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Foreword

In order for Nepal to graduate from the ‘least developed country’ status by 2022, 
�mprov�ng rural l�vel�hoods and econom�es �s cr�t�cal. 80 percent of the Nepal’s 
populat�on res�des �n v�llages (2015 est�mate), and thus drast�c �mprovement �n 
Nepal’s economy �s not poss�ble w�thout l�ft�ng the rural masses out of poverty, 
and dramat�cally �mprov�ng rural econom�c systems. There are very few books that 
have comprehens�vely dealt w�th top�cs related to rural l�vel�hoods �n Nepal. Th�s 
book, “Susta�nable L�vel�hood Systems �n Nepal”, f�lls a very �mportant knowledge 
gap �n th�s area.
 
The use of susta�nable l�vel�hoods framework �n the nat�onal development strategy 
by development agenc�es started dur�ng 1980s. Wh�le d�fferent vers�ons of the 
framework have emerged over t�me, they have generally fa�led to address the 
problems related to l�vel�hoods l�nk�ng across d�sc�pl�nes such as agr�culture, 
forestry, b�o-d�vers�ty, env�ronment, tour�sm, gender, energy, health, equ�ty and rural 
development. W�thout us�ng an �ntegrated approach, �t �s d�ff�cult to comprehend 
how d�fferent knowledge networks and themes �nteract w�th each other for effect�ve 
l�vel�hood outcomes. 

Th�s book offers an �nterd�sc�pl�nary approach to th�s endeavour, where 
contr�but�ons of 36 Nepal� D�aspora authors from Canada, USA, Austral�a, Un�ted 
K�ngdom, Sw�tzerland and Nepal have been synthes�sed, us�ng top�c-spec�f�c 
ev�dence rev�ews and r�gorous research processes. The ed�tors, contr�butors and 
rev�ewers of th�s book have profess�onal and academ�c expert�se and �nternat�onal 
exper�ence �n the�r respect�ve f�elds help�ng them to create a useful book. 

The pr�mary a�m of th�s book �s to f�ll knowledge gap �n the ‘susta�nable l�vel�hoods’ 
f�eld �n Nepal, wh�ch has been unmet t�ll now. Dr. Amb�ka Prasad Adh�kar� and Dr. 
Gov�nda Prasad Dahal, ed�tors of th�s book, �nclud�ng assoc�ate ed�tors, are experts 
�n the�r f�elds and have publ�shed books, sc�ent�f�c art�cles and reports related to 
�nternat�onal development. Dr. Adh�kar� �s a former Country Representat�ve of 
IUCN Nepal, and Dr. Dahal has worked �n academ�c sett�ngs �n Canada, UK and 
Austral�a.
 
Us�ng the susta�nable l�vel�hood framework developed �n the 1990s by DFID—the 
Un�ted K�ngdom’s Department of Internat�onal Development—as a reference, th�s 
book deals w�th several emerg�ng knowledge f�elds related to rural l�vel�hoods and 
the�r �nterconnect�ons. In add�t�on to cons�der�ng top�cs wh�ch have strong bear�ng 
on rural l�vel�hoods, agr�culture and l�vestock product�on �n Nepal, th�s book also 
cons�ders b�od�vers�ty and other env�ronmental �ssues and var�ous cross-cutt�ng 
themes such as tour�sm, gender, energy, health and �nternat�onal trade.  
 
The book should prove useful by prov�d�ng new concepts beyond the contents of 
ava�lable textbooks and art�cles related to susta�nable l�vel�hood systems �n Nepal. 
Th�s �s because, unl�ke other textbooks, th�s book deals w�th a comprehens�ve l�st 
of factors that are key for rural l�vel�hoods and development. Top�cs �ncluded �n 
the book are: land degradat�on and so�l fert�l�ty decl�ne, management pract�ces to 
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enhance susta�nab�l�ty of so�l fert�l�ty, alternat�ve sources of plant nutr�ents, plant 
genet�c resources w�th var�ous approaches to crop �mprovement �nclud�ng the 
poss�ble use of transgen�c tra�ts �n crop �mprovement,  the prospect of develop�ng 
a commerc�al fru�t tree product�on system, the current scenar�o of the proper use 
and challenges of agro-chem�cals, and the �mportance of �mproved rum�nant 
product�on and for susta�nable l�vel�hoods.
 
S�m�larly, th�s book also looks �nto aspects of forest and tree resources, espec�ally 
commun�ty forestry �n the context of a chang�ng rural landscape and �ts relat�on 
to susta�nable l�vel�hoods and the value of soc�al cap�tal �n relat�on to forest 
management. Reduc�ng em�ss�ons from deforestat�on and forest degradat�on and 
other benef�ts (REDD+) �s one of the large-scale mechan�sms proposed by the 
Un�ted Nat�ons Framework Convent�on on Cl�mate Change to combat cl�mate 
change, b�od�vers�ty loss and rural poverty. In th�s context, th�s book analyses 
REDD+ as a development tool to �mprove rural l�vel�hoods �n Nepal.  
 
L�kew�se, to l�nk l�vel�hood �ssues w�th rural development, th�s book synthes�ses 
ev�dence through the lens of gender, energy, tour�sm and rural development 
pol�c�es.  Impacts of these factors can help enhance the qual�ty of l�fe and can be 
measured by the health status of c�t�zens. The book also h�ghl�ghts the �mportance 
of the soc�al determ�nants of health and health equ�ty, mob�le health and health 
r�sk commun�cat�on strateg�es, and reform�ng health �nsurance pol�c�es to �mprove 
susta�nable l�vel�hood systems �n Nepal.
 
W�th all th�s well researched knowledge and updated �nformat�on base, th�s book, 
jo�ntly publ�shed by the Canada Foundat�on for Nepal (CFFN) and Internat�onal 
Un�on for Conservat�on of Nature (IUCN), should be useful for students, academ�cs, 
pol�cy-makers, pract�t�oners, rural entrepreneurs and researchers �n Nepal and 
elsewhere who are �nterested �n the l�vel�hood systems �n Nepal.

On behalf of IUCN, I would l�ke to thank CFFN, the ed�tors and assoc�ate ed�tors, 
and all the contr�butors for produc�ng th�s book. In add�t�on, I would l�ke to thank 
the Open Un�vers�ty sect�on of CFFN for �ts f�nanc�al support �n the publ�cat�on 
of th�s book. I would also l�ke to thank IUCN staff for help�ng �n the layout and 
publ�cat�on process. A spec�al thanks �s due to Rajendra Khanal, Am�t Poudyal and 
Kyle LaVelle of IUCN who helped �n the publ�cat�on process.

IUCN �s pleased to have the opportun�ty to collaborate �n the publ�cat�on of th�s 
�mportant book.

Dr. Yam B. Malla
Country Representat�ve
IUCN, Nepal
Lal�tpur, Nepal
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PREFACE

I am pleased to wr�te th�s preface for the book “Susta�nable L�vel�hood Systems 
�n Nepal” publ�shed jo�ntly by the Canada Foundat�on for Nepal (CFFN) and 
Internat�onal Un�on for Conservat�on of Nature (IUCN).

Canada Foundat�on for Nepal (CFFN) �s a reg�stered non–prof�t organ�sat�on 
based �n Ottawa, Canada and �s ded�cated to advanc�ng educat�on and wellbe�ng 
�n Nepal. Through the works of the Nepal� D�aspora, CFFN supports development 
�n Nepal �n capac�ty bu�ld�ng, sponsor�ng research and awareness bu�ld�ng on 
current developmental �ssues.

IUCN �s a leader �n f�nd�ng solut�ons to env�ronment and development challenges.
IUCN’s work �ncludes conserv�ng nature and deploy�ng workable solut�ons to 
global challenges �n cl�mate, food and development.

Th�s book �s a D�aspora group effort, and �s the f�rst of �ts k�nd �n my op�n�on. 
Dozens of D�aspora members under the aeg�s of CFFN have taken th�s �n�t�at�ve 
to wr�te and publ�sh a book that �s relevant �n the Nepal� s�tuat�on. Th�s effort g�ves 
th�s book a un�que benef�t of comparat�ve perspect�ve based on the�r exper�ence. 
The major�ty of the wr�ters l�ve �n Canada, and they have helped to enr�ch the 
content of th�s book w�th the�r personal exper�ences �n Nepal and �nternat�onally.

Var�ous l�vel�hood aspects �nclud�ng educat�on, health, agr�culture, commun�ty 
forestry, m�grat�on, and tour�sm affect the rural economy of Nepal. Though many 
development agenc�es have made efforts to address d�fferent development 
challenges from the�r perspect�ves, the �ntegrat�on of sector�al �n�t�at�ves that 
enhance entrepreneursh�p are often m�ss�ng �n off�c�al efforts to �mprove rural 
l�vel�hoods. Th�s book tackles susta�nable l�vel�hood systems �n Nepal from a mult�-
d�sc�pl�nary perspect�ve, wh�ch �ncludes v�ewpo�nts from the subject matter areas 
of econom�cs, agr�culture, tour�sm, gender, health, forest, b�od�vers�ty, cl�mate 
change and susta�nab�l�ty. The chapters �n the book systemat�cally h�ghl�ght the 
�nterconnect�v�ty of all these sectors, wh�ch collect�vely affect the rural l�vel�hoods 
�n Nepal. Further, the wr�ters art�culate how these elements work �n the �nst�tut�onal 
sett�ngs of Nepal. Some �n�t�at�ves �n Nepal have become exemplary �n the world 
stage (e.g. commun�ty forestry), whereas �n many areas (e.g. entrepreneursh�p, 
med�cal �nsurance) the s�tuat�on �n rural Nepal �s qu�te rud�mentary.

I bel�eve that th�s book would be valuable for students, professors, pol�cy makers, 
pract�t�oners, rural entrepreneurs and researchers �n Nepal and outs�de who are 
�nterested �n the l�vel�hood systems �n Nepal.

As Nepal �s work�ng hard to graduate from the ‘least developed country’ status by 
2022, address�ng rural l�vel�hoods and the rural economy �s of cr�t�cal �mportance. 
W�thout l�ft�ng the rural masses out of poverty, and w�thout �mprov�ng the rural 
econom�c systems, enhanc�ng Nepal’s econom�c development would not be 
feas�ble. Very few books have dealt w�th the comprehens�ve top�cs related to rural 
development �n Nepal, and th�s book f�lls an �mportant gap �n th�s area. 
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The Nat�onal Plann�ng Comm�ss�on (NPC) prov�des adv�sory support for pol�cy 
reforms and fac�l�tates the coord�nat�on among the sectors and plann�ng gu�dance 
to Nepal’s overall development. NPC welcomes contr�but�ons made �n th�s book 
to f�ll knowledge gaps �n cr�t�cal developmental areas. From the perspect�ve of the 
NPC of Nepal, I welcome th�s D�aspora effort to prov�de �mportant �ns�ghts �n rural 
development and l�vel�hoods �n Nepal wh�le c�t�ng �nternat�onal best pract�ces �n 
the areas of rural development, susta�nab�l�ty and development. 

Prof. Govind Raj Pokharel, Ph. D.
V�ce Cha�rperson
Nat�onal Plann�ng Comm�ss�on, Nepal
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1. Introduction
Many develop�ng countr�es face mult�ple problems related to poverty, malnutr�t�on, 
lack of adequate health care, poor dr�nk�ng water qual�ty, low l�teracy and energy 
�nsecur�ty �n the 21st century. Cont�nu�ng nat�onal and �nternat�onal efforts to 
contr�bute to soc�o-econom�c advancement �n many develop�ng countr�es has 
helped, but �t �s acknowledged that enjoy�ng a bas�c standard of l�v�ng rema�ns 
almost �mposs�ble for many �n low-�ncome countr�es. Most devastat�ng problems 
that affect the l�vel�hoods of b�ll�ons of people are problems that come �nto v�ew from 
a s�ngle source: the consequences of poverty and �nequal�ty (Paluzz� & Farmer, 
2005).  Although no s�ngle country �n the world �s untouched by th�s problem of 
�nequal�ty, �nd�v�duals �n low-�ncome countr�es suffer the most. 

Nepal �s one of the least developed countr�es, s�tuated �n South As�a between two 
most populous countr�es: Ind�a and Ch�na. Over 75 percent of �ts people l�ve �n rural 
areas (2015 est�mates), and the vast major�ty of those are engaged �n subs�stence 
farm�ng for the�r l�vel�hoods. The rural populat�on (�n general), and poor farmers (�n 
part�cular), are often faced w�th the pred�cament of ma�nta�n�ng the�r l�vel�hoods 
�n the absence of suff�c�ent product�ve resources, capac�t�es and access to other 
soc�al and econom�c opportun�t�es. They often face d�ff�cult cho�ces �n order to 
preserve the�r trad�t�onal l�festyle. Trad�t�onal farm�ng �s a means to the�r surv�val 
�n the m�dst of tumultuous changes, and the use of modern techn�ques as a way 
to �ncrease product�v�ty �s often less fr�endly to the�r convent�onal farm�ng systems. 
Agr�culture, forestry, l�vestock, and tour�sm have rema�ned the major areas of 
focus of development agenc�es �n Nepal for over f�ve decades (GoN/NPC, 2014), 
but only w�th l�m�ted success.  It �s t�me to re-th�nk th�s parad�gm and explore new 
ways of th�nk�ng and new �deas related to susta�nab�l�ty that w�ll �mprove future 
susta�nab�l�ty �n Nepal.

Agr�cultural product�v�ty and the rural economy have advanced to some extent 
over t�me; however, the l�vel�hoods of the major�ty of rural populat�ons �n Nepal st�ll 
rema�n �mpover�shed. Consequently, many v�llagers are out-m�grat�ng to urban 
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areas and em�grat�ng to fore�gn lands, such as the Gulf reg�on and other labour-
�mport�ng countr�es, such as Malays�a and South Korea, �n search of employment 
prospects. The scale of out-m�grat�on and em�grat�on �s such that �t has s�gn�f�cantly 
�nfluenced agr�cultural product�on and product�v�ty, lead�ng to an �ncreas�ng trend 
of domest�c food shortages. Nepal, wh�ch was once a food exporter, �s now a net 
�mporter of food �tems. 

To understand Nepal’s rural economy, �t �s essent�al to rev�ew the mult�ple 
d�mens�ons of l�vel�hoods that can �mprove the qual�t�es of l�fe of people �n rural 
areas. The rural economy of Nepal �s �ntertw�ned w�th d�fferent l�vel�hood aspects 
�nclud�ng educat�on and health, agr�culture, forestry, m�grat�on and so on. Though 
development agenc�es have made the�r efforts to address d�fferent development 
challenges from the�r perspect�ves, the �ntegrat�on of sectoral problems �s largely 
m�ss�ng �n efforts to address l�vel�hoods—an �ssue of �nterd�sc�pl�nary nature. 
Ev�dence suggests that all d�sc�pl�nes that are related to l�vel�hoods should be 
rev�ewed collect�vely �n efforts to �mprove the l�vel�hood s�tuat�ons of poor people 
�n a coord�nated manner. Too often, separate d�sc�pl�nes have treated l�vel�hood 
�ssues �ndependently, follow�ng the�r own l�nes of spec�al�sat�ons creat�ng a d�v�de 
between sc�ent�f�c d�sc�pl�nes and development agenc�es (Ness & Golay, 1997).  
Th�s separat�on �s a major problem for address�ng l�vel�hood related problems 
l�nk�ng across d�sc�pl�nes such as agr�culture, forestry, b�o-d�vers�ty, env�ronment, 
tour�sm, gender, energy, health, equ�ty and rural development. S�m�larly, several 
documents are ava�lable on these d�sc�pl�nes �n Nepal and elsewhere, but the�r 
connect�on to l�vel�hoods has not been well art�culated. W�thout document�ng such 
resources, development planners, dec�s�on makers, students of development 
study, teachers, academ�cs, and pol�t�c�ans cannot get a good grasp on how 
d�fferent knowledge networks and themes �nteract w�th each other to collect�vely 
contr�bute to l�vel�hood systems —an �mportant p�llar of susta�nable development. 

Th�s book �s an endeavour to art�culate knowledge networks from var�ous 
d�sc�pl�nes, wh�ch collect�vely contr�bute toward susta�nable l�vel�hood systems, 
espec�ally for rural Nepal. The book deals w�th many emerg�ng knowledge f�elds 
and the�r �nterconnect�ons that have a strong bear�ng on rural l�vel�hoods and 
agr�culture �n Nepal �nclud�ng so�l fert�l�ty management, plant genet�c resources, 
transgen�c crops management, commerc�al product�on of tree fru�ts, proper 
use of agro-chem�cals, ut�l�s�ng organ�c wastes and alternat�ve sources of plant 
nutr�ents, susta�nable l�vestock product�on, b�od�vers�ty and other env�ronmental 
�ssues. Other crosscutt�ng themes related to l�vel�hoods �nclude tour�sm, gender, 
energy, health and �nternat�onal trade �ssues. Th�s book a�ms to prov�de some new 
concepts beyond the contents of many ava�lable textbooks and art�cles related to 
susta�nable l�vel�hood systems �n Nepal. 

The World Comm�ss�on on Env�ronment and Development (WCED) def�ned 
susta�nable development (WECD, 1987) as: “meet�ng the needs of the present 
generat�on w�thout comprom�s�ng the needs of the future generat�ons.” In l�ne w�th 
th�s def�n�t�on, a l�vel�hood system can only be susta�nable when �t can cope w�th and 
recover from current stresses and shocks, and at the same t�me, �t can enhance �ts 
capab�l�t�es and assets both for the present and for the future w�thout underm�n�ng 
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the susta�nab�l�ty of ava�lable natural resources (Carney, 1998). When we cons�der 
an �nd�v�dual household un�t, one’s l�vel�hood �ncludes assets, act�v�t�es and access 
that are requ�red for a l�v�ng (DFID, 1999; Ell�s, 2000; Scoones, 1998). As shown �n 
F�gure 1, susta�nable  l�vel�hoods  system compr�se  the  assets (natural,  phys�cal,  
human,  f�nanc�al and  soc�al  cap�tal)  and processes (pol�c�es and �nst�tut�ons) that 
�nfluence  access to and use of l�vel�hood assets that together determ�ne l�vel�hood 
outcomes (DFID, 1999; Ell�s, 2000). 

F�gure 1: Susta�nable L�vel�hoods Framework (Source: DFID, 1999)

The strateg�es of l�vel�hoods depend on welfare  max�m�sat�on and  r�sk reduct�on 
mechan�sms that  ensure secured  prov�s�on  of  cash, food,  sav�ngs  and  access  
to resources. Select�on of  l�vel�hood  strateg�es  depends  on  use  and  access  
to requ�red resources such  as  land,  vegetat�on, cash, labour, technology and 
techn�cal manpower. As  a result  of complex �nteract�ons  between  these  resources  
and  l�vel�hoods,  households  change  the�r strategy over  the�r  l�fe  cycles  
(Campbell, 1996). These strateg�es take the form of agr�cultural �ntens�f�cat�on, 
effect�ve natural resource management �nvolv�ng local commun�t�es, susta�nable 
l�vestock product�on, l�vel�hood d�vers�f�cat�on and m�grat�on (Bryceson, 2000; Ell�s, 
2000; Husse�n & Nelson, 1998; Scoones, 1998). Natural env�ronmental change 
and human �nduced household changes (through gender empowerment, us�ng 
alternat�ve energy, �mplement�ng effect�ve �nst�tut�onal pol�c�es, ut�l�s�ng ev�dence 
based prevent�ve and curat�ve health measures, address�ng soc�al determ�nants 
of health and �mplement�ng effect�ve health �nsurance pol�c�es) (Johnson, 1997) 
affect cap�tal assets and consequently l�vel�hood strateg�es. 

Pol�cy and �nst�tut�ons often l�m�t the level of l�vel�hoods of people by def�n�ng who 
can ga�n access to cap�tal assets and bu�ld the capac�ty of the�r household to 
transform one form of cap�tal �nto another form for the�r l�vel�hoods (Carney, 1998). 
A range of �nst�tut�onal processes determ�nes access to cap�tal assets (Carswell, 
2000). Understand�ng how pol�c�es and �nst�tut�ons are formulated and how the�r 
pract�ce �n real world sett�ngs occurs prov�des a means of �dent�fy�ng constra�nts 
and opportun�t�es. 
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In th�s book, the analyt�cal framework (F�gure 2) covers fourteen d�fferent knowledge 
networks �n relat�on to the book’s four themes, wh�ch contr�bute to a susta�nable 
l�vel�hood system. S�nce meet�ng the grow�ng demand for food �s the f�rst step 
�n ma�nta�n�ng l�vel�hoods, �ncreas�ng agr�cultural product�v�ty susta�nably �s of 
pr�mary �mportance.  However, w�thout understand�ng the causes, consequences 
and prospects of overall land management, �t �s not poss�ble to �ncrease agr�cultural 
product�v�ty �n a susta�nable manner. A d�scuss�on of susta�nable so�l fert�l�ty 
management pract�ces �n Nepal can help our understand�ng of these d�mens�ons. 
Aga�n, ut�l�s�ng organ�c wastes and alternat�ve sources of plant nutr�ents w�ll further 
contr�bute to the management of so�l fert�l�ty for susta�nable agr�culture. However, 
common plant d�seases/pests, d�sorders and adverse stresses ser�ously hamper 
crops product�v�ty. Thus, �n order to protect crops from such r�sks and �ncrease the 
crops product�v�ty, appl�cat�on of new technolog�es such as transgen�c crops for 
�ncreased y�eld and d�sease/pest res�stance need to be cons�dered.  

The number of �nhab�tants �n urban areas of Nepal �s rap�dly �ncreas�ng. At the 
same t�me, the l�fe style of rural people has also changed due to the adopt�on of 
urban l�festyles. People �n rural Nepal lack enough food (gra�ns, fru�ts, vegetables 
and meat �tems). S�m�larly, regular �ntake of adequate fru�ts and vegetables 
for the major�ty of urban people �s st�ll not fully real�sed. Th�s s�tuat�on has not 
only aggravated the suffer�ngs of people from poverty related �llnesses, but also 
contr�buted to the prevalence of many chron�c d�seases. Address�ng these �ssues 
�s almost �mposs�ble w�thout us�ng h�gh y�eld�ng crops and the�r var�et�es along w�th 
commerc�al product�on of fru�ts and vegetables. At the same t�me, �t �s cr�t�cal to 
create awareness of the proper use of agro-chem�cals for the susta�nable product�on 
of crops as well as to protect the env�ronment and m�n�m�se human health hazards. 
Farm�ng systems �n Nepal are �nterconnected through �ts three major components:  
crops, l�vestock and forests. Susta�nab�l�ty of these resources �s essent�al for 
ach�ev�ng susta�nable l�vel�hoods. Any �mbalance between these resources creates 
adverse consequences on l�vel�hoods. See F�gure 2 for the scheme used �n th�s 
book to connect knowledge networks, themes and l�vel�hoods.

A better understand�ng of the context and chang�ng dynam�cs of commun�ty forestry 
and the assoc�ated soc�al cap�tal along w�th user part�c�pat�on �n commun�ty-based 
forest management w�ll help to prevent some of the adverse �mpacts of var�ous 
components affect�ng l�vel�hoods. Also, understand�ng the �nfluence of commun�ty 
based �nst�tut�ons and the role of rural development pol�c�es are equally �mportant 
to �dent�fy the�r potent�al benef�ts and challenges for susta�nable l�vel�hood systems. 
Gender dynam�cs and assoc�ated frameworks to meet household energy demands 
are also �mportant �ssues related to susta�nable l�vel�hoods.

In add�t�on, Nepal has an enormous potent�al for tour�sm development, wh�ch can 
be an �mportant p�llar of econom�c development. Profess�onal excellence for tour�sm 
management �nclud�ng mounta�n gu�d�ng can generate employment and revenue, 
wh�ch can enhance rural l�vel�hoods. S�nce there �s a l�m�ted understand�ng on 
these aspects, �nvest�gat�ons on these �ssues can be a s�gn�f�cant contr�but�on to 
ex�st�ng knowledge system �n th�s area. One of the �nd�cators of better l�vel�hoods �s 
better measurable health outcomes and v�ce versa. However, ev�dence suggests 
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F�gure 2: Analyt�cal framework used for th�s book

that rural people �n Nepal cont�nue to suffer from a tr�ple burden of mortal�ty and 
morb�d�ty from: commun�cable d�seases, non-commun�cable d�seases, �njury, 
v�olence and d�saster.  A better understand�ng of the�r causes or the determ�nants 
can certa�nly help to make effect�ve plans and �mplement prevent�ve measures. As 
Nepal’s landscape �s dom�nated by d�ff�cult mounta�ns and h�lls and lacks rel�able 
transportat�on system, reach�ng people �n need w�th better serv�ces has been 
d�ff�cult. Mob�le health and health r�sk commun�cat�on strateg�es can play �mportant 
roles to prevent and manage �llnesses, and effect�ve health �nsurance pol�c�es can 
further contr�bute towards better health care serv�ce strateg�es.
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2. Overview of the book
In th�s book, f�fteen chapters are d�v�ded �nto four d�fferent themes w�th contr�but�ons 
by 36 authors from Canada, USA, Austral�a, Un�ted K�ngdom, Sw�tzerland and 
Nepal, who have profess�onal expert�se and �nternat�onal exper�ence �n the�r f�elds. 
Each manuscr�pt was prepared w�th top�c-spec�f�c ev�dence rev�ews and r�gorous 
research draw�ng on ava�lable sc�ent�f�c ev�dence. Each chapter was carefully 
scrut�n�sed and �ncluded based on the�r �ns�ghts to help susta�n the l�vel�hood 
systems �n Nepal.

Each paper (on top�cs l�sted �n F�gure 2) was thoroughly rev�ewed by the network 
ed�tor�al team before be�ng sent to external experts for bl�nd peer rev�ews. After 
the authors �ncorporated the rev�ewers’ comments, the chapters were further 
scrut�n�sed by theme ed�tors and core ed�tor�al team members. It �s bel�eved 
that the contr�but�ons from the �nd�v�dual experts w�th nat�onal and �nternat�onal 
exper�ence w�ll help �n the promot�on and furtherance of susta�nable l�vel�hood 
systems �n Nepal. 

3. Theme I: Sustainable Agriculture
As Nepal’s economy ma�nly rel�es on agr�culture, the role of susta�nable crop 
product�on (SCP) �s cr�t�cal. SCP �nvolves management of so�l, water, genet�c 
resources (crops and the�r var�et�es) and b�ot�c and ab�ot�c stresses �n a way 
that crop product�v�ty �s susta�ned w�thout harm�ng the ecosystem or natural 
env�ronment. Currently, agr�culture �n Nepal has been challenged by numerous 
natural and human-�nduced causes lead�ng to unwarranted and un-susta�nable 
systems of product�on. Th�s sector faces several problems such as degradat�on of 
product�ve lands and loss of so�l fert�l�ty; �ncreased pest problems; contam�nated 
so�l, water and a�r due to the �ncreased  and �nappropr�ate use of agro-chem�cals; 
loss of agro-b�od�vers�ty; loss of b�od�vers�ty and degradat�on of genet�c resources; 
labour �ntens�ve and uneconom�cal product�on pract�ces; and the decreas�ng 
attract�on towards the agr�culture sector. Cover�ng all of these �ssues, the f�rst 
theme presents s�x papers, wh�ch address the pathways to �mprove management 
pract�ces for so�l, crop pests, crop genet�c resources, rum�nants, w�th emphas�s on 
market or�ented product�on systems.

Chapter 2 outl�nes the key factors that are respons�ble for land degradat�on and so�l 
fert�l�ty decl�ne, and suggests best management pract�ces to enhance susta�nab�l�ty 
of so�l fert�l�ty �n Nepal.  From the�r thorough research, Subed�, Dh�tal and Tr�path� 
outl�ne the key factors that are respons�ble for so�l fert�l�ty decl�ne such as so�l 
eros�on, �ncreased cropp�ng �ntens�ty, use of h�gh y�eld�ng var�et�es demand�ng 
more nutr�ents, and reduced organ�c �nput �n so�l. They also d�scuss the best 
management pract�ces su�table for subs�stence and sem�-commerc�al agr�culture 
product�on systems. The chapter also focuses on an �ntegrated plant nutr�ents 
management approach that augments all ava�lable means of so�l, nutr�ents, crop 
and agronom�c management pract�ces �n order to obta�n opt�mum y�eld and to 
susta�nably manage so�l fert�l�ty.    

In Chapter 3, Bhattara� and Dhakal expand the scope of so�l fert�l�ty �mprovement, 
d�scuss�ng the alternat�ve sources of plant nutr�ents, wh�ch are locally ava�lable, 



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

7

but are currently under-ut�l�sed. The authors h�ghl�ght how the sh�ft of agr�cultural 
pract�ces from subs�stence to sem�-commerc�al product�on systems has taken place 
�n recent years and how th�s �ncreases the demand of plant nutr�ents.  H�ghl�ght�ng 
the many negat�ve �mpacts of current pract�ces, the authors emphas�se how better 
management of alternat�ve sources of plant nutr�ents helps to harness susta�nable 
product�on of crops, w�thout jeopard�s�ng so�l fert�l�ty. Alternat�ve and under-ut�l�sed 
sources of plant nutr�ents �nclud�ng ut�l�s�ng b�o-sol�ds, b�o-fert�l�sers, verm�-compost 
and ch�cken manure �n commerc�al-scale farm�ng operat�ons are also �ntroduced. 
Th�s approach can be benef�c�al to ma�nta�n better l�vel�hoods through �ncreas�ng 
econom�c and env�ronmental susta�nab�l�ty.

In Chapter 4, Lohar, Panthee, Josh� and Adh�kar� further expand on plant genet�c 
resources and outl�ne var�ous approaches to crop �mprovement �nclud�ng the 
poss�ble use of transgen�c tra�ts �n crop �mprovement �n Nepal. They argue that 
wh�le the agr�culture sector �n some �ndustr�al�sed countr�es, part�cularly �n the 
USA and Canada, have used genet�cally mod�f�ed crops such as ma�ze, soybean, 
canola and cotton for �ncreas�ng the�r product�v�ty, a debate has emerged as to 
whether or not Nepal should adopt such technology. D�scuss�ons on these �ssues 
can be benef�c�al �n order to �dent�fy real opportun�t�es and challenges. In th�s 
context, cons�derat�on should caut�ously be taken keep�ng the subs�stence nature 
of Nepal’s agr�culture and the need for �ts susta�nab�l�ty �n m�nd. The authors 
summar�se the overall status of plant breed�ng and propose a poss�ble role for 
transgen�c crops as a way to �ncrease product�v�ty of Nepal’s major crops, but 
w�thout �gnor�ng the potent�al threats. The authors put forward the �dea of second 
generat�on b�otechnolog�cal tools that are expected to be relevant �n Nepal, not only 
for susta�nable food product�on, but also for health benef�ts. A poss�ble scenar�o 
of us�ng herb�c�de tolerant and �nsect res�stant transgen�c crops �n Nepal has also 
been d�scussed relat�ng to the exper�ences of Ind�a and Ch�na.

In Chapter 5, Subed�, Walsh, Khat�wada and Acharya expand the�r �deas from 
crop product�on to the prospect of develop�ng a commerc�al fru�t tree product�on 
system �n Nepal. Urg�ng the need for commerc�al product�on, they emphas�se that 
the transformat�on of agr�culture �n Nepal �s almost �mposs�ble unless farm�ng 
operat�ons grow beyond subs�stence levels. To make the agr�cultural sector more 
attract�ve and prof�table, gu�d�ng farm�ng pract�ces towards a market-or�ented 
product�on system �s �mperat�ve. Based on the synthes�sed ev�dence, they further 
elaborate that commerc�al�sat�on or market-or�ented product�on of tree fru�ts can 
greatly help Nepal’s farmers to prosper.  Among the d�fferent fru�ts grown �n Nepal, 
c�trus fru�ts are cult�vated on a larger scale, and �t has huge potent�al for further 
expans�on �n the scale of product�on. They also propose the commerc�al�sat�on of 
the fru�t farm�ng, l�nk�ng fru�t product�on w�th domest�c, reg�onal, and �nternat�onal 
markets through the value cha�n system, �nclud�ng �mproved product�on and post-
harvest pract�ces.  An approach of comb�n�ng fru�t product�on w�th v�llage tour�sm 
�s proposed as a potent�al enterpr�se for �mprov�ng the rural economy.

Narrow�ng the focus, �n Chapter 6, Subed�, GC, Pandey and Adh�kar� present a 
current scenar�o of the proper use and challenges of agro-chem�cals �n Nepal. 
Also, the authors �dent�fy the causes and consequences of pest�c�de use and 
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m�suse �n Nepal by exam�n�ng the pathways of human exposure to pest�c�des as 
well as �ts hazardous effects both on human health and the env�ronment. Based 
on the synthes�sed ev�dence, the authors h�ghl�ght that current pract�ces of us�ng 
agro-chem�cals are h�ghly hazardous for human health and the env�ronment. The 
authors suggest pract�cal measures to m�n�m�se the m�suse of agro-chem�cals.  In 
order to m�n�m�se the hazardous �mpacts of agro-chem�cals, the authors suggest 
publ�c awareness on respons�ble use of agro-chem�cals as well as a w�der scale 
adopt�on of an �ntegrated pest management approach, a strong regulatory system 
for reg�strat�on, sale, and compl�ance for agro-chem�cals �nclud�ng pest�c�des, 
fert�l�sers and plant growth regulators/hormones.  

Bes�des susta�nable crop product�on, susta�nable l�vestock product�on �s equally 
�mportant for rural l�vel�hoods. In Chapter 7, Rasal� underl�nes the �mportance of 
�mproved rum�nant product�on for susta�nable l�vel�hoods �n Nepal. He argues that 
�nd�genous rum�nant breeds cont�nue to dom�nate Nepalese l�vestock product�on. 
Although rum�nants play a dom�nant role for l�vel�hoods �n rural Nepal, the�r 
potent�al �s not fully explored. The rum�nant product�on across all ecolog�cal zones 
�s hampered by the �ncreas�ng def�c�t �n b�omass product�on to feed them. The 
author emphas�ses the need for genet�c �mprovements to local breeds w�th the 
des�red character�st�cs. Th�s chapter concludes that l�vestock product�on should be 
developed as an enterpr�se through �mproved breeds comb�ned w�th sc�ent�f�cally 
tested management pract�ces (feeds and feed�ng and veter�nary care).

4. Theme II: Natural Resource Management
Natural resource-based l�vel�hood strateg�es are the pervas�ve feature of the rural 
economy �n Nepal, where the major�ty of people depend on subs�stence farm�ng.  
Forests make a s�gn�f�cant contr�but�on to h�ll farm�ng systems by prov�d�ng �nd�rect 
�nputs such as graz�ng land, grass and fodder trees, and bedd�ng mater�als for 
an�mals. In add�t�on, non-t�mber forest products such as herbal plants, fru�ts, and 
root foods are an �mportant base for susta�n�ng l�vel�hoods as well as a way to 
generate �ncome and employment for the rural populat�on. Research art�cles under 
th�s theme explore the number of �ssues such as the role of soc�al cap�tal and 
equ�ty, and aspects of susta�nable natural resource management.  Bu�ld�ng soc�al 
cap�tal between econom�cally heterogeneous populat�on groups as well as areas 
w�th d�vers�f�ed caste �s one of the cr�t�cal aspects of natural resource management. 
Th�s soc�al asset helps to collect�vely preserve the natural resources and equ�tably 
d�str�bute the benef�ts among commun�ty members w�thout comprom�s�ng the 
susta�nab�l�ty of resources. Recent recogn�t�on of commun�ty forestry (CF) as a 
carbon s�nk by the Un�ted Nat�on has opened a door for local people to rece�ve 
monetary benef�t through the UN’s Reduc�ng Em�ss�ons from Deforestat�on and 
Forest degradat�on (REDD+) program. It prov�des another poss�ble contr�but�on 
to �mprov�ng l�vel�hoods �n rural areas, but there are several challenges to 
overcome. 

In th�s perspect�ve, Sharma, Regm� and Bastakot� �n Chapter 8 d�scuss commun�ty 
forestry (CF) �n Nepal �n the context of a chang�ng rural landscape.  The authors 
argue that CF has been a focus for several decades �n Nepal and �s globally 
recogn�sed for �ts ab�l�ty to conserve forests, and cont�nue to support local 
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l�vel�hoods. However, a debate on the scope and prospects of CF �n response 
to chang�ng rural landscapes �n Nepal st�ll rema�ns unanswered. To f�ll th�s gap, 
the authors conducted a study to answer the follow�ng three quest�ons: How �s 
CF evolv�ng �n relat�on to chang�ng forest-people �nterfaces?; How �s the rural 
landscape chang�ng over t�me?; and,  How can CF be more relevant to chang�ng 
rural dynam�cs? The authors emphas�se that there �s a need for reor�entat�on of 
the conceptual�sed uses of forests and forestlands, and greater pol�cy sens�t�v�ty 
towards poverty and hunger among rural Nepal� people. The authors suggest 
further part�c�patory act�on-or�ented research that explores CF land product�on 
processes, �nst�tut�onal mechan�sms and market arrangements that may help 
�ncrease the relevance of CF for leverag�ng l�vel�hood opt�ons �n Nepal.

In Chapter 9, Bh�m Adh�kar� and D� Falco further add the value of soc�al cap�tal �n 
relat�on to forest management. They draw upon emp�r�cal ev�dence for the l�nks 
between caste (trad�t�onal, albe�t rap�dly chang�ng, soc�al status) and part�c�pat�on 
of households �n terms of soc�al cap�tal and the relat�onsh�ps between heterogene�ty 
and part�c�pat�on �n commun�ty-based forest management us�ng Nepal as a case 
study. Based on the�r analys�s, they argue that the relat�onsh�p between caste 
heterogene�ty and soc�al cap�tal format�on �s non-l�near, wh�ch follows an �nverted 
U shape. However, th�s pattern �s very general and appl�es only when the caste 
groups are cons�dered �nd�v�dually. They also emphas�sed the �mportance of 
l�nkages between �nst�tut�onal and soc�al structure and performance of commun�ty 
based groups for the opt�mal pol�cy des�gn towards susta�nable l�vel�hoods.
 
Reduc�ng em�ss�ons from deforestat�on and forest degradat�on and other benef�ts 
(REDD+) �s one of the large-scale mechan�sms proposed to combat cl�mate change, 
b�od�vers�ty loss and rural poverty by the Un�ted Nat�ons Framework Convent�on 
on Cl�mate Change (UNFCCC). In th�s context, Nepal �s �n �ts exper�mental 
stage and has completed some p�lot projects �n selected d�str�cts.  In Chapter 
10, Dh�tal, Shrestha, Gautam, R�jal and Shrestha have analysed REDD+ as a 
development tool to �mprove rural l�vel�hoods �n Nepal. The authors have analysed 
the procedural development of REDD+ programs and presented cr�t�cal �ssues of 
REDD+ and carbon trad�ng that are �mportant for local l�vel�hoods. They conclude 
that the techn�cal aspect of carbon account�ng, ver�f�cat�on and mon�tor�ng �s an 
�mportant aspect for careful plann�ng and to negot�ate fa�r REDD+ benef�ts to local 
l�vel�hood. 

5. Theme III: Rural development: Gender, Energy, Tourism 
and Policies

Rural development �n the framework compr�ses many cross cutt�ng aspects such 
as gender, energy, tour�sm and pol�c�es, wh�ch are the fundamental factors to be 
cons�dered for susta�nable l�vel�hoods. Rural people face numerous l�vel�hood 
challenges. To overcome these challenges, mult�-pronged development strateg�es 
are needed.  However, these strateg�es cannot produce results unt�l �nd�v�dual 
resource levels rema�n constant, and they constantly lack the techn�cal knowledge 
to �mplement the d�vers�f�ed l�vel�hood strateg�es for the�r own benef�t. The 
research papers under th�s theme exam�ne d�fferent perspect�ves wh�ch �nclude: 
How do �nst�tut�ons and rural development pol�c�es l�nk to promote susta�nable 
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l�vel�hoods?; How do gender, energy and poverty determ�ne rural l�vel�hood?; What 
components are needed to promote the tour�sm sector �n Nepal and what aspects 
can be helpful to max�m�se the profess�onal�sm (performance excellence) �n Nepal, 
thereby help�ng to �mprove l�vel�hoods? 

Kr�shna Adh�kar�, �n Chapter 11, expands the d�scuss�on g�ven prev�ously �n Chapter 
9 on the role of commun�ty based organ�sat�ons (CBOs) through �nst�tut�on bu�ld�ng 
at the grassroots level and searches for answers to the follow�ng quest�ons: How 
have CBOs evolved over t�me?; How do they grow?; and What are the patterns 
of the�r susta�nab�l�ty? In th�s context, Adh�kar� argues that before the 1980s, rural 
development �n�t�at�ves �n Nepal fa�led �n�t�ally to make an �mpact as they often 
d�sappeared w�thout creat�ng any v�able local �nst�tut�ons as soon as donor fund�ng 
was stopped. However, after the 1980s, CBOs were �nduced as the veh�cle for 
commun�ty development. St�ll, CBOs tend to shr�nk �n terms of membersh�p, 
act�v�t�es, part�c�pat�on and resources as they grow older. He suggests that 
the government and development agenc�es need to promote CBOs for the�r 
susta�nab�l�ty �n order to support rural l�vel�hoods. 

In Chapter 12, Mahat explores the roles of gender, energy and poverty on human 
development, wh�ch �s d�rectly assoc�ated w�th rural l�vel�hoods.  She uses Amartya 
Sen’s freedom as a development model to understand the l�m�tat�ons put on the 
Nepal� rural women’s freedoms due to excess�ve workload, energy poverty and 
soc�al systems. Th�s chapter uses the rural household as the un�t of study. Based on 
the explorat�on, the author emphas�ses that energy poverty has mult�d�mens�onal 
�mpl�cat�ons on human development, part�cularly on the wellbe�ng of rural women 
�n Nepal. Collect�on of b�omass mater�als, and us�ng them for cook�ng has a 
s�gn�f�cant adverse �mpact on women’s workload and the�r health, wh�ch has 
h�ndered the�r capab�l�t�es and opportun�t�es for part�c�pat�ng �n econom�c and other 
soc�al act�v�t�es. Th�s has also restr�cted rural women’s freedom for ach�ev�ng the�r 
own wellbe�ng and the fam�ly as a whole, and as a result that of the�r commun�ty.  
The author suggests alternat�ve opt�ons that could help to address both energy 
poverty as well as f�nanc�al poverty, �ncreas�ng the capac�ty of women as well as 
the�r freedom, overall enhanc�ng the�r susta�nable l�vel�hoods.

In Chapter 13, McDonald, Dahal, Tyshenko, Sloan and Sharma explore another 
facet of rural l�vel�hoods assoc�ated w�th tour�sm and development der�ved through 
performance excellence and mental read�ness of Sherpa mounta�n gu�d�ng �n 
Nepal. Based on an �nternat�onally-tested, standard�sed operat�onal-read�ness 
assessment tool, the authors conducted prel�m�nary research �n Nepal focuss�ng on 
Nepal� mounta�n gu�des, cl�mbers and mounta�neer�ng stakeholders to �dent�fy the 
pract�cal �mpl�cat�ons and the capac�ty for an “Operat�onal Read�ness Assessment”. 
Of the three major read�ness factors rated by mounta�neer�ng experts—phys�cal, 
techn�cal and mental—mental read�ness was the one that showed the greatest 
perce�ved contr�but�on to successful performance. The authors also explored the 
preferred vocabular�es to adapt the operat�onal-read�ness Interv�ew Gu�de and 
potent�al ‘watch �tems’. They also demonstrate that the f�nd�ngs of th�s research al�gn 
very well w�th the susta�nab�l�ty plans �n Nepal to advance tour�sm-development 
through bu�ld�ng human-resource capac�ty, qual�ty and performance.
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6. Theme IV: Health
The World Health Organ�zat�on (WHO) underscores that health �s, “a state of 
complete phys�cal, mental and soc�al wellbe�ng and not merely an absence of 
d�sease or �nf�rm�ty” (WHO, 1946); �t �s both a resource for, as well as an outcome of, 
susta�nable development. As good health �s a major resource for soc�al, econom�c 
and personal development, �t �s an �mportant d�mens�on to measure the qual�ty of l�fe. 
Health as an �ngred�ent of human cap�tal �s a v�tal element �n ach�ev�ng susta�nable 
l�vel�hoods and �nteracts w�th susta�nable agr�cultural product�on, natural resource 
management, and the dynam�cs of rural development. The research papers under 
th�s theme contr�bute to the soc�al determ�nants of health and health equ�ty, mob�le 
health and health r�sk commun�cat�on strateg�es to �mprove non-commun�cable 
d�sease r�sk factor awareness, and reform�ng health �nsurance pol�c�es �n Nepal. 

Dahal and Subed�, �n Chapter 14, add another d�mens�on of wellbe�ng: soc�al 
determ�nants of health (SDH) and health equ�ty, wh�ch d�rectly contr�bute to 
susta�nable l�vel�hood systems �n Nepal. The authors answer the follow�ng 
quest�ons: What were the Government’s comm�tments to take act�on on SDH?; 
What �s Nepal’s pos�t�on w�th regards to health outcomes across the globe and 
�n South As�a?; What are the causes and r�sk factors for premature deaths and 
d�sab�l�t�es of people �n Nepal?; How are the sh�fts �n d�sease burdens �n Nepal 
chang�ng?; Why are soc�al determ�nants of health �mportant when address�ng 
the ex�st�ng burden of d�sease?; and, What are the key soc�al determ�nants of 
health that are appl�cable to Nepal? The analys�s shows that the or�g�n of the 
burden of d�seases, d�sab�l�t�es and premature deaths are pr�mar�ly due to l�v�ng 
cond�t�ons.  However, the major�ty of people �n Nepal are not aware of th�s burden 
and poss�ble solut�ons. The authors propose some �mportant recommendat�ons to 
help overcome the �dent�f�ed burden of d�seases.  

In Chapter 15, Tyshenko focuses on the �ncreas�ng burden of d�sease and deaths 
from non-commun�cable d�seases (NCDs): card�ovascular d�seases (CVD), 
cancers, chron�c obstruct�ve pulmonary d�sorder (COPD) and chron�c resp�ratory 
d�seases, and d�abetes. The author rev�ews NCD r�sk factors and h�ghl�ghts the 
barr�ers to health commun�cat�on goals, wh�ch �nclude red�rect�ng already scarce 
health resources towards the problem of NCD r�sk factor awareness.  He �ntroduces 
a cost-effect�ve strategy complementary to the World Health Organ�zat�on’s ‘best 
buy’ opt�ons on how to overcome these �ssues. The author suggests that ach�ev�ng 
necessary health commun�cat�on �s a daunt�ng task as Nepal has a large proport�on 
of �ts populat�on l�v�ng �n rural and remote areas w�th l�m�ted access to health care 
serv�ces.  As a way forward to address NCD r�sk factors, a scalable commun�cat�on 
strategy comb�ned w�th mob�le Health (mHealth) technolog�es �s suggested to 
del�ver �nnovat�ve low-cost solut�ons.  

In Chapter 16, Shrestha h�ghl�ghts the �mportance of reform�ng health �nsurance 
pol�c�es for effect�ve health care serv�ces to commun�ty groups �n Nepal. The 
author rev�ews the ex�st�ng health �nsurance pol�c�es, espec�ally commun�ty 
based health �nsurance schemes and assesses the�r effect�veness. Ident�fy�ng the 
l�m�tat�ons of ex�st�ng health �nsurance pol�c�es, the author argues that the ex�st�ng 
commun�ty health �nsurance schemes are not effect�ve. A new health �nsurance 
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model �s proposed to reform health �nsurance pol�cy that better spreads r�sks and 
helps people �n t�mes of need. The proposed model can reform the health care 
serv�ces address�ng the flaws �n the ex�st�ng commun�ty health �nsurance schemes 
�n Nepal.
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2 Sustainable Soil Fertility 
Management Practices for 
Nepal

Kal�das Subed�, B�shnu K. Dh�tal, and Bhaba P. Tr�path�

Abstract
So�l �s the bas�s of crop product�on, and ma�nta�n�ng des�red so�l cond�t�ons and 
product�v�ty should be the pr�mary a�m of susta�nable agr�culture. Decl�n�ng so�l 
fert�l�ty, lead�ng to degraded agr�cultural so�ls, �s regarded as one of the major 
challenges for agr�cultural product�on �n Nepal. Th�s art�cle rev�ews the factors 
contr�but�ng to so�l fert�l�ty decl�ne and outl�nes the best management pract�ces 
su�table for susta�nable so�l fert�l�ty management �n Nepal. Several factors, 
namely nutr�ent m�n�ng and �ntens�ve cropp�ng systems, so�l eros�on, deplet�ng 
so�l organ�c matter (SOM), �mbalanced or �nd�scr�m�nate use of chem�cal fert�l�sers 
and pest�c�des, degradat�on of natural resources and l�m�t�ng organ�c �nputs have 
been recogn�sed as the key factors for d�m�n�sh�ng so�l fert�l�ty. Integrated plant 
nutr�ent management (IPNM), an approach of �ntegrat�ng all ava�lable means of 
so�l, nutr�ents, crop and agronom�c management so as to ach�eve locally opt�mum 
y�eld wh�le ma�nta�n�ng des�red so�l fert�l�ty, seems to be the best approach for 
Nepalese farmers. The best management pract�ces (BMPs) for the susta�nable 
use of d�fferent components of IPNM, namely organ�c manures, b�olog�cal n�trogen 
f�xat�on, green manures and the recycl�ng of crop res�dues, cover crops, str�p 
cropp�ng, mulch�ng and jud�c�ous use of chem�cal fert�l�sers have been d�scussed. 
Farm�ng pract�ces comb�ned w�th susta�nable so�l management approaches 
such as stall-feed�ng of l�vestock, grow�ng more fodder and grasses �n marg�nal 
lands, prov�d�ng better so�l coverage, �mprov�ng the qual�ty of farmyard manure 
(FYM), collect�on and ut�l�sat�on of an�mal ur�ne, �ncreas�ng the product�on and 
�mprov�ng the qual�ty of compost, recycl�ng of more organ�c matter �nto so�l and 
need-based appl�cat�on of chem�cal fert�l�sers are suggested as the BMPs. It has 
been emphas�sed that �n order to better adopt these so�l and nutr�ent management 
pract�ces by farmers, so�l management �ntervent�ons should be l�nked w�th �ncome 
generat�ng act�v�t�es.
 
1. Introduction 
So�l �s one of the most �mportant natural resources for agr�cultural product�on. 
D�fferent workers and organ�sat�ons have def�ned so�l fert�l�ty �n d�fferent ways. 
For example, So�l Sc�ence Soc�ety of Amer�ca (SSSA) def�nes so�l fert�l�ty as 
“the qual�ty of a so�l that enables �t to prov�de nutr�ents �n adequate amounts and 
�n proper balance for the growth of spec�f�ed plants or crops.” Van Reuler and 
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Pr�ns (1993) def�ned so�l fert�l�ty as “the capac�ty of the so�l to prov�de plants w�th 
nutr�ents, water and oxygen.” Farmers �n Nepal have d�fferent cr�ter�a, and class�fy 
so�l fert�l�ty as ‘fert�le’ and ‘�nfert�le’ so�ls based on the �nd�cators such as so�l colour, 
crop y�eld, quant�ty of farmyard manure (FYM) appl�ed over years, water hold�ng 
capac�ty of so�l, so�l hardness, response to appl�ed manure, crop growth and he�ght 
and so on (Desb�ez et al., 2004). S�nce the most �mportant factors affect�ng so�l 
fert�l�ty �nclude the presence of r�ght quant�t�es and forms of essent�al plant nutr�ents 
and the�r ava�lab�l�ty, so�l mo�sture and good aerat�on. So�l fert�l�ty �s therefore, the 
favourable cond�t�ons of so�l that prov�des best grow�ng env�ronment w�th adequate 
ava�lab�l�ty of nutr�ents, water and oxygen to plants.  Any negat�ve changes of 
so�l cond�t�ons that lead to reduced plant nutr�ents ava�lab�l�ty and unfavourable 
grow�ng env�ronments for the crop growth �s so�l fert�l�ty decl�ne or so�l degradat�on. 
So�l fert�l�ty decl�ne has been a w�dely recogn�sed problem �n Nepal and farmers 
have real�sed th�s as a major constra�nt for �ncreased agr�cultural product�on other 
than �rr�gat�on or water ava�lab�l�ty. 

The object�ve of th�s chapter �s to determ�ne the factors contr�but�ng to the problem of 
so�l fert�l�ty decl�ne and land degradat�on �n Nepal, and outl�nes the best management 
pract�ces su�table for susta�nable so�l fert�l�ty management. Th�s chapter �s based 
on the rev�ew of publ�shed l�terature, web-based references and exper�ences of the 
authors. Several factors respons�ble for so�l fert�l�ty decl�ne are outl�ned. S�m�larly, the 
best management pract�ces su�table for the susta�nable management of so�l fert�l�ty �n 
the subs�stence farm�ng systems of Nepal are d�scussed.

2. Properties of soil
So�l fert�l�ty �s dynam�c �n nature and agronom�c and so�l management pract�ces 
determ�ne the fert�l�ty �mprovement or decl�ne. Susta�nable so�l fert�l�ty management 
�s the pract�ces of ma�nta�n�ng so�l cond�t�ons �n a way to �ncrease crop product�v�ty 
wh�le �mprov�ng or ma�nta�n�ng so�l’s phys�cal, chem�cal and b�olog�cal propert�es. 
The propert�es of so�l, essent�al plant nutr�ents, and best management pract�ces 
for the susta�nable management of so�l are d�scussed. 

Character�st�cs of so�ls vary typ�cally depend�ng on the nature of the parent 
mater�als, cl�mate, vegetat�on and topography where a part�cular so�l was formed. 
So�l format�on �s a dynam�c process that occurs constantly under the �nfluence of 
the env�ronment where l�v�ng organ�sms are cont�nuously affected by chang�ng 
cond�t�ons, �nclud�ng seasonal cl�mat�c factors (temperatures and prec�p�tat�on) and 
human act�v�t�es. As overall so�l fert�l�ty �s the sum of phys�cal, chem�cal and b�olog�cal 
propert�es of a so�l, the �nter-relat�onsh�ps among them determ�ne the fert�l�ty of 
any so�l. Susta�nable so�l management therefore, requ�res an understand�ng of the 
phys�cal, chem�cal and b�olog�cal propert�es and the�r relat�onsh�ps. These three 
propert�es of so�l depend on var�ous factors, namely parent mater�als, cl�mate, 
topography, natural vegetat�on, so�l management pract�ces �nclud�ng t�llage, 
manure and fert�l�ser amendments and types of crops grown. A br�ef �ntroduct�on 
of the three so�l propert�es �s prov�ded as follows.

2.1 Physical properties of soil
The phys�cal propert�es of so�l are the parameters that can be measured or 
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assessed phys�cally. These �nclude so�l texture (�.e. the relat�ve proport�ons of 
the sand, s�lt and clay part�cles), so�l structure (�.e. arrangement of �nd�v�dual so�l 
part�cles), bulk dens�ty (�.e. proport�on of the we�ght of a so�l relat�ve to �ts volume), 
compactness, poros�ty, so�l colour and so�l depth (hor�zons). These all �nfluence 
the movement, retent�on and ava�lab�l�ty of water, a�r (oxygen) and nutr�ents �n the 
so�l.  So�l phys�cal propert�es also �nfluence the root penetrat�on and expans�on 
and act�v�t�es of so�l m�cro-organ�sms. Des�red so�l phys�cal propert�es are an 
essent�al component of susta�nable so�l management pract�ce and these propert�es 
change over t�me ma�nly w�th the �nfluence of cl�mat�c factors such as prec�p�tat�on, 
temperature and w�nd, and human act�v�t�es such as so�l cult�vat�on pract�ces, 
organ�c matter amendments, fert�l�sat�on and �rr�gat�on pract�ces.

2.2 Chemical properties of soil
Th�s refers to the chem�cal character�st�cs of so�ls, such as so�l react�on (so�l pH), 
sal�n�ty, cat�on exchange capac�ty (CEC) and nutr�ent’s concentrat�on and the�r 
ava�lab�l�ty �n so�l. The so�l react�on, wh�ch �s expressed as so�l pH, measures the 
ac�d�ty or alkal�n�ty of so�l.  So�l pH affects the ava�lab�l�ty and tox�c�ty of plant nutr�ents 
�n so�l. For example, ava�lab�l�ty of so�l phosphorus (P) �s h�ghly pH dependent 
and the ava�lab�l�ty of most m�cronutr�ents �s �nfluenced by so�l pH. In general, the 
h�gher the so�l pH, the lower the ava�lab�l�ty of the major�ty of the m�cronutr�ents. 
Alkal�ne so�ls depress the ava�lab�l�ty of �ron (Fe), manganese (Mn), z�nc (Zn) and 
�ncreases the rat�os of Na/Zn and P/Zn �n plant t�ssues (Mehrotra et al., 1986). On 
the other hand, alum�n�um (Al), Fe and Mn tox�c�ty �ncreases at lower pH (< pH 
5).  So�l pH also affects the quant�ty, act�v�ty and types of m�croorgan�sms �n so�ls, 
wh�ch �n turn �nfluence the decompos�t�on of organ�c res�dues �n so�l.

So�l sal�n�ty refers to the accumulat�on of excess�ve quant�t�es of read�ly soluble 
salts, such as sod�um chlor�de (NaCl), sod�um sulfate (Na2SO4), magnes�um sulfate  
(MgSO4) and other s�m�lar salts �n so�l surface or root zone. Sal�n�ty occurs due to 
cont�nuous d�scharge of sal�ne ground water and h�gh evaporat�on from so�l and �f 
the �nherent so�l or the source of �rr�gated water conta�ns h�gh salt concentrat�on. 
Sal�n�ty also occurs due to �ncrease �n ground water table because of reduced 
evapotransp�rat�on at the surface. 

The CEC �s a measure of the quant�ty of pos�t�vely charged cat�ons such as  
Ca2+, Mg2+, K+, NH4+ that can be absorbed by negat�vely charged part�cles and 
held by a so�l. These cat�ons �n so�l solut�on are attracted to the negat�vely-charged 
part�cles and are �n dynam�c equ�l�br�um w�th the cat�ons adsorbed on the surface 
of clay and so�l organ�c matter (SOM). Nutr�ents compos�t�on and the�r ava�lab�l�ty 
�n so�l are determ�ned ma�nly by the chem�cal propert�es of so�l. 

2.3 Biological properties of soil
So�l conta�ns var�ous types of l�v�ng organ�sms such as bacter�a, fung�, algae, 
act�nomycetes, earthworms, nematodes, arthropods and other l�v�ng creatures. 
The presence of such l�v�ng organ�sms and the�r act�v�t�es �n so�l are the b�olog�cal 
propert�es of so�l.  The act�v�t�es of such organ�sms, whether to make the�r food, 
movement �n so�l or creat�ng a l�veable hab�tat, all result �n the breakdown of plant 
or an�mal res�dues, thereby add�ng SOM, �ncreas�ng so�l aerat�on and alter�ng 
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so�l structure.  Earthworms, �nsects, arthropods and rodents are cons�dered as 
�mportant so�l fauna burrow�ng for water and a�r movement and for �ncreas�ng 
organ�c res�due �n so�l.  S�m�larly, d�fferent types of fung� �n so�l help �n the 
decompos�t�on of cellulose and l�gn�n of organ�c res�dues, thereby form�ng humus 
and so�l aggregat�on.

Decompos�t�on and m�neral�sat�on are the means by wh�ch plant nutr�ments 
held �n SOM are released �nto the so�l as �norgan�c forms (Jarv�s, et al., 1996).  
M�neral�sat�on �s the process of transformat�on of organ�c matter (OM) �nto NH4+ 
and NO3- forms of �norgan�c n�trogen (N) and several other elements by so�l 
m�croorgan�sms. As a general rule, the more the act�v�t�es of organ�sms �n the 
so�l, the more so�l becomes health�er and fert�le. So�l b�olog�cal propert�es are also 
largely �nfluenced by the human act�v�t�es �n so�l, such as the add�t�on of organ�c 
res�dues, t�llage pract�ces, use of agro-chem�cals, burn�ng of res�dues and flood�ng 
that result �n degradat�on of the�r m�croenv�ronments and thereby �nfluenc�ng the 
populat�on and act�v�t�es of so�l organ�sms.

3. Essential plant nutrients
Management of so�l fert�l�ty and susta�nable crop product�on requ�res an understand�ng 
of essent�al plant nutr�ents, the�r roles �n plants and the�r dynam�cs �n so�l system.  
H�gher plants requ�re at least 16 nutr�ent elements for the�r growth and complet�on of 
the�r l�fe cycle. These elements are also called ‘essent�al nutr�ents’. Arnon and Stout 
(1939) f�rst proposed the term ‘essent�al nutr�ents’, and for an element to be cons�dered 
as an essent�al, �t must meet the follow�ng three cr�ter�a:

�. The plant cannot complete �ts l�fe cycle �n the absence of th�s element,

��. The funct�on of an essent�al element cannot be replaced or compensated 
by another element, and

���. The element �s d�rectly �nvolved �n the plant’s growth and reproduct�on.

Among the essent�al plant nutr�ents, carbon (C), hydrogen (H) and oxygen (O) are 
cons�dered as non-m�neral elements and are der�ved from a�r and water (Jones & 
Jacobson, 2005a). The rema�n�ng 13 nutr�ents are class�f�ed e�ther as macronutr�ents 
and m�cronutr�ents based on the�r relat�ve amounts of requ�rements by the plants. 
W�th�n the macronutr�ents, n�trogen (N), phosphorus (P) and potass�um (K) are 
cons�dered as ‘pr�mary nutr�ents’ wh�le calc�um (Ca), magnes�um (Mg) and sulphur 
(S) are called as ‘secondary nutr�ents’. The m�cronutr�ents �nclude boron (B), 
chlor�ne (Cl), copper (Cu), �ron (Fe), manganese (Mn), molybdenum (Mo), and 
z�nc (Zn). N�ckel (N�) �s a recently �ncluded m�cronutr�ent.

All essent�al nutr�ents have the�r spec�f�c and un�que roles �n plant growth. Although 
the def�c�ency symptoms of some of the nutr�ents are �dent�cal �n certa�n ways, they 
can be d�st�ngu�shed. The typ�cal def�c�ency symptoms on plant and cond�t�ons that 
favour the def�c�ency of a part�cular essent�al nutr�ent are summar�sed �n Table 1.
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4. Factors contributing to soil fertility decline in Nepal
Nutr�ent deplet�on �n so�ls adversely affects so�l qual�ty and reduces crop y�eld 
and consequently poses a potent�al threat to world food secur�ty and susta�nable 
agr�culture (Tan et al., 2005).  S�m�lar to several other countr�es, so�l fert�l�ty decl�ne 
has been w�dely recogn�sed as a l�m�tat�on of crop product�on �n Nepal (Subed� 
et al., 1989; Josh� et al., 1994; P�lbeam et al., 2005; Tr�path� & Ell�s-Jones, 2005; 
Acharya & Kafle, 2009). It has also become a major challenge for susta�n�ng 
agr�cultural product�on. Hartem�nk (2006) outl�ned the cond�t�ons for decl�ned so�l 
fert�l�ty as nutr�ent deplet�on or nutr�ent m�n�ng (large removal of nutr�ents w�thout 
l�ttle or no add�t�on), ac�d�f�cat�on (decl�ne �n pH and/or an �ncrease �n exchangeable 
Al), loss of OM and �ncrease �n tox�c elements (e.g. Al, Mn). S�m�lar cond�t�ons are 
exper�enced �n Nepal where several natural and man-made factors are respons�ble 
for decl�n�ng so�l fert�l�ty. The so�l degradat�on �n the mounta�n reg�on �s caused by 
the comb�ned effects of severe so�l eros�on, landsl�des and nutr�ents deplet�on 
(Thapa & Paudel, 2002; Maskey et al., 2003). A Problem Tree (F�gure 1) �llustrates 
the causes of so�l fert�l�ty decl�ne �n Nepal. Based on the problem tree, four major 
causes respons�ble for the overall decl�ne of so�l fert�l�ty �n Nepal are: so�l eros�on, 
reduced organ�c matter or organ�c sources, nutr�ents m�n�ng and �nd�scr�m�nate 
or �mbalanced use of agro-chem�cals. The contr�but�ng factors for each of these 
causes are d�scussed as follows: 

5. Soil erosion 
So�l eros�on refers to the loss or removal of so�l from one place to another by water, 
w�nd or any other means. Eros�on of top so�l �s one of the major causes of so�l fert�l�ty 
decl�ne �n Nepal (Maskey et al., 2003). The adverse effects of so�l eros�on are the 
loss of fert�le top so�l �nclud�ng SOM and plant nutr�ents at the source and flood�ng 
and sed�mentat�on/s�ltat�on, damage of fert�le land and phys�cal �nfrastructures and 
water sources at the dest�nat�on. Var�ous est�mates of so�l eros�on and nutr�ent 
loss have been reported. Gardner et al. (2000) est�mated that so�l loss through 
eros�on from agr�cultural land �n the Nepalese h�lls var�ed from 2 to 105 t/ha/yr. 
Gardner and Garrard (2003) reported a so�l loss of 2.7 to 12.9 t/ha �n a cult�vated 
terrace due to runoff alone.  In terms of nutr�ents loss, Carson (1992) est�mated 
that a 5 t/ha so�l loss �s equ�valent to a loss of 75 kg/ha of OM, 3.8 kg/ha of N, 10 kg 
/ha of K and 5 kg/ha of P �n the m�d-h�lls of Nepal. Nutr�ents deplet�on and so�l loss 
due to so�l eros�on are worry�ng espec�ally �n the mounta�ns of Nepal. Atreya et al. 
(2008) est�mated that up to 90% of annual nutr�ents losses occurred dur�ng the 
pre-monsoon per�od �n the mounta�ns of Nepal. Although so�l losses were greater 
through surface runoff, Acharya et al. (2007) demonstrated that the leach�ng from 
terraces was more ser�ous �n terms of nutr�ents losses.  Based on these f�gures, the 
tentat�ve amounts of nutr�ents loss from the so�l each year can be est�mated.  Such 
a loss of surface so�l and nutr�ents �s cont�nuous and the cumulat�ve econom�c and 
env�ronmental costs of so�l eros�on �n Nepal are enormous.  

The factors respons�ble for so�l eros�on are both natural and �nduced by human 
act�v�t�es. The natural factors enhanc�ng so�l eros�on �nclude the frag�le geograph�cal 
format�ons w�th steep slopes and h�gh ra�nfall.  Seasonal pattern and torrent�al ra�n 
dur�ng the ra�ny season (monsoon) cause heavy loss of top so�l �n the exposed 
steep slopes lead�ng to runoff, gull�ng and landsl�des �n the h�lls wh�le flood�ng and 
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sed�mentat�on �n the pla�ns. 

Human act�v�t�es �nduced so�l eros�on �nclude encroachment of frag�le lands for 
agr�culture, road or other phys�cal �nfrastructures, expans�on of cult�vat�on �n 
marg�nal and steep lands, crop �ntens�f�cat�on w�th �ntens�ve t�llage pract�ces, 
deforestat�on, an�mal graz�ng �n the sloppy lands, forest f�re, �nappropr�ate and 
unsu�table method and techn�ques used �n �nfrastructures development such as 
road construct�ons.  These act�v�t�es have contr�buted to severe run-off lead�ng to 
top so�l loss and landsl�des. 

6. Nutrients mining
Nutr�ent m�n�ng �s the deplet�on or removal of plant nutr�ents from so�l through 
harvested crop y�elds and/or crop res�dues.  So�l fert�l�ty problems assoc�ated w�th 
human-�nduced nutr�ent deplet�on are w�despread world-w�de (Tan et al., 2005). 
Deplet�on of nutr�ents occurs when the nutr�ents removal exceeds the total nutr�ents 
ava�lable �n the so�l (�.e. l�able nutr�ent pool of so�l plus added nutr�ents).  Agr�cultural 
lands �n Nepal are h�ghly �ntens�f�ed w�th double or tr�ple crops �n a year. In the foot-
h�lls and Tera� reg�on for example, grow�ng up to three crops �n a year (e.g. r�ce-
r�ce-wheat, r�ce-wheat-ma�ze, or r�ce-vegetables- ma�ze) �s common.  S�m�larly, 
where there �s an assured �rr�gat�on and access to market, �ntens�ve cropp�ng of 
h�gh y�eld�ng crops and the�r var�et�es are pract�ced. In these �ntens�ve cropp�ng 
patterns, removal of nutr�ents exceeds the ava�lable nutr�ents (those present �n so�l 
plus added) result�ng �n negat�ve balance of nutr�ents. In add�t�on to crop removal 
of nutr�ents, there �s also a s�gn�f�cant amount of nutr�ents lost through so�l eros�on 
and leach�ng. In m�d-h�ll bar�land terraces, Acharya et al. (2007) est�mated that the 
losses of NO3-N �n leachate ranged from 17.3 to 99.7 kg/ha/year. From a long-term 
exper�ment at Bha�rahwa, Regm� et al. (2002) reported a net deplet�on of K �n a 
r�ce-r�ce-wheat system, even though recommended level of fert�l�sers were added 
�n the system. T�rol-Padre et al. (2007) have also concluded that �n the �ntens�ve 
cropp�ng systems, the current pract�ces of �norgan�c fert�l�sat�on alone was not 
suff�c�ent to ma�nta�n the so�l fert�l�ty.

7. Depletion of soil organic matter
Decreased SOM levels results �n poor b�olog�cal, chem�cal and phys�cal propert�es 
of so�l. Reduced SOM as a result of l�m�ted OM �nput �nto so�l has been real�sed as 
one of the greatest challenges for susta�nable so�l management �n Nepal. Loss of 
SOM occurs due to var�ous reasons as outl�ned �n F�gure 1. Because crop res�dues 
are extens�vely used for an�mal feed, very l�ttle or no crop res�dues are returned 
to the so�l. As a result, there �s a negat�ve balance �n SOM after each crop cycle. 
There are also longer-term losses of SOM attr�buted to mult�ple cropp�ng w�th 
�ntens�ve t�llage pract�ces. Many modern cropp�ng systems comb�ned w�th frequent 
t�llage w�th small amounts of res�due have resulted �n reduced OM content of many 
so�ls (Bot & Ben�tes, 2005).  Burn�ng of organ�c re�ssues and us�ng dung as a fuel 
have also contr�buted to the negat�ve effects on SOM.
  
The forest �s an �mportant source of nutr�ent flow for cult�vated land (P�lbeam et 
al., 2000). Espec�ally �n the h�lls and mounta�ns, farmers have l�m�ted access to 
fert�l�sers and are rel�ant on organ�c manure for so�l fert�l�ty ma�ntenance (Acharya 
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et al., 2007).  However, deforestat�on and shortage of fam�ly labour have resulted 
�n l�m�ted fodder supply. As a result, l�vestock numbers per household has been 
decl�ned (Subed� et al., 1989; Tr�path� & Ell�s-Jones, 2005; Acharya et al., 2007) 
and less FYM �s added �n the so�l. Further losses of so�l product�v�ty can be 
expected �f the current trend of decl�n�ng l�vestock number cont�nues. S�m�larly, �n 
recent years, the agr�cultural labor per household has been reduced substant�ally 
because of school�ng of ch�ldren, outm�grat�on and the younger generat�on be�ng 
less attracted to a career �n agr�culture (Subed� et al., 1989; Tr�path� & Ell�s-Jones, 
2005; Acharya et al., 2007). Such soc�al changes have attr�buted to the reduct�on 
�n the amount of manure produced and net OM added to the so�l.  

8. Imbalanced use of agro-chemicals
Increased cropp�ng �ntens�ty and �ntroduct�on of �mproved crops and the�r var�et�es 
demand more nutr�ents �n the cropp�ng system. For example, w�th the �ncreased 
�nterest �n vegetable and potatoes near urban centres and cult�vat�on of h�gh 
y�eld�ng crop var�et�es of cereals (r�ce, wheat and ma�ze), chem�cal fert�l�sers and 
pest�c�des use has �ncreased s�gn�f�cantly �n recent years. The �nc�dences of so�l 
pollut�on due to excess�ve and �nd�scr�m�nate use of agro-chem�cals have been 
reported �n Nepal (Maskey et al., 2003; G�r� et al., 2012). Chem�cal fert�l�sers are 
cons�dered as less labour �ntens�ve for transportat�on and appl�cat�on. Where 
ava�lable, chem�cal fert�l�sers are used as an alternat�ve source of plant nutr�ents, 
w�thout tak�ng �nto cons�derat�on of r�ght types and/or appropr�ate appl�cat�on rates. 
The major�ty of farmers have low techn�cal know-how and they apply excess�ve or 
�mbalanced amounts of chem�cal fert�l�sers and pest�c�des w�thout proper so�l test 
recommendat�ons or cons�der�ng the actual nutr�ents requ�rements of the crop. In 
the absence of adequate organ�c manure, cont�nuous and �mbalanced use of agro-
chem�cals has resulted �nto so�l degradat�ons �nclud�ng reduced SOM, hardness 
(d�ff�cult to cult�vate), ac�d�f�cat�on, m�cronutr�ents def�c�enc�es, deter�orat�on of so�l 
and water qual�t�es, and loss of agro-b�od�vers�ty. 

Agr�cultural product�on �n �ndustr�al�sed nat�ons such as Europe, Amer�ca and 
Austral�a are heav�ly dependent on �norgan�c fert�l�sers and pest�c�des use, crop 
res�dues are mostly left �n the so�l so that the SOM �s ma�nta�ned and nutr�ents 
m�n�ng �s m�n�m�sed. Crop res�dues also  prov�de a cover for the top so�l, m�n�m�s�ng 
top so�l eros�on. The c�rcumstances �n Nepal are d�fferent where crop res�dues are 
almost ent�rely removed from the so�l pr�mar�ly for an�mal feed. The ma�ntenance 
of SOM balance �s therefore always a challenge. 
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F�gure 1:  A problem tree show�ng causes of so�l fert�l�ty decl�ne �n Nepal  
(Mod�f�ed from Subed� et al., 2000). 

9. Sustainable soil management
Susta�nable so�l management refers to the agronom�c and so�l management 
pract�ces that opt�m�se crop y�eld wh�le ma�nta�n�ng so�l health and env�ronment 
�n a longer run (Subed� & Ma, 2009). The susta�nable approach of so�l fert�l�ty 
management emphas�ses the best use of renewable resources, such as organ�c 
manures, nutr�ent cycl�ng, �ncreased n�trogen f�xat�on, conservat�on t�llage and 
�rr�gat�on pract�ces so as to m�n�m�se so�l and nutr�ents losses, and use of crop 
var�et�es and crop product�on pract�ces that are based on local knowledge of 
farmers. The ma�ntenance of SOM at a des�red level should be the pr�mary a�m of 
susta�nable so�l management. Therefore, the susta�nable so�l management �s to 
�ncrease so�l product�v�ty w�thout d�m�n�sh�ng so�l chem�cal, phys�cal and b�olog�cal 
propert�es, and w�thout adverse effects on the env�ronment. 

Although susta�nable agr�culture �s an often talked about subject �n Nepal, the 
appl�cat�on of �ts pr�nc�ples �nto pract�ce �s �nadequate. Our trad�t�onal pract�ces 
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of crop product�on were fully organ�c-based and susta�nable. However, w�th the 
�ncreased populat�on pressure on l�m�ted agr�cultural land and w�th the changed 
soc�al and econom�c contexts, the trad�t�onal pract�ces are no longer able to 
susta�n the food product�on requ�red for an �ncreased populat�on s�ze. A substant�al 
sh�ft has occurred �n cult�vat�on pract�ces espec�ally �n last three decades w�th 
�ncreased cropp�ng �ntens�ty and �ntroduct�on of �mproved crop var�et�es. The 
present agr�cultural pract�ces, such as reduced organ�c �nput and �nd�scr�m�nate 
use of agro-chem�cals, are not susta�nable. As a result, so�ls have been reported to 
be degraded w�th decl�ned SOM, hardness, ac�d�f�cat�on, polluted w�th pest�c�des, 
and m�cronutr�ent def�c�enc�es. In th�s sect�on, best management pract�ces (BMPs) 
for susta�nable so�l management are d�scussed. 

10. Organic matter-foundation of sustainable soil 
management

A so�l �s a m�xture of parent mater�als, organ�c res�dues, water and a�r. The organ�c 
component of so�l �s called as ‘so�l organ�c matter (SOM)’, wh�ch �s the natural carbon 
conta�n�ng mater�al, that �s composed of l�v�ng b�omass of m�croorgan�sms, fresh 
and part�ally decomposed res�dues, and well-decomposed OM and h�ghly stable 
organ�c mater�al—wh�ch �s also known as humus.  Not all of the SOM �s carbon; 
�t conta�ns approx�mately 58% C. Therefore, the term ‘so�l organ�c carbon’ (SOC) 
refers to the total carbon �n so�l that �s der�ved from the SOM. A convers�on factor 
of 1.72 �s used to convert SOC to SOM. S�nce SOM affects several so�l funct�ons 
and �nfluences so�l b�olog�cal, phys�cal and chem�cal propert�es, �ncreas�ng SOM 
�mproves overall so�l qual�ty.  Ma�ntenance of des�red levels of SOM �s v�tal for the 
ma�ntenance of proper so�l fert�l�ty. Therefore, SOM �s the foundat�on of susta�nable 
so�l management as �t plays several pos�t�ve roles �n so�l as follows: 

i. As a pool of plant nutrients: S�nce SOM �s der�ved from plant and an�mal 
res�dues, �t conta�ns all of the essent�al nutr�ents that plant t�ssues conta�n 
or requ�re. So�l organ�c matter �s a huge reserve of potent�ally m�neral�sable 
N, S, and several other nutr�ents. Therefore, accumulated OM �n so�l �s a 
storehouse of plant nutr�ents. The stable organ�c fract�on, wh�ch �s also 
called ‘humus’ adsorbs and holds nutr�ents �n a plant-ava�lable form. Upon 
decompos�t�on (�.e. m�neral�sat�on), SOM releases nutr�ents �n plant-ava�lable 
forms.  Generally, SOC �s h�ghly correlated w�th organ�c N. Therefore, so�ls 
r�ch �n SOC conta�n h�gh total and ava�lable N. 

ii. Improves biological activities in soil: Organ�c res�dues �n so�l are the 
ma�n source food and nutr�ents for so�l m�croorgan�sms. The h�gher the 
amount of SOM, the more �s the b�olog�cal act�v�ty �n so�l and the more so�l 
becomes fert�le and healthy.

iii. Keeps soil stable: Organ�c matter ex�st�ng on the so�l surface as raw 
plant res�dues helps protect the so�l from the effects of ra�nfall, w�nd and 
sun. The humus contr�butes �n bulk dens�ty and �mproves the aggregate 
stab�l�ty of so�l. Aggregat�on �s �mportant for good so�l structure, aerat�on, 
water �nf�ltrat�on and thereby helps to m�n�m�se so�l eros�on.
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iv. Increases soil water holding capacity: Organ�c matter �ncreases the 
water �nf�ltrat�on and water and nutr�ents hold�ng capac�ty.

v. Buffers soil pH: The SOM also buffers the pH and fac�l�tates the 
ava�lab�l�ty of nutr�ents.

vi. Sequester carbon in soil: As SOM conta�ns over 58% of C, �t �s the 
sequester (store) of C �n the so�l. The more SOM �n so�l, the more C �s 
sequestered and v�ce versa.

From the susta�nable so�l management po�nt of v�ew, the rate of add�t�on of 
OM from crop res�dues and manure must be at least equal to the loss of SOM 
through decompos�t�on and eros�on. If the rate of add�t�on �s less than the rate 
of decompos�t�on, SOM w�ll decl�ne.  S�nce the SOM �s a dynam�c component 
�n so�l, �ts amount �n so�l changes over t�me as var�ous factors �nfluence th�s 
dynam�cs. Accord�ng to Matson et al. (1997), factors affect�ng the loss of SOM 
from agr�cultural so�ls �nclude cl�mate, so�l type, t�llage �ntens�ty and depth, crop 
rotat�on pract�ces, amount of organ�c �nputs, amount and qual�ty of plant res�due 
left on the so�l surface, so�l b�olog�cal act�v�t�es and extent of so�l eros�on. In terms 
of short-term SOM loss, the more a so�l �s t�lled, the more SOM �s broken down. 
S�m�larly, the warmer temperatures and mo�st env�ronment hasten the rate of SOM 
breakdown.

11. Integrated plant nutrient management
Integrated plant nutr�ent management (IPNM) refers to the approach of �ntegrat�ng 
ava�lable sources of plant nutr�ents to meet the crop’s nutr�ent requ�rements to 
ach�eve an opt�mum y�eld wh�le ma�nta�n�ng des�red so�l fert�l�ty (FAO, 1998). Th�s 
�s an approach of susta�nable so�l management, wh�ch attempts to �ntegrate all 
ava�lable means of so�l and crop management to ach�eve locally opt�mum land 
product�v�ty (Subed� & Sapkota, 2002). The IPNM rel�es on a number of factors, 
�nclud�ng appropr�ate nutr�ent appl�cat�on and conservat�on and the transfer of 
knowledge (Gruhn et al., 2000). All ava�lable and manageable sources of plant 
nutr�ents are cons�dered to opt�m�se crop y�eld wh�le ma�nta�n�ng so�l fert�l�ty and 
m�n�m�s�ng the �mpact of these nutr�ent sources on env�ronment. The a�m of the 
IPNM should be always to keep the nutr�ents and SOM balance �n pos�t�ve wh�le 
�mprov�ng so�l phys�cal, b�olog�cal and chem�cal propert�es.

Susta�nab�l�ty of cropp�ng systems requ�res that nutr�ents removed from the so�l 
are balanced by nutr�ent replacement so that so�l fert�l�ty �s ma�nta�ned (Ma et al., 
2006a). Although, organ�c manures have been the major sources of plant nutr�ents 
for crop product�on and susta�n�ng so�l fert�l�ty �n the past, th�s alone cannot 
susta�n the so�l product�v�ty and meet the demand of grow�ng food product�on �n 
Nepal. S�m�larly, chem�cal fert�l�sers alone cannot susta�n long-term product�v�ty 
on many so�ls, and organ�c mater�als/�nputs are requ�red to restore SOM levels 
and crop product�v�ty (Syers, 1997). Enhanc�ng susta�nable food product�on w�ll 
therefore, requ�re �ntegrated strateg�es for the use of var�ous sources of plant 
nutr�ents �n conjunct�on w�th �mproved so�l, water and crop management pract�ces 
(Keerth�s�nghe et al., 2003).



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

31

Farmers’ nutr�ent management dec�s�ons �nfluence the amount and form of 
nutr�ents used, the t�m�ng and method of fert�l�ser appl�cat�on, wh�ch �n turn 
�nfluences how much of a nutr�ent �s used by the crop, how much �s stored as 
a res�dual �n the so�l and how much becomes ava�lable as a potent�al water and 
a�r pollutant (Chr�stensen, 2002). The IPNM should be v�ewed as balanc�ng the 
output and �nput of plant nutr�ents �n the farm�ng system w�thout d�m�n�sh�ng so�l 
qual�t�es. Inputs �nclude: the ex�st�ng ava�lable pool of nutr�ents �n so�l, potent�al 
add�t�on through m�neral�sat�on �n so�l, add�t�on through manure and fert�l�sers, 
b�olog�cal f�xat�on and add�t�on through water and sed�ments etc. The output are 
ma�nly crop removal and  nutr�ents losses from so�l through d�fferent pathways 
such as leach�ng, gaseous loss (volat�l�sat�on), den�tr�f�cat�on, eros�on and runoff. 
A nutr�ent balance quant�f�es the �nput of a part�cular nutr�ent to an area of land 
and subtracts from th�s output of the same nutr�ent from the same area of land 
(Stoorvogel et al., 1993).

In the IPNM system, so�l, crop and plant nutr�ents are jud�c�ously managed based 
on the ex�st�ng dec�s�on env�ronments such as cropp�ng systems, so�l propert�es, 
labour ava�lab�l�ty, market forces and soc�al equ�ty (Subed� & Sapkota, 2002). 
Therefore, before mak�ng any dec�s�on on the recommendat�on of manure and 
fert�l�sers appl�cat�on, farmers should cons�der so�l propert�es (e.g. texture, SOM, 
res�dual nutr�ents), cl�mat�c factors (e.g. prec�p�tat�on, temperatures), cropp�ng 
systems (e.g. prev�ous crops, t�llage systems), crop var�ety grown (y�eld potent�al), 
and econom�c and market cons�derat�ons (e.g. pr�ces of produce and fert�l�sers).  
Several factors �nfluence crop y�eld and nutr�ents requ�rement by any crop. The key 
pr�nc�ples of IPNM can be cons�dered as: balanc�ng SOM, �ncreas�ng the eff�cacy of 
the appl�ed manures and fert�l�sers and jud�c�ous use of chem�cal fert�l�sers as and 
when needed. Th�s �s a dec�s�on mak�ng process and needs some sort of exerc�se 
of nutr�ents budget�ng. The IPNM should be �mplemented on a locat�on-spec�f�c 
or on a cropp�ng system bas�s, and �n the context of Nepal, the Farmer’ F�eld 
School (FFS) approach of extens�on has been demonstrated to be successful by 
the SSMP (Subed� & Sapkota, 2002).  For a successful des�gn and �mplementat�on 
of the IPNM, the follow�ng key steps have to be followed:

(i) Assessment of soil status: Informat�on on so�l parameters such as 
SOM, pH, nutr�ents ava�lab�l�ty, texture, extent of nutr�ent losses through 
leach�ng and eros�on are to be gathered through s�te v�s�t, farmers 
exper�ence and laboratory analys�s, where poss�ble. S�mple f�eld level 
test k�ts such as N�trate Str�ps can be used for the tentat�ve est�mates of 
so�l ava�lable N.

(ii) Setting of yield target: Based on the ava�lab�l�ty of farm resources, 
expected y�eld levels for the crops under a part�cular product�on system 
are set.

(iii) Calculation of nutrient balance: Based on the two est�mates above, 
a nutr�ent balance (�.e. �nput-output) can be calculated wh�ch �nd�cates 
how much and wh�ch nutr�ents are to be added. Cons�derat�on should be 
g�ven for the balance of SOM.
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(iv) Listing available nutrient sources: All ava�lable �nternal (farm level) 
and external (purchased) nutr�ents sources are to be cons�dered.

(v) Integrating all possible nutrient sources: Based on the ava�lable sources 
of nutr�ents, the dec�s�on about wh�ch ones and when to apply �s made.

 
(vi) Determine the amount, timing and methods: Of manure and fert�l�sers 

appl�cat�on for a g�ven crop, cropp�ng system and land type.

(vii) Follow-up and monitoring: Once manure and fert�l�sers are appl�ed 
based on the above assessments, per�od�c mon�tor�ng of f�elds �s �mportant 
�n order to address the �n-season def�c�enc�es �f �nduced by temporal and 
spat�al var�ab�l�ty such as excess ra�nfall or drought and troubleshoot�ng 
for such def�c�enc�es.

In a f�eld test�ng of IPNM pract�ce �n Nepal, Chapaga�n and Gurung (2010) reported 
that �n a three year study, ma�ze crop w�th IPNS pract�ces �ncreased gra�n y�eld by 
64% compared to the local cult�var w�th farmers pract�ce. The plots on IPNS also 
exh�b�ted pos�t�ve effects on the performance of m�llet, a subsequent crop �n the 
cropp�ng system. 

A s�m�lar approach ‘�ntegrated so�l fert�l�ty management’ (ISFM) �s also �n pract�ce 
elsewhere. Vanlauwe et al. (2010) def�ned ISFM as a set of so�l fert�l�ty management 
pract�ces that necessar�ly �nclude the use of fert�l�sers, organ�c �nputs, and �mproved 
germplasm comb�ned w�th the knowledge of how to adapt these pract�ces to local 
cond�t�ons, a�m�ng at max�m�s�ng agronom�c use eff�c�ency of the appl�ed nutr�ents 
and �mprov�ng crop product�v�ty. Th�s concept emphas�ses on management of 
�nputs follow�ng sound agronom�c pr�nc�ples. It focuses ma�nly on agronom�c use 
eff�c�ency, fert�l�sers comb�ned w�th �mproved germplasms, proper comb�nat�on of 
organ�c and �norgan�c �nputs, and adaptat�on to the local cond�t�ons.  The S�te-
Spec�f�c N�trogen Management (SSNM) �s also a s�m�lar concept �n wh�ch N �s 
managed based on the need of a spec�f�c f�eld and crop grow�ng cond�t�ons.

12. Components of IPNM 
Integrated plant nutr�ents management, by name �tself �nd�cates to use var�ous sources 
of plant nutr�ents to ach�eve target y�eld wh�le ma�nta�n�ng so�l fert�l�ty. D�fferent sources 
of plant nutr�ents are ava�lable and generally more than one of these sources should 
be comb�ned wh�le mak�ng a nutr�ents management dec�s�on. The components of 
IPNM are cons�dered for those sources that contr�bute for SOM, plant nutr�ents, so�l 
conservat�on, balanced so�l pH, and �ncreased eff�c�ency of appl�ed nutr�ents.  These can 
be as follows: organ�c manures, legumes �n cropp�ng systems, green manures, cover 
crops, mulch�ng, str�p cropp�ng, hedge-rows/alley cropp�ng, b�o-fert�l�sers,  chem�cal 
fert�l�sers, use of appropr�ate crops and var�et�es and balanc�ng so�l react�on.

12.1 Organic manures
Organ�c manures are the natural sources of SOM, conta�n�ng all of the essent�al 
plant nutr�ent elements. L�terar�ly, when any l�v�ng th�ngs (plant or an�mal) d�e and 
decay, the resultant product �s organ�c manure. Unt�l the art�f�c�ally synthes�sed 
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chem�cal fert�l�sers were developed, manures and organ�c supplements were the 
major sources of plant nutr�ents and SOM (Subed� & Ma, 2009). Organ�c manures 
const�tute s�gn�f�cant sources of plant nutr�ents even �n the �ndustr�al�sed countr�es. In 
the develop�ng countr�es such as Nepal, the small-holder farms are heav�ly dependent 
upon organ�c sources of plant nutr�ents. The use of tree fodder and forage from 
forest area and grasses from terrace r�sers as an�mal feed ensures a net movement 
of N from non-agr�cultural land to agr�cultural land (P�lbeam et al., 2000). 

Organ�c manures have several advantages such as: they serve as the carr�er 
of plant nutr�ent and prov�de several of the essent�al nutr�ents, �ncrease so�l 
OM, enable so�l to hold more water and also help �mprove the dra�nage �n clay 
so�ls, they prov�de organ�c ac�ds that help d�ssolve so�l nutr�ents and make them 
ava�lable for the plants, nutr�ents from the organ�c manures release slowly �n so�l 
and supply nutr�ents over seasons; and they enhance the phys�cal, chem�cal and 
b�olog�cal propert�es of so�ls. A rev�ew of 14 f�eld tr�als compar�ng the long-term 
(20 to 120 years) effects of fert�l�sers and manures on crop product�on and so�l 
propert�es revealed that manured so�ls had h�gher content of SOM and numbers of 
m�crofauna than fert�l�sed so�ls and were more enr�ched �n P, K, Ca and Mg �n top 
so�ls and NO3-N, Ca and Mg �n subso�l, and bulk dens�ty and h�gher poros�ty and 
aggregate stab�l�ty than the fert�l�sed so�ls (Edmeades, 2003). 

Nutr�ents concentrat�ons �n the organ�c manure vary greatly depend�ng on an�mal 
spec�es, the s�ze and age of the an�mal, type of rat�on fed to the an�mals, bedd�ng 
mater�als, storage, process�ng, mater�als used for compost�ng, and the season 
of the year. For example, manures from da�ry cattle conta�n h�gher N than from 
beef cattle, bro�ler ch�cken l�tter conta�ns h�gher N than layer hens and so on. 
Preparat�on pract�ces such as cover�ng manure w�th black plast�c sheets resulted 
�n faster decompos�t�on and �ncreased total N and exchangeable K (Tr�path� & 
Ell�s-Jones, 2005). The rate of manure or compost appl�ed to f�elds depends on 
the crop be�ng grown, so�l test levels and nutr�ent compos�t�on of the manure or 
compost (Subed� & Ma, 2009). 

FYM, generally a composted m�x of an�mal dung, ur�ne, an�mal bedd�ng and 
household wastes, �s an �mportant source of nutr�ents for crop product�on �n Nepal. 
Other sources of organ�c manure, although not s�gn�f�cant, �nclude poultry manure, 
hog manure and other an�mal feces, compost prepared from crop res�dues and 
other farm wastes, verm�-compost, o�l cakes and b�olog�cal wastes such as an�mal 
bones and slaughter house refuse. Poultry manure �s �ncreas�ngly be�ng used �n 
recent years w�th the �ncreased poultry farm�ng �n Nepal.

The benef�ts of FYM are well establ�shed. Some �mper�al ev�dence also suggests 
there are benef�ts when �t �s used.  In a long-term study �n Ind�a and Nepal, T�rol-
Padre et al. (2007) observed that after 15 years of organ�c amendment (�.e. FYM) 
so�l carbon and N were �ncreased s�gn�f�cantly when compared to a control plot.  
However, the current pract�ces of preparat�on, storage and appl�cat�on of FYM/
compost are �nappropr�ate �n Nepal. As a result, the�r nutr�ents are not properly 
conserved, ut�l�sed and they pose certa�n env�ronmental problems as well.  There 
�s a huge scope of �ncreas�ng the�r qual�ty and ut�l�sat�on eff�c�ency through proper 
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management pract�ces. For example, the value of cattle ur�ne �s poorly understood 
and �n most cases, ur�ne �s lost unattended. More �mportantly, due to lack of stall-
feed�ng system, s�gn�f�cant amount of dung and ur�ne are wasted.

Compost �s the organ�c mater�al der�ved from aerob�c decompos�t�on of recycled plant 
waste, manures, crop res�dues, b�o-sol�ds and an�mal shed waste such as left-over 
feeds. Compost�ng manure �s a useful method of produc�ng stab�l�sed product that can 
be stored or spread w�th l�ttle odour or fly-breed�ng potent�al (Fronn�ng et al., 2008). 
Successful compost�ng depends upon the suff�c�ent ava�lab�l�ty of organ�c mater�als, 
water, manure and cheap labour (Bot & Ben�tes, 2005). Where these �nputs are 
guaranteed, compost�ng can be an �mportant method of susta�nable and product�ve 
agr�culture. It has amel�orat�ve effects on so�l fert�l�ty and phys�cal, chem�cal and 
b�olog�cal so�l propert�es. Well prepared compost conta�ns all the nutr�ents needed 
by plants and helps to ma�nta�n and �mprove so�l fert�l�ty as well as to regenerate 
degraded so�l. Nutr�ents �n the compost are released by so�l m�croorgan�sms through 
a decompos�t�on process called m�neral�sat�on. Th�s b�olog�cal process �s affected by 
var�at�ons �n mo�sture, temperature, and the m�crob�al spec�es and the�r populat�on 
present �n the so�l and the C:N rat�o of the compost�ng mater�al. Preparat�on of 
compost solely from the organ�c res�dues �s not well adopted �n Nepal desp�te some 
efforts from agr�cultural extens�on programs. The reasons for not adopt�ng compost 
mak�ng are ma�nly due to h�gh labour requ�rements and crop res�dues or fodder 
res�dues be�ng used as feed and/or bedd�ng mater�als for an�mals. In real sense, 
FYM and compost are be�ng used as subst�tutes �n Nepal. 

Most of the read�ly ava�lable N �n FYM/compost �s �n the form of ammon�a (NH3) 
wh�le that �n poultry manure �s �n ur�c ac�d form (M�sselbrook, 2004). The amount of 
N that w�ll be ava�lable to a crop after manur�ng depends on the t�me and method of 
appl�cat�on. If not properly �ncorporated after appl�cat�on, the major�ty of ava�lable 
N w�ll be lost through NH3 volat�l�sat�on soon after appl�cat�on and by NO3- leach�ng 
throughout the season. The pract�cal measure to reduce the NH3 losses after 
spread�ng �s to �ncorporate the manure �nto the so�l (M�sselbrook, 2004; Jokela, 
2004). The farmers �n Nepal rarely follow such pract�ce. Therefore, �t �s l�kely that a 
s�gn�f�cant loss of NH  occurs after manure appl�cat�on �n the f�eld.
 
The advantages of FYM/compost have been well establ�shed.  Desp�te a major 
source of plant nutr�ents and SOM, there are however, some l�m�tat�ons for an 
�ncreased use of FYM/compost �n Nepal such as, 

(�) H�gh labour requ�rements for compost preparat�on and manures 
transportat�on, 

(��) Lack of adequate forage /fodder for cattle, or compost�ng mater�als,
 
(���) Free-graz�ng system of l�vestock lead�ng to wastage of dung and ur�ne,

(�v) Lack of proper manure preparat�on and ut�l�sat�on pract�ces such as 
not conserv�ng ur�ne, expos�ng manure p�ts and us�ng un-decomposed 
manures, 
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(v) Improper appl�cat�on pract�ces lead�ng to nutr�ents losses such as not 
�ncorporat�ng the manure soon after transport that results �n volat�l�sat�on 
of nutr�ents.

In add�t�on, there can be some env�ronmental concerns such as odour, runoff 
and leach�ng of nutr�ents such as NO3-N.  Although, the env�ronmental effects of 
us�ng manure and composts have never been cons�dered cr�t�cally �n develop�ng 
countr�es such as Nepal, the potent�al env�ronmental concerns as ra�sed �n the 
�ndustr�al�sed countr�es can be as follows: 

(i) Nitrous Oxide (N2O) emission: N�trous ox�de (N2O) �s one of the major 
greenhouse gases (GHG) generated from agr�cultural sources. It has a 
global warm�ng potent�al of 298 t�mes greater than that of carbon d�ox�de 
(CO2) and 25 t�mes than that of methane (CH4) over a 100-year t�me 
hor�zon (IPCC, 2007). It accounts for approx�mately 5% of atmospher�c 
GHG effect globally (Hutch�nson et al., 2007).

(ii) Nitrate (NO3-N) leaching and water quality:  Excess�ve rates and 
�nappropr�ate methods of appl�cat�on or �neff�c�ent use of manures can 
have adverse effects on groundwater through leach�ng of so�l NO3-
N. H�gh NO3- levels �n groundwater can cause algal blooms through 
eutroph�cat�on and are harmful to aquat�c organ�sms.

(iii) Phosphate in surface water: The transport of P �n runoff �s a major 
source of surface water contam�nat�on. Transport of P from the manure 
and �ts l�kel�hood to move �n the env�ronment �s �nfluenced by ra�nfall, so�l 
eros�on, surface runoff, and w�nd, as well as the rate, t�m�ng, form, and 
method of appl�cat�on, along w�th the s�te locat�on on the landscape affect 
(Lemunyon & G�lbert, 1993).

12.2 Legumes in cropping systems
Integrat�on of var�ous food, forage or vegetable legumes e�ther �n the crop rotat�ons 
or as �ntercropp�ng w�th the ex�st�ng crop �s a common trad�t�onal pract�ce �n Nepal. 
The advantages of legume �ncorporat�on �n a cropp�ng system �s well understood 
even �n the subs�stence farm�ng systems �n terms of �mproved so�l fert�l�ty 
(b�olog�cally f�xed N), d�vers�ty �n food values, nutr�t�on, forage and farm �ncome. 
Most of the legume spec�es have a symb�ot�c relat�onsh�p w�th certa�n bacter�a 
and f�x N from the atmosphere. Although Nepalese framers mostly �ncorporate 
legumes �n the cropp�ng systems, but they are not adequately �ntegrated �n all 
geograph�cal locat�ons and cropp�ng systems.

The common cereal + legume �ntercropp�ng system �n the h�lls of Nepal are 
ma�ze + soybean, ma�ze+ beans, ma�ze+cowpeas, wheat + f�eldpeas, and barley 
+ f�eldpeas. Relay plant�ng of lent�l (Lens culinaris) before r�ce harvest �s also 
ga�n�ng popular�ty �n Tera� and r�ver bas�ns. Cereal crops can benef�t from the 
res�dual N from legumes as well as the �n-season N f�xed by the compan�on 
legumes when grown �n the �ntercropp�ng system.  Farmers have real�sed the 
benef�ts of such systems and emp�r�cal ev�dence has also demonstrated that 
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these systems are benef�c�al than the grow�ng these crops �nd�v�dually (Subed�, 
1997; Subed�, 1999).  

The b�olog�cal N2 f�xat�on potent�al of legumes �s well establ�shed.  In an on-farm 
survey of var�ous legume crops grown �n d�fferent agro-ecolog�es of Nepal dur�ng 
1994-1999, Maskey et al. (2001) reported that N der�ved from N2 f�xat�on was 
est�mated to be 62% �n soybean to 87% �n grasspeas.  Est�mates of total N f�xed 
(�nclud�ng roots) were 59 kg/ha (mash bean; Vigna mungo) to as h�gh as 153 kg/ha 
(groundnuts; Arachis hypogaea).  It �s est�mated that the port�on of the N ava�lable 
to the follow�ng crop �s usually about 40 to 60% of the total amount conta�ned �n 
the legume (Sull�van, 2003). Total N f�xed and the�r econom�c values are huge 
espec�ally for the subs�stence farm�ng systems �n Nepal where the use of �norgan�c 
fert�l�sers �s constra�ned.  Moreover, �n the subs�stence farm�ng systems, �nclus�on 
of legumes w�ll play an �mportant role �n d�vers�fy�ng crops and ensur�ng �mproved 
household food secur�ty.

There �s a scope of further �ntegrat�on of d�fferent legume spec�es �n the farm�ng 
system such as us�ng forage legumes �n terrace r�sers and marg�nal lands so 
as to produce nutr�t�on forage/fodder as well as to conserve so�l and �ncrease 
land product�v�ty. Excess�ve use of chem�cal fert�l�sers, lack of crop spec�f�c 
Rh�zob�um �noculums, l�m�ted seed supply of legume spec�es, and farmer’s 
preference for cereals are some of the reasons l�m�t�ng w�der adaptat�on of 
legumes �n Nepal. 

12.3 Green manures
Green manur�ng �s a pract�ce of �ncorporat�ng plants whether grown �n the 
same f�eld or brought from elsewhere wh�le they are green for the purpose of 
manur�ng. L�terally, any plant spec�es can be used as a green manure crop, 
however; spec�es vary cons�derably �n the�r adaptat�on, green manur�ng values 
and nutr�ents compos�t�on (Subed� & Ma, 2009). The des�rable tra�ts for green 
manure crops are: legum�nous spec�es, plants w�th succulent t�ssues, fast 
grow�ng and plant parts not su�table for other uses (e.g. forage/fodder). Green 
manure crops can be used as �n-s�tu green manure (�.e. grown �n the same f�eld 
and �ncorporated in-situ) or green leaf manure (�.e. lopp�ng from plants or trees 
from the same f�eld or from outs�de and then �ncorporat�ng them �nto the so�l). 
Several spec�es of plants, preferably legumes such as Dha�ncha (Sesbania sp.), 
sunhemp (Crotalaria juncea), r�ce bean (Vigna umbellate L.), velvet bean (Mucana 
deeringina), jackbean (Canavalia ensiformis), lablab bean (Dolichos lablab), 
red clover (Trifolium pratense), cowpea (Vigna unguiculata) and several other 
legum�nous spec�es are cons�dered good for green manur�ng, although certa�n 
non-legume spec�es such as Ashuro (Adhatoda vasica), T�tepat� (Artemisia 
vulgaris), and several other �nd�genous plant spec�es have also super�or green 
manur�ng propert�es (Subed�, 1997). Azola (Azola pinnata) as a green manure �s 
be�ng used �n r�ce f�elds but not to the extent �t could have been. All green manures 
have a pos�t�ve effect on so�l b�olog�cal propert�es, plant nutr�t�on and crop y�eld 
parameters (Tejada et al., 2008). In add�t�on, green manures are reported to be 
useful �n weed suppress�on, mo�sture conservat�on, and protect�on of so�l from 
eros�on (F�schler & Wortmann, 1999). 
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Although, green manures have the potent�al of subst�tut�ng most of the N 
requ�rements of succeed�ng crop �n the rotat�on, there are some l�m�tat�ons for 
a w�der scale adopt�on of green manures such as: an in-situ green manure crop 
has to subst�tute a crop �n the �ntens�ve cropp�ng systems such as �n the three-
crops rotat�on, some of the legum�nous spec�es such as Sesban�a have alt�tud�nal 
l�m�tat�on for adopt�on �n the m�d and h�gh h�lls, d�fferent pr�or�ty for use such as 
forage or fresh pod or gra�n product�on (�n case of cowpeas, r�cebean and other 
food legumes), somet�mes the seeds of green manur�ng crops are expens�ve or 
not eas�ly ava�lable and h�gh labour requ�rement for the cut-and-carry system of 
green manur�ng. For an �ntens�ve cropp�ng system w�thout subst�tut�ng a crop �n 
the rotat�on, Subed� (1998) demonstrated that r�ce bean and Sesban�a planted 
as a relayed planted under ma�ze crop and �ncorporated before r�ce transplant�ng 
�n a ma�ze-r�ce-wheat system produced equ�valent r�ce y�eld to chem�cal fert�l�zer 
appl�ed plot w�thout affect�ng compan�on ma�ze y�eld. Green manures have a 
potent�al to subst�tute part of the total nutr�ents requ�rements �n an IPNM system 
but one should not expect green manures as an ent�re source of plant nutr�ents. 

12.4 Cover crops
Cover crops refer to the grow�ng of any plant spec�es for the purpose of cover�ng 
so�l surfaces to protect so�l from eros�on and to trap the nutr�ents that may be lost 
due to leach�ng, w�thout affect�ng the ma�n crop. S�m�lar to green manures, cover 
crops can be annual, b�enn�al, or perenn�al herbaceous plants grown �n a pure 
or m�xed stand dur�ng all or part of the year (Sull�van, 2003). Cover crops can be 
legumes such as ha�ry vetch (Vicia villosa Roth.), alfalfa, cr�mson clover (Trifolium 
incaratum L.); peas (Pisum sativum L.) and others, and non-legume plant spec�es 
such as wheat, oat, rye (Secale cereale) and barley. Cover crop can be grown 
dur�ng the off-season (�.e. when there �s no crop �n the f�eld) or underneath the 
crop. When cover crops are planted to reduce nutr�ent leach�ng follow�ng a ma�n 
crop, they are often termed as ‘catch crops’ (Sull�van, 2003). Gardner and Garrard 
(2003) recommended that ma�ntenance of some form of ground cover �s adv�sable 
�f so�l eros�ons are to be m�n�m�sed �n the h�lls and mounta�ns of Nepal. 

The key benef�ts of cover crops �nclude: reduct�on �n eros�on by anchor�ng so�l and 
lessen�ng the �mpact of ra�ndrops and conserve so�l, trapp�ng of post-harvest NO3-
N �n so�l that �s prone to leach�ng, weeds suppress�on, �mprove water �nf�ltrat�on 
�nto so�l, thereby conserve so�l mo�sture and �ncrease water recharge �n the so�l, 
legum�nous spec�es contr�bute to atmospher�c N f�xat�on thereby reduces the 
amount of fert�l�ser N requ�rement, benef�t to so�l m�crobes and benef�c�al organ�sms 
and add�t�on of valuable SOM and reduce so�l compact�on (B�ttman et al., 2004; 
Snapp et al., 2005; Andrask� & Bundy, 2005; Bot & Ben�tes, 2015). Relay plant�ng 
of d�fferent crops such as soybean, cowpeas (Vigna unguiculata), velvet beans 
and f�nger m�llet (Eleusine coracana) under ma�ze crop are trad�t�onal pract�ces 
�n the h�lls of Nepal, wh�ch also help to conserve so�l and trap N loss. All cover 
crops have the potent�al to prov�de great benef�t to the so�l; however, select�on of 
r�ght types of cover crops su�table for the system �s �mportant. Crops w�th �ntens�ve 
root�ng system that grow fast and produce large amount of res�dues are cons�dered 
to be more useful as cover crops.
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12.5 Mulching
Mulches are mater�als placed on the so�l surface to protect �t aga�nst ra�ndrop 
�mpact and eros�on, and to enhance �ts fert�l�ty (FAO, 1998). Mulch�ng �s a pract�ce 
of cover�ng so�l surface w�th some organ�c (e.g. organ�c res�dues or l�ve mulch) 
or �norgan�c mater�als such as plast�c sheets. Th�s �s a trad�t�onal pract�ce �n the 
subs�stence farm�ng systems of Nepal and farmers have been us�ng mulch �n certa�n 
cash crops such as g�nger, colocasea, sweet potatoes and certa�n vegetables and 
fru�ts. There are three pr�nc�pal mulch�ng systems as, 

(�) In-situ mulch�ng systems: plant res�dues left on the so�l after harvest;

(��) Cut-and-carry mulching systems: dr�ed or green plant res�dues are 
brought from elsewhere and used as mulch; and

(���) Plastic mulch: use of black plast�c as a mulch �s ga�n�ng popular�ty �n 
commerc�al vegetables and fru�ts product�on. Plast�c mulch �ncreases 
so�l temperatures, preserves so�l mo�sture by prevent�ng evaporat�on and 
checks weeds germ�nat�on and growth.

The purpose of us�ng mulch prov�des several benef�ts such as: conserv�ng so�l 
mo�sture, prevent�ng weeds’ growth, protect�ng so�l from eros�on, moderat�ng 
so�l temperature and add�ng OM and nutr�ents �nto the so�l (Subed� & Ma, 2009). 
Mulch�ng can have huge benef�ts for so�l management espec�ally �n the sloppy 
lands such as �n the h�lls and mounta�ns of Nepal (e.g. bar�lands), where loss of 
so�l and plant nutr�ents �s a major challenge. Atreya et al. (2008) reported that 
mulch�ng reduced the annual loss of SOM by 52%, annual total N loss by 46%, 
annual ava�lable P2O5 by 32%, and annual exchangeable K2O by 53% �n a ma�ze-
mustard (Brassica campestris) cropp�ng system �n the h�lls of Nepal. Mulch�ng �s 
part�cularly valuable where a sat�sfactory plant cover cannot be establ�shed rap�dly 
when eros�on r�sk �s greatest (FAO, 1998).  Farmers who convent�onally burn crop 
or organ�c res�dues �nstead of return�ng them to the so�l should use them as mulch. 
Use of mulch becomes more relevant �n vegetables, fru�ts, gardens or hort�culture 
crops than �n cereals grown �n large plots. The major l�m�tat�on of us�ng mulch 
�s the greater labour demand for cut-and-carry systems. Grow�ng su�table plants 
around the farm such as l�ve fences, terrace r�sers and marg�nal land can reduce 
the labor requ�rement. Use of plast�c mulch �s expens�ve but can be benef�c�al for 
the h�gh value crops product�on such as off-season vegetables. 

12.6 Strip cropping 
Str�p cropp�ng �s the pract�ce of grow�ng crops �n str�ps or bands arranged aga�nst 
the slope of land. The str�ps of crops �n slope serve as barr�ers for eros�on by 
reduc�ng run-off and �ncreas�ng �nf�ltrat�on, thereby reduc�ng so�l eros�on �n sloppy 
lands. Acharya et al. (2008) �n a study conducted �n the sloped land system of 
Nepal found that the low-�nput str�p crop technolog�es were effect�ve �n conserv�ng 
so�l and water through the s�eve-barr�er effect and found �t can prov�de much 
potent�al to ma�nta�n the overall susta�nab�l�ty of sloped land use. Farm �ncome 
was also �ncreased as a result of �ncorporat�ng str�ps of g�nger (Zingibre officinale) 
�n the ma�ze based system �n the sloppy terraces.
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12.7 Hedge-rows/Alley cropping 
Hedge-row �ntercropp�ng or alley cropp�ng �s a system of grow�ng ma�nly legum�nous 
crops or n�trogen-f�x�ng plants as hedges between the ma�n crop rows and 
�ncorporat�on of pruned b�omass �nto the so�l. The benef�ts of hedge-row system 
are to: conserve so�l by m�n�m�s�ng so�l eros�on and nutr�ents leakage/runoff, add 
SOM and plant nutr�ents and l�ft nutr�ents from deep so�l to the surface. Th�s system 
�s also known as slop�ng agr�cultural land technology (SALT), or contour hedge-
row �ntercropp�ng system. It has ga�ned some attent�on �n subs�stence farm�ng 
systems of trop�cs, e.g. Afr�ca and Lat�n Amer�ca, espec�ally �n the sloped lands, 
but has not been common �n Nepal. The adopt�on of th�s pract�ce �s low, ma�nly 
because of h�gh labor requ�rements and pr�or�ty of lopped b�omass as a fodder. 
Although �t �s not commonly adopted by farmers, some research �s be�ng under 
taken.  Chapaga�n and Gurung (2010) used hedge-row �n subs�stence farm�ng 
and found that hedge-row system w�th Nap�er (Pennisetum purpureum), sun hemp 
and p�geon pea (Cajanus cajan) on terrace edges and r�sers has been accepted 
pract�ces for so�l conservat�on as well as supply�ng forage. 

12.8 Bio-fertilisers
B�o-fert�l�sers are substances produced through b�olog�cal process that have 
s�gn�f�cant nutr�ent or so�l cond�t�on�ng value, therefore can be used as sole source 
of fert�l�ser (e.g. fresh or processed composts), or substances that conta�ns l�v�ng 
m�croorgan�sms wh�ch, when appl�ed to so�l, seed, or plant surfaces, colon�ses 
the rh�zosphere or the �nter�or of the plant and promotes growth by �ncreas�ng the 
ava�lab�l�ty of nutr�ents to the host plant (SSSA, 2011). B�o-fert�l�sers add nutr�ents 
�n so�l through the natural process of f�x�ng atmospher�c N, solub�l�s�ng P and 
st�mulat�ng plant growth through the synthes�s of growth promot�ng substances. 
In a subs�stence product�on system l�ke �n Nepal, b�o-fert�l�sers can contr�bute 
s�gn�f�cantly towards reduc�ng the use of expens�ve chem�cal fert�l�sers. A deta�led 
descr�pt�on of the use of b�o-fert�l�sers and other alternat�ve sources of plant 
nutr�ents and the�r potent�als �n Nepal �s devoted to a separate chapter.

12.9 Chemical fertilisers
Chem�cal fert�l�sers are the art�f�c�ally manufactured sources of plant nutr�ents. In 
modern day agr�culture, chem�cal fert�l�sers are a major source of plant nutr�ents. 
Agr�cultural product�on �n the absence of fert�l�sers would not have met the grow�ng 
food demand for the alarm�ngly �ncreas�ng populat�on (Subed� & Ma, 2009). S�nce 
the 1960s, add�t�onal nutr�ents appl�ed through fert�l�sers have been respons�ble 
for 55% of the y�eld �ncrease �n develop�ng countr�es (FAO, 1998). In the present 
c�rcumstances, food product�on �n Nepal w�thout chem�cal fert�l�sers would not be 
ach�evable as the trad�t�onal sources of nutr�ents w�ll not be enough to susta�n 
the �ncreased product�on requ�rement. The advantages of chem�cal fert�l�sers 
as compared w�th organ�c manures are that they prov�de h�gh concentrat�on of 
nutr�ents �n a small volume thus reduc�ng the cost of transportat�on and appl�cat�on, 
prov�de spec�f�c nutr�entsand show qu�ck response to crop. 

Chem�cal fert�l�sers have also certa�n d�sadvantages such as: they prov�de only 
certa�n plant nutr�ents and make no contr�but�on towards so�l fert�l�ty �mprovement, 
requ�re cont�nuous use of chem�cal fert�l�sers w�thout cons�der�ng SOM and 
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nutr�ents balance leads to so�l degradat�on, requ�re cash to buy fert�l�sers and often 
lead to excess�ve and unwarranted use of chem�cal fert�l�sers have huge negat�ve 
�mpacts on env�ronment.

Generally, the use of fert�l�sers �n Nepal has �ncreased over the years w�th the 
grow�ng popular�ty of modern agr�culture (Shrestha, 2010). Although some farmers 
�n access�ble areas of Nepal have been us�ng excess�ve amounts of fert�l�sers 
lead�ng fert�l�ser m�suse, the use of fert�l�sers �s very l�m�ted �n major�ty of the areas 
of Nepal. The reasons for a l�m�ted use of fert�l�sers are ma�nly:  unava�lab�l�ty of 
fert�l�sers �n requ�red t�me, lack of cash to purchase by the resource poor farmers, 
ever-chang�ng government pol�cy on subs�d�es and the expens�ve pr�ce of fert�l�sers 
and the�r transport because of poor or no transport fac�l�t�es, unava�lab�l�ty of 
requ�red types of fert�l�sers and lack of techn�cal know-how of the proper use of 
fert�l�sers.

The Agr�culture Perspect�ve Plan (APP) has recogn�sed fert�l�ser as the second 
most �mportant �nput for �ncreased crop product�on and product�v�ty after �rr�gat�on. 
Total fert�l�ser (actual plant nutr�ents) used �n the country �n the APP base year 
(1994-95) was expected to be 101,000 t and the target set to ach�eve �n 2014-15 
was 628,000 t or 130.5 kg nutr�ent/ha/yr. The fert�l�ser consumpt�on status of the 
year 2011-12 shows only 43.31 kg fert�l�ser per ha (not the nutr�ent) wh�ch �s far 
below than the target set by APP-1995.  

Chem�cal fert�l�ser should be one of the key components of IPNM, but us�ng 
fert�l�sers alone cannot be susta�nable. In add�t�on to the nutr�ents suppl�ed by 
other components as descr�bed above, the rema�n�ng port�on of the total nutr�ents 
requ�rement should be complemented through chem�cal fert�l�sers. Our exper�ence 
as well as the exper�mental results have shown that the comb�nat�on of organ�c 
and �norgan�c sources of plant nutr�ents g�ves the best result for crop y�eld and 
susta�nable so�l management. For example, Bhattacharya et al. (2008), �n a long-term 
(30 year) exper�ment under a wheat-soybean rotat�on �n the Ind�an H�malayas have 
demonstrated that a comb�ned use of FYM+NPK (�norgan�c fert�l�sers) treatment 
�ncreased SOC, total N, Olsen P, and exchangeable K by 47%, 31%, 13% and 
73%, respect�vely as compared to NPK appl�ed through �norgan�c fert�l�sers alone.
  
N�trogen �s the most requ�red plant nutr�ent suppl�ed through the chem�cal 
fert�l�sers. Low use eff�c�ency of appl�ed n�trogenous fert�l�sers �s a major concern 
elsewhere. Appl�cat�on of N fert�l�sers w�thout a so�l test can contr�bute to e�ther 
NO3- leach�ng and pollut�ng ground and surface waters, or not supply�ng enough 
nutr�ents for econom�c y�eld (Heckman et al., 1995). Weather events can lead to 
substant�al leach�ng, runoff, or den�tr�f�cat�on of appl�ed N �n so�l. Therefore, proper 
management pract�ces are �mportant to prevent farmers from apply�ng excess 
fert�l�sers and �ncreas�ng the r�sk of leach�ng loss of espec�ally NO3-N. Fert�l�sers 
should be added accord�ng to the crop needs to m�n�m�se ground and surface 
water pollut�on and max�m�se crop product�on.

There are d�fferent ways to m�n�m�se the NO3- leach�ng �n the ground water. 
Res�dual so�l n�trogen (RSN) �s the amount of �norgan�c N that rema�ns �n the so�l 
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at the end of grow�ng season after crops have been harvested. It �s est�mated 
as the d�fference between all N-�nputs (fert�l�ser N, manure-N, b�olog�cal f�xed-
N and atmospher�c N depos�t�on) m�nus output (N removed �n crop harvest, N 
losses through NH3 volat�l�sat�on and den�tr�f�cat�on), assum�ng that m�neral�sat�on 
and �mmob�l�sat�on are generally balanced (Durby et al., 2007). Adjustment of N 
rates to the amounts of RSN present shortly before plant�ng can contr�bute to 
eff�c�ent N-use (Schroder et al., 2000). A h�story of excess�ve N appl�cat�on may 
decrease the response of subsequent crops to fert�l�zer N due to greater release 
from non-ava�lable N forms, most l�kely as a result of �ncreased m�neral�sat�on of 
crop res�dues and recently formed SOM (Stevens et al., 2005).

The IPNM emphas�ses the jud�c�ous amount of fert�l�sers to complement the 
nutr�ents that are �nadequate from other sources of nutr�ents to ach�eve a target 
y�eld, but w�thout d�m�n�sh�ng the so�l qual�ty, espec�ally the SOM. Under the 
IPNM system, no s�ngle rate or a blanket recommendat�on of chem�cal fert�l�sers 
should be made for d�verse product�on systems. Any recommendat�on should take 
�nto cons�derat�on of several factors such as manures and fert�l�sers used �n the 
prev�ous season, crops �n rotat�ons, t�llage pract�ce, crop/var�ety grown, y�eld goal, 
SOM content, econom�c cons�derat�ons (costs of fert�l�ser, labour  and produce, 
etc.), water ava�lab�l�ty (�rr�gated vs. non-�rr�gated),  and nutr�ents supply from other 
sources such as FYM or compost, green manures and others. S�m�larly, a dec�s�on 
on type of fert�l�ser(s) to use depends on the ava�lab�l�ty of fert�l�sers, relat�ve cost of 
fert�l�sers, so�l texture, and so�l pH (Subed� & Ma, 2009). Recommendat�on of other 
nutr�ents such as P, K, S and m�cronutr�ents should be based on the so�l tests, and 
cons�derat�on should be made for the P and K bu�ld up �n so�l and m�cronutr�ents 
tox�c�t�es due to over-appl�cat�on or �mproper appl�cat�on pract�ces. 

12.10  Use of appropriate crop/varieties
Although cho�ce of appropr�ate crop or var�et�es may not d�rectly contr�bute to 
nutr�ents management, however, �t should be cons�dered as one of the components 
of IPNS because cho�ce of crops and the�r var�ety should be matched w�th the 
so�l fert�l�ty cond�t�ons and nutr�ents ava�lab�l�ty. For example, �n a s�tuat�on where 
chem�cal fert�l�sers are not access�ble, locally adopted crop and ex�st�ng var�et�es 
may perform better than newer h�gh y�eld�ng ver�t�es. Promot�on of h�gh value crops 
such as vegetables �n farm�ng system st�mulates farmers to care for the�r land and 
so�l fert�l�ty (SSMP, 2002). It was observed that farmers were mot�vated to �mprove 
the�r so�ls �f they saw benef�ts of cash from the�r land. Chapaga�n and Gurung 
(2010) observed better result of IPNS program when an �mproved var�ety of ma�ze 
was �ncluded �n the IPNS package than a local var�ety. Therefore, comb�n�ng h�gh 
value crops or �mproved crop var�et�es w�th susta�nable so�l management w�ll 
encourage farmers to manage the�r so�l susta�nably.

12.11  Balancing soil reaction 
So�l react�on or so�l pH greatly �nfluences the ava�lab�l�ty of plant nutr�ents �n so�l. 
Therefore, any so�l and nutr�ents management pract�ces should be taken �nto 
cons�derat�on of balanc�ng so�l pH to a des�red level. Cho�ce of crop, manures, 
fert�l�sers, and so�l amendment such as l�m�ng or use of gypsum where requ�red, 
should be cons�dered �n the so�l management package as a whole for the IPNM.   
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13. Conclusion and recommendations
Our exper�ences and �nformat�on gathered from var�ous sources have �nd�cated 
that agr�cultural so�ls �n Nepal are degraded and so�l fert�l�ty �s �n a decl�n�ng trend 
because of h�gh so�l and nutr�ent losses, �nadequate nutr�ent replen�shment and 
�nappropr�ate cropp�ng and so�l management pract�ces. Increased nutr�ent m�n�ng, 
so�l eros�on, reduced organ�c �nput (�nclud�ng recycl�ng of crop b�o-mass) �n so�l, and 
�mbalanced or �nd�scr�m�nate use of fert�l�sers and pest�c�des have been �dent�f�ed 
as the key factors respons�ble for so�l fert�l�ty decl�ne. W�th the current state of 
these challenges, �ncreas�ng or susta�n�ng food product�on w�thout degrad�ng so�l 
and env�ronment seems to be a b�g challenge �n Nepal. Nevertheless, adopt�on 
of IPNM approach as a tool of susta�nable so�l management can help to �mprove 
so�l fert�l�ty and susta�n land product�v�ty w�thout adverse �mpacts on env�ronment. 
The follow�ng approaches need to be adapted w�th h�gh pr�or�ty at the pol�cy and 
growers level for the susta�nable so�l management �n Nepal.
 

(i) Minimise soil erosion: So�l eros�on �s one of the major causes for 
degradat�on of agr�cultural so�ls �n Nepal. Reduct�on of so�l eros�on 
through proper cultural pract�ces and ma�ntenance of some form of 
ground cover �s essent�al. The so�l surface should be d�sturbed as l�ttle 
as poss�ble. For th�s, best management pract�ces to prevent so�l eros�on 
such as use of mulches and cover crops, plant�ng trees and perenn�al 
hedges �n sloppy lands where appropr�ate, abandon�ng cult�vat�on �n 
steep slopes, and str�ctly controll�ng free-graz�ng pract�ces part�cularly 
�n h�ll slopes. Infrastructure developments such as road construct�on 
and urban development projects should cons�der the so�l conservat�on 
pract�ces s�de-by s�de.

(ii) Increase organic matter in soil: Deplet�on of SOM �s a great concern �n 
Nepal. Crop res�dues removed or SOM depleted should be compensated 
w�th the add�t�on of FYM/Compost or other sources of SOM such as 
green manures or cover crops where appl�cable. Ways to �ncrease the 
amount of OM recycl�ng such as crop res�dues for manure, promot�ng 
agro-forestry pract�ces to �ncrease b�omass or fodder ava�lab�l�ty should 
be promoted. 

(iii) Improve manure preparation and utilisation practices: FYM/compost 
are st�ll the major sources of plant nutr�ents and so�l amendments 
�n Nepal. Improper preparat�on, storage and appl�cat�on pract�ces of 
FYM/composts have resulted �n low qual�ty of manures and poor use 
eff�c�enc�es.  Exper�ences have shown that both amount and qual�ty of 
the manure can be �mproved through better pract�ces such as �ncreased 
fodder ava�lab�l�ty w�th plant�ng nutr�t�ous fodder trees and grasses along 
the terrace r�sers, marg�nal lands and pract�c�ng stall-feed�ng system, 
collect�on/conserv�ng and ut�l�sat�on of ur�ne, cover�ng FYM/Compost 
p�ts, and �ncorporat�ng FYM/compost �mmed�ately �nto the so�l.  Although 
�t seems to be a rad�cal propos�t�on, controll�ng the free-graz�ng system of 
l�vestock w�th a stall-feed�ng system would be �nd�spensable �n Nepal for 
the susta�nable management of lands.
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(iv) Integrated plant nutrients management: Where organ�c sources alone 
are not adequate, organ�c and �norgan�c (chem�cal) sources of plant 
nutr�ents should be comb�ned accord�ng to the IPNM approach. S�m�larly, 
adopt agronom�c, crop/var�ety and �rr�gat�on pract�ces that are su�table 
for susta�nable so�l management pract�ces. It �s �mportant to note that all 
of the above stated components such as green manures, mulch, cover 
crops, and hedge-rows may not completely replace FYM or chem�cal 
fert�l�sers but can s�gn�f�cantly help to bu�ld so�l fert�l�ty and reduce or 
complement the amounts of other sources such as chem�cal fert�l�sers.

(v) Link soil fertility management with income generation: Susta�nable 
so�l management pract�ces are well adapted and the�r values are better 
real�sed only where such �ntervent�ons are comb�ned w�th cash generat�ng 
act�v�t�es such as h�gh value crops product�on that mot�vate farmers to 
adopt such technolog�es. It has been shown that promot�on of h�gh value 
crops such as vegetables �n farm�ng system st�mulated farmers to care 
for the�r land and so�l fert�l�ty (SSMP, 2002). It �s certa�n that farmers are 
mot�vated to �mprove the�r so�ls �f they see benef�ts of cash from the�r 
land.

(vi) Capacity building: For the better adaptat�on of the susta�nable so�l 
management pract�ces, there should be a strong tra�n�ng/extens�on and 
awareness programs �n order to encourage a large number of farmers to 
adopt the �mproved pract�ces. S�m�larly, there �s a need of proper extens�on 
tools to enable farmers to qu�ckly understand and take up �mproved so�l 
fert�l�ty management pract�ces.
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3 Utilising Organic Wastes and 
Alternative Sources of Plant 
Nutrients for Sustainable 
Agriculture in Nepal

Surya P. Bhattara� and Durga D. Dhakal

Abstract
Subs�stence or�ented trad�t�onal agr�cultural pract�ces �n Nepal largely follow 
convent�onal approaches for so�l fert�l�ty management. Convent�onal methods for 
so�l fert�l�ty management rely pr�mar�ly on use of compost and farmyard manure 
(FYM) as the ma�n sources of plant nutr�ents. Recently, a sh�ft from subs�stence to 
sem�-commerc�al product�on systems requ�red changes �n so�l fert�l�ty management 
pract�ces, wh�ch �nvolved �nd�scr�m�nate use of �norgan�c fert�l�sers, a decreas�ng 
trend of FYM and compost ava�lab�l�ty, and �ncreas�ng use of poultry manure for crop 
product�on. More recent trends of commerc�al farm�ng �nclude crop �ntens�f�cat�on, 
use of h�gh y�eld�ng var�et�es and spec�al�sed farm�ng e.g. commerc�al vegetable 
and cash crops product�on. These are nutr�ent hungry product�on systems and 
currently dependent solely on �norgan�c fert�l�sers. Excess�ve nutr�ents deplet�on 
by these �ntens�ve product�on systems �mposes severe consequences for so�l 
fert�l�ty management, �nclud�ng �ncreas�ng cost of fert�l�sers, and degradat�on of 
chem�cal, b�olog�cal and phys�cal propert�es of so�l lead�ng to loss of overall so�l 
fert�l�ty and the appearance of severe m�cronutr�ents def�c�enc�es �n a number 
of crops. A far reach�ng and susta�nable approach �ncludes bu�ld�ng �ntegrated 
so�l fert�l�ty management together w�th the use of under-ut�l�sed sources of plant 
nutr�ents such as b�o-fert�l�ser technolog�es and recycl�ng of organ�c res�dues, 
and enhanced compost�ng (such as verm�-compost�ng). Manufactur�ng of 
fert�l�ser products (granules, pellets, br�quettes) from plant, an�mal and human 
wastes, and opt�m�s�ng the use of these products as alternat�ve fert�l�sers are 
needed. The econom�c and env�ronmental benef�ts from these products can be 
harnessed for susta�nable product�on of crops, w�thout jeopard�s�ng so�l fert�l�ty 
and the env�ronment. Ach�ev�ng th�s result should be cons�dered a pr�or�ty goal for 
susta�nable agr�culture. Th�s paper descr�bes the scope of the alternat�ve sources 
of plant nutr�ent management and the�r product�on and scal�ng-up for a w�der 
adaptat�on �n Nepal.
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1. Introduction
Th�s chapter outl�nes the need for alternat�ve sources of plant nutr�ents to fac�l�tate 
long-term susta�nable crop product�on �n Nepal. Th�s chapter �s based on a rev�ew 
of publ�shed l�terature and web-based resources. In add�t�on, the exper�ences of the 
author’s expert�se w�th on-go�ng projects �n th�s f�eld �n Nepal are also �ncorporated 
where appropr�ate. 

1.1 Use of fertiliser in Nepal
The Nepalese economy �s predom�nantly agr�culturally based, w�th more than 
two-th�rds of the populat�on engaged �n th�s sector for the�r l�vel�hoods. Agr�culture 
contr�butes 35% to gross domest�c product (GDP) (MOAD, 2011). The major�ty of 
the farmers are small landholders w�th an average farm s�ze of < 0.5 ha. Nepalese 
agr�culture �s predom�nantly subs�stence or�ented and follows m�xed farm�ng 
systems where crops, l�vestock and agro-forestry are �ntegrated. The share of 
l�vestock �n GDP �s 12%. Trad�t�onally, agr�cultural product�on systems �n Nepal 
were pr�mar�ly based on l�vestock manure as the major source of plant nutr�ents; 
th�s �nterdependency among crops, l�vestock and forest resources �s st�ll prevalent. 
Access to chem�cal fert�l�sers �n the h�ll and mounta�n farm�ng commun�t�es, 
espec�ally to the resource-poor farmers, �s very l�m�ted. Hence, Nepalese farm�ng 
systems are bas�cally forced to be a sem�-organ�c system �n nature. 

Th�s scenar�o, however, �s chang�ng because of �ncreased commerc�al�sat�on of 
farm�ng and crop �ntens�f�cat�on. Some traders f�rst �ntroduced chem�cal fert�l�ser 
�n the form of ammon�um sulphate to Nepal from Ind�a �n the 1950s. The �mport of 
fert�l�sers from Ind�a and �nternat�onal markets was formal�sed w�th the establ�shment 
of the Agr�culture Inputs Corporat�on (AIC) �n 1966. After that, the use of chem�cal 
fert�l�ser started to r�se espec�ally �n the Tera� reg�on where �ts use �s four t�mes 
h�gher than �n the h�lls (IDL Group, 2006). However, publ�c sector �nvolvement �n 
fert�l�ser supply and d�str�but�on could not develop a susta�nable mechan�sm for 
effect�ve supply. Fert�l�ser has been always a pol�t�cal commod�ty ever s�nce the 
establ�shment of AIC. There has always been �nstab�l�ty �n fert�l�ser pol�cy; on and 
off �n subs�d�es, lack of transparency and �rregular�ty �n procurement of fert�l�sers. 
Adequate supply and d�str�but�on of qual�ty fert�l�ser at reasonable pr�ces at the r�ght 
t�me �n all geograph�cal reg�ons has always been a b�g challenge for the government. 
There �s ever grow�ng frustrat�on among the farmers due to unava�lab�l�ty of adequate 
quant�ty of qual�ty fert�l�sers at reasonable pr�ces dur�ng the cropp�ng season.

1.2 Status of fertiliser use in Nepal 
Chem�cal fert�l�ser �s a cr�t�cal �nput for �ncreas�ng crop y�eld. Bes�des supply�ng 
crop nutr�ents, �t also enhances the eff�c�ency of other �nputs such as �rr�gat�on and 
good qual�ty seeds. Tak�ng �nto account �ts �mportance, fert�l�sers use has been 
env�saged as a ma�n dr�ver for rap�d econom�c growth �n the 20 year Agr�culture 
Perspect�ve Plan (APP, 1995). The APP has planned to �ncrease the use of major 
nutr�ents: N�togen (N), Phosphorus (P) and Potass�um (K) as NPK from 31 kg 
nutr�ents/ha �n the base year (1995) to 131 kg /ha by 2015. Recent surveys and 
stud�es show that the current level of fert�l�sers use �n Nepal �s �n the range from 50 
to 60 kg nutr�ents/ha (OPM, 2003; ANZDEC, 2002), wh�ch �s less than 50% of the 
recommended level of fert�l�ser �nput by the APP. 
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Nearly 75% of the agr�cultural land �n Nepal �s �n the h�lls and mounta�ns, wh�ch 
lacks rel�able road networks for transportat�on of chem�cal fert�l�sers. In most 
areas, fert�l�sers are carr�ed e�ther by porters or by draft an�mals such as donkeys 
and yaks, �ncurr�ng s�gn�f�cant cost of transportat�on. The reasons for the h�gher 
consumpt�on of fert�l�ser �n the Tera� are: ease of access, prox�m�ty to Ind�a (for 
access) and lower fert�l�ser pr�ces (ILD Group, 2006). Th�s suggests that the use of 
fert�l�ser �ncreases w�th �mprovement �n access to fert�l�sers and lower cost.

The fert�l�ser opt�on for Nepalese farmers encompasses a number of d�ff�cult�es 
such as poor supply, �nfer�or qual�ty, �ncreas�ng cost and adverse effects on so�l 
fert�l�ty. The major env�ronmental �mpl�cat�ons w�th the use of �norgan�c fert�l�sers �n 
Nepal are now descr�bed.  

1.3 Disadvantages of using inorganic fertilisers
Although chem�cal or �norgan�c fert�l�sers are cons�dered as a v�tal �nput for 
crop product�on, there are several d�sadvantages �n us�ng them. The commonly 
recogn�sed d�sadvantages of chem�cal fert�l�ser use �n Nepal are br�efly descr�bed 
as follows:

1.3.1 Water pollution
N�trate (NO3-) released from n�trogenous fert�l�ser �s prone to leach�ng and run-off, 
wh�ch cause contam�nat�on of surface water and ground waters. Such contam�nat�on 
can cause problems for natural hab�tats and human health.

1.3.2 Heavy metal contamination  
Common agr�cultural grade �norgan�c fert�l�sers such as phosphate usually conta�n 
�mpur�t�es such as fluor�des, cadm�um and uran�um (Mortvedt, 1996). These 
potent�ally harmful �mpur�t�es can be removed; �n h�gh-grade fert�l�ser, however, 
there �s a s�gn�f�cant �ncrease �n cost. 

1.3.3 Fertiliser dependency
Supply of fert�l�ser products �n Nepal has been very errat�c. Because of the 
hygroscop�c nature of many fert�l�sers and need of cash �nvestment for fert�l�sers, 
growers generally prefer to buy fert�l�sers only few days pr�or to appl�cat�on. 
Unava�lab�l�ty of fert�l�sers �n requ�red types and quant�ty comb�ned w�th greater 
dependency for fert�l�ser under such uncerta�nty of supply can be detr�mental for 
farm�ng.    

1.3.4	 Soil	acidification
Cont�nuous use of ac�dulated fert�l�sers such as ammon�um sulphate generally 
contr�butes to accumulat�on of so�l ac�d�ty �n the so�l, wh�ch progress�vely �ncreases 
alum�n�um tox�c�ty and so�l degradat�on that negat�vely affects plant growth. 

1.3.5 Trace mineral depletion
S�nce fert�l�sers supply only one or a few nutr�ents, cont�nuous use of chem�cal 
fert�l�sers alone can lead to deplet�on of other m�cronutr�ents �n the so�l. Recent 
trends of �ncreased m�cronutr�ent def�c�enc�es �n crops are the result of cont�nuous 
and �mbalanced use of chem�cal fert�l�sers and nutr�ent m�n�ng due to �ncreased 
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cropp�ng �ntens�ty w�th h�gh nutr�ent demand�ng crops. For example, �n many parts 
of Nepal, so�l def�c�enc�es of boron, molybdenum, z�nc, copper, manganese and 
�ron have been reported. Boron def�c�ency �n so�l causes large y�eld losses �n 
vegetables and wheat �n Nepal. 

1.3.6 Over-fertilisation
Over-fert�l�sat�on can be detr�mental caus�ng ‘fert�l�ser burn’ result�ng �n dry�ng out 
of the leaves and damage or even death of the plant (Moore, 2001). Fert�l�sers vary 
�n the�r tendency to burn roughly �n accordance w�th the�r salt �ndex. Fert�l�ser burn 
can be severe when so�l mo�sture �s l�m�t�ng after fert�l�ser appl�cat�on.

1.3.7 High energy consumption
Manufactur�ng of chem�cal fert�l�sers requ�res a large amount of energy. Foss�l 
fuels such as petroleum, natural gas and coal, wh�ch are l�m�ted resources, are 
ut�l�sed for manufactur�ng of n�trogenous fert�l�sers. The cost of natural gas can 
be up to 90% of the cost of ammon�a product�on. IFA (2002) reports that the 
product�on of ammon�a consumes about 5% of global natural gas consumpt�on, 
wh�ch �s nearly 2% of world energy product�on. Therefore, �n a country such as 
Nepal, manufactur�ng of chem�cal fert�l�sers requ�res a large amount of energy 
and w�ll be very expens�ve. Th�s �s one of the reasons why fert�l�ser manufactur�ng 
plants are not found �n Nepal.

1.3.8 Contribution to climate change
N�trogenous fert�l�sers �n the so�l-water system can be converted by so�l bacter�a 
�nto n�trous ox�de (N2O), wh�ch �s cons�dered a major greenhouse gas. It has the 
global warm�ng potent�al 310 t�mes that of CO2. 

1.3.9 Impacts on mycorrhizas
H�gh fert�l�ser levels may upset symb�ot�c relat�onsh�ps between plant roots and 
mycorrh�zal fung� (Carroll et al., 2004). Assoc�at�on of mycorrh�zal fung� �n a number 
of crops confers drought tolerance, �mproves phosphorus acqu�s�t�on by the plant 
root and enhances root health.  

1.3.10 Long-term sustainability
Resources used �n the product�on of n�trogenous fert�l�sers are non-renewable; 
hence, fert�l�ser product�on processed �n th�s way �s unsusta�nable for Nepal. 
Potass�um and phosphorus are sourced from m�nes and aga�n such resources 
are l�m�ted. 

In sp�te of numerous l�m�tat�ons of fert�l�sers use as l�sted above, Nepalese 
agr�culture �n general and food secur�ty �n part�cular �s largely dependent on the 
use of fert�l�sers. Appropr�ate alternat�ves need to be developed for susta�n�ng, and 
enhanc�ng so�l product�v�ty, cruc�al for �ncreas�ng the product�v�ty and qual�ty of 
agr�cultural produce �n Nepal. The strateg�c v�s�on to overcome the over-dependency 
on �norgan�c fert�l�ser should be based on two ma�n themes: �mprovement �n the 
fert�l�ser use eff�c�ency and development of alternat�ve fert�l�ser products from 
organ�c resources. Prospects and methods for develop�ng alternat�ve fert�l�ser 
products based on organ�c resources are d�scussed �n the follow�ng sect�on. 
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 2. Alternatives to inorganic fertiliser 
Decl�n�ng so�l fert�l�ty �s cons�dered to be one of the major l�m�tat�ons for �ncreased 
product�v�ty and food secur�ty �n Nepal. Current level of dependency on �norgan�c 
fert�l�sers, decl�n�ng use of organ�c sources of nutr�ents (FYM and compost), 
and l�m�ted and �mbalanced use of other m�neral fert�l�sers �s �nadequate for 
support�ng all of the plant nutr�ent requ�rements of the country. Convent�onal 
sources of plant nutr�ents alone are not adequate �n meet�ng the total nutr�ents 
requ�red for susta�nable crop product�on �n Nepal. Therefore, add�t�onal sources of 
plant nutr�ents, espec�ally those currently under-ut�l�sed, need to be explored for 
susta�nable product�on systems.

There are w�de ranges of alternat�ve sources of plant nutr�ents that can be explored. 
These are based on m�crob�al products (b�o-fert�l�sers), recycl�ng of organ�c wastes 
from plant, an�mal and human sources (e.g. green b�omass, poultry manure b�o-
sol�ds, and wastewater), and a large number of m�neral sources (ore and m�ne 
by-products), wh�ch are currently be�ng used �n l�m�ted scale, but the�r potent�als 
have not been fully ut�l�sed. Although there are certa�n l�m�tat�ons (technolog�es, 
costs, and market) on the�r w�der use �n Nepal, the dr�vers for hol�st�c use of all 
poss�ble fert�l�ser opt�ons are becom�ng more and more favoured opt�ons due to 
�ncreas�ng cost of �norgan�c fert�l�sers, greater env�ronmental regulat�on and the 
need for complete fert�l�sers to  ma�nta�n long term so�l fert�l�ty.   

Based on the current stat�st�cs of Nepal, we present a scenar�o of how the 
alternat�ve fert�l�ser opt�ons can prov�de a susta�nable solut�on for manag�ng so�l 
fert�l�ty �ssues �n Nepal. Let us take poultry manure as an example case study 
for use as an alternat�ve source of nutr�ents. Based on 2012 poultry stat�st�cs �n 
Nepal, there were about 58 m�ll�on bro�lers, 6 m�ll�on layers and 1 m�ll�on parent 
b�rds (Bhattara�, 2011). These b�rds produce about 0.3 m�ll�on tonnes of poultry 
manure �n a year. About 150 g of manure �s produced by each b�rd per day, y�eld�ng 
a total of 1,275 tonnes on a da�ly bas�s (yearly 465,375 tonnes) produc�ng 0.465 
m�ll�on tonnes �n a year of fresh and about 0.3 m�ll�on tons of dry manure. Fresh 
poultry manure conta�ns as h�gh as 9% N. However, �t �s h�ghly volat�le dur�ng the 
compost�ng process. If �t �s assumed that the processed poultry manure conta�ns 
only 4% N, then the total N from poultry manure w�ll be about 12,000 tonnes (0.3 
m�ll�on tonnes x 0.04). 

Currently, Nepal has about 2.4 m�ll�on ha of arable land, of wh�ch only about 26% 
�s �rr�gated (Devkota, 1999). Based on th�s f�gure, the N supply from poultry l�tter 
alone �s suff�c�ent to prov�de about 5.05 kg N/ha of arable land and about 20.5 kg 
N/ha of �rr�gated land. 

Organ�c waste product�on from plant-based products �n Nepal �s est�mated to be 
2.5 m�ll�on tonnes per year (Pokhrel & V�rarahghavan, 2005). W�th the 0.4% N �n 
the organ�c wastes, the total N from th�s source w�ll be equ�valent to N outputs from 
the poultry �ndustry. Another major source for plant nutr�ents can be from b�o-sol�ds 
�n Nepal.
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W�th these f�gures, �t �s safe to est�mate that for each hectare of �rr�gated land, the 
N contr�but�ons from poultry �s about 20.5 kg, from organ�c waste can be about 20.5 
kg, and from b�o-sol�ds about 10 kg. Incorporat�on of effect�ve legumes can add as 
much as 50 kg N/ha, and an add�t�onal 10 kg/ha can be from the b�o-fert�l�sers. Th�s 
calculat�on clearly shows that as much as 111 kg/ha N equ�valent can be added �nto 
the so�l through alternat�ve fert�l�ser sources, �f these opt�ons are well �ntegrated 
�nto the farm�ng systems �n Nepal. Th�s amount br�ngs a substant�al quant�ty of 
ava�lable NPK and so�l carbon that not only supports the nutr�ents demand of the 
current season crop, but also contr�butes s�gn�f�cantly toward bu�ld�ng the base of 
so�l carbon and so�l fert�l�ty that has �mportant bear�ngs on the susta�nab�l�ty of crop 
product�on and so�l health.    

Several other countr�es around the world have made great ach�evements �n 
develop�ng alternat�ve fert�l�ser products, as was the case for Cuba after cuts �n 
Sov�et suppl�es were brought about by the collapse of the Sov�et Bloc �n 1989. Th�s 
�nvolved us�ng var�ous sources of organ�c and �norgan�c mater�als, add�ng-value 
to so�l and process�ng and develop�ng methods for �mprov�ng the eff�c�ency �n the�r 
use �n crop product�on. The potent�al alternat�ve sources of plant nutr�ents su�table 
for Nepal are d�scussed �n the follow�ng sect�ons.

2.1 Bio-fertilisers 
B�o-fert�l�sers are substances produced through b�olog�cal processes w�th s�gn�f�cant 
nutr�ent value that can be used as an effect�ve source of nutr�ents. These conta�n 
l�v�ng m�croorgan�sms wh�ch, when appl�ed to so�l, seed, or plant surfaces, colon�se 
the rh�zosphere or the �nter�or of the plant and promote growth by �ncreas�ng 
the ava�lab�l�ty of nutr�ents to the host plant (SSSA, 2011). Unl�ke manures and 
fert�l�sers, b�o-fert�l�sers add nutr�ents to the system through the natural process 
of atmospher�c f�xat�on of N or by mak�ng nutr�ents ava�lable through the process 
of mob�l�sat�on and solub�l�sat�on for phosphorus (P). Some of these spec�es also 
st�mulate plant growth through the synthes�s of growth-promot�ng substances. 
The m�croorgan�sms �n b�o-fert�l�sers also restore the natural nutr�ent cycle and 
bu�ld so�l organ�c matter (OM), that support healthy plant growth and so�l health, 
wh�ch are fundamental for susta�nable so�l fert�l�ty. Therefore, b�o-fert�l�sers can 
contr�bute s�gn�f�cantly towards reduc�ng the use of chem�cal fert�l�sers and can 
play a s�gn�f�cant role �n Nepal for enr�ch�ng so�l fert�l�ty and fulf�ll�ng plant nutr�ent 
requ�rements �n a susta�nable way. 

2.1.1 Types of bio-fertilisers
There are several types of b�o-fert�l�sers sources �nclud�ng bacter�a, fung� and 
algae. Based on the�r mode of nutr�ent synthes�s or release �n so�l or plant, 
b�o-fert�l�sers can be categor�sed �nto d�fferent groups, wh�ch are summar�sed 
�n Table 1.



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

55

Table 1. Types of b�o-fert�l�sers based on the�r sources and funct�ons. 

Group Type of micro-organisms 
N�trogen f�x�ng Symb�ot�c e.g. Rhizobium sp., Anabaena;

Free-l�v�ng  e.g. Azotobacter, Azospirillum

Phosphorus solub�l�s�ng
Bacillus magaterium var. phosphaticum, Bacillus 
circulans, Pseudomonas striata, Penicillium sp., 
Aspergillus awamore

Phosphorus mob�l�s�ng
Arbuscular mycorrhiza  e.g. Glomus sp., 
Scutellospora sp., Sclertocystis,Gigaspora sp., 
Ectomycorrhiza e.g.  Laccaria sp., Pisolithus sp.

S�l�cate and z�nc solub�l�s�ng 
b�o-fert�l�sers Bacillus sp.

Plant growth promot�ng  
b�o-fert�l�sers Pseudomonas fluorescens

Rhizobium sp., the symb�ot�c N f�x�ng bacter�a, �s the �mportant group among the 
m�cro-organ�sms used as b�o-fert�l�sers. Rh�zob�a f�x atmospher�c N (40 to 250 
kg N/ha/yr) symb�ot�cally �n the roots nodules of host legume plants (Motghare & 
Gauraha, 2013). Rh�zob�a can also be ut�l�sed through the grow�ng of legum�nous 
plants as green manure wh�ch add N through f�xat�on as well as through the 
decompos�t�on of the N-r�ch legume b�omass �n the so�l.

Azolla �s a free-float�ng water fern that can f�x atmospher�c N �n assoc�at�on w�th 
bluegreen algae (BGA) (Anabaena azollae). The BGA belong�ng to a general 
genus, Nostoc, Anabaena, Tolypothrix or Aulos�ra f�x atmospher�c N and are used 
as �noculants for upland and low-land paddy r�ce f�elds. Anabaena �n assoc�at�on 
w�th Azolla contr�butes upto 60 kgN/ha/season and also enr�ches so�ls w�th OM 
(Stewart et al., 2005). Azolla as a b�o-fert�l�ser �s commonly used �n r�ce farm�ng 
systems �n South and South-East As�a. 

Free-l�v�ng N f�x�ng bacter�a such as Azotobacter, Azospirillum and Clostridium sp. 
also f�x N �n the non-legume crops such as r�ce, wheat, barley, m�llet and cotton. 
These are not as common as Rh�zob�a but they have a potent�al of N f�x�ng �n 
the non-legume crops. Azotobacter sp. have been used �n cereals (e.g. wheat 
and barley), cotton, potatoes and vegetables wh�le Azosp�r�llum �noculat�ons are 
recommended ma�nly for use �n sorghum, m�llets, ma�ze, sugarcane and wheat. 
Phosphate-solub�l�s�ng bacter�a (PSB), such as Pantoea agglomerans stra�n P5 or 
Pseudomonas putidastra�n P13 can solub�l�se the �nsoluble phosphate from organ�c 
and �norgan�c phosphate sources (Er�sman et al., 2008). Due to �mmob�l�sat�on of 
phosphate by m�neral �ons such as Fe2+, Fe3+, Al and Ca2+ or organ�c ac�ds, the 
ava�lable phosphate (H2PO4-) �n so�l that �s absorbed by plants, can be as low as 
20% of added P fert�l�ser. 
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2.1.2 Bio-fertiliser as a viable option for Nepal 
B�o-fert�l�sers such as Rhizobium, Azotobacter, Azospirillum and BGA have been �n 
use for a long t�me �n Nepal. Rhizobium inoculant �s used for legumes. B�o-fert�l�ser 
opt�ons are low cost, easy to transport, compat�ble w�th other alternat�ve fert�l�ser 
resources and cont�nuous appl�cat�on �s not requ�red for a number of spec�es.  B�o-
fert�l�sers are eco-fr�endly and cost-effect�ve organ�c agro-�nputs and advantages 
of us�ng them can be as follows:

• B�o-fert�l�ser �s low cost and can be used by small and marg�nal farmers, 
locally.Rh�zob�al b�o-fert�l�ser can f�x as much as 50-150 kg N/ha/year.

• It �s free from pollut�on hazards.

• Some b�o-fert�l�sers, such as BGA can �ncrease r�ce y�elds by 10 to 
45% and leave about 40-50 kg/ha N �n the so�ls for subsequent crops 
(Venkataraman, 1972).  In add�t�on, benef�ts from algal�sat�on �s about 25 
to 30 kg N/ha per cropp�ng season �n r�ce f�elds.

• Cyanobacter�a secrete growth-promot�ng substances such as aux�ns 
(e.g. IAA, IBA, NAA), am�no ac�ds, prote�ns and v�tam�ns. They contr�bute 
to organ�c matter �n so�ls. Cyanobacter�a can grow and mult�ply under a 
w�de range of pH (6.5-8.5). Hence, they can be used as a potent�al tool to 
recla�m sal�ne or alkal�ne so�ls because of the�r amel�orat�ng effect on the 
phys�o-chem�cal propert�es of so�ls.

• Azotobacter and Azosp�r�llum, bes�des supply�ng N to so�l, secrete 
ant�b�ot�cs, wh�ch act as pest�c�des.

• Mycorrh�zas �ncrease the longev�ty of feeder roots and surface area of 
roots by form�ng a mantle and spread�ng mycel�a �nto the so�l and �n turn 
enhance the rate of absorpt�on of macro and m�cronutr�ents and water 
from the so�ls. Seven types of mycorrh�za have been class�f�ed based on 
types of relat�onsh�ps w�th the hosts (Marks, 1991).

• Mycorrh�zas also play a key role for select�ve absorpt�on of �mmob�le (P, 
Zn and Cu) and mob�le (S, Ca, K, Fe, Mn, Cl, and N) elements to the 
plants (T�nker, 1984). Ves�cular Arbuscular mycorrh�zal (VAM) fungus 
reduces the plant response to so�l stresses caused by h�gh salt, drought, 
and tox�c�ty assoc�ated w�th heavy metals, m�ne spo�ls and m�nor element 
(e.g. Mn) def�c�ency.

2.1.3  Limitations with bio-fertilisers in Nepal 
The benef�ts of b�o-fert�l�sers far outwe�gh those of �norgan�c fert�l�ser. However, there 
are certa�n l�m�tat�ons for a w�de scale adopt�on of such technolog�es �n Nepal.  The 
key l�m�tat�ons �nclude: unava�lab�l�ty of appropr�ate �noculums, preservat�on and 
transport of �noculums, poor techn�cal knowledge of farmers, cost of product�on, 
lack of commerc�al operat�ons and slow effects on crops. These �ssues should be 
addressed �n order to ut�l�se the potent�al of b�o-fert�l�sers. 
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2.2 Plant based organic wastes
Add�t�on of organ�c manures to the so�l �mproves b�od�vers�ty (so�l l�fe), long-term 
so�l product�v�ty and contr�butes as a repos�tory for CO2. Organ�c matter �ncreases 
the abundance of so�l organ�sms by prov�d�ng food and nutr�ents for them.

Dr�vers for organ�c fert�l�ser are pos�t�ve. More recently, use of organ�c fert�l�ser �s 
on the r�se as consumers and growers are choos�ng env�ronment-fr�endly products. 
Organ�c fert�l�sers such as compost and worm cast�ngs break down slowly �nto 
complex organ�c structures (humus) wh�ch �mprove the so�l by �ncreas�ng water 
and nutr�ent hold�ng capac�ty. In general, nutr�ent content �n organ�c fert�l�ser �s low 
and much less read�ly ava�lable to plants than w�th �norgan�c fert�l�sers. Hence, all 
organ�c fert�l�sers are class�f�ed as 'slow-releas�ng' fert�l�sers, and therefore, cannot 
cause fert�l�ser burn (Zublena et al., 1991).

Organ�c matter and organ�c fert�l�sersar�se from a w�de range of sources. Modern 
l�festyles produce �ncreas�ng amount of green or organ�c wastes �n many countr�es. 
Khat�wada et al. (2013) reported that nearly 2.5 m�ll�on tonnes of organ�c waste 
(based on the da�ly per cap�ta product�on of 0.5 kg sol�d waste w�th 53% dry matter 
by 26 m�ll�on people) �s produced �n Nepal, wh�ch can be potent�ally used for 
sources for organ�c fert�l�ser product�on. Organ�c wastes are produced more �n rural 
areas �s h�gh as these areas produce a large quant�ty of crop waste. A number of 
opt�ons are ava�lable for convert�ng th�s waste �nto fert�l�ser products. The common 
and affordable methods �nclude compost�ng, verm�-compost�ng, us�ng waste as 
mulch�ng mater�als and product�on of b�ochar from organ�c waste streams. 

2.2.1       Vermi-compost 
Verm�-compost �s the manure produced by decompos�ng organ�c res�dues by 
earthworms.  Earthworms have been commerc�ally ut�l�sed for large scale recycl�ng 
of wastes such as household and farm�ng wastes. Var�ous spec�es of earthworms 
are ut�l�sed for compost�ng wastes that produce verm�-casts and verm�-l�quor as 
fert�l�ser. These products are emerg�ng as potent�al organ�c fert�l�sers �n recent 
years and they are becom�ng cho�ce fert�l�ser for many growers.  However, about 
one kg of earthworm �s requ�red for complete �ngest�on of an equal amount of 
waste per day. Hence, a large-scale verm�-compost�ng fac�l�ty �s requ�red for the 
ut�l�sat�on of large quant�t�es of organ�c waste. 

Organ�c fert�l�sers developed from these var�ous wastes are bulky and expens�ve 
for long d�stance transport. Hence, decentral�sed fac�l�t�es for compost�ng have 
been advocated for as shown �n F�gure 1 below.  



THEME I:
Agr�culture and Susta�nable L�vel�hoods

58

Figure 1: Vem�-compost�ng structures, swag for small-scale compost�ng (left), p�ts for med�um-scale 
and benches for large-scale compost�ng (r�ght). (Photos courtesy of Verm�-crobe Internat�onal)

2.2.2 Vermi-liquor  
Verm�-l�quor �s extracted l�qu�d from verm�-casts. It �s r�ch �n nutr�ents hence can be 
ut�l�sed as l�qu�d fert�l�ser both �n so�l and hydropon�cs. It has already been used as 
top dress�ng fert�l�ser.  

2.2.3 Improved composting
Large-scale anaerob�c d�gesters are ava�lable for the product�on of h�gh qual�ty 
compost from organ�c waste mater�als. Poor qual�ty compost �s a major concern 
for the compost�ng �ndustry and users of compost. Modern d�gester des�gn allows 
control and prec�s�on �n compost�ng hence h�gh qual�ty compost can be ach�eved 
by the use of such fac�l�t�es.

2.3  Poultry litter and animal waste processing 
Organ�c fert�l�sers are also generated from naturally occurr�ng organ�c mater�als 
ar�s�ng from b�rd and an�mal �ndustr�es (e.g. FYM, ch�cken l�tter, an�mal manure, 
worm cast�ngs, compost, seaweed and bone meal) or naturally occurr�ng m�neral 
depos�ts (e.g. saltpeter). Unprocessed poultry l�tter and cattle manure often create 
env�ronmental and d�sposal problems. However, develop�ng fert�l�ser products 
from an�mal wastes, such as manure and bones through controlled process�ng 
�nto granulated fert�l�sers or phosphate-r�ch bone meal has great potent�al.

The poultry �ndustry �n Nepal has seen steady and cont�nuous growth and �s 
consol�dat�ng rap�dly. The average s�ze of farms �s �ncreas�ng and the �ndustry 
�s well d�str�buted �n d�fferent Development Reg�ons �n Nepal. Our prev�ous 
est�mate showed that poultry manure alone amounts to about 0.3 m�ll�on tonnes 
�n Nepal annually. Th�s sum w�ll �ncrease further as the poultry �ndustry expands. 
The l�vestock produce more than th�s amount. FYM �s produced �n quant�ty �n the 
countrys�de; �t �s the ma�n source of trad�t�onal nutr�ent �n Nepal. Recently, there 
has been a cons�derable growth �n poultry farm�ng �n the country. Management of 
th�s product has been a b�g challenge cons�der�ng the grow�ng poultry �ndustry. The 
unprocessed appl�cat�on of poultry manure �s common �n Nepal where nutr�ent loss 
through N leach�ng and volat�l�sat�on �s a major problem. Appropr�ate compost�ng, 
dry�ng and granulat�on of poultry manure not only prevents the manure from 
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nutr�ent loss, but also creates space and t�me and reduced transportat�on cost for 
the farmers �n the h�lls and mounta�ns.

Poultry manure, whether processed or unprocessed, �s st�ll a bulky fert�l�ser. If 
granulat�on fac�l�t�es can be developed �n each reg�on, granules w�ll be ava�lable 
for all reg�ons. Th�s w�ll �mprove the ava�lab�l�ty of manure and reduce the transport 
cost for fert�l�ser d�str�but�on.  Extens�ve f�eld tr�als w�ll be requ�red to evaluate the 
effects of the granulated products on crop performance. Recently, a poultry l�tter 
granulat�on plant has been �nstalled �n Ch�twan, Nepal and the granulated products 
are ava�lable �n the trade name of ‘B�omal’ for use by growers. The schemat�c that 
underp�nned the granulat�on project �s presented �n F�gure 2.

F�gure 2: Cont�nuous feed, rotary drum type poultry manure granulat�on plant  
(Source: Wang et al., 2006) 

2.4 Urban wastes and sludge 
Urban waste and sludge can also be another �mportant source of plant nutr�ents �f 
properly ut�l�sed. Human waste as well as an�mal ur�ne can be converted to h�gh 
value l�qu�d fert�l�ser. The convers�on �s performed by add�ng magnes�um to the 
ur�ne. The use of ur�ne as fert�l�ser has the benef�t that �t conta�ns a large amount of 
P, and takes away the burden from sewage systems and treatment of wastewater 
for recycl�ng.

Processed human excreta and recycled sludge (b�o-sol�ds) are gradually becom�ng 
acceptable as fert�l�sers prov�ded they are processed to meet qual�ty standard and 
are free of pathogens. Industr�al pollutants �n sewage sludge could prevent �ts 
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recycl�ng as a fert�l�ser. Country-spec�f�c env�ronmental regulat�ons proh�b�t use 
of sewage sludge �n organ�c agr�cultural operat�ons due to �ndustr�al pollut�on, 
pharmaceut�cals, hormones, heavy metals, and other factors. In Nepal, populat�on 
concentrat�on �s �n a few major c�t�es and �t �s easy to collect �ncreas�ng amounts of 
sludge �n the c�t�es where �ts d�sposal pose major challenge. Develop�ng fac�l�t�es 
and �nfrastructures for process�ng of sludge to fert�l�ser products can be v�able 
opt�ons when develop�ng alternat�ve fert�l�ser products. Although soc�al and cultural 
barr�ers can l�m�t �ts use, alternat�ve appl�cat�on, such as us�ng sludge �n tree crops 
and cereals and not �n fresh vegetable, can be an opt�on.    

2.5 Other untapped sources of fertiliser 
M�neral products such as m�ned powdered l�mestone, rock phosphate and sod�um 
n�trate are �norgan�c compounds, wh�ch are energet�cally �ntens�ve to harvest and 
are approved for organ�c agr�culture. Other organ�c complexes such as hum�c 
substance have also been used as effect�ve compound hav�ng substant�al nutr�ent 
value and therefore are a form of fert�l�ser. A large number of such products are 
now ava�lable on the market shelf and many of them reach the home garden and 
hobby farm�ng. However, opportun�t�es ex�st for develop�ng such products �n the 
future for appl�cat�on �n large-scale agr�culture.

The amount of nutr�ents recycled through alternat�ve-fert�l�sers can potent�ally 
supplement the demand currently fulf�lled by the �norgan�c fert�l�sers �n Nepal. There 
are d�fferent alternat�ve fert�l�ser processes and the cho�ce of opt�ons depends on 
the type of waste mater�al and level of technology ava�lable. Use of compost has 
been known for �ts pos�t�ve effects on so�l susta�nab�l�ty for a long t�me. However, �ts 
use �n commerc�al agr�culture �s low due to h�gh costs assoc�ated w�th transport and 
appl�cat�on. Latest development on process�ng and granulat�on of manure/compost 
prov�des a new opportun�ty to expand the use of b�o-fert�l�ser �n agr�culture.    

Fert�l�ser products from organ�c sources are presented �n var�ous forms. The 
most typ�cal form �s sol�d stage as granules, pellets, agglomerate, br�quettes and 
powder. The second most common form �s l�qu�d. Advantages of l�qu�d fert�l�ser 
are �ts �mmed�ate effect and w�de coverage. There are also slow-release fert�l�sers 
(e.g. Tablets and Sp�kes from Manutec) wh�ch reduce the problem of ‘burn�ng’ 
the plants due to excess N. Polymer coat�ng of fert�l�ser �ngred�ents g�ves tablets 
and sp�kes a 'true t�me-release' or 'staged nutr�ent release' (SNR) of fert�l�ser 
nutr�ents. Process�ng of waste and value add�ng by granulat�ons products and 
nutr�ent fort�f�cat�ons are h�ghly recommended. These are only examples and do 
not represent a comprehens�ve l�st of b�o-fert�l�ser opt�ons. B�o-char from waste and 
m�xed w�th plant and an�mal organ�c wastes has been seen as a new opportun�ty 
�n many developed countr�es, e.g. �n Austral�a, branded as carbon smart fert�l�ser, 
and th�s may be an opt�on �n the future for Nepal.

3. Conclusion
The trad�t�onal sources of plant nutr�ents, ma�nly FYM and compost are not 
suff�c�ent to meet the grow�ng demand of plant nutr�ents �n Nepal. Therefore, use 
of chem�cal fert�l�ser �s an �ncreas�ng trend and �ts demand �s very h�gh. However, 
there are several �nst�tut�onal, econom�cal and techn�cal l�m�tat�ons w�th the total 
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dependency on chem�cal fert�l�sers. Therefore, �t �s necessary to seek other 
sources of plant nutr�ents for the susta�nable crop product�on and ma�ntenance 
of so�l fert�l�ty �n Nepal. There �s ever grow�ng real�sat�on of econom�c and 
env�ronmental s�gn�f�cance of alternat�ve fert�l�ser products �n Nepalese agr�culture 
among farmers, soc�al workers, extens�on agents, and pol�cy makers.  It �s t�me that 
the pr�vate sectors and the government develop strateg�c plans, des�gn bus�ness 
opportun�t�es and promote alternat�ve fert�l�ser product�on �n the country to reduce 
the dependency on chem�cal fert�l�sers. Establ�shment of �ndustr�es ded�cated for 
the development of alternat�ve fert�l�ser products �s a need of the day. 

There are now read�ly ava�lable opt�ons for process�ng of these waste streams to 
formulate fert�l�ser products so that the qual�ty, nutr�ent value and transportab�l�ty of 
these mater�als can be �mproved for large-scale transport, appl�cat�on and adopt�on 
by farm�ng commun�t�es. Process�ng techn�ques that lead to the products such 
as granules, agglomerates, and br�quettes have been suggested. An �ntegrated 
approach on alternat�ve fert�l�ser research, development and �ndustry support 
along w�th on-farm appl�cat�on tr�als are suggested to make s�gn�f�cant �mpact of 
alternat�ve fert�l�ser technolog�es for susta�nable so�l management �n Nepal. 
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Abstract
H�story has w�tnessed the role of plant breed�ng and crop �mprovement �n 
revolut�on�s�ng world agr�culture. More recently, advances �n b�otechnology and 
molecular genet�cs have enabled transgen�c mod�f�cat�on of crop plants for spec�f�c 
tra�ts such as y�eld potent�al, plant arch�tecture, d�sease res�stance, stress tolerance 
and health benef�ts, mak�ng crop �mprovement more eff�c�ent and real�sable. Wh�le 
the agr�culture sector �n some �ndustr�al�sed countr�es, part�cularly �n the USA and 
Canada, have been us�ng transgen�cally mod�f�ed crops, such as ma�ze, soybean, 
canola and cotton for �ncreas�ng agr�culture product�v�ty, �n Nepal the adopt�on 
of such crops �s st�ll a matter of d�scuss�on and debate. Any d�scuss�on on the 
use of modern plant �mprovement techn�ques, part�cularly transgen�c mod�f�cat�on, 
cannot �gnore the subs�stence nature of Nepal’s agr�culture and the need for �ts 
susta�nab�l�ty. In th�s art�cle, we present the overall status of plant breed�ng and a 
poss�ble role of transgen�c crops �n �ncreas�ng product�v�ty of major crops �n Nepal.  
The ut�l�sat�on of modern crop �mprovement and transgen�c crops are d�scussed �n 
the l�ght of potent�al benef�ts and threats �n the Nepalese context for susta�nable 
food product�on.  Second generat�on b�otechnolog�cal tools have been �ncluded 
�n the d�scuss�on that are expected to be relevant not only for susta�nable food 
product�on, but also for health benef�ts. A poss�ble scenar�o of us�ng transgen�c 
crops �n Nepal has been presented based on ava�lable data and exper�ence for 
herb�c�de tolerant and �nsect res�stant transgen�c crops �n ne�ghbour�ng Ind�a 
and Ch�na. We conclude that convent�onal plant breed�ng a�ded by modern tools 
of b�otechnology w�ll play a v�tal role to enhance the crop y�eld and agr�cultural 
product�v�ty �n Nepal. A transgen�c crop, �n sp�te of �ts rap�d adopt�on �n some 
countr�es, has to be cons�dered caut�ously to safeguard food secur�ty and genet�c 
d�vers�ty. 

1. Introduction
In about 11,000 years h�story of crop domest�cat�on, several d�rect or �nd�rect 
select�ons of crops resulted �nto the current forms of var�ous crops (Jauhar, 2006).
Over the per�od of human c�v�l�sat�on, we used our sk�lls and knowledge of crop 
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product�on to nour�sh ourselves, wh�ch ult�mately helped to develop agr�culture 
�ndustry. Therefore, �t can be argued that agr�culture �s one of the oldest �ndustr�es 
that human be�ng had to develop for the�r surv�val. The art of plant breed�ng started 
w�th crop domest�cat�on and developed along w�th human c�v�l�sat�on (Redd�ng 
1988). However, the sc�ent�f�c bas�s of plant breed�ng  began  w�th the red�scovery 
of laws of genet�cs, wh�ch �s the bas�s of plant breed�ng (Allard 1960; Jauhar 2006). 
S�nce the �ncept�on of Mendel�an genet�cs, �t has been ut�l�sed to �mprove crop 
var�et�es for var�ous tra�ts of �nterest. Breed�ng object�ves have been to �mprove 
crop plants for var�ous aspects of food, feed and f�ber product�on. These aspects 
�nclude plant arch�tecture, d�sease and �nsect res�stance, y�eld potent�al, product 
qual�ty (structural or compos�t�onal qual�ty), plant he�ght, harvest qual�ty and ease of 
mechan�sat�on. W�th the loom�ng threat of global cl�mate change, crop var�ety needs 
for a spec�f�c area �s l�kely to be changed. Those object�ves may �nclude drought 
tolerance, heat tolerance, combat�ng to emerg�ng new pests, or the comb�nat�on of 
all the above factors. S�nce cl�mate change �s �nev�table, plant breed�ng w�ll have to 
address these challeng�ng and confound�ng object�ves sooner than later. 

Convent�onal plant breed�ng for sexually propagated spec�es �nvolves hybr�d�sat�on 
followed by select�on from a segregat�ng populat�on, wh�ch began �n Neol�th�c era 
by hunter-gatherers and �t �s st�ll a powerful method (Allard 1960). Over the t�me, 
d�fferent methods of plant breed�ng have been developed, but the bas�c pr�nc�ple of 
‘select�on from a segregat�ng populat�on’ rema�ns the same. W�den�ng the genet�c 
base of var�at�on and f�nd�ng the eff�c�ent ways of �dent�fy�ng the tra�ts of �nterest are 
v�tal to �ncrease the chances of success �n the breed�ng efforts. D�fferent breed�ng 
methods were employed at d�fferent t�mes to �ncrease the genet�c var�at�on followed 
by select�on. 

Mutat�on breed�ng were used dur�ng the 1920s. Chem�cal mutagenes�s and 
�rrad�at�on methods were developed as mutagens. These mutagens were used 
more extens�vely after 1940. However, �t could not replace trad�t�onal hybr�d�sat�on 
method. Although mutat�on breed�ng produced more than 1,500 var�et�es of a 
number of crops rang�ng from staple crops to ornamentals (Kharkwal et al., 2004), 
the numbers of var�et�es from mutat�on breed�ng were far less than those from the 
convent�onal breed�ng. 

Man�pulat�on of plo�dy level (chromosome eng�neer�ng) �nclud�ng aneuplo�dy 
(var�at�on of a s�ngle chromosome) was thought to be the best approach to solve many 
problems of agr�culture dur�ng the 1940s and 1950s. Dur�ng th�s per�od, cytogenet�cs 
was boom�ng. Many plant breeders developed aneuplo�d l�nes for d�fferent crops 
�nclud�ng wheat (Triticum aestivum L.) and tomato (Solanum lycopersicum L.). 
Th�s was helpful to local�se certa�n genes on a part�cular chromosome. Later �n 
the 1970s, t�ssue culture �nclud�ng callus culture and somaclonal var�at�on, m�cro-
propagat�on, w�de hybr�d�sat�on followed by embryo rescue, another culture, double 
haplo�dy and other aspects of �n v�tro cultures were developed and thought to be 
the �mportant aspect of plant breed�ng (Baenz�ger et al., 2006). Consequently, a 
s�gn�f�cant emphas�s was placed �n these areas. Wh�le �t took a s�gn�f�cant share of 
the research resources and �ndustry �nterest, they could not replace the trad�t�onal 
plant breed�ng method. However, these techn�ques became very useful tools for 
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the convent�onal breed�ng methods and almost became �ntegral parts of breed�ng 
programs. These methods, however, were found to be more useful �n perenn�al 
crops �nclud�ng fru�ts, ornamental and trees where regular hybr�d�sat�on followed 
by select�on �s pract�cally d�ff�cult because of the�r long l�fe cycle.

W�th the development of genet�c transformat�on techn�ques �n 1980s, a number 
of transgen�c crops were developed �n var�ous parts of the world. Although �t has 
been a subject of controversy and debate, �t offers a prom�s�ng technology to 
solve the number of problems wh�ch otherw�se can be h�ghly challeng�ng w�th the 
convent�onal breed�ng methods. S�nce ‘FlvrSavr’ tomato w�th long shelf-l�fe was 
launched �n 1994 as a f�rst transgen�c crop, several crops �nclud�ng Bt (Bacillus 
thuringiensis) cotton (Gossypium hersetum L.) and ma�ze (Zea mays L.) for certa�n 
�nsect res�stance, and Roundup (glyphosate) ready soybean (Glycine Max L.) and 
canola (Brassica napus L.) have been commerc�al�sed (James, 1998). Currently, 
transgen�c cotton, soybean, ma�ze and canola are commerc�ally grown �n North 
Amer�ca and several other countr�es. Several new b�otechnolog�cal advances have 
been made that are be�ng employed �n pr�vate as well as publ�c plant breed�ng 
�nst�tut�ons throughout the world (Lusser et al., 2012). W�th the development of 
molecular markers �n the 1980s, �t has revolut�on�sed the plant breed�ng process. 
Molecular markers are fragments of DNA sequences w�th a s�m�lar segregat�on 
and �nher�tance pattern of a gene, but they do not confer a tra�t l�ke a gene. They 
are closely assoc�ated w�th tra�ts of �nterest. The env�ronment affects most of the 
econom�c tra�ts �n plants and �t �s d�ff�cult to �dent�fy the plants phenotyp�cally for 
g�ven tra�ts. The molecular markers, however, are not affected by the env�ronment 
and prov�de a powerful tool �n select�ng �nd�v�dual plants �n a breed�ng program. In 
recent years, the development of molecular markers of d�fferent types has reshaped 
the plant breed�ng methods. These markers help mapp�ng and f�ne-mapp�ng of 
genes on the genome �n add�t�on to fac�l�tat�ng marker-ass�sted select�on (MAS).  
The MAS can �ncrease the prec�s�on and eff�c�ency of select�on, and reduce the 
breed�ng t�me. 

The object�ve of th�s chapter �s to present the perspect�ve of modern crop 
�mprovement techn�ques �nclud�ng transgen�c crops and the�r potent�al benef�ts 
and threats to susta�nable food product�on �n Nepal. The contr�but�on and 
usefulness of convent�onal as well as transgen�c mod�f�cat�on of crops for 
agr�cultural advancements are d�scussed based on the rev�ew of l�terature as well 
the exper�ence of the authors �n the area of genet�c �mprovement of food crops.  

2. Role of plant breeding in global food security 
Contr�but�on of plant breed�ng to food product�on �n the past should be judged 
based on h�stor�cal facts. It can be d�scussed �n terms of �mprovements �n y�eld and 
qual�ty, d�sease and �nsect-pest res�stance, and seed or fru�t compos�t�on.  Increase 
�n crop y�eld �s the most �mportant aspect for growers. Hence th�s �s used as an 
example �n the d�scuss�on of contr�but�ons to plant breed�ng. The average ma�ze 
y�eld �n the USA was 1,966 kg/ha �n the year 1930 wh�ch more than tr�pled to 7,130 
kg/ha �n the year 2010 (Econom�c Research Serv�ce, 2014). The ma�n reason for 
such ga�ns was due to the explo�tat�on of hybr�d v�gour. The durat�on from 1930 to 
1970 �s regarded as the per�od when the benef�ts of convent�onal breed�ng were 
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real�sed. Dur�ng th�s t�me, hybr�d v�gour was explo�ted �n ma�ze and y�eld �ncrease 
�n other cereals was s�mply by convent�onal breed�ng methods (Khush, 1999). 
Contrary to th�s outcome, the rate of crop �mprovement d�ffered from country to 
country. For example, the rate of y�eld �mprovement of wheat �n Nepal over the last 
50 years was not comparable w�th other develop�ng countr�es (F�gure 1). 

Deployment of dwarf�ng genes �n wheat and r�ce �n the 1960s brought about the 
Green Revolut�on �n certa�n countr�es �n As�a. The development of dwarf wheat, 
wh�ch d�d not �nvolve any b�otechnology or molecular breed�ng, resulted �n a 
s�gn�f�cant �ncrease �n crop product�on, part�cularly �n the Ind�an Sub-cont�nent.  
The overall food product�on �ncreased substant�ally and once ‘food def�c�t’ countr�es 
became ‘food surplus’ countr�es w�th�n a short t�me. Th�s avo�ded the pred�cted 
fam�ne �n South As�a �n the 1970s due to a rap�d �ncrease �n the populat�on, but 
a very slow �ncrease �n food product�on. It led some researchers to conclude that 
product�on as such may not be a problem rather equ�table d�str�but�on may be a 
challenge to allev�ate poverty (Borlaug, 1997).It �s �mportant to note that up to 90% 
of the product�on �s attr�buted to the �mproved var�et�es (Bru�ns, 2009) h�ghl�ght�ng 
the �mportance of genet�c ga�n through plant breed�ng. 

The projected food demand of the world by 2025 and the requ�red y�eld �ncrease 
of major cereals to meet th�s demand �s presented �n Table 1. Th�s shows that 
there w�ll have to be a s�gn�f�cant y�eld �ncrease of staple crops. All the better 
cropland of the world �s now cult�vated and there �s no more farm�ng land ava�lable 
to �ncrease the product�on. Therefore, �ncreased food and feed product�on 
must come pr�mar�ly from the land that �s now under cult�vat�on. There w�ll be 
an �mportant role of plant breed�ng to �ncrease the product�on to keep pace w�th 
any populat�on growth. In a survey conducted over 188 countr�es on major cereal 
crops showed a general trend of y�eld �ncrease was found �n most of the countr�es 
(Hafner, 2003). More spec�f�cally, ma�ze and wheat product�on �ncreased by 62 
and 43 kg/ha/year, respect�vely, but r�ce product�on �ncreased only by 6 kg/ha/year. 
However, a decreas�ng trend �n product�v�ty was observed �n about 10% of the 
countr�es. It has been est�mated that food product�on w�ll have to be �ncreased by 
about 70% by 2050 to meet the food demand of the world (FAO 2009; FAOSTAT 
2005). The y�eld �ncrease �n major crops has reached a plateau; therefore, some 
novel plant breed�ng techn�ques w�ll need to be developed to meet these targets.  
The convent�onal plant breed�ng supplemented by modern b�otechnolog�cal tools 
w�ll have the capac�ty to ach�eve th�s  goal (Jauhar, 2006). 
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Table 1: A projected product�on and requ�red y�eld of major cereal crops to meet 
the food demand of grow�ng populat�on by 2025 (Source: FAOSTAT, 2005). 

Crop Projected product�on �n 2025 
(b�ll�on ton)

Requ�red y�eld �n 2025 
(ton/ha)

Wheat 1,200 4.4
R�ce 1,030 5.3
Ma�ze 1,070 5.8
Barley 350 4.1
Sorghum 180 2.6
All cereals 3,970 4.5

An opt�m�st�c v�ew has been pa�nted by Borlaug (1997).  He procla�med that crop 
y�elds could st�ll be �mproved by 50-100% �n most countr�es of the South As�a, 
east Europe and Lat�n Amer�cas, and by 100-200% �n Afr�can countr�es by ut�l�s�ng 
the ex�st�ng genet�c resources. However, he real�sed that �t would be extremely 
challeng�ng to ach�eve the y�eld ga�ns �n Ch�na, North Amer�ca and Western Europe 
where y�eld ga�ns have already reached a plateau for most of the crops.
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Figure 1: Contr�but�on of plant breed�ng �n �mprov�ng the major crops. (A) Average y�eld of wheat �n 
develop�ng countr�es s�nce 1961 and (B) Average y�eld of r�ce, wheat and ma�ze �n Nepal at the same 

per�od (Source: FAOSTAT, 2012). 

3.  Role of plant breeding in Nepal
The average annual growth rate of cereal product�on �n Nepal �s much lower than 
the populat�on growth rate, �nd�cat�ng a real problem �n meet�ng food needs of the 
country. At the current growth rate, Nepal w�ll face cons�stent food def�c�ts at the 
nat�onal level even when grow�ng cond�t�ons are favourable.
 
As real�sed by the Green Revolut�on �n the 1970s, agr�cultural research us�ng 
ma�nly plant breed�ng can play a s�gn�f�cant role �n �ncreas�ng food product�on, thus 
lower�ng food pr�ces for food-�nsecure households and �ncreas�ng farm �ncomes 
for the rural poor. Improvement to �ncrease the crop product�on can be real�sed by 
adopt�on of �mproved var�et�es, ut�l�sat�on of h�gh levels of �nputs such as �norgan�c 
fert�l�sers, t�mely control of �nsect-pests, plant d�sease control, �mprovement �n 
�rr�gat�on fac�l�t�es, and the �mplementat�on of support�ve government pol�c�es.  

In Nepal, systemat�c plant breed�ng began dur�ng the 1960s at the publ�c level. The 
Nepal Agr�cultural Research Counc�l (NARC), a government agency respons�ble 
for crop �mprovement �s ma�nly work�ng w�th open poll�nated and �nbred var�et�es, 
�t �s st�ll heav�ly rel�ant on the Consultat�ve Group on Internat�onal Agr�cultural 
Research (CGIAR) centres and other nat�onal crop research programs for breed�ng 
germplasm. Although NARC has produced more than 200 var�et�es of cereals �n 
th�s per�od, more current var�et�es are not adopted by farmers.  So far, NARC has 
released over 140 var�et�es of r�ce, ma�ze and wheat of wh�ch, only 60% of the 
funct�onal var�et�es are �n demand for r�ce, and only one th�rd �n case of ma�ze and 
wheat. For example, over 85% of the foundat�on seed demand for r�ce was for the 
var�et�es released before 1995. Th�s was 75% for ma�ze and around 36% for wheat 
(Josh� et al., 2012; W�tcombe et al., 2013).
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 Although hybr�d ma�ze product�on started many decades ago �n the US, �t was 
only recently approved by the Nat�onal Seed Board �n Nepal (Josh� et al., 2012).  
Consequently, pr�vate compan�es reg�stered three ma�ze hybr�ds recently.  Although 
the Nat�onal Seed Pol�cy (NSP) of 1999 opened up research on genet�cally 
mod�f�ed organ�sms (GMOs) and transgen�c technolog�es follow�ng b�osafety rules 
and regulat�ons, no GMOs have been tested or released for cereal var�et�es �n 
Nepal (Acharya, pers com.). Plant Var�ety and Farmers R�ghts Protect�on B�ll w�th 
the prov�s�on of Plant Breeders’ R�ghts that �s compat�ble w�th �nternat�onal norms 
has been recently formulated, but �t �s yet to be approved by the government. 

There �s a w�de gap between the potent�al y�eld at the research level and y�eld 
obta�ned at the farmer level. Accord�ng to the NARC, the average y�eld reported 
for some of the �mproved var�et�es of r�ce, for example, �s as h�gh as 7.9 t/ha and 
most of the �mproved var�et�es y�eld more than 4.0 t/ha, wh�ch �s much h�gher 
than the average y�elds reported �n F�gure1. A s�m�lar s�tuat�on was found for 
both wheat and ma�ze var�et�es. It shows that the cereal product�on �n Nepal 
can be eas�ly doubled by narrow�ng th�s gap by adopt�ng modern var�et�es and 
�mproved cultural pract�ces. Recently, some pr�vate seed compan�es and small 
seed enterpr�ses (SSEs) have been emerg�ng as �mportant producers and 
suppl�ers of seeds of major food crops �n Nepal. One of the recently establ�shed 
seed compan�es also has research components. S�m�larly, pr�vate compan�es 
from the ne�ghbour�ng countr�es have already reg�stered for sell�ng hybr�d ma�ze 
and r�ce var�et�es �n Nepal. Th�s �nd�cates that the env�ronment for compet�t�on 
and creat�on of crop �nnovat�ons w�ll progress further �n the future. However, �t 
rema�ns to be seen how these new var�et�es serve small land-holders �n Nepal 
(Josh� et al., 2012). 

Pr�vate compan�es or nat�onal and �nternat�onal non-government organ�sat�ons 
(NGO/INGO) w�ll play a role �n meet�ng the demands of hybr�d seeds. However, 
currently the pr�vate sectors are �n the�r �nfancy hence the publ�c sector w�ll have 
to take a lead�ng role �n prov�d�ng novel technolog�es for growers unt�l the pr�vate 
sectors become strong. In the present world, technology may not be a problem, 
but �ts ava�lab�l�ty and use �n r�ght t�me by r�ght people w�ll be the major l�m�tat�on.

4. Limitations of conventional and molecular plant 
breeding

Desp�te the s�gn�f�cant contr�but�on of convent�onal plant breed�ng �n agr�culture, 
as d�scussed above, there are l�m�tat�ons �n ach�ev�ng the st�pulated object�ves. 
The major l�m�tat�ons of convent�onal breed�ng �nclude the d�ff�culty of correctly 
�dent�fy�ng the tra�ts of �nterest and the long t�me requ�rement for develop�ng a 
var�ety. Convent�onal breed�ng, based on the phenotyp�c select�on, takes a large 
amount of space and t�me to �dent�fy a genotype w�th the comb�nat�on of des�rable 
tra�ts. W�th the ava�lab�l�ty of technology and compet�t�veness among pr�vate 
compan�es for the better product �n the shortest t�me poss�ble, �t �s essent�al to use 
the ava�lable technology such as genome-based select�on and marker-ass�sted 
select�on. The molecular breed�ng tools w�ll help to shorten the overall var�ety 
development and release t�me.  
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Molecular breed�ng has been used rout�nely �n �ndustr�al�sed countr�es whereas 
�t �s yet to be �ntroduced �n several develop�ng countr�es because of the�r l�m�ted 
technolog�cal capac�ty (Varshney et al., 2005) and a lack of resources. We bel�eve 
that, molecular breed�ng w�ll be an �ntegral part of convent�onal breed�ng eventually 
even �n develop�ng countr�es �nclud�ng Nepal. Molecular breed�ng �s adopted 
ma�nly to �ncrease the eff�c�ency and prec�s�on of crop �mprovement (Chapot�n & 
Wolt, 2007). It has been found to be useful to reduce the breed�ng cycle �f used 
�n comb�nat�on w�th the convent�onal breed�ng. However, there are a number of 
l�m�tat�ons of th�s approach that should be taken �nto cons�derat�on as follows:

i. Cost: One of the major concerns �s cost �nvolved �n the development 
of molecular markers assoc�ated w�th the tra�t of �nterest (Dreher et al., 
2003; Morr�s et al., 2003). It �s expens�ve to develop molecular markers 
that can be effect�vely used �n a breed�ng program. However, technology 
�s chang�ng and less expens�ve techn�ques are l�kely to be ava�lable �n the  
future.

ii. Usefulness across the populations: When molecular markers are 
developed, a l�m�ted number of genotypes or populat�on w�th narrow 
genet�c background are used. Th�s may lead to the s�tuat�on �n wh�ch the 
markers may not be cross transferable across the populat�ons (Foolad & 
Panthee, 2012). Th�s l�m�ts the�r usefulness; however, the development 
of locus-spec�f�c markers may address th�s �ssue �n the future. 

iii. Nature of the traits: Most of the econom�c tra�ts are quant�tat�ve—
controlled by several genes. The development of molecular markers �s 
relat�vely easy for tra�ts controlled by few major genes, but �t �s extremely 
challeng�ng for quant�tat�ve tra�ts.

iv. Changing technology: The molecular marker technology �s rap�dly 
chang�ng as there �s a lot of emphas�s on the research at molecular or 
DNA level �n var�ous parts of the world.  Th�s w�ll requ�re new expert�se, 
equ�pment and software to keep up w�th the advancements to employ the 
technology successfully.

5.  Current state of transgenic crops around the world
S�nce the f�rst f�eld tr�al �n the USA and France that took place �n 1986 w�th transgen�c 
tobacco (Nicotiana tabacum) conta�n�ng a marker gene (James & Kratt�ger, 1996), 
the f�eld tr�als and commerc�al adopt�on of transgen�c crops have cont�nued. The 
People’s Republ�c of Ch�na was the f�rst country to allow commerc�al�sat�on of 
transgen�c plants by �ntroduc�ng a v�rus-res�stant tobacco var�ety �n 1992 (James, 
1998). In 1994, the European Un�on approved a tobacco stra�n eng�neered to be 
res�stant to the herb�c�de bromoxyn�l, mak�ng �t the f�rst genet�cally eng�neered crop 
marketed �n Europe (MacKenz�e, 1994). The f�rst transgen�c crop to be approved 
for product�on and market�ng �n the USA was FlavrSavr tomato �n 1994 (Bruen�ng 
& Lyons, 2000). The genet�c mod�f�cat�on allowed the tomato to delay r�pen�ng after 
p�ck�ng.
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Compared to 1990s, currently as many as 11 genet�cally mod�f�ed (GM) crops 
are under commerc�al cult�vat�on �n 27 d�fferent countr�es (James, 2013). In 2013, 
a record 18 m�ll�on farmers, �n 27 countr�es planted 175 m�ll�on ha of transgen�c 
crops (James, 2013). Transgen�c tra�ts are the fastest adopted crop technolog�es 
�n the h�story of modern agr�culture, a 100-fold �ncrease �n area planted from 1.7 
m�ll�on ha �n 1996. Even though, the l�st of transgen�c crops under development 
�s large, currently only four crops namely, soybean (47%), ma�ze (32%), cotton 
(15%) and canola (5%) contr�bute to more than 99% of total transgen�c crop area 
�n the world. The current transgen�c crop tra�ts �n commerc�al appl�cat�on �nclude 
herb�c�de tolerance, �nsect res�stance, d�sease res�stance, mod�f�ed fatty ac�d 
content, mod�f�ed starch content, reduced n�cot�ne content, �ncreased shelf-l�fe, 
delayed fru�t soften�ng and mod�f�ed flower colour (Table 2).  Desp�te th�s d�vers�ty, 
currently almost ent�re transgen�c crop area �s l�m�ted to herb�c�de tolerance and 
�nsect res�stance tra�ts. Outs�de USA, the Bt cotton tops the l�st. 

Based on data from the European Comm�ss�on, development and commerc�al�sat�on 
(2009), transgen�c crops �s mostly dr�ven by pr�vate �ndustr�es (F�gure 2). Out of 
91 d�fferent transgen�c crops, 85 were developed and marketed by pr�vate �ndustry 
organ�sat�ons e�ther alone or �n partnersh�ps. Monsanto topped the l�st w�th 23 
products alone or w�th a partner.   

Table 2. Commerc�al�sed transgen�c crops w�th the�r transgen�c tra�ts, Center for 
Env�ronmental R�sk Assessment (CERA, 2012)

Crop Phenotypic Trait
Alfalfa (Medicago sativa) Herb�c�de tolerance, mod�f�ed fatty ac�d 

content, fert�l�ty restorat�on
Carnat�on (Dianthus caryophyllus) Increased shelf-l�fe, herb�c�de tolerance, 

mod�f�ed flower color
Ch�cory (Cichorium intypus) Herb�c�de tolerance, fert�l�ty restorat�on
Cotton (Gossypium spp) Res�stance to Lep�dopteran pests, 

herb�c�de tolerance 
Creep�ng Bentgrass (Agrostis 
stolonifera)

Herb�c�de tolerance

Flax (linseed) (Linum 
usitatissimum)

Herb�c�de tolerance

Lent�l (Lens esculenta) Herb�c�de tolerance
Ma�ze (Zea mays) Herb�c�de tolerance, Lep�dopteran and 

Coleopteran �nsect res�stance, enhanced 
lys�ne content, mod�f�ed alpha amylase, 
mannose metabol�sm, hybr�d�sat�on 
system, drought tolerance
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Crop Phenotypic Trait
Melon (Cucumis melo) Delayed r�pen�ng
Papaya (Carica papaya) Res�stance to papaya r�ngspot v�rus 
Plum (Prunus domestica) Res�stance to plum pox v�rus (PPV)
Pol�sh Canola (Brassica rapa) Herb�c�de tolerance
Potato (Solanum tuberosum) Res�stance to Colorado potato beetle, 

potato leaf roll luteov�rus, potato v�rus 
Y, altered starch compos�t�on

R�ce (Oryza sativa) Herb�c�de tolerance, golden r�ce 
(enr�ched w�th v�tam�n A)

Soybean (Glycine max) Herb�c�de tolerance, mod�f�ed seed 
fatty ac�d content, res�stance to 
lep�dopteran pests

Squash (Cucurbita pepo) Res�stance to watermelon mosa�c 
v�rus, zucch�n� yellow mosa�c v�rus, 
cucumber mosa�c v�rus

Sugar Beet (Beta vulgaris) Herb�c�de tolerance
Sunflower (Helianthus annus) Herb�c�de tolerance
Tobacco (Nicotiana tabacum) Herb�c�de tolerance, reduced n�cot�ne
Tomato (Solanum lycopersicum) Increased shelf-l�fe, delayed soften�ng, 

res�stance to lep�dopteran pests
Wheat (Triticum aestivum) Herb�c�de tolerance

Figure 2: Contr�but�on of three d�fferent sectors �n the development of transgen�c crops  
(Source: Stein & Rodŕiguez-Cerezo, 2009)
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The USA cont�nues to be the lead�ng country w�th 69 m�ll�on ha of transgen�c crops 
planted followed by Braz�l (30.3 m�ll�on ha) and Argent�na (23.7 m�ll�on ha) (James, 
2011). In As�a, Ind�a (10.6 m�ll�on ha) and Ch�na (3.9 m�ll�on ha) are the two major 
adopters of transgen�c crops. In Ind�a, Bt cotton �s the only transgen�c crop grown, 
wh�le �n Ch�na, adopt�on of v�rus res�stant papaya and Bt poplar �s �ncreas�ng �n 
add�t�on to Bt cotton (James, 2011). It �s noteworthy that both Ind�a and Ch�na have 
not yet adopted any transgen�c crops.

In sp�te of the adopt�on of transgen�c crops by several countr�es around the world, 
there �s a guarded exc�tement and acceptance of th�s technology by general publ�c 
and governments. The major �ssues of concern are b�osafety and food secur�ty. 
Concerns of b�osafety �nclude �ssues, such as the effects of transgen�c crop 
products on human and an�mal health, b�od�vers�ty and env�ronment. Therefore, 
the transgen�c crops need to go through a r�gorous test�ng process set by a 
country.  The �ndustr�al�sed nat�ons are more concerned w�th b�osafety �ssues than 
food secur�ty and the regulatory processes and requ�rements are more geared 
towards test�ng the effects on health and env�ronment. The regulatory process 
and compl�ances are controlled by leg�slat�on and well establ�shed �n the USA, 
Canada, Austral�a and the European Un�on.  In the USA, for example, government 
agenc�es such as Env�ronmental Protect�on Agency, Food and Drug Adm�n�strat�on 
and Un�ted States Department of Agr�culture are respons�ble for the regulat�on of 
transgen�c crops/products. 

In the less-�ndustr�al�sed countr�es, there �s e�ther a lack of a hol�st�c approach to 
transgen�c crop regulat�on or the approach �s not �mplemented completely. The 
Ph�l�pp�nes was the f�rst ASEAN (Assoc�at�on of South East As�an Nat�ons) country 
to leg�slate the control of transgen�c crop technolog�es, and has adopted the s�m�lar  
leg�slat�on processes used �n the USA (James & Kratt�ger, 1996). Other countr�es, 
such as Braz�l, Ch�le, Ch�na, Costa R�ca, Cuba, Ind�a, Mex�co and Tha�land have 
operat�onal f�eld test�ng regulat�ons. However, the �mplementat�on of the regulat�ons 
and product stewardsh�p may not be up to the task. The rap�d emergence of cotton 
bollworm res�stance to Bt cotton �n Ind�a and Ch�na underscores the need for 
a careful adherence to stewardsh�p gu�del�nes, such as us�ng refuge and crop 
rotat�ons �n order to get the full benef�ts from transgen�c crops (Nemana, 2012; 
Stolte, 2012). These gu�del�nes can be d�ff�cult to follow for small farmers mak�ng �t 
nearly �mposs�ble to enforce them �n less-�ndustr�al�sed countr�es. Th�s w�ll lead to 
problems as seen w�th Bt cotton �n Ch�na and Ind�a. 

Food secur�ty �s an �ssue of concern ma�nly for the less-�ndustr�al�sed nat�ons. In 
these countr�es, there �s a prevalence of small farmers w�th �nadequate resources 
and farm�ng �n general �s at subs�stent level. Any crop fa�lures �n such countr�es 
mean food def�c�ts and pol�t�cal �nstab�l�ty. The food secur�ty concern stems from 
several s�tuat�ons, such as: dependence on a fore�gn company for seeds, loss of 
local crop d�vers�ty and ult�mately unava�lab�l�ty of locally adapted/produced seeds 
when needed, �ncreased r�sk of crop fa�lure due to monoculture, dependence on 
complementary technology such as herb�c�de for herb�c�de tolerant crops and 
�ncreased cost of farm�ng and debt-burden part�cularly for small farmers. 
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The two ne�ghbour�ng countr�es of Nepal have been caut�ous �n grow�ng transgen�c 
crops for food. Although Ch�na gave b�osafety approvals to phytase ma�ze and 
Bt r�ce �n 2009, the commerc�al approval �s not yet granted. Ch�nese sc�ent�sts 
and regulators are more concerned w�th the �ntroduct�on of transgen�c r�ce than 
transgen�c ma�ze. Ch�na �s the largest producer and consumer of r�ce �n the 
world and several observers fear that �ntroduc�ng transgen�c r�ce could endanger 
the food supply and the env�ronment. The consequences would be unth�nkable 
�f large-scale cult�vat�on of GM r�ce were not properly regulated �n Ch�na (Q�u, 
2008). However, some others argue that us�ng GM r�ce �s the only way to meet the 
grow�ng food demand.  If transgen�c r�ce �s �ntroduced �n Ch�na by a fore�gn owned 
company, �t can effect�vely control the product�on of such an �mportant crop. One 
way Ch�na wants to avo�d th�s problem of seed control by fore�gn compan�es �s by 
develop�ng her own transgen�c r�ce. 

Although the Government of Ind�a �s more accept�ng of transgen�c crops, �t �s 
ongo�ng publ�c pressure that �s keep�ng the cult�vat�on of transgen�c food crops off 
the f�elds. Desp�te the publ�c pressure, about 88% of Ind�a’s cotton �s transgen�c 
crop w�th Bttra�t. In 2010, Ind�a �mposed a morator�um on Bt br�njal f�eld tr�als. In 
October 2012, a Sc�ent�f�c Comm�ttee appo�nted by the Supreme Court of Ind�a 
adv�sed a 10-year morator�um on all Bt food crop tr�als (As�an Sc�ent�st, 2012). 
The comm�ttee recommended overhaul�ng all regulatory processes to ensure 
transgen�c crops present no r�sk to human health and the env�ronment. However, 
Ind�a’s top regulatory body —Genet�c Eng�neer�ng Appra�sal Comm�ttee (GEA—
has recently endorsed conf�ned f�eld tr�als by mult�-nat�onal seed compan�es of 
certa�n crops �nclud�ng wheat, r�ce, ma�ze and cotton �nd�cat�ng Ind�a cont�nues to 
argue for a w�der and l�beral adopt�on of transgen�c crops, �nclud�ng food crops. 

6.  Scope of transgenic crop traits in Nepal
Often transgen�c crop tra�ts are class�f�ed as ‘�nput’ or ‘output’ tra�ts. If a tra�t alters 
�nputs needed to produce the crop, �t �s an ‘�nput’ tra�t, such as herb�c�de tolerance, 
�nsect res�stance, d�sease res�stance, drought tolerance and �ncreased nutr�ents 
ut�l�sat�on eff�c�ency. On the other hand, �f a tra�t alters the produce quant�tat�vely 
or qual�tat�vely, �t �s an ‘output’ tra�t, such as prote�n content or qual�ty, fatty ac�d 
content, starch compos�t�on and y�eld. Among the �nput tra�ts, herb�c�de tolerance 
and �nsect res�stance were the f�rst two w�dely adopted transgen�c tra�ts. Herb�c�de 
tolerance and �nsect res�stance were comb�ned �n the same genotype to accompl�sh, 
‘stacked tra�ts’ where�n a farmer can manage both weeds and �nsects us�ng the 
same var�ety (Mart�no-Catt & Sachs, 2008). However, repeated use of a s�ngle 
mode of herb�c�de act�on led to the development of herb�c�de tolerant weeds. 
S�m�lar s�tuat�ons occurred w�th the use of �nsect res�stant crops where �nsects 
developed res�stance to the transgen�c gene products (tox�ns). 

These problems are be�ng managed by comb�n�ng d�fferent modes of act�on �n the 
same var�ety. The herb�c�de tolerant and �nsect res�stant tra�ts are also called the 
f�rst generat�on transgen�c tra�ts. More complex tra�ts such as drought tolerance, 
nutr�ent ut�l�sat�on, nutr�t�onal qual�ty or h�gh y�eld potent�als are called next 
generat�on or second generat�on tra�ts.
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In Nepal, usually farmers’ access to agr�cultural �nputs �s not assured and the level 
of use �s low. Off�c�al stat�st�cs report only 19 kg fert�l�ser/ha/year on cereals �n 
Nepal (Gulat� et al., 2010). In the case of such low �nput agr�culture, ‘�nput’ tra�ts 
such as �nsect res�stance, d�sease res�stance, eff�c�ent nutr�ents ut�l�sat�on, drought 
tolerance, heat tolerance, cold tolerance, hypox�a/anox�a tolerance etc. can prov�de 
a b�g rel�ef to farmers. Herb�c�de tolerance, even though an �nput tra�t, st�ll requ�res 
the use of herb�c�de as an �nput, and therefore, may not be as �mportant as the 
other tra�ts ment�oned earl�er. S�nce a large port�on of the agr�cultural produce 
�s consumed by farmers themselves and malnutr�t�on �s prevalent, output tra�ts 
enhanc�ng nutr�t�onal qual�ty and y�eld w�ll be equally �mportant �n Nepal. Golden 
Rice, that produces β-carotene—a substrate for vitamin A, could be one of such 
transgen�c products to allev�ate n�ght bl�ndness and xerophthalm�a (dryness 
of eyes), common problems assoc�ated w�th V�tam�n A def�c�ency �n develop�ng 
countr�es (Tang et al., 2009). 

Accord�ng to 2008 World Bank est�mates, only about 28% of agr�cultural land �n 
Nepal �s �rr�gated. Unt�mely ra�n, flood and drought cond�t�ons s�gn�f�cantly �mpact 
crop product�on. For example, ma�ze y�eld was reduced by up to 70% (Newar, 2012) 
and r�ce y�eld by 15% (Oryza.com newsed�tor, 2012) due to drought cond�t�ons �n  
2012 compared to the prev�ous year. Therefore, ab�ot�c stress tolerance �n general 
and drought tolerance �n part�cular, would be of b�g benef�t to Nepalese farmers. 
S�m�larly, �nsect and d�sease res�stance would also be benef�c�al by reduc�ng 
pest�c�de use and crop loss. Table 3 l�sts some �mportant crops, area planted, 
transgen�c tra�ts ava�lable and the tra�ts that would be useful �n Nepal. Tomato �s 
the second most �mportant vegetable crop �n Nepal after caul�flower, �f potato �s 
excluded as a vegetable crop (Anonymous, 2011). Every year tonnes of tomato 
crop �s wasted �n trans�t and storage due to �ts short shelf l�fe. Use of delayed 
r�pen�ng and senescence tra�ts �n transgen�c tomato var�et�es can s�gn�f�cantly 
prevent the post-harvest losses of tomato. 
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Table 3. Some �mportant transgen�c crops currently ava�lable around the world 
that may be useful �n Nepal.

Crop Transgenic traits Traits significant to 
Nepal

Cotton  
(Gossypium hirsutum L.)

Herb�c�de tolerance, 
�nsect res�stance (Bt)

Insect res�stance

Ma�ze (Zea mays L.) Mod�f�ed alpha amylase, 
mannose metabol�sm, 
hybr�d�sat�on 
system, Colepteran 
and Lep�dopteran 
res�stance, herb�c�de 
res�stance, drought 
tolerance

Insect res�stance, 
drought tolerance

Papaya (Carica papaya) V�ral d�sease res�stance V�ral d�sease 
res�stance

Plums (Prunus domestica) V�ral d�sease res�stance  
Canola (Brassica napa) Herb�c�de tolerance  
Potato 
(Solanum tuberosum L.)

Coleopteran res�stance, 
v�ral res�stance, 
mod�f�ed starch/
carbohydrate, herb�c�de 
res�stance, late bl�ght 
res�stance

V�ral d�sease 
res�stance, late bl�ght 
res�stance

R�ce (Oryza sativa L.) Ant�-allergy, 
lep�dopteran �nsect 
res�stance, herb�c�de 
res�stance, v�tam�n A 
(Golden R�ce)

Insect res�stance, 
Golden R�ce

Soybean (Glycine max L.) Herb�c�de tolerance, 
mod�f�ed o�l/fatty 
ac�d, Lep�dopteran 
res�stance, 

 None

Tomato (Solanum 
lycopersicum L.)

Delayed r�pen�ng, 
senescence, delayed 
fru�t soften�ng, 
cucumber mosa�c v�rus 
res�stance

Delayed r�pen�ng and 
senescence

Wheat (Triticum aestivum L.) Herb�c�de tolerance  None
(Source: FAOSTAT, 2012)
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7.  Transgenic crop traits 
S�gn�f�cant benef�ts from grow�ng transgen�c crops such as herb�c�de tolerance 
and �nsect res�stance have been reported. For example, the herb�c�de tolerance �n 
any crops �mpl�f�es weed control because weeds can be k�lled us�ng non-select�ve 
herb�c�des. Thus, farmers can get weed-free crops result�ng �n a h�gher crop 
y�eld. 

Globally, transgen�c crop tra�ts �ncreased farm �ncome by $33.8 b�ll�on from 1996 to 
2000  (Brookes & Barfoot, 2008). The use of herb�c�de tolerant soybean contr�buted 
$17.5 b�ll�on w�th about 4% reduct�on �n herb�c�de use. S�m�larly, ma�ze contr�buted 
$13.2 b�ll�on w�th a reduct�on of 136.6 m�ll�on kg of �nsect�c�de act�ve �ngred�ent used 
due to �nsect res�stant ma�ze and cotton (Brookes & Barfoot, 2008) dur�ng th�s f�ve 
year per�od. However, confl�ct�ng reports have been emerged on the pest�c�de use 
trend �n transgen�c crops. A study from Wash�ngton State Un�vers�ty concluded that 
herb�c�de tolerant crop technology led to a 239 m�ll�on kg �ncrease �n herb�c�de use 
�n the USA between 1996 and 2011. However, �nsect res�stant Bt crops resulted 
�n reduced �nsect�c�de appl�cat�ons by 56 m�ll�on kg (Benbrook, 2012).  Due to 
the cont�nuous use of glyphosate �n herb�c�de res�stant crops �n the US, at least 
40 weed spec�es have developed res�stance towards th�s herb�c�de. S�m�larly, 
corn borer has developed res�stance to the Bt tox�n �nd�cat�ng the l�m�tat�ons of 
transgen�c crops �n prevent�ng �nsect damage.

Although the area under transgen�c crops �s �ncreas�ng, �t �s st�ll only a small 
percentage of global farmland (3.4% of all farmed area). There �s �ncreas�ng 
oppos�t�on of transgen�c crops by the publ�c and consequently hes�tat�on by seed 
compan�es to �nvest �n th�s technology, espec�ally �n Europe and Austral�a. Some 
of the recent developments �n transgen�c research act�v�t�es as g�ven below reflect 
the �ncreas�ng trend of publ�c oppos�t�on towards transgen�c crops. 

• The complete w�thdrawal of Bad�sche An�l�n- und Soda-Fabr�k (BASF) 
from the EU market due to fa�lure to capture the market share for the GM 
�ndustr�al starch altered potato ‘Amflora’

• A ban on commerc�al grow�ng of GM crops �n seven EU Member States

• GM crops are only grown �n f�ve out of 27 EU Members Sates �n 2012

• A reduct�on �n area of GM ma�ze grown �n four of the s�x countr�es where 
�t �s grown

• A steep decl�ne �n the number of GM test s�te appl�cat�ons �n Europe from 
over 100 �n 2009 to 41 �n 2012.

In Amer�ca, GM crops res�stant to the weed k�ller glyphosate (Monsanto brand 
name Roundup) rema�n the lead product followed by �nsect-res�stant crops (Bt 
crops). In Austral�a, only Bt cotton and Roundup Ready canola are allowed to grow 
commerc�ally �n certa�n areas. 
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In Ind�a, adopt�on of Bt cotton has �ncreased y�eld by up to 31% and decreased 
number of �nsect�c�de sprays by 39% lead�ng to an 88% �ncrease �n prof�tab�l�ty 
(James, 2011). However, concerns have been ra�sed by many farmers because 
desp�te �ncrease �n crop y�eld the net returns decreased due to �ncrease �n the cost 
of product�on (Nemana, 2012). Add�t�onally, aph�ds replaced cotton bollworms �n Bt 
cotton crops requ�r�ng farmers to spray expens�ve �nsect�c�des. Su�c�des of hundreds 
of debt-r�dden Bt cotton farmers �n Ind�a made news nat�onally and �nternat�onally 
�nd�cat�ng a problem �n the Bt farm�ng system. A news report �n November 2012 
reported a 40% reduct�on �n cotton y�eld �n the state of Maharashtra due to the 
fa�lure of Bt cotton (Pawar, 2012). Th�s was the th�rd year �n a row that Bt cotton 
fa�lure was be�ng reported �n Maharashtra. In 2012, the Ind�an Un�on M�n�stry of 
Agr�culture had �ssued an �nternal adv�sory to the cotton-grow�ng states, wh�ch 
suggested that farmers were �n an econom�c cr�s�s s�nce sh�ft�ng to Bt cotton. "The 
spate of farm-related su�c�des �n the year 2011-12 has been severe among Bt-
cotton growers," �t added (S�ngh Brar, 2012). Maharashtra government banned the 
sale and d�str�but�on of Bt cotton seeds by Maharashtra Hybr�d Seeds Company 
(Mahyco), a partner of US mult�nat�onal Monsanto, �n the State for supply�ng �nfer�or 
qual�ty seeds on August 9, 2012 (Annonymous, 2012). 
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8.  Precautions in using transgenic crops 
There are several benef�ts of grow�ng transgen�c crops �n terms of �ncreased 
product�v�ty and reduced cost of product�on. In Nepal, the major�ty of the farmers 
are small land holders and the�r farm�ng pract�ce �s at subs�stence level. They have 
l�ttle knowledge of these transgen�c crops and extra regulatory process. There 
are certa�n requ�rements for grow�ng transgen�c crops and fa�lure to adhere to 
these pract�ces can result �n consequences as outl�ned �n Table 4. The expected 
scenar�os and the�r pr�mary effects lead�ng to consequences are based on 
examples of barren ma�ze cobs from grow�ng Monsanto seeds �n Nepal, cotton 
boll worm res�stance to Bt cotton �n Ind�a and Ch�na, and herb�c�de tolerance �n US 
and Canada. The most �mportant cons�derat�ons wh�le adopt�ng a transgen�c crop 
�n Nepal are summar�sed below:

• The cost of product�on w�ll �ncrease as farmers buy�ng expens�ve seed w�ll  
feel ‘obl�ged’ to buy other expens�ve �nputs to real�se the benef�ts offered 
by the transgen�c seed. Fa�lure of th�s �nvestment due to drought or any 
other reasons can have d�sastrous consequences, espec�ally for small 
farmers. As most farmers �n Nepal are small landholders, the �mpact w�ll 
be huge extend�ng to the whole commun�ty. 

• The crop var�et�es w�th transgen�c tra�ts may not be adapted to the 
local grow�ng env�ronments, wh�ch are more d�verse and var�able than 
�n �ndustr�al�sed countr�es. Th�s can lead to crop fa�lures as observed �n 
some hybr�d ma�ze tr�als �n Nepal. 

• Due to small acreage, development of transgen�c crops for spec�f�c 
locat�ons may not be prof�table for seed compan�es �n Nepal and such crop 
var�et�es wh�ch are not adapted to local grow�ng cond�t�ons can enter �nto 
Nepal from other countr�es. The adopt�on of ‘smuggled’ transgen�c crops 
can escape regulatory compl�ance, stewardsh�p and proper agronom�c 
pract�ces lead�ng to consequences l�sted �n Table 4.

• Often the government w�ll have to compensate farmers for the crop 
fa�lure result�ng from untested technolog�es. Alternat�vely, new transgen�c 
tra�ts w�ll have to be bred �nto locally adapted cult�vars probably by the 
government agenc�es, thus d�vert�ng the focus away from more press�ng 
problems faced by farmers. A large-scale adopt�on of transgen�c crops 
w�ll result �n loss of on-farm genet�c d�vers�ty forever. Problems that ar�se 
due to not follow�ng the gu�del�nes of the technology and stewardsh�p 
such as plant�ng of refug�a or �solat�on crops can also lead to severe 
consequences.  Th�s w�ll affect food ava�lab�l�ty wh�ch can affect pol�t�cal 
stab�l�ty �n Nepal.

 
Thus, there are many factors that need to be cons�dered for formulat�ng regulat�ons 
for adopt�ng a transgen�c crop technology �n Nepal. The best approach would be 
to make approval dec�s�ons on an �nd�v�dual bas�s. Transgen�c crops have been 
�n the market of several countr�es for more than 15 years and plenty of knowledge 
and exper�ence are ava�lable on both the pos�t�ve and negat�ve s�des of th�s 
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technology. Therefore, Nepal should learn from the lessons of other countr�es �n 
formulat�ng the strategy and regulat�ons, should �t chooses to adopt transgen�c 
seed technology.

9. Conclusion
Plant breed�ng has contr�buted enormously to the food secur�ty of the world and �t 
w�ll cont�nue to play an �mportant role �n the future. Nepal has not been able to fully 
ut�l�se the benef�ts of plant breed�ng as much as �t could have been. For example, 
attempts are be�ng made to commerc�al�se hybr�d ma�ze �n Nepal recently, but th�s 
technology has been �n use for about 80 years already. In the future, all poss�ble 
and ava�lable technolog�es should be cons�dered for use to �ncrease the crop 
product�v�ty. For example, molecular marker technology can be ut�l�sed to �ncrease 
the eff�c�ency of convent�onal plant breed�ng. In Nepal, leg�slat�ons and regulatory 
processes are not yet developed for transgen�c crops. Nor �s there conclus�ve 
ev�dence for the benef�ts of grow�ng such crops for susta�nable crop product�on �n a 
country l�ke Nepal. Add�t�onally, there �s a general lack of educat�on on grow�ng and 
handl�ng transgen�c crops among farmers and consumers �n Nepal. Therefore, a 
hurr�ed dec�s�on to adopt transgen�c crops may not be �n the best �nterest of Nepal. 
As a gu�del�ne, crops that are not staples and do not have a large �nd�genous genet�c 
d�vers�ty can be cons�dered for transgen�c tra�t technology as a f�rst step. As the 
regulators and the farmers ga�n more exper�ence w�th the transgen�c technology, 
crops w�th h�gher r�sk and reward could then be cons�dered.



THEME I:
Agr�culture and Susta�nable L�vel�hoods

84

References

Allard, R. (1960). Principles of plant breeding. New York: W�ley.
Anon. (2011, February 16). Nepal produces vegg�es worth Rs 45 b�ll�on annually.

The Kathmandu Post.
Anon. (2012, August 9). Maharashtra bans Bt cotton seeds. Times of India.
Anon. (2012). Nepal 2012-13 r�ce product�on est�mated to drop 15%; government 

f�xes m�n�mum pr�ces.Oryza.[onl�ne]. Ava�lable at: http://oryza.com/content/
nepal-2012-13-rice-production-estimated-drop-15-government-fixes-
minimum-prices

Anon. (2012, October, 29). Sc�ent�f�c comm�ttee adv�ses halt to �nd�an Bt br�njal 
tr�als. Asian Scientist. [onl�ne]. Ava�lable at: http//:http://www.asianscientist.
com/

Baenz�ger,  P. S.,  Russell, W. K., Graef, G. L., & Campbell,  B.T. (2006). Improv�ng 
l�ves: 50 years of crop breed�ng, genet�cs, and cytology (C-1). Crop Science, 
46, pp. 2230-2244. DOI: 10.2135/cropsc�2005.11.0404gas.

Benbrook, C. (2012). Impacts of genet�cally eng�neered crops on pest�c�de use �n 
the US- The f�rst s�xteen years. Environmental Sciences Europe, 24, pp.24.

Borlaug,  N. E. (1997). Feed�ng a world of 10 b�ll�on people: The m�racle ahead. 
Biotechnology & Biotechnological Equipment 11, pp. 3-13.

Brookes, G., & Barfoot, P. (2008). Global �mpact of b�otech crops: Soc�o-ecoom�c 
and env�ronmental effects, 1996-2006. AgB�oForum, 11, 21-38.

Bruen�ng, G., Lyons, J. (2000). The case of the flavr savr tomato. California 
Agriculture, 54, 6-7. DOI: DOI: 10.3733/ca.v054n04p6.

Bru�ns,  M. (2009). The evolut�on and contr�but�on of plant breed�ng to global 
agr�culture. Presented �n: SECOND WORLD SEED CONFERENCE: 
Responding to the challenges of a changing world: The role of new plant 
varieties and high quality seed in agriculture, Rome: FAO Headquarters. pp. 
18-31.

CERA. (2012). GM crop database, ILSI Research Foundation. Wash�ngton D.C: 
Center for Env�ronmental R�sk Assessment (CERA).

Chapot�n,  S. M. & Wolt, J. D. (2007). Genet�cally mod�f�ed crops for the b�oeconomy: 
Meet�ng publ�c and regulatory expectat�ons. Transgenic Research, 16,pp. 
675-688. DOI: 10.1007/s11248-007-9122-y.

Dreher, K., Kha�rallah, M., R�baut,  J. M., & Morr�s, M. (2003). Money matters: 
Costs of f�eld and laboratory procedures assoc�ated w�th convent�onal and 
marker-ass�sted ma�ze breed�ng at c�mmyt. Molecular Breeding, 11, pp. 221-
234.

FAO. (2009).How to feed the world in 2050. Rome: Food and Agr�culture 
Organ�zat�on of the Un�ted Nat�ons.

FAOSTAT. (2005). FAO Statistical Databases, Rome: Food and Agr�culture 
Organ�zat�on of the Un�ted Nat�ons, Stat�st�cs D�v�s�on.

FAOSTAT (2012).FAO Statistical Databases. Rome: Food and Agriculture 
Organization of the United Nations, Stat�st�cs D�v�s�on.

Fernandez-Cornejo, J,  & Wechsler, S. (2014). Genet�cally eng�neered crops �n 
the Un�ted States. Economic Research Report, No. 162. [onl�ne]. Ava�lable 
at: http://www.ers.usda.gov/media/1282246/err162.pdf. Washington D.C.: 
United States Department of Agriculture. 



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

85

Foolad, M. R. & Panthee D. R. (2012) Marker-ass�sted select�on �n tomato 
breed�ng. Critical Reviews in Plant Sciences, 31, pp. 93-123.

Gulat�, A., Ganesh-Kumar, A., Shreedhar,  G., Pullabholta,  H., Zhang, X., Sa�nju, 
M. M. &, Pant,  B. D. (2010). Ensuring food and nutritional security in Nepal. 
A report prepared for USAID Nepal. New Delh�: Internat�onal Food Pol�cy 
Research Inst�tute. 

Hafner, S. (2003). Trends �n ma�ze, r�ce, and wheat y�elds for 188 nat�ons over 
the past 40 years: A prevalence of l�near growth. Agriculture Ecosystems & 
Environment, 97, pp. 275-283. DOI: 10.1016/s0167-8809(03)00019-7.

James, C. (1998). Global status and d�str�but�on of commerc�al transgen�c crops �n 
1997. Biotechnology and Development Monitor, 35, pp. 9-12.

James, Cl�ve. (2011). Global status of commerc�al�zed B�otech/GM crops: 2011. 
ISAAA Br�ef No. 43: Ith�ca, NY: Internat�onal Serv�ce for the Acqu�s�t�on of 
Agr�-b�otech Appl�cat�ons (ISAAA).

James, C. (2013). Global status of commerc�al�zed b�otech/GM crops.ISAAA Brief 
No.46. Ith�ca, NY: Internat�onal Serv�ce for the Acqu�s�t�on of Agr�-b�otech 
Appl�cat�ons (ISAAA).

James, C. & Kratt�ger, A. F. (1996). Global review of the field testing and 
commercialization of transgenic  plants 1986 to 1995: the first decade of 
crop biotechnology. Ith�ca, NY:  Internat�onal Serv�ce for the Acqu�s�t�on of 
Agr�-b�otech Appl�cat�ons (ISAAA).

Jauhar, P. P. (2006). Modern b�otechnology as an �ntegral supplement to 
convent�onal plant breed�ng: The prospects and challenges. Crop Science, 
46, pp. 1841-1859. DOI: 10.2135/cropsc�2005.07-0223.

Josh�, K., Conroy, C., & W�tcombe, J. (2012). Agriculture, seed, and innovation 
in Nepal: Industry and policy issues for the future.Wash�ngton, D.C.: 
Internat�onal Food Pol�cy Research Inst�tute (IFPRI) and Cereal Systems 
In�t�at�ves �n South As�a (CSISA).

Kharkwal, M. C., Pandey, R. N., & Pawar, S.F. (2004). Mutat�on breed�ng for 
crop �mprovement, In: H. K. Ja�n &  M. C. Kharkwal, Eds.Plant breeding: 
Mendelina to molecular approaches. New Delh�: Narosa Publ�sh�ng House, 
pp. 601.

Khush, G. S. (1999). Green revolut�on: Prepar�ng for the 21st century. Genome, 42, 
pp. 646-655. DOI: 10.1139/gen-42-4-646.

Lusser, M., Par�s�, C., Plan D., & Rodr�guez-Cerezo, E. (2012). Deployment of new 
b�otechnolog�es �n plant breed�ng. Nature Biotechnology, 30, pp. 231-239.

Mackenz�e, D. (1994). Transgen�c tobacco �s European f�rst. New Scientist, 8.
Mart�no-Catt , S. J., & Sachs, E. S. (2008). Ed�tor's cho�ce ser�es: The next 

generat�on of b�otech crops. Plant Physiology, 147, pp. 3-5. DOI: 10.1104/
pp.104.900256.

Morr�s, M., Dreher, K., R�baut,  J. M. & Kha�rallah, M. (2003). Money matters (��) 
Costs of ma�ze �nbred l�ne convers�on schemes at c�mmyt us�ng convent�onal 
and marker-ass�sted select�on. Molecular Breeding, 11, pp. 235-247.

Nemana, V. (2012). In �nd�a, GM crops come at a h�gh pr�ce. New York Times. 
[onl�ne]. Ava�lable at: http://india.blogs.nytimes.com/2012/10/16/in-india-gm-
crops-come-at-a-high-price/?_r=0

Newar, N. (2012). Nepal� farmers blame crop fa�lure on cl�mate change. Inter 
Press Service.



THEME I:
Agr�culture and Susta�nable L�vel�hoods

86

Pawar, Y. (2012). Bt fa�lure to h�t cotton y�eld by 40%: Govt, DNA. [onl�ne]. Ava�lable 
at: http://www.dnaindia.com/mumbai/report-bt-failure-to-hit-cotton-yield-by-
40-govt-1769428.

Q�u, J. (2008). Agr�culture: Is ch�na ready for gm r�ce? Nature, 455, pp. 850-852. 
DOI: 10.1038/455850a.

Redd�ng, R.W. (1988). A general explanat�on of subs�stence change: from hunt�ng 
and gather�ng to food-product�on. Journal of Anthropological Archaeology, 
7, pp. 56-97. DOI: 10.1016/0278-4165(88)90007-4.

S�ngh, B. K. (2012, November 6).Bt cotton: No seed of doubt left. Hindustan 
Times.

Stolte, D. (2012). Trouble on the hor�zon for gm crops?. University of Arizona 
News. [onl�ne]. Ava�lable at: http://uanews.org/story/trouble-horizon-gm-
crops.

Varshney, R. K., Graner, A. & Sorrells, M. E. (2005). Genom�cs-ass�sted breed�ng 
for crop �mprovement. Trends in Plant Science,10,621-630. DOI: 10.1016/
j.tplants.2005.10.004.

W�tcombe,  J. R., Gyawal�, S., Subed�. M., V�rk, D. S., & Josh�, K. D. (2013). Plant 
breed�ng can be made more eff�c�ent by hav�ng fewer better crosses. BMC 
Plant Biology, 13, pp. 22.



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

87

5 Prospects of Developing 
Commercial Production of 
Tree Fruits in Nepal with 
Focus on Citrus Production
Phul P. Subed�, Kerry B. Walsh, Bed. K. Khat�wada and 
Umesh K. Acharya

Abstract
Th�s art�cle outl�nes the steps requ�red to ach�eve commerc�al�sat�on of Nepalese 
tree fru�t product�on, w�th spec�al focus on c�trus product�on. The nat�onal macro-
sett�ngs that underp�n the development of the tree crops �ndustry are explored, and 
ex�st�ng market�ng and product�on pract�ces are documented. A market-or�entated 
system depends on local entrepreneurs that face the end market and reward 
growers that meet relevant market requ�rements, such as t�me of product�on 
and qual�ty standards. Th�s effort requ�res publ�c and pr�vate �nvestment �nto key 
�nfrastructure of cool storage, pack�ng and sort�ng fac�l�t�es, transportat�on and 
electr�c�ty �nfrastructure after prof�table markets are def�ned. A m�xed enterpr�se 
approach of comb�n�ng fru�t product�on w�th agro-tour�sm �s recommended to 
preserve v�llage commun�t�es. Spec�f�c suggest�ons for the mandar�n orange 
�ndustry �nclude broaden�ng the per�od of supply to the domest�c market, supply 
to domest�c supermarkets, and explorat�on of market potent�al (pr�ce/volume 
requ�rements) of near markets such as T�bet and Ind�a, and development of contract 
farm�ng systems. Contract farm�ng systems should support growers w�th techn�cal 
product�on and post-harvest and market�ng expert�se. G�ven an appropr�ate 
market and pr�ce for the fru�t, a pr�ce reward �s created that w�ll dr�ve change to 
�mprove product�on qual�ty and quant�ty. Areas requ�r�ng �mprovement �nclude 
product�on and post-harvest pract�ce, �nclud�ng the use of appropr�ate rootstocks, 
use of var�et�es to extend the product�on w�ndow, m�cro-�rr�gat�on, �mproved �nsect 
pest and d�sease management, record keep�ng of on-farm pract�ces, care �n fru�t 
handl�ng dur�ng harvest and transport to �ncrease shelf l�fe, and use of packag�ng 
and logos to create brand awareness.  

1.  Introduction
Desp�te an enormous potent�al for commerc�al fru�t product�on �n Nepal, th�s 
sector �s not develop�ng well because of d�fferent �nst�tut�onal and techn�cal 
constra�nts. Product�on pract�ces and market�ng systems are not well developed 
so that the farmers are not harness�ng the benef�ts from th�s sector. The object�ve 
of th�s chapter �s to d�scuss ways towards market-or�ented product�on system 
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and commerc�al�sat�on of Nepalese tree fru�t product�on, w�th spec�al focus on 
c�trus product�on. The chapter �s wr�tten based on the exper�ences of the authors 
supported by the relevant publ�shed l�terature �n th�s sector. The key areas 
requ�r�ng �mprovement of th�s sector are d�scussed and �nclude product�on and 
post-harvest pract�ces and l�nk�ng c�trus fru�t product�on w�th domest�c, reg�onal, 
and �nternat�onal markets through value cha�n system.

2. Tree fruit industry in Nepal: Where are we at now?
G�ven the w�de range of cl�mates assoc�ated w�th alt�tude, stretch�ng from sub-
trop�cal �n the southern pla�ns to cool temperate �n the northern h�gh h�lls, a range 
of tree fru�t crops can be grown �n Nepal. The fert�le flat lowland areas �n the south 
(Tera�) support cereal/gra�n crops and vegetable product�on, w�th areas of trop�cal 
tree fru�ts, �nclud�ng mango, banana, guava, papaya, l�tch�, areca nut and coconut.  
Subtrop�cal tree fru�ts such as c�trus and guava are grown �n m�d-h�lls, preferent�ally 
on north fac�ng slopes (F�gure 1). Temperate fru�ts l�ke pome and stone fru�ts are 
grown �n h�gher alt�tude reg�ons. The terraced h�lly terra�n ut�l�ses slopes of 10 to 
30 degrees, �n wh�ch the eros�on rate �s h�gh, thus requ�r�ng m�n�mal d�sturbance 
of the so�l system. Th�s land �s therefore, unsu�table for grow�ng staple crops such 
as cereals, wh�ch are based on �ntens�ve t�llage pract�ces. The steep terra�n �s also 
d�ff�cult to manage because of access d�ff�cult�es and ult�mately an �ncreased cost 
of product�on. The M�n�stry of Agr�culture Development ma�nta�ns a useful onl�ne 
summary of nat�onal fru�t product�on stat�st�cs for Nepal (F�gure 2).

Figure 1:  Fru�t tree cult�vat�on on steep h�ll slopes of Nepal w�th a bench terrac�ng system.
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The past two decades has seen an �ncrease �n fru�t product�on, part�cularly c�trus 
(F�gure 2). Product�v�ty per un�t area has �ncreased only for c�trus. The category 
‘c�trus’ �ncludes mandar�n (Citrus reticulate Blanco.), orange (Citrus sinensis (L.) 
Osb.), l�mes (Citrus aurantifolia L.), lemon (Citrus limon (L.) Burm.f.) and pomelo 
(Citrus maxima (Burm.f.) Merr.). Of these, mandar�n �s recogn�sed as a h�gh value 
cash crop by the nat�onal Agr�culture Perspect�ve Plan (APP) and the newly 
formulated Agr�culture Development Strategy (ADS). However, desp�te hav�ng 
a huge product�on potent�al and be�ng a nat�onal pr�or�ty crop, the product�on 
pract�ces are largely at a subs�stence level w�th only 71 metr�c tonnes of mandar�n 
fru�t exported �n 2009/2010 (CBSN, 2010).

Figure 2. Tree fru�t product�ve area, product�on and product�v�ty per hectare over eleven years.
(Source: MOAD, 2012)
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What path should the mandar�n orange �ndustry take �n Nepal? Th�s quest�on �s 
part of a very large d�scuss�on for the people of Nepal about the v�s�on for the�r 
nat�on. Can an ‘agrarian utopia’ of prosperous v�llages on mounta�n slopes, w�th 
people enjoy�ng the benef�ts of modern technology and serv�ces, be susta�ned 
by �ncome from fru�t tree crops sold to local domest�c markets, supplemented by 
rem�ttance �ncome from abroad. W�ll those return�ng from abroad br�ng �nnovat�on 
and entrepreneursh�p to agr�cultural pract�ces? Another v�s�on m�ght foresee 
mass�ve changes w�th�n a few decades, w�th depopulat�on of rural areas, mass�ve 
urban�sat�on, loss of subs�stence product�on pract�ces and convers�on to farm�ng 
systems that are �nternat�onally compet�t�ve. In pract�ce, real�ty may lay somewhere 
between these v�s�ons.

2.1 Driving change
In th�s chapter we a�m to p�cture the future of the tree fru�t �ndustry �n Nepal, shaped 
by the ‘env�ronment’ of demograph�cs, �nvestment trends, government pol�c�es, 
nat�onal �nfrastructure �ssues such as road and electr�cal networks and research, 
development and extens�on capac�ty to support tree fru�t crop development. Th�s 
challenge �nvolves understand�ng market potent�al, and product�on requ�rements 
needed to produce fru�t for such markets. Th�s �nvolves understand�ng the ‘supply 
cha�n’ and the factors requ�red to produce a ‘value cha�n’. In th�s context, a 
‘supply cha�n’ �s the network of people �nvolved �n gett�ng fru�t to a consumer, from 
nurseryman and agr�cultural product suppl�er to the reta�ler.  If these actors pull 
together, they can create a ‘value cha�n’, �n wh�ch each player adds value to the 
product.  

The consumer �s the major determ�nant of success or fa�lure of a value cha�n. 
The value cha�n �s def�ned as the whole ser�es of act�v�t�es that create and bu�ld 
value at every step. The consumers’ preference determ�nes qual�ty and a value 
cha�n must work to address these qual�ty �ssues. Thus, the focus of any value 
cha�n must be the market. The market requ�rements and �ts w�ll�ngness to pay for 
the product must be determ�ned. Then a product�on system can be developed to 
address th�s market.  Unfortunately, far too often the reverse happens—resources 
are poured �nto support�ng product�on, and then some thought �s g�ven later to 
determ�ne whether a market ex�sts.

2.2 Demographics
Agr�culture rema�ns the ma�nstay act�v�ty for two-th�rds of Nepal’s populat�on of 33 
m�ll�on people (MOAD, 2013), albe�t dom�nated by subs�stence product�on systems.  
W�th an �ncreas�ng populat�on the per cap�ta land ava�lab�l�ty has decreased from 
0.6 ha �n 1954 to 0.1 ha �n 2005 (MoA, 2008). The trend of urban�sat�on �s yet �n 
�ts �nfancy, but �t �s l�kely to gather speed over the next decades. For example, 
Kathmandu currently has a populat�on of about 2-3 m�ll�on, but th�s �s set to 
dramat�cally �ncrease �n the com�ng decades.  

Th�s demograph�c sh�ft w�ll result �n abandonment of agr�cultural areas, offer�ng 
opportun�t�es for land parcel consol�dat�on. Increas�ng urban�sat�on and purchas�ng 
capac�ty of the populat�on also creates a market for fresh fru�t consumpt�on, 
although th�s trend acts at the expense of the rural labour force. Moreover, there 
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�s also a decreas�ng �nterest of the younger generat�ons towards agr�bus�ness.  
Anecdotally, th�s �s reflected �n comments from Nepalese agr�cultural adv�sors who 
deal w�th a steady stream of enqu�r�es from people return�ng from work overseas. 
These returnees are unw�ll�ng to return to the subs�stence l�festyle of the�r rural 
parents, but are set to �nher�t parental land. Thus they are now look�ng for adv�ce 
on d�fferent, lower labour demand�ng hort�cultural opportun�t�es.  

2.3 Investment environment
Recent h�story has w�tnessed over a b�ll�on people move out of poverty �n Ch�na, 
Ind�a and parts of South East As�a, buoyed by the development of a market 
economy. Thus the most effect�ve a�d �s that spent support�ng trade development. 
The l�m�t�ng bus�ness env�ronment factors �n Nepal for tree fru�t crops �nclude:
 

(a)  Lack of s�gn�f�cant pr�vate �nvestment �n agr�culture product�on and related 
bus�ness; 

(b)  Poor exper�ences of farmers �n cooperat�ves; and 
(c)  Inadequate knowledge of market�ng and market cond�t�ons of fresh 

produces.  

The development of value cha�ns around fru�t market�ng �n Nepal �s yet �n �ts �nfancy, 
w�th no players of s�gn�f�cant scale. Such �ssues are symptomat�c of a fragmented 
market�ng cha�n. The Nepalese pr�vate sector has �nvested far more �n the manufactur�ng 
sector than �n agr�culture. Nevertheless, there are a number of enterpr�ses focused on 
process�ng of hort�cultural products, but they are based on the use of raw mater�als 
from abroad (e.g. R�jal Tash� Industr�es Pvt. Ltd, �n brand name Druk). Th�s reluctance 
to �nvest �n hort�cultural product�on reflects the lack of adequate and rel�able supply 
and the r�sks of deal�ng w�th per�shable produce when both phys�cal (e.g. storage and 
road networks) and soc�al ‘�nfrastructure’ are uncerta�n.

2.3.1 Policy and implementation issues
Pol�cy and attendant regulat�ons set the env�ronment for the type of enterpr�se 
growth. Of course, trade l�beral�sat�on opens both opportun�t�es and threats for 
commerc�al�sat�on of the hort�culture sector �n Nepal, enabl�ng both export and 
�mport of produce. For example, DoA (2008) reported an �ncreased export of 
Nepalese agr�cultural commod�t�es to Ind�a follow�ng an eas�ng of Ind�a's Prevent�on 
of Food Adulterat�on Act.

Nepal became a prov�s�onal member of World Trade Organ�zat�on (WTO) �n 2004 and 
w�ll be a full member by 2014. The WTO members are requ�red to work towards free 
trade w�th other members. Nepal, as a develop�ng economy, �s allowed to ma�nta�n 
a level of subs�dy/�mport protect�on on agr�cultural products. However, desp�te 
f�nanc�al support by the As�an Development Bank and World Bank to �ncrease the 
compet�t�veness of the agr�cultural sector, Nepal has become an �mporter of tree fru�t. 
Th�s lack of compet�t�veness �s a funct�on of the underdevelopment of the Nepalese 
value cha�ns. The Nepalese bus�nesses are unable to ma�nta�n or document product 
spec�f�cat�ons, and at an �nst�tut�onal level has low capac�ty to document phytosan�tary 
and qual�ty standards requ�red for the export market.
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Nepal �s currently runn�ng under the Agr�culture Perspect�ve Plan (APP, 1995-2014), 
a 20-year v�s�on. Th�s was an amb�t�ous plan, wh�ch ach�eved some progress �n 
certa�n areas such as shallow tube-well and small �rr�gat�on schemes. However, 
few outcomes were ach�eved �n terms of �ncreas�ng product�on, product�v�ty or 
establ�shment of value cha�ns around tree fru�ts (F�gure 2), although some success 
has been occurred �n the da�ry and poultry sectors. The Nepalese Government 
�s now draft�ng a 20-year pol�cy document for agr�culture, the Agr�culture 
Development Strategy (ADS). Th�s pol�cy has greater focus on creat�ng pol�cy 
env�ronment favourable to pr�vate �nvestment (ADB, 2011; IFAD, 2013). The plan 
a�ms to �ntens�fy product�on of subtrop�cal fru�t �n the m�d-h�lls and temperate fru�t 
�n the h�gh h�lls supported by �nvestment �n road, electr�c�ty and serv�ce del�very 
systems. The plan �ncludes the laudable a�ms of land consol�dat�on and comb�ned 
publ�c-pr�vate �nvestment �n �nfrastructure and log�st�c support. Land consol�dat�on 
�s proposed around management un�ts, bu�ld�ng on co-operat�ves. Infrastructure 
such as cool and cold stores and transport hubs are sought. Protect�on of domest�c 
product�on systems through �ncreased tax on �mports �s be�ng cons�dered.  

These act�ons should foster a pos�t�ve bus�ness env�ronment around tree fru�t crop 
product�on, except for the not�on on �ncreased tax on �mports.  Such act�on, �f 
taken, should be select�ve and phased out over a set t�me per�od, and made w�th�n 
a larger range of act�ons des�gned to establ�sh a part�cular �ndustry.  Prolonged 
support w�ll only delay �ndustry evolut�on to an �nternat�onally compet�t�ve standard, 
and d�sadvantage consumers.

2.3.2 Transport, electricity and storage
Refr�gerated storage and transport, and eff�c�ent markets are key elements to 
modern hort�cultural trade. A clear example �s prov�ded w�th�n Ch�na, where a 
mass�ve �nvestment for the establ�shment of market and transport fac�l�t�es has 
been made to support hort�cultural trade. For example, a second fresh fru�t and 
vegetable market opened near Shangha� �n August 2013 and �s expected to trade 
more than US$ 1 b�ll�on �n �ts f�rst year of operat�on (DoA, 2013).  

Another example �s prov�ded by the Ind�an requ�rement of large fore�gn reta�ler 
entrants to �nvest �nto cool cha�n fac�l�t�es. Fore�gn �nvestment �nto a reta�l ent�ty 
�s capped at 51% ownersh�p, w�th the fore�gn partner requ�red to �nvest US$ 50 M 
upon entry �nto the market �n ‘back-end �nfrastructure’ (Jones, 2013).

A commerc�al�sat�on of agr�culture requ�res eff�c�ent transportat�on. The road d�stance 
between the two major populat�on centres of Kathmandu and Pokhara �s approx�mately 
200 km, but the dr�v�ng t�me �s about 8 hours, a major �mped�ment to trade. However, 
transport l�nkages to and w�th�n, Nepal �s �mprov�ng. Ch�na has completed a ra�l l�nk 
to Lhasa, T�bet, and a h�gh qual�ty b�tumen road to the Nepal border only 180 km 
from Kathmandu. Th�s �nfrastructure greatly �ncreases access to Nepal for Ch�nese 
product (e.g. apples, F�gure 3), but also opens opportun�t�es for export of Nepalese 
product. S�m�larly, road l�nks to Ind�a have stead�ly �mproved. In terms of domest�c 
�nfrastructure, Nepal has developed a network of green agr�cultural roads �n most rural 
areas, w�th the goal of �mprov�ng transport of products to markets.  
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F�gure 3. Ch�nese apple penetrat�ng to reg�onal wholesale markets �n Nepal

The electr�cal gr�d has also been greatly expanded �n Nepal �n recent years; 
however, load shedd�ng occurs on an almost da�ly bas�s. Th�s severely hampers 
the �nstallat�on of cold storage fac�l�t�es. Currently, the cold storage fac�l�t�es are 
pr�mar�ly �n the Tera� areas for the storage of seed potato. Fru�t growers are obl�ged 
to sell the�r products �mmed�ately after harvest, generally �n the over-suppl�ed 
market cond�t�ons. In contrast, the Ch�nese and Ind�an products enjoy rel�able cold 
storage and schedul�ng fac�l�t�es, and hence are l�kely to dom�nate the Nepalese 
wholesale markets. 

There �s some potent�al for pass�ve cool�ng or development of central�sed cold 
stores �n Nepal �f the supply of constant power �s ensured. Publ�c �nvestment �nto 
develop�ng stable base load power supply systems, and pr�vate �nvestment �nto 
reg�onal cold storage fac�l�t�es, should be encouraged.

Establ�shment of a prof�table fru�t �ndustry requ�res a hol�st�c approach. Act�on �n 
one area alone can have devastat�ng consequences. For example, an �mproved 
road and cool store network fac�l�t�es w�ll allow �mproved penetrat�on of �mported 
hort�cultural produce �nto rural areas �f there �s no compet�t�ve local produce. Th�s 
was seen �n 2012 when well-presented apples from northern Ch�na were sold �n 
rural Nepal for Rs.160/kg, compared to Rs. 200/kg for local apples (F�gure 3).   

2.4 What research and extension underpins development?
Ideally, governments �nvest �n research, development and extens�on �n support 
of areas of nat�onal pr�or�ty that have ‘market fa�lures’ that are not mature. Nepal 
government recogn�ses the need to support the development of agr�culture, �n 
part�cular certa�n tree fru�t crops, and ma�nta�ns a number of organ�sat�ons as 
follows: 
 

(�) The Nat�onal Plann�ng Comm�ss�on sets nat�onal pr�or�t�es.

(��) The Nepal Agr�culture Research Counc�l (NARC) �s mandated to undertake 
agr�cultural research for the country. There are spec�f�c commod�ty 
research programs for ma�ze, r�ce, wheat, legumes, c�trus, g�nger and 
cardamom.
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(���) The Department of Agr�culture �s respons�ble for technology transfer. The 
system of extens�on serv�ce �s largely focussed to work w�th subs�stence 
farmers, rather than to commerc�al growers, however, the Project for 
Commerc�al�sat�on and Trade (www.pact.gov.np) and the Commerc�al 
Agr�culture Development Project (www.cadp.gov.np), target commerc�al 
agr�culture. The D�rectorate of Agr�bus�ness Development and Market�ng 
Development (www.agr�b�z.gov.np) �s respons�ble for develop�ng agr�-
culture as a bus�ness through serv�ces and market l�nkages.

(�v) The M�n�stry of Cooperat�ves and Poverty Allev�at�on �s a newly formed 
m�n�stry for the promot�on of cooperat�ves for poverty allev�at�on.

(v) The M�n�stry of Industry, Department of Small Bus�ness and Industry 
(www.mo�.gov.np, www.do�nd.gov.np).

(v�) The Federat�on of Nepalese Chamber of Commerce and Industry 
ma�nta�ns an Agro enterpr�se Centre (www.aec-fncc�.org).

(v��) Tr�bhuvan Un�vers�ty, Inst�tute of Agr�culture and An�mal Sc�ence (www.
�aas.edu.np) and Agr�culture and Forestry Un�vers�ty (www.afu.edu.np) 
prov�de hort�cultural sc�ence tra�n�ng and research, wh�le the Counc�l for 
Techn�cal Educat�on and Vocat�onal Tra�n�ng (CTEVT; www.ctevt.org.np) 
prov�des sk�lls �n hort�cultural pract�ces.

As �n all systems, there �s room for evolut�on and �mprovement. Lack of coord�nat�on 
�n publ�c-sector support systems results �n act�v�t�es that are launched e�ther �n 
�solat�on or overlap/dupl�cate w�th�n and between m�n�str�es. A quarterly shar�ng 
system ex�sts between NARC and DOA to exchange knowledge of current 
f�eld problems and research outputs, but there �s need to further focus act�v�ty 
to address product�on bottleneck �ssues, w�th follow up analys�s of outcomes 
at regular �ntervals. There �s also an observat�on that �nvestment �nto research, 
development and extens�on (RD&E) related to market analys�s and postharvest 
�ssues are �nadequate relat�ve to the �nvestment made �nto product�on �ssues.

Substant�al development a�d �nvestment occurs �n non-government led research 
and development on spec�f�c �ssues, w�th the r�sk that th�s work �s not �nst�tut�onal�sed 
�nto ongo�ng programs.  Add�t�onally, commerc�al growers tend to rely on ‘learn�ng 
by do�ng’ or on techn�cal support prov�ded by the agro-chem�cal reta�lers for 
�mplementat�on of novel technolog�es. An example of a technology that has rece�ved 
scant attent�on �n the formal research system but has seen grower uptake �s the 
use of dr�p �rr�gat�on. These ‘pr�vate’ RD&E systems should be encouraged. Nepal 
boasts a well-establ�shed mob�le phone and rad�o commun�cat�on system, reach�ng 
most of the people. There �s an adage that data �s not �nformat�on, �nformat�on �s 
not knowledge, and knowledge �s not w�sdom. W�sdom and knowledge requ�re 
�ndustry experts and �nvestment �n human capac�ty. However, the extens�on system, 
be that publ�c or corporate, could �mmed�ately make better use of the explos�on 
�n commun�cat�on capac�ty to transfer �nformat�on, and perhaps some knowledge 
to serv�ce prov�ders and farmers. Informat�on on product�on technolog�es, pests 
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and d�seases forecast�ng and d�agnost�cs serv�ces, weather forecast�ng, and pr�ce 
�nformat�on are ready targets. For example, a mob�le phone text messag�ng serv�ce 
could be establ�shed to send a da�ly report on fru�t pr�ces and volumes �n key 
markets to subscr�bers. There are also more than 500 local FM rad�o stat�ons w�th 
good coverage �n rural areas, but very few of them have agr�cultural programs of 
15 m�nutes per week. Newspaper art�cles and techn�cal bullet�ns should cont�nue 
for d�ssem�nat�on of targeted �nformat�on.

3. Where are the markets?
Nepalese tree fru�t product�on systems are currently small �n scale and scattered, 
w�th unorgan�sed market�ng to scattered domest�c markets. There are st�ll some 
remnants of barter systems among subs�stence fru�t producers w�th�n local 
commun�t�es. On the other hand, new urban centres are emerg�ng requ�r�ng a 
more organ�sed trad�ng system. In general terms, two markets ex�st �n the large 
urban centres, that serv�ng the general populace and also serv�ng the develop�ng 
supermarket cha�ns and h�gh end hotels, w�th the�r t�ghter spec�f�cat�ons. Domest�c 
fru�t product�on tends to be very seasonal, and th�s glut causes an oversupply of 
the market and a reduct�on of pr�ces, such that a market n�che ex�sts from the 
supply of fru�t �n shoulder per�ods.

Successful entry to an export market requ�res clar�f�cat�on and �deally reduct�on of 
tar�ff and non-tar�ff barr�ers, a system des�gned to meet phytosan�tary requ�rements, 
and good market �ntell�gence on the s�ze and value of the prospect�ve markets. 
Seasonal advantage, cons�stency �n volume of supply and qual�ty (post-harvest 
self-l�fe) of fru�t and packag�ng/transport methods w�ll be key factors �n ma�nta�n�ng 
a presence �n such export markets. To date, the ab�l�ty of Nepalese value cha�ns 
to del�ver �n these areas has been l�m�ted. The markets of the developed world 
demand a h�gh level of qual�ty control, e.g. �n qual�ty assurance documentat�on, 
�n phytosan�tary procedures, traceab�l�ty and cert�f�cat�on (e.g. Global Gap or 
organ�c status), mak�ng these markets d�ff�cult to enter. Rather, the geography 
and transport �nfrastructure of Nepal suggest potent�al export markets �n Ind�a and 
Ch�na (T�bet).  Certa�nly �t �s remarkable that larger quant�t�es of fru�t from Ind�a and 
Ch�na are enter�ng �nto the Nepalese market w�th apparently no regulat�on (e.g. 
no label�ng of cartons �llustrated �n F�gure 3), wh�le trade �n the reverse d�rect�on �s 
qu�te t�ghtly regulated.

Nepalese fru�t exporters should be able to access the Ind�an market eas�ly, as at a 
federal level Ind�a �mposes ne�ther tar�ff nor non-tar�ff (e.g. phytosan�tary) barr�ers.  
However, anecdotal ev�dence from Nepalese mandar�n growers/traders �nd�cates 
the ex�stence of effect�ve entry barr�ers on an Ind�an state bas�s. An �nformal (‘grey’) 
trade ex�sts, �nvolv�ng Ind�an traders from border�ng towns who purchase fru�t �n 
‘assembly markets’ �n Nepal. However, the s�ze of th�s flow �s currently very small, 
sporad�c, and not well documented.

Bangladesh seems to be a potent�al market for c�trus (orange and mandar�n), as �t 
�mports �n the order of 3,500 metr�c tons every year, currently sourced from Bhutan, 
Ind�a and Austral�a. However, exports to Bangladesh face h�gh tar�ffs, taxes and 
non-tar�ff barr�ers v�s-à-v�s exports from Bhutan.
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The Department of Agr�culture (DoA, 2008) pred�cted that Nepal would not 
ach�eve s�gn�f�cantly �ncreased levels of exports to markets other than Ind�a and 
Bangladesh �n the short and med�um term. However, Ch�na �s keen to be a good 
ne�ghbour to Nepal and has, for example, granted access for Nepalese mandar�ns 
to T�bet on relat�vely s�mple phytosan�tary cond�t�ons (e.g. �nvolv�ng exclus�on of 
s�x �nsect pests: Aleurocanthus wolgumi, Bactrocera correcta, B. cucurbitae, B. 
dorsalis, B. tsuneonis, and B. zonata) and three d�seases (citrus greening disease, 
Colleotrichum acutatum,and citrus canker, Xanthomonas campestris). However, 
formal assessment of the value and s�ze of the T�betan market �s yet to occur. 
However, a group of c�trus traders from Western h�lls of Nepal v�s�ted Lhasa 
markets �n December 2013 and reported that Nepal� mandar�ns could be marketed 
at a wholesale level for 10-12 Yuan per kg (1 Yuan = 17 Rs.) (B. Thapa, Nepal 
C�trus Development Programme, pers. comm.). 

Nepal has a strong trekk�ng-tour�st economy. There �s a potent�al for a greatly 
expanded agro/cultural tour�sm �nvolv�ng short to med�um stays, g�v�ng tour�sts 
the opportun�ty to observe an agrar�an l�festyle. The mandar�n product�on area 
�s currently based �n very scen�c areas w�th�n Nepal, where near subs�stence 
agr�culture �s st�ll pract�ced �nvolv�ng cult�vat�on of an array of an�mal and plants by 
�nd�v�dual fam�l�es.

4. Market requirements
Successful entry to an export market requ�res clar�f�cat�on and �deally reduct�on of 
tar�ff or non-tar�ff barr�ers, a system des�gned to meet phytosan�tary requ�rements, and 
good market �ntell�gence on the s�ze and value of the prospect�ve markets. Seasonal 
advantage, cons�stency and volume of supply and qual�ty (post-harvest self-l�fe) of fru�t 
and packag�ng/transport methods w�ll be key factors �n ma�nta�n�ng a presence �n such 
export markets. To date, the ab�l�ty of Nepalese value cha�ns to del�ver �n these areas 
has been l�m�ted. The markets of the developed world demand a h�gh level of qual�ty 
control, e.g. qual�ty assurance documentat�on, phytosan�tary procedures, traceab�l�ty 
and cert�f�cat�on (e.g. Global Gap or organ�c status). These procedures are essent�al 
to be compet�t�ve, but can create problems for new comers �n the global market. The 
geography and transport �nfrastructure of Nepal shows potent�al export markets �n 
Ind�a and Ch�na (T�bet), but th�s �s yet to be developed. In contrary, large quant�t�es of 
fru�t from Ind�a and Ch�na are enter�ng the Nepalese market w�th apparently l�ttle or no 
regulat�on (e.g. no label�ng of cartons �llustrated �n F�gure 3), wh�le trade �n the reverse 
d�rect�on �s qu�te t�ghtly regulated.

Fresh fru�t export markets requ�re attent�on to the postharvest shelf l�fe of the 
produce.  Pract�ces such as wash�ng and wax�ng of fru�t and use of cardboard 
cartons are the norm for export, but are not pract�ced w�th�n the Nepalese �ndustry 
to date.  The plast�c crates used �n domest�c trade are prov�ded as a government 
subs�d�sed serv�ce and are very robust.  However, they cannot be used for one-
way flow to export markets. For product target�ng ‘prem�um’ markets, attent�on �s 
needed to presentat�on and packag�ng style (F�gure 4).  Obv�ously, such pract�ces 
add to cost of product�on, so extra value must be present �n the export market to 
support such pract�ces.  



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

97

Figure 4. Packag�ng of Ind�an mandar�n fru�t arr�v�ng �n Nepal (left), an example of cartons �n use for 
domest�c market �n Austral�a (m�ddle), and �n �nternat�onal trade (r�ght).

These market�ng groups (value cha�ns) should develop the�r own labels, but 
cons�derat�on should also be g�ven to a nat�onal label that a�ms for Global Gap 
cert�f�cat�on. For example, Austral�an fru�t traders use an umbrella label and fund 
co-jo�nt �nternat�onal market�ng exerc�ses. Such a label could play on Nepal’s 
pos�t�on ‘�n the shadow of the H�malayas’.  

5. Current trading system
The current trad�ng system caters for a low value market (< Rs.100/kg), a pr�ce 
that has not changed much over a decade. New value cha�ns are requ�red to 
ach�eve h�gher returns for the product and to ensure equ�table shar�ng of prof�t 
to those add�ng value to the cha�n. It �s �mportant to understand how the current 
system operates and wh�ch elements m�ght be perturbed and res�st change. The 
fru�t trad�ng systems currently �n operat�on have been documented by Department 
of Agr�culture �n 2013. 

1.  Farmer – Collect�on Centre – Comm�ss�on Agent – Wholesaler – Reta�ler 
– Consumer

2.  Farmer – Cooperat�ves – Comm�ss�on Agent – Wholesaler –Reta�ler – 
Consumer

3.  Farmer Trader – Comm�ss�on Agent – Wholesaler – Reta�ler – 
Consumer

4.  Farmer Trader – Wholesaler – Reta�ler – Consumer

5.  Farmer – M�ddlemen– Reta�ler – Consumer

6.  Farmer – M�ddlemen – Wholesaler – Comm�ss�on Agent -Reta�ler – 
Consumer

Collect�on centres are generally establ�shed at major roads�des cover�ng several 
product�on pockets, and serv�c�ng 50 or so small growers. From the collect�on 
centres, fru�t are brought to larger centres and sold locally and/or taken to 
d�str�ct Haat bazaars. These market centres are developed and susta�ned by 
local commun�t�es and held once or tw�ce a week. B�gger wholesale markets are 
operated �n larger c�ty centres, operated by a comm�ttee composed of concerned 
stakeholders (F�gure 5). In these centres, small m�cro-reta�lers w�ll buy from the 
market and sell from small reta�l shops or from trolleys or b�cycles along roads�des, 
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Each of the players �n the supply cha�n �s a small bus�ness owned and operated 
by a fam�ly. Some �nformat�on on market pr�c�ng �s kept, �n terms of raw data 
on pr�ces and arr�vals of fru�t �n selected markets only, but d�ssem�nat�on of th�s 
�nformat�on �s very poor. The f�rst steps �n the consol�dat�on of reta�l�ng are seen �n 
the emergence of a supermarket format. The Bhat Bhaten�, a supermarket reta�l 
cha�n w�th stores �n Pokhara and Kathmandu, �s the most well developed example 
of th�s type. However, due to lack of cons�stency �n qual�ty and uncerta�nty on 
chem�cal res�dues, th�s cha�n does not generally buy domest�cally produced fru�t.  

In summary, the current supply cha�ns del�ver low cost w�th low qual�ty fru�t of 
poor shelf l�fe.  An �mproved value cha�n should target markets that reward act�v�ty 
for �mprov�ng product qual�ty and shelf l�fe, such as orchard hyg�ene, care of fru�t 
dur�ng harvest, wash�ng and wax�ng of fru�t after harvest and proper labell�ng and 
packag�ng. 

6. Production constraints?
6.1 Scale of operation
Nepalese fru�t producers are largely engaged �n a subs�stence level of product�on, 
often farm�ng �n less than a quarter hectare of land, w�th �ntegrat�on of cereals, fru�t, 
l�vestock and agro-forestry. Only a few commerc�al farmers are grow�ng tree fru�t 
crops on a sem�-commerc�al to commerc�al scale. The tree fru�t product�on systems 
rece�ve l�ttle attent�on and are not part of the d�etary system, but represent a source 
of cash �ncome. Increase �n fru�t product�on generally occurs at the expense of 
cereal and l�vestock product�on, and thus requ�res suff�c�ent cash �ncome on fru�t 
sale to replace lost product�on.

However, current demograph�c sh�fts are see�ng areas of prev�ously farmed land 
left unattended. Appropr�ate pol�cy sett�ngs may promote leas�ng or sale of such 
parcels to �ncrease the s�ze of product�on un�ts, �ncreas�ng scale of economy. There 
�s also potent�al for a level of corporat�sat�on of farm�ng, w�th s�m�lar management 

Figure 5. Fru�t and vegetable wholesale market at Kal�mat� (Kathmandu) (left) and Pokhara r�ght. 

clustered by bus stops. Fru�t from some markets (e.g. Dharan, B�rtamod, Ga�ghat 
and B�ratanagar �n Eastern Nepal; B�rgunj, Narayanghad, Butwal and Bha�rahawa 
�n Central and Western Nepal) are exported to Ind�an border towns. These markets 
also serve �n d�str�but�on of �mported produce (e.g. apples from Ch�na).
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and overall cultural pract�ce through develop�ng the cluster as a un�t and ra�s�ng 
crops �n a cooperat�ve approach. Th�s can s�gn�f�cantly �ncrease the product�on, 
product�v�ty and qual�ty, wh�le strengthen�ng the barga�n�ng power of the producer 
group and g�v�ng a scale and qual�ty of product�on that allows the trader to target 
new markets.

The contract farm�ng example of the Sw�ft Group �n Tha�land and Laos �s worthy of 
study �n th�s context (Sw�ft, 2010). In th�s model, the company contracts growers 
to produce certa�n h�gh value crops, e.g. asparagus. Tra�n�ng and resources are 
prov�ded w�th crop graded at a company pack-house to set spec�f�cat�ons. The 
farmers are pa�d a pre-agreed pr�ce. The company manages documentat�on to 
sat�sfy Global Gap Cert�f�cat�on and targets h�gh value markets, e.g. the M�ddle 
East and Europe.

6.2 Improved agronomic practices
Correct select�on of var�et�es to match the product�on area and market need �s 
cr�t�cal. For example, a pr�mary constra�nt to current mandar�n product�on �s the 
use of seedl�ng grown trees. Wh�le cheap to establ�sh, the seedl�ng trees take 
longer per�od (5-7 years) to bear fru�t, become thorny, tall and upr�ght, mak�ng 
�t d�ff�cult to harvest relat�ve to grafted trees. Clear gu�del�nes on recommended 
var�et�es by product�on reg�on and commod�ty are requ�red, w�th attent�on to the 
needs of the �ntended market.  

Management of nutr�ent, �rr�gat�on, tra�n�ng/prun�ng and other stress �nclud�ng 
d�sease and pests are keys for ma�nta�n�ng the fru�t qual�ty and y�eld. H�gher y�elds 
and qual�ty set the foundat�on for �mproved value �n market�ng. However there can 
be a ‘ch�cken and egg’ s�tuat�on where change to crop management pract�ce cannot 
be afforded on current market pr�ces and new markets cannot be establ�shed on 
current scale of product�on and product qual�ty.  

Farm records are typ�cally not kept �n any cons�stent way. Such records are cr�t�cal 
to gu�de management, show�ng the eff�cacy of the var�ous var�ants of a farm�ng 
system. All farm deta�ls (e.g. area, no. of plants, date of plant�ng, date of flower�ng, 
fert�l�sat�on or �rr�gat�on events, use of chem�cals, presence of pests and d�sease, 
date of harvest, and y�eld) should be on an �nd�v�dual product�on block bas�s. Such 
records allow for trans�t�on to organ�c product�on system prov�ded �nternat�onal 
�nspect�on by organ�c cert�fy�ng bod�es, or to sat�sfy a more d�scern�ng reta�ler or 
export requ�rements.
 
The current crop management l�m�tat�ons for mandar�n and oranges are:

(�) Lack of �rr�gat�on dur�ng the dry season �n most of the h�lls of Nepal. It �s 
est�mated that use of dry season �rr�gat�on would allow for a 25% �ncrease 
�n crop y�eld;

(��) Lack of cons�stent crop nutr�t�on-espec�ally m�cronutr�ent def�c�enc�es are 
commonly observed throughout c�trus grow�ng belts; 
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(���) Lack of pest and d�sease management e.g. cons�stent fru�t fly ba�t�ng 
programs; 

(�v) Poor pract�ce for canopy management such as l�ght prun�ng should be 
undertaken dur�ng harvest, and completed after harvest;

(v) Under canopy cropp�ng (e.g. for c�trus, ma�ze, or m�llet, g�nger, turmer�c, 
pulses or vegetables may be grown under the tree canopy) �nvolves 
plough�ng and d�gg�ng wh�ch damages the roots of the trees, but farmers 
see th�s pract�ce as good for tree health through �ncreas�ng so�l aerat�on, 
�nf�ltrat�on and weed control; 

(v�) Very low use of grafted plant�ng stock (grafted stock produces fru�t �n 3 to 
4 years compared to 5 to 7 for seedl�ng trees, produces trees true to type, 
and produces more manageable trees); 

(v��) Use of �nappropr�ate rootstocks: There �s a very low level of us�ng 
appropr�ate rootstocks. For example, Troyer or Carozzo rootstock should 
be used for mandar�n;

(v���) No use of p�ck�ng a�ds to m�n�m�se fru�t damage dur�ng harvest;

(�x) Narrow product�on t�me w�dows (Nepal� mandar�n product�on �s based on 
essent�ally one var�ety, and occurs w�th late November through January 
– earl�er and later bear�ng var�et�es are requ�red). 

6.3 Post-harvest issues
As alluded to earl�er, current product�on and harvest pract�ces are not appropr�ate 
and affect the postharvest l�fe of the fru�t. Large ga�ns �n qual�ty can be ach�eved 
by relat�vely s�mple changes �n harvest and postharvest pract�ces. For example, 
postharvest shelf-l�fe and qual�ty of mandar�n can be s�gn�f�cantly �mproved by 
cutt�ng the peduncle rather than tear�ng the fru�t off the peduncle, us�ng p�ck�ng 
bags dur�ng harvest and wash�ng and wax�ng of fru�t. Increased shelf l�fe may allow 
a prof�table export market to be reached.  

7. Mandarin production – a case study
Mandar�n orange �s recogn�sed as a potent�ally prof�table crop for the m�d h�lls 
reg�on of Nepal (MoA, 2008).  However, mov�ng from a low value subs�stence level 
to a commerc�al product�on system requ�res the development and serv�c�ng of 
appropr�ate markets. The current system has poor vert�cal �ntegrat�on of producers, 
w�th forward sell�ng arrangement and an absence of funct�onal value cha�ns. The 
lack of larger fru�t product�on and market�ng groups �s a consequence of a negat�ve 
h�story of corrupt�on and �n effect�veness and the lack of entrepreneur�al culture.  
Because of th�s lack of scale, access to product�on �nputs and cap�tal for small-
scale producers �s l�m�ted. In th�s sect�on, the �ns�ghts of the Full Br�ght (2008), MoA 
(2008) and Full Br�ght (2013) on l�m�tat�ons to the development of the mandar�n 
�ndustry are synthes�sed.
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Item Cost (Rs/kg) % of total Cost borne by
1. Cost of product�on 4 13.3 farmer
2. Pr�ce rece�ved by the grower 10 33 contractor
3.  Harvest�ng cost 0.5 1.6 contractor
3. Transportat�on to road s�de 
by porters

2 6.6 contractor

4. Assembl�ng and packag�ng 
cost*

0.5 1.6 contractor

5. Local taxes* 0.25 0.8 contractor
6. Truck transportat�on* 3.5 11.6 contractor
7. Load�ng, unload�ng 0.25 0.8 contractor
8. Wholesaler comm�ss�on* 1.5 5 trader/reta�ler
9. Management cost 1 3.3 trader/reta�ler
10. Transportat�on, storage 
fru�t losses

1.5 5 trader/reta�ler

11. Repack�ng and load�ng 
cost*

0.15 0.5 trader/reta�ler

12. Market fac�l�ty cost 0.10 0.3 trader/reta�ler
13. Contractor prof�t 4 13.3 contractor
14. Traders, reta�ler prof�t 4 13.3    trader/reta�ler
15. Total (M�cro-reta�l sale 
pr�ce)

30 100 consumer

 Supermarket sale pr�ce 
(�mported produce) 2012

391

Table1. Costs �nvolved �n the mandar�n supply cha�n at the Dharan market centre 
of Eastern Nepal.

(Source: Full Br�ght, 2008)

* Item 4 �s calculated as storage charge at the assembl�ng po�nt Rs. 500 for 
one truck load (about 6 metr�c tonnes) and packag�ng charge per truck 
load of Rs. 500 (paddy straws and leaves).

* Item 5 represents ‘taxes’ or ‘general payments’ �n a gener�c sense needed 
to ga�n entry to the wholesale market or D�str�ct Development Centre, 
wh�ch d�ffers from d�str�ct to d�str�ct, e.g. �n case of Dhankuta d�str�ct �t �s 
Rs. 7 and for Panchthar Rs. 12 per doko load (50-60 kg).

*  Item 6 w�ll depend on d�stance.

7.1 Cost of production and market price
A rough est�mate of how the cost of produce �ncreases as �t passes through the 
cha�n �s presented �n Table 1:
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* Item 8, e.g. the comm�ss�on charged by the wholesaler or comm�ss�on 
agent at Dharan �s 6-8 % of total sale pr�ce.

* Item 11 represents a repack�ng cost to plast�c crates or cardboard boxes 
and load�ng charge of Rs. 0.15 -0.20 per kg.

W�th�n Nepal, the h�ghest wholesale and reta�l pr�ces are ach�eved �n Pokhara 
and Kathmandu. The consumer pr�ce �n 2013 �n Kathmandu was approx�mately 
Rs. 80 (US$ 0.80) per kg of fru�t �n the ma�n season, and around Rs. 60 �n the 
shoulder per�ods, dur�ng wh�ch fru�t qual�ty �s notably poor ow�ng to lack of early 
and late bear�ng var�et�es, and storage fac�l�t�es. The ma�n season pr�ce �s very 
low by �nternat�onal standards and prov�des l�ttle reward for actors �n th�s cha�n. In 
contrast, c�trus fru�t �n the Bhat Bhaten� supermarkets reta�led �n 2012 for around f�ve 
t�mes as h�gh, suff�c�ent to fund �mprovements �n pract�ces and qual�ty throughout 
the cha�n. The value ach�evable �n export markets such as T�bet, Bangladesh and 
Ind�a rema�ns to be establ�shed.

Hav�ng establ�shed the market pr�ce for fru�t, �t �s essent�al to est�mate cost of 
product�on under var�ous scenar�os.  Such est�mates should be rev�sed at �ntervals 
and checked by local groups. If the cost of product�on �s well under market value of 
the produce, there �s a clear s�gnal for �nvestment. The most recent gross marg�n 
analys�s for mandar�n product�on ava�lable was prepared by the DoA �n 2006 
(Table 2).  Note, the very low est�mate of �nput costs, e.g. plant�ng mater�al at 
Rs. 4800 (US$ 48) per ha, plant protect�on at Rs. 100 (US$ 1) per ha per annum, 
the assumpt�on of �ntercropp�ng (w�th consequent damage to c�trus roots and 
product�on) and the relat�vely generous est�mate of �ncome from �ntercropp�ng 
(account�ng for 195% of land area!).  Unfortunately, th�s low rate of return �s the 
real�ty for current mandar�n product�on �n Nepal.  Such a low prof�t proh�b�ts the 
use of grafted mater�al on appropr�ate rootstocks, the use of m�cro-�rr�gat�on or 
programmed fert�l�sat�on, �mproved prun�ng and harvest�ng techn�ques, etc. Thus 
there �s need to create new gross marg�n analyses that assume h�gher levels of 
�nputs, del�ver�ng h�gher quant�t�es and qual�ty of fru�t, �n order to calculate the base 
pr�ce requ�red for such products �n new markets or supply w�ndows.
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Items/ Inputs First Year Second year
Unit Cost Quantity Value Quantity Value 

Land Clearance/Fencing/
Preparation, Labour

days 100 50 5000 20 2000

Digging/Pit making, Fencing, 
Labour

days 100 200 20000 60 6000

Manuring, Transport, Labour days 100 60 6000 30 3000
Manure kg 0.4 7500 3000 500 200
Micronutrients Rs. 400 1 400 4 1600
Sapling/Replacement No 15 320 4800 32 480
Weeding/Training/Pruning 
Labour 

Days 100 10 1000 15 1500

Irrigation Costs Rs. 100 0 0
Plant Protection measures Rs. 100 100 600
Fixed Inputs

Land revenues** Rs. 65 65 65
Other Costs Rs. 635 1000
Interest costs, previous year 4100
Total Cost toward Mandarin, 
Output, mandarin, 90 % saleable, 
Alternative crops/ composition

41000 20545

Net profit, Vegetables/spice 
crops, 30% area covered

13500 16875

Net profit, Maize, 100 % area 
covered

1803.6 2254.5

Net profit, Millet, 50 % area 
covered

900 1125

Net profit, Mustard/ Others, 15 % 
covered

390 487.5

Value of Mandarin 0 0
Total value of all products    16593.6  20742

Table 2. Analys�s of the gross marg�n (per hectare) for the product�on of mandar�n 
oranges �n Nepal. Th�s analys�s assumes cropp�ng at 300 trees/ha, w�th �ntercropp�ng 
for the f�rst two years of establ�shment of an orchard (A), and for 25 years of 
product�on (B), assum�ng a y�eld of X t/ha from year 9 at a value of Rs. per kg.
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Year Mandarin Alternative
crop mix

Net Cash 
Flow

Cost Value of output Net Profit Net Profit Current value
1 41000 0 -41000 16594 -24406
2 20545 0 -20545 20742 197
3 20545 0 -20545 16594 -3951
4 20545 19200 -1345 6914 5569
5 20545 40000 19455 6223 25678
6 20545 80000 59455 5600 65055
7 20545 120000 99455 5040 104495
8 20545 200000 179455 4536 183991
9 20545 240000 179455 4083 183538
10 20545 240000 219455 3674 223129

(B)

(Source: DOA-Nepal, 2006)

7.2 The trading system
The pre-harvest contract system �s the most common market�ng pract�ce followed 
by the mandar�n producers (Bastakot�, 2001), desp�te the low farm gate pr�ce 
ach�eved. A more deta�led descr�pt�on of one typ�cal scenar�o, observed �n the 
Banksharka, Parbat d�str�ct, �s descr�bed as follows:  

Fru�t growers are at a very small scale (less than 100 trees), w�th fru�t product�on 
as a s�de act�v�ty of the subs�stence farm�ng. A trader (also termed a petty collector, 
‘doke’ or contractor), w�ll pass door to door offer�ng a pr�ce for fru�t ‘on the tree’. 
The amount �s negot�ated on the bas�s of the average number of fru�t per tree, 
generally regardless of the fru�t s�ze and other qual�ty factors, w�th an average 
farm gate pr�ce of less than one th�rd of local market (at around Rs.10 per kg �n 
2013). The trader now owns the crop on the tree. Often th�s w�ll occur just before 
a rel�g�ous fest�val when the growers are need of cash. These m�ddlemen v�s�t the 
producer v�llages �n September or October and negot�ate the total value of whole 
orchard. The outs�de buyers are very fam�l�ar to the producers; �ndeed, they may 
be a larger local grower. The producers rece�ve part�al payment of the negot�ated 
pr�ce �n advance, w�th the d�fference pa�d �n �nstallments after the harvest and sale 
of the fru�t. The grower bears no further r�sk, e.g. to a ha�lstorm.  

The trader organ�ses harvest of the fru�t, w�th no care g�ven to trees (e.g. breakage 
of branches) and fru�t �s transported to a local roads�de or market where the fru�t 
m�ght be sold for local consumpt�on or sold to a trader who consol�dates fru�t for 
sh�pment to a larger urban centre. The fru�t may pass several hands before arr�val �n 
the largest market, Kathmandu. In th�s system, growers have l�ttle or no knowledge 
of the f�nal market of the�r fru�t and fru�t qual�ty (�n terms of shelf l�fe) �s generally 
very poor. Fru�t growers bel�eve the buyers have the upper hands �n f�x�ng the 
pr�ce of the crop, but the contractors bel�eve the�r serv�ce of offer�ng a f�xed pr�ce 
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ahead of harvest, and organ�sat�on of harvest, transport and market�ng should 
have h�gher value. Therefore, some leader farmers are sell�ng product d�rectly to 
the wholesale market (Shrestha et al., 1998). 

7.3 Limitations in the transport chain
After harvest, fru�t are carr�ed off the h�ll slopes �n ‘doko’ (bamboo baskets w�th 
about 20 -25 kg of fru�t). Plast�c crates (carry�ng approx�mately 20 kg) are used �n 
transport of fru�t to more d�stant domest�c markets. The ‘doko’ �s empt�ed over the 
head of the carr�er, w�th fru�t dropp�ng to the ground, pr�or to placement �nto crates. 
The phys�cal damage done to the fru�t �n carry�ng �n and unload�ng from ‘doko’ w�ll 
become ev�dent w�th�n days as bru�s�ng and �nfect�on. Some rud�mentary sort�ng 
on fru�t s�ze may be done �n load�ng the crates. A large trader w�ll operate two 
trucks on a contract �n the peak of the harvest season. Wh�le one truck returns 
from Kathmandu w�th empty crates, the other truck �s loaded w�th fru�t crates at the 
collect�on centre. There �s no postharvest care (wash�ng, wax�ng, sort�ng) of fru�t. 
The trucks do not have any cool�ng system for the fru�t cons�gnment. Rather fru�t 
�s exposed to the env�ronmental cond�t�ons (ra�n, dust, heat).  In some cases, fru�t 
may be transported �n ut�l�ty trays (F�gure 6A) to local markets, where �t �s sorted 
�nto plast�c crates for on-trad�ng. Local reta�lers w�ll buy from these markets, sell�ng 
fru�t from roads�de stalls or small stores (F�gure 6B). 

Figure 6. Nepalese suntala (mandar�n) arr�v�ng to Pokhara market: (A) be�ng graded �nto plast�c 
crates and (B) sold by roads�de reta�lers.

BA

7.4 Risks in production
Ava�lab�l�ty of Nepalese mandar�n �s h�ghly seasonal (November to January). Ind�an 
fru�t floods the market from the end of January. Consequently, there �s a need for 
var�etal select�on to extend the product�on w�ndow, part�cularly for early season 
fru�t. Poor cult�vat�on techn�ques and postharvest handl�ng cause low product 
qual�ty, result�ng �n short shelf l�fe. For example, harvest crews handle the fru�t 
roughly wh�le harvest�ng, caus�ng phys�cal damage. Bru�s�ng w�ll appear on such 
fru�t w�th�n a day of harvest. Emphas�s �s placed on trad�ng the fru�t qu�ckly, before 
the problem becomes apparent, rather than solv�ng the problem at harvest.

Further, the qual�ty and coverage of the extens�on system �s very weak. There �s a 
need to augment the government adv�sory system w�th value cha�n led systems.
For example, at present the sellers of product�on suppl�es do not have enough 
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knowledge to effect�vely adv�se mandar�n growers and thus they w�ll attempt push 
product that w�ll not have h�gh qual�ty �n the market.

D�fferent projects have attempted to support the commerc�al�sat�on of c�trus 
product�on �n Nepal. Farmers �n des�gnated pr�or�ty d�str�cts �n m�d h�ll d�str�cts have 
been prov�ded w�th techn�cal and econom�c support w�th the goal of expand�ng 
product�on area and �ncreas�ng product�v�ty as g�ven below: 

• 50%  subs�dy on the cost of fru�t sapl�ngs
• 50% subs�dy on the cost of equ�pment such as secateurs, prun�ng saws, 

graft�ng kn�ves, etc.
• 25% subs�dy on the cost of sprayers
• 100% subs�dy for on-farm nursery establ�shment w�th prov�s�on of 

sprayers, secateurs, prun�ng saws, graft�ng and budd�ng kn�ves, plast�c 
bags, pest�c�des, water cans, polythene p�pe, etc. 

• 25% subs�dy up to Rs. 10,000.00 for the construct�on of cellar stores
• 100% subs�dy on z�nc sheets for the construct�on of collect�on canters 
• 25% subs�dy on the cost of plast�c crates for transportat�on of fru�t
• Rs. 2,000.00 per ha for ma�ntenance of poor bear�ng orchards

However, w�thout development of markets and a value cha�n to serve these  
markets, these efforts have resulted �n l�m�ted benef�ts. Indeed, Full Br�ght (2008) 
reported that some farmers were earn�ng a net �ncome of Rs. 50,000 to 60,000 
(US$ 1 = Rs.100) per ha per annum. When asked why they d�d not �ncrease 
product�on, the responses �ncluded:  

• The farmers’ f�rst pr�or�ty �s food secur�ty, so effort �s �nvested �nto a range 
of other crops

• farmers prefer to ma�nta�n product�on near the�r houses for secur�ty and 
ease of access

• trees can be cult�vated only under certa�n favourable so�l and water 
cond�t�ons

• �rr�gat�on water �s not ava�lable
• farmers do not have easy access to, knowledge of, or conf�dence �n the 

�mplementat�on of �mproved technolog�es
• management of pests and d�seases can be d�ff�cult, requ�r�ng a h�gh level 

of spec�al�sat�on/expert�se
• all fru�t are marketed w�th�n a narrow w�ndow, lead�ng to market saturat�on 

and decreased pr�ces
• lack of storage fac�l�t�es 
• long orchard establ�shment per�od of 6-7 years and related cash flow 

�ssues
• problems of post-harvest handl�ng such as packag�ng, grad�ng, 

transportat�on etc., result�ng �n loss of qual�ty of fru�t �n the market, such 
that returns were not cons�stent
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8. Conclusion—shaping the future
The tree fru�t �ndustry m�ght cont�nue �n an ‘augmented subs�stence’ farm�ng mode.  
However, �t seems l�kely that the current product�on system cannot pers�st as such, 
faced w�th the onslaught of �mported produce and the loss of rural labour.
  
The key to commerc�al�sat�on �s �dent�f�cat�on of appropr�ate markets that offer a 
better ‘value propos�t�on’, followed by focus on grow�ng product to meet the needs 
of those markets. W�th �ncreased prof�t ava�lable, there �s �ncent�ve for:   

• consol�dat�on of land parcels 
• adopt�on of grower co-operat�ve or contract grow�ng arrangements
• �rr�gat�on 
• adopt�on of new crop management and postharvest pract�ces
• adopt�on new var�et�es and crops (once appropr�ate markets are 

�dent�f�ed)

Other than c�trus, prom�s�ng alternat�ve tree fru�t crops �nclude avocado and 
macadam�a, but market research �s needed.

Value cha�ns must form, focussed on develop�ng and explo�t�ng market n�ches.  
These value cha�ns represent a vert�cal �ntegrat�on of effort and they should develop 
capac�ty �n terms of prov�d�ng f�nance and adv�ce to actors w�th�n the cha�n.  A 
contract farm�ng arrangement could be tr�alled as a means of �nvolv�ng ex�st�ng 
producers. D�str�ct level producers' comm�ttees could evolve �n th�s d�rect�on �f the 
co-operat�ve structure allows an entrepreneur�al lead. 

The government serv�ces should:
• prov�de market �nformat�on, both domest�c and export (pr�ces and volume 

by month �n key export markets)
• ensure t�mely support of export act�v�t�es (e.g. phytosan�tary �nspect�ons, 

market assessments)
• ensure that proven var�et�es are read�ly ava�lable for area expans�on
• prov�de extens�on mater�al and tra�n�ng to emergent value cha�ns
• encourage extens�on self-suff�c�ency of establ�shed value cha�ns
• prov�de assessments of new commod�t�es and product�on areas  

(e.g. Table 1)
• encourage external �nvestment �nto �ntegrated agro-tour�sm operat�ons

Market�ng groups should make use of the alt�tude grad�ents ava�lable over relat�vely short 
d�stances �n Nepal to arrange product�on of a g�ven tree fru�t crop over an extended w�ndow, 
augmented by cold storage. A nat�onal market�ng act�v�ty should develop a ‘brand’ for 
Nepalese fru�t �n key export markets, as well �n the develop�ng Nepalese supermarkets.
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6 Use and Misuse of 
Agro-Chemicals in Nepal: 
Challenges for Sustainable 
Agriculture and the 
Environment
Kal�das Subed�, Yubak Dhoj GC, Raju Raj Pandey, and 
Kedar N. Adh�kar�

Abstract
Agro-chem�cals refer to the chem�cal compounds or substances that are used for 
the augmentat�on of plant nutr�ents and control of pests to enhance agr�cultural 
product�on. Several chem�cals ma�nly fert�l�sers, pest�c�des and growth regulators/
hormones have been �ncreas�ngly used �n Nepal �n recent years. Agro-chem�cals 
are pr�mar�ly used for boost�ng crop product�on, but �f used �mproperly they can 
tr�gger ser�ous long-term human health and env�ronmental hazards.  Nepal 
uses relat�vely small amount of agro-chem�cals as compared to other developed 
countr�es; however, the level of the�r m�suse �s very h�gh and the fate assoc�ated 
w�th them �n the env�ronment and publ�c health are enormous. Th�s paper rev�ews 
the current pract�ces of us�ng d�fferent agro-chem�cal �n Nepal and how they 
pose challenges for the susta�nable agr�culture, env�ronment, and human health. 
The adverse health and env�ronmental effects, espec�ally due to the m�suse of 
pest�c�des �nclude grow�ng number of acute po�son�ng and long-term �llness such 
as cancers, reproduct�ve defects and contam�nat�on of a�r, so�l and water sources. 
Poor or �nadequate regulatory and compl�ance systems for reg�strat�on, �mport, 
d�str�but�on, market�ng and d�sposal of agro-chem�cals have aggravated the scale of 
m�suse. The key factors contr�but�ng to health and env�ronmental hazards through 
agro-chem�cals are over use, �njud�c�ous and �nappropr�ate uses (e.g. date-exp�red, 
banned, off-label and counterfe�t products), lack of proper knowledge of storage, 
handl�ng, appl�cat�on and d�sposal pract�ces; �mproper occupat�onal health and 
safety measures; and low level of awareness among general publ�c about the 
pest�c�de res�dues �n food commod�t�es and the�r harmful effects on human health 
and env�ronment. There �s also a lack of str�ngent measures to restr�ct �mport and 
use of older and extremely harmful pest�c�des. Because of the non-ex�stence of a 
systemat�c mon�tor�ng, analys�s and warn�ng systems for the pest�c�de res�dues, 
foods produced locally or �mported from outs�de are s�gn�f�cant source of pest�c�des 
contam�nat�on. Nepal �s, therefore, head�ng towards �rrevocable health r�sks and 
env�ronmental hazards �nduced by the m�suse of agro-chem�cals. These w�ll 
have huge env�ronmental and econom�c burden to the country. Strong regulatory 
compl�ance system on reg�strat�on, �mport, market�ng, storage and use, extens�ve 
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tra�n�ng, educat�on and publ�c awareness programs on safer pest�c�des use, and 
promot�on of pract�cal non-chem�cal or safer alternat�ves such as b�o-pest�c�des and 
reduced-r�sk pest control products, �ntegrated pest management (IPM) pract�ces 
are the suggested measures to prevent or reduce the unwanted havoc of agro-
chem�cals use �n Nepal.

 1. Introduction 
Th�s chapter �s prepared based on the rev�ew of publ�shed l�teratures and web 
based �nformat�on relevant to the theme of th�s chapter. The object�ve of th�s chapter 
�s to present the current pract�ces of us�ng d�fferent agro-chem�cals �n Nepal and 
d�scuss the scenar�os perta�n�ng to how the m�suse of agro-chem�cals has caused 
adverse effects to human health and the env�ronment, and poses a challenge to 
susta�nable agr�culture. 

Agro-chem�cals are the chem�cal substances that are used �n agr�cultural 
product�on, household and �ndustr�al uses for the control of pests, and as a source 
of plant nutr�t�on for the enhancement of the�r growth. In recent years, fert�l�sers, 
pest�c�des and growth hormones or growth regulators have been used �ncreas�ngly 
and �nd�scr�m�nately �n Nepal. Use of pest�c�des and fert�l�sers has �ncreased 
sharply w�th the green revolut�on technolog�es and expans�on of commerc�al crops 
product�on such as fru�ts and vegetables. Agro-chem�cals are used for boost�ng 
agr�cultural product�on, but �f m�sused, they can tr�gger ser�ous long-term human 
health and env�ronmental hazards. Inappropr�ate use of these chem�cals can 
have several adverse effects on crops, br�ng harm to humans and an�mals, cause 
contam�nat�on of food and feed, and have adverse effects on the env�ronment 
through degradat�on on the qual�t�es of water, so�l, a�r and �mpact on b�od�vers�ty. 
Agro-chem�cals can be broadly categor�sed �n three major groups: pest�c�des, 
chem�cal fert�l�sers and hormones and plant growth regulators. Among these, 
pest�c�des have a s�gn�f�cant �mpact on human and an�mal health and env�ronment; 
therefore, they are d�scussed �n greater deta�ls than the other two groups. 

1.1 Pesticides
The word pest�c�de was or�g�nated from a comb�nat�on of Engl�sh word ‘pest’, 
mean�ng unwanted organ�sm, and the Lat�n word ‘c�de’, mean�ng k�ller agent. Food 
and Agr�culture Organ�zat�on (FAO, 1989) def�nes a pest�c�de as any substance, 
m�xture of substances, or m�cro-organ�sms (�nclud�ng v�ruses) �ntended to repel, 
destroy or control any pests, �nclud�ng vectors of human or an�mal d�sease, 
nu�sance pests, unwanted spec�es of plants or an�mals caus�ng harm dur�ng 
or otherw�se �nterfer�ng w�th the product�on, process�ng, storage, transport, or 
market�ng of food, agr�cultural commod�t�es, wood and wood products or an�mal 
feed�ng stuffs, or wh�ch may be adm�n�stered to an�mals for the control of �nsects, 
arachn�ds or other pests �n or on the�r bod�es. Based on the spec�f�c target pest, 
these chem�cals are further class�f�ed �nto d�fferent groups each �ntended to control 
a spec�f�c type of pest as l�sted �n Table 1. 
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Pests Pest�c�des
Algae Algaec�des
Bacter�a Bacter�c�des (ant�b�ot�cs)
B�rds Av�c�de
Fung� Fung�c�des
Insects Insect�c�des
M�tes/ t�cks M�t�c�de/Acar�c�de
Sna�ls/slug Mollusc�c�des
Nematodes Nemat�c�des
Rodents/m�ce/rats Rodent�c�des 
Weeds Weed�c�des/herb�c�des

Table 1: Pest�c�des class�f�cat�on based on the�r target pests.

In add�t�on to those l�sted above, many of the household chem�cals such as mosqu�to 
repellents, household d�s�nfectants, sw�mm�ng pool chem�cals (d�s�nfectants and 
san�t�sers), food preservat�ves, and chem�cals used �n lawns and gardens are all 
cons�dered as pest�c�des.  

Among the agro-chem�cals, pest�c�des are the largest �n number, most w�dely used 
and most hazardous for human health and env�ronment. Currently, there are over 
900 act�ve �ngred�ents �n pest�c�des reg�stered worldw�de, wh�ch are formulated �nto 
thousands of pest�c�de products ava�lable �n the marketplace. About 350 pest�c�des 
are used on the foods we eat and to protect our homes and pets (DPR, no date). 
In Nepal, pest�c�des were f�rst �ntroduced �n 1956 for mosqu�to control w�th the 
a�m of erad�cat�ng malar�a a vector-borne d�sease. S�nce then, �t has expanded 
�ts scope and the agr�culture sector shares a large use of pest�c�de. Agr�culture 
�ntens�f�cat�on v�a monoculture cropp�ng and �ncreased prevalence of �nputs such 
as fert�l�sers, �rr�gat�on and new plant var�et�es cont�nues to �ntens�fy pest problems 
(Schaefers, 1996). Consequently, pest�c�des are be�ng used heav�ly, espec�ally 
�n areas access�ble to roads and markets and �n the commerc�al�sed agr�culture 
product�on pockets �n Tera� reg�on, Kathmandu valley and surround�ng areas (Jha 
& Regm� 2009; G�r� et al., 2012; Sharma et al., 2012). H�gh value crops such as 
fru�ts and vegetables, as well as crops that are grown on commerc�al scale (tea 
and cotton), have attracted h�gher rates of pest�c�de appl�cat�on. 

2. Why pesticides are needed?
D�fferent categor�es of pests as l�sted above cause harm to crops, l�vestock, 
forestry and publ�c health.  Loss of crops �n the f�eld as well as �n post-harvest 
storage has been reported to be as h�gh as 35% �n Nepal (PPD, 2012), due to 
var�ous types of �nsects, pests, d�seases, weeds, b�rds and rats/rodents. Unless 
natural control of such pests ex�sts, pest�c�des are an �mportant management tool 
to control or suppress pests. Pest�c�des are often cons�dered as a qu�ck, easy 
and �nexpens�ve solut�on for controll�ng pests because they act rap�dly and can 
work aga�nst a spec�f�c target pest or broad range of pests. Other advantages of 
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pest�c�des are that small amount of pest�c�des can be effect�ve �n cover�ng a large 
pest populat�on or crop area. When used properly, safely and respons�bly, they 
have many benef�c�al uses. 

Pest�c�des have been promoted as a means to �ncrease agr�cultural product�on. If 
there were no pest�c�des d�scovered or not be�ng used, there would have been a 
ser�ous food scarc�ty and publ�c health threat �n the world. Pest�c�des �n many cases 
protected var�ous crops from �nsect pests and d�sease ep�dem�cs. H�stor�cal pest 
ep�dem�cs such as mosqu�toes (caus�ng malar�a), locust swarms, potato fam�ne 
caused by late bl�ght (Phytopthora infestant) �n Ireland and coffee rust (Hemileia 
vastatrix) �n Sr� Lanka are some of the worst examples of pest ep�dem�cs wh�ch 
would not have been erad�cated or controlled w�thout the use of pest�c�des. If 
pest�c�des were not be�ng used, there would have been a ser�ous food scarc�ty and 
publ�c health threat �n the world. S�m�larly, the ach�evements of Green Revolut�on 
would not have been fully real�sed �f pest�c�des were not ava�lable or used.
 
The use of pest�c�des has also shown s�gn�f�cant �mpacts �n controll�ng pests of 
human health as well as agr�cultural �mportance around the globe. They have 
proved to be cr�t�cal �n suppress�ng �nsect vectors of d�seases such as malar�a, 
dengue, West N�le V�rus. They are also very useful �n suppress�ng pests of l�vestock 
such as t�cks and fl�es. 

2.1 Pesticide use in Nepal
Nepal does not use as much pest�c�de as many other countr�es �n South As�a. 
The average pest�c�de consumpt�on on agr�culture �n Nepal �s only 0.14 kg/ha 
(B�sta et al., 2004), whereas �n most of the South East As�an countr�es the average 
use �s 3.6 kg/ha (Manandhar, 2006).  In terms of crop commod�t�es �n Nepal, the 
most pest�c�de was appl�ed �n cotton (2.56 kg/ha) followed by tea (2.1 kg/ha) and 
vegetables product�on (1.45 kg/ha), w�th a nat�onal average of only 0.14 kg/ha 
(B�sta et al., 2004). However, �n recent years, the area under cotton product�on 
has drast�cally reduced and the use of pest�c�des has been �ncreased sharply �n 
vegetables and potato product�on. It �s generally argued that the actual quant�t�es 
of pest�c�des used �n Nepal could be much h�gher than as reported by the formal 
sources. It �s l�kely that large amounts of pest�c�des �llegally enter Nepal thorough 
the porous border w�th Ind�a and no stat�st�cs of such �mports can be ava�lable. Jha 
and Regm� (2009) also reported that the average pest�c�de use �n the survey area 
was h�gher than prev�ously est�mated.

Total pest�c�de �mport and consumpt�on �s stead�ly �ncreas�ng �n Nepal (F�gure 1). 
However, there �s a lack of a systemat�c data record�ng system for the procurement 
and consumpt�on of pest�c�des. It �s �ron�c that the government stat�st�cs �n Nepal 
only refer to the data prov�ded by government agenc�es, such as Agr�cultural Input 
Corporat�on L�m�ted (AICL), when the real�ty �s that most of the procurement and 
d�str�but�on of these chem�cals �s done through pr�vate sectors.
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W�th the �mplementat�on of nat�onal Integrated Pest Management (IPM) Program 
�n 1997, gross pest�c�de �mport and consumpt�on �n Nepal appeared to have 
stab�l�sed unt�l 2006, but �ncreased sharply after 2007 (PRMD, 2011). In the past, 
�nsect�c�des (60%) dom�nated the pest�c�des �mport followed by fung�c�des (30%) 
and other pest�c�des (10%) (Manandhar, 2006).  However, the trend has changed �n 
the recent years; fung�c�des (61%) have become most common pest�c�de followed 
by �nsect�c�des (29%), herb�c�des (7%) and others (Sharma et al., 2012).  Currently 
organophosphates and synthet�c pyrethro�ds are more commonly used pest�c�des 
�n agr�culture and publ�c health (PRMD, 2011).

There are reports that pest�c�des, class�f�ed as be�ng extremely or h�ghly hazardous 
to health by FAO and WHO, are st�ll commonly used �n Nepal for some t�me (Paudel, 
2011). The porous Nepal-Ind�a border makes �t d�ff�cult to regulate cross-border 
movement of unauthor�sed pest�c�des that �ncludes chem�cals such as d�chloro-
d�phenyl-tr�chloroethane (DDT) and Benzene hexachlor�de (BHC), supposedly 
banned �n both countr�es. 

2.2 What is pesticides misuse?
Pest�c�de m�suse �s the pract�ce of handl�ng, apply�ng, stor�ng and d�spos�ng 
pest�c�des �llegally or w�thout follow�ng proper safety measures as prescr�bed 
on the label; th�s leads to �mmed�ate or long-term �njury to persons or non-target 
organ�sms, contam�nat�on of feed or food and unwanted effects to the env�ronment. 
Most pest�c�de related �nc�dents occur because of �ts �mproper use lead�ng to 
adverse effects on un�ntended or non-target areas or uses. S�nce all pest�c�des 
are hazardous chem�cals, the�r m�suse can lead to deadly acc�dents or long last�ng 
human and an�mal health and env�ronmental effects. Therefore, pest�c�de m�suse 
�s becom�ng a ser�ous concern �n Nepal (Sharma et al., 2012). 

F�gure 1: Trend of pest�c�des act�ve �ngred�ents (a.�.) �mport �n Nepal and the�r monetary value  
(Nepalese Rupees) from 1997/98 to 2011/12 (Source: PMRD, 2011).
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Pest�c�des are un�que chem�cals as they are �ntr�ns�cally tox�c to several b�olog�cal 
targets, are del�berately spread �nto the env�ronment, and the�r tox�c�ty has a 
l�m�ted spec�es select�v�ty (Maron� et al., 2006). The most �mportant threats from 
the pest�c�des are health hazards due to the�r �nd�scr�m�nate and �mproper use. 
Acute pest�c�de po�son�ng �s a major publ�c health problem �n many develop�ng 
countr�es �nclud�ng Nepal. Every year, hundreds of thousands of people get s�ck 
and/or d�e around the world due to m�suse of pest�c�des and Nepal �s no except�on. 
In most cases, only acute and obv�ous cases are reported (Forget, 1991) and 
others go unnot�ced wh�ch may �nclude pest�c�de related deaths.
 
Nepalese farmers and urban consumers are the pr�mary v�ct�ms of pest�c�de 
exposure w�th potent�ally devastat�ng �mpacts. Desp�te the grow�ng concern about 
the tox�c effects of pest�c�des to human health and the env�ronment of Nepal, 
prevent�ve measures are �nsuff�c�ent. The most commonly observed �mpacts of 
pest�c�de m�suses may be categor�sed as: 

�. Occupat�onal exposure—due to unsafe appl�cat�on, storage, d�sposal and 
handl�ng pract�ces;

��. Consumers—through unacceptable levels of pest�c�de res�dues �n food 
and dr�nk�ng water;

���. Self-po�son�ng or �ntent�onal m�suse of pest�c�des;  

�v. Acc�dental or �nc�dental use of pest�c�des;

v. Effects on bystanders—people l�v�ng on farms or near agr�cultural areas, 
where pest�c�des are frequently and heav�ly used; and

v�. Env�ronmental—contam�nat�on of water, so�l and a�r due to unsafe 
appl�cat�on, storage and d�sposal pract�ces.

2.3 Causes of pesticides misuse in Nepal
Although the use of pest�c�des �n Nepal �s far less when compared to the 
�ndustr�al�sed countr�es, the extent of m�suse �n Nepal �s huge.  Several factors are 
respons�ble for th�s m�suse as outl�ned below: 

i. Poor access to information: The lack of adequate �nformat�on and/or 
poor awareness among farmers and the general publ�c about the harmful 
effects of pest�c�des �s the most �mportant factor for many pest�c�de 
related hazards �n Nepal. When pest�c�des were f�rst �ntroduced �n Nepal, 
the government agenc�es promoted pest�c�des as ‘aushadhi’, mean�ng 
med�c�ne, and heav�ly subs�d�sed �t, at t�mes even prov�d�ng �t for free. 
It d�d not prov�de adequate precaut�onary measures for �ts handl�ng, 
appl�cat�on, storage and d�sposal. 

 In Nepal, all pest�c�des are �mported e�ther from Ind�a or other countr�es and 
bear labels �n fore�gn language. Although requ�red by law, pest�c�des sold 
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�n Nepal do not have labels pr�nted �n Nepal� or other languages commonly 
spoken by the local farm�ng commun�ty. Furthermore, the major�ty of the 
Nepalese farmers are �ll�terate and cannot read the label even �f they are 
wr�tten �n the�r own language. Most farmers, therefore, depend on the�r 
fellow farmers (who are s�m�larly not well-�nformed) or on the pest�c�de 
reta�lers (who are not well tra�ned) for �nformat�on on pest�c�de use.  

ii. Lack of technical knowledge: The major�ty of farmers �n Nepal are 
unaware of the extent of the hazards assoc�ated w�th pest�c�des, e�ther 
because they do not read the label �nstruct�ons as �gnorance, or they 
do not have adequate knowledge and understand�ng of the safe use of 
pest�c�des and about the�r adverse effects (Paneru et al., 2004; G�r�, 2010; 
Sharma et al., 2012). Most farmers do not follow the label �nstruct�ons 
wh�le handl�ng, m�x�ng, apply�ng, stor�ng and d�spos�ng of pest�c�des. For 
example, G�r� et al. (2009) reported that only about 50% of the farmers 
read pest�c�de labels before us�ng.  

 They also do not have adequate knowledge of treatment measures �n the 
event of pest�c�des po�son�ng. Due to lack of knowledge of the econom�c 
threshold level of pests, farmers use pest�c�des once pests appear �n 
the crop w�thout cons�der�ng whether the appl�cat�on �s warranted. 
Farmers also apply pest�c�des w�thout proper d�agnos�s wh�ch often 
leads to �ncorrect use of pest�c�des, such as spray�ng fung�c�des aga�nst 
�nsect pests and v�ce versa. Due to poor understand�ng, farmers may 
underest�mate the tox�c effects of pest�c�des and cont�nue us�ng them 
w�thout safety precaut�ons (Atreya, 2008).  Consequently, harmful effects 
of pest�c�des on human health and env�ronment cont�nue.

iii. Pest diagnostics and threshold: Pest d�agnos�s �s major a problem 
�n Nepal. Laborator�es �n the country are largely �naccess�ble to most  
farmers. Extens�on agents or extens�on supports are not eas�ly access�ble. 
Pest�c�de reta�lers (the most common source of pest management 
�nformat�on) make pest�c�de recommendat�ons based on the descr�pt�ve 
symptomology of crop damage prov�ded by farmers. The pract�ce of 
suggest�ng a ‘cockta�l’ of fung�c�de and �nsect�c�des or system�c and 
contact po�sons �s not uncommon. There �s also a lack of knowledge 
of the econom�c threshold level of pests, and farmers are adv�sed 
to use pest�c�des upon the f�rst appearance of pests on crops w�thout 
cons�derat�on of the true need for pest�c�de appl�cat�on.

iv. Inappropriate application practices: A lack of well-tra�ned manpower 
and pest�c�de use educat�on cont�nues to be one of the major factors of 
pest�c�des m�suse �n develop�ng countr�es (Schaefers, 1996; Manc�n� et 
al., 2005). The major�ty of Nepalese farmers are not properly tra�ned and 
do not have adequate knowledge of occupat�onal safety procedures for 
handl�ng pest�c�des. For example, they do not wear protect�ve cloth�ng, 
gloves, and boots, and �n extreme cases, some farmers apply pest�c�des 
w�th the�r bare hands. Use of faulty and unsafe equ�pment, adulterated 
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products, poor handl�ng pract�ces and ava�lab�l�ty of unsafe, more tox�c and 
restr�cted pest�c�des are the other causes of pest�c�des m�suse �n Nepal. 
The technology ava�lable to small farmers for pest�c�de appl�cat�on �s 
often �nappropr�ate: faulty sprayers, lack of protect�ve equ�pment adapted 
to trop�cal cond�t�ons and nonex�stent f�rst-a�d prov�s�ons (Forget, 1991). 
G�r� et al., (2009) also reported that out of 471 pest�c�de pract�t�oners 
surveyed �n Nepal, none of the respondents followed the recommended 
safety measures perfectly. Therefore, occupat�onal exposure to pest�c�des 
has been a major cause of pest�c�de m�suse �n Nepal. 

v. Improper storage and disposal: A h�gh proport�on of pest�c�de 
�ntox�cat�ons are due to lack of knowledge, unsafe att�tudes and 
dangerous pract�ces (Forget, 1991). In add�t�on to the poor knowledge of 
farmers, there �s a lack of fac�l�t�es for safe storage and d�sposal, wh�ch 
causes frequent acc�dental po�son�ngs. Unsafe storage, d�sposal and 
transportat�on procedures, reuse of pest�c�de conta�ners, cont�nuous use 
or storage of obsolete pest�c�des and stor�ng pest�c�de conta�ners �n unsafe 
places are also major cause of pest�c�des po�s�ng and env�ronmental 
contam�nat�on. M�suse of empty pest�c�de conta�ners to store foodstuffs 
�s a common pract�ce among some farmers. G�r� (2010) found �n a survey 
that out of 30 farmers �nterv�ewed, 50% stored pest�c�des �n an unlocked 
room.  The recent (2013) death of 23 school ch�ldren �n B�har was reported 
to be after they ate food contam�nated w�th an �nsect�c�de. The cook�ng o�l 
was reportedly stored �n an old conta�ner of monocrotophos. Th�s �s just 
one example; there could be many more unreported �nc�dences. Another 
hazardous pract�ce �s stor�ng or sell�ng pest�c�des and veter�nary drugs 
�n the same locat�on, such as at Agro-Vets. It �s also not uncommon for 
pest�c�des and food to be sold �n the same store. 

vi. Poor regulatory and compliance system: Although there are laws 
and regulat�ons ava�lable for pest�c�de use �n Nepal, there �s no effect�ve 
or funct�onal mon�tor�ng and compl�ance system. As a result, there �s 
a w�despread use of unreg�stered, obsolete, banned, off-label, exp�red 
and counterfe�t pest�c�des. Pest�c�des class�f�ed as extremely or h�ghly 
hazardous by FAO and WHO, many of wh�ch are banned by other 
countr�es, are st�ll used �n develop�ng countr�es (Kesavachandran et al., 
2009).  Ind�an dealers are able to �llegally sell pest�c�des �n Tera� reg�on 
and major towns of Nepal due to the porous border (Pal�khe, 2002).  
Consequently, possess�on and sale of unreg�stered pest�c�des by the 
pest�c�de reta�lers and cont�nuous use of banned, �neffect�ve, adulterated 
and exp�red products, �nclud�ng the pers�stent organ�c pest�c�des (POP), 
are reported �n Nepal (B�sta et al., 2004; Thapalaya, 2011; Paudel, 2011; 
G�r� et al., 2012).

vii. Under-or-over use of pesticides: Generally, farmers apply pest�c�des 
once they not�ce some �nsects or d�seases on the�r crops w�thout proper 
�dent�f�cat�on of pests and/or judg�ng whether pest�c�de appl�cat�on �s 
really needed. S�m�larly, apply�ng e�ther an over-dose or under-dose �s 
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common, and farmers often do e�ther fa�l to apply the correct pest�c�de for 
the �nfestat�on be�ng treated or m�ss the cruc�al per�od for appl�cat�on for 
pest populat�on control. Farmers also del�berately apply an overdose of 
pest�c�des because they are uncerta�n of the effect�veness of the dose and 
use h�gher rates to avert the r�sk of b�gger pest problems (Jha & Regm�, 
2009). Such pract�ces lead to poor eff�cacy on target pests and may harm 
non-target organ�sms; add�t�onally, th�s may cause crop damage as well 
as waste a farmer’s t�me, money and pest�c�de supply.

viii. Not following adequate waiting period: There �s a fa�lure to wa�t 
the proper per�od of t�me for re-entry �nto treated areas or pre-harvest 
�nterval (PHI) by the farmers, lead�ng to h�gher pest�c�de res�dues �n 
raw agr�cultural produce or exposure to the farm workers. The PHI �s 
the m�n�mum amount of t�me that must pass between the last pest�c�de 
appl�cat�on and the harvest�ng of the crop, or the graz�ng or cutt�ng of 
the crop for l�vestock feed/forage. If the treated crop �s harvested before 
the PHI has elapsed, there may be pest�c�de res�dues �n excess of 
the max�mum res�due l�m�ts (MRL), wh�ch �s def�ned as the max�mum 
concentrat�on of a pest�c�de that �s allowed �n certa�n foods w�thout 
pos�ng a r�sk to human or an�mal health. These standards are set by the 
nat�onal or �nternat�onal agenc�es. Pal�khe (2002) reported that over 60% 
of farmers who had used pest�c�des for over f�ve years wa�ted less than 
two weeks after spray�ng pest�c�des before harvest�ng crop. S�m�larly, G�r� 
(2010) �n a survey around the Kathmandu Valley reported that more than 
30% of farmers wa�ted less than one week after pest�c�de appl�cat�on for 
harvest, although the PHI for such pest�c�des was not �nd�cated. 

ix. Cosmetic use of pesticides: Somet�mes pest�c�des are used 
�nappropr�ately, such as d�pp�ng or drench�ng vegetables and fru�ts for 
colour enhancement or to keep them fresh (Pal�khe, 2002; G�r�, 2010). 
Treat�ng stored gra�ns aga�nst the pests such as gra�n moth, weev�ls 
and beetles d�rectly w�th pest�c�des �s common; such gra�ns are often 
consumed �n rural Nepal. Th�s �s not only a ser�ous v�olat�on of labelled 
use pattern, but also poses an eth�cal �ssue. 

x. Non-targeted uses: Pest�c�des are also m�sused �n appl�cat�ons such 
as f�sh�ng and poach�ng, and even to treat l�ce �nfestat�ons for humans 
(Paneru et al., 2004); some ba�t�ng and recreat�onal uses �s also common �n 
Nepal. S�m�larly, us�ng pest�c�des w�thout proper �dent�f�cat�on of pest or not 
match�ng the mode of act�on to the pest or cr�t�cal t�m�ng are also common 
m�suses. Such m�suse of pest�c�des has also bel�eved to be respons�ble for 
k�ll�ng non-target and benef�c�al an�mals or creatures. The d�sappearance 
of endangered spec�es such as certa�n b�rds (e.g. vultures), and mammals 
(jackals) �s bel�eved to be a consequence of non-target use of pest�c�des.

 
2.4 Adverse effects of pesticides 
Desp�te some econom�c benef�ts of pest�c�des to protect crops and l�vestock, 
�ncrease product�on of food and f�bre and control of vector-borne d�seases such 
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as malar�a, dengue fever, West N�le V�rus, and pests of l�vestock such as t�cks and 
fl�es, these chem�cals pose several adverse effects on human health, env�ronment 
and b�od�vers�ty.  Pest�c�des are po�sonous and formulated to k�ll or suppress target 
pests. Use of these tox�c chem�cals w�thout follow�ng proper safety measures can 
led to several un�ntended and hazardous consequences; crops may be damaged 
(phytotox�c�ty), pests may not be controlled, benef�c�al natural enem�es of pests 
may be destroyed, human and l�vestock health may be �mpa�red, b�rds, w�ldl�fe and 
aquat�c an�mals may be k�lled, and so�l, a�r and water may be contam�nated.
 
Although Nepal uses relat�vely small quant�ty of pest�c�des as compared to the 
developed and mechan�sed count�es, the level of pest�c�de m�suses �s h�gh and the 
env�ronmental and health hazards are cons�dered greater than �n the developed 
countr�es. Many pest�c�des commonly sold �n As�a are extremely hazardous 
(Category I and II chem�cals), wh�ch are e�ther banned or severely restr�cted for 
use �n the developed world even when used w�th h�gh levels of protect�on (P�ngal� 
& Roger, 1995). The most common harmful effects of pest�c�des on human health 
and env�ronment are descr�bed as follows:

2.4.1 Human health hazards
Develop�ng countr�es use only 20% of the world’s agrochem�cals, yet suffer 99% 
of deaths from pest�c�de po�son�ng (Kesavachandran et al., 2009). Nepal belongs 
under th�s category but there �s a lack of eas�ly ava�lable �nformat�on on pest�c�de 
related �llness and death. L�ke most other develop�ng countr�es, the awareness 
about the health hazards of pest�c�des and �nformat�on on health r�sks of pest�c�des 
m�suse are rare �n Nepal. Only recently, few stud�es have est�mated health r�sks of 
pest�c�des m�suse �n Nepal such as Aterya (2008) who est�mated that the average 
cost of �llness result�ng from pest�c�de exposure was NPR 114 per person wh�ch 
�s nearly one-th�rd of a person’s total expend�ture on health care. Desp�te the fact 
that pest�c�des m�suse can have ser�ous consequences, the adverse effects of 
pest�c�de on human health are not cons�dered ser�ous because the major�ty of the 
publ�c rema�ns unaware of the harmful effects of pest�c�des and the�r long-term 
�mpacts on human health.

The degree of health hazards due to pest�c�de exposure depends on the: �nherent 
tox�c�ty of the compound, mode of exposure to the tox�c�ty, durat�on of exposure, 
dose of tox�c substance and sens�t�v�ty of an �nd�v�dual to that tox�n. The health 
effects of a pest�c�de product may be a consequence of e�ther the act�ve �ngred�ent 
or the other �ngred�ents �n the formulat�on or both (Alavanja et al., 2004).  Generally, 
as the amount of exposure �ncreases, the r�sk of tox�c effect also �ncreases; the 
longer or more often a person �s exposed to a g�ven amount of a pest�c�de, and 
greater the strength of tox�c�ty of the chem�cal, the greater the extent of harm. 

2.4.2 Pathways of human exposure to pesticides
Pest�c�des can enter to the human body through ‘d�rect’ and ‘�nd�rect’ pathways. 
The ‘d�rect exposure’ occurs when �nd�v�duals come �n d�rect contact to pest�c�des 
through dermal or eye exposure, �nhalat�on and �ngest�on. The dermal absorpt�on 
route �s cons�dered as the pr�nc�pal source of exposure. Persons such as m�xers, 
loaders, appl�cators and product�on workers who come �nto d�rect contact of 
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pest�c�des are l�kely to have the h�ghest levels of d�rect exposure. Nepalese farmers 
who apply pest�c�des w�thout tak�ng adequate precaut�ons and w�thout personal 
protect�on equ�pment are most l�kely to suffer from d�rect exposure to pest�c�des.

The ‘�nd�rect exposures’ occur through dr�nk�ng water, breath�ng a�r, dust, 
and res�dues �n foods wh�ch represent routes of long-term, generally low-
level exposures (Alavanja et al., 2004). The major source of �nd�rect exposure 
to pest�c�des �s thought to be from res�dues �n treated crops. A food conta�n�ng 
pest�c�de res�due that exceeds the establ�shed MRL �s not cons�dered safe for 
consumpt�on. However, there �s a w�despread �gnorance of the chron�c pest�c�de 
po�son�ng �n Nepal (Pal�khe, 2002). In add�t�on, contam�nated water resources and 
contam�nated a�r (appl�cat�on dr�ft, pest�c�de leak from pest�c�de formulat�on plants, 
storage etc.) are other avenues of �nd�rect exposure. Pest�c�des are also exposed 
to others such as bystanders—those who come �n contact w�th the sprayed areas 
along roads�des, playgrounds where pest�c�des are used and water sources or 
areas that rece�ve pest�c�de dr�fts. 

2.4.3  Types of pesticide poisonings
The types of pest�c�de exposure to humans are class�f�ed as e�ther acute po�son�ng 
(a short term, sudden and severe exposure) or chron�c po�son�ng (prolonged or 
repeated exposures over long t�me). 

Acute effects: The acute po�son�ng usually occurs when a person �nhales or �ngests 
an unacceptable level of pest�c�des �n an acc�dental event or short t�me per�od. 
The �mmed�ate or acute symptoms of over-exposure to pest�c�des �nclude burn�ng, 
�rr�tat�ng, st�ng�ng, or �tch�ness of eyes, nose, throat and sk�n, nausea, d�zz�ness, 
numbness, vom�t�ng, d�arrhoea, cough�ng, headache, se�zures, d�ff�cult�es �n 
breath�ng, loss of consc�ousness, and even death. All types of pest�c�des but the 
organophosphate and carbonate groups are cons�dered as more ser�ous for acute 
po�son�ng. 

The other major type of acute effect �s self-po�son�ng. Pest�c�de self-po�son�ng �s 
one of the most commonly used means of su�c�de worldw�de (Gunnell et al., 2007) 
and magn�tude of the problem and global d�str�but�on �s not clear. Konradsen et al. 
(2003) reported about 3 m�ll�on cases of pest�c�de self-po�s�ng world-w�de annually, 
account�ng 30% of all su�c�des. Bertolote et al. (2006) also est�mated that self-
po�son�ng w�th pest�c�des accounts for about a th�rd of all su�c�des worldw�de. Th�s 
�s also one of the major causes of deaths �n develop�ng countr�es �nclud�ng Nepal. 
Konradsen et al. (2003) reported that �n South East As�a, about 20% off�c�ally 
recorded su�c�des were pest�c�de self-po�son�ngs. However, �n Nepal, the f�gure �s 
est�mated to be even h�gher: 31% of all su�c�dal deaths between 1999-2000 were 
due to pest�c�de po�son�ng (CBS, 2001). Deadly chem�cals such as Z�nc Phosph�de 
(rodent�c�de) have been frequently used for self-po�son�ng. 

Chronic effects: Chron�c po�son�ng occurs through consumpt�on of foods such as 
fru�ts, vegetables, meat, f�sh and da�ry products, dr�nk�ng of contam�nated water 
and exposure to contam�nated a�r for a long t�me. The effects of chron�c po�son�ng 
�nclude organ damage such as l�ver and k�dney fa�lure, reproduct�ve d�sorders 
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(b�rth defects) carc�nogen�c (cancer), neurotox�c�ty (neurolog�cal d�sorders), 
mutagen�c�ty (gene mutat�ons), metabol�sm (tox�cok�net�cs), resp�ratory problems, 
memory d�sorders and death. 

Chron�c exposure too many organophosphate �nsect�c�des can cause d�srupt�on to 
the nervous system �nclud�ng bra�n. Chlorpyr�fos (Dursban), a common pest�c�de 
used to control �ndoor pests such as term�tes, fleas and cockroaches has been 
reported to cause b�rth defects on human (Sherman, 1996). In the past, more 
harmful classes of pest�c�des such as organophosphates (e.g. methyl parath�on, 
Malath�on, chlorpyr�fos) and organchlor�nes (e.g. DDT, BHC, Chlordane, Heptachlor, 
and L�ndane) have been extens�vely used �n Nepal. Pest�c�des such as DDT have 
been shown to be transferred from mother unknow�ngly to �nfants through breast 
m�lk thereby affect�ng development of the baby. 

Among the other poss�ble health �mpacts of chron�c pest�c�de exposures, cancer 
has been cons�dered as the major concern. Ep�dem�olog�cal stud�es of cancer 
and neurolog�cal d�seases suggest that human health effects occur at current 
exposure levels �n occupat�onal and env�ronmental sett�ngs (Alavanja et al., 
2004). Several laboratory an�mal exper�ments have shown carc�nogen�c effects 
from pest�c�des. Jaga and Dharman� (2005) observed that pest�c�de exposure �s 
an �mportant r�sk factor assoc�ated w�th cancer development mak�ng agr�cultural 
and �ndustr�al workers h�gh r�sk-groups. Bass�l et al. (2007) reported pos�t�ve 
assoc�at�ons between pest�c�de exposure and sol�d tumour development. They 
also reported that h�gher rates of stomach cancer were found �n areas w�th h�gh 
levels of atraz�ne contam�nat�on �n the water. The most cons�stent assoc�at�ons 
were found for bra�n and prostate cancer. An assoc�at�on was also found 
between k�dney cancer �n ch�ldren and the�r parents’ exposure to pest�c�des at 
work. Cont�nued �ngest�on of tox�c chem�cals such as BHC, DDT and cyclod�ne 
compounds show carc�nogen�c effect on human even at low doses (B�sta et al., 
2004). The Un�ted State Env�ronment Protect�on Agency (US-EPA) has evaluated 
several pest�c�des and class�f�ed them for ‘carc�nogen�c potent�al’ based on the 
ev�dences from laboratory an�mal test�ng, metabol�sm stud�es and ep�dem�olog�cal 
exper�ments. Several pest�c�des currently �n use �nclud�ng butachlor, d�uron, 
mancozeb, mataldehyde, permethr�n, pr�m�carb, th�od�carb and 2, 4-D have been 
class�f�ed as ‘probable human carc�nogens’. 

2.4.4 Environmental hazards
Env�ronmental pollut�on �ncludes contam�nat�on of water, so�l, a�r and destruct�on of 
b�od�vers�ty. Pest�c�des are cons�dered as one of the top s�x env�ronmental polluters 
(Blacksm�th Inst�tute, 2013). Even �f pest�c�des are appl�ed prec�sely follow�ng 
appropr�ate methods and labelled d�rect�ons, they have un�ntended effects and 
reach dest�nat�ons other than the target pests. For example, appl�ed pest�c�des 
are depos�ted on so�ls, water sources, surround�ng plants and a�r. The degree of 
pest�c�de contam�nat�on �n untargeted places depends on the pest�c�des’ chem�cal 
propert�es, �ts stab�l�ty and weather cond�t�ons such as temperature, w�nd speed 
and d�rect�on. The commonly observed env�ronmental hazards from pest�c�des are 
as follows: 
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2.4.5  Persistence in nature
Some of the pest�c�des breakdown once exposed to env�ronmental factors such 
as heat, l�ght, water and m�croorgan�sm, wh�le others rema�n h�ghly stable for 
years before break�ng down �nto �nert mater�als. Such compounds are called 
pers�stent organ�c pest�c�des (POP). Th�s group of pollutants �ncludes n�ne 
of the older organochlor�nes namely Aldr�n, BHC, Chlordane, DDT, D�endr�n, 
Endr�n, Heptachlor, M�rex, and Toxaphene, and three other chem�cals namely 
polychlor�nated b�phenyls (PCBs), D�ox�ns and Furans. These 12 chem�cals are 
also called the ‘D�rty Dozen’. Most of these have been banned for use �n major�ty 
of countr�es, �nclud�ng Nepal. 

The key features of a POP are that they pers�st �n the env�ronment for a longer 
t�me, they travel long d�stances or far from the�r sources and they are capable of 
accumulat�ng �n the body fat of l�v�ng organ�sms, wh�ch �s known as ‘b�oaccumulat�on’.  
Pest�c�des such as DDT are fat soluble and are therefore found �n fatty foods 
such as meat and da�ry products. The DDT Factsheet (PAN-UK, 1998) reports 
that analys�s of 203 human fat samples �n the UK showed 99% of the samples 
conta�ned detectable res�dues of DDT. Even �n North Amer�ca and countr�es 
across Northern Europe, where use of DDT has been banned for several years, 
�ts res�dues are st�ll often found �n foods as a result of env�ronmental pers�stence, 
�llegal use or �mportat�on of contam�nated foods from reg�ons where DDT �s st�ll 
be�ng used. Therefore, the POPs are global pollutants and because of the�r tox�c�ty 
and pers�stence �n nature, they pose ser�ous adverse effects on human health, 
w�ldl�fe and aquat�c l�ves across the globe. 

Not only do pest�c�des pers�st and are dangerous �n the�r or�g�nal form, they 
can also break down �nto other forms such as metabol�tes and become even 
more dangerous chem�cals than the�r parent chem�cals. Upon exposure to the 
env�ronment, many pest�c�des can evaporate or volat�l�se, often form�ng volat�le 
organ�c compounds (VOCs), wh�ch can cause several adverse effects to human 
be�ngs and an�mals. The VOCs also play a role �n the format�on of ground-level 
ozone, a major factor �n a�r pollut�on and a s�gn�f�cant health hazard.

2.4.6  Contamination of soil, water and air 
Pest�c�des have contam�nated almost every part of our env�ronment. Pest�c�de 
res�dues are commonly found �n so�l, water (surface and ground water) and a�r, 
creat�ng a w�despread problem globally. Pest�c�des can reach surface water 
through runoff and contam�nate ground water through leach�ng. Pest�c�de dr�ft �s 
a major env�ronmental problem. Dr�ft of volat�le compounds cause a�r pollut�on. 
Based on the pers�stence and mob�l�ty nature of pest�c�des, they have the potent�al 
to contam�nate water sources through runoff, leach�ng and spray dr�ft. Although 
th�s �s an ongo�ng concern, fortunately, so�l, water and a�r contam�nat�on w�th 
pest�c�des are not yet cons�dered ser�ous �n Nepal.

2.4.7  Effect on biodiversity
Pest�c�des are dangerous chem�cals w�th the capab�l�ty of k�ll�ng any non-target 
spec�es �nclud�ng human be�ngs. Pest�c�des e�ther from the�r d�rect contact or dr�ft 
from the�r or�g�nal po�nt of appl�cat�on can harm benef�c�al �nsects such as honey 
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bees, other poll�nators, natural enem�es of pest such as predators and paras�te 
�nsects, scavengers and sp�ders that can lead to ecolog�cal �mbalance.  Insect�c�des 
are also tox�c to av�an spec�es, w�ldl�fe, f�sh, amph�b�ans and several other aquat�c 
organ�sms. Therefore, pest�c�de contam�nat�on poses s�gn�f�cant r�sk to the non-
target organ�sms rang�ng from benef�c�al so�l m�croorgan�sms to mammals. The 
�mpacts of pest�c�des on b�od�vers�ty are huge �n Nepal, although they are not 
properly stud�ed.

All of the above-d�scussed env�ronmental effects have d�rect or �nd�rect �mpacts on 
human health and well-be�ng.

2.4.8  Development of resistant pests
Insect�c�de Res�stance Act�on Comm�ttee (IRAC, onl�ne) def�nes res�stance as “a 
her�table change �n the sens�t�v�ty of a pest populat�on that �s reflected �n the repeated 
fa�lure of a product to ach�eve the expected level of control when used accord�ng to the 
label recommendat�on for that pest spec�es.” Repeated appl�cat�ons and h�gher than 
requ�red rates of a s�ngle synthet�c pest�c�des can result �n res�stance amongst the 
target populat�ons.  Th�s phenomenon occurs when a pest�c�de k�lls the major�ty of the 
target pest populat�on, but some res�stant �nd�v�duals surv�ve. The offspr�ng of these 
surv�vors w�ll carry the ab�l�ty to tolerate the exposure to the same type of pest�c�des. 
The�r populat�on w�ll �ncrease �n greater proport�on w�th each succeed�ng generat�on 
and pest�c�des from the same mode of act�on w�ll not k�ll them because offspr�ng of 
res�stant �nd�v�duals w�ll dom�nate the populat�on. Development of res�stance to pests 
�s commonly observed �n both �nsects and weeds. 

Currently, several spec�es of �nsects, weeds and m�tes have developed res�stance 
to certa�n groups of pest�c�des. For example, over 574 spec�es of �nsect pests have 
been reported to develop res�stance to 338 compounds globally (APRD, onl�ne).
Some examples �nclude mosqu�to res�stance to DDT, d�eldr�n and Malath�on �n Ind�a 
and Nepal, fru�t fly res�stance to malath�on �n USA and Colorado beetle res�stance 
to 52 d�fferent compounds belong�ng to major �nsect�c�de classes. S�m�larly, 
accord�ng to the Internat�onal Survey of Herb�c�de Res�stant Weeds (HRAC, 
onl�ne), 449 b�otypes from 210 weed spec�es (143 d�cots and 102 monocots) have 
been conf�rmed to be res�stant to 156 d�fferent herb�c�des.

Although, farmers �n Nepal occas�onally compla�n about the �neffect�veness of 
pest�c�des �n controll�ng targeted pests, only Helicoverpa armigera from cotton 
grow�ng areas of Nepalgunj and fresh vegetable (tomato) grow�ng area of 
Dhanubase, Syangja have been conf�rmed to have developed res�stance to several 
pest�c�des (Armes & Pandey, 1996).  Ind�scr�m�nate and repeated use of pest�c�des 
w�th a s�m�lar mode of act�on �s l�able to develop res�stance �n many other pests, 
espec�ally �n fresh vegetable grow�ng areas of the country.

2.4.9  Secondary pests resurgence
Ind�scr�m�nate and unnecessary use of certa�n broad-spectrum pest�c�des k�ll not only 
the target pests, but also other natural control agents such as predators and paras�tes. 
Pest resurgence occurs when a pest�c�de treatment destroys a target pest populat�on; 
�t also k�lls, repels, �rr�tates or otherw�se deters the natural enem�es of the pest. After 
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the exp�ry of res�dual act�v�ty of the pest�c�de, the pest populat�on can �ncrease more 
rap�dly and to a h�gher abundance when natural enem�es are absent or are �n low 
abundance (Dutcher, 2007). A secondary populat�on w�ll rap�dly �ncrease �n number 
because no natural enem�es rema�n to prevent the populat�on explos�on. In some 
�nstances, secondary pests cause greater damage than the pests that were �n�t�ally 
the problem. An outbreak of brown plant hopper follow�ng �nsect�c�de appl�cat�on to 
suppress r�ce bug �n Ch�twan �n 1996 was a case of secondary pest resurgence. 
Farmers from Kask� and Tanahu d�str�cts have reported s�m�lar outbreaks of brown 
plant hopper �n r�ce and scale �nsects �n c�trus.

2.4.10  Economic burden
Pest�c�de m�suse has a huge econom�c burden �n any country as �t �mpacts 
human health, product�on costs, �nternat�onal trade �mpl�cat�ons and env�ronment 
degradat�on. As a member of the World Trade Organ�zat�on (WTO), Nepal has to 
fulf�l the �nternat�onal trade agreements such as San�tary and Phytosan�tary (SPS) 
and Codex MRL requ�rements. W�th the �ncreas�ng global�sat�on of trade, Nepal 
has a huge potent�al of export�ng products such as tea, coffee, sp�ces, g�nger, 
honey, fru�ts and vegetables to �nternat�onal markets. However, as such, they 
cannot be exported �f they do not meet the �nternat�onal and reg�onal standards. 
For any nat�on, �mpacts of pest�c�des on human health and the env�ronment w�ll 
have huge econom�c consequences.  

2.5 Extent of pesticides misuse in Nepal
The m�suse of pest�c�des �n Nepal �s qu�te alarm�ng as ev�denced from a recent 
(2014) survey of the vegetables be�ng suppl�ed to the market �n Kathmandu. More 
than 90% of the vegetables sold �n the Kathmandu Valley have been found w�th 
unacceptable levels of pest�c�de res�due. Th�s �s just a one example; the b�g p�cture 
of pest�c�de m�suse could be beyond the expectat�ons of everyone.

The use of pest�c�des �n Nepal appears to be �ncreas�ng (F�gure 1) and so �s the 
extent of m�suses. Acute pest�c�de po�son�ng due to �mproper appl�cat�on and 
handl�ng pract�ces, �ntent�onal m�suse such as self-po�son�ng and chron�c effects 
due to long-term exposure to pest�c�de res�dues �n food and water are the major 
concerns of pest�c�de m�suse �n Nepal. Rottenberg (2004) concluded that Nepalese 
are most suscept�ble to exposure of POP pest�c�des through contam�nated foods, 
mostly m�lk, meat and f�sh. Breast m�lk contam�nat�on �s another concern due to 
the ab�l�ty of POPs to b�oaccumulat�on. Paneru et al. (2004) reported that farmers 
were st�ll us�ng banned POPs such as DDT and BHC for d�fferent purposes and 
nat�onally banned pest�c�des were eas�ly ava�lable �n the market through �llegal 
routes.  Res�dues of large number of POPs, wh�ch has been banned for use 
�n agr�culture and publ�c health s�nce 2001, have also been reported �n food 
commod�t�es (Ko�rala et al., 2009).
 
Desp�te these problems, l�m�ted data are ava�lable on the contam�nat�on of food 
w�th pest�c�des and related health �ssues. The Department of Food Technology and 
Qual�ty Control (DFTQC) conducted a survey across the country from 1995-2007 
and analysed 1,034 food samples from d�fferent food commod�t�es �n Nepal (Ko�rala 
et al., 2007). Of the total samples analysed, 12% were detected w�th res�dues of 
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Malath�on (3.9%), BHC (3.1%), methyl parath�on (2.8%) and DDT (1.8%). The 
h�ghest level of contam�nat�on was detected �n root vegetables (11.9%) followed 
by leafy vegetables (10.9%). 

G�r� (2010) collected and analysed samples of vegetables (16), fru�t (5) and so�ls 
(19) from nearby Kathmandu Valley and 11 tea samples from d�fferent tea estates 
�n eastern Nepal. The tea samples were found to be contam�nated w�th banned 
pest�c�des such as Eth�on. Almost all so�l samples except those from Kathmandu 
were found to be contam�nated w�th pest�c�des. Some of the fresh fru�ts and 
vegetables were also contam�nated w�th banned pest�c�des such as Eth�on, 
Chloropyrus and Carbendaz�m. These results are alarm�ng as �t �s assumed that 
the farmers from ne�ghbourhoods �n the Kathmandu valley are relat�vely aware 
and follow the gu�del�nes for pest�c�de use accurately. Th�s �nd�cates the pest�c�de 
contam�nat�on �n further remote or �nter�or areas could be even worse.

In a survey of commerc�al vegetable growers �n Bhaktapur d�str�ct, Jha and Regm� 
(2009) found that farmers del�berately apply an overdose of pest�c�des because 
they are uncerta�n of effect�veness of the recommended dose. They also observed 
that although all farmers used h�gher than recommended doses of pest�c�des, the 
farmers tra�ned on IPM used relat�vely lower amounts than those w�thout the tra�n�ng. 
For example, farmers w�thout the IPM tra�n�ng used 4.4 t�mes the opt�mal dose as 
compared to 2.7 t�mes by the tra�ned farmers. They also concluded that the reduct�on 
�n pest�c�de use from current level would not decrease y�eld s�gn�f�cantly.     

Generally, consumers and the general publ�c are not aware of pest�c�de m�suse 
or �llness due to pest�c�de po�son�ngs; �llness or �nc�dences w�th pest�c�des m�suse 
are often not reported. Recently, a few med�a stor�es have reported that Nepal� 
food markets are flooded w�th banned, fake and obsolete pest�c�des (Thapal�ya, 
2011; Paudel, 2011).  Banned pest�c�des such as DDT, D�eldr�n, Aldr�n, Heptachlor, 
Texaphene, BHC, L�nden, methyl parath�on and monocrotophus, among others, 
were ava�lable �n the Nepal� market (Thapal�ya, 2011). Dealers were found 
tamper�ng w�th exp�ry dates and sell�ng them �n the market.  These pract�ces are 
common even today and banned pest�c�des are be�ng sold under the trademark 
of renowned Ind�an pharmaceut�cal compan�es. Because of the porous border 
and poor regulatory system of the country, several types of fake pest�c�des are 
�mported �llegally from Ind�a. Stamp�ng new exp�ry dates on the outdated pest�c�des 
by dealers �s not an uncommon pract�ce. 

The contam�nat�on of so�l, water and a�r w�th pest�c�des �s not commonly cons�dered 
as a major concern �n Nepal. In a recent study, G�r� et al. (2012) analysed so�l samples 
from four d�str�cts around Kathmandu valley and found that some so�l samples were 
contam�nated w�th d�fferent pest�c�des �nclud�ng parath�on-methyl, a h�ghly carc�nogen�c 
organophosphorus �nsect�c�de, wh�ch has been banned for use �n Nepal. 

Res�dues of banned pest�c�des, such as organophosphate �nsect�c�des, are st�ll 
found �n gra�ns, fresh vegetables, fru�ts and water that we consume da�ly. The 
check�ng of cross-border entry of foods that are �nd�scr�m�nately and �llegally treated 
w�th pest�c�des �s a b�g challenge for Nepal. Desp�te the ex�stence of quarant�ne 
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off�ces �n ma�n check po�nts along the Indo-Nepal border, there �s no systemat�c 
sampl�ng and analys�s of foods enter�ng Nepal espec�ally fresh vegetables and 
fru�ts. Safe d�sposal of banned, date exp�red and other obsolete chem�cals are 
another major concern �n Nepal. Over 74 tons of obsolete pest�c�des were reported 
to be st�ll stockp�led �n warehouses at d�fferent locat�ons and were be�ng used on 
farm and for other agr�cultural purposes (Sah, 2002; Rottenberg, 2004). The r�sks 
of contam�nat�on of such pest�c�des �n the env�ronment are very h�gh through the 
sp�lls, leaks and �mproper dump�ng/d�sposal pract�ces.  

Due to a low level of awareness among the general publ�c, pest�c�de m�suse �s a 
grow�ng concern �n Nepal. The �mpacts of current pest�c�des m�suse w�ll become 
apparent only �n the next 10-20 years.  Cons�der�ng the current scenar�o, there 
w�ll be havoc on human health and env�ronmental �ssues from pest�c�de m�suse 
�n Nepal. The burden w�ll be huge and hard to handle. Therefore, every sector 
�nvolved needs to act promptly and d�l�gently to avo�d th�s s�tuat�on. 

3. Chemical fertilisers 
Chem�cal fert�l�sers are the art�f�c�ally manufactured compounds that supply 
certa�n plant nutr�ents.  Among the agro-chem�cals, chem�cal fert�l�sers const�tute 
the largest volume �n terms of use. The �mportance of chem�cal fert�l�sers �n the 
modern agr�culture �s s�gn�f�cant and �t may not be poss�ble to meet the grow�ng 
demands of agr�cultural product�on (food, feed, f�bre) w�thout the use of fert�l�sers. 
Fert�l�sers when used jud�c�ously and �n comb�nat�on w�th other sources of plant 
nutr�ents are benef�c�al. In the global perspect�ve, Nepal �s one of the least fert�l�ser 
consum�ng countr�es.  

Systemat�c �mportat�on and d�str�but�on of fert�l�sers started �n Nepal w�th the 
establ�shment a publ�c sector enterpr�se—Agr�culture Input Corporat�on (AIC)—�n 
1966 (Shrestha, 2010). No fert�l�sers are manufactured �n Nepal. Therefore, the 
supply�ng adequate fert�l�sers �n the country have always been a challenge for 
the government.  Dur�ng the per�od from 1973 to 1997 the government prov�ded 
some pr�ce and transport subs�dy and all of the fert�l�sers �mport, d�str�but�on and 
sale was under the monopoly of AIC. In 1997/98, the government �ntroduced a 
fert�l�ser deregulat�on pol�cy and gave equal opportun�t�es to the pr�vate compan�es. 
W�thdrawal of subs�dy led to the decl�ne �n fert�l�ser consumpt�on (F�gure 2), and the 
supply s�tuat�on could not be �mproved even after the deregulat�on (Shrestha, 2010). 
Both AICL and pr�vate traders were unable to supply adequate fert�l�sers after 1999 
because of large pr�ce fluctuat�ons �n the �nternat�onal market and subs�dy �ssues 
�n Nepal. The prov�s�on of government subs�dy has d�rectly �mpacted fert�l�ser 
consumpt�on pattern �n Nepal. Therefore, the formal stat�st�cs show a substant�al 
decl�ne �n the total fert�l�ser use �n Nepal (F�gure 2B). However, �t �s very d�ff�cult to 
est�mate the exact amount of fert�l�sers �mported and used �n Nepal because the 
�nformally or �llegally traded fert�l�sers, espec�ally from Ind�a, const�tute a major 
port�on of fert�l�sers be�ng used �n Nepal (Shrestha, 2010).
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F�gure 2. Trend of chem�cal fert�l�sers use (,000 MT) �n Nepal: (A) before the deregulat�on (1971-1997) 
and (B) after the deregulat�on (1997-2009) (Source: MOAD, 2012).

N�trogen (N) �s the most common y�eld l�m�t�ng nutr�ents for crop product�on �n 
Nepal. Although the total amount of fert�l�ses used �n Nepal �s small, many farmers 
�n Nepal use excess�ve amount of n�trogenous fert�l�sers such as urea �n certa�n 
cereals and most of the commerc�al crops such as vegetable and potato product�on. 
Th�s pract�ce has affected the so�l react�on and nutr�ent balance lead�ng to decl�ne 
�n crop product�v�ty. Excess�ve and non-jud�c�ous use of chem�cal fert�l�sers has 
huge negat�ve �mpacts on env�ronment, human health and the cost of product�on. 
Crops cannot absorb all of the nutr�ents appl�ed through fert�l�sers, nor can so�l 
reta�n res�dual nutr�ents for a long t�me. The unused or res�dual nutr�ents �n so�l are 
prone to loss �nto the a�r and water. Th�s loss not only affects farmers' prof�t (as they 
have to �nvest more on fert�l�ser), but th�s also has env�ronmental consequences. 
The most common adverse effects of fert�l�sers m�suse can be as follows:

i. Effect on soil quality: Chem�cal fert�l�sers conta�n h�gh concentrat�ons of 
m�neral salts and �nert mater�als.  They do not add any organ�c matter to the so�l.  
Therefore, chem�cal fert�l�sers are not benef�c�al to so�l organ�sms and also do not 
contr�bute to �mprov�ng so�l structure. In the context of Nepal where the recycl�ng 
of organ�c res�dues �s l�m�ted, �f chem�cal fert�l�sers alone are used cont�nuously 
w�thout organ�c amendments, so�l organ�c matter (SOM) w�ll decl�ne, m�crob�al 
act�v�t�es �n the so�l w�ll d�m�n�sh and so�l w�ll become compact and hard to work; 
overall, so�l fert�l�ty deter�orates. S�m�larly, cont�nuous use of chem�cal fert�l�sers 
alone results �n so�l ac�d�f�cat�on as a result of lower�ng of so�l pH by mob�l�s�ng 
or �ncreas�ng ac�d�c compounds �n the so�l and deplet�on of other nutr�ents that 
are not suppl�ed by a part�cular fert�l�ser. The problem may be caused by over 
appl�cat�on of ac�d�fy�ng fert�l�sers such as ammon�um sulphate. 

ii. Effect on water quality: After fert�l�ser �s appl�ed, part of �t �s washed away w�th 
surface runoff and part of �t �s leached to ground water, end�ng up �n dr�nk�ng water 
sources. Therefore, excess�ve rates and �nappropr�ate methods of appl�cat�on, 
espec�ally when us�ng n�trogenous fert�l�sers, can have adverse effects on ground 
water qual�ty through leach�ng as so�l n�trate (NO3-). Leached or washed NO3 ends 
up �n the ground water as well �n water bod�es such as lakes, wells, r�vers and 
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streams. Excess concentrat�ons of phosphorus (P) and N �n surface runoff are 
the major contr�butors to the �mpa�rment of water bod�es, wh�ch can cause algal 
blooms, eutroph�cat�on, and subsequent dead zones. Th�s aspect, however, �s not 
ser�ously cons�dered �n Nepal.

iii. Greenhouse gas emission: When N �s added to the so�l through the use of 
synthet�c fert�l�sers, n�trous ox�de (N2O), wh�ch �s one of the major greenhouse gases, 
�s em�tted. Therefore, agr�cultural so�l management �s cons�dered as the largest source 
of N2O em�ss�ons contr�but�ng to greenhouse gases and a�r pollut�on. 

In add�t�on to these env�ronmental effects after the�r appl�cat�on, fert�l�sers use huge 
amounts of energy �f they have to be manufactured. Moreover, for a country l�ke 
Nepal, where there �s no fert�l�ser manufactur�ng, �t becomes an expens�ve �nput and 
requ�res large amounts of f�nanc�ng for the�r �mport. S�m�larly, use of chem�cal fert�l�sers 
alone �ncreases the dependency of farmers on them. If, for some reason, there �s 
a shortage of a spec�f�c or commonly used fert�l�ser, famers �n Nepal would face a 
shortage, decreas�ng the overall y�eld of the�r crops; th�s �s a common �ssue. The 
dependence on chem�cal fert�l�sers �s not a susta�nable means for crop product�on.

4. Hormones and plant growth regulators
Plant hormones are the substances that are produced naturally w�th�n plants and 
are essent�al for regulat�ng the�r growth and development. Plant growth regulators 
(PGR) also known as plant exogenous hormones that occur naturally �n plants 
and funct�on s�m�larly to naturally ava�lable plant hormones. They are not nutr�ents 
but are used for the purpose of alter�ng or mod�fy�ng plant growth processes. 
They act by controll�ng or mod�fy�ng plant growth processes, such as enhanced 
germ�nat�on, �n�t�at�on of roots, growth of leaves and flowers, elongat�on of stems, 
fru�t set and drop, development and r�pen�ng of fru�t (Lyng, 2007; Yau, 2011; F�shel, 
2012). Plant growth regulators are therefore a group of chem�cals for controll�ng, 
enhanc�ng or mod�fy�ng the natural plant growth processes. There are f�ve major 
classes of PGR commonly used �n plants as follows: 

(i) Auxins: Endogenous aux�ns and synthet�c compounds such as 
�ndolebutyr�c ac�d (IAA) and naphthylacet�c ac�d (NAA) are used for the 
�n�t�at�on and accelerat�on of the root�ng of cutt�ngs and shoot elongat�on. 
They are used for delay�ng leaf senescence, r�pen�ng of fru�ts and also to 
prevent the dropp�ng of fru�t. 

(ii) Cytokinins: Promote cell d�v�s�on and st�mulate shoot prol�ferat�on. They 
are used to st�mulate shoot �n�t�at�on and bud format�on �n t�ssue culture, 
to hasten matur�ty, enhance fru�t color, and to prolong storage l�fe of 
flowers and vegetables.

(iii) Gibberellins: Areder�vat�ves of g�bberell�c ac�d and they promote 
flower�ng, stem elongat�on and the dormancy break of seeds. They are 
also used to �ncrease stalk length, flower and fru�t s�ze and to produce 
seedless fru�ts.
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(iv) Abscisic acid: A plant growth �nh�b�tor or growth retardant; �t acts as an 
antagon�st of g�bberell�ns.

(v) Ethylene: It �nduces dormancy, prevents seeds from germ�nat�on and 
causes absc�ss�on of leaves, fru�ts, and flowers. Ethylene �s a gas wh�ch 
�nduces r�pen�ng of many types of fru�t, �nclud�ng banana and mango.  

Although PGRs are not as w�dely and excess�vely used as fert�l�sers and pest�c�des, 
the�r use �s not properly regulated �n Nepal. Some of the PGRs �n Nepal are used 
for r�pen�ng agents, swell�ng and sweeten�ng agents �n plants. The m�suse of 
PGRs may not be as s�gn�f�cant as pest�c�des, but there are concerns of res�dues 
on crops espec�ally wh�le used �n r�pen�ng and growth hasten�ng. 

Generally, PGRs are not cons�dered hazardous to human health �f they are used 
�n accordance w�th good agr�cultural pract�ce. However, �f they are m�sused, crops 
w�ll exper�ence an enhanced  r�pen�ng process, result�ng �n r�pen�ng on the fru�t 
surface w�th the core rema�n�ng raw, wh�ch may adversely affect the palatab�l�ty 
and qual�ty of the fru�t as often seen �n banana and mango. Farmers �n Nepal use 
several types of PGRs w�thout know�ng the�r funct�ons and effects. Inc�dences 
such as cont�nuous grow�ng/swell�ng of fru�ts such as cucumber and pumpk�ns 
after harvest are the results of overuse of PGRs appl�ed just pr�or to harvest.

Several types of hormones and ant�b�ot�cs are also reported to be used �n an�mal such 
as �n poultry, da�ry and aquaculture for the purpose of hastened growth and produc�ng 
more y�elds. The uncontrolled use of ant�b�ot�cs can lead to the emergence of ant�b�ot�c 
res�stant bacter�a. Th�s can be a ser�ous publ�c health concern �n some countr�es but 
there are no reports of th�s problem occurr�ng �n Nepal.

5. Regulation of agro-chemicals in Nepal 
Every year, new pest�c�des, fert�l�sers and PGRs are �ntroduced �n Nepal, but not all 
of the chem�cals �mported are legally reg�stered for sale and use. As a un�versally 
accepted rule, before a new product �s �mported, d�str�buted, sold, and used, �t must 
be r�gorously assessed aga�nst human health, env�ronment and safety standards 
and reg�stered through appropr�ate government agenc�es. It must ensure that 
the human health and env�ronmental r�sks assoc�ated w�th �ts proposed use are 
acceptable. In order to safeguard human health and the env�ronment, all agro-
chem�cals must be effect�vely regulated. 

5.1 Regulation of pesticides 
Currently, there are several acts and regulat�ons ava�lable for the regulat�on of 
pest�c�des. The  Nepal Pest�c�de Act 1991 was promulgated to have a prov�s�on 
w�th regard to �mport, export, product�on, market�ng and use of pest�c�des. 
S�m�larly, Pest�c�de Regulat�ons (1994) and Env�ronmental Protect�on Act (1996) 
are ava�lable for the regulat�on of pest�c�des. 

The Pest�c�de Act has the prov�s�on of a Pest�c�de Reg�strat�on Off�ce, wh�ch �s 
respons�ble for reg�strat�on of appropr�ate pest�c�des and preparat�on of necessary 
gu�del�nes for effect�ve, log�cal and proper use of pest�c�des. The Pest�c�de 
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Desp�te the prov�s�on of regulatory Acts and regulat�on �n Nepal, the regulatory and 
compl�ance system �s weak. As a result, banned, exp�red and counterfe�t pest�c�des 
are �mported and sold �n Nepal �llegally. The porous Nepal-Ind�a border makes �t 
d�ff�cult to control cross-border smuggl�ng of unauthor�sed pest�c�des. Therefore, �t 
�s expected that the actual quant�t�es of pest�c�des used or �mported �n Nepal could 
be much h�gher due to th�s undocumented �mports.   

There �s also a lack of a record�ng system for potent�ally hazardous chem�cals 
�n terms of the�r storage, sale and use �n the country. It �s poss�ble to trace the 
�mport records through customs off�ces that are legally �mported but th�s w�ll not 
prov�de the complete �nventory of the stocks. Although, PPD has started lately 
document�ng th�s �t �s far from be�ng complete. In the absence of such records not 
much can be sa�d �n terms of total demand and �s match�ng supply and whether 
farmers �n Nepal are benef�tt�ng from the recent advances �n th�s area of sc�ence. 
Another aspect �s the lack of regulatory overs�ght and  the h�gh levels of pest�c�de 
res�dues on food commod�t�es �n the market. Because of the �nappropr�ate 

Reg�strat�on Off�ce regulates the �mport, manufacture, sale, transport, d�str�but�on, 
market�ng and use of pest�c�des �n Nepal. It has a prov�s�on of a Reg�strar and 
Pest�c�de Board to develop regulat�ons and gu�del�nes for reg�strat�on of �mported 
pest�c�des, l�cens�ng of pest�c�des dealers or wholesalers/reta�lers and commerc�al 
appl�cators. The Pest�c�de Regulat�on deals about the procedures related to 
var�ous aspects of pest�c�des reg�strat�on and use �n Nepal �nclud�ng: reg�strat�on 
of pest�c�des, cancellat�on or suspens�on of reg�strat�on, approval of conta�ner and 
label, restr�ct�on for sale and d�str�but�on, and grant�ng and revok�ng l�cences to 
pest�c�de reta�lers, formulators and spray�ng entrepreneur. 

Currently, there are more than 70 reg�stered pest�c�de �mporters and f�ve pest�c�de 
formulators �n Nepal. More than 1,098 Trade names and 108 common names of 
var�ous pest�c�des have been reg�stered �n Nepal (Table 2). 

S.N. Pesticides Trade name Common name
1 Insect�c�de 613 44
2 Fung�c�de 304 31
3 Herb�c�de 120 18
4 B�opest�c�de 23 6
5 Rodent�c�de 18 2
6 Acar�c�de 12 4
7 Bacter�c�de 7 2
8 Mollusc�c�de 1 1

Total 1,098 108

Table 2: Summary of reg�stered pest�c�des �n Nepal as of 2011.

(Source: Pest�c�de Reg�strat�on and Management D�v�s�on (PMRD), 2011)
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pest�c�des use pract�ces and lack of an adequate mon�tor�ng system, excess�ve 
pest�c�de res�dues have been found �n fresh fru�ts and vegetables grown locally 
and �mported from elsewhere. Such products are sold �nd�scr�m�nately w�thout 
proper check�ng of MRLs for pest�c�des. The Central Food Research Laboratory 
�s respons�ble for the analys�s of food res�dues. However, �ts techn�cal and 
human resources capac�t�es are not adequate for mon�tor�ng and analys�ng the 
food samples for pest�c�de res�dues. There �s an urgent need to �mprove the food 
mon�tor�ng system supported by analyt�cal fac�l�t�es wh�ch can collect samples and 
analyse foods, espec�ally fresh vegetables, fru�ts, and da�ry and poultry products 
for the res�due of pest�c�des. 

R�gorous assessment of pest�c�de should be mandatory �n order to make sure that 
there �s no harm to human health and env�ronmental from the use or exposure 
to the product under the proposed use pattern. The pest�c�de label, wh�ch �s a 
legal document, prov�des d�rect�ons for us�ng properly that g�ves effect�ve product 
performance wh�le m�n�m�s�ng r�sk to human health and the env�ronment. Us�ng 
any pest�c�de �n any other way or on any other crop or pest than spec�f�ed on 
the label �s �llegal. Unfortunately, the users �n Nepal rarely follow pest�c�de labels 
and the law enforcement �s almost absent (G�r� et al., 2009). There �s also a lack 
of systemat�c approval/reg�strat�on procedure. Post-reg�strat�on mon�tor�ng and 
the enforcement of these regulat�ons are almost absent. S�m�larly, there �s no 
control over �llegal �mportat�on, d�str�but�on, sale, storage and d�sposal pract�ces. 
Consequently, non-recommended or non-reg�stered pest�c�des are be�ng sold and 
used. A cr�t�cal evaluat�on of leg�slat�on regard�ng pest�c�de �mports, reg�strat�on 
and use should be urgently �mplemented. 

Nepal should establ�sh a robust and funct�onal pest�c�de regulatory system s�m�lar 
to other developed countr�es such as USA, Canada, Un�ted K�ngdom, Austral�a 
and most European Un�on countr�es, wh�ch have well establ�shed pest�c�de 
reg�strat�on and compl�ance systems. For example, �n the Un�ted States, all 
pest�c�des are reg�stered and regulated by the Env�ronmental Protect�on Agency 
(EPA). S�m�larly, the Pest Management Regulatory Agency (PMRA) �s respons�ble 
for the regulat�on of pest�c�des �n Canada. Such agenc�es approve the reg�strat�on 
of pest�c�de follow�ng evaluat�on of sc�ent�f�c data whether the pest�c�de �s safe for 
human health and the env�ronment. They also re-evaluate reg�stered pest�c�des 
per�od�cally to determ�ne whether they meet the current health and env�ronmental 
protect�on standards. If any problems ar�se from any type of pest�c�de, they take 
act�on to recall those products from shelves and cessat�on of reg�strat�on. 

Further, �f new �nformat�on �nd�cates that a pest�c�de could pose unacceptable r�sks 
to human health, env�ronment, the pest�c�de �n quest�on should be re-evaluated, 
and regulatory dec�s�on should be made based on �ts r�sk assessment.

Nepal be�ng a s�gnatory of some of the �mportant �nternat�onal convent�ons such as 
Stockholm Convent�on (treaty to protect human health and the env�ronment from 
POPs), Rotterdam Convent�on (convent�on for the control of certa�n hazardous 
chem�cals �n �nternat�onal trade) and be�ng a member of the WTO, �t �s obl�ged 
to be respons�ble for �nternat�onal cooperat�on and regulat�on of such chem�cals 
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�n regard to human health and the env�ronment. Be�ng a member of WTO, �t 
must comply w�th SPS requ�rements, wh�ch �mpact on the �nternat�onal trade of 
agr�cultural commod�t�es �n Nepal.

5.2 Regulation of fertilisers
Pr�or to 1997, fert�l�ser trade and qual�ty control �n Nepal was not the sole 
respons�b�l�ty of the government. However, after the deregulat�on, as pr�vate sector 
fert�l�ser suppl�ers became �nvolved, the qual�ty control of chem�cal fert�l�sers 
became the respons�b�l�ty of the government. The fert�l�sers are now cons�dered 
as ‘essent�al commod�t�es’. The government of Nepal promulgated the Fert�l�ser 
Control Order 1997 and developed the Fert�l�zer Gu�del�ne 1999. The order and 
gu�del�nes prov�de spec�f�c codes of conduct for manufacturers, �mporters and 
dealers to ensure the qual�ty of fert�l�sers (Manandhar & Khanal, 2004). As a qual�ty 
control mechan�sm, there �s a prov�s�on for a ‘Fert�l�ser Inspector’ �n each d�str�ct. 
The Fert�l�ser Inspectors are respons�ble for the mon�tor�ng of supply, d�str�but�on, 
stock of fert�l�sers, qual�ty checks and f�l�ng legal cases aga�nst the defaulters. 
There are also seven accred�ted fert�l�ser test fac�l�t�es �n the country.

Desp�te some regulatory prov�s�ons, there �s a lack of funct�onal regulatory 
mechan�sms for the control of �llegal �mports and qual�ty of fert�l�sers �n Nepal. The 
uncontrolled �nflow of adulterated and substandard fert�l�sers from Ind�a �s what 
poses the b�ggest challenge of regulat�ng the fert�l�ser sector (Shrestha, 2010). As 
a result, farmers have been fac�ng the problems of fake and sub-standard fert�l�sers 
and an unava�lab�l�ty of the r�ght types of fert�l�sers at the requ�red t�me. For the 
adequate ava�lab�l�ty of qual�ty fert�l�sers, all concerned stakeholders (government 
agenc�es, dealers, d�str�butors, qual�ty control laborator�es and farmers) should 
take the�r respons�b�l�t�es.

Nepal �s one of the least fert�l�ser-consum�ng countr�es but the excess�ve use of 
fert�l�sers �s also a ser�ous problem �n certa�n parts of Nepal. There �s a lack of so�l 
test�ng fac�l�t�es and recommendat�on �f any are too vague for the d�verse so�l types 
and cropp�ng systems. Farmers also normally do not follow the recommendat�ons. 
As a result, there �s an �mbalanced use of nutr�ents, pre-dom�nantly n�trogenous 
fert�l�sers, result�ng �n so�l fert�l�ty concerns. 

There are also �ncreas�ng concerns of newer fert�l�sers such as m�cronutr�ents, b�o-
fert�l�sers and organ�c fert�l�sers, wh�ch are ava�lable �n the market w�thout proper 
labell�ng but w�th attract�ve packag�ng and advert�sements (Manandahar & Khanal, 
2004). Str�ct regulat�on and qual�ty control of all types of fert�l�sers �s cruc�al.  

5.3 Regulation of hormones and PGRs
In Nepal, the uses of PGRs are ne�ther regulated nor properly documented. Such 
products are �mported as non-pest�c�de products and used �nd�scr�m�nately �n 
Nepal. Excess�ve or �mproper use of PGRs can have adverse human health and 
env�ronmental consequences. From a regulatory perspect�ve, all PGRs should 
be class�f�ed under ‘pest�c�des’. They have to be reg�stered w�th the competent 
author�ty before use. Before reg�strat�on, the�r safety and eff�cacy should be 
assessed. Therefore, all �mport d�str�but�on and use of PGRs and hormones �n 
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Nepal must be brought under a regulatory framework and the�r qual�ty control �s 
cruc�al. Although the use of ant�b�ot�cs �n agr�culture espec�ally �n poultry, f�sh and 
l�vestock �s ever grow�ng, there are no regulat�ons and systemat�c mon�tor�ng of 
such uses. The�r �mpacts on publ�c health could be huge �f they are not properly 
regulated.  
 
6. Conclusion and recommendations
G�ven the current scenar�o of excess�ve m�suse of agro-chem�cals, espec�ally 
pest�c�des �n Nepal, �rrevers�ble health and env�ronmental problems are �mm�nent 
�f th�s cont�nues. Prevent�on of health r�sks caused by pest�c�des �s techn�cally 
feas�ble and econom�cally reward�ng for the �nd�v�duals and the whole commun�ty 
(Maron� et al., 2006). Currently, there are �nd�st�ngu�shable roles and weak 
regulatory systems �n Nepal. D�fferent stakeholders should understand the�r roles 
and respons�b�l�t�es and work respons�bly. Therefore, protect�ng our health and the 
env�ronment should be our ma�n concern. The safe and susta�nable use of agro-
chem�cals and reduc�ng the�r �mpacts �s everyone’s respons�b�l�ty. The role and 
respons�b�l�t�es of d�fferent stakeholders �n safe use of agro-chem�cals should be 
as summar�sed �n Table 3. 



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

135

R
eg

ul
at

or
 

D
ea

le
rs

/R
et

ai
le

rs
E

xt
en

si
on

 W
or

ke
rs

Fa
rm

er
s

V
en

do
rs

/ C
on

su
m

er
s

• P
ro

v�
de

 s
ou

nd
 re

gu
la

to
ry

 
m

ea
su

re
s 

on
 re

g�
st

ra
t�o

n,
 

�m
po

rt,
 d

�s
tr�

bu
t�o

n,
 s

al
e 

an
d 

re
ca

ll 
of

 p
es

t�c
�d

es
. 

• S
tr�

ct
ly

 re
gu

la
te

 n
on

-
co

m
pl

�a
nc

e 
of

 a
gr

o-
ch

em
�c

al
s 

us
e 

su
ch

 a
s 

of
f-l

ab
el

, d
at

e-
ex

p�
re

d,
 c

ou
nt

er
fe

�t 
an

d 
ba

nn
ed

 p
ro

du
ct

s,
 a

nd
 fo

llo
w

 
st

er
n 

pr
os

ec
ut

�o
n 

to
 th

e 
de

fa
ul

te
rs

/c
ul

pr
�ts

.
• S

tr�
ct

ly
 p

ro
h�

b�
t t

he
 e

nt
ry

 
of

 p
ha

se
d-

ou
t o

r b
an

ne
d 

pr
od

uc
ts

 a
nd

 e
l�m

�n
at

e 
th

e 
fo

rm
ul

at
�o

ns
 th

at
 e

x�
st

 �n
 th

e 
w

ar
eh

ou
se

s 
an

d 
w

�th
 d

ea
le

rs
. 

• C
on

du
ct

 ro
ut

�n
e 

�n
sp

ec
t�o

ns
/

su
rv

e�
lla

nc
e 

to
 e

ns
ur

e 
on

ly
 

re
g�

st
er

ed
 a

nd
 le

g�
t�m

at
e 

ag
ro

-c
he

m
�c

al
s 

ar
e 

be
�n

g 
so

ld
 

an
d 

la
be

l r
eq

u�
re

m
en

ts
 a

re
 

be
�n

g 
m

et
. 

• P
ro

v�
de

 h
ea

lth
 a

nd
 s

af
et

y 
�n

fo
rm

at
�o

n 
to

 th
e 

pu
bl

�c
 

th
ro

ug
h 

pu
bl

�c
 m

ed
�a

. 
• R

e-
ev

al
ua

te
 p

es
t�c

�d
es

 th
at

 
ar

e 
al

re
ad

y 
�n

 th
e 

m
ar

ke
t t

o 
en

su
re

 th
ey

 m
ee

t t
he

 c
ur

re
nt

 
st

an
da

rd
s.

• M
on

�to
r p

es
t�c

�d
e 

re
s�

du
es

 
�n

 ra
w

 a
gr

�c
ul

tu
ra

l p
ro

du
ce

 
be

fo
re

 th
ey

 a
re

 s
ol

d 
�n

 th
e 

m
ar

ke
t.

• M
us

t c
om

pl
y 

w
�th

 n
at

�o
na

l a
nd

 
�n

te
rn

at
�o

na
l p

es
t�c

�d
e 

A
ct

s 
an

d 
R

eg
ul

at
�o

ns
 

th
at

 g
ov

er
n 

pe
st

�c
�d

es
 

re
g�

st
ra

t�o
n,

 �m
po

rt,
 

sa
le

 a
nd

 d
�s

tr�
bu

t�o
n.

 
• S

al
e 

on
ly

 re
g�

st
er

ed
 

pr
od

uc
ts

 w
�th

 la
be

l 
�n

ta
ct

 w
�th

 fu
ll 

pr
od

uc
t 

�n
fo

rm
at

�o
n.

• P
ro

v�
de

 g
u�

da
nc

e 
to

 fa
rm

er
s 

w
he

th
er

 
a 

pe
st

�c
�d

e 
or

 P
G

R
 

�s
 re

al
ly

 n
ee

de
d 

an
d 

w
he

th
er

 th
e 

�n
te

nd
ed

 
us

e 
m

at
ch

es
 th

e 
pe

st
 

or
 p

ro
bl

em
 �n

 q
ue

st
�o

n.
• P

ro
v�

de
 te

ch
n�

ca
l 

gu
�d

an
ce

 to
 th

e 
fa

rm
er

s 
ab

ou
t t

he
 

sa
fe

 u
se

 o
f p

es
t�c

�d
es

 
an

d 
P

R
G

 s
uc

h 
as

 
r�g

ht
 t�

m
�n

g,
 ra

te
 

an
d 

m
et

ho
ds

 o
f 

ap
pl

�c
at

�o
n;

 w
a�

t�n
g 

pe
r�o

d 
an

d 
re

-e
nt

ry
 

�n
te

rv
al

s 
so

 a
s 

to
 

m
�n

�m
�s

�n
g 

th
e 

r�s
ks

 
to

 h
um

an
 h

ea
lth

 a
nd

 
en

v�
ro

nm
en

t.

• T
ra

�n
 a

nd
 �n

cr
ea

se
 

th
e 

nu
m

be
r o

f s
k�

lle
d 

te
ch

n�
c�

an
s 

an
d 

ex
te

ns
�o

n 
w

or
ke

rs
 

• T
ra

�n
/e

du
ca

te
/a

w
ar

e 
fa

rm
er

s 
ab

ou
t t

he
 p

ro
pe

r 
us

e,
 h

an
dl

�n
g,

 s
to

ra
ge

 a
nd

 
d�

sp
os

al
 o

f a
gr

o-
ch

em
�c

al
s

• T
ra

�n
 fa

rm
er

s 
to

 �d
en

t�f
y 

pe
st

s 
an

d 
th

e�
r t

hr
es

ho
ld

 
le

ve
l t

o 
de

te
rm

�n
e 

he
lp

 
�d

en
t�f

y 
pe

st
 p

ro
bl

em
s 

an
d 

he
lp

 th
em

 to
 d

et
er

m
�n

e 
w

he
th

er
 a

pp
l�c

at
�o

n 
of

 
pe

st
�c

�d
e 

�s
 re

al
ly

 n
ee

de
d?

• C
on

du
ct

 p
ub

l�c
 

aw
ar

en
es

s 
pr

og
ra

m
s 

or
 

ca
m

pa
�g

ns
 th

ro
ug

h 
pu

bl
�c

 
m

ed
�a

 a
nd

 fo
rm

al
 (s

ch
oo

ls
) 

an
d 

�n
fo

rm
al

 fo
ru

m
s 

so
 a

s 
to

 m
ak

e 
aw

ar
e 

fa
rm

er
s,

 
co

ns
um

er
s,

 g
en

er
al

 p
ub

l�c
 

ab
ou

t t
he

 h
ea

lth
 a

nd
 

en
v�

ro
nm

en
ta

l h
az

ar
ds

 
as

so
c�

at
ed

 w
�th

 p
es

t�c
�d

es
 

m
�s

us
e.

• F
ar

m
er

s,
 p

es
t�c

�d
e 

ap
pl

�c
at

or
s 

an
d 

th
e�

r 
fa

m
�l�

es
 n

ee
d 

to
 b

e 
�n

fo
rm

ed
 a

nd
 e

du
ca

te
d 

on
 h

ow
 to

 re
co

gn
�s

e 
an

d 
pr

ev
en

t p
es

t�c
�d

e 
po

�s
on

�n
gs

 �n
c�

de
nt

s.

• I
de

nt
�fy

 p
es

ts
 c

or
re

ct
ly

 a
nd

 c
he

ck
 th

e 
cr

op
 d

am
ag

e 
th

re
sh

ol
d 

le
ve

l b
ef

or
e 

ap
pl

y�
ng

 p
es

t�c
�d

es
 a

nd
 th

e�
r l

ev
el

 o
f 

�n
ju

ry
 c

or
re

ct
ly,

 a
nd

 d
et

er
m

�n
e 

w
he

th
er

 a
 

pe
st

�c
�d

e 
�s

 re
al

ly
 n

ee
de

d?
  

• T
ry

 u
s�

ng
 IP

M
 a

pp
ro

ac
he

s 
fo

r p
es

t 
co

nt
ro

l a
nd

 m
�n

�m
�s

e/
av

o�
d 

th
e 

ch
em

�c
al

 
m

et
ho

ds
.

• F
ol

lo
w

 �n
te

gr
at

ed
 p

la
nt

 n
ut

r�e
nt

s 
m

an
ag

em
en

t (
IP

N
M

) p
ra

ct
�c

es
 fo

r t
he

 
ba

la
nc

ed
 u

se
 o

f o
rg

an
�c

 a
nd

 �n
or

ga
n�

c 
so

ur
ce

s 
pl

an
t n

ut
r�e

nt
s

• B
uy

 a
gr

o-
ch

em
�c

al
s 

on
ly

 fr
om

 re
l�a

bl
e 

an
d 

l�c
en

se
d 

de
al

er
 o

r s
up

pl
�e

rs
.

• R
ea

d 
la

be
ls

 a
nd

 a
pp

ly
 o

nl
y 

re
qu

�re
d 

ra
te

 o
f p

es
t�c

�d
es

/P
G

R
s 

fo
llo

w
�n

g 
la

be
l 

d�
re

ct
�o

ns
 a

nd
/o

r a
s 

re
co

m
m

en
de

d 
by

 th
e 

te
ch

n�
c�

an
.

• F
ol

lo
w

 s
af

e 
pe

st
�c

�d
es

 h
an

dl
�n

g 
m

ea
su

re
s 

su
ch

 a
s 

us
�n

g 
pr

ot
ec

t�v
e 

cl
ot

he
s,

 g
lo

ve
s,

 w
as

h�
ng

 h
an

ds
 a

fte
r 

pe
st

�c
�d

es
 u

se
, n

ot
 e

nt
er

�n
g 

to
 th

e 
tre

at
ed

 
ar

ea
 u

nt
�l 

th
e 

pr
es

cr
�b

ed
 re

-e
nt

ry
 p

er
�o

d 
an

d 
no

t e
at

�n
g 

or
 d

r�n
k�

ng
 w

h�
le

 p
es

t�c
�d

es
 

ap
pl

y�
ng

. 
• A

llo
w

 s
uf

f�c
�e

nt
 w

a�
t�n

g 
t�m

e 
or

 p
re

-
ha

rv
es

t �
nt

er
va

l (
P

H
I) 

af
te

r p
es

t�c
�d

es
 

P
G

R
 u

se
. 

• S
to

re
 p

es
t�c

�d
es

 o
nl

y 
�n

 th
e�

r o
r�g

�n
al

 
co

nt
a�

ne
rs

 a
nd

 �n
 s

af
e 

pl
ac

es
, o

ut
 o

f t
he

 
re

ac
h 

of
 c

h�
ld

re
n 

an
d 

pe
ts

.  
• D

�s
po

se
 e

m
pt

y 
pe

st
�c

�d
e 

co
nt

a�
ne

rs
 

�n
 s

af
e 

pl
ac

es
 a

nd
 n

ev
er

 u
se

 th
em

 fo
r 

ho
us

eh
ol

d 
us

es
. 

• B
e 

aw
ar

e 
of

 th
e 

ha
rm

fu
l 

ef
fe

ct
s 

of
 p

es
t�c

�d
es

 a
nd

 
th

e�
r c

on
ta

m
�n

at
�o

ns
 

�n
 fo

od
 p

ro
du

ct
s 

�n
 th

e 
m

ar
ke

t. 
• P

ur
ch

as
e 

fo
od

s 
on

ly
 fr

om
 

re
l�a

bl
e 

so
ur

ce
s/

gr
ow

er
s.

• D
�s

co
ur

ag
e 

th
e 

us
e 

or
 

co
ns

um
pt

�o
n 

of
 �m

pr
op

er
ly

 
pr

od
uc

ed
 ra

w
 a

gr
�c

ul
tu

ra
l 

pr
od

uc
es

.
• R

ep
or

t a
ny

 �n
c�

de
nc

es
 

of
 p

es
t�c

�d
es

 m
�s

us
e 

to
 

th
e 

co
nc

er
ne

d 
ag

en
c�

es
/

au
th

or
�t�

es
.

• D
ev

el
op

 a
 h

ab
�t 

of
 

w
as

h�
ng

 fr
es

h 
or

 ra
w

 fr
u�

ts
 

an
d 

ve
ge

ta
bl

es
 b

ef
or

e 
co

ok
�n

g 
or

 e
at

�n
g.

 

Ta
bl

e 
3.

 R
ol

e 
an

d 
re

sp
on

s�
b�

l�t
�e

s 
of

 d
�ff

er
en

t s
ta

ke
ho

ld
er

s 
�n

 s
af

e 
us

e 
of

 a
gr

o-
ch

em
�c

al
s.



THEME I:
Agr�culture and Susta�nable L�vel�hoods

136

In add�t�on to the roles and respons�b�l�t�es of the d�fferent stakeholders �nvolved 
�n agro-chem�cals use as outl�ned above, the follow�ng regulatory measures and 
pol�c�es should be �mplemented by the respons�ble agenc�es. 

• In order to reduce the unwanted havoc of pest�c�des m�suse �n Nepal, 
a h�gh pr�or�ty should be placed on develop�ng stronger IPM programs 
as a v�able alternat�ve. Stud�es have shown that the adopt�on of IPM 
pract�ces helped to reduce the use of pest�c�des and the �nc�dence of 
acute pest�c�de po�son�ng (Manc�n� et al., 2009; Jha and Regm�, 2009). 
The successful �mplementat�on IPM program �nclud�ng the phase-out 
of most hazardous pest�c�des w�ll reduce the number of �ntent�onal and 
un�ntent�onal cases of pest�c�de �nc�dences (Konradsen et al., 2003). Th�s 
w�ll �nclude the product�on of b�o-rat�onal alternat�ves compounds such 
as botan�cals and �nd�genous plant mater�als and m�crob�al based b�o-
pest�c�des, wh�ch have already been �n�t�ated by PPD s�nce 2011.  

• The IPM research program should rece�ve a h�gh pr�or�ty and should 
�dent�fy both short-term and long-term goals and target pests to resolve 
the problems faced by farmers �n commerc�al�sed, h�gh value crop 
product�on pockets (such as fresh vegetables, fru�ts, tea, coffee etc.). 
More research �s also necessary to develop and popular�se b�o-rat�onal 
and env�ronmentally safe alternat�ves for pest management, explorat�on 
of natural b�od�vers�ty �n relat�on to the pest and the�r natural enem�es, 
and develop methods to promote the conservat�on of such benef�c�al 
agents.

• It �s very �mportant to prov�de general awareness of the harmful effects 
of pest�c�des to every c�t�zen whether they are farm�ng or not. As Manc�n� 
et al. (2009) have observed that the reduct�on of adverse health effects 
was atta�ned through a reduct�on �n exposure to tox�c pest�c�des and 
behav�oural changes. For th�s, both formal and �nformal educat�on and 
publ�c med�a should be used. Eff�c�ent and well tra�ned agr�cultural 
research, tra�n�ng, and extens�on serv�ces espec�ally geared towards the 
needs of small and marg�nal farmers �s needed. In add�t�on to the �nformal 
educat�on and extens�on serv�ces, a course on safe use of pest�c�des 
should be �ncorporated �n schools and college curr�culum. 

• Regulatory pol�cy �s an essent�al component �n pest�c�des management 
(Schaefers, 1996). The current regulatory system for agro-chem�cals �n 
Nepal �s very weak �f not non-funct�onal. Therefore, pest�c�des and other 
agro-chem�cals must be treated as hazardous mater�als. They should 
be access�ble only to the people who are capable of handl�ng them 
safely. Agrochem�cals should only be reg�stered after the�r adequate 
f�eld evaluat�on under local env�ronments. S�m�larly, all the prev�ously 
reg�stered pest�c�des must per�od�cally re-evaluated for the�r eff�cacy and 
env�ronmental safety and those found unsafe must be restr�cted, banned 
or phased-out �n Nepal. 
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• Each reg�stered formulat�on/packag�ng of pest�c�des should bear a un�que 
Nepal reg�strat�on number. It should be the respons�b�l�ty of traders/dealer/
reta�ler to prov�de wr�tten label �nformat�on that descr�bes use, safety, 
appl�cat�on method, doses and target pests, wa�t�ng per�ods etc. related 
to the pest�c�des that �s approved by reg�ster�ng agency. It should be the 
respons�b�l�ty of the reg�ster�ng agency to develop such label �nformat�on 
and the government agency should thoroughly rev�ew the �nformat�on �ts 
completeness, authent�c�ty and accuracy.

• Restr�ct�ng access to the most hazardous pest�c�des would be of 
paramount �mportance to reduce the number of acute po�son�ng and 
fatal�t�es (Konradsen et al., 2003). Therefore, the government should work 
�mmed�ately towards restr�ct�ng access and use of h�ghly tox�c compounds 
and subst�tute them w�th less tox�c or reduced-r�sk alternat�ves. Illegal 
entry of unreg�stered or banned products must be effect�vely controlled 
and those stockp�led �n the country should be safely d�sposed.

• There �s an urgent need of a strong food �nspect�on and mon�tor�ng 
system. Pest�c�de res�dues should be mon�tored �n all food commod�t�es 
and any adulterated food or foods conta�n�ng pest�c�de res�dues that 
exceed the establ�shed MRL should be proh�b�ted for sale. Th�s should 
be supported w�th analyt�cal capac�ty (laboratory and �nfrastructure) �n the 
country. The ex�st�ng pest�c�de test�ng fac�l�t�es �n Nepal are �nadequate. 
Pest�c�de res�due mon�tor�ng �s very expens�ve and almost �mposs�ble to 
�mplement under current �nd�v�dual�sed small farm�ng system. The human 
resources and laboratory fac�l�t�es should be upgraded to fac�l�tate the 
analys�s of food and water samples on a regular bas�s.

• Pr�vate-sector agenc�es part�cularly Agro-vets are the major players �n 
the trade of agro-chem�cals and seeds �n Nepal. The major�ty of the 
vendors do not have agr�cultural sc�ence background, hence the content 
and qual�ty of �nformat�on. It �s, therefore, necessary to prov�de proper 
tra�n�ng of pest�c�de use for vendors and prov�s�on of th�s tra�n�ng should 
be one of the cr�ter�a for renew�ng l�censes.   

• Many of the deaths due to acc�dental or �ntent�onal po�son�ng can be 
prevented �f qual�ty of care for po�son�ng �s prov�ded. Pr�mary health 
care serv�ces should be closely al�gned to the agr�cultural extens�on 
serv�ces and �ncludes occupat�onal health care espec�ally the prevent�on, 
recogn�t�on and treatment of pest�c�de po�son�ng. Po�son control centers 
should be updated  w�th �nformat�on on deal�ng w�th acc�dental and self-
�nfl�cted po�son�ng. 

• The pest quarant�ne program (external) �s qu�te weak and �nternal plant 
quarant�ne �s non-ex�stent. Bacter�al w�lt of potato, potato tuber moth, 



THEME I:
Agr�culture and Susta�nable L�vel�hoods

138

c�trus green�ng d�sease and club root d�sease of cole crops are devastat�ng 
pests that have spread to many areas w�th�n the country wh�ch could have 
been restr�cted had there been effect�ve �nternal quarant�ne. Therefore, a 
strong quarant�ne program must be developed and �mplemented.

• For the susta�nable use of fert�l�sers, an IPNM approach of nutr�ents 
management should be adopted �n a nat�onal scale. Deta�ls about the 
IPNM are d�scussed �n the compan�on paper. 

• Qual�ty control of �mported fert�l�sers, m�cronutr�ent formulat�ons, PGRs, 
and hormones should be str�ctly regulated. S�m�larly, tra�n�ng and 
extens�on act�v�t�es should be focussed toward balanced and need-based 
use of chem�cal fert�l�sers.
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7 Sustainable Ruminant 
Production in Nepal

Drona P. Rasal�

Abstract
The a�m of th�s paper �s to explore some �mportant aspects of rum�nant product�on, 
�nclud�ng some technolog�cal pract�ces deemed as susta�nable �n var�ous agro-
ecolog�cal reg�ons of Nepal. The sc�ent�f�c f�nd�ngs publ�shed elsewhere, espec�ally 
as peer-rev�ewed journal art�cles were rev�ewed to synthes�se the ev�dence. 
The ev�dence shows that rum�nant populat�on of Nepal dom�nates the l�vestock 
product�on, and the vast major�ty of them are st�ll �nd�genous breeds. Yet they are 
not fully character�sed for understand�ng the�r potent�al for susta�nable product�on. 
Nonetheless, rum�nants (both large and small) play a dom�nant role �n the rural 
l�vel�hoods �n the�r respect�ve ecolog�cal zones, where they have been ra�sed from 
t�me �mmemor�al. However, the rum�nant product�on across all ecolog�cal zones 
are hampered by the �ncreas�ng def�c�t �n b�omass product�on to feed them, the 
compet�ng pressure of ever �ncreas�ng human populat�on on l�m�ted land, the 
reduced so�l fert�l�ty �n the land areas, and ever r�s�ng cost of �nputs. Adopt�on of 
systemat�c breed�ng pract�ces w�th control �n the populat�on and product�v�ty of the 
stock, selected but sc�ent�f�cally tested technolog�es of feeds and feed�ng pract�ces, 
and veter�nary care are necessary, �n the form of enterpr�se, for susta�nab�l�ty of 
rum�nant product�on �n Nepal.  
 
1. Introduction
Nepal’s l�vestock sector �s largely dom�nated by domest�cated rum�nant spec�es, 
espec�ally compr�sed of buffalo, cattle, goats, sheep and Yak (male)/Nak (female).  
Buffaloes are econom�cally the most �mportant l�vestock, produc�ng m�lk, meat, 
manure and draft power. Cattle command the largest populat�on and are ra�sed for 
the purpose of produc�ng m�lk, work and manure. Goats have a spec�al place �n the 
country’s l�vestock product�on system as the�r meat �s most preferred and h�ghly 
pr�ced �n the consumers’ market, and manure product�on �s also valued. Sheep 
are ra�sed for meat, wool and manure. Yak/Nak (hereafter s�mply yak) product�on 
�s an �mportant spec�alty of farm�ng �n the H�malayan ranges, spec�f�cally along the 
northern s�de of the country. H�des and furs from all of these rum�nants are also 
valuable products.
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Th�s chapter a�ms to descr�be some of the �mportant aspects of rum�nant product�on 
�nclud�ng some technolog�cal pract�ces deemed as susta�nable �n var�ous agro-
ecolog�cal reg�ons of the country, where they have been ra�sed and produced from 
t�me �mmemor�al. The methodology used to synthes�se the ev�dence was to rev�ew 
the sc�ent�f�c f�nd�ngs publ�shed elsewhere, espec�ally �n peer-rev�ewed journal 
art�cles. 

2. Sustainability in ruminant production systems 
Devendra (2010) c�t�ng the M�llenn�um Ecosystems Assessment’s def�n�t�on 
descr�bed the concept of susta�nab�l�ty as, “a character�st�c or state whereby the 
needs of the present and the local populat�on can be met w�thout comprom�s�ng 
the ab�l�ty of future generat�ons or populat�on �n other locat�ons to meet the�r 
needs.” Though the concept of susta�nab�l�ty �n agr�culture was �n�t�ally focused 
on env�ronmental aspects, more recently, �t has become broader �n scope due 
to the �nclus�on of soc�o-econom�c and pol�t�cal components. Spec�f�cally, the 
susta�nab�l�ty �n rum�nant product�on systems of Nepal �s an �mportant aspect of 
rural l�vel�hoods �n the country, where most of the people (over 60%) l�ve largely on 
subs�stence farm�ng �n rural Nepal. 

Devendra (2010) �llustrated a conceptual framework for susta�nable rum�nant 
product�on systems (see F�gure 1). In h�s own words, the framework �s descr�bed 
as:

“Considering the agro-ecological zones, small farm systems, bio-physical and 
socio-economic environment, the major targets for development are efficiency 
in the management of the natural resources, income growth, poverty alleviation, 
food security, economic viability, minimum dependence on external non-renewal 
inputs, response to changing consumers’ preferences, rural growth, and self-
reliance. The key sustainability issues are environmental protection, knowledge 
of traditional systems, preservation of biodiversity, maintenance of soil fertility, 
increased access to markets, socially acceptable improvements, widespread 
adoption of improved technologies, farmer organisations and cooperatives and 
replicability of development initiatives.”

Clearly, there are several elements of susta�nable rum�nant product�on systems 
�nteract�ng w�th each other as �llustrated above. However, the scope of susta�nab�l�ty 
�n the context of th�s chapter �s to outl�ne only the major character�st�cs of 
rum�nants, and h�ghl�ght other natural and technolog�cal resources that are known 
to be read�ly adoptable and amenable to further �mprovement �n susta�nab�l�ty of 
rum�nant product�on systems �n Nepal.
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Figure 1. Susta�nab�l�ty model of rum�nant product�on systems  
(Adapted for Nepal from the source: C. Devendra, 2010)

3. Ruminant population and breeds 
The l�vestock stat�st�cs of Nepal (CBS, 2010) show the est�mated total number 
of cattle heads �n the country has reached 7.2 m�ll�on �n the f�scal year 2009/10, 
a marg�nal �ncrease of 0.34% from the preced�ng year. However, the number of 
m�lk�ng cows �s only 954,680 (13.3%) of the total cattle populat�on. The number of 
buffaloes has �ncreased by 3.34% totall�ng 4.8 m�ll�on �n 2009/10. The number of 
the m�lk�ng buffaloes �s est�mated to be 1.25 m�ll�on (25.9%) of the total populat�on. 
The number of sheep sl�ghtly decl�ned by 0.20% to 801,000 �n the same per�od, 
whereas the number of goats �ncreased by 4.38% to 8.84 m�ll�on. The 2009/10 
stat�st�cs showed that the total number of Yak �n the country was 68,097, of wh�ch 
the largest number was found �n Solukhumbu (12,097), followed by Humla (11,999) 
and Dolpa (10,168) d�str�cts. Accord�ng to stat�st�cal records of last e�ght years 
data, the average annual growth of cattle populat�on was 0.39%. S�m�larly, the 
average annual growth of buffaloes was 3.4% and goats 3.72%.

The vast major�ty of rum�nant populat�ons �n Nepal are the �nd�genous stock 
compr�s�ng known breeds and non-descr�pt types. The d�str�but�on of the �nd�genous 
breeds of rum�nants across ecolog�cal zones of the country as descr�bed by 
Pradhan and Rasal� (1995) are g�ven �n Table 1.
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Table 1.  The d�str�but�on of the �nd�genous breeds of rum�nants across ecolog�cal 
zones.

Ecological 
zones

Cattle Buffalo Sheep Goats Yak/Nak

Trans-
H�malayan 
Range

Lulu, K�rko - Bhyanglung Chyangra Chaur�s, 
Yak/Nak

H�gh 
Mounta�n 
Range

K�rko L�me, 
Parkote

Baruwal, 
Dhorel

S�nhal Chaur�s, 
Yak/Nak

M�ddle 
Mounta�ns

Pahad� 
local 
(Zebu)

L�me, 
Parkote

Baruwal, 
Kage

S�nhal -

S�wal�k H�lls Pahad� 
local 
(Zebu)

L�me, 
Parkote

Kage Khar� -

Tera� Tera� local 
(Zebu)

Tera� local Lampuchhre Tera� local -

Small populat�ons of crossbred rum�nants w�th exot�c breed blood have been 
created �n scattered geograph�cal areas across the country. The major exot�c 
breeds used �n crossbreed�ng �nd�genous rum�nant breeds are: Jersey and Brown 
Sw�ss �n Cattle, Murrah �n buffaloes, Mer�no and Border Le�cester �n sheep, and 
Jamunapar� and Sanen �n goats.

4. Sustainable buffalo production
Econom�cally buffaloes are known to be the most �mportant l�vestock �n Nepal, 
wh�ch contr�bute to 70% of the total m�lk and 64% of the total meat product�on 
(V�shwakarma & Rasal�, 1996). Espec�ally �n the h�lls across the country, a buffalo 
serves as a l�v�ng bank ensur�ng cash �ncome of a typ�cal household, where 
clar�f�ed butter (Ghee) �s produced both for household consumpt�on as well as 
cash �ncome. A study conducted �n three h�ll d�str�cts of Lumb�n� zone showed that 
each household produces an average of 34.4 kg ghee every year. The household 
�ncome thereof was h�ghest �n the larger farmer category, but �ts product�on cost-
benef�t rat�o was h�ghest �n the small farmer category (V�shwakarma & Rasal�, 
1996). Th�s �nd�cates that the small household product�on system �n the h�lls of 
Nepal �s susta�nable. Desp�te these facts, the country �mports 11,674 l�ve buffaloes 
at a cost of NRs. 30.6 m�ll�on annually from Ind�a to meet the consumers’ demand 
(MOAC, 2008/09). There are ample market opportun�t�es for the growth �n buffalo 
product�on through �ncreas�ng �ts populat�on or �mprov�ng �ts product�v�ty, by way 
of us�ng susta�nable technolog�es for �mprov�ng breed�ng, reproduct�on, feed�ng, 
product�on management and product market�ng that are su�ted to var�ous agro-
ecolog�cal zones and the var�ed product�on systems �n Nepal.

Source: Pradhan and Rasal� (1995)
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4.1 Buffalo breeding and reproduction
Importat�on of large number of product�ve buffaloes for the purpose of �ncreas�ng 
the�r populat�on for product�on growth �s cap�tal �ntens�ve and �s not susta�nable 
for a resource-poor country l�ke Nepal. The only susta�nable way to �ncrease both 
populat�on and product�v�ty �s through the genet�c �mprovement and �mproved 
reproduct�on of the ex�st�ng populat�on. Cross-breed�ng of �nd�genous buffaloes 
w�th Ind�an Murrah breed has long been used as a susta�nable method of breed 
�mprovement of buffalo herds by the Tera� and low h�ll farmers. Government 
programs have �mplemented th�s method, learn�ng for more than 40 years, wh�ch 
had a not�ceable �mpact on the overall product�on systems across h�ll and mounta�n 
agro-ecozones. Th�s method �s appl�ed system-w�de �n an �ncreas�ng progress�on 
of product�on �ntens�ty. For example, �n the M�ddle mounta�ns, S�wal�k h�lls and 
r�ver valleys today, farmers are ra�s�ng �ncreas�ng number (>20) of buffaloes per 
farm under a commerc�al product�on sett�ng from what was largely a household 
subs�stence product�on of one or two buffaloes some 25 years ago.

Crossbreed�ng of two �nd�genous h�ll breeds: L�me (pronounced as Lee-may) and 
Parkote (pronounced as Par-ko-tay) (Box 1), w�th h�ghly product�ve Ind�an Murrah 
has been recommended, espec�ally after Rasal� et al. (1998) establ�shed that both 
the h�ll buffaloes are s�m�lar to r�ver�ne type Murrah w�th the�r chromosome number 
of (2n=50), remov�ng the past general susp�c�on that L�me belonged to swamp type 
that does not �nterbreed w�th r�ver�ne type to produce normal offspr�ng. Art�f�c�al 
�nsem�nat�on (AI) technology �s now well establ�shed �n the country and �s prov�ded 
read�ly by the government l�vestock serv�ce networks �n the feas�ble geograph�cal 
pocket areas. Art�f�c�al �nsem�nat�on of �nd�genous or crossbred buffaloes w�th 
Murrah buffalo frozen semen has been proven technology for susta�nable 
product�on �n Tera�, S�wal�k h�lls, m�ddle mounta�ns, and r�ver valleys and can be 
used to upgrade and ma�nta�n susta�nably the Murrah blood level from 50 to 67.5%. 
Th�s level of Murrah blood can be exceeded to upgrade the stock ma�nta�ned �n 
commerc�al herds espec�ally �n Tera� and r�ver valleys where the h�gh qual�ty feed 
resources are relat�vely abundant.

Infert�l�ty �s a common occurrence �n buffalo cows due to reproduct�ve d�sorders such 
as anoestrus, repeat breed�ng, vag�nal or uter�ne prolapse, dystoc�a, abort�on and 
uter�ne tors�on. Th�s problem of �nfert�l�ty causes a colossal econom�c loss that has 
been a major r�sk factor for the susta�nable buffalo product�on. Repeat breed�ng �s 
often the cond�t�on of a buffalo cow that has cl�n�cally normal reproduct�ve tract w�th 
normal or nearly normal oestrous cycles but �s bred two or more t�mes w�th normal bull 
or �nsem�nated w�th fert�le semen and has fa�led to conce�ve. The cond�t�on has been 
cost�ng the farmers most treacherously, as they have to ra�se the buffalo w�th feed�ng 
and management at a level as �f she �s normally produc�ng. Yet, l�ttle research has 
been conducted �n the country and no spec�f�c gu�del�nes have been set to remedy 
th�s problem due to lack of suff�c�ent sc�ent�f�c �nformat�on (Sah et. al., 2012). They 
reported that repeat breed�ng buffaloes responded qu�ckly and excellently to the use of 
growth promot�ng hormone (GnRH) when supplemented w�th m�neral-v�tam�n m�xtures 
result�ng �n better concept�on rate when �nsem�nated both art�f�c�ally and naturally. 
Th�s �nd�cates that the nutr�t�onal def�c�enc�es, espec�ally �n m�neral and v�tam�ns, are 
�mportant causes of repeat breed�ng.
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Box 1. Parkote (left) and L�mé (r�ght), two h�ll buffalo breeds of Nepal
(Sources: Rasal�, 1997; Rasal�, 1998 a,b. as c�ted by Mo�ol� and Borghese, 
2007)
Parkote

(Photo by: D.P. Rasal�)

The h�ll buffalo of Nepal, named Parkote 
buffaloes, are the typ�cal buffalo of the 
m�d-h�lls and r�ver valleys. However, 
due to the trad�t�onal pract�ce of 
crossbreed�ng w�th L�mé buffalo as well 
as recent crossbreed�ng w�th Ind�an 
Murrah, the�r populat�on �n pure form 
�s now decl�n�ng. At present the pure 
bred populat�on �s est�mated at only 25 
percent of the �nd�genous populat�on �n 
the h�lls and mounta�ns of Nepal. 

Populat�on s�ze: 500,000

Descr�pt�on: The Parkote are dark �n 
coat colour and of med�um-bu�lt body 
s�ze, w�th sword-shaped horns d�rected 
laterally or towards the back. Black sk�n, 
black muzzle, black eyebrows. Usually 
they have no mark�ngs on the legs. 

D�str�but�on: The breed �s ra�sed �n the 
mounta�ns, h�gh h�lls and h�ll r�ver valleys 
of Nepal. He�ght at w�thers of adult 
female �s 114 cm, body we�ght �s 410 kg. 

Limé

(Photo by: D.P. Rasal�)

The pure L�mé breed �s bel�eved 
to have or�g�nated from the w�ld 
Arna and has been domest�cated 
throughout the known h�story of 
Nepal. The L�mé buffalo �s est�mated 
to const�tute 35 percent of the total 
�nd�genous buffalo populat�on �n the 
h�lls and mounta�ns of the country. 

Populat�on s�ze: 700,000

Descr�pt�on: L�ght brown colour, 
small body s�ze, character�st�c 
chevrons of grey or wh�te ha�r below 
the jaws and around the br�sket, 
small s�ckle-shaped horns, curved 
towards the neck. He�ght at w�thers 
of adult female �s 115 cm, body 
we�ght �s 399 kg. 

D�str�but�on: The breed �s found �n 
the mounta�ns, h�gh h�lls and h�ll 
r�ver valleys �n Nepal. It �s not found  
�n the Tera� plane. 
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Husbandry: Ma�nly ra�sed under 
m�gratory cond�t�ons or sem�-stall 
systems. The breed �s a vorac�ous 
eater and �s fed only low qual�ty 
feedstuff such as r�ce, wheat and 
m�llet straw. Small farmers exchange 
breed�ng an�mals w�th�n and between 
v�llages. Among the m�gratory herds, 
male and females are grazed together 
and mated freely dur�ng the breed�ng 
season from June to November. 
Females are legally banned from 
slaughter; only culled an�mals are 
slaughtered for meat.

Da�ry performance: Lactat�on durat�on 
351 days M�lk y�eld 875 kg M�lk fat 7.0 
percent Products: m�lk, ghee, meat, 
sw�ss-cheese, yoghurt, leather.

Source: Rasal� as c�ted by Mo�ol� and  
Borghese (2005). 

Husbandry: Ma�nly ra�sed under 
m�gratory cond�t�ons or sem�-stall 
systems. The breed �s a vorac�ous 
eater and �s fed only low qual�ty 
feedstuff such as r�ce, wheat and 
m�llet straw. Small farmers exchange 
breed�ng an�mals w�th�n and between 
v�llages. Among the m�gratory herds, 
male and females are grazed together 
and mate freely dur�ng the breed�ng 
season from June to November. 
Females are legally banned from 
slaughter; only culled an�mals are 
slaughtered for meat.

Da�ry performance: Lactat�on durat�on 
351 days M�lk y�eld 875 kg M�lk fat 7.0 
percent

Products: m�lk, ghee, meat, Sw�ss-
cheese, yoghurt, leather. 

Source: Rasal� as c�ted by Mo�ol� and  
Borghese (2005). 

4.2 Buffalo calf rearing
Buffalo calves are a valuable resource for replacement stock of the buffalo herds 
and means for �ncreas�ng the buffalo populat�on and product�v�ty. Unfortunately, 
they are generally neglected espec�ally �n smallholder product�on systems that 
command the most of the buffalo populat�on �n Nepal. In some cases, espec�ally the 
male calves are separated from the�r mothers at the t�me of the�r calv�ng and sold or 
slaughtered for meat to save the m�lk from feed�ng the calves. Th�s phenomenon �s 
detr�mental to the growth potent�al and susta�nab�l�ty of buffalo product�on system 
as a whole, not only because of less number of male calves be�ng ava�lable for 
future product�on, but also because of the loss of genet�c resource that would 
otherw�se be ava�lable for breed �mprovement. Therefore, sav�ng and salvag�ng 
buffalo calves for further rear�ng to the stages of wean�ng, grow�ng and matur�ng to 
adult buffalo �s very cruc�al �n the product�on system as a whole.

4.2.1 Feeding and caring of calves from birth to 6 months
Feed�ng of buffalo calves �n�t�ally for the f�rst week �s an �mportant cons�derat�on 
�n buffalo product�on. Th�s author’s exper�ence �s that many smallholder farmers 
across all ecolog�cal zones of Nepal do not see th�s as be�ng cr�t�cally �mportant 
�n the buffalo rear�ng  pract�ces and tend to grossly neglect th�s aspect.  Sc�ent�f�c 
ev�dence suggests that calves that do not get colostrum �mmed�ately after b�rth and 
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those that are not fed and cared for properly when young tend to be suscept�ble to 
d�seases, and are of low product�v�ty �n the�r later l�fe (Rasal�, 1994).  Some farmers 
even get r�d of the calves soon after calv�ng, espec�ally the male calves, for the 
sole purpose of sav�ng some m�lk y�eld from the dams. Unfortunately, th�s causes 
loss of valuable product�on resources and replacement breed�ng stock.  It takes 
a s�gn�f�cant amount of resources, t�me and effort on the part of the farmer to get 
a buffalo cow or he�fer pregnant result�ng �n a successful outcome of calv�ng. The 
pract�ce of cull�ng a buffalo calf at b�rth �s counter-product�ve to buffalo husbandry 
and should be d�scouraged. Instead, the calves should be fed ent�rely on dam’s 
m�lk by suckl�ng at least for the f�rst week, and then be trans�t�oned gradually to 
m�lk replacer w�th gra�ns �n �ts contents unt�l s�x months of age. 

4.2.2 Feeding and Caring of Buffalo Heifers from 6 months onwards
Ideally, the buffalo calves are weaned from the�r dams at the age of s�x months 
(Box 2), after wh�ch, they do not need h�gh plane of nutr�t�on as �n the early stages 
of the�r growth and can be gradually fed coarse fodder, �ncorporat�ng gradually 
even a straw-based d�et.

Nepalese farmers trad�t�onally do not assess the growth performance of the calves 
on wh�ch to base the�r feed�ng and management schedules l�ke �n modern farms 
due to lack of knowledge between growth performance and reproduct�ve eff�c�ency. 
Rasal� (2004) establ�shed genet�c as well as env�ronmental aspects of th�s pos�t�ve 
relat�onsh�p �n beef cattle show�ng that better juven�le growth performance favours 
female reproduct�ve eff�c�ency, and a s�m�lar relat�onsh�p can be ant�c�pated �n 
buffaloes. Espec�ally, �t �s �mportant to base the qual�ty and quant�ty of feeds offered 
to grow�ng buffaloes from s�x months to one year, depend�ng upon the targets 
set as appropr�ate for growth performance for meat product�on or reproduct�ve 
eff�c�ency �n breed�ng stock. In case of breed�ng stock, the farmers should plan 
the�r feed�ng and management program for ach�ev�ng the target that the he�fers 
can h�t puberty soon after s�x months.  Tak�ng an �llustrat�on from Ind�an standards, 
an average da�ly growth rate of 450-550 g can be ach�eved w�th a rat�on conta�n�ng 
12% crude prote�n (CP) and 58-60% total d�gest�ble nutr�ents (TDN) (CIRB, 2014). 
A growth rate of 500-600 g/day between 100 and 300 Kg body we�ght �s generally 
cons�dered opt�mum growth rate for buffalo he�fers by Ind�an standards (CIRB, 
2014), wh�ch could be relat�vely less �n Nepalese s�tuat�on, espec�ally �n the small 
s�zed h�ll buffalo, even though due to lack of research no such gu�del�nes are 
ava�lable. Underfeed�ng reduces growth rates dur�ng the rear�ng phase to 50% of 
the an�mal’s potent�al and delays puberty s�gn�f�cantly. 
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Box 2. Feeding schedule of buffalo heifers from 6 months of age

• For atta�n�ng 450- 500 g da�ly we�ght ga�n a concentrate m�xture 
conta�n�ng 20% CP and 63% TDN may be fed at the rate of 1.5, 
2.0, 2.5 and 3.0 Kg per head per day, respect�vely, at 100, 150, 
200 and 250 Kg body we�ght or above along w�th 10 Kg green 
fodder and ad l�b�tum straw. 

• The concentrate m�xture can be prepared by m�x�ng crushed 
cereal gra�n, wheat bran, r�ce bran, mustard cake, soybean cake 
or groundnut cake, m�neral m�xture and salt �n the rat�o of 35: 
15:25:10:10: 2:1 or 30:20:17:15:15: 2:1. 

• When green fodder �s not ava�lable, add�t�onal 1 Kg concentrate 
m�xture should be fed as replacement of 10 Kg green fodder. For 
a faster growth rate add�t�onal 1 Kg concentrate may be fed da�ly.

(Adapted from: Buffaloped�a URL: http://www.buffaloped�a.c�rb.res.�n)

4.3 Commercial buffalo dairy farming
A fam�ly run buffalo da�ry farm�ng can be susta�nably operated �n Tera�, r�ver 
valleys and low h�ll areas of Nepal, where fodder and feed-resources are relat�vely 
abundant. A farm herd of 10 buffalo cows can be prof�tably managed by a 
household fam�ly of four adults w�th grown up ch�ldren. However, a herd of more 
than 10 buffalo cows becomes a ser�ous commerc�al bus�ness �nvolv�ng s�gn�f�cant 
f�nanc�al �nvestment that must be operat�onal�sed at h�gher occupat�onal standards 
of da�ry farm�ng.

A lactat�on curve study �n h�ll buffalo cows and the�r Murrah crossbred cows ra�sed 
under farmers’ management �n the western h�lls of Nepal (Rasal� & Hard�ng, 
1998) showed s�gn�f�cantly d�fferent effects of breed genotypes (F�gure 2), par�ty, 
management systems and length of lactat�on on the d�fferent phases of the lactat�on 
curve. The r�s�ng phase of the lactat�on curve �s largely a funct�on of breed genotype 
and lactat�on par�ty. However, �n the decl�n�ng phase of the curve, one of the ma�n 
factors was the management system that was caus�ng a sharp decl�ne �n da�ly m�lk 
y�eld espec�ally after 10 weeks of the lactat�on length result�ng �n low lactat�on y�eld. 
Phys�olog�cally, �n both h�ll buffalo and Murrah crossbred cows, there seems to be 
an ample opportun�ty to susta�n the da�ly m�lk y�eld w�th a more gradual decl�ne 
as the lactat�on per�od advances such that the total lactat�on y�eld �s s�gn�f�cantly 
�ncreased. Th�s can be ach�eved by �mprov�ng nutr�t�ous feed�ng and management 
pract�ces that are susta�nable �n the commerc�al da�ry product�on systems across 
agro-ecolog�cal zones, espec�ally so �n r�ver valleys and Tera� pla�ns.
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F�gure 2. D�fferent effects of breed genotypes �n da�ly m�lk y�eld �n buffaloes

4.4 Commercial buffalo fattening
Buffalo meat �s a h�gh demand commod�ty �n the consumer markets throughout 
Nepal, espec�ally �n the m�ddle mounta�ns, S�wal�k h�lls and r�ver valleys. There 
�s a need for a susta�nable but extens�ve system of meat product�on that can be 
ach�eved through extens�ve research and development of the appropr�ate product�on 
technolog�es and the�r adopt�on �n the h�ll product�on systems. A buffalo fatten�ng 
operat�on of any magn�tude should be managed as a commerc�al bus�ness meet�ng 
h�gh farm management standards. The susta�nab�l�ty of buffalo fatten�ng as a small 
fam�ly bus�ness �s dub�ous, because of the lack of regular cash flow or �n-k�nd revenue 
generated from the bus�ness. Small farms run by �nd�v�dual fam�l�es face challenges 
of haul�ng the l�ve an�mals as the f�n�shed product to d�stant market places. Buffalo 
fatten�ng at the commerc�al scale �s totally a new enterpr�se for most Nepalese farmers. 
Hous�ng, feed�ng, water�ng and tend�ng the an�mals are ser�ous cons�derat�ons as the 
labour �ntens�ve da�ly chores �n th�s type of operat�on are s�gn�f�cant.

5. Sustainable dairy cow production
The �nd�genous cattle �n Nepal have been ra�sed from t�me �mmemor�al. Desp�te 
th�s fact, the vast major�ty of the�r populat�on �s ra�sed w�th low �nputs y�eld�ng low 
outputs under trad�t�onal cattle ra�s�ng systems across the country. Such a set up 
can no longer be cons�dered susta�nable �n the preva�l�ng product�on systems, 
where they put tremendous pressure on resource ut�l�sat�on w�thout a susta�nable 
level of product�v�ty. The underly�ng problem l�es w�th the trad�t�onal as well as legal 
ban on slaughter of cattle. As a result the stock can ne�ther be bred systemat�cally 
through select�on based on sc�ent�f�c breed�ng pr�nc�ples for genet�c �mprovement 
of the stock (e.g. for �ncreas�ng meat or m�lk product�on) nor they can be culled 
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when they become an unproduct�ve resource burden to the farmers. The farmers 
are forced to ra�se such cows that are low �n m�lk product�v�ty, wh�le they are not 
at all ra�sed for produc�ng meat. Draft an�mals are a valuable output from cattle, as 
oxen are the major source of power used for t�ll�ng the cropland across the country 
except �n l�m�ted areas of Tera� pla�ns, where buffalo bulls are used �nstead.  More 
recently tractors are tak�ng over the t�llage on farms.  In add�t�on, the cattle are the 
ma�n source of manure for crop product�on part�cularly �n the h�lls and mounta�ns. 
Iron�cally, the cows, espec�ally the �nd�genous cattle, are not the major source 
of m�lk or the ma�n source of meat products produced �n Nepal. However, s�nce 
the �ntroduct�on of crossbreed�ng of �nd�genous cattle w�th European da�ry breeds, 
such as Jersey and Brown Sw�ss, there has been a populat�on of crossbred da�ry 
cattle located �n some areas across the country. H�gh grade da�ry cows have been 
�ntroduced for commerc�al product�on �n some geograph�cal pocket areas close 
to urban centres, where markets for m�lk ex�st. Crossbred da�ry cow (F�gure 3) 
product�on can be susta�nable �n these pocket areas, where feed resources and 
veter�nary serv�ces can be made read�ly ava�lable. 

F�gure 3: Jersey crossbred he�fers �n a commerc�al da�ry farm
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6. Sustainable goat production
Goats are ra�sed across all agro-ecolog�cal zones �n Nepal pr�mar�ly for the purpose 
of meat. Goat meat �s the most preferred and expens�ve food of an�mal or�g�n �n 
Nepal. M�lk, manure, ha�r and h�des are other �mportant by-products from goat 
product�on.  Goats are very adapt�ve an�mals that can thr�ve well and reproduce �n 
harsh env�ronments. They are eff�c�ent converters of feed resources �nto human 
food under d�verse product�on systems anywhere �n h�gh alt�tude mounta�n ranges, 
m�ddle mounta�ns, S�wal�k h�lls, r�ver valleys or Tera� pla�ns.

Devendra (2010), an �nternat�onally noted goat product�on expert, has descr�bed 
the preva�l�ng goat product�on systems �n the develop�ng countr�es to fall under 
one of the four categor�es, namely: rural landless systems, extens�ve systems, 
crop-based systems and rangeland-based systems. Among these systems, the 
rural landless system compr�s�ng nomad�c transhumance product�on pract�ces �s 
common �n the Trans-H�malayan range and h�gh mounta�n ranges �n northern area. 
However, crop-based systems compr�s�ng large, m�xed farm�ng are most common 
�n m�ddle mounta�ns, S�wal�k h�lls, �nner valleys and Tera� pla�ns. Econom�cally, the 
goats are cons�dered as the ‘l�v�ng bank�ng systems’ or ‘l�v�ng bank’ of the resource 
poor farmers. They can be exchanged for cash at any t�me the farmers need.  

Due to the �nd�scr�m�nate brows�ng nature of the�r feed�ng hab�ts, goats are 
occas�onally blamed for forest degradat�on. Th�s may be true when they are let free 
to graze anywhere �n haphazard manner. However, �f the goats are managed well, 
they are one of the most adapt�ve an�mals to ra�se across all product�on systems 
regardless of resourceful or resource poor sett�ngs.  Goats are also found most 
advantageous for susta�nable product�on �n smallhold�ngs due to the�r low un�t cost 
and small s�ze of product�on. 

7. Sustainable sheep production
Sheep are ra�sed across all agro-ecolog�cal zones �n Nepal for the purposes of 
pr�mar�ly wool and also meat and m�lk. Manure and h�des are other products from 
sheep product�on.

The �nd�genous breeds of sheep found across var�ous agro-ecolog�cal zones �n 
Nepal are not very h�ghly product�ve for both wool and meat product�v�ty. However, 
they have evolved as sturdy local stock for rear�ng �n trad�t�onal rural sett�ngs. 
The modern ways of people’s l�v�ng w�th elevated l�v�ng standards have ra�sed 
the market demands both �n qual�ty and quant�ty of wool and meat, necess�tat�ng 
the genet�c �mprovement of the local stock. However, there has not been any 
systemat�c effort to develop the pure �nd�genous breeds through select�on. Some 
sporad�c attempts have been used to �ntroduce exot�c breed �nto the local stock 
through crossbreed�ng, us�ng European breeds, namely Mer�no at Jumla Sheep 
Farm and Border Le�cester at Pokhara Lampatan L�vestock Farm. Rasal� et al. 
(2006) summar�sed the compos�te breeds of the sheep developed around the world 
and showed the benef�ts of m�x�ng bloods from two or more trad�t�onal purebreds. 
Th�s can be a goal for future plans regard�ng sheep development �n Nepal.
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8. Sustainable yak and nak production
Yak herd�ng �s an �mportant and prest�g�ous farm�ng act�v�ty �n the Trans-H�malayan 
and h�gh-mounta�n ranges of Nepal. Yaks are reared for the purposes of m�lk, draft 
work, meat and fur product�on. The farm�ng �s carr�ed out largely by trad�t�onal 
people l�v�ng �n the H�malayan ranges us�ng trad�t�onal feed�ng and management 
pract�ces �n susta�nable manner from t�me �mmemor�al. However, Kharel (1995) 
has noted that some modern sc�ent�f�c pract�ces are catch�ng up espec�ally among 
Sherpa people �n the Eastern H�malayan ranges. 

Yak are strong and hardy an�mals that can thr�ve well under extreme cold cl�mat�c 
cond�t�ons, wh�le they are also except�onally res�stant to hypox�a and tolerant to 
the very low oxygen content �n h�gh mounta�n atmosphere. They are reared �n 
these cond�t�ons of Ch�na, Mongol�a, Russ�a, Bhutan, Ind�a, Nepal, Pak�stan and 
Afghan�stan, where they are found �n th�s order of the�r populat�on s�zes (Paudyal, 
1994). 

The yaks and the�r hybr�ds w�th cattle are collect�vely called Yakow. All of them 
can l�ve �n cold, barren, d�ff�cult upland terra�n, but can adapt to a lower alt�tude as 
well. In w�nter, they may descend to the lower lands as low as 1,600 metre above 
sea level (Paudyal, 1994). They are pastured �n the h�ghland grasses under the 
trad�t�onal transhumant system pract�ced �n those areas, w�th no supplementat�on 
of feed or fodder prov�ded except for s�ck an�mals. As they are reared �n the 
trad�t�onal transhumant system �n a susta�nable manner, the breed�ng �s the only 
component of present day human technolog�cal �ntervent�on �ntroduced �nto the�r 
product�on systems through the pract�ces of crossbreed�ng and hybr�d�sat�on w�th 
cattle to meet the needs of the people.

The systems of Yak and cattle crossbreed�ng and hybr�d�sat�on are very complex. 
A w�de range of mat�ng types �s appl�ed to produce crosses and hybr�ds bear�ng a 
w�de var�ety of nomenclature (Josh�, 1982). 

9. Major technologies for sustainable ruminant production

Th�s sect�on h�ghl�ghts the most �mportant technolog�es that can support susta�nable 
rum�nant product�on �n Nepal.

9.1 Sustainable feed resource technologies
Feed�ng �s the most �mportant component of rum�nant product�on system across 
all agro-ecolog�cal zones of Nepal from Tera� �n the south to r�ver valleys, h�lls 
and mounta�ns �n the north. The major l�vestock feeds ava�lable are var�et�es of 
grasses, tree fodders and gra�ns (ma�ze, r�ce bran, m�llets), and crop res�dues 
(r�ce, m�llets, wheat straws, ma�ze stovers and legume v�nes), �n add�t�on to water 
and salt. 

9.1.1 Tree Fodder Production
The product�on of tree fodders �s one of the most susta�nable feed resource 
technolog�es that can support �ncreas�ng rum�nant product�on, espec�ally the da�ry 
buffaloes and cows. There are numerous fodder tree spec�es known to have h�gh 
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nutr�t�ous value for an�mal fodder. Subba et. al. (1994) emphas�sed the usefulness 
of tree fodder contr�but�ng to a year-round green fodder supply for feed�ng 
rum�nants da�ly �n the Eastern h�lls of Nepal. They have documented seasonal 
var�at�ons of nutr�t�onal contents of the seven �mportant tree fodders used �n the 
reg�on, namely: Tank� (Bauhunia purpurea), Ko�ralo (Bauhinia veriegata), Badahar 
(Artocarpus lakoocha), Kutm�ro (Litsea monopotela), Gogun (Saurania nepalensis) 
Khar� (Celtis australis) and Ghotl� (Grewla oppositifolia).  

From a rap�d rural appra�sal (called Samuhik Bhraman �n Nepal�), Paudel et al. 
(1996) have �dent�f�ed, �n the Western h�lls, a total of 32 spec�es of fodder trees 
that are lopped for an�mal fodder between the Fall start�ng from the month of 
September through Spr�ng unt�l Apr�l, wh�le spr�ng and pre-monsoon pose a 
cr�t�cal per�od of feed scarc�ty that can be allev�ated by preserv�ng the tree fodder 
when they are produced relat�vely more �n abundance. Commerc�al product�on 
of tree fodders �n cult�vable land area has not been a common pract�ce among 
farmers, as the cult�vable land �s cons�dered very �mportant for agronom�c crop and 
hort�cultural cult�vat�on to spare for l�vestock fodder cult�vat�on. Only the less fert�le 
marg�nal land terraces have been used for produc�ng the fodder trees. However, 
relat�vely larger da�ry farms may need to cons�der produc�ng tree fodders �n the 
ma�n farmland areas for susta�nable da�ry product�on. S�lv�pastoral cult�vat�on of 
fodder trees and other crop cult�vat�on under them as more susta�nable way of 
opt�m�sat�on of land use.

Tak�ng one tree fodder for an example, Badahar �s �dent�f�ed as one of the most 
�mportant trees produc�ng nutr�t�ous fodder leaves. An on-farm tr�al study�ng 
Badahar fodder b�omass product�on and feed�ng (Paudel & Rasal�, 1996) showed 
the s�gn�f�cantly h�gher response of feed�ng Badahar leaves on m�lk y�eld, butter fat 
content and health cond�t�on �n Murrah crossbred buffalo cows. Dur�ng the Badahar 
feed�ng per�od, 4.09 l�tre m�lk was y�elded per day compared to other exper�mental 
(control) per�ods (3.2-3.4 l�tre per day). The total butter fat product�on was h�gher 
due to s�gn�f�cant �ncrease �n da�ly m�lk y�eld, but w�th no s�gn�f�cant change �n 
butter fat percentage �n m�lk. The farmers have also reported that feed�ng Badahar 
leaves �mproved the overall health cond�t�ons of the m�lk�ng an�mals. The feed�ng 
tr�al showed  that approx�mately 70 to 85% of the fresh fodder �s palatable to 
buffalo. 

9.1.2 Green forage production
Agronom�c product�on of green forage �n cult�vable land area, espec�ally �n the 
w�nter, �s one of the susta�nable technolog�es ava�lable for supply�ng nutr�t�ous 
feed stuff for the feed-scarce per�od across all agro-ecolog�cal zones of Nepal. 
S�m�larly, grow�ng forage grasses and legumes �n the terrace r�sers, along the 
fences or marg�nal lands can �ncrease the fodder supply susta�nably. 

9.1.3 Utilisation of agro-industrial by-products
Var�ous technolog�es are ava�lable for process�ng and ut�l�s�ng agr�cultural and 
agro-�ndustr�al by-products for feed�ng rum�nants �n a susta�nable manner. Crop 
res�dues are b�omasses w�th low nutr�t�onal values, but can be enr�ched �n the�r 
feed�ng values by appropr�ate treatments w�thout untoward hazardous effects 
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on the health of the an�mals. R�ce and wheat straws have been treated w�th 
4% urea and even supplemented w�th m�neral m�xtures and or agro-�ndustr�al 
by-products, such as molasses, �n many tr�als conducted across var�ous agro-
ecolog�cal zones over several years both on-farm and on-stat�on cond�t�ons. These 
agr�cultural by-products have been shown to be enr�ched by the treatment w�th 
mater�als such as urea and molasses. From two on-farm exper�ments, Kadar�ya  
et al. (1997) reported that feed�ng urea treated r�ce straw �ncreased straw dry 
matter �ntake (DMI) by 14.2% and the total DMI by 10.6% over the untreated r�ce 
straw, wh�le these �ncreases �n treated wheat straw DMI and the total DMI were 
20.2% and 17.4% respect�vely over untreated wheat straw. There were s�gn�f�cant 
�mprovement �n lactat�ng buffaloes fed w�th treated r�ce and wheat straws. The 
farmers’ responses to both these treated straws and the�r benef�c�al effect on m�lk 
y�eld were cons�stently pos�t�ve. Kadar�ya et al. (1995) compared the use of cattle 
ur�ne vs. 4% urea solut�on for treat�ng r�ce straw and �nd�cated that the cattle and 
buffalo ur�ne can be used as cheap alternat�ve to purchased urea for enr�ch�ng the 
r�ce straws, though further stud�es are needed to develop th�s technology fully for �ts 
susta�nable use w�thout any detr�mental effects on an�mals and the�r product�on. 

9.1.4 Stall-feeding and shed improvement
Small-holder farmers �n the h�lls and mounta�ns ra�se the�r non-m�gratory buffaloes 
under stall-feed�ng as well as sem� stall-feed�ng (Rasal� & Crow, 1999). Stall-
feed�ng of rum�nants �n the�r shed has been a well-known pract�ce �n Nepal. It �s 
commonly adopted by the farmers espec�ally for the an�mals that are produc�ng 
and/or are �n reproduct�ve stage such as �n buffaloes and da�ry cows. The pract�ce 
has been recommended as a susta�nable technology �n all sedentary rum�nants, 
small or large (Josh�, 1992; Gh�m�re, 1992). The pract�ce fac�l�tates conservat�on of 
resources w�th the follow�ng spec�f�c advantages: 1) �t conserves the body energy 
of the an�mal avo�d�ng unnecessary roam�ng �n search of feeds; 2) �t conserves feed 
resources avo�d�ng the�r waste dur�ng feed�ng; 3) �t conserves manure fac�l�tat�ng 
�ts collect�on at the shed; and, 4) �t allev�ates forest degradat�on by reduc�ng 
l�vestock free range graz�ng. Also, the �mprovement of an�mal hous�ng sheds can 
�mprove eff�c�ency �n feed�ng, management, protect�on and product�on of an�mals. 
H�gh produc�ng buffaloes and da�ry cows have been kept susta�nably �n modest to 
more elaborate sheds �n commerc�al and sem�-commerc�al l�vestock farms across 
var�ous parts of Nepal, espec�ally �n the urban areas, Tera� and r�ver valleys. 

9.2 Preventative veterinary technologies
Prevalence of var�ous �nfect�ous and paras�t�c d�seases have been recogn�sed as 
one of the major constra�nts result�ng �n the loss of product�on and product�v�ty �n 
large rum�nants ever s�nce the �n�t�at�on of modern l�vestock development �n Nepal 
�n the 1960s. More recently, th�s has been exacerbated by w�de-spread trans-
border  d�seases for example the emergence of new d�seases such as Peste des 
Pet�ts Rum�nants (PPR) �n small rum�nants, desp�te the fact that the most ser�ous 
problem of a v�ral d�sease R�nderpest �n cattle has now been erad�cated by the 
concerted efforts of the government programs for more than three decades. 

Vacc�nat�ons aga�nst the major �nfect�ous d�seases, espec�ally a v�ral d�sease, 
Food and Mouth D�sease (FMD), two bacter�al d�seases: Hemorrhag�c Sept�cem�a 
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(HS) and Black Quarter (BQ), and strateg�c control of paras�tes have been proven 
as the prevent�ve measures of susta�nable technolog�es. A br�ef account of these 
control strateg�es of major d�seases are prov�ded below.

9.2.1 Foot and mouth disease (FMD) control
Foot and Mouth D�sease (FMD) �s a h�ghly contag�ous v�ral d�sease of all cloven-
hoofed an�mals, both domest�c and w�ld. The d�sease �s cons�dered econom�cally 
d�sastrous l�vestock d�sease �n Nepal as �n many other develop�ng countr�es. 
It �s reportedly known to occur as endem�c throughout the year w�th frequent 
outbreaks �n all 75 d�str�cts of Nepal, result�ng �n colossal econom�c losses. The 
negat�ve econom�c effect �s ma�nly attr�buted to loss �n m�lk and meat product�on, 
mortal�ty of new-born an�mals, loss of draft an�mals due to lameness, reduct�on �n 
breed�ng eff�c�ency, and the cost requ�red to control the outbreaks and restr�ct�ons 
on �nternat�onal trade (Chhetr� et al., 2010; Thakur�, 2012). The annual econom�c 
loss from FMD alone through the reduct�on �n m�lk y�eld and meat product�on �s 
est�mated to be 66 m�ll�on USD (Gongal, 2002). An earl�er analys�s of the econom�c 
�mpact �nd�cated that FMD alone �n Nepal  caused  26% of the overall econom�c 
losses �n l�vestock product�on (Lohan� & Rasal�, 1995). The prevalence of FMD �n 
Nepal has been a stumbl�ng block for any �nternat�onal trade of l�vestock and �ts 
products. For example, �n 2002, Ch�na banned Nepalese da�ry products to enter �n 
T�bet due to the fear of FMD transm�ss�on. Thakur� (2012) therefore warns that the 
Government and concerned agenc�es, both �n nat�onal and reg�onal levels, must 
be ser�ous about br�ng�ng FMD under control.   

Otherw�se, the FMD part�cularly �n cattle and buffaloes, w�ll have severe negat�ve 
�mpacts for the�r susta�nable product�on. The mortal�ty result�ng from the d�sease 
may not be as h�gh or as recogn�sable, but the morb�d�ty of the an�mals �n the 
face of outbreaks �s h�gh result�ng �n d�rect and s�gn�f�cant econom�c losses to 
producers. The d�sease, wh�ch �s caused by a P�corna v�rus, �s not easy to control, 
as �t spreads qu�ckly to a large number of an�mals across v�llage herds dur�ng an 
outbreak. Though the �nfected an�mals can be treated and be kept �n �solat�on to 
conta�n the d�sease �n a restr�cted area, the only effect�ve control of the d�sease 
�s through vacc�nat�on. However, the vacc�ne �s spec�f�c to what are known as 
‘serotypes’ of the v�rus, of wh�ch four (‘O’, ‘A’, ‘C’ and ‘As�a 1’) out of the total seven 
have been reported from Nepal. The vacc�ne �s made from attenuated v�ruses; by 
the very nature of the vacc�ne, �ts �mmun�ty cannot last for a long per�od (Brown, 
2011). The recommended pract�ce �s that the rum�nants should be vacc�nated 
aga�nst FMD every 7 months.

9.2.2 Peste des Petits Ruminants (PPR) vaccination 
Peste des Pet�ts Rum�nants (PPR) �s a d�sease that was f�rst not�ced �n Ivory Cost 
�n West Afr�ca; �t �s a d�sease affect�ng small rum�nants and requ�res the most 
attent�on, part�cularly �n endem�c areas such as Sahara, M�ddle East and South 
As�a (Abubakar et al., 2010). Goats and sheep are the only natural hosts of the 
d�sease, but goats appear to be more suscept�ble to cl�n�cal form of the d�sease 
than sheep. PPR �s caused by Morb�ll� v�rus w�th�n the param�xov�r�dae fam�ly, 
wh�ch shares an ant�gen w�th R�nderpest.  It �s a contag�ous d�sease character�sed 
by the cl�n�cal s�gns of fever, eros�ve stomat�t�s, enter�t�s, pneumon�a and death. 
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F�gure 4. Vacc�nat�on coverage and number of PPR outbreaks, 2000-2011, Nepal  
(Source: Thakur�, 2012)

Accord�ng to Thakur� (2012), Nepal’s f�rst PPR outbreak was recorded �n 1995 �n 
Dhanusha, Mahottar�, Bara, Sarlah�, Rauthat and Gorkha d�str�cts, and the source 
of v�rus dur�ng the f�rst outbreak was through trans-border movements of �nfected 
goats from Ind�a to Gad�ma� �n Bara d�str�ct of Nepal.  From Bara the d�sease spread 
to other parts of the country result�ng �n the outbreaks reported �n 52 d�str�cts by 
the end of 2001. 

The PPR Control Project that was started �n 2001 �mplemented a mass vacc�nat�on 
program aga�nst PPR.  Goats compr�sed 95% of all �nfect�ons dur�ng the outbreaks 
wh�le the rema�n�ng 5% was �n sheep between 2000 and 2011. The proport�on 
of PPR vacc�nat�on coverage and the number of outbreaks dur�ng th�s per�od 
are shown �n F�gure 4 (Thakur�, 2012). As a result of the vacc�nat�on program, 
the number of outbreaks decl�ned rap�dly from 2002 onwards to very low levels 
�nd�cat�ng the effect�veness of the vacc�nat�on campa�gn. At the same t�me, the 
vacc�nat�on coverage was also reduced to about 12% between 2005 and 2007 
as �llustrated �n the F�gure 4 (Thakur�, 2012). Due to th�s reduct�on �n coverage of 
vacc�nat�on across the country to the level that d�d not meet the sc�ent�f�c threshold 
level of vacc�nat�on for d�sease control, the d�sease flared up aga�n w�th the number 
of PPR outbreaks �ncreas�ng dur�ng 2006 and 2007. 

9.2.3 Haemorrhagic Septicemia (HS) Vaccination
Haemorrhag�c Sept�cem�a (HS) �s a h�ghly �nfect�ous acute d�sease of cattle and 
buffaloes. Th�s d�sease �s caused by the Gram Negat�ve bacter�a Pasteurella 
multocida and affects the ent�re body of the an�mal through blood �nfect�on and �s 
character�sed by the cl�n�cal s�gns of h�gh fever, swell�ng of neck and somet�mes of 
the whole head. The an�mal can d�e very qu�ckly; somet�mes, even before the cl�n�cal 
s�gns are apparent. The d�sease �s h�ghly prevalent across Tera� and the m�d h�lls of 
Nepal. Vacc�nat�on of all product�ve cattle and buffaloes pr�or to monsoon season 
�s a standard and susta�nable pract�ce for controll�ng the d�sease. Espec�ally, the 
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Alum prec�p�tate adjuvant vacc�ne produced �n the Nepal Government’s laboratory 
wh�ch �s recommended for vacc�nat�on pr�or to the hot and hum�d season when th�s 
d�sease tends to flare up across the v�llage an�mal herds (Quesenberry, 1990).  

9.2.4 Strategic control of internal parasites
Infestat�ons of �nternal paras�tes have been the cause of cons�derable loss of 
product�on �n cattle, buffaloes, goats and sheep. A set of strateg�c approaches to 
control them �n these an�mals have been developed through a ser�es of stud�es �n 
the western h�lls.

Fasc�ol�as�s (l�ver fluke �nfestat�on) �s the most �mportant paras�t�c d�sease of cattle 
and buffaloes, w�th the major r�sk per�od of the d�sease be�ng between September 
and February (Josh� & Shrestha, 1998), caus�ng heavy econom�c losses �n Nepal 
(Lohan� & Rasal�, 1995). Stud�es conducted at the Lumle Agr�cultural Research 
Centre have demonstrated that drench�ng of cattle and buffaloes strateg�cally us�ng 
broad spectrum anthelm�nt�cs (e.g. Albendazole) aga�nst l�ver fluke �nfestat�ons 
�n the months of February and the follow�ng October/November was an effect�ve 
method of paras�tes control. Th�s control strategy resulted �n reduced proport�on 
of pos�t�ve fecal samples from as h�gh as 49% to as low as 4% w�th s�gn�f�cant 
�mprovement �n body cond�t�on scores of the treated an�mals (Gautam et al., 1997; 
Josh� & Shrestha, 1998). The use of strateg�c drench�ng schedule was found 
effect�ve to reduce the overall �nfect�on rate �n treated cows �n the m�d h�lls for the 
whole year. However, �n the low h�lls, �t was not equally effect�ve �n controll�ng the 
�nfect�on as �n the m�d h�lls (Josh� & Shrestha, 1998).

Gastro�ntest�nal nematode (roundworm) paras�tes have been a major health 
problem �n both m�gratory and sedentary sheep and goats �n Nepal. Based on a 
ser�es of f�eld stud�es, Josh� (1996) developed a set of strateg�c control gu�del�nes 
for sheep and goats �n m�gratory as well as sedentary flocks ra�sed �n the m�ddle 
mounta�ns and h�gh H�malayan ranges as follows:

• Strateg�c appl�cat�on of anthelm�nt�c drugs to prevent the h�gh level of 
�nfect�on �n grow�ng lambs and k�ds dur�ng wet summer months from June 
to August, us�ng slow release boluses.

• A dose of broad spectrum anthelm�nt�c at shear�ng t�me dur�ng late 
September m�ght be benef�c�al to keep the sheep free from a nematode 
�nfect�on and reduce we�ght loss dur�ng w�nter.

• Frequent use of anthelm�nt�c should be avo�ded from an econom�c 
stand po�nt as well as for avo�d�ng development of res�stance to the 
anthelm�nt�cs.

• In case of sedentary sheep �n part�cular, anthelm�nt�c appl�cat�ons need to 
be g�ven over the summer months �n a feed-based or m�neral block based 
formulat�on.
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• In case of sedentary goats �n part�cular, the �deal approach �s to use a 
slow release �ntra-rum�nal bolus �n June and a follow-up treatment w�th 
broad spectrum anthelm�nt�cs �n late September.

9.3 Organic ruminant production: Opportunities or challenges
Accord�ng to Lu et al. (2010) global turnover for organ�c farm�ng was reported to be 
US$ 40 b�ll�on �n 2006. It has been grow�ng stead�ly �n the recent years at the rate of 
10-30% per year, emerg�ng as a new agr�cultural opportun�ty. It �s generally v�ewed 
as be�ng �mportant to susta�nab�l�ty �n agr�culture, as �t tends to address some 
of the concerns such as env�ronmental conservat�on and rural econom�c v�tal�ty. 
However, Lu et al. (2010) warns that both the producers and consumers may 
not necessar�ly understand the challenges of organ�c farm�ng from an econom�c, 
ecolog�cal, or an�mal welfare perspect�ve. 

L�ke any of the new emerg�ng �ssues that flare up very qu�ckly around �n the 
present day global�sed world, the fad and fancy of organ�c agr�culture spread�ng 
from the western world has caught the attent�on of both producers and consumers 
�n Nepal �n recent years. It may not be surpr�s�ng anymore to spot a rural farmer 
cons�der�ng tak�ng on an organ�c farm�ng venture of some k�nd. Th�s trend also 
appl�es to l�vestock organ�c farm�ng, espec�ally for small rum�nants. There appears 
to be some opportun�t�es for an alternat�ve product�on system that creates rural 
�ncome generat�on act�v�t�es through spec�al�sed n�che market farm�ng product�on.  
However, w�th the character�st�cs of very small land hold�ngs and small-scale 
l�vestock product�on �n the resource poor rural sett�ng of Nepal, the challenges of 
meet�ng the str�ngent standards for organ�c cert�f�cat�ons are daunt�ng. In order 
to better understand the opportun�t�es and assoc�ated challenges for susta�nable 
organ�c rum�nant product�on, the major components that must be cons�dered are: 
personnel, l�vestock (an�mal welfare and health), fac�l�ty management, env�ronment 
conservat�on, product�on qual�ty and safety, and prof�tab�l�ty (Lu et al., 2010). The 
summary of organ�c l�vestock product�on requ�rements based on US Department 
of Agr�culture standards adapted from Lu et al. (2010) are �llustrated �n Box 3. Even 
based on the lowest expected standards for a develop�ng country such as Nepal, 
the bas�c pr�nc�ple of organ�c product�on of an�mals �s more than the product�on 
�n the naturally-ra�sed, free-range or grass fed env�ronments; add�t�onally those 
an�mals wh�ch must be treated w�th proh�b�ted mater�als cannot be called ‘organ�c’, 
as emphas�sed by Lu et al. (2010).  
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Box 3. Summary requirements for organic livestock production

• Pastures must be cert�f�ed organ�c and ma�nta�ned w�thout the 
use of pest�c�des, herb�c�des, chem�cal fert�l�zers, or restr�cted 
mater�als.

• Anyth�ng fed (green fodder, hay, gra�ns, m�xed feed or pellets, and 
m�lk replacer) to the an�mals must be organ�c cert�f�ed.

• Organ�cally grown feed cannot conta�n synthet�c hormones, 
ant�b�ot�cs, cocc�d�ostats, urea, or other restr�cted mater�als. 

• Even the bedd�ng wh�ch can be eas�ly consumed by the an�mals 
must be cert�f�ed organ�c.

• An�mals �ntended for slaughter cannot be treated w�th ant�b�ot�cs, 
anthelm�nt�cs, growth �mplants, or proh�b�ted mater�als.

• Breed�ng stock can be dewormed only w�th Ivermect�n® on the 
bas�s of fecal egg counts, but not on a rout�ne or prevent�ve bas�s 
and not dur�ng the last gestat�on or dur�ng lactat�on.

• Vacc�nat�ons are acceptable.
Adapted from the USDA Nat�onal Organ�c Program of the US Department 
of Agr�culture (Source: Lu et al., 2010).

Cons�der�ng the complex�ty of organ�c l�vestock product�on �n relat�on to the 
preva�l�ng product�on env�ronments �n Nepal, small rum�nants – espec�ally goats 
– rather than large rum�nants may be manageable for organ�c product�on under an 
env�ronment that can be under the control of the farmers. The organ�c product�on of 
goat meat and cheese mak�ng can be feas�ble enterpr�ses to serve n�che markets, 
prov�ded the standards are met for organ�c cert�f�cat�on. Lu et al. (2010) asserts 
that organ�c goat product�on can �mprove an�mal welfare, protect the env�ronment, 
and susta�n reward�ng rural econom�c v�tal�ty through prem�um pr�c�ng of the 
products. However, �t �s feared that convers�on of trad�t�onal to organ�c product�on 
may lead to decreased quant�ty of produce, wh�ch �n turn may lead to �nsecur�ty 
due to decreases �n food ava�lab�l�ty, access, stab�l�ty and ut�l�sat�on. Under the 
product�on cond�t�ons of Nepal, complete �solat�on of organ�cally produced goats 
from the preva�l�ng env�ronment of external contam�nat�on w�th proh�b�ted mater�als 
�nclud�ng chem�cal treatment or med�cat�on of an�mals may be largely unavo�dable. 
In such s�tuat�on, the alternat�ve med�c�ne us�ng natural mater�als �n place of 
proh�b�ted mater�als would be prom�s�ng.

Nevertheless, �n the context of Nepal, Josh� and Khanal (2012) argue that 
trad�t�onal l�vestock product�on systems �n general have been closer to susta�nable 
organ�c farm�ng w�th non-ex�stent (or negl�g�ble) use of ant�b�ot�cs and chem�cals 
and other external �nputs. It �s only recently that Nepal has exper�enced advanced 
veter�nary serv�ces, added �nputs, �ncreased commerc�al�sat�on and �ntens�f�ed 
product�on systems. The authors see the potent�al to explore the organ�c l�vestock 
product�on enterpr�ses �n some rural pocket areas that have prox�m�ty to �nput 
resources as well as the n�che markets of the organ�c l�vestock products. They 
have h�ghl�ghted the requ�red standards, procedure and approaches for organ�c 
l�vestock product�on and d�scussed �ts potent�al for �ncreas�ng the l�vestock farmers’ 
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�ncome. The requ�rements for organ�c l�vestock product�on are cons�dered under 
the head�ngs:  feedstuffs, l�vestock health management, l�vestock management 
and env�ronment management. The wa�t�ng per�ods for cert�f�cat�on of organ�c 
product�on as proposed by Josh� and Khanal (2012) are: for meat product�on from 
cattle and buffaloes-12 months, calves for meat product�on- 6 months and m�lk 
product�on from cows and buffaloes-90 days. They suggest �t should take 6 months 
for organ�c meat and m�lk product�on from sheep and goats.

10. Major constraints to sustainable production
The general not�on among experts and farmers al�ke �n Nepal �s that rural farm�ng 
systems are susta�nable, because they have been t�me-tested pract�ces through 
generat�ons. Nevertheless, the rural s�tuat�on and assoc�ated factors �nfluenc�ng 
the self-susta�n�ng, largely subs�stence and m�xed farm�ng systems are stead�ly 
chang�ng at an unprecedented rate result�ng �n several constra�nts to susta�nab�l�ty 
�n l�vestock product�on systems. Some of them are l�sted below for cons�derat�on:

1. Trad�t�onal farm�ng systems �n rural areas of Nepal have been largely 
based on crop-l�vestock-labour �nteract�on w�th�n a fam�ly household. 
Crop cult�vat�on was recogn�sed as the pr�mary enterpr�se, and l�vestock 
product�on has been cons�dered secondary to the product�on. Cons�der�ng 
the extent of �nputs, outputs, labour and market forces, l�vestock 
product�on �s no longer affordable to susta�n as a secondary enterpr�se 
of a household. The ever �ncreas�ng cost of product�on of a un�t rum�nant 
w�th�n a fam�ly household �s now too h�gh to be cons�dered as a s�de-l�ne 
bus�ness of the farm household.

2. The current tendency of all rural youth to flee out of the country or m�grate 
to the urban centres leaves beh�nd no labour force to susta�n the l�vestock 
product�on system �n the rural areas.

3. The arable land ava�lable �s largely allocated to staple crop cult�vat�on, 
and l�vestock product�on rema�ns dependent on the marg�nal land or 
commun�ty pastures and forest resources. Unless the l�vestock are 
prov�ded w�th adequate land for grow�ng adequate b�omass to feed them, 
the prof�table commerc�al product�on of l�vestock �n susta�nable manner �s 
no longer feas�ble.

4. External �nputs, a�r qual�ty, water qual�ty, and general l�v�ng cond�t�ons 
where l�vestock are ra�sed are not hyg�en�c and are contam�nated w�th 
m�crobes and paras�tes. It �s almost �mposs�ble to ra�se l�vestock w�thout 
a plan to treat the an�mals w�th ant�b�ot�cs, anthelm�nt�cs and other 
chem�cals for prof�table product�on from l�vestock.

11. Conclusion
The rum�nant populat�on of Nepal dom�nates the l�vestock product�on �n the country, 
and the vast major�ty of them are st�ll �nd�genous breeds, not fully character�sed 
for understand�ng the�r potent�al for susta�nable product�on. Nevertheless, what 
�s known �s that both large rum�nants (buffalo, cattle and Yak/Nak) and small 



THEME I:
Agr�culture and Susta�nable L�vel�hoods

164

rum�nants (goats and sheep) play a dom�nant role �n the rural l�vel�hoods �n the�r 
respect�ve ecolog�cal zones, where they have been ra�sed from t�me �mmemor�al, 
and st�ll have substant�al populat�ons today. Some of the alarm�ng constra�nts 
of the rum�nant product�on across all ecolog�cal zones are the �ncreas�ng def�c�t 
�n b�omass product�on to feed them, the compet�ng pressure of ever-�ncreas�ng 
human populat�on on l�m�ted land, the reduced so�l fert�l�ty �n the land areas, and 
ever-r�s�ng cost of �nputs for rum�nant product�on. Therefore, the trad�t�onal farm�ng 
pract�ces used to support the age-old subs�stence nature of product�on can no 
longer be v�ewed as susta�nable. Adopt�on of systemat�c breed�ng pract�ces w�th 
control �n the populat�on and product�v�ty of the stock, selected but sc�ent�f�cally 
tested technolog�es of feeds and feed�ng pract�ces management and veter�nary 
care that can support the rum�nant stock as an enterpr�se opt�on for v�able bus�ness 
should go a long way �n the susta�nab�l�ty of rum�nant product�on �n the country. 
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8 Community Forestry: In the 
Context of Changing Rural 
Dynamics in Nepal

Naya S. Paudel, B�shwa N. Regm�, and  
Badr� P. Bastakot�

Abstract
Th�s paper prov�des a rev�ew of commun�ty forestry (CF) �n Nepal �n the context of 
chang�ng rural landscapes. The results show that CF pol�c�es and programs are 
st�ll support�ng rural l�vel�hoods and promot�ng grassroots democracy �n Nepal. 
The relat�onsh�p between �ts people and the forest has taken a new shape due to 
rap�dly transform�ng rural econom�c and demograph�c s�tuat�ons. A host of factors 
�nclud�ng commerc�al�sat�on, urban�sat�on, m�grat�on, and monet�sat�on of the rural 
economy has affected changes �n rural l�vel�hood patterns. These changes have 
made �t challeng�ng to adapt the pol�cy and regulatory structure of CF �n Nepal 
qu�ckly enough to keep pace. There �s a need for reor�entat�on of the conceptual�sed 
uses of forests and forestlands, and greater pol�cy sens�t�v�ty towards poverty 
and hunger among the rural Nepalese. Further part�c�patory act�on research that 
explores CF land product�on processes, �nst�tut�onal mechan�sms and market 
arrangements may help �ncrease relevance of CF for leverag�ng l�vel�hood opt�ons 
for the rural people �n Nepal.

Keywords: Commun�ty Forestry, Rural L�vel�hoods, Pol�cy, Rural Landscape, 
Nepal.

 
1. Introduction
Commun�ty Forestry (CF) has been a flagsh�p programme �n Nepal for several 
decades and �s globally recogn�sed for �ts ab�l�ty to conserve forests, support local 
l�vel�hoods and �nst�tut�onal�se grassroots democracy (MoFSC, 2013; Thoms, 
2008; T�ms�na, 2003). However, w�th the rap�dly chang�ng rural landscapes �n 
Nepal, a debate on the scope and prospects of CF has �ntens�f�ed (Agrawal, et al., 
2013; Basnett, 2013; MoFSC/FAO, 2008). G�ven th�s s�tuat�on, the CF programme 
that was started �n the early 1970s should be transformed to be a better f�t w�th the 
chang�ng rural economy, soc�ety and env�ronment. 
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The paper a�ms to d�scuss some frequently ra�sed quest�ons on the new role of CF. 
These quest�ons �nclude: How �s CF evolv�ng �n relat�on to chang�ng forest-people 
�nterfaces? How �s the rural landscape chang�ng over t�me?  How can CF be more 
relevant to chang�ng rural dynam�cs? In order to answer these quest�ons, th�s paper 
rev�ews publ�shed and grey l�terature to exam�ne the evolut�on of CF �n Nepal, the 
emerg�ng elements transform�ng the rural landscape, and the gap observed between 
the potent�al and actual contr�but�ons offered by CF to rural l�vel�hoods. 

2. Evolving people-forest interfaces
Forest ecosystems are �ntr�cately related to agr�culture, espec�ally for rural agrar�an 
econom�es where trad�t�onal �ntegrated farm�ng st�ll dom�nates (Mahat, 1987; Malla, 
2000; Paudel, 2005; Regm�, 2006). Apart from produc�ng t�mber for construct�on 
and bu�ld�ng mater�als, the forest supports agr�cultural product�on �n a var�ety of 
ways, �nclud�ng supply�ng Non-t�mber Forest Products (NTFPs) such as w�ld fru�ts, 
vegetables, med�c�nal plants, fodder for l�vestock and prov�d�ng a source of mulch 
and compost�ng/bedd�ng mater�als to ma�nta�n so�l fert�l�ty (F�gure 1). Forests play 
a cr�t�cal role �n support�ng agr�culture and thus food secur�ty �n Nepal.

F�gure 1: Relat�onsh�ps between the forest and agr�culture under the trad�t�onal farm�ng systems of 
Nepal (Source: Adapted from Paudel, 2005).

2.1 Evolution of community forestry
Part�c�patory and commun�ty based forest management �n Nepal began �n the late 
1970s; however, these �n�t�at�ves were not formal�sed through relevant leg�slat�on 
unt�l �n the early 1990s. The N�nth Forestry Conference �n 1974 created a un�que 
env�ronment to openly d�scuss the �ssue of �ncreas�ng deforestat�on and �ts potent�al 
root causes. Subsequently, the Nat�onal Forestry Plan (1976) was the f�rst pol�cy 
document for comprehens�ve forest management �n Nepal. Th�s plan supported 
the need to �nvolve local people for forest management. Accord�ng to th�s plan, 
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the Forest Act 1961 was amended �n 1977 to make arrangements fac�l�tat�ng the 
‘hand�ng over’ of forest management respons�b�l�t�es to the local governments 
(called V�llage Panchayat1). In l�ne w�th 1977 amendment to the Forest Act, 
Panchayat Forest and Panchayat Protected Forest Rules 1978 were establ�shed to 
further strengthen and enact CF �n Nepal (Fox, 1993; Gautam, 2006; Josh�, 1993). 
The emergence of part�c�patory d�scourses and �ncreased �nternat�onal pressure 
for the devolut�on of state author�ty led to the enactment of the Decentral�sat�on 
Act �n 1982, wh�ch further empowered the V�llage Panchayats �n manag�ng forests 
(Regm�, 1984). 

A decentral�sed approach that empowered a locally elected body such as the 
V�llage Panchayat d�d not work well as �t could not prov�de a robust �nst�tut�onal 
framework for resource management and ut�l�sat�on. The Panchayat system could 
ne�ther prov�de a stable platform for resource use nor prov�de tenure secur�ty for 
the local people. Indeed, few use r�ghts were transferred to the Panchayats and 
those transferred r�ghts often proved to be a bundle of respons�b�l�t�es rather than 
the opportun�ty �tself. These exper�ences helped conv�nce the early CF leaders 
to advocate for the transfer of tenure r�ghts d�rectly to local commun�t�es. In the 
meant�me, several persons w�th�n the Nepalese government were look�ng for an 
�nnovat�ve approach that could better protect the forests. The F�rst Nat�onal CF 
Workshop organ�sed �n 1987 prov�ded an opportun�ty to reflect upon the ongo�ng 
process and exper�ences on CF pract�ces. P�lot�ng, exper�mentat�on, and shar�ng 
of early results encouraged further expans�on of the concept and pract�ce of CF 
(Kanel & Acharya, 2008;  Ojha & Kanel, 2005). Follow�ng on th�s, the Nepalese 
government enacted the Master Plan for the Forestry Sector �n 1988 (HMGN, 
1989). The Master Plan art�culated the s�tuat�on and supported leg�t�m�s�ng local 
people’s subs�stence use of forests, recogn�sed user groups as key �nst�tut�ons �n 
the management of forests, projected a clear plan for handover of all access�ble 
forests to the commun�t�es, and redef�ned the role of forest author�t�es as 
fac�l�tators. 

A 1990’s pol�t�cal change replaced the Panchayat system w�th a mult�-party 
parl�amentary system. The new Parl�ament passed a Forest Act  �n 1993 that legal�sed 
CF and recogn�sed commun�ty forest user groups (CFUGs) as self-govern�ng, 
autonomous, corporate �nst�tut�on, so that they could acqu�re, possess, transfer, or 
otherw�se manage movable or �mmovable property (HMGN/MoLJ, 1993: Art�cle 43). 
The CFUGs were ent�tled to rece�ve all the benef�ts from the management of the�r 
forest. The Act st�pulated that the D�str�ct Forest Off�cer (DFO) could handover forests 
to �dent�f�ed CFUGs “who are w�ll�ng and capable of manag�ng any part of nat�onal 
forests” (HMG/MoLJ, 1993). The Act was later operat�onal�sed by the 1995 Forest 
Regulat�ons, Operat�onal Gu�del�nes, and D�rect�ves. CF pol�c�es and pract�ces �n 
Nepal were also shaped by frequently organ�sed Nat�onal CF Workshops, Conferences 
(DoF, 2008; Kanel & Acharya, 2008; Ojha & Kanel, 2005), the government’s f�ve-year 
Development Plans (NPC, 1997, 2002, 2007), and donor agency strateg�es (Kanel & 
Acharya, 2008; Ojha, 2011). 

1 Panchayat was an archetypal party-less pol�t�cal system abol�shed after the popular pol�t�cal 
movement. 
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Today, over 17,685 CFUGs cover�ng about 35% of the total populat�on are  
manag�ng almost 1.6 m�ll�on ha of forest area across the country (DoF, 2011). 
It has been cla�med that the CF programme has converted the heav�ly denuded 
Nepalese h�lls �nto green and healthy forested areas, wh�ch has �ncreased the 
ava�lab�l�ty of da�ly forest products for rural �nhab�tants (Sharma, 2010; Shrestha & 
McManus, 2006). Local commun�t�es have also benef�tted by ut�l�s�ng the revenue 
generated from CF �n commun�ty �nfrastructure such as roads, schools, �rr�gat�on, 
dr�nk�ng water suppl�es, and bas�c soc�al serv�ces (MoFSC, 2013).   

3. The changing rural landscape
Over the last two decades, rural dynam�cs have been chang�ng �n a manner that 
has s�gn�f�cantly �nfluenced people-forest relat�ons. Some �mportant changes 
�nclude: commerc�al�sat�on, urban�sat�on, monet�sat�on, m�grat�on, deagrar�sat�on, 
and fem�n�sat�on. These changes have d�verse �mpl�cat�ons on the future of CF �n 
Nepal.  

3.1 Commercialisation: Commerc�al�sat�on of agr�cultural, l�vestock, and forest 
products has been grow�ng ma�nly �n Tera� and along the roads �n the h�lls.  
Encourag�ng pol�cy prov�s�ons such as the adopt�on of a more l�beral econom�c 
pol�cy after 1990, had mult�ple effects. The Agr�cultural Perspect�ve Plan (APP) 
that began �n 1995 (APROSC & JMA, 1995) also had an �nfluence by transform�ng 
subs�stence farm�ng �nto commerc�al agr�culture (Nepal & Thapa, 2009; Shrestha, 
et al., 2008). As a result, commerc�al�sat�on has become emerged slowly �n certa�n 
geograph�c areas and �n some sectors. In areas surround�ng the b�g c�t�es and along 
the corr�dors of nat�onal h�ghways, people have become �nvolved �n spec�al�sed 
market product�on. Producers’ organ�sat�ons, part�cularly commod�ty-based 
cooperat�ves, small collectors, and da�ry compan�es are �nvolved �n market�ng 
vegetables, da�ry products, and h�gh value commod�t�es such as cardamom, g�nger, 
NTFPs, and herbs (Pand�t, Albano, & Kumar, 2008). However, rural producers st�ll 
ma�nly supply the pr�mary raw mater�als wh�le urban traders supply the value-
added manufactured goods and serv�ces to the rural areas. Consequently, urban 
traders reap a major port�on of the �ncreased value of these products (Dh�tal, 2004; 
Paudel et al., 2009; Regm� & Garforth, 2010). Increased opportun�ty to market 
these products can be attr�buted to a host of reasons, such as the expand�ng road 
network, other �nfrastructure growth, rem�ttance lead�ng to a w�der c�rculat�on of 
cash, and grow�ng markets. 

3.2 Urbanisation: Nepal has exper�enced rap�d urban�sat�on �n recent years 
although �t rema�ns one of the least urban�sed countr�es �n the world. The urban 
populat�on of Nepal was only 2.9% �n 1954; �t had �ncreased to 13.9% �n 1991 
and �s 36.8% today (CBS, 2014). S�m�larly, the number of mun�c�pal�t�es has 
substant�ally �ncreased s�nce 1991 (from 33 to currently 191). In add�t�on, smaller 
towns/bus�ness centres are emerg�ng together w�th extended rural roads to ex�st�ng 
and potent�al agr�cultural areas. The grow�ng urban�sat�on has put pressure on the 
rural economy by s�phon�ng cash from rural areas. As well, the rural populat�on �s 
�ncreas�ngly us�ng health, educat�on, and commun�cat�on serv�ces to wh�ch they 
formerly had l�m�ted access. The growth of urban centres �s supposed to create 
markets for rural produce, but as �n many other countr�es, the Nepalese urban 
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markets are dom�nated pr�mar�ly by �mported goods or goods manufactured �n few 
urban centres (Dh�tal, 2004). Apart from a few small areas conta�n�ng vegetables, 
poultry and da�ry farms, farmers �n most rural areas have not benef�ted from the 
grow�ng urban markets. 

3.3 Monetisation: Monet�sat�on generally refers to a s�tuat�on where goods and 
serv�ces are sold for cash rather than bartered (Pa�lwar, 2012). The Nepalese rural 
economy has been exper�enc�ng rap�d monet�sat�on that �s replac�ng the trad�t�onal 
barter system. Increas�ng commerc�al�sat�on of goods and serv�ces contr�butes to 
local market development; however, �t �s a matter of concern �n areas where there 
are l�ttle or no act�v�t�es to compensate for the outflow of cash or to replen�sh �t 
for �ncreas�ng consumer demands. Agr�cultural �ntens�f�cat�on, expand�ng bank�ng 
serv�ces, rem�ttance, and flood�ng of consumer �tems �n the market place have 
supported rap�d monet�sat�on of the rural economy �n Nepal (Muzz�n� & Apar�c�o, 
2013). 

3.4 Migration: There have been three major types of m�grat�on �n Nepal: H�lls-
Tera�, rural to urban, and temporary labour m�grat�on abroad. Wh�le d�fferent dr�vers 
may have �nduced the spec�f�c type of m�grat�on, the search for better econom�c 
opportun�t�es and employment are central to all of them. The early phase of the H�lls-
Tera� mass m�grat�on started �n the 1950s when rap�d populat�on growth �n the h�lls 
led to food shortages, w�th a v�c�ous cycle of poverty and env�ronmental degradat�on 
due to farm�ng on steep slopes endanger�ng frag�le mounta�n ecosystems (Bla�k�e 
& Brookf�eld, 1987; Eckholm, 1976). Devastat�ng floods and landsl�des �n the h�lls 
further contr�buted to the env�ronmental degradat�on (Massey, Ax�nn, & Gh�m�re, 
2010). Consequently, the Nepal government encouraged m�grat�on through a 
resettlement programme that cont�nued at a volunteer level even after the formal 
programme ended (Gurung, 1989). Rural to urban m�grat�on cont�nues to grow w�th 
�ncreas�ng access to urban opportun�t�es (e.g., employment, health, secur�ty and 
educat�onal fac�l�t�es) (Kollma�r, Manandhar, Subed�, & Th�eme, 2006). In recent 
years, temporary m�grat�on to �nternat�onal labour markets �n the Gulf countr�es2  
(ma�nly �n Qatar, Saud� Arab�a, and Un�ted Arab Em�rates) and Malays�a has 
�ncreased substant�ally (Kollma�r et al., 2006; Sharma, 2012).

3.4.1 Deagrarisation: Desp�te �ts cr�t�cal �mportance to the food supply and �ncome 
for m�ll�ons of Nepalese, agr�cultural growth has v�rtually stagnated for the past two 
decades (Karkee, 2008). Consequently, the percentage of the populat�on �nvolved 
�n agr�culture has decreased from 90% �n the 1980s to 64% �n 2014 (Satyal, 2010; 
UNDP, 2014). The grow�ng econom�c value of land, espec�ally �n urban, per�-urban 
and �ncreas�ngly along the h�ghway areas, has ser�ously hampered agr�cultural 
growth. Th�s �s compounded by the chang�ng asp�rat�ons of the younger generat�on 
who want to escape from agr�culture (Gartaula, N�ehof, & V�sser, 2012). M�grat�on of 
the able and econom�cally act�ve male populat�on from the v�llages, low agr�cultural 
product�v�ty �n relat�on to �nvestment for �nputs (fert�l�ser, labour, and cap�tal), and 
lack of cr�t�cal �nfrastructure such as �rr�gat�on and support�ve agr�cultural market 

2 Gulf countr�es �nclude seven Arab States wh�ch border the Pers�an Gulf: Kuwa�t, Bhara�n, Iraq, 
Oman, Qatar, Saud� Arab�a and the Un�ted Arab Em�rates (Henderson, 2014). 
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mechan�sms have all contr�buted to the decl�ne of agr�culture (Deshar, 2013). 
Recent male m�grat�on �n search of jobs abroad and movement of the�r �mmed�ate 
fam�ly members to c�t�es has led to more land be�ng fallow �n the rural h�nterland 
(Tamang, Paudel, & Shrestha, 2014).

3.4.2 Feminisation: Due to the overwhelm�ng m�grat�on of young males start�ng 
�n the m�d-1990s, women as well as older males and ch�ldren have become the 
ma�n agr�cultural labour force �n most Nepalese households (FAO, 2010; Tamang 
et al., 2014). Consequently, women are �ncreas�ngly �nvolved �n farm�ng, forest 
management, look�ng after the�r fam�l�es and manag�ng soc�al affa�rs (Basnett, 
2013; G�r�, 2012; Tamang et al., 2014); however, women have l�m�ted control over 
the necessary resources such as land and land-based resources. Hence, they face 
cr�t�cal constra�nts �n mak�ng strateg�c dec�s�ons. Although th�s paper presented 
some of the �ssues �n relat�on to gender dynam�cs and fem�n�sat�on, th�s paper has 
not explored �n deta�l the �nfluence of fem�n�sat�on on commun�ty forestry. Th�s �s 
a l�m�tat�on of th�s paper.

3.5 Livelihoods diversification
L�vel�hoods d�vers�f�cat�on �s the norm �n most of the cases. Today, there are hardly 
any households draw�ng solely from any s�ngle source, or hold the�r wealth �n any 
s�ngle form or �nvest �t to any spec�f�c area (Barrett & Reardon, 2000).

Adopt�on of mult�ple sources of l�vel�hoods �s generally caused e�ther by the need or the 
opportun�ty created by chang�ng access to technology and markets. Trad�t�onally, need-
based l�vel�hood d�vers�f�cat�on was �nduced by rural populat�on growth, fragmentat�on 
of farmlands, decl�n�ng farm product�v�ty, and greater agr�cultural r�sks. Decreas�ng 
access to product�ve lands and assoc�ated resources has been the key phenomena 
(Barrett & Reardon, 2000; Ell�s, 2000). There are equally compell�ng soc�al and cultural 
reasons for look�ng at d�vers�f�cat�on apart from agr�culture. Escap�ng agr�culture �s 
regarded as an �nd�cat�on of development and modern�sat�on, part�cularly among 
the youths (Gartaula et al., 2012). Nevertheless, there are few encourag�ng cases 
where youth entrepreneurs, espec�ally those returned from the�r overseas work, have 
become �nvolved �n new bus�ness, espec�ally �n agr�cultural act�v�t�es (Chal�se, 2014; 
Sedha�, 2014; T�war�, 2014).

In recent years, people �n rural areas of Nepal have adopted d�verse econom�c 
act�v�t�es both on-farm and off-farm. The f�rst category �ncludes a sh�ft from 
convent�onal farm�ng of staple crops to cash crops (e.g., vegetables, f�sh, da�ry, 
poultry, t�mber and non-t�mber forest products, ecotour�sm, and agr�cultural wage 
labour). The second category �ncludes non-agr�cultural wage employment, small 
bus�ness, and cash transfers �n the form of soc�al secur�ty, wh�ch plays strong role 
�n d�vers�fy�ng l�vel�hoods (Gaul� & Hauser, 2009; Nepal, 2012; Regm�, 2006; Upret� 
et al., 2010). 

Not all soc�o-econom�c groups of people have enjoyed the opportun�ty to d�vers�fy the�r 
l�vel�hoods. Poor people have d�ff�culty �nvest�ng �n off-farm act�v�t�es. They have e�ther 
low levels of educat�on reduc�ng employment opportun�t�es outs�de the farm or l�m�ted 
access to networks and �nformat�on that can be �nstrumental �n prov�d�ng support to 
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bus�ness or employment. Members of poor households cannot �nvest �n value cha�n 
opt�m�sat�on based on contractual overseas jobs. They have access only to the low 
pa�d labour jobs �n Nepalese towns or �n Ind�an c�t�es. Moreover, not all d�vers�f�cat�on 
�n�t�at�ves are helpful �n address�ng food scarc�ty and poverty. For example, the sh�ft 
to cash crops has made farmers more vulnerable to �nternat�onal markets and pr�ce 
fluctuat�ons (Pant & Panta, 2009; USAID, 2011). L�kew�se, unsusta�nable harvest�ng 
of NTFPs has led to unsusta�nable management of resources overall (NFA, 2009). 
Rem�ttance and cash transfers have �ncreased dependency on outs�de sources and 
�n some cases has m�n�m�sed the mot�vat�on and �ncent�ve to work �n agr�culture 
(Gartaula et al., 2012). 

4. Changing rural landscape: Consequence for people and CF
Chang�ng rural dynam�cs has brought forward d�verse repercuss�ons on CF 
management. Commerc�al�sat�on, urban�sat�on, monet�sat�on, and m�grat�on 
has contr�buted to �ncrease cash flow that has changed l�festyles and �ncreased 
purchas�ng power of many households. Moreover, there �s a substant�al �ncrease 
�n hous�ng due to expand�ng c�t�es and newly bourgeon�ng towns along roads. 
Consequently, there �s substant�al �ncrease �n t�mber demand both for construct�on 
and furn�ture, caus�ng the pr�ce of t�mber to dramat�cally �ncrease.  

H�stor�cally, rural people throughout Nepal have rel�ed heav�ly on w�ld products 
for food, f�bre, and med�c�ne. Along w�th �ncreas�ng purchas�ng power and 
chang�ng l�festyle, w�ld products (e.g., food, f�bre, and med�c�ne) have begun to 
be recogn�sed as hav�ng h�gh soc�al value. W�ld mushrooms, w�ld fru�ts and w�ld 
vegetables, for example bamboo shoots, fetch a h�gh pr�ce �n Kathmandu and 
other urban centres. W�th �ncreas�ng med�a focus on pest�c�de use for agr�cultural 
products, people are plac�ng h�gher values on natural products. Unfortunately, 
there �s l�m�ted research on the current level of harvest, consumpt�on, and trade of 
these products �n Nepal. 

S�m�larly, an�mal husbandry has been gradually sh�ft�ng towards commerc�al 
enterpr�ses. In part�cular, poultry, goat, da�ry cattle, and buffalo have been 
flour�sh�ng along the roads and �n certa�n other areas w�th good access to markets. 
The substant�al �ncrease �n the pr�ce of m�lk, goat and buffalo meat, and �ncreas�ng 
cooperat�ves and pr�vate compan�es �n da�ry process�ng have expanded market 
access for an�mals and an�mal products (See Chapter 7 of th�s book by Rasal�). 
As an�mal feed �s �ncreas�ngly expens�ve, farmers want to subst�tute green grass 
and fodder. As a result, the role of CF �n prov�d�ng grass and fodder has become 
more �mportant.    

Increas�ng �ncome, urban�sat�on, chang�ng l�festyles and a grow�ng �nterface w�th 
the outs�de world has resulted �n �ncreased recreat�onal values of the forests and 
natural areas �n Nepal. Commun�ty forests, espec�ally surround�ng the Kathmandu 
valley and major c�t�es, have begun to attract tour�sts. For example, �n 2011, the 
Baghmara CF �n Ch�twan earned Rs. 8.7 m�ll�on from 78,000 v�s�tors, Jamunbar� 
CF �n Jhapa earned Rs 2.5 m�llon from 13,000 v�s�tors and Kankal� CF �n Ch�twan 
earned Rs 1.0 m�ll�on from 15,000 v�s�tors (Paudel & Ojha, 2013).
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5. Prospects of CF contributing to rural livelihoods
In v�ew of the chang�ng rural dynam�cs, CF can prov�de a range of d�rect and 
�nd�rect products and serv�ces that contr�bute to food secur�ty and l�vel�hoods.  

5.1 Wild food and edible items from CF
G�ven the r�ch ecolog�cal and b�olog�cal d�vers�ty �n Nepal, �ts forests prov�de a w�de 
range of w�ld fru�ts, vegetables, mushrooms, honey, f�sh, �nsects, an�mal products, 
and starchy root crops part�cularly Dioscorea sp. (Tarul, Githa, Vyakur). W�ld foods 
are tasty, nutr�t�ous, and valuable, part�cularly to the poor, dur�ng d�ff�cult econom�c 
t�mes (Paudel et al., 2014). 

H�stor�cally, there has been a r�ch culture of manag�ng, harvest�ng, consum�ng and 
even sell�ng these products �n local markets. However, management �ntervent�ons 
�n CF are generally or�ented to manag�ng trees (e.g., th�nn�ng, prun�ng, weed�ng, and 
construct�on of f�re l�nes). The CF pol�cy and regulatory framework �s largely s�lent 
w�th respect to conserv�ng, manag�ng, and ut�l�s�ng valuable w�ld food products. In 
add�t�on, farm�ng-related act�v�t�es are str�ctly proh�b�ted on CF lands. Some of the 
legal prov�s�ons h�ghl�ghted below strongly d�scourage management of ed�ble �tems 
�n forests that could otherw�se have d�rectly contr�buted to local food secur�ty.

• If a User Group des�res to plant any cash crops other than food crops 
wh�ch y�eld products for a long t�me w�thout adversely affect�ng the crown 
cover and product�on of forest products, the deta�ls should be �ncluded �n 
the work plan (GoN, 1995: Art�cle 28).

• Any clearance of forest areas for agricultural purposes, bu�ld�ng any 
huts and houses, and tak�ng any act�on that may cause so�l eros�on �s 
proh�b�ted (GoN, 1995: Art�cle 31/1). 

• No agricultural crop can be grown �n CF land. However, cash crops such 
as fodder, grass, cardamom, broom grass, med�c�nal plants, and fru�t 
trees can be grown �n land allocated to �dent�fy poor households (MoFSC, 
2009: 45).

• Perenn�al plants other than food crops, such as bamboo, fru�ts, and 
NTFPs can be grown �n CF under the cond�t�ons that would not affect the 
dens�ty and product�on of the ma�n forest products (MoFSC, 2009: 48).

• No cereal crop (e.g., r�ce, ma�ze) and those crops wh�ch �nvolved t�ll�ng of 
land (e.g. g�nger and turmer�c) can be grown on CF land (MoFSC, 2009: 
55).

5. 2 Enhancing agriculture through increased forest-farm interface
H�stor�cally, rural commun�t�es �n Nepal rel�ed heav�ly on forests for bas�c forest 
products such as grass, fodder and fuelwood that formed the bas�s of forest-
farm l�nkages (Bajracharya, 1983; Bartlett & Malla, 1992; Fox, 1993; Kark�, 2002; 
Mahat, 1987; Metz, 1989). Forest pol�c�es �n the 1970s and 1980s acknowledged 
the �ntr�cate relat�onsh�p of forest management and agr�culture (HMGN, 1989). 
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One of the �mportant ways of l�nk�ng the forest and farms �s through l�vestock. 
The numbers of l�vestock per household var�es by the econom�c status of the 
household; normally poor people own less. A nat�onal survey on CF contr�but�ons to 
l�vel�hoods found that the extremely poor group had lower numbers of households 
w�th l�vestock (84%) than relat�vely better off groups (95%). Also, h�gh proport�ons 
of better off groups stall-feed the�r l�vestock (64%). There was a predom�nance of 
stall-feed�ng (about 57%), w�th about 27% of households us�ng both graz�ng and 
stall-feed�ng across all well-be�ng groups (MoFSC, 2013).

S�m�larly, leaf l�tter �s one of the �mportant forest �nputs to farm�ng, v�tal for 
ma�nta�n�ng so�l fert�l�ty and texture. Although people, part�cularly �n access�ble 
areas, are �ncreas�ngly us�ng �mported chem�cal fert�l�sers, many cannot access a 
supply of fert�l�ser or afford �t when �t �s ava�lable. Most of people use a comb�nat�on 
of organ�c and chem�cal fert�l�sers. An analys�s shows that Dal�ts and Janajat�s 
tend to rely more on farmyard manure (MoFSC, 2013).

Wh�le rural l�vel�hoods have changed cons�derably, l�vestock enterpr�ses (ma�nly 
goat, da�ry cattle and buffalo farm�ng) cont�nue to expand. However, the current 
CF pol�c�es and programme pr�or�t�es have not adequately apprec�ated the �ntr�cate 
relat�onsh�ps between the forest and farms (Dhakal, B�gsby, & Cullen, 2010). 
The Forest Sector Master Plan encouraged “reduc�ng and controll�ng l�vestock 
numbers” of mounta�n farmers (HMGN, 1989) even though l�vestock farm�ng was 
the bas�c eng�ne of mounta�n economy (Dhakal et al., 2010).

Analys�s of the rules of 24 CFUG's �n Kavre and Lamjung on graz�ng and 
fodder management revealed a very low apprec�at�on of the �ntr�cate forest-farm 
relat�onsh�ps �n the CF management (Khatr�, Paudel, Shrestha, Ojha, & Paudel, 
2014). Accord�ng to th�s study, graz�ng was proh�b�ted �n almost all CFUGs, w�th 
f�nes �mposed �n case of v�olat�ons. However, a few CFUGs have prov�s�ons for 
rotat�onal graz�ng �n spec�f�ed forest areas. These forests are e�ther p�ne forests 
or Sal forests. An analys�s of the forest management act�v�t�es of these CFUGs 
shows that they emphas�sed only forest trees for plantat�ons and other s�lv�cultural 
operat�ons. There were no act�v�t�es for plantat�ons or management of fodder trees, 
grass, or graz�ng zones. These f�nd�ngs are not atyp�cal. Overall, there �s narrow 
focus on fodder trees �n CF management (Paudel et al., 2013). Consequently, 
promot�on of CF �nst�tut�ons �n the h�lls of Nepal has resulted �n a decrease �n 
the number of l�vestock (Adh�kar�, W�ll�ams, & Lovett, 2007; Dhakal et al., 2010; 
Thoms, 2008). As a result, the large tracts of forestland prov�de l�ttle support for 
l�vestock management compared to �ts potent�al to do so.

5.3 Forest-based income and employment
Forest-based �ncome and employment generat�on �s another �mportant approach to 
enhance food secur�ty of forest dependent people. Wh�le there are mult�ple streams 
of benef�ts from CF, t�mber �s the key econom�c product espec�ally �n Tera� and the 
h�lls. T�mber has rema�ned an �mportant source of government revenue s�nce the 
1950s. Analys�s of the government's forest sector revenue for the last 15 years 
shows that more than 80% of the revenue to both government and CFUGs comes 
from the sale/d�str�but�on of t�mber (Banjade, 2012). For example, wood products 
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represented over 90% of the total forestry sector revenue �n 2008/09. The t�mber-
based �ndustr�es �nclud�ng plywood, veneer, katha (catechu), sawm�lls and furn�ture 
generated employment for over 150,000 people �n Nepal (Bhatta, 2011). Another 
study �n the Tanahu d�str�ct also showed that t�mber was the most s�gn�f�cant product 
of CF (Pokhrel, 2010). A nat�onw�de study (G. Paudel et al., 2013) revealed that the 
total annual allowable harvest (AAH) of Nepal's CFs was about 11 m�ll�on cub�c feet 
(311 thousand cub�c metres). If all of the AAH was harvested and sold at the current 
market pr�ce �t could generate NRs 27 b�ll�on revenue and 21,000 jobs annually. 

The h�gh potent�al for t�mber management �n CFs has not fully real�sed for var�ous 
reasons. F�rstly, the pol�c�es and procedures for t�mber harvest and sale are 
complex and ted�ous requ�r�ng frequent v�s�ts to DFO for perm�ss�on (Mahapatra, 
2001; Nagendra, 2002; Neupane, 2000). Secondly, the process of determ�n�ng 
annual �ncrement and annual allowable cut (AAC) of t�mber �n CFs �s conservat�ve. 
Th�rdly, the government's ad hoc pol�cy dec�s�ons (e.g., blanket ban on t�mber 
harvest) are unpred�ctable and often restr�ct�ve. Such restr�ct�ons may proh�b�t 
CFUGs from remov�ng t�mber �dent�f�ed �n the�r operat�onal plan (OP) for harvest�ng. 
F�nally, many forest techn�c�ans, CFUGs, and the general publ�c have a protect�on 
or�entat�on and prefer lower levels of t�mber harvest.  

The CF OP �s the key document prepared by the CFUGs. It �s approved by the 
DFO and gu�des and regulates forest management act�v�t�es (GoN, 1995: Rules 
28; HMGN/MoLJ, 1993: Art�cle 25). The OP conta�ns the bas�c �nformat�on on 
the forest (h�story, area, map, type, aspects dom�nant spec�es, b�od�vers�ty, major 
forest products etc.), some spec�f�c forest-related data (block�ng, calculat�on of 
block-w�se forest �nventory data: grow�ng stock, annual �ncrement, calculat�on of 
annual allowable harvest level, etc.), and management prescr�pt�ons (s�lv�cultural 
operat�ons).  Approved approaches for calculat�ng grow�ng stock, annual �ncrement 
and AAC areas are vague �n places and therefore �nv�te potent�al m�suse.   

The CFUGs have to go through a ser�es of appl�cat�on and approval process 
�nvolv�ng: appl�cat�on to DFO for mark�ng, DFO’s dec�s�on for mark�ng, mark�ng 
�n the f�eld, CFUG’s appl�cat�on to DFO for a harvest�ng perm�t, �ssuance of a 
harvest�ng perm�t by DFO, and harvest�ng and logg�ng �n the f�eld. Add�t�onal 
processes �nvolved �n the sale of t�mber �nclude paper work for auct�on, perm�ss�on 
for auct�on, perm�ss�on for transport, grad�ng, cert�f�cate of or�g�n, quant�ty and 
qual�ty, etc. Every step for t�mber harvest�ng and trade must go through Range 
Post to the Ilaka Forest Off�ce3 and f�nally to DFO for approval. Th�s mult�ple-
layered adm�n�strat�ve process often results �n delays �n document process�ng. 
G�ven the unequal power between the DFO and the CFUGs, these steps can �ncur 
huge transact�on costs and delays, somet�mes even �nvolv�ng corrupt�on.

As descr�bed above, the sc�ent�f�c norms and the bureaucrat�c pract�ces that are 
coded �n the forest regulatory prov�s�ons have ser�ously constra�ned harvest�ng 
of forest products that l�m�t the potent�al of CFs �n generat�ng �ncome and 
employment. 

3 Adm�n�strat�ve un�t of D�str�ct Forest Off�ce compr�s�ng of several range posts of a certa�n area.
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6. Exploring the relevance of CF
Although lack of food �s a h�stor�cal phenomenon �n Nepal, �t has become �ncreas�ngly 
severe �n recent years when larger numbers of people exper�enced food scarc�ty 
for longer per�ods than �n the past. Wh�le acute food scarc�ty may be l�m�ted to few 
soc�al groups �n spec�f�c geograph�cal reg�ons, the problem of malnutr�t�on �s much 
w�der nat�onally. Rural poverty �s h�gher �n areas where land �s the pr�mary source 
of l�vel�hoods and over 76% of the households are engaged �n agr�cultural act�v�t�es 
(CBS, 2012). Hence, lack of food secur�ty and hunger �s more chron�c �n the h�lls 
and mounta�ns, and has been �ncreas�ng �n recent years. At least 33 d�str�cts (out 
of 75 �n total) are marked as food �nsecure; most of them are �n the m�d and far 
western h�lls and mounta�ns (MoAC & WFP, 2011). In these areas, almost 80% 
of the household �ncome �s spent on food �tems and yet over 40% of the ch�ldren 
under 5 years of age are stunted due to malnutr�t�on. Moreover, as staple food 
(e.g. lent�ls, r�ce, and vegetable) const�tutes 72% of the d�et, current �ntake �s h�ghly 
�mbalanced and nutr�t�onally poor4 (NPC, 2013). 

Access to product�ve land �s the key �nd�cator of econom�c status �n rural households. 
However, access to agr�cultural land has been gradually decreas�ng. For example, 
the number of households w�th landhold�ngs of <0.1 ha, <0.5 ha and <1 ha 
�ncreased from 1996 to 2011 and the number of farmers w�th greater than 1 ha of 
land decreased dur�ng the same per�od (CBS, 1996; CBS, 2004; CBS, 2012).

There ex�sts a strong correlat�on between poverty and food �nsecur�ty. For example, 
25% ofhouseholds �n the lowest expend�ture qu�nt�le have poor food consumpt�on 
compared to only 1% �n the wealth�est group. Wh�le 86% of the poor have a very 
h�gh staple d�et, only 10% of the wealthy have such poor d�et (NPC, 2013). 

Agr�culture, the ma�nstay of rural l�vel�hoods �s gradually chang�ng. The decreas�ng 
area of the farmland and decl�n�ng product�v�ty are the two key challenges for 
produc�ng food. F�rst, due to faster populat�on growth than growth �n food product�on 
and access to land resources has decreased. The hold�ng s�zes are gett�ng smaller 
pr�mar�ly due to d�v�s�on of parental land among offspr�ng. Also, farmland �s be�ng 
reduced by eros�on, landsl�de, urban�sat�on, and convers�on from farm to non-
farm purposes. Secondly, farm product�v�ty of all key products �s qu�te low and 
�s decl�n�ng. For example, the average product�v�ty of agr�culture, f�sher�es and 
forest-related act�v�t�es �n Nepal are currently qu�te low compared to �ts ne�ghbours 
(ADB, 2011). Broader use of commun�ty forestlands and resources thereon may 
prov�de some solut�ons for address�ng the food scarc�ty problem. 
 
7. Gap in knowledge, policy and everyday practice of CF
The successful CF programme on the one hand and the �ncreas�ng chron�c 
problem of food scarc�ty on the other appears �ron�c g�ven the prospects be�ng 
offered by CFs and the proven success of the trad�t�onal �ntegrated forest-l�vestock-
crop product�on system �ntertw�ned w�th CFs, espec�ally �n the Nepalese h�lls. 
Desp�te th�s h�stor�cal relat�onsh�p, Nepalese forest pol�c�es and pract�ces have not 
supported th�s trad�t�onal farm�ng system. 

4 In a developed country, staple food const�tutes only 30% of the da�ly d�et (FAO, 1996). 



THEME II: 
Natural Resources and Susta�nable L�vel�hoods

182

The not�on of ‘forest’, as developed �n Western Europe, represented a spec�al 
category of land that was largely managed for power, pleasure, and rentals by the 
k�ngs and nobles, often exclud�ng the common people. It had l�ttle to do w�th nature 
or ecology and was used ma�nly to represent the symbol�c relat�ons of power, where 
some enjoyed pr�v�lege and others were excluded (Fay & M�chon, 2005). Th�s narrow 
not�on of ‘forests’ was appl�ed to large landscapes br�ng�ng them �nto a legal category 
that su�ted the dom�nant pol�t�cal and econom�c �nterests of the t�me. Th�s def�n�t�on of 
forest as a legal category helped states to shape part�cular soc�al relat�onsh�ps w�th 
natural resources and the people dependent on �t. It narrowly valued trees, above-
ground vegetat�on, and b�omass wh�ch gradually became an �deology that could 
ne�ther respect the ecosystem �ntegr�ty nor the soc�o-econom�c and cultural values 
of any soc�ety (M�chon, de Foresta, Levang, & Verdeaux, 2007). That def�n�t�on of a 
forest often cons�dered agr�culture and �ts assoc�ated act�v�t�es and actors such as 
peasants and local commun�t�es as the enemy (Westoby, 1979). 

Follow�ng �n th�s trad�t�on, Nepal's forest sector also appears to have conceptual�sed 
forests narrowly, l�m�t�ng �tself to forest stock, crown cover, b�omass, and b�od�vers�ty 
�n the broadest sense. Forest author�t�es generally appear to be l�ttle concerned w�th 
the w�der econom�c and soc�al dynam�cs and usually do not assume respons�b�l�ty 
for address�ng the soc�o-econom�c object�ves of local poor and women (Malla, 2000; 
Malla, Neupane, & Branney, 2003) and support�ng local and nat�onal econom�es 
that could be �nduced through the jud�c�ous use of common forest resources 
(Kennedy, Thomas & Glueck, 2001). Consequently, forests are not fully access�ble 
and support�ve of agr�cultural act�v�t�es. Th�s gap has l�m�ted the full potent�al of CFs 
�n meet�ng food secur�ty and l�vel�hoods of local commun�t�es.  

8. Conclusions and recommendations 
The purpose of  paper was to analyse CF evolut�on, rural landscape transformat�ve 
elements, and potent�als of CF to support rural l�vel�hoods �n Nepal. CF �n Nepal has 
evolved towards support�ng rural l�vel�hoods and promot�ng grassroots democracy. 
However, there have been changes �n rural l�vel�hood patterns over the last few 
decades, �nfluenced by a host of factors, (e.g. commerc�al�sat�on, urban�sat�on, 
m�grat�on, progress�vely monet�sat�on of rural economy, and consumer�sm). 
Although there has been transformat�on of the rural soc�o-econom�c landscape 
and d�vers�f�cat�on of l�vel�hoods, food scarc�ty has rema�ned a cr�t�cal challenge �n 
rural areas, espec�ally �n the h�ll and mounta�n reg�ons. Farmland fragmentat�on, 
shr�nk�ng access to product�ve land and decl�n�ng farm product�v�ty, �ncreas�ng 
populat�on, and l�m�ted access to farm �nputs are the major reasons for decl�ned 
product�on. Th�s �s coupled w�th much w�der �ssues of poverty, powerlessness, and 
l�m�ted l�vel�hoods among a s�gn�f�cant port�on of the populat�on �n Nepal.

CFs are �mportant common land-based resources, �nvolv�ng almost 35% of the 
rural households who have l�m�ted l�vel�hoods opt�ons. Management of these 
forestlands and resources may prov�de good prospects for address�ng the food 
scarc�ty problem. Emp�r�cal ev�dence �ncreas�ngly suggests that management of 
t�mber, NTFPs, and enhanc�ng recreat�onal values, and other ecosystem serv�ces 
�nclud�ng w�ld food can potent�ally address the problem of food secur�ty, �mprove 
nutr�t�on for the rural poor, and promote �ncome generat�ng act�v�t�es. Conservat�on 
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and management of w�ld food, enhanc�ng the farm-forest �nterface to support 
agr�culture, and �ncreas�ng forest-based �ncome and employment are three 
ava�lable strateg�es to l�nk CFs w�th food secur�ty. 

Even though CF �s constantly evolv�ng, current pol�cy and pract�ces are st�ll 
h�nder�ng the development of CF towards meet�ng the l�vel�hood needs of rural 
commun�t�es �n Nepal. Th�s s�tuat�on can be partly attr�buted to the deep-rooted 
narrow conceptual�sat�on of the Western not�on of ‘forests’ on one hand and the 
�nsens�t�v�ty of the pol�cy makers and local leaders towards the �ntr�cate forest-
farm-people �nterface on the other. Consequently, forestlands that occupy about 
40% of Nepal’s landmass, have not been contr�but�ng greatly to the resolut�on of 
the soc�o-econom�c problems of the country. 

Convent�onal forest management sc�ence does not adequately apprec�ate the 
product�ve and susta�nable relat�onsh�ps poss�ble �n a forest-farm system. As a 
result, the regulatory prov�s�ons of CF are not support�ve of produc�ng and manag�ng 
w�ld food, �ncreas�ng the forest-l�vestock-farm l�nk, and �ncreas�ng forest-based 
�ncome and employment for local poor. Rather, the ex�st�ng regulatory prov�s�ons 
narrowly a�m at enhanc�ng forest stock, crown cover and b�od�vers�ty. Interest�ngly, 
the regulatory prov�s�ons appear restr�ct�ve even for the management of t�mber, 
wh�ch can potent�ally prov�de opportun�t�es for �ncome and employment for the 
local poor.  

Although CF has been globally recogn�sed for �ts ab�l�ty to conserve forests, support 
local l�vel�hoods and �nst�tut�onal�se grassroots democracy, �t st�ll needs to be 
transformed to better f�t w�th the chang�ng rural economy, soc�ety and env�ronment. 
In general, there �s a need for reor�entat�on of the conceptual�sat�on of forests 
and forestlands, and greater pol�cy sens�t�v�ty towards poverty and hunger among 
c�t�zens �n Nepal. At the pract�cal level, proven resource management models and 
an �nst�tut�onal arrangement that v�s�bly �ncreases the product�v�ty of CF w�thout 
comprom�s�ng the long-term susta�nab�l�ty of the landscape should be �n place. 
Long-term, part�c�patory act�on research that explores product�on processes, 
�nst�tut�onal mechan�sms and market arrangements may help �ncrease CF 
relevance for enlarg�ng the l�vel�hood opt�ons for the poor rural people �n Nepal.  
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9 How Much Heterogeneity? 
Caste and Participation in 
Community-Based Forest 
Management in Nepal

Bh�m Adh�kar� and Salvatore D� Falco

Abstract
We explore the �mpact of v�llage caste heterogene�ty on soc�al cap�tal format�on 
us�ng m�cro data from commun�ty forest user groups from Nepal. We adopt 
an alternat�ve �ndex for caste heterogene�ty that captures both evenness and 
proport�onal abundance of the ethn�c groups �n the v�llages. Econometr�c ev�dence 
shows that the relat�onsh�p �s non-l�near. It follows an �nverted U shape. We also 
f�nd that th�s pattern �s very general and also appl�es when we cons�der the caste 
groups �nd�v�dually. Some �mportant caveats are also h�ghl�ghted.

Key words: commun�ty forestry, caste, collect�ve act�on, soc�al cap�tal, Nepal 

1. Introduction
The role of soc�al cap�tal has emerged as a key concept �n combat�ng a vast array 
of pol�t�cal, soc�al and econom�c problems. Soc�al cap�tal encapsulates the �dea 
that soc�al bonds are �mportant for commun�t�es (Pretty, 2001; Coleman, 1988). 
General�sed trust and access to soc�al networks are both �mportant for h�gher levels 
of performance �n several areas, such as educat�on, health, development, and 
publ�c pol�cy at large (Paraskevopoulos, 2007). Further, �t has been argued that 
trust, the nature of exchange relat�ons, the cultural s�gn�f�cance and �nst�tut�onal 
constra�nts of a soc�ety shape the �nd�v�dual’s expectat�ons w�th regard to use of 
the natural env�ronment (Adger, 2003). Commun�t�es that have h�gher levels of 
soc�al cap�tal are more l�kely to overcome opportun�st�c behav�ours and enforce 
management rules (Bromley, 1993; Pretty & Ward, 2001). 

Scholars have d�scussed the d�rect appl�cat�on of the concept of soc�al cap�tal 
such as soc�al norms and network�ng for eff�c�ency, equ�ty and susta�nab�l�ty of 
common pool resource (CPR) management (Ollagon, 1991; Ostrom, 1992; Adger, 
2003). Commun�ty-based management of common pool resources (CPRs) has 
been regarded as an appropr�ate system to ach�eve econom�c, env�ronmental and 
soc�al development goals and to overcome the 'tragedy of the commons' s�tuat�on 
because of the ex�stence of soc�al cap�tal �n many rural sett�ngs that promote 
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general�sed trust and rec�proc�ty (Ostrom, 1990, 1992; Berkes, 1989; Wade, 
1988; Jodha, 1986; Baland & Platteau, 1996; Chakraborty, 2001; Agrawal, 2001; 
Edmonds, 2002).  Dur�ng the past decades, there has been, �ndeed, overwhelm�ng 
ev�dence of groups’ format�on for manag�ng a w�de range of local commons. 
Recent emp�r�cal ev�dence from the Ind�an H�malayas found that such �nst�tut�ons 
tend to �mprove some of the d�mens�ons of the conservat�on of forests. Baland et 
al. (2010) �ndeed showed that forests managed by local commun�t�es were better 
managed than state controlled forests.    

Wh�le the role of soc�al cap�tal has been acknowledged for address�ng soc�al 
problems and fac�l�tat�ng collect�ve act�on, relat�vely few emp�r�cal stud�es exam�ne 
how �nst�tut�onal and soc�al structure of the commun�ty affect soc�al cap�tal format�on. 
Part�cularly, the relat�onsh�ps between soc�al cap�tal and soc�ally constructed 
�nequal�t�es such as caste have not been fully eluc�dated.1 Do these �nequal�t�es 
h�nder or fac�l�tate the emergence of soc�al cap�tal? Econom�sts, pol�t�cal sc�ent�sts 
and soc�olog�sts have advanced oppos�ng v�ews. On one hand, ethn�c d�vers�ty2 
�s often v�ewed as not conduc�ve to soc�al cap�tal format�on as �nd�v�duals tend to 
d�strust members from other groups (Portes, 1998: Abrams et al., 2005). The �dea 
�s that soc�al cap�tal �s l�kely to be weaker �n heterogeneous commun�t�es where 
people have less trust and feel uncomfortable �nteract�ng w�th other members who 
are d�fferent than themselves (Coffe, 2008). Therefore, �ncreas�ng ethn�c d�vers�ty 
underm�nes trust and soc�al cap�tal (McLaren, 2003; Putnam, 2007; Nelson, et 
al., 2004, Kanbur, 1992). Intra-group relat�onsh�ps allow the bond�ng of common 
�nterests and more homogeneous commun�t�es thus foster greater levels of soc�al 
cap�tal product�on (Costa & Kahn, 2003). Th�s v�ew �s supported by some ex�st�ng 
emp�r�cal ev�dence. Th�s shows (at the aggregate level - countr�es or count�es), 
that cultural or ethn�c d�vers�ty �s negat�vely correlated w�th d�fferent forms of soc�al 
cap�tal3 (Ales�na et al, 1999; Ales�na & La Ferrara, 2000; Easterly & Lev�ne, 1997; 
M�guel & Gugerty, 2004). 

The relat�onsh�p could also, however, go �n the oppos�te d�rect�on. For �nstance, 
�nter-group relat�onsh�ps can reduce prejud�ce and �ncrease cohes�on. Th�s can be 
part�cularly relevant �n commun�ty based management systems, where �nd�v�dual 
of d�fferent caste �nteract to manage a local common. As d�vers�ty �ncreases, the 
l�kel�hood of �nterethn�c relat�onsh�ps (and bonds) �ncreases. These can prevent 
negat�ve percept�ons (or �ncorrect �nformat�on) regard�ng other ethn�c groups 

1 Earl�er focus on the study of soc�al cap�tal was more dom�nated by the structural approach (e.g. 
network connect�on, group s�ze). Th�s approach d�d not take �nto cons�derat�on the underly�ng 
�nst�tut�onal or soc�al context �n wh�ch these relat�onsh�ps are embedded (Ballet et al., 2007).

2  In th�s paper we w�ll use the terms ethn�c heterogene�ty and ethn�c d�vers�ty �nterchangeably.

3 Na�du (2009) found, �n Ind�an commun�t�es, that moderate levels of soc�al d�vers�ty are assoc�ated 
w�th low collect�ve management. Wh�le h�gh levels of soc�al d�vers�ty, are assoc�ated w�th h�gh 
collect�ve management. It should be stressed that collect�ve management act�v�t�es are very d�verse. 
They �ncorporate part�c�pat�on �n meet�ngs, labour allocated to the management of the resource, 
engag�ng �n plant�ng trees and fenc�ng parts of the forests (ma�ntenance act�v�t�es), meet�ng w�th 
forest off�c�als and NGO employees (adm�n�strat�ve act�v�t�es), prevent�ng and f�ght�ng forest f�res 
(forest protect�on act�v�t�es), and mon�tor�ng use of the forest (mon�tor�ng act�v�t�es).
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(Allport, 1954; Gordon, 1964; Varshney, 2003). Therefore, �t has been found that 
ethn�c d�vers�ty �s pos�t�vely correlated w�th soc�al cap�tal (Marshall & Stolle, 2004;  
Hewstone et al., 2005).

Th�s paper a�ms to contr�bute to th�s debate by prov�d�ng some emp�r�cal ev�dence 
on the relat�onsh�p between caste d�vers�ty and soc�al cap�tal format�on us�ng Nepal 
as a case study. The focus on caste systems seems obv�ous because Nepal has 
a d�st�nct soc�al strat�f�cat�on based on th�s spec�f�c system and encompasses a 
w�der soc�o-econom�c heterogene�ty (Adh�kar� & Lovett, 2006). The caste system 
�s a centur�es-old �nst�tut�on that helps ma�nta�n power relat�ons among d�fferent 
commun�t�es. The Nepalese government has taken some act�on and declared 
the caste system ‘non-ex�stent’ many years ago. As a result, the soc�al barr�ers 
between h�gher and lower castes are gradually break�ng down (Adh�kar� & D� 
Falco, 2009). 

The soc�al barr�ers were also lowered by the �mplementat�on of the commun�ty 
forest program (CF). The program env�s�oned a more �nclus�ve approach to 
forest management by prov�d�ng equal opportun�t�es to var�ous low-caste people, 
landless m�grants or other ethn�c groups �n forest management dec�s�ons. Th�s 
�ncludes the part�c�pat�on �n the management of the local forest. Part�c�pat�on �n 
commun�ty act�v�t�es was def�ned by Putnam (2000) as “br�dg�ng soc�al cap�tal.” 
Th�s �s opposed to ‘bond�ng soc�al cap�tal’ that glues together more homogenous 
groups w�th�n a commun�ty. Br�dg�ng soc�al cap�tal �s def�ned as act�ons that 
re�nforce bonds of connectedness that are formed across d�verse soc�al or ethn�c 
groups (Bryant & Norr�s, 2002). Th�s seems to be one of the most �mportant 
d�mens�ons of soc�al cap�tal format�on �n commun�ty forests of Nepal. In th�s paper 
we emp�r�cally address the follow�ng quest�on: How does the ex�stence of caste 
heterogene�ty affects household’s part�c�pat�on �n cruc�al forms of commun�ty-
based act�ons? More spec�f�cally, how does belong�ng to a more or less ethn�cally 
d�verse commun�ty affect a households’ dec�s�on to part�c�pate �n act�v�t�es that 
requ�re �nteract�on w�th other ethn�c groups?  

Compared to the ex�st�ng l�terature th�s paper offers three elements of novelty. 
F�rst, �t prov�des m�cro ev�dence. Indeed, most of the ev�dence bu�lds upon data 
from countr�es. We argue that m�cro analys�s �s cruc�al to understand how �nd�v�dual 
households’ engagement �n soc�al cap�tal act�v�t�es are affected by the level of ethn�c 
heterogene�ty �n the�r v�llage. Second, we allow for non l�near�ty �n th�s relat�onsh�p. 
Ex�st�ng stud�es assume that ethn�c d�vers�ty and soc�al cap�tal are monoton�cally 
related. Th�s may be an �mportant s�mpl�f�cat�on. The d�rect�on of th�s correlat�on 
may be sens�t�ve to how much d�vers�ty there �s �n a g�ven commun�ty. There may 
be, for �nstance, a threshold level of d�vers�ty that may �nvert the d�rect�on of th�s 
relat�onsh�p.  Th�rd, we adopt an ethn�c d�vers�ty �ndex (Shannon d�vers�ty �ndex) 
that captures the evenness of the d�str�but�on of the d�fferent ethn�c groups �n the 
v�llage. Arguably, the cho�ce of an �ndex �s always somewhat arb�trary. In th�s 
sett�ng, however, �t �s very �mportant to d�st�ngu�sh the number of ethn�c groups 
from how evenly these groups are represented. 
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Wh�le the deta�ls of our results are presented here�n we f�nd that the relat�onsh�p 
between soc�al cap�tal format�on and caste heterogene�ty �s nonl�near. It, �ndeed, 
follows an �nverted U shape. Therefore, a lower level of heterogene�ty �s assoc�ated 
w�th �ncreas�ng level of household part�c�pat�on �n soc�al cap�tal format�on. After a 
threshold level, however, the relat�onsh�p �s �nverted and more heterogene�ty �s 
detr�mental for soc�al cap�tal format�on. Th�s result seems remarkably relevant. 
However, we need to flag some �mportant caveats. F�rst, our ev�dence �s based upon 
cross sect�onal ev�dence.4 Arguably, some of the effects of ethn�c d�vers�ty on soc�al 
cap�tal format�on are �nstead dynam�c. Second, commun�ty d�vers�ty �s treated as 
exogenous to the household. Th�s seems plaus�ble from a theoret�cal perspect�ve, 
and �t �s corroborated by the �nclus�on of commun�ty f�xed effect. Nevertheless, we 
cannot exclude all the poss�ble avenues of endogene�ty. Therefore, we �nv�te the 
readers to take these results w�th caut�on. Th�rd, our results are from two areas 
of Nepal and one very spec�f�c d�mens�on of heterogene�ty (caste heterogene�ty). 
Therefore, the external val�d�ty should be cons�dered somewhat l�m�ted.

The paper proceeds as follows. The next sect�on w�ll present a br�ef descr�pt�on 
of the concept of soc�al cap�tal and �ts relat�on w�th caste heterogene�ty �n natural 
resource management. Th�s �s followed by a descr�pt�on of the survey method 
and var�ables used �n analys�s. We then present the est�mat�on strategy and the 
results.  We conclude w�th a d�scuss�on on our f�nd�ngs �n sect�on s�x w�th some 
pol�cy �mpl�cat�ons. 

2. Background on social capital, caste and natural 
resource management

Although there are d�fferent def�n�t�ons of soc�al cap�tal (Paldam, 2000), the concept 
generally descr�bes the relat�ons of trust, network, author�ty, relat�ons, norms, sol�dar�ty, 
rec�proc�ty, voluntary part�c�pat�on �n the group and the evolut�on of common rules 
(Coleman, 1990; Putnam, 1993; Paldam, 2000; Adger, 2003). Soc�al cap�tal can 
be �dent�f�ed at d�fferent scales (from the m�cro-�nst�tut�onal to more macro scales) 
that exam�ne �ts role �n the format�on of state-c�v�l soc�ety relat�ons and econom�c 
development �n certa�n reg�ons (Re�mer et al., 2008). Th�s concept has been appl�ed 
�n a var�ety of contexts such as fam�ly, educat�on, ethn�c�ty, democracy, health, 
happ�ness, cr�me and econom�c performance to expla�n the ab�l�ty of commun�t�es to 
solve the problems of collect�ve act�on. F�nd�ngs from earl�er research showed that 
�ncreased soc�al cap�tal-measured most frequently by �nd�ces comb�n�ng trust and 
c�v�c engagement promoted better pol�t�cal and econom�c outcomes (Nelson et al., 
2004). In h�s work on democracy and c�v�c trad�t�ons �n modern Italy, Putnam (1993) 
h�ghl�ghted a long-stand�ng reg�onal var�at�on �n the propens�ty for c�v�c engagement 
between Northern and Southern Italy. He concluded that h�stor�cal var�at�ons �n c�v�c 
engagement contr�bute s�gn�f�cantly to the pers�stent gap �n econom�c outcomes 
and governmental effect�veness between d�fferent reg�ons (c�ted �n K�llerby & Wall�s, 
2002). Knack (2002) d�scussed that rec�proc�ty �n the form of trust such as volunteer�ng 
and census responses were assoc�ated w�th d�fferences between government 
performances �n Amer�can states. 

4 It should be also noted that the number of observat�ons �s not very large.
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Scholars of commons and �nst�tut�onal theor�sts have shown that soc�al cap�tal 
fac�l�tates a range of cooperat�ve act�ons �nclud�ng craft�ng of �nst�tut�ons for 
susta�nable management of natural resources at the commun�ty level (Ostrom, 
1992). Moreover, soc�al norms and �nst�tut�ons enhance the ab�l�ty of commun�ty 
groups to develop factors prevent�ng over appropr�at�on from CPRs and help 
ach�eve susta�nable and eff�c�ent outcomes (Ostrom, 1992, McKean, 1992; Agrawal, 
1999; Seth� & Somanathan 1996; 2006; Oses-Eraso & V�lladr�ch-Grau, 2007). The 
level of soc�al cap�tal �n a commun�ty �nfluences �nst�tut�onal arrangements and 
�nterpersonal trust and thus strengthens soc�al bonds between members (Baland 
& Platteau, 1996; Pretty, 2001; Pretty & Ward 2001; Uphoff & W�jayaratna, 2000). 
Aref� (2003) �dent�f�es consensus bu�ld�ng, def�ned as develop�ng a shared �nterest 
and agreement among var�ous actors to �nduce collect�ve act�on, as a d�rect 
pos�t�ve �nd�cator of soc�al cap�tal. Soc�al cap�tal has a stock that can lead to a flow 
�n the form of econom�c returns. Soc�ety or commun�t�es that have soc�al bonds, 
trust and connectedness are more l�kely to overcome opportun�st�c behav�ours and 
enforce rules w�th regard to the eff�c�ent ut�l�sat�on of env�ronmental resources.  If 
members of a resource-manag�ng �nst�tut�on are able to form rules, agree to ab�de 
by them, and succeed �n exclud�ng those who do not follow these rules, then there 
�s creat�on of values such as trust and rec�proc�ty �n that group (Ostrom, 2000). 
On the contrary, eros�on of values l�ke rec�proc�ty may lead to destruct�on of a 
resource or publ�c good (Oakerson, 1992). 

One contested d�mens�on �s soc�o-econom�c heterogene�ty and the format�on of 
soc�al cap�tal at the commun�ty level. Some authors argued that heterogeneous 
commun�t�es have lower levels of trust because d�vers�ty and �nter-group confl�ct 
created barr�ers to the v�rtuous c�rcle of h�gher soc�al cap�tal and better performance 
(Nelson et al., 2004; Kanbur, 1992). For �nstance, �n the�r study of growth strategy 
and ethn�c d�v�s�ons �n Afr�ca, Easterly and Lev�ne (1997) found that ethno l�ngu�st�c 
fract�onal�sat�on greatly reduced growth rates �n the post-colon�al per�od. However, 
another strand of l�terature suggests that heterogene�ty fac�l�tates group act�ons 
because actors w�th more econom�c �nterests and power usually �n�t�ate collect�ve 
act�on (Olson, 1965). Th�s �s also exam�ned by Baland and Platteau (1997) who 
argued that �t may be true �n s�tuat�ons where collect�ve act�on �nvolves large start-
up costs. Based on analys�s of data collected from 307 Flem�sh mun�c�pal�t�es, 
Coffe (2008) found that those mun�c�pal�t�es w�th a more heterogeneous populat�on 
�ndeed had lower levels of soc�al cap�tal. Stolle and Rochon (1998) observed that 
heterogeneous assoc�at�ons promote general�sed trust and rec�proc�ty. 

Andrews (2009) tests the assumpt�on that pol�t�cal part�c�pat�on and assoc�at�onal 
act�v�ty can m�n�m�se negat�ve external�t�es for soc�al cap�tal assoc�ated w�th ethn�c 
heterogene�ty, such as m�strust and lack of respect. He found that c�v�c engagement 
can moderate negat�ve external�t�es for soc�al cap�tal assoc�ated w�th ethn�c 
heterogene�ty. Other scholars have contended that �nst�tut�ons are embedded 
�n the antecedent dec�s�ons and culture of the soc�et�es �n wh�ch they emerge 
(Adger, 2003, p. 388). Bourd�eu (1980, 1986) expla�ned the soc�al and cultural 
cap�tal w�th an argument that cultural cap�tal features among homogeneous soc�al 
groups should be taken �nto account as they have to be transformed �nto ‘symbol�c’ 
features to be ass�m�lated by the members of the group and attr�buted among 
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them and to each other �n order to l�nk them together (c�ted �n Ballet et al., 2007, 
p.357). To date, l�ttle research has addressed the knowledge gaps regard�ng the 
potent�al for c�v�c engagement to moderate negat�ve external�t�es for soc�al cap�tal 
assoc�ated w�th ethn�c heterogene�ty such as m�strust and lack of respect (Andrew, 
2009; Putnam, 2007). 

Although there are d�fferent forms of heterogene�ty (see Adh�kar� & Lovett, 2006), 
here we cons�der a part�cular d�mens�on of soc�o-cultural heterogene�ty, notably how 
the caste system �nfluences the creat�on of soc�al cap�tal at the commun�ty level.  
There are four d�v�s�ons of caste accord�ng to the H�ndu rel�g�on: the Brahmans 
(pr�ests, teachers, and scholars), the Chettr�s (or Kshatr�yas - k�ngs and warr�ors), 
the Va�shyas (traders) and the Shudra (peasants, labourers and serv�ce prov�ders) 
who were made outcasts depend�ng on the profess�ons they were assoc�ated. 
For �nstance, commun�t�es that professed non-pollut�ng jobs were �ntegrated as 
Sudhra and those assoc�ated w�th pollut�ng profess�ons (work�ng �n what were seen 
as unhealthy, unpleasant jobs such as clean�ng, sewage etc.) were cons�dered 
‘untouchable’ (Adh�kar� & D� Falco, 2009). Caste generally governs the bel�efs and 
pract�ces about r�ghts and respons�b�l�t�es, and powers and pr�v�leges w�th respect 
to the d�fferent resource management act�v�t�es (S�ngh, 2004). Caste d�fferences, 
therefore, could be an �mportant determ�nant of part�c�pat�on of households �n 
var�ous forms of collect�ve act�on (Baker 1997; Adh�kar� & D� Falco, 2009).

Our measure of soc�al cap�tal �n th�s paper �s the �nterest group part�c�pat�on �n 
var�ous forms of commun�ty meet�ngs related to the CF management. Our approach 
�n measur�ng the soc�al cap�tal �s s�m�lar to that of Ruston (2002) who cons�dered 
soc�al part�c�pat�on, soc�al engagement, and comm�tment as one of the f�ve spec�f�c 
themes of soc�al cap�tal. In the�r study of the role of soc�al cap�tal �n household 
outcomes �n rural Tanzan�a, Narayan and Pr�tchett (1999) constructed the soc�al 
cap�tal var�able by a we�ghted average of membersh�ps �n var�ous groups and the 
character�st�cs of these groups. 

The caste system �n the Ind�an sub-cont�nent �s one major component of ethn�c 
heterogene�ty. The role of caste �s h�ghly contested w�th some cons�der�ng �t an 
econom�c veh�cle wh�ch prov�des opportun�t�es for work spec�al�sat�on. Others 
v�ew caste as bonds of connectedness, a sort of support system that people use 
to deal w�th soc�ety and the state. Va�dyanathan (2002) treated the caste system 
as a valuable soc�al fabr�c, wh�ch helps prov�de a cush�on for �nd�v�duals and 
fam�l�es to deal w�th soc�ety and the state. The pos�t�ve s�de of the caste system �s 
self-help w�th�n a s�m�lar caste. A handful of exper�ences from commun�ty-based 
approaches to local development demonstrate that the caste system acts as 
soc�al glue that enables cohes�ve commun�t�es to pull together, help d�stressed 
members, med�ate confl�cts, penal�se dev�ant behav�our and reward des�rable 
behav�our, far more eff�c�ently and cheaply than formal �nst�tut�onal arrangements 
(TTI, 2000).  However, the assoc�at�on between ethn�c heterogene�ty and the level 
of soc�al cap�tal has also been scrut�n�sed �n the l�terature. For �nstance, members 
of m�nor�ty groups have been found �nteract�ng only w�th members of that m�nor�ty 
because of shared common �nterest and greater empathy towards �nd�v�duals who 
rem�nd them of themselves (Costa & Kahn, 2002).
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In the�r study of networks of soc�al aff�n�ty, Arora and Sand�tov (2009) argued that, 
“many caste headmen, through act�ve part�c�pat�on �n and control of v�llage level 
�nst�tut�ons, buttress the�r caste-der�ved author�ty w�th newer forms of prom�nence 
�n a South Ind�an v�llage” (p.33). Although the caste �s an anc�ent soc�al �nst�tut�on 
�n South As�a, �t has been closely assoc�ated w�th a var�ety of r�tual pract�ces and 
w�th cultural bel�efs about a person’s stat�on �n l�fe (Béte�lle, 1969). Challeng�ng 
dom�nant soc�al theor�es of caste, Natarajan (2010) descr�bed how caste systems 
emerged as cultural phenomenon so that the culture of a caste �s produced, 
organ�sed and natural�sed �n the process of transform�ng jati (fet�sh�zed blood and 
k�nsh�p) �nto samaj (fet�sh�zed culture). It �s therefore caste that �s shown to be 
embedded �n a spec�f�c ecolog�cal and cultural n�che of the commun�ty. Although 
prev�ous research has addressed moderat�ng effects of c�v�c engagement on 
negat�ve external�t�es assoc�ated w�th soc�al cap�tal at the �nd�v�dual level (Anderson 
& Paskev�c�ute, 2006), few stud�es have exam�ned the�r presence at the aggregate 
level (Andrews, 2009). In th�s context �t seems �nterest�ng to exam�ne whether 
or not the caste system fac�l�tates part�c�pat�on �n the creat�on of soc�al cap�tal. 
Furthermore, the emp�r�cal ev�dence on the relat�onsh�p between the levels of 
soc�al cap�tal and resource extract�on w�ll help �dent�fy opportun�t�es that can move 
the natural resource management agenda �n th�s area forward. 

3. Site and variables description
Soc�al cap�tal �s a mult�d�mens�onal concept that means d�fferent th�ngs to d�fferent 
people (Dasgupta & Serageld�n, 1999). Adm�ttedly, �n th�s study we narrow our focus 
on one spec�f�c d�mens�on: bonds of connectedness of the household w�th the rest of 
the commun�ty. We argue that the level of ex�st�ng soc�al cap�tal w�th�n a commun�ty 
�s the product of the households’ part�c�pat�on �n �ts format�on. One way of measur�ng 
th�s type of soc�al cap�tal �s the number of commun�ty meet�ngs attended by v�llage 
members for the management of the commun�ty forests. We cons�der the format�on of 
Commun�ty Forest Users Group (CFUG, hereafter) group meet�ngs, as well as var�ous 
programs by commun�t�es as part of the process of creat�ng and accumulat�ng soc�al 
cap�tal at the v�llage level. Data for th�s analys�s �s drawn from a survey conducted 
�n two d�str�cts �n the m�ddle h�lls of Nepal, Kavre Palanchok and S�ndhu Palchowk. 
The m�ddle h�lls compr�se the central area of Nepal w�th a m�xture of agr�cultural and 
forested land. The major�ty of the populat�ons �n th�s area are subs�stence farmers, 
depend�ng on the surround�ng agr�cultural and forested land, w�th l�vestock play�ng an 
�mportant part �n the�r l�vel�hood opt�ons. The m�ddle-h�lls run from east to west across 
the centre of the country, wedged between the low-ly�ng Ganget�c pla�ns (Tera�) and 
the snow-capped H�malayan Mounta�ns. Alt�tude �n the m�ddle-h�lls ranges from 300 
m �n r�ver valleys to 5,000 m on h�ll tops. Land uses �n th�s reg�on are categor�sed 
as cult�vated land, non-cult�vated �nclus�ons, grasslands, forestland, shrub lands, and 
‘other’ types of land use (Collett et al., 1996). 

In order to address the research quest�ons posed �n th�s paper, we use data from e�ght 
CFUGs.  Four CFUGs (Saradadev�, Jyala Ch�t�, Mahavedsthan and Thul� Ban) �n the 
Kavre Palanchok d�str�cts and four (Gaurat�, Shree Chhap, Janghare and Kark� Tar) 
�n the S�ndhu Palchowk d�str�ct. The character�st�cs of commun�ty forests and user 
groups are presented �n Table 1. The area of commun�ty forests var�es from 44 to 
185 hectares and number of households var�es from 133 to 292 w�th forest land per 
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cap�ta rang�ng from 0.33 to 1.29 hectare respect�vely. Three d�fferent forest types, �.e. 
con�ferous forest (dom�nant spec�es Pinus roxburghii), broad-leaved forest (dom�nant 
spec�es Schima wallichii and Castanopsis indica) and broad leaved and con�ferous 
m�xed forests were observed �n the study s�tes.

Br�dg�ng soc�al cap�tal �s captured by household part�c�pat�on �n v�llage meet�ng 
related to the management of the forest. Th�s �s calculated as the number of 
meet�ngs attended by the household. On average the households attended 
around four meet�ngs. Every household d�d attend at least one meet�ng. Th�s �s 
no co�nc�dence, as one of the requ�rements of the �mplementat�on of commun�ty 
forests �n th�s area of Nepal.    

S.N. Name of Forest 
User Groups

D�str�ct Forest 
Area 

(Hectare)

Number of 
Households

Forest types

1 Saradadev� FUG Kavre Palanchok 44 133 Broad-leaved
2 Jayala Ch�t� 

FUG
Kavre Palanchok 25.9 222 Broad-leaved

3 Mahadevsthan 
FUG

Kavre Palanchok 72.3 147 M�xed

4 Thul� Ban FUG Kavre Palanchok 54 292 Con�ferous
5 Gaurat� FUG S�ndhu Palchok 88.8 144 Con�ferous
6 Shree Chhap 

FUG
S�ndhu Palchok 45.0 216 M�xed

7 Janghare FUG S�ndhu Palchok 124 255 Broad-leaved
8 Kark� Tar FUG S�ndhu Palchok 185.3 140 Broad-leaved

Table 1: Character�st�c of FUGs 

The caste and ethn�c groups represented, the number of households �n each groups, 
and the percentage of the total households for the sample of 309 households are 
shown �n Table 2. These data �llustrate the d�vers�ty of caste groups �n each study 
s�te. The data reflect the dom�nance of upper caste (Brahmans and Chhetr�s), 
wh�ch represents more than half of the sample of 309 households. Several m�nor�ty 
ethn�c groups appear under the Va�shyas and Sudra caste groups �n the sample. 
The settlement patterns of each caste/ethn�c group d�ffer �n that lower caste or 
households belong�ng to ethn�c groups l�ve �n more �solated or h�gher alt�tude 
locat�ons and the Brahmans and Chhetr�s frequently l�ve near more access�ble 
valley floors, wh�ch are often more product�ve, and conta�n �nfrastructure fac�l�t�es.
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FUGs Brahmin Chhteri Vaishyas Sudra
Saradadev� FUG
Jayala Ch�t� CFUG
Mahadevsthan CFUG
Thul� Ban CFUG
Gaurat� CFUG
Shree Chhap CFUG
Janghare CFUG
Kark� Tar CFUG
% All s�tes

15
4
21
39
0
21
4
14
38

11
19
3
9
4
10
18
11
28

2
14
2
2
25
11
11
2
22

2
6
5
8
0
0
14
2
12

Table 2: D�str�but�on of household by caste group per forest

Households are the f�nal sampl�ng un�ts �n the sampl�ng des�gn �n our analys�s. 
W�th�n these CFUGs a sample of households was randomly selected for �nterv�ew.  
A total of 309 randomly selected households were �nterv�ewed, w�th twenty 
one quest�onna�res be�ng excluded from the f�nal analys�s because they were 
�ncomplete. After tak�ng �nto account outl�ers and m�ss�ng value 230 observat�ons 
rema�ned (Table 3).

Attributes of respondents Average value
Age 43.43
Average fam�ly educat�on (# of school years) 4.4
Household s�ze (# of �nd�v�dual �n a fam�ly) 6.4
Educat�on
                      Ill�terate (%) 28.0
                      Pr�mary school (%) 40.8
                      H�gh school (%) 23.0
                      College (%) 4.9
                      Un�vers�ty (%) 3.2
Caste
                       Lower caste (%) 12
                       H�gher caste (%)                88

Table 3: Character�st�cs of sample respondents (household survey)

Lower caste part�c�pat�on �n dec�s�on-mak�ng aspects of CF management was also 
measured by the lower caste households represented �n the execut�ve comm�ttee of 
the CFUGs. Wh�le representat�on of the upper caste households �s homogeneous, 
representat�on of lower caste households �n CFUG execut�ve comm�ttees �s more 
heterogeneous.5  From the survey a set of var�ables was selected for �nclus�on �n 
the econometr�c model, see equat�on (1) below. Var�ables def�n�t�on and summary 
stat�st�cs �s reported �n Table 4.  
5 For th�s area, the �ssue of caste and representat�on �n the execut�ve comm�ttee was addressed �n 

Adh�kar� and D� Falco 2009. 
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Var�ables Def�n�t�on Mean Std 
dev�at�on

m�n max

Soc�al Cap�tal Household 
part�c�pat�on �n 
v�llage meet�ng 
related to the 
management of the 
forest – number of 
meet�ngs attended 
by the household

4.6 5.04 1 36

Income from 
other sources

Income from non 
agr�cultural act�v�t�es 
– �n Nepalese rupees

58290.4 61028.1 1000 420000

Income from 
agr�cultural 
act�v�t�es

Income from 
agr�cultural 
product�on and 
husbandry - �n 
Nepalese rupees 

34245.4 42965.9 0 248150

Educat�on Average educat�on of  
adult fam�ly members 
- �n years

4.64 3.92 1 16

V�llage caste 
Heterogene�ty

Shannon Index for 
Ethn�c D�vers�ty

1.09 0.33 0.23 1.74

Age Age of the household 
head (�n years)

43.71 12.9 22 84

Technology Cost of tools used �n 
forestry operat�on
(proxy for technology 
of harvest�ng) - �n 
Nepalese rupees

81.2 60.09 0.3 385

D�stance D�stance between 
commun�ty
Forests and house 
- �n km

0.71 0.54 0.01 3

Trees Number of trees of 
pr�vate land

87.91 142.41 0 1632

M�grat�on Member of the 
household m�grated 
– 1=yes; 0 = 
otherw�se 

0.8 0 1

Table 4: Def�n�t�on summary stat�st�cs for the explanatory var�ables
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There are four castes �n th�s sett�ng: The Shudra, the Va�shyas, the Chhetr�s and the 
Brahmans. The survey expl�c�tly asked to wh�ch caste group the household d�d belong. 
Th�s was cross val�dated by w�th cr�ter�a such as occupat�on. The caste household �s 
comb�ned to construct the caste v�llage heterogene�ty var�able. In the ex�st�ng l�terature, 
the role of heterogene�ty �s captured by a fragmentat�on �ndex (e.g. Ales�na,et al., 
2002, Easterly and Lev�ne, 1997).6  It �s calculated as one m�nus the Herf�ndahl �ndex 
of ethn�c group shares, thus,     where s�j �s the share of households 
�n v�llage j belong�ng to the caste � – th�s �ndex represents the probab�l�ty that two 
randomly drawn households belong to d�fferent caste. Th�s �ndex ranges between 
0 and 1. Th�s �ndex �s also called S�mpson �ndex has been w�dely used �n ecology 
(to measure spec�es d�vers�ty).  It �s an �ndex of proport�onal abundance.However, 
the S�mpson �ndex �s heav�ly we�ghted toward the most abundant group or caste �n 
the sample wh�le be�ng less sens�t�ve to group r�chness (Magurran, 1988). Its use �s 
therefore not su�table when one ethn�c group �s relat�vely more frequent.

Moreover, proport�onal dom�nance �s one spec�f�c (and l�m�ted) aspect of ethn�c 
d�vers�ty. In th�s sett�ng, understand�ng how evenly represented the caste are �s of 
paramount �mportance. The concept of heterogene�ty �s thus more complex than 
proport�onal abundance. We need to capture both abundance and evenness of 
groups w�th�n a g�ven v�llage. The latter concept �s very �mportant as �t �dent�f�es 
how the number of households are d�str�buted among the d�fferent caste groups. 
How equally (or unequally) they are represented. We therefore adopt an alternat�ve 
measure of ethn�c fragmentat�on:  . Th�s �s �ndex encapsulate 
both evenness and relat�ve abundance of the household for a g�ven caste. It w�ll 
therefore �ncrease when more groups are represented �n a g�ven commun�ty. It w�ll 
also �ncrease when the commun�ty �s more evenly d�str�buted across the d�fferent 
groups. Th�s �ndex has been w�dely used �n the ecolog�cal l�terature (called 
Shannon’s �ndex)7 espec�ally when some spec�es are much more abundant.  

We control for age and educat�on. We present a model spec�f�cat�on that �ncorporates 
the average years of educat�on for the adults �n the household and the age of the 
household head as covar�ates. Household �ncome �s d�v�ded �nto two categor�es: 
�ncome from agr�cultural act�v�t�es and �ncome from other sources (�.e. off-farm 
�ncome etc.). We �nclude these var�ables as controls. Th�s should prov�de �nformat�on 
on forest dependency. Other control var�ables �n (1) also �ncluded, the cost of  tools 
to proxy for technology endowment, the number of trees that the households own on 
pr�vate land, and the d�stance to the forest. The �nclus�ons of these controls should 
�ncrease our conf�dence on the est�mated effect of ethn�c d�vers�ty on part�c�pat�on 
�n soc�al cap�tal format�on. Clearly some of these controls can be endogenous 
(educat�on or �ncome). However, we are not attach�ng any causal �nterpretat�on 
to the controls. Our coeff�c�ent est�mate for the key var�able ‘caste heterogene�ty’ 
should st�ll have causal �nterpretat�on as long as �s not correlated w�th the mean 
error term (cond�t�onal mean �ndependence assumpt�on) (Table 5). 

∑
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6 A thorough and exhaust�ve analys�s of the �nd�ces of fract�onal�sat�on �s prov�ded by  Bossert et al. 
2006

7 It should be noted that both �nd�ces belong to the H�ll fam�ly of �nd�ces, they ‘‘can be l�nked to a more 
general �nformat�on theory’’ and to a general�sed formulat�on of entropy (Keylock, 2005).
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Variables Heterogeneity
Age 0.11
Educat�on 0.06
Income from agr�cultural act�v�t�es -0.03
Income from other sources -0.07

Table 5: Correlat�on between caste heterogene�ty and soc�o econom�c 
character�st�cs

3. Estimation strategy
We analyse the �ssue of caste heterogene�ty and soc�o econom�c character�st�cs 
on br�dg�ng soc�al cap�tal format�on. Let S� represent the household’s part�c�pat�on 
�n soc�al cap�tal then: 

S�j=αHj+X�′ẞ+ u                (1 )

S�j �s our metr�cs of br�dg�ng soc�al cap�tal of the household i �n the forest user 
group j.  Hj represent the Shannon �ndex for ethn�c d�vers�ty �n the j group. X�′ is 
a vector of controls (soc�o econom�c character�st�cs) for household and u �s the 
random d�sturbance.  We w�ll refer to (1) as the part�c�pat�on equat�on. We tested 
for alternat�ve funct�onal forms, also �nclud�ng �nteract�on terms among explanatory 
var�ables. We found that the presented spec�f�cat�on was more robust. From an 
econometr�c standpo�nt, est�mat�on of th�s equat�on poses at least two challenges. 
F�rst, heterogene�ty can play an �mportant role �n th�s analys�s (Edmonds, 2002). 
There can be �nst�tut�onal and other unobservable effects of CFUGs correlated w�th 
both soc�al cap�tal and ethn�c d�vers�ty. We therefore �nsert CFUG f�xed effects �n the 
est�mat�ng equat�on.8 Th�s w�ll remove all the v�llage/forest �nvar�ant un-observable 
effects. Moreover, soc�o econom�c character�st�cs can be correlated w�th ethn�c 
d�vers�ty.  The extent of such correlat�on needs to be �nvest�gated. For �nstance, 
v�llages w�th a spec�f�c level of heterogene�ty may, perhaps, be assoc�ated w�th 
lower level of �ncome or educat�on and so on. None of the found correlat�on seems 
h�gh. We report the correlat�on �n the table 5 and let the reader dec�de on the extent 
of the problem �n our sett�ng.  

We also attempted to �nvest�gate the poss�b�l�ty of endogene�ty b�as of the d�vers�ty 
var�able. It could be argued that soc�al character�st�cs such as v�llage heterogene�ty 
are not cho�ce var�ables. In a sense, a g�ven household does not determ�ne �ts 
caste nor the ethn�c compos�t�on of the v�llage. We should therefore expect that the 
level of ethn�c heterogene�ty to be exogenous. Households can, however, choose 
to m�grate and th�s can �nd�rectly cause some endogene�ty b�as �n the caste 
compos�t�on var�able. We observed that the level of m�grat�on across the survey 
v�llage �s qu�te small. Instead, a broader �ssue �s m�grat�on out of the v�llages. Th�s 
can �mpact the caste compos�t�on of the v�llage. To control for such poss�b�l�ty we 
�nserted the var�able m�grat�on (out of the rural areas) as control.  Moreover, the 
�nclus�on v�llage f�xed effects w�ll remove v�llage-spec�f�c unobserved heterogene�ty. 

8 Because of coll�near�ty some of the v�llage dummy var�ables were dropped.
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Thus, poss�bly reduc�ng the correlat�on between explanatory var�ables and the 
error term (Hs�ao, 1986). Th�s �nd�cates that endogene�ty b�as – �f ex�st�ng – may 
be less severe.

It should be stressed, moreover, that �n th�s context f�nd�ng su�table �nstruments �s 
very d�ff�cult. On one hand, the absence of lagged values reduces the poss�b�l�ty 
of cand�date �nstruments. Screen�ng the database reveals the number of potent�al 
�nstruments was very l�m�ted.9 It �s very d�ff�cult to f�nd some var�ables that can 
conf�dently be excluded from the equat�on of �nterest wh�le be�ng correlated w�th 
caste heterogene�ty. Unfortunately, we are not �n the pos�t�on to  �mplement a 
cred�ble formal test�ng procedure. For all these reasons, we �nv�te the reader to 
take the results w�th some caut�on as we cannot ent�rely d�scard the poss�b�l�ty of 
endogene�ty b�as. F�nally, g�ven that we observe mult�ple households operat�ng �n 
the same forest, we relax the assumpt�on that the error term �s iid and clustered 
the standard errors at the forest level. We therefore allow for the errors to be 
correlated �n some ‘unknown’ fash�on.  

4. Results
Table 6 reports the role of soc�oeconom�c var�ables on soc�al cap�tal format�on. To 
probe the robustness of our est�mates we gradually �nsert non-l�near term and more 
controls. The results are broadly cons�stent. The est�mated coeff�c�ents are very stable 
and robust to d�fferent spec�f�cat�ons. We f�nd ev�dence that caste d�vers�ty affects 
soc�al cap�tal �n a non-monoton�c fash�on. Both l�near and quadrat�c terms are h�ghly 
stat�st�cally s�gn�f�cant (one %).  The relat�onsh�p between ethn�c d�vers�ty and soc�al 
cap�tal format�on �s an �nverted U shape. At a f�rst stage, �t �s assoc�ated w�th lower 
level of heterogene�ty. Then, after a threshold level, the relat�onsh�p �s �nverted and 
more ethn�c heterogene�ty �s assoc�ated w�th lower levels of part�c�pat�on.  Th�s pattern 
�s cons�stent across d�fferent spec�f�cat�ons w�th d�fferent controls. 

Table 6: Caste heterogene�ty and br�dg�ng soc�al cap�tal 

(1) (2) (3) (4) (5) (6)
Dependent variable: Social Capital
Ethnic 
Diversity

-1.046 278.6*** 337.5*** 340.2*** 355.5*** 357.0***

(1.640) (85.00) (24.68) (60.50) (74.64) (58.88)
Ethnic 
Diversity^2

-121.1*** -146.9*** -148.2*** -154.8*** -155.4***

(36.73) (10.66) (26.07) (32.18) (25.35)
Age 0.00169 0.00223 0.00301 0.00110

(0.00400) (0.00444) (0.00493) (0.00483)
Education 0.0345** 0.0329* 0.0328* 0.0375*

(0.0141) (0.0158) (0.0165) (0.0189)

9 In the hope to f�nd some poss�ble �nstruments, we explored other ex�st�ng databases such as the 
World Bank L�v�ng Standards Measurement Survey (LSMS) for Nepal. Unfortunately, th�s survey 
are around three years apart from the one used �n th�s paper. Moreover, there was not enough 
spat�al overlap.
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Income from 
agricultural 
activities

0.0522*** 0.0583*** 0.0553*** 0.0575***

(0.0122) (0.00999) (0.00868) (0.00842)
Income from 
agricultural 
activities

0.100* 0.101 0.116* 0.0863

(0.0457) (0.0553) (0.0541) (0.0491)
Technology 0.000805 0.000810 0.000359

(0.00143) (0.00148) (0.00142)
Trees 0.000247 0.000219 -0.000144

(0.000660) (0.000653) (0.000721)
Distance 0.0332 0.0279 0.0540

(0.116) (0.118) (0.122)
Migration 0.135 0.0506

(0.161) (0.147)
Untouchable -0.0759

(0.0982)
Chetri 0.613***

(0.140)
Bramin 0.201

(0.144)
V�llage f�xed 
effects

yes yes yes yes yes yes

Constant 2.176 -158.7*** -193.4*** -195.0*** -204.0*** -204.8***
(1.959) (49.04) (14.54) (35.00) (43.38) (34.14)

N 304 304 230 224 224 224
adj. R2 0.068 0.073 0.104 0.114 0.103 0.158
Commun�ty Clustered Robust Standard errors �n parentheses * p< 0.10, ** p< 0.05, *** 
p< 0.01

Cruc�ally, the est�mated coeff�c�ents are always stat�st�cally s�gn�f�cant. We  
est�mated the marg�nal �mpact (at the sample mean) and found that �s pos�t�ve. 
Indeed, the marg�nal �mpact �s 21.95. So est�mated at the average value (1.074), 
we f�nd that heterogene�ty �s pos�t�vely correlated w�th part�c�pat�on �n soc�al 
cap�tal format�on. The ex�stence of an �nverted U shape �mpl�es that th�s marg�nal 
�mpact changes for d�fferent values of our heterogene�ty metr�cs. The �mpact of 
heterogene�ty on part�c�pat�on becomes �ndeed negat�ve when the value of the 
Shannon �ndex becomes larger than 1.15. Th�s �s well w�th�n the values of the 
sample (the max�mum �s 1.7). Look�ng at the other controls we f�nd that both 
educat�on and the var�able ‘�ncome from agr�cultural act�v�t�es’ are pos�t�vely 
correlated w�th part�c�pat�on. The former seems to conf�rm that more educat�on �s 
generally comb�ned w�th a h�gher evaluat�on of one’s own ab�l�ty to �nfluence soc�o-
pol�t�cal outcome and therefore results �n a h�gher level of soc�al �nteract�on (Ales�na 
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& La Ferrara, 2000). Households w�th larger �ncome are also assoc�ated w�th larger 
soc�al cap�tal format�on. The latter  seems  to conf�rm some earl�er observat�ons of 
the effects of ‘�ncome or wealth’ �n �n�t�at�ng collect�ve act�on. Better off households 
would �nvest more �n commons management. Olson (1965) observed that the 
greater the share �n the benef�ts of a collect�ve act�on for any s�ngle member, 
the greater the propens�ty of th�s ‘large’ member to bear the costs �nvolved �n 
commons management. On the other hand, groups that depend heav�ly on da�ly 
wage labour f�nd �t d�ff�cult to attend a var�ety of commun�ty meet�ngs, not because 
they do not have �nterest �n collect�ve act�on, but rather due to the�r �ncome and 
l�vel�hood constra�nts. As ment�oned earl�er, the �nterpretat�on of these est�mated 
coeff�c�ents of these controls should be taken w�th extra caut�on. They �ndeed may 
be endogenous. Nevertheless, we stress that the est�mated coeff�c�ents of the 
heterogene�ty var�ables are very stable across the d�fferent spec�f�cat�ons.  

The stat�st�cal s�gn�f�cance of the coeff�c�ent est�mated �ncome from other sources �s 
rather weak and stat�st�cally not s�gn�f�cant. Th�s may �nd�cate that households w�th 
a w�der range of employment opportun�t�es are reduc�ng the forest dependency 
and therefore are less �nvolved �n the management of the resource. The f�nd�ngs 
that more educated and have a pos�t�ve est�mated coeff�c�ent �n the soc�al cap�tal 
equat�on may �nd�cate the �mportance of ‘el�tes’ �n such a context. These are the 
households that are part�c�pat�ng more �n the act�v�t�es �n the v�llage. They show 
th�s by act�vely part�c�pat�ng �n the meet�ngs that are �mportant for the v�llage 
l�vel�hoods. It should be noted that agr�cultural �ncome can be correlated w�th some 
of the other explanatory var�ables (�ncome from other sources and educat�on). All 
these correlat�ons were all around 0.2. Wh�le th�s �s not a level of correlat�on that 
�mpl�es severe coll�near�ty, �t can have an effect on the est�mates’ accuracy. We 
therefore ran an aux�l�ary regress�on between ‘�ncome from agr�cultural act�v�t�es’ 
and the correlated var�ables and used the res�duals to ‘�nstrument’ for �t. 
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Lower Caste Chettris Brahmans
(1) (2) (3)

Dependent variable: Social Capital
Ethn�c D�vers�ty 377.6*** 796.7*** 498.9***

(45.09) (93.87) (64.38)
Ethn�c D�vers�ty^2 -162.1*** -345.8*** -218.7***

(19.51) (40.61) (27.92)
Age -0.00702 -0.0129 0.0164**

(0.00471) (0.0114) (0.00569)
Educat�on 0.0402 0.0941** 0.0131

(0.0251) (0.0384) (0.0212)
Income from agr�-
cultural act�v�t�es

0.0218 0.133*** 0.0430

(0.0128) (0.0298) (0.0336)
Income from agr�-
cultural act�v�t�es

-0.0192 0.203* 0.0926

(0.0923) (0.0934) (0.0896)
Constant -218.2*** -457.9*** -284.3***

(25.22) (54.69) (37.86)
N 88 64 75
adj. R2 0.171 0.184 0.078
Commun�ty Clustered Robust Standard errors �n parentheses * p< 0.10, ** p< 
0.05, *** p< 0.01

Next, we controlled �f the household caste had an �mpact on the f�nd�ngs above. 
We found that the �nverted U shape relat�onsh�p �s robust to these controls. The 
results are reported �n the column (6) of Table 6. 

We quest�oned �f these results are sens�t�ve to the d�fferent caste group. We 
thus explored �f ethn�c heterogene�ty would affect part�c�pat�on �n soc�al cap�tal 
format�on d�fferently �f we look at households from d�fferent caste.  Th�s can be 
�mplemented as a robustness check. We thus rerun the models per each caste 
group. We pooled together the two lower caste groups (Shudra & Va�shyas). We 
kept �n two d�fferent categor�es Chettr�s and Brahmans. These are the upper caste 
group. To conserve space we only present the results (shown �n the Table 7) from 
the repl�cat�on of model (3). What pattern are we look�ng for? We speculate that 
the measure of heterogene�ty could affect ethn�c groups w�th d�fferent modal�t�es. 
These may be a reflect�on of d�fferent att�tudes to d�vers�ty.  But th�s also, follow�ng 
Ales�na and La Ferrara 2000, can reflect d�fferent degrees of excludab�l�ty of the 
d�fferent groups (Chettr�s and Brahmans, for �nstance).

Table 7: Heterogene�ty and soc�al cap�tal per d�fferent caste groups
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The est�mated coeff�c�ents are aga�n very cons�stent. We f�nd that the ex�stence 
of an �nverted U shape holds �rrespect�ve of the caste group we cons�der. The 
results are qual�tat�vely very s�m�lar. The marg�nal effect (est�mated at the sample 
mean) �s 29.4 for the lower caste, wh�le �t �s 53.22 and 29.13, respect�vely  for 
the two upper caste groups, Chettr�s and Brahmans. Th�s �mpl�es that —at the 
sample mean—the �mpact of heterogene�ty �s pos�t�vely correlated w�th the lower 
caste part�c�pat�on. Th�s may �nd�cate a s�m�lar att�tude towards d�vers�ty among 
d�fferent caste groups. It should be stressed, however, that as a result of spl�tt�ng 
the sample we end up w�th qu�te a small number of observat�ons. 

5. Conclusion
Commun�ty-based management of common pool resources has been ga�n�ng 
momentum �n many develop�ng countr�es due to �ts contr�but�on to rural l�vel�hoods, 
env�ronmental conservat�on and development. In Nepal, the commun�ty forest 
programs have been �mplemented for more than twenty years. There �s a grow�ng 
consensus that these programs are help�ng to reconc�le the goals of soc�al just�ce, 
equ�ty, �mprov�ng local l�vel�hoods, empowerment and env�ronmental susta�nab�l�ty 
�n the m�d-h�lls. Th�s success �s due to local ownersh�p over these resources, as 
well as efforts �n strengthen�ng local �nst�tut�ons through soc�al cohes�on w�th�n 
the commun�ty. We argue that the �nst�tut�onal and soc�al context of soc�al cap�tal 
format�on can be cruc�al. An �mportant related �ssue �s how the format�on of soc�al 
cap�tal �s affected by ethn�c heterogene�ty. Screen�ng the l�terature, we found 
l�m�ted emp�r�cal ev�dence (mostly based on aggregate data) purport�ng oppos�ng 
v�ews.  

Ethn�c d�vers�ty can �ndeed be v�ewed as not conduc�ve to soc�al cap�tal format�on 
as �nd�v�duals tend to d�strust members from other castes. More �nter-group 
relat�onsh�ps, however, can reduce prejud�ce and �ncrease cohes�on. Th�s paper 
a�med to contr�bute to th�s l�terature by prov�d�ng some m�cro ev�dence from 
Nepal. To measure ethn�c d�vers�ty, we adopt a more ref�ned fragmentat�on 
�ndex that encapsulated �nformat�on on evenness of the caste groups and the�r 
abundance. We argue that �s an �mportant feature. Th�s �ndex can control for 
both the proport�onal abundance of the groups and how evenly these groups are 
d�str�buted w�th�n a v�llage. We f�nd that the relat�onsh�p between heterogene�ty 
and soc�al cap�tal �s non l�near. It follows an �nverted U shape. At the beg�nn�ng 
these two var�ables seem to go hand �n hand. More ethn�c d�vers�ty �s conduc�ve 
for more part�c�pat�on �n br�dg�ng soc�al cap�tal act�v�t�es. After a threshold level, 
however, more d�vers�ty has a detr�mental �mpact on soc�al cap�tal format�on. Th�s 
may �nd�cate that the extent of heterogene�ty matters �n determ�n�ng the d�rect�on 
of the emp�r�cal relat�onsh�ps. We also f�nd that th�s pattern �s very general and 
appl�es to all the d�fferent caste groups. One of the ma�n contr�but�ons of the paper 
�s to prov�de emp�r�cal ev�dence for the l�nk between caste and part�c�pat�on of 
household �n a var�ety of meet�ngs related to CF management (our measure of 
soc�al cap�tal), on the one hand, and the relat�onsh�p between heterogene�ty and 
part�c�pat�on �n collect�ve act�on, on the other. 
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At th�s po�nt some caveats are cruc�al. F�rst, our ev�dence �s based upon cross 
sect�onal ev�dence. Arguably, some of the effects of ethn�c d�vers�ty on soc�al 
cap�tal format�on are �nstead dynam�c. Second, commun�ty d�vers�ty �s treated as 
exogenous to the household. Th�s seems plaus�ble from a theoret�cal perspect�ve, 
and �t �s corroborated by the �nclus�on of commun�ty f�xed effect. Nevertheless, we 
cannot exclude all the poss�ble avenues of �nd�gene�ty. Therefore, we �nv�te the 
readers to take these results w�th caut�on. Th�rd, our results stem from two areas 
of Nepal and one very spec�f�c d�mens�on of heterogene�ty (caste). Therefore, 
the external val�d�ty should be cons�dered somewhat l�m�ted. Further m�cro level 
research—�deally based on larger panel data set—�s needed to shed add�t�onal 
l�ght on the mechan�sm beh�nd the relat�onsh�p of �nterest. Moreover, further 
�ns�ghts on the l�nk between �nst�tut�onal and soc�al structure and performance of 
commun�ty-based groups such as CFUGs would also help to gu�de the opt�mal 
pol�cy des�gn �n th�s area. 
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10 REDD+ as a Development 
Tool to Improve Rural 
Livelihoods in Nepal

N. P. Dh�tal, H. L. Shrestha, B. M. Shrestha, S. Gautam 
and B. R. R�jal

Abstract 
REDD+ �n�t�at�ve �s be�ng �mplemented �n forest r�ch develop�ng countr�es s�nce 
2007. Under th�s program, develop�ng countr�es rece�ve econom�c �ncent�ves for 
enhanc�ng carbon sequestrat�on or reduc�ng greenhouse gas (GHG) em�ss�ons 
from the�r forests. Th�s �ncent�ve could play an �mportant role �n �mprov�ng the 
l�vel�hood of forest dependent commun�t�es �n those countr�es.  Carbon trad�ng 
mechan�sm of the REDD+ cons�ders the sequestered carbon as a marketable 
commod�ty where develop�ng countr�es can be benef�tted for env�ronmental serv�ces 
prov�ded by the�r forests. Nepal �s one of the focal countr�es for REDD+. Due to 
�ts successful commun�ty forestry �n�t�at�ve, �t has started rece�v�ng the REDD+ 
monetary benef�ts. However challenges rema�n on account�ng carbon stock �n the 
forests �n a spat�o-temporal scale to cla�m reasonable carbon cred�ts as well as 
d�str�but�ng REDD+ benef�ts �n an equ�table manner. As the scale of the REDD+ 
�mplementat�on �s not yet clear, �n th�s chapter, we a�m to assess the ex�st�ng 
pract�ces of REDD+ �n�t�at�ves, �dent�fy major gaps and prov�de alternat�ve opt�ons 
to enhance the opportun�t�es for susta�nable l�vel�hoods �n rural Nepal based on the 
rev�ew of publ�shed ev�dence.  

Keywords: REDD+, carbon sequestrat�on, deforestat�on, l�vel�hood, Nepal

1. Introduction
Forests are not only l�nked closely to the rural l�vel�hood but are also �mportant 
s�nk of atmospher�c carbon d�ox�de (CO2). Recogn�s�ng th�s fact, Un�ted Nat�ons 
Framework Convent�on on Cl�mate Change (UNFCCC) �ntroduced a program 
ent�tled Reduc�ng Em�ss�ons from Deforestat�on and Forest Degradat�on (REDD) 
�n 2005 and later upgraded to REDD+  to accommodate other ecosystem serv�ces 
of forests such as forest conservat�on, susta�nable management of forests, 
enhancement of forest carbon stocks, and reduct�on of greenhouse gas (GHG) 
em�ss�ons (UNFCCC, 2007). The REDD+ mechan�sm has emphas�sed part�c�patory 
conservat�on act�v�t�es by prov�d�ng �ncent�ves to local commun�t�es, secur�ng 
land tenure r�ghts to them, and ma�nta�n�ng good governance (El�asch, 2008). 
The Green Cl�mate Fund (GCF) has also been �ntroduced to support develop�ng 
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countr�es to l�m�t or reduce the�r GHG em�ss�ons from forests and to adapt the 
�mpacts of cl�mate change, tak�ng �nto account the needs of those countr�es 
part�cularly vulnerable to the adverse effects of cl�mate change (UNFCCC, 2007). 
The part�c�pat�ng develop�ng countr�es rece�ve f�nanc�al support from th�s fund to 
execute pol�c�es and measures (PAMs) to opt�m�se net carbon balance �n the�r 
forests. Under the REDD+ mechan�sm, forest r�ch develop�ng countr�es have a 
h�gh potent�al to be benef�tted through carbon trad�ng (G�bbs et al., 2007; Gull�son 
et al., 2007; Canadell & Raupach, 2008; Malh� et al., 2008). 

The net carbon balance should be measurable, reportable and ver�f�able. The 
cred�table carbon �s est�mated by compar�ng current deforestat�on and forest 
degradat�on rates w�th basel�ne or reference scenar�o (Peskett et al., 2008). 
Em�ss�on reduct�ons can only be ach�eved when enforcement and/or opportun�ty 
costs are covered by payments. It means that the major dr�vers of deforestat�on 
(such as logg�ng and agr�cultural expans�on) are controlled through pol�c�es and 
measures that �nclude reward and compensat�on funct�ons. Rewards can �ntroduce 
pos�t�ve change �n behav�our such as susta�nable forest management pract�ces, 
whereas compensat�on can help to cover the opportun�ty costs forgone wh�le 
�ntroduc�ng new measures.

REDD+ as an em�ss�on reduct�on mechan�sm can be �mplemented at a project, 
sub-nat�onal and/or nat�onal levels based on the opt�ons and effect�veness of 
the project(s). L�nk�ng the performance of each sub-nat�onal �n�t�at�ves to the 
performance of the country as a whole and v�ce-versa �s a key for the success of 
REDD+. Acknowledg�ng the heterogene�ty among the commun�t�es and local�t�es, 
a three-phased approach of REDD+ �mplementat�on was suggested (UNFCCC, 
2010) w�th the assumpt�on that �t would help countr�es to prepare for REDD+ 
�mplementat�on through capac�ty bu�ld�ng. If REDD+ were appl�ed �n phases, �t 
could use both fund-based and market-based f�nanc�al resources. However, the 
way and the order �n wh�ch these phases w�ll be appl�ed depend on the s�tuat�on 
of the s�te and opportun�t�es ava�lable for fund�ng. The phased approach generally 
cons�sts of a preparatory or ‘read�ness’ phase, pol�c�es and measures phase and 
performance based carbon payments phase (Gordon & Tam, 2010). Currently, a 
number of develop�ng countr�es �nclud�ng Nepal are work�ng for REDD+ read�ness 
(Dang� & Acharya, 2009).

S�nce forests �n develop�ng countr�es l�ke Nepal and elsewhere are closely l�nked to 
the l�vel�hoods of local commun�t�es, �nclus�veness �s a pre-cond�t�on for �ts successful 
�mplementat�on. Nepal may have some comparat�ve advantages as the country’s 
h�ghly rated commun�ty forestry program �s pra�sed for �ts �nclus�veness (Shrestha 
et al., 2012). S�nce th�s program �s also el�g�ble under the REDD+ mechan�sm, 
revenue from carbon trad�ng could be a good mot�vat�on for the commun�t�es to 
be the part of th�s new mechan�sm. After all, they can use th�s revenue for the 
�mprovement of the l�vel�hood of the�r own commun�t�es �n add�t�on to susta�nable 
management of the�r forests. Indeed, susta�nable forest management �s requ�red 
to reduce the l�kel�hood of natural d�sasters, conserve b�od�vers�ty and eventually 
enhance the�r forest carbon stock, wh�ch �s the bas�s of the payment.
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Introduc�ng REDD+ mechan�sm covers a w�de range of act�v�t�es wh�ch m�ght 
requ�re a greater degree of expert�se from the outset. Rel�able basel�ne data and 
a robust method are requ�red to quant�fy net annual carbon balance �n d�fferent 
forest types �n the country. Basel�ne data �s the backbone of the whole �n�t�at�ve as 
�t prov�des the bas�s for payments.  REDD+ has changed the not�on of forests from 
local l�vel�hoods to forests for global env�ronmental serv�ces (Paudel et al., 2015). 
In th�s context, emerg�ng challenges to �mplement REDD+ �nclude governance 
at mult�ple scales, r�ghts to carbon cred�ts and tenure secur�ty, benef�t shar�ng at 
d�fferent scales and equ�ty. 

Nepal has made s�gn�f�cant progress towards read�ness for the REDD+ and has 
already started some p�lot projects. However, some scholars argue that el�te 
dom�nance �n the process of contract negot�at�on could result �n the left out of the 
marg�nal�sed commun�t�es, who depend on forests for the�r l�vel�hood (Paudel et 
al., 2015). Moreover, forests put under REDD+ mechan�sm are locked for longer 
per�od of t�me further restr�ct�ng the access of the trad�t�onal users regardless of 
market pr�ce of a carbon cred�t (Paudel et al., 2015). 

In th�s chapter, we cr�t�cally evaluate the ex�st�ng pract�ces of REDD+ �n�t�at�ve 
�n Nepal, �dent�fy major gaps and prov�de opt�ons to enhance the opportun�t�es 
for susta�nable l�vel�hood �n rural Nepal and elsewhere through th�s �nnovat�ve 
mechan�sm. 

2. Developing a REDD+ project
Develop�ng a REDD+ project �s a complex process requ�r�ng expert�se on mult�ple 
d�sc�pl�nes such as law, bus�ness, soc�al sc�ence and forestry. It requ�res comply�ng 
w�th r�gorous standards and carry�ng out the challeng�ng work of conservat�on 
and development �n the f�eld. It further requ�res carbon cred�ts to be quant�f�ed 
us�ng complex methodolog�cal approaches as elaborated �n a project des�gn 
document (PDD). The PDD also �ncludes a comprehens�ve mon�tor�ng plan for 
the measurement of carbon benef�ts actually occurr�ng on the ground. It needs 
to be �ndependently val�dated and/or ver�f�ed. For the �ssuance of carbon cred�ts 
after �mplementat�on of a project, per�od�c mon�tor�ng reports need to be ver�f�ed 
by �ndependent th�rd party aud�tors and th�s process cont�nues unt�l the end of the 
cred�t�ng per�od. F�gure 1 outl�nes the major steps to be followed to develop and 
�mplement a REDD+ project. 
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F�gure 1: Chronology of development of a REDD+ project  
(mod�f�ed after Olander & Ebel�ng 2011).

Note: F�rst four blocks from left to r�ght (blue, purple, yellow and green) represent 
four �n�t�al, d�st�nct and �mportant steps of a REDD+ project development. A block 
of three coloured boxes that follow to the r�ght (red, blue and wh�te) represent 
a block of per�od�c repet�t�ve act�ons. Green coloured box represents cont�nuous 
project �mplementat�on unt�l the end of cred�t�ng per�od. 

The f�rst step of a REDD+ project development �s to conduct an assessment whether 
or not the developed project �dea �s feas�ble. Key act�on �n th�s step �s to analyse 
the dr�vers of deforestat�on and the potent�al for em�ss�on reduct�ons. Th�s step 
may result �n a REDD+ project �dea note (R-PIN). Once the R-PIN �s developed, 
the second step �s to conduct a deta�led feas�b�l�ty study that may �nclude f�nanc�al, 
soc�al and env�ronmental potent�als. Th�s step produces a PDD. Once the PDD 
�s on hand, the proponent may approach a th�rd party val�dator to val�date the 
PDD to ensure that the em�ss�on reduct�ons cla�med �n the PDD are val�d. Once 
the val�dat�on report �s produced w�th a pos�t�ve outcome(s), the proponent may 
head towards project reg�strat�on �n a carbon reg�stry such as voluntary carbon 
standard or UNFCCC. In general, project �mplementat�on follows the reg�strat�on of 
the project. Once the �mplementat�on �s started, the proponent requ�res mon�tor�ng 
the project as outl�ned �n the mon�tor�ng plan of the PDD. Th�s data �s used by a 
th�rd party ver�f�er to ver�fy whether the real em�ss�on reduct�on took place over 
that per�od. Once the ver�f�cat�on produces a pos�t�ve result, em�ss�on reduct�ons 
may be cred�ted to the proponent by the reg�strar. The process of mon�tor�ng, 
ver�f�cat�on and �ssuance of carbon cred�ts (blocks of red, blue and wh�te boxes �n 
F�gure 1) cont�nues unt�l the end of the cred�t�ng per�od of the project. See Olander 
and Ebel�ng (2011) for the deta�ls of the process.  
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3. REDD+ development in Nepal
Forests �n Nepal have been h�stor�cally managed for fuel-wood and fodder 
product�on, as an �ntegral part of the farm�ng systems. As the country �s located 
�n the younger and frag�le mounta�nous reg�on, role of forests �n conservat�on of 
landscape has been h�stor�cally acknowledged. However, acknowledgement of �ts 
role �n m�t�gat�ng GHG em�ss�ons �s relat�vely new. It started gett�ng recogn�sed 
some 2-decades ago, part�cularly after Nepal’s adopt�on to UNFCC �n 1994. After 
adopt�on of the convent�on, Nepal �n�t�ated act�v�t�es targeted towards the reduct�on 
of GHG em�ss�ons. In 1994/1995, �t produced the report of nat�onal �nventory of 
GHG em�ss�ons, f�rst of �ts k�nd for the country. Th�s �nventory report (GON, 2004) 
showed the net CO2 em�ss�on from forestry and land use change to be 8,117 
Gg. S�m�lar em�ss�ons from foss�l fuel consumpt�on was 1,465 Gg (APN, 2009). 
Of the total CO2 em�tted from forestry sector (22,895 Gg), about 65% (14,738 
Gg) was sequestered by forest. It demonstrates the �mportance of forestry sector 
�n m�t�gat�ng the em�ss�on of GHG �n the country (APN, 2009). Increas�ng forest 
cover and b�omass �ncreases the carbon s�nk. Hence the forest management 
and conservat�on can have value add�t�on through carbon trad�ng �n add�t�on to 
ecosystem conservat�on and soc�o-econom�c development (APN, 2009).  L�kew�se, 
�mproved farm�ng (e.g., fert�l�ser, waste and water management) and l�vestock 
systems help �mprove the GHG budget (APN, 2009). 

3.1 Risk and vulnerability of projected climate change in Nepal
Nepal �s s�tuated �n the northern border of the trop�cal cl�mate and represents the 
trans�t�on of eastern and western b�o-cl�mat�c and vegetat�on zone (Sundberg et 
al., 1993b). Due to �ts topograph�cal and geomorpholog�cal var�at�ons such as 
elevat�on and land terra�n, the local cl�mate var�es from trop�cal (southern pla�n) 
to alp�ne (H�malayan range) w�th�n an average w�dth of 150 km (Bhattara� et al., 
2012). Bhattara� et al. (2012) reported that temperature �n Nepal �ncreased at the 
rate of 0.03-0.050C year-1 dur�ng the per�od from 1976 and 2005. Temperature 
and ra�nfall determ�ne the types of vegetat�on, the�r growth and water budget. R�se 
�n temperature �s expected to �ncrease the r�sk of changes �n spec�es compos�t�on 
�nclud�ng ext�nct�on of already vulnerable spec�es �n the reg�on (UNFCCC, 2007). 
Th�s change w�ll have an ult�mate �mpact on forest based l�vel�hoods. In Nepal, 
�ncreas�ng temperature �n the north �s expected to be more detr�mental as �t w�ll 
�ncrease the r�sk of glac�al flood�ng from the H�malayan cha�n result�ng �n loss of 
vegetat�on and hab�tat as well as farm�ng systems downstream. It �s pred�cted 
that the r�se �n 3-40C temperature by the end of th�s century may cause a loss of 
roughly 58% of snow and 70% of the glac�ers �n the H�malayas (APN, 2009). 

The changes �n cl�mat�c pattern w�ll have an ult�mate �mpact on the l�vel�hoods of 
people as �t w�ll affect all spectrum of l�fe. Agr�culture product�on �s expected to 
decrease due to loss of top so�l (fert�le layer) from frequent floods and landsl�des.  The 
r�sk of d�seases such as malar�a, kalajwar and Japanese encephal�t�s �s expected 
to �ncrease due to r�s�ng temperature and hydrolog�cal anomal�es (WHO, 2010).  A 
study by Strengthened Act�ons for Governance �n Ut�l�zat�on of Natural Resources 
(SAGUN), a program of the USAID (SAGUN, 2009), found that temperature �s 
�ncreas�ng across the country over the last 30-years w�th w�nter temperature 
�ncreas�ng more than mean annual temperature. S�m�larly, ra�nfall patterns are 
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chang�ng w�th altered/delayed monsoon, shorter ra�nfall season and errat�c pattern 
of the ra�nfall. Th�s change �n cl�mat�c pattern has resulted �n �ncreased drought, 
f�re, landsl�des and r�ver bank eros�on. It also resulted �n changed hydrolog�cal 
reg�me. SAGUN (2009) further suggested that �mpact of cl�mate change (threat 
to agr�culture, b�od�vers�ty, health and �nfrastructure) has severely �mpacted 
l�vel�hoods of the local people. Frequent floods washed away agr�culture lands, 
destroyed crop y�eld and took l�ves of human and l�vestock. Drought resulted �n 
decl�ne �n crop product�on. SAGUN (2009) found that �mpact of the changes �n 
cl�mat�c pattern was d�sproport�onate among the genders, occupat�onal groups 
and the people of d�fferent econom�c classes. In Nepal, women are respons�ble 
for fetch�ng dr�nk�ng water and tak�ng care of ch�ldren as men out-m�grate for 
labour work (See Chapter 8 by Naya et al. and Chapter 12 by Mahat). Changes 
�n hydrolog�cal reg�me and outbreak of d�sease made them more vulnerable than 
men. Wash�ng away the product�ve agr�culture land of the small holders made 
them more vulnerable than well off farmers as they have lesser l�vel�hood opt�ons 
than the relat�vely r�ch (SAGUN, 2009).  

Altogether, although the net GHG em�ss�ons �n Nepal �s far less than any developed 
country or any of the emerg�ng econom�es, �t �s vulnerable to cl�mate change �n 
d�fferent spheres such as publ�c health, l�vel�hood strateg�es and env�ronment. 
Its frag�le landscape, excess�ve glac�al run-off, forest and agr�culture based 
subs�stence economy warrants early act�on to reduce such vulnerab�l�ty.  

3.2 Forest condition and emission trading potential  
Forests are an �ntegral part of the farm�ng system �n Nepal. Farmers must have 
access to forest products such as leafy b�omass for fodder and an�mal bedd�ng, 
fuel wood for energy, and t�mber for bu�ld�ng and agr�cultural �mplements (Mahat, 
1987; Malla, 2000). In response to �ncreas�ng concerns over the degradat�on of 
nat�onal forests, develop�ng countr�es around the world started decentral�sat�on of 
natural resource management (R�bot, 2004). Nepal also �n�t�ated such pract�ce �n 
1978 w�th the prov�s�ons �n the Forest Act of the roles of decentral�sed pol�t�cal un�ts 
�n forest management. These prov�s�ons were �ntegrated �n the form of commun�ty 
forests �n the Forest Act 1993. It proved to be a tremendous success to keep the 
trees stand�ng �n the mounta�nous reg�ons. However, challenges rema�n �n the 
southern part of the country where populat�on �s denser and value of tree spec�es 
�n the forest �s h�gher. A bold and �nnovat�ve �n�t�at�ve (s�m�lar to commun�ty forestry) 
�s needed to solve the deforestat�on and forest degradat�on cr�ses �n S�wal�k and 
Tera� part�cularly �n the face of current ‘Chure’ cr�ses. Chure �s a trans�t�on zone 
between southern pla�n and northern mounta�nous area of Nepal. Th�s geolog�cally 
frag�le zone covers about 13% landmass of the country and a cr�t�cal ecosystem 
to susta�n the l�vel�hood of people �n the southern pla�n as �t prov�des v�tal water 
resources and �s r�ch �n b�od�vers�ty (Gautam, 1996). Populat�on pressure due to 
m�grat�on of people from h�lly reg�on and Southern ne�ghbour �n the Tera� reg�on 
was putt�ng pressure �n th�s zone s�nce early 1960s (Gautam, 1996). Recent 
rampant deforestat�on and random extract�on of so�l, sand, gravel and stone to 
use �n the construct�on �ndustry or to export to Ind�a only made the s�tuat�on worse 
wh�ch we would l�ke to refer here as ‘Chure Cr�s�s’.
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Systemat�c deforestat�on �n Nepal started after procla�m�ng the Forest Nat�onal�sat�on 
Act 1957. Declarat�on of the erad�cat�on of malar�a from the country shortly after 
added the momentum to deforestat�on �n southern part of the country. However, 
we do not have accurate data to quant�fy the forest coverage �n 1957. The f�rst 
survey of the forest coverage carr�ed out by the Water and Energy Comm�ss�on 
secretar�at �n 1964/65 showed that 45% of the country’s land mass was covered 
by forest. The Land Resource Mapp�ng Project (LRMP, 1986) showed that the 
forest cover was about 43% of the country’s landmass. Reports show that the 
deforestat�on rate has slowed down over the years. It was 1.7% per year between 
1978 and 1994 (Acharya & Dang�, 2009; Dh�tal, 2009) and 1.23% per year dur�ng 
1990-2010 (FAO, 2010). Aga�n, the rate of deforestat�on var�es geograph�cally. For 
example, dur�ng the per�od 1978-1990, deforestat�on rate �n the Tera� was 1.3% 
whereas �t was 2.3% �n the h�lly reg�on (FRIS, 1999; Dh�tal, 2009). The d�fference 
�s ma�nly expla�ned by the expans�on of farm-based economy �n the h�lly reg�on 
and l�m�ted commerc�al explo�tat�on �n theTera� dur�ng that per�od (Sundberg et al., 
1993). If we account only the forests (exclud�ng shrub lands), the forest coverage 
�s substant�ally reduced from 45% �n 1965 (FRA, 1964) to 29% �n 1990s (NFI, 
1994). 

D�fferent stud�es have accounted for forest stocks �n terms of carbon storage at 
tree and/or stand level. For example, the mean carbon stock per mature tree was 
found to be 1894.08 kg C �n a study �n sub-trop�cal reg�on of southern Nepal wh�ch 
�s equ�valent to 200 ton C ha-1 (Baut�sta, 2012). S�m�lar study �n a temperate 
cl�mate �n central Nepal found a carbon stock of 117.44 ton C ha-1 (Shrestha et al., 
2012). These stud�es show a good potent�al for Nepal to be engaged �n �ncent�ve 
based em�ss�on reduct�on �n�t�at�ves such as REDD+ as there seems s�gn�f�cant 
amount of carbon stored �n Nepal’s forests.

3.3 Nepal’s initiative in GHG emissions reduction through REDD+
From the outset of the Earth Summ�t �n 1992, Nepal has been act�vely part�c�pat�ng 
and tak�ng necessary act�ons aga�nst the GHG em�ss�ons. Be�ng the f�rst party 
to rat�fy Kyoto Protocol �n 2005 among South As�an nat�ons, Nepal showed �ts 
concerns over cl�mate change. The Kyoto Protocol enforces to �ncrease the carbon 
s�nk by afforestat�on and reforestat�on act�v�t�es.  It was est�mated that afforestat�on 
and reforestat�on projects w�ll absorb  about 15% of the global carbon em�ss�on 
(Sundberg et al., 1993a). The Kyoto Protocol set b�nd�ng em�ss�on targets for 
developed countr�es that would reduce the�r em�ss�ons on average 5.2% below 
1990 levels by the year 2012. But �t d�sregarded the necess�ty of b�nd�ng regulat�on 
to emerg�ng econom�es such as Ch�na and Ind�a. Focus�ng on afforestat�on and 
reforestat�on act�v�t�es, the Kyoto Protocol d�d not take �nto account the deforestat�on 
and forest degradat�on (Penman et al., 2003), whereas there has been over 13 
m�ll�on hectares of forest d�sappeared annually contr�but�ng to roughly 18% of the 
global GHG em�ss�on (FAO, 2010; IPCC, 2007). The scope and �mportance of 
the deforestat�on and forest degradat�on was recogn�sed by the UNFCCC �n �ts 
11th Conference of Part�es (CoP 11, Montreal, 2005) and related d�scuss�on was 
started for REDD. In the CoP 13 �n Bal� (2007), REDD was expanded to REDD+ 
wh�ch �ncluded the act�v�t�es related to conservat�on and susta�nable management 
of forests and enhancement of forest carbon stocks. 
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Nepal government’s M�n�stry of Env�ronment, Sc�ence and Technology (MEST) 
�s des�gnated as a l�ne m�n�stry to deal w�th Kyoto Protocol.  M�n�stry of Forest 
and So�l Conservat�on (MoFSC) has been mandated to look after the REDD+ 
related act�v�t�es. From the M�n�ster�al Decree, the MoFSC has establ�shed a three-
t�ered �nst�tut�onal mechan�sm for �mplement�ng REDD+. It cons�sts of the REDD 
Coord�nat�ng and Mon�tor�ng Comm�ttee �n the apex, the REDD Work�ng Group at 
the operat�onal level, and the REDD Implementat�on Center as the coord�nat�ng 
�nst�tut�on under the MoFSC. In add�t�on to these bod�es, a stakeholder forum has 
been establ�shed to engage a w�de range of stakeholders �n the ent�re REDD+ 
processes (MFSC, 2009). 

3.4 REDD readiness process in Nepal
The f�rst step �n the REDD+ read�ness process �s the f�nal�sat�on of REDD Read�ness 
plan (RRP). RRP �s a nat�onal strategy to prepare for a result based payment 
mechan�sm for the REDD+. The ult�mate goal of REDD Read�ness process �s to 
prepare Nat�onal REDD Strategy (MFSC, 2009).  It requ�res the demonstrat�on of 
country’s w�ll�ngness, and techn�cal and �nst�tut�onal capac�ty to execute REDD+ 
act�v�t�es. ‘Read�ness’ �s normally focused on the follow�ng nat�onal-level pr�or�ty 
�ssues;

•  Preparat�on of nat�onal strateg�es through local stakeholder consultat�ons 
to reduce GHG em�ss�ons

•  Inst�tut�onal, techn�cal, human capac�ty bu�ld�ng

•  Des�gn�ng/�mplement�ng mon�tor�ng, report�ng, and ver�f�cat�on (MRV) 
systems, and nat�onal forest carbon account�ng systems

•  Develop�ng nat�onal systems for determ�n�ng basel�nes and/or reference 
em�ss�ons levels

•  Transparent, equ�table and accountable benef�t shar�ng mechan�sms

•  Develop�ng safeguards and gr�evance mechan�sms to protect the �nterests 
of forest commun�t�es and the poor

•  Clar�fy�ng nat�onal land, forest and carbon tenure r�ghts

Nepal has now f�nal�sed the REDD Read�ness proposal (Gautam, 2011; Gurung & 
Kokh, 2011). The v�s�on for Nepal’s REDD strategy �s: 

By 2013 and beyond, our greenhouse gas em�ss�ons result�ng from deforestat�on 
and forest degradat�on w�ll be s�gn�f�cantly reduced by forest conservat�on and 
enhancement, by address�ng the l�vel�hoods concerns of poor and soc�ally 
marg�nal�sed forest dependent people, and by establ�sh�ng effect�ve pol�cy, 
regulatory and �nst�tut�onal structures for susta�nable development of Nepal’s 
forests under the forthcom�ng new const�tut�onal framework. 



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

223

It has proposed the act�v�t�es �nclud�ng awareness, capac�ty bu�ld�ng, governance 
structure from nat�onal to d�str�ct level, strategy development, �mplementat�on 
mechan�sms and determ�nat�on of reference em�ss�on level based on LRMP 1978 
data. More than 18,000 commun�ty forestry user groups are �dent�f�ed as local 
stakeholders, who requ�re capac�ty bu�ld�ng tra�n�ngs.

4. Forest inventory as a foundation for REDD+ activities 
in Nepal

4.1 National forest inventory and quantification of carbon pools 
The latest nat�onal forest �nventory (NFI), expected to be released by 2015, w�ll 
prov�de authent�c �nformat�on on forest grow�ng stock at the country level unt�l 
2010. The last NFI was released �n 1994. Apart from a release �n 2005 by the 
department of forests (DOF) of a compar�son of land cover changes �n Tera� reg�on 
between 1990 and 2000, no authent�c �nformat�on of the NFI has been released 
s�nce. 

However, some �ndependent �n�t�at�ves are ongo�ng. Integrated Mounta�n 
Development (ICIMOD), FECOFUN and ANSAB1 came up w�th the gu�del�nes for 
the forest carbon quant�f�cat�on and annual mon�tor�ng of forest carbon �n 2010. 
Worldw�de Fund for Nature (WWF) Nepal �s work�ng on some other landscapes 
such as Tera� arc (TAL), Sacred H�malayas, Ch�twan Annapurna Landscape 
(CHAL) etc. It has extens�ve data on the land use cover of those areas and also 
conducted a rap�d forest �nventory to get the basel�ne �nformat�on on forest and 
so�l carbons (Gurung & Kokh, 2011; Gurung & Acharya, 2011). After complet�on 
of a NORAD2 funded REDD+ project �mplemented �n 3-watersheds based �n 
Gorkha, Ch�twan and Dolakha d�str�cts, ICIMOD has taken �n�t�at�ve to use these 
s�tes as study s�tes for further research ma�nly on develop�ng spat�ally expl�c�t 
forest mon�tor�ng systems �nclud�ng the scopes of appl�cat�on of remote sens�ng, 
geograph�c �nformat�on system (GIS) and other ava�lable tools to est�mate forest 
b�omass and carbon stocks. 

Commun�ty forestry also requ�res up to date �nformat�on on forest �nventory 
for handover and/or renewal of publ�c forest to �ts user groups �n a per�od�c 
bas�s.  Depend�ng on the ava�lab�l�ty of resources, tools and expert�se, d�fferent 
organ�sat�ons �nvolved �n forest management �n Nepal perta�n�ng to REDD+ e�ther 
at a p�lot scale or support�ng forest user groups (such as the government of Nepal, 
ICIMOD, WWF, ANSAB etc.) use d�fferent tools rang�ng from cru�s�ng to a�rborne 
L�dar technology �n order to obta�n the most accurate �nformat�on on forest cover.

4.2 Decadal land cover data generation
In l�ne w�th the Government’s Nat�onal Land Use Pol�cy (2012), ICIMOD has 
prepared the decadal land cover data for ent�re country from 1990 to 2010 (F�gure 
2). There are other ongo�ng projects (e.g., nat�onal land use project (NLUP)) to 

1 1 ICIMOD �s Internat�onal Centre for Integrated Mounta�n Development based �n Kathmandu, 
Nepal, FECOFUN �s the Federat�on of Commun�ty Forestry Users �n Nepal, ANSAB �s As�a Network 
for Susta�nable Agr�culture and B�o resources based �n Kathmandu, Nepal, WWF �s Worldw�de 
Fund for Nature based �n Sw�tzerland but operates a chapter �n Nepal too.

2 NORAD �s a Norweg�an Agency for Development and Cooperat�on.
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F�gure 2: Land cover map of Nepal (ICIMOD 2010) 

4.3 Linking deforestation and forest degradation to land cover changes
Deforestat�on can be quant�f�ed as the negat�ve changes �n forest cover over t�me 
(Penman et al., 2003). S�m�larly, forest degradat�on s�gn�f�es the deter�orat�on of 
forest stock (�nclud�ng carbon) over t�me (Penman et al., 2003). Forest restorat�on 
�ncludes afforestat�on, reforestat�on and protect�on of forests that alters the process 
of deforestat�on and forest degradat�on. As an example, Nepal’s commun�ty forestry 
program has tremendously contr�buted �n �ncreas�ng the forested area through 
reforestat�on and afforestat�on.

Therefore, stud�es on land use and land cover changes h�ghl�ght not only the 
changes �n quant�ty and qual�ty of forests, but also the land use and land cover 
dynam�cs as a whole. These stud�es ma�nly use the data from nat�onal forest 
�nventor�es wh�ch are der�ved ma�nly from trad�t�onal sample plot based �nventor�es 
and modern satell�te �mages of d�fferent resolut�ons. Although some stud�es on the 
rate of deforestat�on and forest degradat�on �n Nepal ex�st, prec�se �nformat�on on 
the rate of deforestat�on �n d�fferent phys�ograph�c reg�ons and to the spat�al extent 
of the country �s st�ll lack�ng.

4.4 Piloting REDD+ in Nepal
The est�mat�on of the forest carbon and �ts role �n cl�mate change m�t�gat�on 
werewell demonstrated by the stud�es conducted jo�ntly by Nat�onal Trust for 
Nature Conservat�on (NTNC) and ICIMOD �n Lal�tpur, Manang and Ilam d�str�cts 
(Karky & Skutsch, 2009). These stud�es ma�nly focused on the scope of commun�ty 
forestry program �n m�t�gat�ng carbon em�ss�ons related to forestry. The Norweg�an 

prepare such products. NULP �s act�ve s�nce 2006. They have prepared d�str�ct-
w�se land cover maps as a cont�nuat�on of Land Resource Mapp�ng Project (LRMP). 
The V�llage Development Comm�ttee (VDC) level land use zon�ng act�v�t�es are 
also ongo�ng at d�fferent level. 
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Agency for Development and Cooperat�on (NORAD) funded project carr�ed out 
a p�lot study focus�ng on carbon measurement, payment mechan�sm and fund 
mob�l�sat�on. Th�s project was �mplemented by a consort�um of ICIMOD, ANSAB 
and FECOFUN. The project reported 3-years cont�nuous measurement of the 
aboveground and belowground forest carbon �n three watersheds �n Nepal namely 
Lud�khola (Gorkha), Kayarkhola (Ch�twan) and Charnawat� (Dolakha). The P�lot 
study also �ntroduced REDD+ Networks �n the commun�t�es, establ�shed Forest 
Carbon Trust Fund (FCTF), developed payment mechan�sm that reaches up to 
the commun�t�es, commun�ty MRV framework and also developed REDD+ Project 
Development Document (PDD). Meanwh�le, WWF Nepal has also �mplemented 
commun�ty level carbon measurement �n the Tera� Arc Landscape (TAL) project 
area of southern Nepal.

4.5 REDD readiness plan
Nepal �s prepar�ng for a full-fledged �mplementat�on of the REDD+. It began the 
process w�th the establ�shment of REDD, Forestry and Cl�mate Change Cell 
under the M�n�stry of Forests and so�l conservat�on as a separate �nst�tut�on to 
work on the �ssues related to REDD+. REDD Cell has already organ�sed many 
stakeholder consultat�ons and work�ng �n l�ne w�th the REDD Read�ness plan of 
the government. 

The REDD Read�ness Proposal (RRP) prepared after the format�on of REDD 
Cell (MoFSC, 2009) was subm�tted to Forest Carbon Partnersh�p Fac�l�ty (FCPF), 
wh�ch dec�ded to fund the proposal. Some �mportant stud�es were conducted as 
a preparat�on for the �mplementat�on plan of REDD+ �n the country. Follow�ng are 
some of the stud�es carr�ed out by the REDD Cell of the government;

• Study on Dr�vers of Deforestat�on and Degradat�on of Forests �n H�gh 
Mounta�n Reg�ons of Nepal (ava�lable at http://mofsc-redd.gov.np/wp-
content/uploads/2013/12/Dr�vers-of-Deforestat�on-�n-HIgh-Mounta�ns.
pdf)

• Study on Invas�ve Al�en Spec�es (IAS) as Dr�vers to Deforestat�on and 
Degradat�on of Forests �n D�fferent Phys�ograph�c Reg�ons of Nepal 
(ava�lable at http://mofsc-redd.gov.np/wp-content/uploads/2013/12/
Invas�ve-and-Al�en-Spec�es-as-Dr�vers.pdf)

• A Study on The Demand and Supply of Wood Products �n D�fferent 
Reg�ons of Nepal (ava�lable at http://mofsc-redd.gov.np/wp-content/
uploads/2013/12/Demand-and-supply-of-wood-products.pdf)

• Env�ronmental Safeguards �n Forestry Projects �n Nepal (ava�lable at 
http://mofsc-redd.gov.np/wp-content/uploads/2013/12/Env�ronmental-
Safeguards-�n-Forestry-Projects.pdf)

• REDD+ feas�b�l�ty study (ava�lable at http://mofsc-redd.gov.np/wp-
content/uploads/2013/11/REDD-plus-feas�b�l�ty-study.pdf)
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• P�lot�ng REDD+ (ava�lable at http://mofsc-redd.gov.np/wp-content/
uploads/2013/11/REDD-plus-p�lot�ng-Report.pdf)

• Role of forest on cl�mate change adaptat�on (ava�lable at http://mofsc-
redd.gov.np/wp-content/uploads/2013/11/Role-of-forest-on-cl�mate-
change-adaptat�on-Report.pdf)

Nepal recently prepared an Em�ss�on Reduct�on Project Idea Note (ERPIN) and 
presented �n the FCPF Carbon Fund meet�ng held �n Brussels on 7th March 2014. 
Th�s note covers twelve d�str�cts of TAL area �n southern Nepal. The FCPF meet�ng 
dec�ded to fund the ERPIN to prepare Em�ss�on Reduct�on Project Document 
(ERPD) wh�ch �ncludes REDD+ Package and payment mechan�sm. ERPIN 
env�s�ons payments �n 2020, 2025 and 2030 on em�ss�on reduct�on performance 
(MoFSC, 2014). 

4.6 Other issues related to REDD+
4.6.1  MRV and REL: national, sub-national and community
Measurement, Report�ng and Ver�f�cat�on (MRV) �s a system that measures the real 
carbon stock changes. Although Reference em�ss�on level (REL) �s not a part of MRV, 
REL �s requ�red to compare the future em�ss�ons and removals related to a REDD+ 
project. REL �s, �n fact, an expected bus�ness-as-usual scenar�o of the carbon balance 
result�ng from the anthropogen�c act�v�t�es �n forests at nat�onal or sub-nat�onal level. 
S�nce performance of a REDD+ project �s assessed aga�nst the pre-establ�shed 
REL, 19th Conference of Part�es (-/CP.19) establ�shed that MRV and REL must be 
cons�stent (UNFCCC, 2013). One way of mak�ng REL and MRV est�mates cons�stent 
�s to use same methodology for est�mat�ng forest cover changes. However, prel�m�nary 
est�mates of forest cover changes presented �n MRV project report �n Nepal are not 
cons�stent w�th the est�mates presented �n REL project report (Agr�consult�ng, 2014). 
The �nternat�onal trend of REDD+ d�scourse �s on landscape approach. Nepal �s also 
follow�ng the �nternat�onal trend and set up the Reference Em�ss�on Level (REL) for 
sub-nat�onal and nat�onal levels such as Tera�-Arc-Landscape (Camco, 2015). It �s 
also develop�ng the measurement, report�ng and ver�f�cat�on (MRV) system of forest 
cover changes at nat�onal and sub-nat�onal level (Agr�consult�ng, 2014). However, no 
commun�ty or local level REL has been def�ned.

There �s no agreement among the scholars on how the REL should be determ�ned. 
REL �s bas�cally the bus�ness as usual scenar�o �n the absence of REDD+ act�v�ty. 
However, deforestat�on �s such a complex phenomenon that �t requ�res d�fferent 
and �nterrelated var�ables to be cons�dered for modell�ng. S�nce deforestat�on �s 
not pred�ctable as eas�ly as the em�ss�on from foss�l fuel consumpt�on wh�ch �s 
h�ghly correlated w�th the gross domest�c product of a country, more soph�st�cated 
modell�ng approach �s requ�red to model the REL wh�ch could account for the 
dynam�cs of deforestat�on from one year to another. 

4.6.2		 REDD+	financing	and	benefit	sharing
The d�scuss�on �s ongo�ng on the modal�ty of REDD+ f�nanc�ng both at �nternat�onal 
and nat�onal levels. Two opt�ons of REDD+ f�nanc�ng under d�scuss�on �n 
�nternat�onal level �nclude market based and fund based approaches. 
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Fund-based approach advocates for a fund that d�str�butes payments to part�c�pat�ng 
governments on the bas�s of performance w�th�n REDD+ reg�me. A number of 
f�nanc�ng alternat�ves have been proposed under th�s opt�on such as developed 
nat�ons' off�c�al development ass�stance, revenue from carbon perm�t auct�ons and 
fund�ng from �nternat�onal �nst�tut�ons. Th�s approach has been d�sregarded, alleg�ng 
that �t �s d�ff�cult to ra�se enough money compared to market-based approach. Other 
�ssues that are used to argue aga�nst fund-based approach �nclude the d�ff�culty 
of �nclus�vely govern�ng an �nternat�onal fund w�th regard to the representat�on of 
donor and rec�p�ent countr�es, c�v�l soc�ety and �nternat�onal organ�sat�ons such as 
the World Bank and Internat�onal Monetary Fund and �ts d�sbursement procedure 
(Sw�ckard & Carnahan, 2010). However, Durban Agreements encouraged global 
env�ronmental fac�l�ty (GEF) and green cl�mate fund (GCF) to prov�de result-based 
f�nance to REDD+.

A market-based approach �s another way of generat�ng f�nanc�ng for REDD+ 
act�v�t�es where proponents sale the REDD+ cert�f�ed em�ss�ons reduct�ons 
(CERs) to pr�vate and publ�c actors. These actors can use these CERS to meet 
the�r em�ss�on reduct�on targets under nat�onal cap-and-trade systems. Market-
based approaches are often cr�t�c�sed w�th the argument that �t may d�sempower 
the forest dependent commun�t�es by recentral�sat�on and land grabb�ng for 
carbon. Nepal advocates for a fund-based REDD+ f�nanc�ng opt�on and �s work�ng 
on develop�ng th�s opt�on. A p�lot REDD+ project was developed and �mplemented 
�n central Nepal by Federat�on of Commun�ty Forestry Users Nepal (FECOFUN), 
Internat�onal Centre for Integrated Mounta�n Development (ICIMOD), and As�a 
Network for Susta�nable Agr�culture and B�o-resource (ANSAB) �n 2009. Th�s 
project �ntroduced the concept of forest carbon trust fund (FCTF) as a performance 
based f�nanc�al mechan�sm for local commun�t�es to get �ncent�ves for the�r efforts 
�n avo�d�ng deforestat�on. 

Benef�t shar�ng has been one of the key content�ous �ssues �n �mplementat�on 
of commun�ty forestry �n Nepal wh�ch �s l�kely to be an �ssue �n �mplementat�on 
of REDD+ as well. The confl�ct ar�ses between the government and commun�ty 
forest user groups (CFUGs), among the CFUGs and w�th�n the CFUG members. 
REDD+ benef�t shar�ng �s �mportant as �t �nfluences the part�c�pat�on of women and 
marg�nal�sed sect�on of the populat�on �n the process. 

In NORAD funded REDD+ p�lot projects �n central Nepal, 40% of the payments 
have been channelled for forest development and 60% for commun�ty development 
by follow�ng d�fferent soc�al cr�ter�a such as ethn�c d�vers�ty, women`s part�c�pat�on 
�n the process and the �nc�dence of poverty w�th�n the group (Patel et al., 2013). 
However, �t �s st�ll to be dec�ded at the nat�onal level whether the benef�t of avo�ded 
deforestat�on or reduct�on �n em�ss�on �s to be channelled through the nat�onal 
budget, �n the form of payment to commun�ty or pro-poor payment d�rectly as �n 
th�s p�lot project.



THEME II: 
Natural Resources and Susta�nable L�vel�hoods

228

4.6.3 Forest governance and security of forest tenure in Nepal in the context 
of REDD+
Ex�st�ng leg�slat�on �n Nepal, spec�f�cally the Forest Act of 1993, def�nes forest 
products as all the products ava�lable �n the forest �nclud�ng t�mber, leaf, branches, 
sand, so�l, m�nerals, w�ld an�mals and water. Th�s def�n�t�on does not �nclude carbon 
as a forest product. It �s understandable because carbon transcends the focus of 
th�s def�n�t�on that targets for the phys�cal products. Government has not dec�ded 
whether �t w�ll treat carbon as a product by extend�ng th�s def�n�t�on or treat �t as 
a new legal category. The same leg�slat�on class�f�es forest �nto d�fferent tenure 
systems such as state managed forest, commun�ty forest, leasehold forest etc. 
Commun�ty forests are the government forests handed over to commun�ty forest 
user groups (CFUGs) w�th the respons�b�l�ty of manag�ng that forest and r�ghts of 
us�ng forest products (def�ned above) under the terms set �n a forest operat�onal 
plan. These plans are generally for 5-years renewable upon the �mplementat�on 
of the plan to the sat�sfact�on of the government. Commun�ty forestry �s the major 
forest management strategy of the country under wh�ch about 16 m�ll�on hectares 
of forest across the country has been handed over to about 17 thousand CFUGs. 
These CFUGs represent about 40% of the country`s populat�on res�d�ng �n 2.19 
m�ll�on households (DOF, 2012). The commun�ty forestry program of Nepal has 
been pra�sed globally for �ts decentral�sed governance system and �ts �nclus�veness, 
although cr�t�cs po�nt out sporad�c problems �nclud�ng el�te dom�nance �n dec�s�on 
mak�ng and d�sproport�onate benef�t shar�ng among CFUGs (Paudel et al., 2015). 
Although use r�ghts are handed over to the CFUGs, land t�tles are always w�th the 
government. There are some regress�ve prov�s�ons �n the leg�slat�on wh�ch have 
been m�sused at t�mes by some author�t�es to w�thdraw the use r�ght from the 
CFUGs. Moreover, renewal of the operat�onal plan has never been guaranteed �n 
the leg�slat�on. It demonstrates the shaky tenure arrangement of the commun�ty 
forestry program. Improvement �n th�s system �s requ�red to ensure the commun�ty 
part�c�pat�on �n the REDD+ �n�t�at�ve as the�r engagement �s a pre-cond�t�on for 
�ts success (Pokharel et al., 2007). We argue that government should extend the 
ex�st�ng def�n�t�on of forest product and prov�de the r�ght of carbon cred�ts to the 
CFUGs to ensure the susta�nable management of forest resources �n the country 
as ev�denced by the commun�ty forestry program. Th�s w�ll address the �ssues 
ra�sed by some cr�t�cs that REDD+ w�ll recentral�se power over the access and 
control of forest resources thereby �ncreas�ng the vulnerab�l�ty of forest dependent 
commun�t�es (Bastakot� & Dav�dson, 2014). 

REDD+ as a global framework of cl�mate change m�t�gat�on poses a ser�ous 
challenge to the decentral�sed management of forest resources such as commun�ty 
forestry �n Nepal. It w�ll requ�re a new legal framework and w�ll have ram�f�cat�ons for 
the system of ex�st�ng forest governance and tenure (Bastakot� & Dav�dson, 2014). 
Enter�ng �nto the global carbon market through REDD+ w�ll push back l�vel�hood 
act�v�t�es of forest dependent commun�t�es as the pr�or�ty object�ve of the forest 
management system �n favour of enhanc�ng carbon stock. Increased vulnerab�l�ty 
of marg�nal�sed sect�ons of the CFUG was ev�dent �n the Ludh�khola watershed of 
Gorkha d�str�ct (Nepal) due to str�cter rules �n forest product ut�l�sat�on and graz�ng 
�mposed by the el�te groups �n the CFUGs (Paudel et al., 2015). 
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4.7 Some bilateral projects working on REDD+ implementation in Nepal
The Har�yo Ban Program �s be�ng �mplemented �n Nepal w�th the support of USAID 
as a jo�nt venture of WWF Nepal, NTNC, FECOFUN and Care Nepal. The project 
area extends Tera�-Arc and Ch�twan-Annapurna landscapes �n the country wh�ch 
ma�nly cover the watersheds of Rapt� and Gandak� r�vers. Th�s project works �n 
d�fferent themat�c areas such as b�od�vers�ty conservat�on, susta�nable landscape 
management and cl�mate change m�t�gat�on and adaptat�on. Under the theme of 
ensur�ng susta�nable landscape management, the project supports the formulat�on 
and �mplementat�on of pol�c�es, strateg�es, and work�ng gu�del�nes that reduce 
em�ss�ons from deforestat�on and forest degradat�on (REDD+), development 
nat�onal capac�ty for forest �nventory management, greenhouse gas mon�tor�ng, and 
equ�table d�str�but�on of cl�mate f�nance benef�ts among all stakeholders, �nclud�ng 
Commun�ty Forest User Groups, b�o-gas users, and the Government of Nepal, 
analys�s and address�ng systemat�cally the factors contr�but�ng to deforestat�on 
and forest degradat�on and develop, test, and expand susta�nable methods for 
payment for carbon cred�ts (USAID, 20153). Accord�ng to USAID webs�te (see 
foot note 3), th�s project has enabled about 1,630,000 of the poorest and most 
vulnerable people to bu�ld the res�l�ency they need to thr�ve.

Mult� Stakeholder Forestry program (MSFP) w�th the supports from Sw�ss, Br�t�sh 
and F�nn�sh governments �s be�ng �mplemented w�th the a�m of �mprov�ng l�vel�hoods 
and res�l�ence of poor and d�sadvantaged people �n Nepal. It also a�ms to develop 
Nepal`s forestry sector contr�but�on to tackle cl�mate change. The Forest Carbon 
Partnersh�p Fac�l�ty (FCPF) of the World Bank has dec�ded to fund the landscape 
level em�ss�on reduct�on project document development recently. The World Bank �s 
work�ng to develop th�s project �n partnersh�p w�th mult� stakeholder forestry program, 
Har�yo Ban program/USAID and other stakeholders. Once �mplemented, th�s project 
w�ll serve as a p�lot project to test the feas�b�l�ty of performance based payment to 
ecosystem serv�ces such as carbon storage and sequestrat�on prov�ded by forests.

5. REDD+ and rural livelihoods in Nepal
REDD was or�g�nally put forward as an affordable mechan�sm to m�t�gate global 
em�ss�on of greenhouse gases (GHGs) as more than 15% of the GHG em�ss�on 
or�g�nated from deforestat�on and forest degradat�on (IPCC, 2007). It �s now 
expanded to REDD+ by �nclud�ng enhancement of carbon stocks, conservat�on 
and susta�nable management of forests (UNFCCC, 2007). W�th expans�on �n �ts 
scope, several subs�d�ary benef�ts are l�kely to occur from th�s mechan�sm wh�ch 
�nclude susta�nable forest sector development, enhanc�ng rural l�vel�hoods and 
conserv�ng b�od�vers�ty (Paudel et al., 2015).

Under the REDD+ scheme, sequestered and stored carbon �s quant�f�ed and traded 
as a commod�ty where party �nvolved �n the process rece�ve d�rect payments from 
the buyers of the cred�ts (Wunder, 2005). It prov�des an econom�c �ncent�ve to 
the management pract�ces �n such a way that the serv�ces susta�n  for the long-
term (Pag�ola, 2008). A study by Shrestha et al. (2012) �n Dolakha d�str�ct, Nepal 
suggests that two tonnes of carbon can be sequestrated per year per hectare by 

3 http://www.usa�d.gov/nepal/fact-sheets/har�yo-ban-project
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the current commun�ty forest management pract�ces �n Nepal. If gross revenue of 
a tonne of carbon �s $10, commun�t�es can generate $20 extra revenue annually 
by manag�ng a hectare of the�r forest. Commun�ty forest user groups (CFUGs) 
should be able to use that add�t�onal �ncome for the �mprovement of the l�vel�hoods 
of the�r members as they do w�th the �ncome from the sale of forest products. 
Forest cover �n commun�ty forests has been �ncreased as opposed to government 
managed forest (Nagendra et al., 2008). It has a pos�t�ve �mpact on l�vel�hoods and 
food secur�ty  �n the mounta�nous areas of the country (Ojha et al., 2009). It has 
also �mproved the ecolog�cal cond�t�on of the forest (Pokharel et al., 2007; Subed�, 
2006). Commun�ty forests have up to 77% canopy cover w�th�n 14 years (Gautam 
& Watanabe, 2002). 

REDD+ �n�t�at�ve �s an �nterface among �nternat�onal, nat�onal and local �nterests. It 
emphas�ses the �nvolvement of local and �nd�genous people �n the process. In th�s 
context, �t should not jeopard�se the local forest management object�ve of secur�ng 
l�vel�hood means of the forest dependent commun�t�es �n favour of corporate 
�nterest. It should also ensure the equ�table benef�t shar�ng among the stakeholders 
through �nst�tut�onal arrangements �dent�fy�ng clearly the r�ghts, respons�b�l�ty and 
ownersh�p of the forest resources �nclud�ng carbon cred�ts. Pokharel and Baral 
(2009) emphas�se the guarantee of r�ghts of the local people over forest resources, 
capac�ty bu�ld�ng of the stakeholders at d�fferent level, alternat�ve means of reduc�ng 
poverty of the forest dependent commun�t�es and a real and ver�f�able em�ss�on 
reduct�on for a REDD+ �n�t�at�ve to be successful. 

Nepal’s R-PIN emphas�ses carbon cred�t systems to be an �nstrumental tool �n 
promot�ng the susta�nable development of the country wh�le encourag�ng the 
conservat�on of add�t�onal forests.  Both tang�ble and �ntang�ble benef�ts should 
reach to the poorest of the poor and marg�nal�sed groups through a decentral�sed 
governance structure. It strongly advocates for mean�ngful local part�c�pat�on 
�n REDD+ act�v�t�es through creat�ng an enabl�ng env�ronment for effect�ve and 
equ�table benef�t shar�ng, capac�ty bu�ld�ng, advanc�ng technolog�es w�th ground 
ver�f�cat�on, develop�ng and adopt�ng commun�ty based methodolog�es and 
�mprov�ng soc�al �nfrastructure. 

Although REDD+ �n�t�at�ve �s pra�sed for �ts potent�al to �mprove the l�vel�hoods of the 
commun�t�es �nvolved �n the process, research shows that �t has d�sproport�onately 
affected the l�vel�hoods of the forest dependent commun�t�es. For example, 
commun�t�es were restr�cted from graz�ng �n forested areas and were controlled �n 
the collect�on of wood for charcoal mak�ng dur�ng the p�lot�ng REDD+ �n Ludh�khola 
Watershed �n Gorkha d�str�ct �n Nepal. REDD+ has also affected the trad�t�onal goat/
sheep herders and blacksm�ths to the extent that they areforced to m�grate from the�r 
homes (Paudel et al., 2015). Proponents �n th�s p�lot project used gender, ethn�c�ty 
and occurrence of poverty w�th�n the CFUG as cr�ter�a to determ�ne the quant�ty 
of compensat�on for the REDD+ act�v�ty. It created tens�on among the CFUGs as 
people of a caste/ethn�c�ty fac�ng s�m�lar econom�c despa�r were depr�ved of the 
compensat�on due to the�r caste/ethn�c�ty. A better approach of the determ�nat�on of 
compensat�on would be based on the proport�on of opportun�ty costs foregone by a 
part�cular gender, caste or ethn�c�ty due to the �mplementat�on ofa REDD+ project.
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6. Conclusion
Commun�ty forestry (CF) programs �n Nepal are l�kely to have sequestered a 
substant�al amount of carbon, enhanc�ng total carbon stocks, over the past three 
decades due to the strong focus on conserv�ng forests, �ncreas�ng forest area 
through afforestat�on/reforestat�on and manag�ng the forests by us�ng d�fferent s�lv�-
cultural tools. Th�s ‘enhanced carbon stock’ has the potent�al of be�ng rewarded 
from the carbon cred�ts under the UNFCCC’s REDD+ �n�t�at�ve. Add�t�onal revenue 
rece�ved through the trade of carbon w�ll prov�de much needed f�nanc�al resources 
for the people �nvolved �n forest conservat�on and management to �mprove the�r 
l�v�ng cond�t�ons. 

However, there are challenges and l�m�tat�ons: Commun�ty forestry �s a project 
based approach and benef�t shar�ng mechan�sm under the REDD+ are be�ng 
d�scussed at nat�onal or sub-nat�onal level. Enter�ng global carbon market w�ll 
pushback l�vel�hood as the ma�n forest management object�ve. Efforts are needed 
to ensure that the REDD+ benef�ts penetrate down to the people �nvolved �n forest 
management and conservat�on. Un�versally agreed basel�ne data and deforestat�on 
scenar�os �n the absence of the REDD+ project must st�ll be establ�shed �n the 
country. Forest �nventory �nformat�on �s not yet updated. Add�t�onally, a rel�able 
mon�tor�ng system for report�ng ver�f�able em�ss�on reduct�on on an annual bas�s �s 
st�ll to be establ�shed. Cr�t�cs po�nt out that there �s a danger that forest dependent 
commun�t�es and �nd�genous people may be excluded dur�ng contract negot�at�ons 
and eventually from the REDD+ benef�ts. They m�ght lose the�r access to the 
forests they have been dependent on for so long. After all, CF �s also somet�mes 
blamed for el�te dom�nance �n dec�s�on mak�ng and benef�t shar�ng. Above all, 
much needed f�nance to �mplement REDD+ �s not yet secured. What w�ll be the 
role of REDD+ �n�t�at�ve �n future cl�mate change treat�es �s uncerta�n. Therefore, 
concerted effort and careful plann�ng are needed from all concerned part�es to 
make REDD+ a success. Furthermore, �t warrants more robust part�c�patory 
act�on research to f�ll the gaps and for leverag�ng benef�ts from REDD+ to local 
commun�t�es’ l�vel�hoods.
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11 Rural Development 
Policies, CBOs and Their 
Sustainability in Nepal1

Kr�shna Ad�kar�

Abstract
Rural and commun�ty development pol�c�es �n Nepal of last s�x decades are 
rev�ewed �n th�s paper, exam�n�ng them through the lens of �nst�tut�on bu�ld�ng at the 
grassroots level. Desp�te prov�d�ng rel�ef �n the short term, many of the �n�t�al rural 
development �n�t�at�ves fa�led to make an �mpact and often d�sappeared w�thout 
creat�ng any local �nst�tut�ons as soon as donor fund�ng came to an end. However, 
s�nce the 1980s, there has been a grow�ng emphas�s on ut�l�s�ng Commun�ty-Based 
Organ�zat�ons (CBOs) as the veh�cle for commun�ty development. As a result, 
CBOs have become ub�qu�tous. Desp�te hav�ng greater roles �n local commun�ty 
development, they have rece�ved relat�vely l�ttle attent�on �n the pol�cy and research 
arena. Th�s paper attempts to explore the�r evolut�on, map the�r growth and exam�ne 
the�r patterns of susta�nab�l�ty. Analys�ng the pathways the CBOs ut�l�se, th�s paper 
suggests that CBOs tend to shr�nk �n terms of membersh�p, act�v�t�es, part�c�pat�on 
and resources as they grow older. Government and development agenc�es �nvolved 
need to focus the�r help �n support�ng CBOs to susta�n themselves. 

1.  Introduction
Planned rural development �n Nepal has a h�story of over s�x decades, wh�ch 
began w�th the open�ng up of Nepal to the outs�de world �n 1951. Dur�ng th�s 
per�od (as w�ll be d�scussed �n deta�l later), frequent exper�mentat�on and dynam�c 
sh�fts �n �nternat�onal development d�scourses occurred result�ng �n several rural 
development pol�c�es and programmes w�th d�fferent models that were tr�ed, often 

1 Some port�ons of th�s paper were reported prev�ously �n Adh�kar� (2005, 2007) and they are 
reproduced here w�th due perm�ss�on. Wh�le the second one �s my PhD research, the f�rst one 
was conducted through Rural Self-Rel�ance Development Centre (RSDC) w�th the support form 
DFID-ESP, of wh�ch I was the pr�nc�pal �nvest�gator. The v�ews expressed �n th�s art�cle are my own 
and the organ�sat�ons bear no respons�b�l�ty for them. I would l�ke to thank Prof. Dav�d Gellner for 
h�s valuable comments and feedback for ed�t�ng Engl�sh, wh�ch have greatly helped to �mprove the 
paper. I also would l�ke to thank Drs. Gov�nda P. Dahal, Kal�das Subed�, B�shwa Regm� and Ishara 
Mahat from CFFN, Ottawa, Canada for the�r valuable comments. Aga�n, I am alone respons�ble for 
any errors.
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w�th the d�rect support and �nvolvement of �nternat�onal a�d agenc�es. The search 
for solut�ons �n to the d�smal fa�lures of the early days, wh�ch were character�sed by 
'top-down' pol�c�es, central control and d�rect external �nvolvement, has gradually 
g�ven r�se to decentral�sed and 'people-centred’ development pol�c�es (Esman & 
Uphoff, 1984). As a result, there has been an �ncreas�ng emphas�s on the rhetor�c 
of commun�ty part�c�pat�on, self-help development and local self-governance 
(Chambers, 1983; Korten, 1990). Th�s contemporary emphas�s on 'bottom-up' 
approaches �s �mplemented through the creat�on of CBOs as a veh�cle for local 
serv�ce del�very and susta�nable means of promot�ng local l�vel�hoods (Garforth & 
Munro, 1995). Consequently, the past four decades have w�tnessed the emergence 
of groups of var�ous nature, s�ze, compos�t�on, and act�v�sm �n d�fferent sectors, 
often overlapp�ng w�th each other �n almost every v�llage of Nepal (Adh�kar�, 2007; 
B�ggs, Gurung, & Messerschm�dt, 2004; Sah, 2003). Over t�me, the CBOs not only 
became numerous but some of them are bel�eved to have successfully stood the 
test of t�me, part�cularly the stressful 10 years of c�v�l war, exh�b�t�ng res�l�ence as 
the agency of local self-governance. 

The long l�st of references c�ted �n th�s paper shows that the l�terature on Nepal's 
development seems to be cont�nu�ng to expand exponent�ally w�th the �ncrease 
�n the �nterest and �nvolvement of local researchers and development agenc�es. 
Almost all un�vers�t�es �n Nepal now offer degrees �n development stud�es and a 
large number of local Non-governmental Organ�zat�ons (NGOs) are engaged �n th�s 
f�eld. However, work �n th�s f�eld �s often l�m�ted to the evaluat�on of projects, ta�lored 
to measure progress aga�nst set �nd�cators for the consumpt�on of donors. There 
are also reports ava�lable on sector-w�de, project-spec�f�c commun�ty development 
pract�ces, such as commun�ty forest management and m�cro-f�nance. (For example 
see Jha et al., 2009; Lama, Dhakal, & Ra�, 2005; Pyakurel, 1998; Sah, 2003; 
Sharma, Bhattachan, & Shrestha, 2001; Subed�, 1999; Wehnert & Shakya, 2001). 
However, there �s st�ll �nsuff�c�ent systemat�c research �n many aspects of rural 
development �n Nepal, there �s also l�ttle documentat�on about �t l�nk�ng h�stor�cal 
process and evolut�on to present-day pol�cy process and future susta�nab�l�ty. It 
�s h�ghly relevant for pol�cymakers, development agenc�es, and researchers al�ke 
to understand: how rural development pol�cy has evolved over t�me eventually 
promot�ng the �dea of grassroots organ�sat�ons for commun�ty development, what 
methods and components are relat�vely successful and how susta�nab�l�ty can be 
supported. 

Th�s paper shows that desp�te CBOs �n Nepal be�ng �n much larger numbers (even 
more than NGOs) and hav�ng the�r �mportance �n the commun�ty development 
process, they have rece�ved relat�vely l�ttle attent�on �n the pol�cy and research 
arena. Th�s paper attempts to present a p�cture connect�ng above-ment�oned 
aspects of rural development �n Nepal. The paper beg�ns w�th descr�b�ng 
h�stor�cal processes and accounts of rural development pol�c�es to s�tuate the 
d�scuss�ons that follow. At the same t�me, because the l�terature on the subject 
�s sparse, g�v�ng a gl�mpse of all related pol�ces �n one place may be useful for 
researchers and students of rural development �n Nepal. The paper exam�nes 
major state promoted and donor sponsored rural development projects �n order 
to understand the r�se of part�c�patory process and emergence of CBOs �n 
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commun�ty development �n Nepal. As well as rev�ew�ng the degree of prevalence 
and trend of ex�stence of var�ous local and commun�ty development organ�sat�ons 
�n Nepal, the paper analyses the nature of, and efforts for, the surv�vab�l�ty and 
susta�nab�l�ty of CBOs.

Th�s paper �s based on a rev�ew of the l�terature as well as two f�eld stud�es 
conducted by the author �n Nepal at d�fferent t�mes between 1988 and 2014. 
One of the research stud�es  has attempted to map some aspects of �nduced 
CBOs through a nat�onal-level (quant�tat�ve) survey �n 2004 �nvolv�ng 39 lead�ng 
commun�ty development agenc�es (Adh�kar�, 2005). Further, emp�r�cal mater�als 
used �n th�s paper come from m�cro level f�eldwork conducted �n 14 v�llages of two 
V�llage Development Comm�ttees (VDCs) of southern Nepal �n 2004, 2005 and 
2006 (Adh�kar�, 2007). The m�cro study �ncluded both quant�tat�ve surveys and 
ethnography. 

2. Revisiting 60 years of rural development policies in Nepal
Nepal started planned development only after the end of the 104-year Rana 
ol�garchy and establ�shment of democrat�c system �n 1950 (Panday, 1999). The 
Ranas d�d very l�ttle, �f anyth�ng, for the welfare and development of �ts people 
even though the latter had to regularly pay tax revenues and prov�de free labour 
as and when they were ordered (Regm�, 1978). The governance of local affa�rs 
was commanded through the v�llage headmen who worked as the funct�onar�es 
of the government at the centre. People looked after the�r local affa�rs, managed 
local resources, and prov�ded for themselves by develop�ng and ma�nta�n�ng 
var�ous customary collect�ve �nst�tut�ons (see Table 1). Desp�te some except�onal 
progress�ve moves, such as the abol�t�on of slavery �n 1921 (Kshetry, 2013) and 
the open�ng up of a few educat�onal �nst�tut�ons towards the end of Rana per�od, 
the country was so much under-developed that only 2% of the populat�on aged 
between 6 and 10 were l�terate �n 1951 (Sharma, 1990; Wood, 1959). 

In the 1950s, over 95% of the populat�on was dependent on agr�culture, and two-
th�rds of them l�ved �n the m�ddle h�lls of Nepal (M�n�stry of Agr�culture [MoA], 1958). 
Obv�ously, the pr�or�ty of the government was on agr�culture and food product�on, 
wh�ch were l�nked to other rural development programmes, such as �rr�gat�on, 
�ntens�ve crop product�on, and land reform.  Th�s was cont�nued �n the F�rst F�ve 
Year Plan (1956-61) (Dahal, 1997). S�m�larly, educat�on was also accorded a h�gh 
pr�or�ty w�th the open�ng of pr�mary schools across the country, the establ�shment 
of the Educat�on Plann�ng Comm�ss�on, and sett�ng the goals of free, un�versal and 
compulsory educat�on for all.  

In l�ne w�th the global development th�nk�ng of the 1950s and 60s that held that 
a ‘technolog�cal and resource gap' h�ndered the development of underdeveloped 
countr�es (Esman & Uphoff, 1984), Nepal, too formally started to rece�ve 
�nternat�onal support to f�ll these gaps.2  In 1951, Nepal and the USA s�gned a 
techn�cal ass�stance agreement3, follow�ng wh�ch �n 1953, the USAID supported to 

2 Internat�onal techn�cal support from the Br�t�sh-Ind�a, Canada, and the Un�ted States of Amer�ca 
(USA) had already started �n 1934, when Nepal was badly h�t by a large earthquake. 
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establ�sh the Tribhuvan Gram Vikas Karyakram (Tr�bhuvan V�llage Development 
Programme or TVDP) as the f�rst v�llage development programme of Nepal. The 
TVDP tra�ned V�llage Development Workers to carry out agr�culture extens�on and 
fac�l�tate other central government-led development projects, such as bu�ld�ng 
roads, dr�nk�ng water systems, schools and health-posts (Tatsum� & Josh�, 2010). 
S�m�larly, �n 1954, USAID supported the establ�shment of the Rapt� Dun Integrated 
Development Plan (RDIDP) �n order to fac�l�tate the resettlement of flood v�ct�ms, 
and to support agr�cultural product�ons through cooperat�ve farms. 

Follow�ng the adopt�on of Panchayat system �n 1960, the local development 
programmes were recal�brated. For example, �n order to reflect the new pol�t�cal 
structure at the local level, the TVDP was renamed as Panchayat Bikas Karyakram 
(Panchayat Development Programme or PDP). In the early 1960s, two pol�c�es w�th far 
reach�ng consequences to soc�al and rural development were �n�t�ated: caste-based 
untouchab�l�ty was outlawed by an amendment to the C�v�l Code (Muluki Ain) �n 1963 
and the Land Reforms Programme was �mplemented br�ng�ng about several changes 
�n the land tenure system, among others, plac�ng a ce�l�ng �n the s�ze of land ownersh�p 
by an �nd�v�dual �n 1964. In add�t�on, �n order to promote the Panchayat's project of 
nat�onal �ntegrat�on, pr�or�t�es were la�d on �nfrastructure development, e.g. bu�ld�ng 
roads, commun�cat�on �nfrastructures, and power supply (IIC-JICA, 2003).  

L�kew�se, as a soft means "to strengthen and popular�se the sent�ment of nat�onal�sm 
and nat�onal un�ty", the Back to V�llage Campa�gn was launched �n 1967 (Shroff, 
2007). Conta�n�ng a 10-po�nt programme, the campa�gn was des�gned to be a 
veh�cle for creat�ng soc�al awareness �n order to make rural people act�ve �n, and 
prov�de support for the �mplementat�on of many of the flagsh�p rural development 
�n�t�at�ves, interalia, soc�al reforms, land reforms, forest conservat�on, agr�culture 
(product�on), and cottage �ndustr�es (�b�d). However, by 1975 the campa�gn was 
l�m�ted to nom�nat�ng local government funct�onar�es, and even th�s was abandoned 
�n 1980, when d�rect elect�ons were �ntroduced. 

Among rural development projects of the 1970s the Nat�onal Development Serv�ce 
(NDS) was launched �n 1974. It was a mandatory programme �n wh�ch fresh 
graduates of Tr�bhuvan Un�vers�ty were  requ�red to go to the remote schools for 
several months w�th a v�ew to sens�t�se rural people for educat�onal and commun�ty 
development. The NDS programme became very successful �n mob�l�s�ng 
commun�t�es and ga�n�ng cred�b�l�ty, nat�onally and �nternat�onally (Maskay, 1998). 
Unfortunately, �t became the v�ct�m of �ts own success, when the government 
dec�ded to abandon th�s programme due to fear of �ts effect on �ncreased mass 
awareness aga�nst the establ�shment of the Panchayat system (Amatya, 1989; 
Yadama & Messerschm�dt, 2002). 

Furthermore, �n two nat�onal plans �mplemented �n the 1970s (the Fourth, 1970-
1975 and the F�fth, 1975-1980)  the concept of 'reg�onal development' was 
�ntroduced and Nepal was d�v�ded �nto four Development Reg�ons �n order to 

3 In�t�ally the work was conducted through the Un�ted States Operat�on M�ss�on (USOM), wh�ch later 
became U.S. Agency for Internat�onal Development (USAID).
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promote a balanced reg�onal development and nat�onal �ntegrat�on. By the 1970s, 
�nternat�onally, there had been sh�fts from the mere focus on the 'technology and 
resources', to 'local organ�sat�ons' and 'people's part�c�pat�on' (Esman & Uphoff, 
1984). In Nepal the Sw�ss Development Agency (SATA) had been a p�oneer w�th 
�ts Integrated Rural Development Programme (IRDP) from 1958 to 1970 �n J�r�. 
Follow�ng the�r lead, the 1970s saw a steep r�se �n the �mplementat�on IRDP as �t 
was expanded to other parts of the nat�on w�th the support of �nternat�onal donor 
agenc�es mak�ng �t one of the largest development �ntervent�ons unt�l early 1980s 
(Adh�kar�, 2000)4. The IRDP model cont�nued even �n the 1990s w�th donors’ 
support. However, th�s model could not produce pos�t�ve results as expected due 
to h�gh dependency on the central plann�ng and weak part�c�patory �nst�tut�onal 
mechan�sm at the local level (Tanner, 2001; Uphoff, 1991). 

Follow�ng ILO’s �n�t�at�ves to �mprove the s�tuat�on of rural poor (Bla�k�e et al., 
1979), the Government �n �ts S�xth F�ve-year Plan (1980-85) focussed on meet�ng 
the bas�c needs of the people, and comm�tted to  ach�eve "As�an standards of l�v�ng 
by the year 2000" (World Bank, 1989). However, th�s approach also fa�led to fulf�l 
�ts comm�tments and was abandoned by the end of 1980s (Devkota, 1994). 

As the precursor to the decentral�sat�on process �n Nepal, towards the late 1970s, 
prev�ously nat�onal�sed forest management was delegated to the local Panchayats. 
Subsequently, the Decentral�sat�on Act was enacted �n 1982 and �mplemented �n 1984 
w�th two �mportant m�lestones: open�ng up �ntegrated rural serv�ce centres (Sewa 
Kendra) �n every d�str�ct to prov�de techn�cal and other serv�ces at the local level and 
�mplementat�on of small local projects, such as dr�nk�ng water systems, through Users’ 
Comm�ttees. S�m�larly, the f�fth, Far-West Development Reg�on was created w�th the 
a�m to ach�eve equ�table development outcomes. W�th some l�m�ted success, the 
decentral�sed programmes could not produce expected outcomes, ma�nly due to the 
lack of fund�ng from the centre and absence of local revenues (World Bank, 1989).  
Iron�cally, the central government cont�nued to handle local development projects, 
wh�ch amounted to two-th�rds of all local projects by 1988/89 (World Bank, 1989). The 
Seventh F�ve-Year Plan (1985-1990) cont�nued to pursue poverty reduct�on as a top 
pr�or�ty alongs�de the adopt�on of the neo-l�beral measures. 

The neo-l�beral account of state fa�lure that became dom�nant �n the 1980s gave 
a push to Structural Adjustment Programmes (SAP) globally. As a result, �n 1985, 
Nepal s�gned for loans w�th the World Bank and Internat�onal Monetary Fund (IMF) 
to �mplement the SAP. The precond�t�on of the loan was that eff�c�ency had to be the 
top pr�or�ty of the government, wh�ch, as a result, saw the curta�l�ng of government 
subs�d�es and an �ncrease �n the �nvolvement of pr�vate prov�ders �n the supply of 
agr�culture �nputs. The �mpact �t had on the vast number of rural peasants was very 
severe w�th �ncreased �ncome �nequal�t�es and strat�f�cat�on. 

4 Major agenc�es that supported expans�on of the IRDP �n Nepal are: Internat�onal Development 
Agency (IDA), Un�ted Nat�ons Development Programme (UNDP), As�an Development Bank (ADB), 
European Econom�c Counc�l (EEC), World Bank (WB), UK Government, Canad�an Internat�onal 
Development Agency (CIDA), and USAID.
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The 1990 people's movement overthrew the 30 years old Panchayat system, 
replac�ng the local Panchayats w�th the V�llage and D�str�ct Development 
Comm�ttees. In the l�beral env�ronment, the number of NGOs had �ncreased 
exponent�ally and became the partners �n rural and commun�ty development. 
D�fferent types of NGOs have rece�ved d�rect fund�ng from the donors and worked 
as the �ntermed�ary fac�l�tators, �n many cases, replac�ng both the �nternat�onal 
organ�sat�ons and government agenc�es. Local government laws were rev�sed �n 
1992 and 1999, g�v�ng relat�vely more autonomy to the local governments un�ts 
(LGU) for self-governance and local development (Shakya, 2008). 

In the 1990s, a large number of CBOs have been �nduced as the grassroots self-
help organ�sat�ons. Many of these groups have been successful �n govern�ng the�r 
collect�ve affa�rs at the bottom of the LGUs, w�thout a formal structural l�nk between 
the two. Commun�ty forestry �s one such example �n wh�ch users have successfully 
managed the�r local forestry revers�ng earl�er fa�lures of government control (Dahal 
& Adh�kar�, 2012). One major change �n the 1990s was that the LGUs started 
rece�v�ng resources from the central government w�th the encourag�ng results of 
the f�rst flagsh�p programme Let Us Bu�ld Our V�llage Ourselves. They also have 
rece�ved more power to manage local development affa�rs. As a result, substant�al 
�nfrastructures, such as rural roads have been bu�lt. The fund�ng that the LGUs 
rece�ve has �ncreased over t�me, now reach�ng between 1.5 and 3 m�ll�on per V�llage 
Development Comm�ttee (VDC) (Inlogos, 2009). In the absence of accountable 
elected local governments for the past 12 years, these funds are cons�dered to be 
prone to abuse as corrupt�on has become a common and w�despread phenomenon 
(Thapa & R�jal, 2015)5.  

Nepal's local development process was �nterrupted due to the 10-year long c�v�l war. 
W�th the on-go�ng trans�t�on of the post-confl�ct peace process, donors' pr�or�t�es 
have been geared towards the empowerment of d�sadvantaged groups, and to 
m�t�gat�ng �nequal�t�es �n terms of caste/ethn�c�ty, gender, and reg�on. The global 
movement for �nd�genous peoples' r�ghts has also had profound effects �n Nepal’s 
current development pol�c�es. The central�ty of the ethn�c�ty agenda �n restructur�ng 
the country tr�ggered f�erce debates and produced d�sagreements, eventually 
prevent�ng an agreement on a const�tut�on �n 2012, and substant�ally delay�ng the 
formulat�on of federal const�tut�on (Adh�kar� & Gellner, forthcom�ng). Though no 
ser�ous debate has taken place regard�ng the structure of local government, �t can 
be expected that the new model w�ll enta�l devolut�on of more power at the local 
level, reshap�ng the rural and commun�ty development pol�cy process.  

The br�ef rev�ew of the past pol�c�es has shown that Nepal's rural development 
programmes have three �mportant aspects: they are externally supported from 
the beg�nn�ng, they are chang�ng �n l�ne w�th the sh�ft �n �nternat�onal d�scourse on 
development and often, part�cularly s�nce the 1960s, they have been used as pol�t�cal 

5 The fact that corrupt�on at the local level has been rampant �s not a secret now. Kant�pur (10 Jan 
2012) est�mates as much as 50 b�ll�on rupees a year �s embezzled at local level. From the ch�ef of 
the ant�-graft body to the pr�me m�n�ster have made open remarks about such problems. Accord�ng 
to Thapa and R�jal (2015) there are 11,000 corrupt�on cases reg�stered w�th the Comm�ss�on for 
Invest�gat�on and Abuse of Author�ty (CIAA).
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projects adopt�ng top-down mechan�sms. It �s ev�dent from the above d�scuss�on that 
the past pol�c�es were able to del�ver only very l�m�ted outcomes. Wh�le �nternat�onal 
support cont�nues �n the recent decades, rural development pol�c�es are becom�ng 
�ncreas�ngly 'bottom-up' w�th the grow�ng �nvolvement of CBOs. 

3. Mapping community-based organisations in Nepal
Local-level organ�sat�ons are a card�nal aspect of commun�ty development and 
the�r roles have �ncreased exponent�ally �n recent years. These organ�sat�ons are 
not only a veh�cle for the del�very of serv�ces prov�ded by the central government 
and �nternat�onal donors, they are also the means and the end of commun�ty 
development programmes (CDP). 

Var�ous types of �nformal �nst�tut�ons �nclud�ng CBOs have long been a feature 
of soc�al organ�sat�on �n Nepal through the system of cooperat�on and collect�ve 
act�on even though the pol�t�cal system pr�or to 1950 str�ctly restr�cted the format�on 
of organ�sat�ons (B�ggs et al., 2004; Food and Agr�culture Organ�zat�on [FAO], 
2004; M�shra, 2001). (See Table 1 for var�ous customary pract�ces and �nst�tut�ons 
of commun�ty development and local self-governance). In the open env�ronment 
of the 1950s, the format�on and runn�ng of organ�sat�ons �nclud�ng pol�t�cal part�es 
was allowed, but w�th the �ntroduct�on of party-less Panchayat �n 1960, they were 
banned. Nonetheless, the restorat�on of democracy �n 1990 ensured freedom of 
organ�sat�ons and large number of organ�sat�ons of d�fferent types �n regard to 
local commun�ty development have emerged. (See F�gures 2 to 6). 
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Name of the organ�sat�on Descr�pt�on Ethn�c /caste 
groups

Ama Samuha Mother’s groups Gurung
Bhajana Mandal� Trad�t�onal/folk form of s�ng�ng  

rel�g�ous hymns �n an organ�sed 
way

Var�ous H�ndu and 
Buddh�st groups

Bheja Soc�al, cultural, rel�g�ous, pol�t�-
cal and econom�c organ�sat�on

Magar

Chhat�s Mauja Irr�gat�ons 
System

Soc�al organ�sat�on (to manage 
�rr�gat�on)

Tharus

Choho R�tual�st�c, adm�n�strat�ve and 
jud�c�ary organ�sat�on

Tamang

Chumlung Soc�al organ�sat�on K�rat
Dharma Bhakar� Collect�on of food gra�ns �n a 

group to use dur�ng the t�mes of 
food shortages 

Var�ous groups

Dharma Panchayat Local-level pol�t�cal organ�sat�on Thakal�
Dh�kur Rotat�ng cred�t assoc�at�on Thakal�
Guth� Rel�g�ous/cultural organ�sat�on Newar and others
Khel Soc�al organ�sat�on Tharus
K�pat Communal land tenure system K�rat
Kulo Sam�t�, Kulo 
Samuha 

Irr�gat�on management assoc�a-
t�ons

Var�ous groups

Ma�jan Soc�al organ�sat�on Var�ous group �n 
Tera�

Nangkhor, Banpale, Ban 
Heralu, Ban Sam�t�, Ban 
Samuha, Ghar Lahure

Trad�t�onal forest management 
groups and norms

Var�ous groups

Panchayat Local collect�ve governance Var�ous groups
Parma, Parel�, Hur� and 
Nogyar

Labour exchange system re-
lated to agr�culture

Var�ous groups 

Posang and M�rchang Soc�al organ�sat�ons Marphal�
Shramadan, Badghar, 
Jhara, and Maha-Jhara

Commun�ty labour groups Var�ous groups 

Tho, Gola and Rodh� Soc�al organ�sat�ons Gurung
Tumyangbhang Pancha bhaladm� [Commun�ty 

jud�c�ary group of noblemen]
L�mbu

Table 1:  L�st of some customary �nst�tut�ons �n Nepal.

(Source: Adh�kar�, 2007) (Adapted from B�ggs et al., 2004; Bhattachan, 2001; Pokharel & W�llet, 1996; 
Yadama & Messerschm�dt, 2002).
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Although the IRDPs that began �n the 1950s d�d not adopt a group-based approach 
unt�l 1989, the Small Farmers Development Programme (SFDP) �n�t�ated �n the 
m�d-1970s, w�th the support from IFAD, adopted a group-based self-help approach 
organ�s�ng small farmers. Subsequently, �n 1981, a group-based cred�t programme 
called Intens�ve Cred�t and a women’s cred�t programme called Product�on Cred�t 
for Rural Women (PCRW) were launched. The Decentral�sat�on Act (1982) 
recogn�sed users’ groups and, as a result, the  Commun�ty Forestry Programme, 
wh�ch paved the way for what are now known as successful Forest Users Groups 
(FUG), was started. 

The E�ghth F�ve-Year Plan (1992-1997) put emphas�s on partnersh�p w�th NGOs, 
groups and local organ�sat�ons. In the Plan, the group approach was adopted for 
agr�cultural extens�on and polycentr�c �nst�tut�onal arrangements �nvolv�ng water 
users assoc�at�ons �n �rr�gat�on (Upadhyay, 1998). The new Cooperat�ve Law (1992) 
gave space for people-�n�t�ated cooperat�ves �n d�verse sectors ma�nly allow�ng 
them to operate sav�ngs and cred�ts wh�ch marked the turn�ng po�nt towards more 
successful cooperat�ve pract�ces than the old government-dom�nated and fa�l�ng 
Sajha programme �ntroduced �n the 1950s.

The N�nth F�ve-Year Plan (1997-2002) further gave pr�or�ty to collaborat�ve works 
w�th NGOs, CBOs and other local organ�sat�ons. The Local Self-Governance Act 
(1999) recogn�sed commun�ty groups and NGOs as stakeholders, ass�gn�ng LGUs 
a role to coord�nate w�th them. The Tenth F�ve-Year Plan (2002-2007) cont�nued 
the prev�ous plans and strateg�sed commun�ty (soc�al) mob�l�sat�on programmes as 
the means to poverty allev�at�on and the atta�nment of the M�llenn�um Development 
Goals (Nat�onal Plann�ng Comm�ss�on [NPC], 2002). Moreover, NGOs were allowed 
to d�rectly appeal for fund�ng from fore�gn sources. Dur�ng the last two decades, 
Nepal has devolved the management of several collect�ve and publ�c resources 
to the local level, such as commun�ty forestry, commun�ty schools, commun�ty 
�rr�gat�on, commun�ty hydropower, rural electr�f�cat�on, and commun�ty rad�os.

S�m�larly, under the NGOs, there are emerg�ng r�ghts-based groups, advanc�ng the 
movement for ethn�c and d�sadvantaged groups at an unprecedented level (Adh�kar� 
& Gellner, forthcom�ng). CBOs too have been powerful grassroots �nst�tut�ons. For 
example, dur�ng the t�me of c�v�l war, when there was absence of any government 
agenc�es �n most v�llages of Nepal, the CBOs were v�ewed as the one and only 
d�rect way to reach commun�t�es and to ut�l�se development expend�ture for local 
development (Nepal� T�mes, 2005).  Even today, NGOs and CBOs are �mportant 
�nst�tut�ons to f�ll the vacuum created by the absence of elected local governments 
s�nce 2002.  

To g�ve an overv�ew of var�ous organ�sat�ons operat�ng at local level, they can be 
presented us�ng the typology of local �nst�tut�ons developed by Esman and Uphoff 
(1984). The typology �s based on an oppos�t�on between the publ�c and the pr�vate 
sectors, �n between of wh�ch var�ous �ntermed�ary organ�sat�ons of a voluntary 
nature, such as CBOs and NGOs fall (F�gure 1).  
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F�gure 1:  Typology of local �nst�tut�ons �n Nepal. (Source: Adh�kar�, 2007)
(Adapted from Esman & Uphoff, 1984; Uphoff, 1986).

No rel�able data are ava�lable about NGOs �n Nepal. However, �t �s est�mated that 
as many as 50,000 NGOs have been reg�stered �n the country6. Though not every 
NGO �s reg�stered w�th the Soc�al Welfare Counc�l (SWC), as �t �s voluntary, F�gure 
2 shows the �ncreas�ng trend. For example, the number of NGOs �n 1989 reg�stered 
w�th the SWC was 222 wh�ch �ncreased to over 37,539 �n (July) 2013. The trend 
decl�ned dur�ng the confl�ct per�od part�cularly between 2002 and 2006. coup d'état 
(D�x�t, 2006) �n 2005, the s�tuat�on further worsened as the government attempted 
systemat�cally to curb the freedom of organ�sat�ons by bann�ng some c�v�l soc�ety 
assoc�at�ons and attempt�ng to pol�ce NGOs through the �mpos�t�on of a Code of 
Conduct 2005 (Kathmandu Post, 2005). However, the number stead�ly �ncreased 
after 2006 as the peace process enabled the format�on of new CBOs and NGOs. 

6 Th�s f�gure �s an est�mat�on as of October 2011 by the Kathmandu Ins�der, wh�ch has computed 
da�ly f�gures �n order to come to th�s est�mat�on (Retr�eved March 25, 2015 from http://ktm�ns�der.
com/blog/2011/11/20/50000-ngos-�n-nepal-and-grow�ng/)
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F�gure 2:  Growth of NGOs aff�l�ated to SWC �n Nepal between 1979 and 2013.  
(Source: Soc�al Welfare Counc�l, http://www.swc.org.np/) 

Note: Between 1999 and 2009, the f�gure �s only tentat�ve. The 2013 �ncludes up to m�d-July.

A broad categor�sat�on based on the sector of operat�on of NGOs reg�stered at 
the SWC between 1979 and 2010 �n 10 groups shows that 62% of NGOs are 
commun�ty and rural development related wh�le the rema�n�ng 9 categor�es are 
spec�al�sed �n certa�n sectors equally relat�ng to commun�ty development (F�gure 
3)7. It should be noted that even though almost all NGOs have someth�ng to do w�th 
the commun�ty development, very few are �ndeed act�ve and renewed regularly.  

As descr�bed already, the cooperat�ve movement was started �n the 1950s but only 
cooperat�ve organ�sat�ons that have emerged after the 1990s are runn�ng �n a more 
res�l�ent manner. The major�ty of them are �n�t�ated by the farmers as members and 
operate �n rural areas. Accord�ng to Cooperat�ves Department, 31,177 cooperat�ves 
were reg�stered by m�d-July 2014. The Department categor�ses these organ�sat�ons 
�nto 16 groups of wh�ch sav�ngs and cred�t cooperat�ves are the largest (43%) 
followed by agr�cultural (26%), mult�purpose (13%), and d�ary (6%) (F�gure 4). 

7 SWC has publ�shed NGO database as of m�d-July 2013, but the sector-w�se NGO data �s ava�lable 
only as of m�d-July 2010. (Retr�eved March 03, 2015 from http://www.swc.org.np/allngo_l�st.php)
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F�gure 3:  NGOs aff�l�ated w�th SWC between 1979 and 2010 by type. (Source: SWC)

F�gure 4: Cooperat�ves �n Nepal by type (As of m�d-July 2014). 
(Source: Cooperat�ves Department)
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Generally, CBOs are ne�ther l�ke NGOs nor are they l�ke cooperat�ves, even though 
a few of them are reg�stered as such. CBOs are very �nformal grassroots groups 
and are not normally reg�stered. Only a few stud�es conducted �n the past have 
attempted to map the s�ze of the CBOs sector �n Nepal (such as, Sah, 2003; B�ggs 
et al., 2004; and Adh�kar�, 2005). The nat�onal survey conducted �n 2004 (Adh�kar�, 
2005) found that the 39 lead�ng agenc�es that have part�c�pated �n the survey have 
been respons�ble for the format�on of 51,899 commun�ty-level groups, mob�l�s�ng 
nearly one �n four households �n the country. The survey, bu�lt on f�gures from a 
prev�ous study (Sah, 2003), revealed that �f the overlapp�ng of membersh�p �s not 
taken �nto account, four �n f�ve households �n Nepal (based on 2001 census) would 
have part�c�pated �n a development group of some k�nd. When the dupl�cat�on rat�o 
(�.e. one household part�c�pat�ng �n more than one CBO), wh�ch �s 40.5% (�b�d.), �s 
taken �nto account, almost half of households were found to have part�c�pated �n 
var�ous groups at the v�llage level. F�gure 5 shows the percentage of households 
part�c�pat�ng �n CBOs by the type of mob�l�s�ng agency as well as the percentage of 
households st�ll not covered by them. The �nner p�e does not cons�der the dupl�cat�on 
wh�le the outer one does. It shows that the INGOs have �nduced the largest number 
of groups followed by the UN-supported government programmes, governmental 
or sem�-governmental agenc�es, NGOs, and Grameen Bank repl�cators. 

F�gure 5: Share of soc�ally mob�l�sed household by types of agenc�es. (Source: Adh�kar�, 2007);  
F�eld survey 2004 and bu�lt on Shah, 2003). Note: Outer-dupl�cat�on �ncluded, �nner excluded 

B�ggs et al. (2004) est�mated that the number of developmental groups at the 
grassroots level by d�v�d�ng them �nto 10 sectors: m�cro sav�ngs and cred�t; 
agr�culture; non-formal educat�on; �rr�gat�on; natural resource management; 
�nfrastructure; dr�nk�ng water; health and other mult�funct�onal groups and other 
NGOs at m�cro level (F�gure 6). They est�mated that there are approx�mately 
396,466 development groups formed by d�fferent agenc�es and projects. Th�s 
f�gure may r�se h�gher as many commun�ty-led management comm�ttees of publ�c 
�nst�tut�ons such as schools and health posts, and several locally formed users 
groups, were not �ncluded. Overall, �t can be �nferred that more than half a m�ll�on 
commun�ty groups have emerged by 2004, although only a small number of 
them have susta�ned over t�me. On average, th�s f�gure works out to be nearly a 
commun�ty group for every 11 households �n the country.
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Some sector-spec�f�c local groups have a secondary layer of organ�sat�on w�th 
federat�on rang�ng from the grassroots to the nat�onal level. These �nst�tut�ons have 
been very useful for br�dg�ng and l�nk�ng relat�ons, and advocat�ng and press�ng 
for the collect�ve benef�ts on behalf of the�r aff�l�ated members and groups. Some 
examples are: Federat�on of Commun�ty Forest Users Nepal (FECOFUN), Nat�onal 
Federat�on of Water Users Assoc�at�on Nepal (NFWUAN), NGO Federat�on of 
Nepal, and Nepal Federat�on of Ind�genous Nat�onal�t�es (NEFIN). 

In summary, there has been prol�ferat�on of local groups related to commun�ty 
development, and �nduced CBOs are by far the largest groups. Based on the 
emp�r�cal ev�dence and focus�ng on the CBOs, we further explore CDPs promot�ng 
CBOs, to what extent do the CBOs surv�ve, and what are mob�l�s�ng agenc�es' 
attempts on susta�n�ng CBOs and the�r development act�v�t�es. 

4.  Empirical results: Level of group sustainability and 
efforts 

4.1 Components
Our survey �nvolv�ng lead�ng agenc�es showed that CDP �mplemented by them 
�nvolves form�ng and work�ng w�th commun�ty groups. Table 2 presents a cross 
tabulat�on of major commun�ty development act�v�t�es as pract�ced by 37 out of 39 
lead�ng agenc�es that part�c�pated �n the survey of 2004 (Adh�kar�, 2005). In terms 
of pract�cal appl�cat�on, the CDP components can be categor�sed as un�versal, 
mostly pract�sed and sector-spec�f�c act�v�t�es. Work�ng w�th groups (ex�st�ng or 
new) and a�m�ng to 'empower' people are two un�versally pract�sed components 
of CDPs �n Nepal. Human resource development, and sav�ngs and cred�t are two 
components �ncluded �n most CDPs. S�m�larly, most CDPs conta�n some k�nds 
of support for m�cro-�nfrastructure development and cred�t support to the groups 
�nvolved. 

F�gure 6: Overall prel�m�nary est�mate of the number of m�cro-level groups when d�v�ded �n to 10  
d�fferent sectors (2004). (Source: Bu�lt on B�ggs et al., 2004).



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

251

Table 2: Cross-tabulat�on of frequency of d�fferent components of CDPs (N=37 
agenc�es).

Programme 
components

Empow-
erment

Group 
forming

HRD Savings Micro 
infrastructure

Revolving 
capital

Others:  
Sectoral

Empowerment 37 35 34 33 24 21 18

Group form�ng 35 35 (+2) 32 32 23 21 17

HRD 34 32 34 30 24 20 17

Sav�ngs 33 32 30 33 22 20 16

M�cro 
�nfrastructure

24 23 24 22 24 16 14

Revolv�ng 
cap�tal

21 21 20 20 16 21 14

Others- 
Sectoral

18 17 17 16 14 14 18

4.2 Sustainability trend
Both of the stud�es that th�s paper �s based on (Adh�kar�, 2005; Adh�kar�, 2007) were 
des�gned to capture the trends �n groups' susta�nab�l�ty �n d�fferent ways because 
the major reason beh�nd the �nducement of CBOs by development projects �s to 
fac�l�tate del�very and cont�nu�ty of development-related act�v�t�es. In the m�cro f�eld 
study, wh�ch was conducted �n 2004 and 2005 (Adh�kar�, 2007), the trend was 
mapped from the part�c�pat�ng �nd�v�dual household's po�nt of v�ew categor�s�ng 
CBOs accord�ng to the�r number: total number formed or jo�ned, ex�st�ng, �nact�ve, 
and defunct. Of the 285 cumulat�ve number of CBOs jo�ned so far by the members 
of the respond�ng households (86 HHs), 239 (84%) were st�ll �n ex�stence, 212 
(74%) were funct�on�ng at var�ous levels, 27 (9%) were �nact�ve, and 46 (16%) 
were e�ther left or defunct. Because many of the groups stud�ed were st�ll too 
young (5.5 years average age) and be�ng supported by agenc�es, the surv�val rate 
of CBOs could be expected to decrease overt�me. 

The above analys�s cons�dered the act�v�ty of both members and groups by tak�ng 
the cumulat�ve numbers of CBOs jo�ned by the household members. The groups' 
surv�vab�l�ty was also mapped by tak�ng the net number of groups. For th�s, the 
groups democrat�c funct�on�ng as well as �ts effect�veness level was �dent�f�ed8.  Of 
the 127 groups stud�ed 14 groups (11%) were e�ther d�ssolved or defunct, and a 
further 12 (9.4%) were �nact�ve. Hence, only 79.5% of the groups were funct�on�ng 

7 The �nd�cators of Democrat�c Funct�on�ng and Effect�ve Funct�on�ng of Groups are as follow:
A.  Democrat�c funct�on�ng score was computed based on the meet�ng attendance and part�c�pat�on 

�n dec�s�on-mak�ng process measured �n f�ve scales: 1. No meet�ng attendance �n last 12-month 
as they were not organ�sed. 2. Nearly one-fourth of the members attend but most of them do not 
part�c�pate �n dec�s�on mak�ng process. 3. Almost half of the members attend but most of them do 
not part�c�pate �n dec�s�on-mak�ng process. 4. Most of the members attend but only some �nvolve 
act�vely �n dec�s�on-mak�ng process. 5. Almost all members attend and �nvolve act�vely �n dec�s�on-
mak�ng process.

 B: Effect�ve funct�on�ng also measured �n f�ve ord�nal scales: Overall rat�ng on the effect�veness of 
the groups: 1. Dead or d�sbanded, 2. Inact�ve, 3. Ne�ther act�ve nor �nact�ve, 4. Act�ve, and 5.Very 
act�ve
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at var�ous levels, but 7.9% of the total groups were operat�ng at a very low level. As 
age m�ght affect the surv�vable rate of the groups, further analys�s of the funct�on�ng 
level of two years or older groups was attempted. It showed that 22% of the groups 
stud�ed were e�ther defunct or �nact�ve, 10% were funct�on�ng at a low level, and 
another 22% were funct�on�ng at a moderate level. The rest (over two �n f�ve) of the 
groups were funct�on�ng at a relat�vely better level.

The analys�s of the group surv�val rate �n the study area showed that approx�mately 
three �n four groups were surv�v�ng even though the�r funct�on�ng was at d�fferent 
levels. In an attempt to tr�angulate �nformat�on and see the trend on a broader 
scale, the survey w�th lead�ng agenc�es also asked a quest�on about the level of 
funct�on�ng of groups promoted by them �n the past. The analys�s of the status 
of all groups formed w�th�n the prev�ous 14 years (but support phased-out at the 
t�me of the survey) has shown an almost s�m�lar result: three �n four groups were 
surv�v�ng; almost half of wh�ch were cont�nu�ng at a normal level and the other 
half were grow�ng �n s�ze, resource prof�les, and act�v�t�es. One �n four groups was 
e�ther non-ex�stent or �nact�ve. S�nce th�s was based on the self-report�ng of the 
respect�ve agency, the result should be taken caut�ously due to b�as, because �t �s 
h�ghly l�kely that agenc�es tended to exaggerate the�r success and m�n�m�se the�r 
shortcom�ngs. 

The age effect was further checked �n the data generated by the m�cro study 
through correlat�on analys�s (Adh�kar�, 2007). The results showed a weak negat�ve 
correlat�on between the age of the groups and the funct�on�ng score (Pearson r=-
.211, P=0.017) suggest�ng the older the group, the smaller the funct�on�ng score. 
In order to see the extent of changes �n the funct�on�ng level of all groups, group 
funct�on�ng dur�ng the project support or �n�t�al days was compared w�th that of 
the t�me of f�eld study. The compar�son of the effect�veness of the groups (pa�red-
samples t-test) has shown a s�gn�f�cant decrease �n the�r effect�veness (M =73.68, 
SD =16.4) to (M=44.76, SD =26.71, t (126) =12.30 P<0.000). The ETA squared 
stat�st�cs (0.55) �nd�cated the large effect s�ze. Th�s shows that normally groups 
funct�on better pr�or to project's support be�ng phased out or �n the �n�t�al years 
even �f they never had any project support. 

4.3 Efforts at sustaining groups
As the sect�ons on pol�cy rev�ew above show, �n the early days of rural development, 
agenc�es d�d not attempt to �nst�gate CBOs. When they started form�ng CBOs, they 
were seen only as the veh�cle for serv�ce del�very and lacked plans to make them 
�ndependent and susta�nable as �nst�tut�ons. There was, apparently, l�ttle thought 
g�ven to the quest�on: For how long would the external agenc�es cont�nue to d�rectly 
fund and fac�l�tate such development efforts? The CBOs, on the�r s�de, assumed 
that they would cont�nue the�r act�v�t�es unt�l they no longer rece�ved donor support. 
By the m�d-1990s, �t was real�sed that the prolonged presence of the agenc�es �n 
the commun�t�es was lead�ng to a s�tuat�on of dependency. Th�s was �n no way �n 
l�ne w�th the prem�se of a self-susta�n�ng and self-govern�ng commun�ty. 

When the problem of dependency was real�sed, �t started to become a cond�t�on 
under the projects' rules that the agenc�es should w�thdraw from the commun�ty 
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Back 
stopp�ng

Local 
fund

Reg�s-
tered

Feder-
ated

Reserve 
fund

Others Pay�ng 
salary

Number 
of agen-
c�es

Backstopp�ng 84% 73% 62% 54% 43% 41% 32% 37

Local fund 77% 83% 54% 54% 49% 37% 40% 35

Reg�stered 64% 53% 67% 47% 33% 31% 28% 36

Federated 56% 53% 47% 64% 36% 28% 28% 36

Reserve fund 44% 47% 33% 36% 56% 19% 25% 36

Others 44% 38% 32% 29% 21% 44% 12% 34

Pay�ng salary 34% 40% 29% 29% 26% 11% 40% 35

Table 3: Post phase-out agency act�v�t�es (percentage of pract�c�ng agenc�es).

Follow-up of CBOs �s the ch�ef strategy that agenc�es adopt �n the per�od after 
projects have been phased-out. Over four �n f�ve agenc�es (84%) have cla�med 
that they had launched some sort of follow-up of the CBOs after the term�nat�on 
of the�r project. What ‘follow up’ means �s very amb�guous and �t �s always eas�er 
sa�d than done. Therefore, how mean�ngful th�s support �s to CBOs �s d�ff�cult 
to determ�ne w�thout further scrut�ny. The second most-pract�sed act�v�ty of the 
agenc�es �s ra�s�ng local funds. Most of the agenc�es (83%) t�e the�r CDPs �nto 
m�cro sav�ngs and cred�t and ra�se some funds for future sustenance. Th�s �mpl�es 
that conflat�on of sav�ngs and cred�t components �n the CDPs �s useful to keep 
people together for a susta�ned per�od of t�me �n groups. 

As shown �n Table 4, two-th�rds (67%) of the part�c�pat�ng agenc�es cla�med to have 
been work�ng towards formal�sat�on of CBOs by reg�ster�ng them w�th the government. 
There are l�m�ted opt�ons ava�lable �n formal�s�ng CBOs through reg�strat�on �n 
Nepal. They can be reg�stered as an NGO or as a cooperat�ve, but �n most cases, 
they are left unreg�stered. Creat�ng a secondary t�er (e.g. federat�on) of CBOs has 
become part of the strategy of agenc�es �n strengthen�ng the grassroots �nst�tut�onal 
development process. Nearly two th�rds of the agenc�es (64%) part�c�pat�ng �n the 
survey cla�med to have adopted th�s component �n var�ous ways. 

Prov�d�ng some seed/revolv�ng fund and/or match�ng funds �s also an act�v�ty a�med 
at help�ng the funct�on�ng of phased-out CBOs. The study shows that more than 
half (56%) of the respond�ng projects were already us�ng th�s pract�ce. S�m�larly, 
two �n f�ve (40%) agenc�es was support�ng phased-out CBOs w�th some port�on of 
the salary of local staff at least for the f�rst few years. 

after a certa�n per�od of fac�l�tat�on and �mplementat�on of the development 
programmes. Th�s was based on the assumpt�on that the local CBOs would have 
graduated and would be able to take charge of manag�ng the�r development 
affa�rs through the �nduced organ�sat�ons. Although many agenc�es st�ll d�d not 
have an ex�t strategy (Un�ted Nat�ons Development Programme [UNDP], 2004), 
some began to exper�ment w�th �nnovat�ve ways of strengthen�ng post-phased-out 
CBOs. The results found out through the agency survey regard�ng the post-phase 
out CBOs support act�v�t�es are as presented �n Table 3.
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What types of support act�v�t�es are more product�ve �s not yet well understood. 
However, the recently emerg�ng �nnovat�ons of some agenc�es are very welcome 
�n�t�at�ves. Nonetheless, �f the past trends are any �nd�cat�on, �t w�ll be a long per�od 
before the best pract�ces are repl�cated across the spectrum of development 
actors. 

5. Discussion: Shrinking pathways of CBOS in Nepal
Desp�te recent efforts to bu�ld a support system w�th the CDP, some groups that 
were or�g�nally meant to be long-term rema�n �nact�ve or are closed. Some people 
just leave groups that are funct�on�ng when they do not f�nd them personally useful. 
The f�nd�ngs presented �n prev�ous sect�on showed that newer groups funct�on 
better than the older groups, and the level of effect�veness of the groups d�m�n�sh 
substant�ally as they grow older. Even though, the analyses do not present temporal 
patterns of changes, the changes �n group dynam�cs (ma�nly �n four respects: 
membersh�p, act�v�t�es, part�c�pat�on and resources), d�fferences �n funct�on�ng 
level at two po�nts �n t�me, and trends �n susta�nab�l�ty �nd�cated a tendency that 
most �nduced groups go through a course, wh�ch I call a shr�nk�ng pathway, when 
they grow older, and when they are left on the�r own. 

Even �n some successful groups, frequent turnover �n the membersh�p �s natural. 
Many successful groups stud�ed were found to have changed from a mult�-
d�mens�onal (hav�ng mult�ple and �ntegrated funct�ons) to a s�ngle (mostly conf�ned 
to sav�ngs and cred�t) act�v�ty group. The substant�al reduct�on of membersh�p 
would mean that broad-based groups (cover�ng almost all households of a g�ven 
locat�on or settlement w�th a common stake) were reduced to very small groups 
�n terms of membersh�p and act�v�t�es. It was found that the process could go 
through many stages, but not necessar�ly follow�ng the same consecut�ve order. 
The t�me and process to go through th�s cycle may vary accord�ng to the level of 
group governance and soc�al cap�tal and level of �nst�tut�onal arrangement of the 
phased-out groups (Adh�kar�, 2007). In the absence of outs�de med�at�on and/or 
good �nternal governance pract�ces, and local capab�l�t�es, some groups became 
fert�le grounds for confl�cts to emerge. In the fa�led groups stud�ed, the tendency of 
el�te capture of resources was most probable at the trans�t�on phase lead�ng to the 
breakdown of the groups (Adh�kar�, 2007). 

In l�fe-cycle metaphor�c terms, most successful groups may reach what Pretty 
(2003) calls the stage of ‘awareness �nterdependence’, �n wh�ch groups acqu�re 
a worldv�ew and value of groups that are �rrevers�ble. However, some groups 
�n the present study that had crossed the ‘graduat�on’ level were st�ll fa�l�ng to 
�nst�tut�onal�se themselves (Adh�kar�, 1999; Rural Self-Rel�ance Development 
Centre [RSDC], 1998; Subed�, 1999). They seemed to follow what FAO (1999) 
calls the ‘over expans�on phase’ of group development lead�ng to ‘management 
cr�s�s and retrenchment phase’ of the�r ‘S’ model. Th�s �s also cons�stent w�th the 
v�ews of Gre�ner (c�ted �n Lew�s, 2001) �n h�s l�fe-cycle model that the cr�s�s ar�ses 
�n trans�t�on from one stage to another, unt�l the collaborat�on stage, threaten�ng 
the very surv�val of the groups. Thus, some groups may even close after they are 
consol�dated, as Av�na (1993) notes �n her l�fe-cycle model for NGOs.
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The shr�nk�ng pathways m�ght not be appl�cable when extra efforts are made from 
t�me to t�me to keep the groups �ntact �n s�ze and act�v�t�es, and when appropr�ate 
self-susta�n�ng mechan�sms and capac�t�es w�th resources are fully developed. For 
example, CBOs manag�ng natural resources such as FUGs are more res�l�ent. 
Desp�te the nat�onal�sat�on of forest management �n the 1960s, the prev�ous 
exper�ence of customary collect�ve act�ons �n Nepal has been part�cularly an 
�mportant asset, wh�ch, when comb�ned w�th large, determ�ned, and long-term 
external �nvestment �n develop�ng local capac�t�es, are prov�ng worthy �n avert�ng a 
d�smal shr�nk�ng pathway �n the forestry sector �n the m�d h�lls of Nepal. Moreover, 
the ex�stence of forest resources as a common property �s a b�nd�ng factor for 
all to cooperate. On the other hand, the 'tragedy of commons' �s a well-known 
phenomenon of natural resource management (Hard�n, 1968), and el�te capture of 
resources �s st�ll commonplace �n Nepal (Malla et al.,  2003). Hence, the threat �s 
not completely absent �n th�s f�eld too. 

Generally, the group tendency to go through the shr�nk�ng pathways cont�nues 
to ex�st as long as group susta�nab�l�ty cont�nues to be an �gnored d�mens�on �n 
Nepal. Present efforts be�ng made by many Nepalese agenc�es are not l�kely to be 
suff�c�ent to avert th�s pattern. There are deep problems. It begs some d�scuss�on 
about rooted problems and why the present pol�cy and pract�ces are not l�kely to 
be suff�c�ent to avert the shr�nk�ng pathways that the �nduced CBOs are l�kely to 
follow �n Nepal. 

Desp�te the long h�story of rural development �n�t�at�ves by government and external 
agenc�es �n Nepal, the concept of susta�nab�l�ty �s a relat�vely recent �nnovat�on �n 
development d�scourse (Forest Act�on, 2003; Korten, 1990). The flagsh�p IRDP �n 
Nepal that ex�sted between 1950s and 1990s largely enta�led prov�d�ng rel�ef and 
�ncent�ves, thereby generat�ng art�f�c�al part�c�pat�on. There was l�ttle real substance 
for, and sl�m chance of cont�nu�ty of the programmes after cessat�on of external 
�ncent�ves; there was no clar�ty about local �nst�tut�on bu�ld�ng; the programmes 
fa�led to ensure strong coord�nat�on among government agenc�es; and they were 
handed over to government, keep�ng the people at bay (Amatya, 1989).

The later programmes �ncreas�ngly used the group-approach, �nduc�ng the 
format�on of CBOs for the del�very of the programme. Unt�l the late 1990s, there 
was l�ttle awareness on the part of the support�ng agenc�es about the need for 
ensur�ng the susta�nab�l�ty of the programmes and groups. The stud�es that th�s 
paper �s based on showed that there st�ll ex�sts a tendency among the mob�l�s�ng 
agenc�es to put an emphas�s on form�ng groups w�thout any plans to susta�n 
them. Often group format�on �s dr�ven by the �nterests and pol�t�cs of the agenc�es 
and donors rather than those of the commun�t�es concerned. Respond�ng to the 
statement, “the agenc�es emphas�se form�ng new groups, but fa�l to put a balanced 
v�ew �n �nst�tut�onal�s�ng and susta�n�ng them”, over 63% of the part�c�pat�ng 
agenc�es adm�tted at least to some extent that there �s such a tendency. S�m�larly, 
most of them also agreed that they are more accountable to donors than to the 
benef�c�ar�es. The reason �s clear: for the cont�nu�ty of fund�ng, agenc�es need to 
please the donors. Moreover, there �s also a relat�vely new pract�ce among some 
agenc�es to form commun�ty groups so to fake the�r exper�ence and boost the�r 
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prof�le to attract more substant�al fund�ng. So far, development agenc�es �n Nepal 
have not formed a profess�onal body, and set up standards of pract�ce �n order 
check the qual�ty of work w�th�n the development �ndustry. 

Thanks to compet�t�on between agenc�es, and the �nert�a of bureaucracy, there 
�s a tendency to set up new groups and �gnore ex�st�ng ones. Th�s means that 
people end up part�c�pat�ng �n mult�ple groups and may lead to ‘group fat�gue’ 
(B�ggs et al., 2004). The results of these pract�ces are consp�cuous: a greater 
lack of coord�nat�on; a h�gh degree of geograph�cal as well as households 
overlapp�ng; unhealthy compet�t�on among the agenc�es; exclus�on or art�f�c�al 
part�c�pat�on through unsusta�nable �ncent�ve mechan�sms; death of cooperat�ve 
soc�al �nst�tut�ons, el�te capture of resources, etc., plac�ng the benef�c�ar�es �n a 
d�sadvantageous pos�t�on (Adh�kar�, 2007; UNDP, 2004). 

The recent emphas�s on project handover, too, �s not genu�ne �n the case of several 
agenc�es. S�mply w�thdraw�ng support�ng agenc�es from the commun�t�es does not 
offer a solut�on to the problem. In such cases, forc�ng the transfer of the overall 
management to the local commun�ty �s a fut�le move from the benef�c�ary’s po�nt of 
v�ew �n that a huge amount of resources are completely used up dur�ng the project 
per�od leav�ng l�ttle or no for the future use. S�m�larly, the government pol�c�es 
encourage people to form groups through var�ous programmes but are pass�ve to 
the qual�ty aspects, wh�ch expla�ns the apparent lack of an enabl�ng env�ronment 
and support mechan�sm to the phased out groups. For example, due to the 
lack of an appropr�ate reg�strat�on mechan�sm that su�ts to the�r �nformal nature 
and structure, groups are forced to formal�se �n order to f�t �nto f�xed reg�strat�on 
structures such as NGOs or cooperat�ves (Adh�kar�, 1999; Upadhyay, 1998). 

Another problem comes from the fact that the centre and local government agenc�es 
often compete w�th non-governmental development agenc�es, rather than act�ng 
as a mon�tor and coord�nator. Th�s results �n d�scr�m�nat�on between CBOs �n 
access�ng ava�lable State resources (Dahal, 2000; Paudyal, 2004). Furthermore, 
pol�t�cal �nstab�l�ty and pol�cy �ncons�stenc�es also create �nsecur�ty on the parts of 
CBOs. Frequent changes �n pol�cy – for example, add�ng new taxes onto the forest 
users’ groups, and pol�t�cally mot�vated wh�ms�cal dec�s�ons l�ke the cancellat�on of 
BP Among the Poor Programme, the only programme hav�ng coverage �n almost 
all d�str�cts �n Nepal –  have jeopard�sed the future of thousands of CBOs that 
are already establ�shed. The k�ng’s ‘d�rect rule’ �n 2005 tr�ed to d�smantle the c�v�l 
soc�ety sector because the latter refused to back the reg�me and stood f�rm on 
democracy. S�m�larly, the 10-year-old Mao�st �nsurgency created several threats 
and challenges, such as: �nsecur�ty of resources owned by groups; orders to reg�ster 
w�th the so-called ‘people’s government’; scrut�ny from the secur�ty forces; requests 
for donat�ons, taxat�on, and forced labour from the Mao�sts; suspens�on of fund�ng 
by major donors; absence of formal �nst�tut�ons �nclud�ng local government at the 
grassroots; and �nab�l�ty of government to channel resources at the grassroots 
(S�ngh, 2004). The sector also suffered as the confl�ct gave r�se to the d�vers�on 
of nat�onal development resources to meet grow�ng m�l�tary expenses (Adh�kar�, 
2005; Subed�, 2006).
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6. Conclusion
Th�s paper attempts to rev�s�t local and rural development pol�c�es and to recount 
the evolut�on of local organ�sat�ons �n Nepal, part�cularly the CBOs, wh�ch are 
�nduced and promoted by development agenc�es �mplement�ng CDPs. Based on 
a rev�ew of the l�terature and analys�s of the emp�r�cal data, the rate and level 
of prevalence of CBOs were charted, along w�th the�r level of susta�nab�l�ty, and 
efforts made to susta�n them. 

The h�story of planned development �n Nepal �s not very long. Desp�te g�v�ng rel�ef 
�n the short run, many of the �n�t�al rural development �n�t�at�ves fa�led to make 
an �mpact. They often d�sappeared w�thout creat�ng any local �nst�tut�ons as soon 
as donor fund�ng came to an end. Changes �n government pol�c�es �n the 1980s 
paved the way for the emergence of organ�sat�ons at the grassroots level tak�ng 
a substant�al stake �n the local self-governance through self-help pract�ces. Th�s 
obv�ously brought a sh�ft �n the way rural development �s �mplemented �n Nepal, 
even though th�s d�d not put an end to the tendency of agenc�es, government 
or otherw�se, to form groups w�th ephemeral �ncent�ves – well known as project 
syndromes – �gnor�ng the susta�nab�l�ty of the organ�sat�ons and cont�nu�ty of the�r 
act�v�t�es. Desp�te th�s, s�nce the m�d-1990s, some agenc�es and CBOs have taken 
some �n�t�at�ves to make grassroots organ�sat�ons and development act�v�t�es 
susta�nable. Stand�ng the test of t�me, part�cularly through the Mao�st confl�ct, 
many of the CBOs have proved the�r res�l�ence even though a large number of 
them have e�ther d�ed or became defunct. 

It seems that Nepal's real �nst�tut�onal strength l�es at the grassroots and th�s 
should be l�nked, promoted and consol�dated. The success of many CBOs �n 
carry�ng out collect�ve act�ons has a h�stor�cal bas�s as they were once the norms of 
cooperat�on. If CBOs were the one and only mechan�sm that cont�nued to funct�on 
�n rural Nepal r�ght through the most d�ff�cult days of the c�v�l war, then they must be 
seen as a part of affa�rs of nat�on-bu�ld�ng from below. The government needs to 
promote the susta�nab�l�ty of CBOs and prov�de them w�th more r�ghts, resources, 
and recogn�se them as an �mportant part of local governance mechan�sms and the 
local development pol�cy process. Currently, there �s a  d�sproport�onate debate 
tak�ng place about the central and federal level of governance structures �n order 
to prepare the const�tut�on, yet they seems to have largely fa�led to account for 
these grassroots real�t�es. 

S�nce susta�nab�l�ty �s st�ll a new �dea, further study �s requ�red to understand the 
s�tuat�on, part�cularly as many prev�ously formed CBOs have now reached a mature 
age. Furthermore, the present data and rev�ew presented does not d�scuss CBOs 
�n terms of gender, ethn�c�ty, reg�ons and other �mportant soc�al factors.  Add�t�onal 
research �n to the effects and �mpacts of soc�al factors are needed. The forms that 
CBOs take �n Nepal are almost as heterogeneous as the country �tself. 
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12 Gender, Energy and Poverty 
in Nepal: Perspectives from 
Human Development

Ishara Mahat

Abstract
Access to rural energy �n general, and b�omass �n part�cular, has s�gn�f�cant 
�mpact on people’s well-be�ng. Th�s �s espec�ally true for the l�fe qual�t�es of rural 
women �n Nepal, as they are d�rectly �nvolved �n product�on and management of 
household energy. Energy poverty �nvolves depr�vat�ons on mult�ple fronts such 
as econom�c, soc�al, cultural and ecolog�cal. Low access to energy serv�ces �s one 
aspect of poverty, as energy cho�ces of poor households are �nfluenced by poverty. 
Energy poverty has mult�d�mens�onal �mpl�cat�ons on human development, and 
part�cularly on women from rural areas. For �nstance, �ncreased use of b�omass 
l�m�ts the econom�c product�v�ty and reproduct�on capac�t�es of women, wh�ch, 
�n turn, restr�cts the�r capab�l�t�es to access many soc�o-econom�c opportun�t�es. 
The challenges are to �dent�fy alternat�ve opt�ons that help to address both energy 
poverty as well as human poverty �n order to �ncrease the human capab�l�t�es 
(espec�ally of women) and the�r freedom, �mprov�ng the overall well-be�ng of rural 
households. It �s �mportant to th�nk about the type of fuel technolog�es and the�r 
del�very mechan�sms that can poss�bly help to make a large-scale trans�t�on away 
from trad�t�onal b�omass cook�ng to �mprove the well-be�ng of women and the�r 
fam�l�es �n rural Nepal.

Key words: gender, energy, poverty, capab�l�t�es and freedom, Nepal

1. Introduction
Gender, energy, and poverty are �nextr�cably l�nked and are assoc�ated w�th 
agr�cultural product�v�ty, employment opportun�ty, env�ronmental susta�nab�l�ty, 
and peoples’ health cond�t�ons. Energy �s essent�al to del�ver adequate and qual�ty 
l�v�ng cond�t�ons, food, water, health care, educat�on and employment opportun�t�es 
(Najam & Cleveland, 2003). For �nstance, ava�lab�l�ty and access�b�l�ty of energy 
�nfluence the process of food grow�ng, cook�ng, l�ght�ng, heat�ng and cool�ng. It 
espec�ally �nfluences poor people’s l�ves as they spend much of the�r t�me and part 
of the�r econom�c resources �n obta�n�ng energy sources for bas�c needs (Akong, 
2005). Yet, more than two b�ll�on people �n the world are unable to access clean 
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and safe fuel and energy for the�r l�vel�hoods; they rely on trad�t�onal b�omass 
burn�ng such as wood, crop res�due and cow dung (Akong, 2005). 

In Nepal, 86% of energy comes from b�omass (CRT, 1999), the use of wh�ch 
often adversely affects the health and well-be�ng of the people, espec�ally g�rls 
and women. Fuel-wood has been the pr�mary energy source �n Nepal, and the 
ma�n respons�b�l�ty of collect�ng fuel wood falls predom�nantly on women. Ev�dence 
shows that women �n rural Nepal spend a cons�derable amount of t�me (from two 
to up to twenty hours a week), often mov�ng over d�ff�cult terra�n, to collect fuel 
wood (S�nha 2001; Mahat, 2004). Many young g�rls are kept out of school to ass�st 
�n f�rewood collect�on (Clancy, 2000). In many cases, women �n rural areas of 
Nepal suffer from back pa�n, and face the r�sk of m�scarr�age and uter�ne prolapse, 
wh�ch are attr�buted to carry�ng heavy loads of f�rewood (Earth & Staph�t, 2002; 
Ha�le, 1991; UNDP, 1997). Moreover, dur�ng f�rewood collect�on, some women 
also face threats of sexual harassment and rape, wh�ch �s an �ssue that often goes 
unreported (Cecelsk�, 2000; UNDP, 1997). 

As the houses �n rural Nepal are poorly vent�lated and f�rewood �s be�ng used as 
the ma�n energy source for cook�ng and heat�ng, the result�ng �ndoor a�r pollut�on 
has created acute resp�ratory �nfect�on (ARI) for many, wh�ch �s a ser�ous health 
problem. A study �n Nepal showed that the h�ghest percentage of �nfant mortal�ty 
due to acute resp�ratory �nfect�on (ARI) �s assoc�ated w�th �ndoor a�r pollut�on 
(Pandey, 2003). Th�s s�tuat�on has �nd�cated how energy and gender dynam�cs are 
closely assoc�ated w�th rural poverty �n general, and human poverty �n part�cular, 
affect�ng the well-be�ng of people �n rural Nepalese households (Raman�, 2004). 

2. Capabilities approach of poverty
Poverty allev�at�on has been the ma�n pr�or�ty of M�llenn�um Development Goal 
(MDG) �n develop�ng countr�es, �nclud�ng Nepal. However, �t �s �ron�c that the 
poverty reduct�on framework has often fa�led to �ncorporate the human d�mens�ons 
of poverty desp�te the efforts that are �n place to address human development 
(UNDP, 2006). Nobel laureate Amatya Sen (1999) argues that poverty �s more than 
hav�ng low �ncome and �s closely connected w�th depr�vat�on of bas�c capab�l�t�es, 
wh�ch d�m�n�shes the overall wellbe�ng of people, espec�ally women. Sen cla�ms 
that �ssues of soc�al just�ce have created both �ncome and gender �nequal�t�es, 
wh�ch d�rectly affect people’s systems of l�vel�hood elsewhere (Nussbaum, 2003; 
Robey�n, 2003). D�sagree�ng w�th econom�c growth as an �nd�cator of l�fe qual�ty, 
Sen commends that growth alone does not reflect the depr�vat�ons of �nd�v�duals 
wh�ch restr�ct the�r capab�l�t�es (Nussbaum, 2003).  For �nstance, men and women 
do not enjoy equal benef�ts from development serv�ces such as educat�on, wh�ch 
leads to the depr�vat�on of the�r bas�c capab�l�t�es.

In th�s v�ew �t can be argued that women cannot contr�bute to fulf�l the household’s 
needs  requ�red to uptake and ma�nta�n (or �mprove) fam�ly wellbe�ng unless 
they are free to engage �n soc�al and econom�c act�v�t�es both �ns�de and outs�de 
household env�ronment (Sen, 1999). Hence, freedom of cho�ce promotes gender 
equal�ty and gender equal�ty promotes household well-be�ng. Household well-
be�ng bolsters econom�c product�v�ty, lead�ng to better l�vel�hood of the fam�ly.
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3. Relationship between energy poverty and human 
freedom

Energy �s cons�dered one of the means for poverty allev�at�on as �t �s an essent�al 
�nput for susta�n�ng people’s l�vel�hoods (Clancy et al., 2000). Energy poverty 
reflects the low access to better energy serv�ces. However, the depr�vat�ons caused 
by energy poverty on human development are much more s�gn�f�cant than the 
access to energy alone (Raman�, 2004; Mod� et al., 2006).  For �nstance, energy 
has equ�ty d�mens�ons as the r�cher households can afford h�gher qual�ty fuel than 
the poorer households (Clancy et al., 2000; Cecelsk�, 2004). In Nepal, women 
from the poorer households suffer w�th an �ncreased health burden as a result of 
spend�ng more t�me collect�ng f�rewood. Such tasks restr�ct  women’s capab�l�t�es 
to ut�l�se other econom�c and soc�al �n�t�at�ves and thereby adversely �mpact the�r 
well-be�ng.

Women’s t�me and labour are valuable for ach�ev�ng the wellbe�ng of the ent�re 
fam�ly. Although a women’s role �n the product�on of energy and �n the product�on 
of household �ncome through small-scale household level enterpr�ses are 
�mportant, these enterpr�ses are often undervalued �n the soc�al dec�s�on mak�ng 
system (Bhattachan, 2001; Cecelsk�, 1995; Skutsch, 1995). For �nstance, even 
though women are the ma�n producers and managers of b�omass energy �n rural 
areas, they often are excluded from the dec�s�on-mak�ng processes for energy 
�ntervent�ons such as the locat�ng b�ogas plants (Cecelsk�, 2000b; Skutsch, 1996; 
Mark, 1995).  

4. Conceptual model
F�gure 1 presents the conceptual framework of th�s study and shows how the 
use of b�omass energy causes mult�ple depr�vat�ons of the rural households 
affect�ng the�r wellbe�ng and agency freedom, thereby �ts last�ng �mpact on human 
development. 
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F�gure 1: Conceptual model: Gender, energy and human development.

4.1 Social deprivation
As stated earl�er, b�omass �s one of the major sources of cook�ng energy �n 
rural areas, wh�ch �s ma�nly managed by women. As the poorest households �n 
rural areas have very l�ttle access to alternat�ve fuels, they are compelled to use 
b�omass as a major source of fuel caus�ng numerous health problems as stated 
prev�ously. 

Burn�ng trad�t�onal b�omass over open f�res or �n �neff�c�ent stoves creates 
hazardous �ndoor a�r pollut�on wh�ch contr�butes to severe �ll-health, and at t�mes 
death, to those who are exposed to �t (WHO, 2005; Barnes, 2005). The World 
Health Organ�zat�on (WHO) est�mates that 1.6 m�ll�on deaths (2005 est�mates) 
are assoc�ated w�th domest�c chores, espec�ally of women and ch�ldren who are 
exposed to �ndoor a�r pollut�on wh�le cook�ng and heat�ng. 

In add�t�on, school aged g�rls often m�ss the�r school classes or are w�thdrawn 
from school to work at home; they are recru�ted to help the�r mothers �n energy 
related act�v�t�es, espec�ally collect�ng and carry�ng f�rewood. These problems are 
cons�dered a soc�al depr�vat�on, restr�ct�ng women’s cho�ces,  the�r product�v�ty 
and health.
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4.2 Economic deprivation
Absence of suff�c�ent and qual�ty energy h�nders the growth and eff�c�ency (UNDP, 
2004) of econom�c product�on. It restr�cts the econom�c and soc�al opportun�t�es for 
rural households and fa�ls to allow for new ventures and energy based enterpr�ses 
(REN21, 2005). 

For �nstance, when women use the major�ty of the�r t�me to fulf�l the needs of 
acqu�r�ng b�omass, �t reduces the opportun�t�es for them to be �nvolved �n econom�c 
act�v�t�es (Skutsch, 1996; Cecelsk�, 2004; Mahat, 2004). Th�s s�tuat�on reduces the 
poss�b�l�t�es for household and commun�ty-level small-scale enterpr�ses to grow 
and flour�sh.

4.3 Ecological deprivation
Us�ng b�omass for energy causes deplet�on of forest resources, wh�ch has a 
negat�ve �mpact on �ts �nhab�tants as �t contr�butes to the ext�nct�on of natural spec�es 
(Najam & Cleveland, 2003) and contr�butes to global warm�ng. S�nce forests are 
hab�tats for a large number of spec�es, the�r degradat�on d�rectly affects the loss of 
b�od�vers�ty and d�sturbs the natural ecosystem. Rural �nhab�tants �n poor countr�es 
suffer the most due to env�ronmental degradat�on, as the�r l�vel�hoods depend 
ecolog�cal goods and serv�ces ava�lable from forests (e.g. generat�on of water, 
wood and non-wood forest products, fuel, recycl�ng of nutr�ents, replen�shment of 
so�l fert�l�ty, prevent�on of eros�on, carbon sequestrat�on and storage, recreat�on, 
etc.) (Koz�ell & McNe�l, 2002). If we analyse th�s complex�ty through a gender lens, 
women are more vulnerable to env�ronmental hazards due to the�r closer exposure 
to r�sks and aforement�oned reasons (Cecelsk�, 2004; Pearce, 2005). 

4.4 Cultural deprivation
Culture refers to the collect�ve �dent�ty of a group of people who follow a way of l�fe, 
as def�ned by the�r cho�ces. Depend�ng on the nature of the soc�ety, culture also 
fac�l�tates freedom of cho�ce. Thus, cultural freedom protects not only the group 
but also the r�ghts of every �nd�v�dual w�th�n �t (Mat�lla and Sep�lla, 2000). Th�s 
concept can be l�nked w�th women �n rural Nepal, who are dependent on forest 
systems as a surv�val strategy.

G�ven the ex�st�ng patr�archal system �n Nepal, and look�ng through a cultural lens, 
women and ch�ldren, desp�te the energy related burden they have been bear�ng 
(Acharya, 1989; Bhattacharya, 2000), are allowed l�ttle �nput �n dec�s�on-mak�ng 
regard�ng energy resources and related �ntervent�ons. It restr�cts women’s ab�l�ty to 
funct�on well towards the�r l�vel�hood and well-be�ng (Rajav�, 1999; Rajav�, 1998). 

5.  Strategic model
F�gure 2 shows a strateg�c model that helps to operat�onal�se the concept of 
gender, energy and human development.  It �llustrates how better energy serv�ces 
(wh�ch are affordable, access�ble and rel�able) can help to allev�ate the depr�vat�ons 
and thereby promote the wellbe�ng and agency of women for overall human 
development. 
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F�gure 2: Strateg�c model: Gender, energy and human development

UNDP �n �ts M�llenn�um Development Goal (MDG) has emphas�sed the need for 
better energy serv�ces for �mprov�ng the qual�ty of l�fe �n rural sett�ngs. However, 
the challenge �s to �dent�fy appropr�ate energy serv�ces �nclud�ng the use of 
modern fuels to replace trad�t�onal b�omass energy sources wh�ch cause mult�ple 
depr�vat�ons that affect the overall well-be�ng of rural households.

Us�ng better energy alternat�ves such as �mproved b�omass technology or b�ogas 
can help reduce acute resp�ratory a�lments among young ch�ldren and women 
wh�ch are caused by domest�c a�r pollut�on; other health problems assoc�ated w�th 
the use of trad�t�onal energy may also be �mpacted.

Hav�ng access to better energy opt�ons, people �n rural sett�ngs, espec�ally women, 
are free (hav�ng more t�me and labour) to be �nvolved �n other econom�cally 
product�ve act�v�t�es such as energy based small enterpr�ses; th�s �ncreases the 
potent�al they have to �mprove the well-be�ng of the�r fam�l�es. Also, women and 
g�rls can pursue the�r r�ght to self enhancement through educat�on and employment 
opportun�t�es. Th�s ult�mately helps the ent�re fam�ly.

As women become educated and employed, they are more capable of part�c�pat�ng 
�n dec�s�on-mak�ng processes w�th�n the household as well as at the commun�ty 
level. W�th the �ncrease �n capab�l�t�es through the freedom they enjoy, the�r overall 
human development (health, educat�on, �ncome status) w�ll be �mproved as the�r 
fam�ly and personal agency �s enhanced.

Also, when poor households have to rely less on f�rewood from the forest, not only 
for the�r own use, but also for the purpose of sell�ng to make �ncome for the�r l�v�ng, 
there w�ll be less  pressure on  forest resources. Th�s w�ll promote an ecolog�cal 
balance wh�ch better allows for susta�ned resources wh�ch are heav�ly rel�ed upon 
by many rural households for the�r well-be�ng.
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6. Reflection on the case study
6.1 Research design
Th�s research bu�lds on data that was collected by the author �n 2008 and �s based 
on a log�cal theoret�cal framework that was bu�lt by r�gorously synthes�s�ng ev�dence.
The purpose of collect�ng new data was to obta�n add�t�onal �nformat�on �n order to 
contr�bute to new knowledge on soc�al and cultural depr�vat�ons related to b�omass 
energy resources, b�omass energy pol�c�es (nat�onal and reg�onal levels) and to 
come up w�th appropr�ate pol�cy strateg�es for better b�omass energy opt�ons. 

The f�eldwork was undertaken �n Kavre d�str�ct of Nepal for nearly two months from 
July through September �n 2008. Two V�llage Development Comm�ttees (VDCs), 
namely Mangaltar (27.35 km from the d�str�ct headquarter) and Katunjebesh� 
(22.53 km from the d�str�ct headquarter) were selected for f�eld work. Part�c�pants 
were selected �n order to accommodate the research needs as the key �nformants 
�nterv�ewed prov�ded major contr�but�ons. At the v�llage level, the part�c�pants were 
�dent�f�ed by d�scuss�ons w�th some key �nformants such as local health workers, 
v�llage heads and other v�llage author�t�es; these �nd�v�duals prov�ded some general 
�nformat�on on the soc�o-econom�c backgrounds of potent�al part�c�pants. Based on 
the�r �nformat�on and through the personal observat�ons made dur�ng f�eld v�s�ts, 
the part�c�pants (mostly women) were selected for �nterv�ews.  Wh�le select�ng the 
part�c�pants, gender, ethn�c�ty, and class were taken �nto account. 

At the reg�onal and nat�onal levels, the part�c�pants were representat�ves of d�fferent 
�nst�tut�ons and worked �n energy related f�elds wh�ch �ncluded �mplement�ng 
agenc�es, donors, and government author�t�es at the top. Sem�-structured �nterv�ews 
were conducted w�th pol�cy makers at reg�onal (d�str�ct) and nat�onal levels and 
data tr�angulat�ons were done to avo�d poss�ble b�ases. 

One of the major l�m�tat�ons of th�s f�eld research �ncluded the l�m�ted t�me ava�lab�l�ty 
of part�c�pants when respond�ng to the quest�ons, part�cularly because selected 
local women were always occup�ed w�th several household act�v�t�es. In add�t�on, 
�t was a labour�ous per�od of the agr�cultural season and locat�ng part�c�pants for 
research was a d�ff�cult task.

6.2 Analysis of findings
S�nce th�s research has h�ghl�ghted human d�mens�ons of energy depr�vat�ons, 
the follow�ng �mportant �ssues related to b�omass energy were analysed (sect�ons 
6.2.1 through 6.2.3).

6.2.1 Availability of biomass
F�rewood was found to be the major source of household energy, followed by 
agr�cultural res�due and an�mal waste. There were no other opt�ons for household 
cook�ng due to the lack of other energy alternat�ves. F�rewood was the ma�n source 
of energy for the households. Thus, there was an excess�ve rel�ance on trad�t�onal 
sources of energy (Table 1). 

Although �t was observed dur�ng a f�eld v�s�t that the major�ty of the households 
�n all commun�t�es v�s�ted used f�rewood for cook�ng, only a few households had 
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�nstalled the b�ogas system.  These households ut�l�s�ng b�ogas could not fully rely 
on �t to meet all of the�r energy needs and st�ll requ�red the use of f�rewood for r�tual 
cook�ng and l�vestock feed�ng.

Table 1: Types of b�omass used by rural households g�ven as percentage of 
respondents 

Types of Fuel Wood Used Percentage Quantity of Fuel Used 
Fuel wood 91 %
Agr�cultural res�due 7 %
An�mal waste 2 %
Total b�omass used 100 %

Many households used agr�cultural res�due such as corn and paddy st�cks for 
prepar�ng l�vestock feed�ng. Espec�ally among the Brahm�n commun�ty, women 
also used agr�cultural res�due and an�mal dung for cook�ng the�r da�ly meals due 
to the lack of f�rewood; they had l�ttle t�me for collect�ng f�rewood �n the absence of 
shar�ng workloads w�th�n the home. 

Dur�ng the f�eld v�s�t �t was noted that local women had to travel up to 4 hours to 
collect a bunch of f�rewood from nearby forest areas (pr�vate forest). In total, they 
often would spend about 6 hours per day on th�s task. Collect�ng f�rewood from 
pr�vate forests was not an easy task as the general publ�c lacked access to these 
resources. Somet�mes women had to run, at t�mes even break�ng the�r legs, due 
to the fear of be�ng caught and pay�ng penalt�es. The major�ty of women collected 
fodder grasses around the�r own f�elds for l�vestock feed�ng; fodder was also used 
for cook�ng when they d�d not have t�me to go to the forest (F�gure 3).

There was also a commun�ty forest �n the local area; however, as the forest was 
protected, local people were only perm�tted to collect fallen branches and res�due 
from the trees. They also purchased f�rewood once a year when the commun�ty 
forests were opened for clean�ng. Every v�llager had access to the publ�c forest 
(nat�onal); however, there was not enough f�rewood to meet the total energy 
demands of the local people. 

(Source:  Personal observat�on, 2008)
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F�gure 3: Access to f�re wood by rural households (percentage of respondents)

(Source: Personal observat�on, 2008)

6.2.2 Work load
Dur�ng f�eld observat�ons, �t was not�ced that the workload of women rema�ned 
heavy, even w�th the ava�lab�l�ty of �nfrastructure such as road networks and 
electr�c�ty. The targeted v�llages �n the research study were located �n the m�ddle 
h�ll areas of Nepal, and the geography and cl�mate placed a huge work burden 
on women who needed to collect f�rewood to meet both cook�ng and heat�ng 
needs. S�nce houses are made of mud and stone, l�v�ng cond�t�ons were at t�mes 
uncomfortably cold w�thout the heat�ng prov�ded by burn�ng f�rewood. Thus, �n 
order to meet the mult�ple needs of the households, collect�ng and cook�ng w�th 
f�rewood �nvolved a heavy work burden, espec�ally for women. 

Table 2 shows a representat�on of the gender roles �n household energy 
management �n two v�llages of Kavre.
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Who cuts down 
trees?

Who collects fire 
wood?

Who stores it? 

Women 35 65 71
Men 44 5 3
Both 21 30 26
Total 100 100 100

Table 2: Gender roles �n household energy management (percentage of 
respondents)

(Source: Personal observat�on, 2008)

Although some men �n the Tamang commun�ty shared the task of acqu�r�ng f�re 
wood, �t was women who took on the major respons�b�l�ty of collect�ng and manag�ng 
f�rewood for cook�ng (Table 2). Men, espec�ally from Brahm�n commun�ty, were 
�nvolved �n cutt�ng trees as women were cons�dered not to be strong enough to 
complete the job.

Table 3 below presents the problems related to women’s workload �n collect�ng 
and cook�ng w�th f�rewood at household level. 

Problems in Collecting 
Firewood

% of Cases Problems in Cook-
ing with Firewood

% of Cases

Long d�stance to walk 86.2 More smoke 98.6
No t�me to go to forest 34.5 D�rty utens�ls 82.5
Lack of f�rewood
(long t�me to collect)

48.3 D�rty house 
Hard to blow

57.3
28.0

R�sky (fall�ng down from 
trees, pay�ng penalt�es)

34.5
Eye �rr�tat�on 26.6

Costly to buy 15.5 Long t�me to cook    4.2
Other 13.8 H�gh heat dur�ng

summer 
2.8

Table 3: Problems �n collect�ng and cook�ng w�th f�rewood (percentages of cases)

(Source: Personal observat�on, 2008)

Psycholog�cally, women were more worr�ed about the�r da�ly work load related to 
the management of household energy systems. As stated earl�er, women had to 
spend several hours a day to collect a bundle of f�rewood. Add�t�onally, women 
were overwhelm�ngly concerned about the smoke caused by burn�ng b�omass, 
real�s�ng the negat�ve health �mpl�cat�ons of th�s act�v�ty (Table 3).

The extra work needed to clean utens�ls, surfaces and houses caused by the 
smoke and assoc�ated part�culates were one of the major problems for women 
�n rural v�llages of Kavre. It took a cons�derable t�me for them when clean�ng the 
houses, d�shes and l�nens because they become d�rty frequently wh�le cook�ng 
w�th f�rewood and other b�omass resources.
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W�th the ava�lab�l�ty and access�b�l�ty of d�esel m�lls and m�cro hydro m�lls �n the 
v�llages, women’s work-loads were reduced to some extent as they d�d not have 
to use the�r labour (human energy) to process agr�cultural products. As expla�ned 
above, women were always occup�ed w�th household chores; they had very 
l�ttle t�me for other econom�c and soc�al act�v�t�es that could enable them to be 
empowered soc�ally and econom�cally. 

6.2.3 Health related problems
It was observed that the major�ty of the women �n the v�llages had eye and lung 
d�seases, wh�ch were d�rectly related to b�omass cook�ng fuels (Table 4).  As the 
houses were bu�lt �n trad�t�onal ways hav�ng no proper vent�lat�on, exhaust of the 
smoke was almost �mposs�ble. Thus smoke would spread �ns�de the house caus�ng 
d�fferent k�nds of health and hyg�ene related problems. A woman �n an �nterv�ew 
expressed that, “we are used to the smoke even though we feel eye �rr�tat�on and 
headaches so often, as we have no other opt�ons.” The f�nd�ngs of th�s study also 
found s�m�lar results as other researchers, show�ng that domest�c a�r pollut�on was 
found to be one of the major reasons for maternal and �nfant mortal�ty �n rural Nepal 
(Pandey, 1989). There were few households that used �mproved stoves �nstalled 
w�th a ch�mney for smoke removal. However, the local women were not made 
aware of the techn�cal problems related to ch�mney use and ma�ntenance so  many 
of them went back to us�ng  trad�t�onal stoves that they were more fam�l�ar w�th.

Health Problems Men Women
Eye problems 35 73.0
Lung d�sease 21 41.0
Asthma - 13.5
Uterus Prolapsed - 49.5

Table 4: Selected health problems �n two v�llages (Percentage of Cases)

(Source: Personal observat�on, 2008)

There were a few women who ment�oned the�r prolapsed uterus as a health cond�t�on 
a result of carry�ng heavy loads of f�rewood. However, th�s problem was reported to 
be comb�ned w�th other household chores wh�ch added to the�r overall workload. 
Espec�ally �n rural areas, women  go to the f�elds wh�le pregnant and return to the 
f�elds or forests w�th�n a month post-partum, and thus problems of uterus prolapse 
was observed due to the heavy work load dur�ng  and after ch�ldb�rth. Th�s problem 
was not often �dent�f�ed by the women themselves as they were unaware of the 
causes of the�r problem. In many cases, women rema�ned qu�et w�thout express�ng 
th�s problem on the�r own as �t was a sens�t�ve top�c. However, �t was �nd�rectly 
not�ced that the major�ty of women �n the past had suffered from th�s problem. 
Such s�tuat�ons were explored through �nd�rect conversat�on. A woman expressed 
that, “we never knew that a prolapsed uterus was caused by heavy workloads, and 
we always feel shy to talk about th�s problem.”
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7. Wellbeing and agency freedom
Wellbe�ng and agency freedom are  related w�th the l�fe qual�t�es of people. Agency 
freedom �s def�ned as the freedom to act and accompl�sh a common good for 
all. It �s related w�th the collect�ve effort people make to ach�eve a common well-
be�ng. Rural women hardly enjoy agency freedom �n the�r attempts to enhance 
the�r wellbe�ng as they are already stocked w�th wellbe�ng freedom.

For �nstance, people must be free to ach�eve and obta�n bas�c educat�on, bas�c 
hous�ng, bas�c health and qual�ty foods. In rural areas of Nepal, people, espec�ally 
women, are depr�ved of such wellbe�ng. The female ch�ldren are allowed to go 
to school only �f they f�n�sh housework; they often drop out from school �f they 
have to travel relat�vely long d�stances from the v�llages to reach school.   It was 
reported that only a few g�rls from wealth�er households had gone to the adjacent 
v�llages to cont�nue the�r h�gher secondary educat�on, and the complet�on of 
college educat�on by rural women was very rare. These �ssues are also related to 
the household energy system as women often get overloaded w�th energy related 
work. Women often refuse to re-cook even �f there �s not enough food left for 
them; they often rema�n hungry the ent�re day wh�le expend�ng the same energy 
needed for household chores. Th�s has caused numerous health problems such as 
ulcers and gastr�c problems. One female respondent ment�oned that, “our elders 
espec�ally our father-�n-law and brother-�n laws eat f�rst and we women eat later all 
the leftovers. We do not care �f we have enough or not.” Women expressed that 
they have very l�ttle t�me and opportun�ty for educat�on and health care and are 
often �ncapable of part�c�pat�ng �n other econom�c and soc�al act�v�t�es. 

Women have l�ttle power to dec�de on �ssues related to the�r own l�ves or �f they 
want to part�c�pate �n the act�v�t�es outs�de the home. It was observed �n the 
v�llages that women rarely part�c�pated �n the v�llage level meet�ngs organ�sed for 
d�fferent act�v�t�es such as rural energy programs,  road bu�ld�ng programs and 
other programs. Although women were the act�ve contr�butors �n construct�ng 
m�cro-hydro canals as well as ra�s�ng and mob�l�s�ng funds through sav�ngs, the�r 
part�c�pat�on �n commun�ty and v�llage level dec�s�on-mak�ng was nom�nal. Mostly 
men were the dec�s�on-makers at the v�llage level. A woman ment�oned that “we do 
not have t�me to part�c�pate �n such meet�ngs and we also have l�ttle understand�ng 
of the subjects matter.”  On the other hand, some other women ment�oned that 
“we are not encouraged by the fam�ly members to part�c�pate �n such meet�ngs.” 
There was a m�x of �deas and thoughts about the�r role �n the part�c�pat�on �n 
these act�v�t�es. However, �t was observed that at the v�llage level, women act�vely 
part�c�pated �n commun�ty forestry programs and helped to manage and preserve 
the forest. They part�c�pated �n v�llage level meet�ngs and shared the�r �deas w�th 
male members �nvolved �n the forest comm�ttees. However, women have l�ttle t�me 
and few opportun�t�es to part�c�pate �n other econom�c and soc�al act�v�t�es that 
could enable them to be empowered econom�cally as well as soc�ally. In some 
cases, women were �nvolved �n cash crops and l�vestock product�on at a personal 
level and were able to generate some �ncome for themselves. However, they st�ll 
used the �ncome for the welfare of the�r fam�ly, although such �ncomes helped the�r 
econom�c empowerment and ra�sed the�r self-esteem for the wellbe�ng of the whole 
fam�ly.  In one �nterv�ew, a woman reported the c�rcumstances of women, stat�ng 
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that “our l�fe �s around the forest and the house, no matter whatever technolog�es 
are there. We cannot be free from f�rewood and fodder, and free from our house. 
Our work �s wa�t�ng for us, who w�ll let us go for enjoy�ng meet�ngs and tra�n�ngs.”

8. Equity versus efficiency
Us�ng b�omass for cook�ng has many �mpl�cat�ons for equ�ty. For �nstance, only 
a few wealthy households use qual�ty fuels such as modern combusted b�omass 
(b�ogas) for cook�ng, wh�le the poorer household rely on low qual�ty b�omass fuel 
such as agr�cultural res�due and an�mal dung. A woman �n an �nterv�ew reported 
that, “there are few b�ogas plants �n th�s v�llage for many years but �t �s no use for 
us as we cannot afford �t.” 

Wh�le alternat�ve technolog�es can have potent�al for reduc�ng the drudgery, and 
�ncreas�ng the �ncome of a household, they have not been able to reach a larger 
sect�on of soc�ety. For �nstance, only 5% of the households have access to solar 
l�ght�ng technolog�es. S�m�larly, �n each v�llage only a few households were able to 
�nstall b�ogas systems, wh�le the major�ty are unable to afford th�s technology, even 
w�th subs�d�es. Many households lack the feas�b�l�ty of �nstall�ng b�ogas plants �n 
the absence of adequate cattle and labour supply.  Th�s s�tuat�on has created even 
more �nequal�t�es �n the v�llages where there are large soc�o-econom�c gaps ex�st�ng 
even w�th�n relat�vely small commun�t�es. Unt�l the technolog�es are des�gned for 
low �ncome fam�l�es and subs�d�es are appropr�ately channelled, such technolog�es 
w�ll rema�n out of reach for the major�ty of the poor.  A woman �n an �nterv�ew 
ment�oned that, “we cook w�th b�ogas, but �f �t goes wrong,  somet�mes we do not 
know how to f�x �t. And there are no men around the house, so we better use the 
f�rewood.” The Improved Cook�ng Stoves (ICS) program and the B�ogas program, 
w�thout a package (e.g. mon�tor�ng the soc�o-econom�c �mpact, effect�veness of 
stoves, and ensur�ng the proper use of a ch�mney, etc.), such programs have been 
less effect�ve and adoptable by many rural women, espec�ally �n the h�lly areas of 
Nepal.

In add�t�on, alternat�ve energy technolog�es (AETs) l�ke solar power and m�cro-hydro 
power have only been used for bas�c l�ght�ng; no other technolog�es have been 
explored that could work to ut�l�se local resources, �nclud�ng women’s knowledge 
and the numerous sk�lls of local producers. AETs have a large potent�al to �n�t�ate 
home based enterpr�ses such as da�ry product�on and hand�crafts �n wh�ch women 
can ga�n access, empower�ng them both soc�ally as well as econom�cally. 

9. Conclusion
In the absence of clean energy resources �n the rural areas of Nepal, the rural 
households are heav�ly rely�ng on the b�omass energy as a sole source of cook�ng 
fuel. The heavy rel�ance on b�omass energy �s not only a problem for women, 
l�m�t�ng the�r econom�c product�v�ty and reproduct�on capac�t�es, but �t also l�m�ts 
the opportun�t�es for soc�o-econom�c advancement of rural households.  Th�s has 
a s�gn�f�cant �mpact on rural poverty, �mpact�ng the qual�ty of l�fe for rural women 
as they are the d�rect v�ct�ms of energy problems �n rural areas. 
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It �s unl�kely that the poorer households �n rural areas of Nepal w�ll be able to sh�ft to 
better fuels �n the near future due to the�r �nab�l�ty to afford better energy pr�ce. Even 
though there has been an �ncreased effort to br�ng the modern energy serv�ces to 
the poor, the emphas�s �s on electr�c�ty and not on cook�ng fuels. Women’s drudgery 
related to household energy management rema�ns unaddressed, unt�l there �s an 
�ntervent�on focuss�ng espec�ally on women’s workload, and �n deal�ng w�th �ndoor 
a�r pollut�on. Energy plann�ng w�thout �ts �ntegrat�on w�th soc�al �nd�cators such as 
women’s empowerment and poverty reduct�on has had l�ttle �mpact on the overall 
development of the fam�ly and commun�ty. There have been efforts to address 
household energy �ssues by focuss�ng on energy pol�cy a�med at �ncreas�ng the 
coverage of b�ogas plants and �ntegrat�ng m�cro-hydro systems for household 
energy �n the long-term. G�ven the poor soc�o-econom�c cond�t�ons of the rural 
households, even the subs�d�sed plants are unreachable to the poorest sect�on of 
soc�ety. 

In order to address the cook�ng related problems, there �s a cr�t�cal need for 
�ntervent�ons wh�ch reduce the h�gh level of �ndoor a�r pollut�on; for example, the 
use of Improved Cook�ng Stoves (ICS) could address th�s problem. However, 
development and bu�ld�ng of ICS �s not the end for solv�ng targeted problems; there 
�s also a need to for the �ntegrat�on of tra�n�ng �nd�v�duals on the construct�on of ICS 
and ch�mney related problems for the end users. In add�t�on, there �s a need for 
susta�nable harvest�ng of f�rewood from forest land �n order to ensure �ts cont�nuous 
supply to meet bas�c household energy needs. Also, �t �s �mportant to �ntroduce 
mult�purpose, qu�ck grow�ng tree spec�es �n farmland areas as a way to rap�dly 
reforest areas. It �s �mportant to th�nk about the type of fuel technolog�es and the�r 
del�very mechan�sms, wh�ch may poss�bly help to �nduce a large-scale trans�t�on 
away from trad�t�onal b�omass cook�ng for the major�ty of the poor. Manag�ng 
b�omass energy for cook�ng has a s�gn�f�cant �mpact on women’s workload and 
the�r health, wh�ch can h�nder the�r capab�l�t�es and opportun�t�es for part�c�pat�ng 
�n econom�c and other soc�al act�v�t�es. Th�s has restr�cted the�r freedom both for 
ach�ev�ng the�r own wellbe�ng as well as the�r fam�ly and commun�ty as a whole.  
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13 Operational Readiness: 
Links to Sherpas’ Peak 
Performance in Tourist 
Mountain-Guiding
Judy M. McDonald, Gov�nda P. Dahal, M�chael  
G. Tyshenko, Dav�d A. Sloan and Sharad K. Sharma

Abstract
Th�s scop�ng study �s focused on def�n�ng performance excellence and operat�onal 
read�ness for Sherpa mounta�n-gu�d�ng for �mproved tour�st safety �n Nepal. Based 
on appl�ed research w�th Olymp�c athletes, an �nternat�onally-tested, operat�onal-
read�ness assessment tool has been developed for evaluat�ng gold-medal  
performers’ �n any g�ven h�gh-r�sk occupat�on. W�th a prel�m�nary framework 
establ�shed, an add�t�onal object�ve was to conf�rm the capac�ty for a more 
comprehens�ve �nvest�gat�on �nto operat�onal read�ness. The r�sks and challenges 
of h�gh-alt�tude (HA) mounta�n-gu�d�ng exped�t�ons over 7,000 meters were 
categor�sed. Mental read�ness was �dent�f�ed as an �mportant �nfluence �n HA-
gu�d�ng �n th�s prel�m�nary evaluat�on. Of the three major read�ness factors rated by 
mounta�neer�ng experts—phys�cal, techn�cal, mental—mental read�ness was the 
one that showed the greatest perce�ved contr�but�on to successful performance. 
Vocabulary, examples and scenar�os were gathered to adapt the operat�onal-
read�ness ‘�nterv�ew gu�de’. Potent�al ‘watch �tems’ were detected wh�ch �ncluded 
unprepared tour�sts, env�ronmental pollut�on, a female-gu�d�ng trend and human-
resource �ssues related to tra�n�ng, morale and mentor�ng. Demograph�cs and 
schedul�ng of HA Nepal� cl�mbers were openly shared by �mportant mounta�neer�ng 
stakeholders to lend conf�dence for future log�st�cs. The �mportant components 
needed for conduct�ng a full-scale Operat�onal Read�ness Assessment of except�onal 
Nepal� HA mounta�n-exped�t�on gu�des were establ�shed for a future evaluat�on. 
Th�s research al�gns w�th the susta�nab�l�ty plans �n Nepal to advance tour�sm-
development through bu�ld�ng human-resource capac�ty, qual�ty and performance.
 
1. Introduction

1.1 Overview
Tragedy came aga�n to Mount Everest on Apr�l 18, 2014 as BBC reported an 
avalanche near Everest Base Camp that cla�med the l�ves of 16 Nepal� Sherpa 
gu�des and supporters. S�nce cl�mbers have been challeng�ng Everest, over 200 
have d�ed (Adventure Stats, 2015). The major�ty of deaths have been attr�buted to 
falls, �ce collapse, alt�tude s�ckness and avalanches. Desp�te the danger, the allure 
of summ�t�ng the H�malayas �s never w�thout r�sk. 
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Safety �s a major focus of the trekk�ng and cl�mb�ng �ndustry �n Nepal. The bus�ness 
�s dom�nated by gu�des ra�sed �n the mounta�n and h�ll reg�ons—most notably 
the Sherpa tr�be. These nat�ves res�de �n the H�malayan reg�on and are famous 
throughout the world for the�r mounta�neer�ng sk�lls. They spec�al�se �n demand�ng, 
h�gh-r�sk endeavours that deal w�th alt�tude, avalanches, extreme weather and 
human stam�na. Tens�ng Norgay was the legendary Sherpa who accompan�ed S�r 
Edmund H�llary on the f�rst successful Everest summ�t �n 1953. 

Other popular act�v�t�es that draw tour�sts to Nepal �nclude rock-cl�mb�ng, wh�te 
r�ver raft�ng, kayak�ng, canyon�ng and paragl�d�ng. However, �t �s mounta�neer�ng 
that has been the most attract�ve act�v�ty for �nternat�onal tour�sts (Government of 
Nepal, 2013).  Reach�ng an alt�tude of 8,848 meters, Mount Everest �s the world’s 
h�ghest peak and �s cons�dered the Mecca by cl�mbers.

Nepal has been off�c�ally open to �nternat�onal tour�sm s�nce 1951. Susta�n�ng th�s 
�ndustry has become �ts top pr�or�ty. However, desp�te s�x decades of promot�on, 
Nepal st�ll ranks low (112th pos�t�on over 140 countr�es) �n the World Econom�c 
Forum’s Travel and Tour�sm Compet�t�veness Index (Gand�p, 2013). The Un�ted 
Nat�ons (UN) categor�sed Nepal as a ‘least developed country’ exh�b�t�ng some of 
the lowest soc�oeconom�c and human development �nd�cators of poverty, econom�c 
vulnerab�l�ty and human resources weaknesses (UN-OHRLLS, 2015). Nepal must 
work smarter to be successful �n leverag�ng the global tour�sm market. Further 
efforts that aggress�vely brand �ts natural beauty, humble and fr�endly people, and 
famous Sherpa-cl�mbers would h�ghl�ght Nepal as a prem�er tour�st dest�nat�on.

The UN has emphas�sed tour�sm development �n low-�ncome countr�es as a means 
of reduc�ng poverty (UNDP, 2011). S�m�larly, government and major fund�ng 
organ�sat�ons have focused on promot�ng th�s �ndustry w�th the goal of creat�ng 
greater econom�c stab�l�ty. For example, Internat�onal Development Research 
Centre (IDRC) �s a Canad�an Crown corporat�on wh�ch has a goal of ass�st�ng 
develop�ng countr�es access resources and serv�ces to strengthen pol�c�es that 
address local problems (IDRC, 2015).

The Un�vers�ty of Ottawa has conducted extens�ve stud�es focus�ng on a new 
d�sc�pl�ne ent�tled ‘operat�onal read�ness’. It l�nks appl�ed research w�th Olymp�c 
athletes to h�gh-r�sk occupat�ons, l�ke pol�c�ng, a�r traff�c control and surgery 
(McDonald, 2006; 1993; Nav Canada, 1997; McDonald et al, 1995 respect�vely). 
These stud�es—focus�ng on h�gh-perform�ng profess�onals—have �dent�f�ed the 
�mportant balance of techn�cal, phys�cal and mental read�ness to performance 
excellence and res�l�ency. Spec�f�cally, mental read�ness sk�lls have been found to 
be a major contr�butor to peak performance.

H�gh-r�sk occupat�ons share common day-to-day �ssues that �nfluence safety, 
product�v�ty and morale. Could captur�ng the ‘operat�onal read�ness’ of world-renowned 
Sherpa mounta�n-gu�des translate �nto an �nvestment �n a safer and more sat�sfy�ng 
tour�st-exper�ence �n the grow�ng world-w�de act�v�ty of mounta�neer�ng �n Nepal? 
A Canad�an-Nepal� partnersh�p would be needed to foster th�s new research.  A 
result�ng prof�le of excellence �n mounta�n-gu�d�ng techn�ques would prov�de a un�que 
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contr�but�on to the shared �nterest for env�ronmentally-fr�endly, v�able, act�v�ty-based 
tour�sm �n Nepal, Canada and other mounta�nous reg�ons of the world.

1.2 Goals of the study
Th�s prel�m�nary study was focused on def�n�ng performance excellence and 
operat�onal read�ness for Sherpa mounta�n-gu�d�ng �n Nepal. 

The object�ves were to
a. become local�sed and accl�mat�sed �n Nepal and w�th the gu�d�ng commun�ty;
b. def�ne the expectat�on for performance excellence; and
c. assess the need for mental read�ness among Sherpa mounta�n-gu�des.

W�th an establ�shed framework �n place, the quest�on has ar�sen as to whether 
to pursue a more comprehens�ve �nvest�gat�on of the operat�onal read�ness of 
except�onal Nepal� mounta�n-gu�des. Th�s study w�ll hopefully produce an answer 
and result �n the support of the Nepal� mounta�neer�ng stakeholders. Thus, a f�nal 
object�ve was to

d. �dent�fy the pract�cal �mpl�cat�ons (‘the f�t’) and conf�rm the capac�ty for 
an Operat�onal Read�ness Assessment us�ng an adapted �nternat�onally-
tested, standard�sed tool appl�ed to Sherpa mounta�n-gu�d�ng �n Nepal.

1.3 Nepali mountaineering stakeholders
The M�n�stry of Culture, Tour�sm and C�v�l Av�at�on �n collaborat�on w�th �nfluent�al 
tour�sm bod�es �n Nepal—Nepal Tour�sm Board (NTB), Nepal Assoc�at�on of Tours 
and Travel Agents (NATTA), Trekk�ng Agenc�es’ Assoc�at�on of Nepal (TAAN), 
and Hotel Assoc�at�on of Nepal (HAN)—have adopted the government of Nepal 
Nat�onal Tour�sm Strateg�es.The v�s�on from 2014 to 2023 (Government of Nepal, 
2013) underscores that:

“Tourism is valued as the major contributor to a sustainable 
Nepal economy, having developed as a safe, exciting and 
unique destination through conservation and promotion, 
leading to equitable distribution of tourism benefits and greater 
harmony in society.”

These key stakeholders govern to make mounta�n-cl�mb�ng and trekk�ng tour�sm 
more lucrat�ve for Nepal (Government of Nepal, 2015). The role of these agenc�es 
�s to contr�bute to susta�nab�l�ty by: �mplement�ng �nternat�onal standards, promot�ng 
env�ronmentally-sens�t�ve mounta�n tour�sm, tra�n�ng Nepal� mounta�neer workers, 
protect�ng cultural her�tage, ma�nta�n�ng web-based commun�cat�ons, generat�ng 
employment opportun�t�es for locals, lobby�ng government, and rev�ew�ng pol�c�es 
related to mounta�neer�ng �n Nepal. They are also represented on the Un�on 
Internat�onale des Assoc�at�on d’Alp�n�sme (UIAA) who �n October, 2013 approved 
s�x new (cl�mbable) peaks over 26,000 feet/8,000 meters—for a new world total of 
14 peaks.

W�th th�s �mpress�ve breadth of governance, any proposed enhancements to 
mounta�n-gu�d�ng �n Nepal would need to �nclude these tour�sm leaders.
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1.2.3	 Potential	benefits
a. Lay groundwork to better understand the performance and operat�onal 

read�ness of Sherpa mounta�n gu�des.

b. Support object�ves of the Nepalese government and lead�ng nat�onal 
tour�sm and mounta�neer�ng organ�sat�ons to �mprove tour�sm human-
resource capac�ty. 

c. Establ�sh Nepal�-Canad�an partnersh�ps for further future collaborat�ons.

2. Background

2.1 Gaps in economic sustainability and tourism in Nepal
The UN has engaged �n �nnovat�ve new methods to �dent�fy post-2015 M�llenn�um 
Development Goals (MDG). These MDG targets a�m at reduc�ng poverty, 
generat�ng employment and creat�ng econom�c development (Sh�shk�n, 2014). 
However, ach�ev�ng the 2015-MDG deadl�ne has become a ser�ous challenge for 
Nepal. 

The Nepal� tour�sm sector �s fac�ng many qual�ty dest�nat�on challenges (Federat�on 
of Nepalese Chambers of Commerce and Industry, 2015) �nclud�ng: 

• accommodat�on and serv�ce qual�ty; 

• food safety and hyg�ene; 

• human resource shortage and product�v�ty; 

• �mm�grat�on procedures and entry-v�sa requ�rements; 

• poor �nfrastructure, purchas�ng power and pr�c�ng; 

• env�ronment overcrowd�ng and degradat�on; and 

• secur�ty constra�nts due to poor commun�cat�on channels.

The Nepalese tour�sm pol�cy 2065 ment�ons the prov�s�on for: tour�st-travel safety 
and cr�s�s management; expans�on of the tour�st pol�ce force; and �mproved search-
and-rescue teams (Federat�on of Nepalese Chambers of Commerce and Industry, 
2015). However, no spec�f�c tools are developed to mon�tor these �nd�cators of 
qual�ty tour�sm serv�ces. 

Current research recommends �ncorporat�ng an aggress�ve complement of 
domest�c pol�c�es and the promot�on of a des�rable country �mage of prov�d�ng 
qual�ty, �nnovat�ve and attract�ve tour�sm serv�ces to nat�onal and �nternat�onal 
v�s�tors (Dupeyras & MacCallum, 2013). The Nepalese M�n�stry plans to establ�sh 
and mon�tor �nd�cators of tour�sm success for: 
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• tour�sm performance and �mpacts; 

• tour�sm gross domest�c product and per-cap�ta earn�ng; 

• average length of stay from �nbound tour�sts; 

• export of tour�sm serv�ces; and 

• occupancy �n hotels and homestays. 

To susta�n the tour�sm market, Nepal must ma�nta�n �ts �nternat�onal compet�t�veness 
to �ncrease domest�c and global market shares to generate �ncome, jobs, gender 
equal�ty and wealth creat�on.  Proposed work �s focused on develop�ng tools for 
mon�tor�ng serv�ce qual�ty on the frontl�ne.  Ex�st�ng systems can only part�ally 
generate these measures.

2.2 Operational Readiness Assessment for high-risk occupations
Operat�onal Read�ness �s the ab�l�ty to effect�vely prepare to perform w�th excellence 
�n challeng�ng s�tuat�ons. Th�s requ�res an appropr�ate balance of techn�cal, 
phys�cal and mental read�ness spec�f�c to the act�v�ty. Often �t �s the level of mental 
read�ness that determ�nes success when placed �n h�gh-performance s�tuat�ons. 
An Operat�onal Read�ness Assessment tool (see Box 1) has been developed for 
evaluat�ng‘gold-medal performers’ �n h�gh-performance occupat�ons. 

F�gure 1: Three stages of an Operat�onal Read�ness Assessment (Source: McDonald, 2006)

Th�s �nternat�onally-tested standard could be adapted for measur�ng and assess�ng 
the operat�onal read�ness of except�onal Nepal� mounta�n-gu�des. A full-scale, 
�nvest�gat�ve process w�th a sample-group of ‘excellent’ mounta�n-gu�de would 
cons�st of three parts: 

• def�n�ng and class�fy�ng challeng�ng-s�tuat�ons �n mounta�n-gu�d�ng under 
seven categor�es used �n prev�ous h�gh-performance occupat�on research 
(McDonald, 2006);
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• determ�n�ng the relat�ve �mportance mental read�ness has played—
compared to phys�cal and techn�cal read�ness—when these mounta�n 
gu�des successfully performed w�th excellence;

• assess�ng the qual�ty and quant�ty of mental read�ness sk�lls among these 
‘excellent’ mounta�n-gu�des based on a known mental read�ness model—
Orl�ck's Wheel of Excellence—wh�ch prov�ded a framework for measur�ng 
success sk�lls, blocks and �nfluent�al factors dur�ng these mounta�n-
gu�des’ best and d�ssapo�nt�ng  performances �n challeng�ng s�tuat�ons  
(Orl�ck, 2003).

Un�vers�ty of Ottawa stud�es on “operat�onal read�ness �n h�gh-r�sk occupat�ons” 
expose effect�ve pract�ces of peak performers that �mpact the�r overall read�ness. 
Landmark research w�th except�onal surgeons (McDonald, et al., 1995; McDonald 
& Orl�ck, 1994) and pol�ce (McDonald, 2006), where standards of excellence have 
ser�ous l�fe and death consequences, found that mental preparedness strateg�es 
paralleled those of el�te athletes.

In 2003, Burke and Orl�ck �nvest�gated the mental strateg�es employed by 
successful Mount Everest cl�mbers. The researchers determ�ned that cl�mbers 
employed mental sk�lls �n three d�st�nct phases: the preparat�on, the ascent and 
the descent. The research found that the cl�mbers bel�eved that a pos�t�ve m�ndset 
and effect�ve focus was a v�tal part of the�r cl�mb�ng success. There �s now a need 
to go beyond the cl�mber and �nvest�gate the Nepal� mounta�n-cl�mb�ng gu�de g�ven 
that r�sk �s exponent�ally greater when respons�ble for others.

3. Methodology

3.1 Descriptive Analysis

3.1.1  Subjects
Over a two-year per�od, subjects �ncluded: 

• Mounta�neer�ng leaders such as Nepal� and fore�gn mounta�n-cl�mbers, 
exped�t�on gu�des, members of the Sherpa cl�mb�ng-commun�ty, and 
h�gh- and low-alt�tude supporters.

• Nepal� tour�sm assoc�at�on execut�ve and staff from NTB, NMA, UIAA, 
NMG and NCAO.

• Bus�ness owners from Nepal� mounta�n trekk�ng and exped�t�on 
compan�es, local mounta�neer reta�l-shops and hotel management.

• Academ�cs and government off�c�als from the Open Un�vers�ty of Nepal 
In�t�at�ve, Nepalese M�n�stry of Culture, Tour�sm and C�v�l Av�at�on, Nepalese 
M�n�stry of Educat�on and Nepalese Embassy �n Ottawa, Canada.

• Others such as homestay fam�l�es, fore�gn trekkers and cl�mbers, and 
local merchants.
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3.1.2  Instruments
Instruments used to collect th�s prel�m�nary data �ncluded: 

• A presentat�on ent�tled Gold-Medal Mountain-Guiding in Nepal: 
Performance Excellence and Mental Readiness w�th Powerpo�nt;

• An Operational Readiness Interview Guide;

• Note-tak�ng and/or tape-record�ng to document and capture qual�tat�ve 
and quant�tat�ve data. 

3.2 Exploratory procedures
Two �ndependent s�te-v�s�ts to Nepal were completed by the pr�nc�ple �nvest�gator 
(PI) (McDonald, 2011; McDonald, 2013). They produced var�ous opportun�t�es to 
explore an �n�t�al framework and assess the capac�ty for a comprehens�ve study 
of el�te mounta�n-gu�des. Included �n th�s scop�ng study were group sess�ons, 
consultat�ons, �nterv�ews, and observat�ons after several d�rect �mmers�ons �n Nepal� 
culture. Th�s explorat�on �nvolved a qual�tat�ve and quant�tat�ve collect�on of data.

3.2.1 Group Sessions
Two group sess�ons cons�st�ng of a workshop and focus group (p�ctures below) 
were held to def�ne performance excellence and mental read�ness for mounta�n-
gu�d�ng �n Nepal, and to gauge the ‘buy-�n’ for a future full-scale Operat�onal 
Read�ness Assessment.

• Workshop: A workshop group-sess�on 
was held at the Nepal Tour�sm Board (NTB) 
Off�ce �n Kathmandu, Nepal on October 14, 
2011. In attendance were 32 �nd�v�duals 
represent�ng: NTB staff, mounta�n trekk�ng 
and cl�mb�ng compan�es, Nepal� mounta�n-
cl�mb�ng gu�des and members of the 
Sherpa commun�ty. A ppt-presentat�on was 
prov�ded followed by an open d�scuss�on 
on excellence, operat�onal read�ness and 
proposed ‘Gold-Medal Mounta�n-Gu�d�ng’ 
�n Nepal research. 

Ideas and ma�n po�nts before, dur�ng and 
after the sess�on were documented then 
grouped by themes. Top�cs �ncluded: 
mounta�n-cl�mb�ng versus trekk�ng gu�des; 

prevalence of Engl�sh-speak�ng gu�des; log�st�cs (e.g., equ�pment, transportat�on, 
food); learned versus natural ab�l�t�es �n gu�d�ng; and bas�c gu�d�ng vocabulary. 
Contact �nformat�on on ‘except�onal’ Sherpa gu�des was also collected �n 
conf�dence. Scrut�ny from the var�ed experts �n tour�sm, summ�t�ng, trekk�ng, 
exped�t�ons, bus�ness and the Sherpa-culture was an �nvaluable f�rst-step �n 
def�n�ng the scope.
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•  Focus Group: A focus group-sess�on was held at the Nepal 
Mounta�neer�ng Assoc�at�on (NMA) Off�ce �n Kathmandu, Nepal on 
November 25, 2013. There were e�ght NMA board members and staff 
�n attendance represent�ng mounta�n-cl�mb�ng, bus�ness, local and 
�nternat�onal assoc�at�ons, and the Sherpa gu�d�ng commun�ty. S�m�lar 
to the workshop, there was an overv�ew followed by a d�scuss�on and 
careful exam�nat�on of the ‘operat�onal read�ness’ concept. 

 Data collect�on �ncluded: ver�f�cat�on of stakeholder �nvolvement and 
buy-�n; need and f�t of the Operat�onal Read�ness Assessment for Nepal� 
mounta�n-cl�mb�ng gu�des; cross-cutt�ng themes such as female gu�d�ng 
and env�ronment �mpacts; and the log�st�cs for contact�ng referred 
mounta�n-gu�des and h�gh-alt�tude supporters. In add�t�on, part�c�pants 
subm�tted a wr�tten sheet deta�l�ng the �mportance of read�ness �n 
mounta�n-gu�d�ng and the�r personal contact �nformat�on. 

3.2.2  Consultations, forum and interviews
Consultat�ons ranged from one to three hours �n length w�th note-tak�ng or tape-
record�ng to capture �deas, themes and relevant �nformat�on. Generally, a 10-30 
m�nute br�ef�ng was prov�ded followed by a ser�es of gu�ded open-ended quest�ons. 
The �ntent�on was to explore related content, needs and w�ll�ngness to support 
further research on operat�onal read�ness of Nepal� mounta�n-gu�des.

• Consultation with the Open University of Nepal Initiative Steering 
Committee: In Ottawa, Canada from August 8-10, 2011. A proposal on 
‘Gold-Medal Mounta�n-Gu�d�ng’ �n Nepal was rev�ewed by steer�ng comm�ttee 
members of the Open Un�vers�ty of Nepal In�t�at�ve. On August 10, 2011, a 
letter of �nv�tat�on was �ssued by the M�n�stry of Educat�on for the PI to be 
an �nv�ted speaker at the Open Un�vers�ty of Nepal Forum, organ�sed by 
the Non-Res�dent Nepal� Assoc�at�on �n October, 2011. It also h�ghl�ghted 
that th�s research was “�mportant for profess�onal�s�ng tour�sm �ndustry 
and promot�ng econom�c development… and… transferr�ng knowledge 
between profess�ons.” They re�nforced the�r �nterest to collaborate, share 
academ�cs and advance a long-term work�ng relat�onsh�p.

• Open University of Nepal Initiative Forum: On October 11, 2011, an 
Open Un�vers�ty of Nepal Forum was held �n Kathmandu as a global 
meet�ng of Non-Res�dent Nepal�. The lead partnersh�p for the Open 
Un�vers�ty of Nepal In�t�at�ve was Athabasca Un�vers�ty of Canada. The 
research-concept for assess�ng operat�onal read�ness �n mounta�n-
gu�d�ng was presented by the PI and publ�cally recogn�sed w�th�n the 
Local Contextual�sat�on �n Research port�on of the forum.

• Consultations with expedition companies: On September 2, 2013 
(pr�or to arr�v�ng for the second s�te-v�s�t �n Kathmandu), the Nepal 
Mounta�neer�ng Assoc�at�on (NMA) Pres�dent sent a letter of welcome. 
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“[I am] strongly supporting an assessment of high-performing 
Sherpa mountain-guides… using an international-tested 
tool. Therefore, NMA would provide its strong support… and 
encourage the social-network and local-level support from 
Canada that this will bring to Nepal during the field work.”

Once �n Kathmandu, NMA endorsement cont�nued �n coord�nat�ng meet�ngs w�th 
numerous cl�mb�ng and trekk�ng company owners—As�an Trek, Alp�ne Trekk�ng 
and Exped�t�on Serv�ce, F�rst Env�ronmental Trekk�ng and Sherpa Trekk�ng. They 
all generously shared operat�onal deta�ls for exped�t�ons, organ�sat�onal-structure 
�n gu�d�ng, log�st�cs for meet�ng ‘except�onal’ mounta�n-gu�des and support for 
future research.

• Consultation with Nepalese Ministry official: A pr�vate br�ef�ng w�th 
the Jo�nt Secretary of the M�n�stry of Culture, Tour�sm and C�v�l Av�at�on 
took place on November 25, 2013 w�th Judy McDonald (PI, Un�vers�ty 
of Ottawa) accompan�ed by the Execut�ve D�rector of the Nepalese F�rst 
Env�ronmental Trekk�ng. The Jo�nt Secretary stated �n h�s follow-up letter 
of December 2, 2013:

“This reinforcement of high-standard in climbing-leadership 
will directly serve in elevating mountaineering and promoting 
Nepali tourism. Therefore, I would like to request to all for 
necessary cooperation.”

• Consultations with tourism business experts: Opportun�t�es were 
taken to d�scuss the �mpact of mounta�n-gu�d�ng both locally and 
�nternat�onally w�th s�x successful entrepreneurs l�v�ng �n Kathmandu—an 
�nternat�onal Nepal� bus�nessman, two local hotel-restaurant managers 
and three fore�gn cl�mb�ng-leaders. 

• Trial interviews with Nepali mountain-guides: A total of three 
conf�dent�al, anonymous, �n-depth, tr�al �nterv�ews were conducted 
w�th Sherpa mounta�n-cl�mb�ng gu�des dur�ng the second s�te-v�s�t �n 
November, 2013. Gu�d�ng vocabulary and scenar�os were collected and 
tested for adaptab�l�ty �n the standard�sed gu�ded-�nterv�ew. One of the 
�nterv�ewees was female allow�ng a d�fferent gender-perspect�ve. 

It was also a real�st�c opportun�ty to exam�ne the feas�b�l�ty and comprehens�on of 
an Engl�sh-speak�ng �nterv�ewer w�th nat�ve Nepal� mounta�n-gu�des. 

3.2.3  Cultural immersion: Participation and observation
The model used for th�s research requ�res a fore�gn researcher to become local�sed 
and accl�mat�sed �n Nepal. Operat�onal Read�ness Assessments are by nature 
appl�ed to h�gh-r�sk occupat�ons expected to perform w�th excellence. Invest�gat�ng 
such profess�onals—l�ke surgeons, pol�ce and a�r traff�c controllers—requ�res an 
�nv�tat�on �nto the�r ‘�nner-culture’. Research w�th Nepal� mounta�n-gu�des requ�res 
adaptat�on to not only Nepal� language, customs and spec�al�sed mounta�neer�ng 
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term�nology, but also h�gh-alt�tude. Part�c�pat�on �n a mounta�n-trek and several 
homestays were chosen by the PI to ga�n cultural sens�t�v�ty and awareness—for 
a total of 40 days �n Nepal.

• Everest Base Camp trek: Trekk�ng to Everest Base Camp (EBC) was 
selected as a dest�nat�on s�nce EBC may eventually be a locat�on of cho�ce 
to meet top Sherpa mounta�n-gu�des. A trekk�ng group of 12 fore�gn trekkers 
(�nclud�ng the PI) set out on October 18, 2011 for Lukla accompan�ed by 
a Nepal� gu�d�ng team—one lead-gu�de (S�rdar), three add�t�onal gu�des 
and four porters/supporters. Ult�mately, after 13 days, the excurs�on was 
complete w�th all 12 trekkers hav�ng safely reached EBC. 

• Homestay-experience #1: Th�s f�rst homestay-exper�ence for the PI 
took place over an e�ght-day per�od �n Kathmandu from October 10 to 17, 
2011 just pr�or to the EBC trek. The homestay-fam�ly �ncluded parents, 
one adult daughter �n post-secondary school and an adult son overseas 
at un�vers�ty. Th�s �mmers�on a�ded �n accl�mat�s�ng to the alt�tude, culture, 
food and ne�ghbourhood—all w�th�n the safety and comfort of a fam�ly 
sett�ng. It prov�ded part�c�pat�on �n da�ly 4:00 a.m.-walks, full meals at 8:00 
a.m., water-pur�f�cat�on pract�ces, regular power-outages, preparat�on of 
Nepal� meals and days f�lled w�th rural-commun�ty sounds and act�v�t�es. 
The k�ndness of Nepal� people was unm�stakable. And the head of the 
fam�ly shared h�s extens�ve trekk�ng and cl�mb�ng exper�ences.

• Homestay-experience #2: A second v�s�t to Kathmandu by the PI was 
for 19 days from November 10 to 28, 2013 at a d�fferent homestay. Th�s 
fam�ly home prov�ded �nteract�on w�th two ch�ldren—s�x and 12 years of 
age. Such an env�ronment accelerated �ns�ght �nto fundamental l�festyle-
sk�lls such as: rud�mentary Nepal� language, table manners (for eat�ng 
w�th your hands), and favour�te th�ngs to do, eat, play, etc. Deal�ng w�th 
pract�cal s�tuat�ons (l�ke power-outage) meant becom�ng fam�l�ar w�th 
many back-up systems and pr�or�t�s�ng da�ly act�v�t�es. 

4. Results and discussion
These results are a comp�lat�on of all exploratory procedures used �n collect�ng th�s 
prel�m�nary data for understand�ng performance excellence and mental read�ness 
of mounta�n-gu�des �n Nepal.

4.1 Cultural immersion: Localisation and acclimatisation
Work�ng w�th el�te, h�gh-r�sk occupat�ons requ�res go�ng well beyond a rev�ew of 
research and related documents. An �ntens�ve cultural �mmers�on and �nv�tat�on 
�nto the�r ‘�nner-c�rcle’ were cr�t�cal to:

• be�ng respectful and knowledgeable of local customs;

• understand�ng fundamental operat�onal-procedures;

• becom�ng fam�l�ar w�th off�c�al (and unoff�c�al) gu�d�ng-term�nology; and
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• establ�sh�ng an open d�alogue w�th all levels w�th�n the mounta�n-gu�d�ng 
commun�ty.

4.1.1  Local customs
Both homestay exper�ences (McDonald, 2013; McDonald, 2011) perm�tted 
extens�ve fam�l�ar�ty w�th Nepal� customs, foods and flavours such as gundruk 
vatmas (dr�ed leafy greens w�th fr�ed soya bean), ghee (cow and buffalo fat), j�ra-
masala (a sp�ce m�xture) and var�ous curry.
Observat�ons relevant for research �ncluded:

• Da�ly power-outages are a norm �n Nepal where l�fe cont�nues hav�ng to 
regularly sw�tch to a back-up system or do w�thout. 

• Resourcefulness and support of local commerce were prevalent w�th 
s�mple marketplaces, portable herbal salt-tea stat�ons and meagre home-
grown produce stands.

• Engl�sh spoken �n Nepal var�es and requ�res fam�l�ar�ty and acu�ty w�th the 
Nepal�-accent to comprehend.

• Organ�c solut�ons were common pract�ce for ga�n�ng qu�ck energy, 
replen�sh�ng flu�ds and f�nd�ng remed�es �n the mounta�ns. For example: 
roasted corn-powder (satu) �n water, roasted gram beans (chana) and 
m�lk fat (ghee) to g�ve energy; garl�c soup to th�n blood at h�gh-alt�tude; 
Nepal� (ch�ya) tea to replace flu�d; no alcohol consumpt�on to prevent 
dehydrat�on and alt�tude-s�ckness; steady serv�ngs of Nepal� vegetar�an 
staples of lent�ls (daal), r�ce (bhat), vegetables curry (tarkar�) and p�ckles 
(aachar).

4.1.2  Everest Base Camp mountain-experience
As a nov�ce trekker (ord�nar�ly l�v�ng at about 1,000 feet above sea level), 
reach�ng Everest Base Camp (EBC) �n Nepal at 17,650 feet / 5,380 meters was 
a dest�nat�on w�th r�sks. Each trekker was respons�ble for carry�ng a daypack and 
repack�ng a s�ngle duffle-bag of personal suppl�es each morn�ng wh�ch was then 
taken by the porters. The exper�ence of phys�cally trekk�ng to and from EBC over 
13 days was an effect�ve way to observe low-alt�tude Nepal� gu�des surrounded 
by the�r nat�ve mounta�n peaks. It was effortless for them to name and po�nt 
to Chooyu, Gokyo Peak, Pumor�, Everest, Nuptse, Lhotse, Island Peak and 
Amadablam. Or s�m�larly, to l�st the v�llages enroute—Lukla, Phakd�ng, Namche 
Bazaar, Tengboche, Pher�che, Lobuche, Kala Pattar, GorakShep, D�ngboche 
and Manjo.

Nepal� �nnovat�on, pat�ence and stam�na �n rural areas were commonly observed 
from us�ng open solar-cook�ng apparatuses, wash�ng laundry �n �cy streams to 
dry�ng yak-dung for fuel. The same resourcefulness was not�ced among the gu�des. 
Wh�le regular da�ly power-outages occur �n Nepal, all gu�des had a work�ng cell 
phone wh�le trekk�ng.
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Unpred�ctable group dynam�cs are to be expected w�th fore�gners try�ng to cope 
w�th da�ly trekk�ng-challenges. Everyone deals w�th fat�gue, alt�tude, unfam�l�ar 
da�ly events and cultural adaptat�ons �n the�r own way. To make meals more 
fam�l�ar, efforts were made �n teahouses to serve North-Amer�can-style food to 
accommodate the tour�st-palette [e.g., macaron� and yak-cheese (somar)]. Gu�des 
frequently offered to carry the packs for anyone struggl�ng to keep up.

Many lessons had to be learned for trekk�ng �n the H�malayas. For example, h�gh-
alt�tude (although EBC �s cons�dered ‘low-alt�tude’ �n the exped�t�on-world) has a 
known �mpact on sleep and therefore a h�ker’s health and performance. Just as jet-
lag �s complex, h�gh-alt�tude cond�t�ons requ�re unconvent�onal preparat�ons to ensure 
qual�ty sleep, appropr�ate rest hab�ts and remed�es for fat�gue (McDonald, 2015). 

Wh�le st�ll a struggle, as a f�rst attempt at th�s challeng�ng act�v�ty (for a nov�ce 
trekker), �t was a tr�umph. Alt�tude precaut�ons, cultural preparat�on, attent�on to 
each step, and effect�ve rest hab�ts �mproved the chances for success dur�ng 
the trek. These were s�gn�f�cant components for an �nexper�enced h�gh-alt�tude 
trekker’s (HA-trekker’s) overall read�ness and performance. Cr�t�cal lessons were 
learned should EBC be chosen to conducted future �nterv�ews.

4.1.3  Sherpa mountain-guide history
Cand�d 2013 �nterv�ews w�th Nepal� and fore�gn bus�ness-leaders personal�sed 
and p�eced together the many h�stor�cal events that developed mounta�neer�ng 
�n Nepal. Beg�nn�ng �n the 1920s, Br�t�sh exped�t�ons h�red Sherpa mounta�n 
people for the�r un�que stam�na �n h�gh-alt�tudes to carry suppl�es and nav�gate 
across steep terra�n. The book T�gers of the Snow (Neale, 2002) was sourced 
as descr�b�ng these new econom�c opportun�t�es for the Sherpa people and the�r 
efforts to escape poverty. Many l�ves were lost before 40 years of HA research 
to understand how to properly accl�mat�se. The Norgay-H�llary exped�t�on �n 1953 
made cl�mb�ng famous �n be�ng the f�rst to summ�t Everest. In the s�xt�es, the 
h�pp�es arr�ved to “ch�ll-out, get h�gh and have fun l�v�ng.” By 1965, travell�ng the 
H�malayas began w�th the arr�val of Amer�can arm�es and fore�gn �nterests �n 
camp�ng. From 1968 to 1972, geography of Nepal was deta�led by the Sw�ss. 
The Nepalese Mounta�neer�ng Assoc�at�on was formed �n the 1970s to look after 
the well-be�ng of mounta�n workers. In 1980, the French reached Annapurna and 
were the f�rst to cross borders. 

Nepal� cl�mb�ng legends cont�nue. Touching my Father’s Soul (Norgay, 2001) �s an 
�ns�der’s story by the son of famed mounta�neer�ng father Tenz�ng Norgay who tells 
l�ttle known stor�es of h�s father’s h�stor�c cl�mb. Also d�sclosed was h�s own ascent 
dur�ng the May 1996 cl�mb�ng-d�saster, h�s fam�ly honour, personal d�scovery and 
the sp�r�tual l�fe of the Sherpas. Sherpa pray to the Buddhas often �n the mounta�ns 
and �n the �ce-falls for w�sdom and bless�ng. Norgay expla�ns the �mportance of 
“mental ab�l�ty and strength to allow our m�nds to be changed �n the d�rect�on of 
complete awareness”—known as ‘ts�n-lap’. 

For HA mounta�n-cl�mbers, Everest �s the As�an markers �n ach�ev�ng the seven 
peaks �n seven cont�nents [�.e., as well as summ�t�ng: McK�nley (Alaska), North 
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Amer�ca; Aconcagua (Argent�na), South Amer�ca; Elbrus, Russ�a; K�l�manjaro, 
Afr�ca; Carster�sz, Austral�a].

As mounta�neer�ng grew �n popular�ty so d�d �ssues w�th ecology. The construct�on 
of teahouses encouraged local employment. Iron�cally, s�nce democracy �n 1992 
and the �ncrease �n bus�ness-m�ndedness, the natural sk�lls �n gu�d�ng have 
d�m�n�shed.

4.1.4		Official	(and	unofficial)	mountaineering	vocabulary
Dur�ng group sess�ons, consultat�ons and �nterv�ews, spec�al cons�derat�on was 
g�ven to collect bas�c mounta�n-gu�d�ng acronyms and colloqu�al language to 
adapt the Interv�ew Gu�de. As examples: ‘h�gh-alt�tude supporters”, or HAS, �s now 
preferred rather than ‘porters’ for those cl�mb�ng over 7,000 meters; crevasses 
are categor�es as A (convex), B (concave) and C (c�rcular); and to m�n�m�se 
m�sunderstand�ngs on exped�t�ons, an ‘agreement’ �s what you (the company) 
prom�se to g�ve (to the cl�ent).

4.1.5  Common operational issues in high-risk-occupations
McDonald (2006) �dent�f�ed common day-to-day operat�onal �ssues shared by h�gh-
r�sk workplaces related to safety, product�v�ty and morale. Many of these same 
�ssues were ra�sed dur�ng the group sess�ons and consultat�ons.  

• Scarce resource issues to schedule t�me for tra�n�ng.  After government 
royalt�es, less than a quarter of cl�mb�ng-fees go to the company for 
equ�pment and food—leav�ng l�ttle for tra�n�ng. For those �n remote areas, 
commun�cat�on and the complet�on of des�red cert�f�cat�on may not be 
poss�ble.

• Human-resource drain w�th a l�m�ted number of exper�enced, 
veteran-gu�des ava�lable to mentor a young, �nexper�enced workforce. 
Internat�onal-gu�des are be�ng brought �nto Nepal to meet the demand for 
qual�ty manpower.

• High stress from elevated accountab�l�ty, a demand�ng work-schedule, 
�ncreased fat�gue from a lack of downt�me together w�th extens�ve overt�me 
and absence of regular fam�ly-l�fe. “The gu�de �s the face and reputat�on of 
the company and Nepal.” A seasoned Sherpa-gu�de expla�ned, “[Fore�gn] 
leaders bel�eve gu�des are pa�d to summ�t. They don’t th�nk Sherpa has 
fam�ly and ch�ldren and should take more r�sks. They are very d�ff�cult to 
conv�nce.”

• Feeling of being misunderstood and undervalued as frontl�ne-staff �n 
the f�eld, away from adm�n�strat�on and want�ng more or better equ�pment. 
Gu�d�ng �n Nepal offers no pens�on. Gu�des depend on extra allowances 
(seasonal only) and subs�dy from other work. The rat�o of freelance to staff 
ranges from 50:50 to 60:40. Gu�d�ng rema�ns a pr�de for mounta�n-people.

• Inconsistent performance and productivity from a lack of proper 
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preparat�on techn�ques �n fac�ng cr�t�cal s�tuat�ons. The gu�d�ng-world 
�s very compet�t�ve w�th better �nfrastructure, educat�on and f�nances �n 
nearby places—such as T�bet, Ind�a and Pak�stan. A Nepal� bus�nessman 
expla�ned that, “focus needs to be on qual�ty manpower and �nternal�s�ng 
gu�d�ng for Nepal. Sw�tzerland �s also a small country but �s the best at 
many th�ngs.”

• Insufficient knowledge-transfer mechan�sms to �nst�ll operat�onal 
savvy and conf�dence. There can be extreme controversy �n read�ng and 
ant�c�pat�ng r�sk. A sen�or gu�de reported, 

  “From Camp 3 to 4, I was monitoring [group] speed and strength 
to reach the summit. We could reach the summit but coming 
down [would be] disastrous. I recommended it was safest to go 
down. Clients said, ‘I don’t care about my life!’ I replied, ‘If you 
go up, we don’t go!’ ”

Address�ng these same �ssues �s part of the safety and cr�s�s management goal of 
the Federat�on of Nepalese Chambers of Commerce and Industry (2015).

4.2 Expectations for performance excellence
Many more tour�sts part�c�pate �n trekk�ng then cl�mb�ng-exped�t�ons. However, the 
challenges and extrapolat�ons from exped�t�ons to trekk�ng would be far super�or. 
Cons�stently, HA-exped�t�on cl�mbs (over 7,000 meters) w�th s�gn�f�cant l�fe and 
death cond�t�ons were recommended as more benef�c�al to study. There �s also the 
potent�al to s�mpl�fy lessons-learned for low-alt�tude act�v�t�es. For these reasons, 
th�s explorat�on was focused solely on HA-exped�t�on gu�des.

Performance excellence was def�ned by understand�ng the level of r�sk, ‘excellence’ 
�n mounta�n-exped�t�on gu�d�ng and challeng�ng s�tuat�ons. What d�ctated a 
‘successful’ and ‘d�sappo�nt�ng’ performance was also def�ned. 

4.2.1  Level of risk
S�m�lar to other el�te performers, Sherpa gu�des show extraord�nary respect for 
the�r surround�ngs—�n th�s case, the great H�malayas. One gu�de reflected that  
“every mounta�n has �ts own degree of d�ff�culty—techn�cal but not HA; HA but not 
techn�cal; or nav�gat�on d�ff�culty w�th challeng�ng people.”

Mounta�neer�ng act�v�t�es �n Nepal are categor�sed as trekk�ng, peak-cl�mb�ng and 
HA exped�t�on-cl�mb�ng as follows:

• Trekking operates from 4,000 to 5000 meters where the gu�des need no 
spec�al tra�n�ng but may be cert�f�ed by the M�n�stry of Culture, Tour�sm 
and C�v�l Av�at�on. 

• Peak-climbing �s from 5,000 to 7,000 meters where a group needs at 
least one gu�de cert�f�ed w�th the NMA Bas�c course. There are 38 peaks 
under 6,500 meters ranked as ‘A’ or ‘B’ d�ff�culty. 
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• High-altitude expedition-climbing �s recogn�sed by the Nepal� government 
as cl�mbs over 7,000 meters (to 8,848 meters) and also ranked as ‘A’ or ‘B’. 
Gu�d�ng qual�f�cat�ons for exped�t�ons are s�m�lar to peak-cl�mb�ng but requ�re 
more pract�cal exper�ence—usually through peak-cl�mbs. Nepal� cl�mbs 
can d�ffer from other countr�es s�nce ‘exped�t�ons’ are organ�sed w�th many 
Sherpa-gu�des versus �nd�v�dual cl�mbs w�th only one Sherpa-gu�de.

4.2.2  ‘Excellent’ mountain-expedition guides
It was surpr�s�ng to learn that w�th�n the �nternat�onal cl�mb�ng-scene, Sherpa-gu�des 
are not cons�dered the best cl�mbers—seem�ngly contrad�ctory to the general prem�se 
that they are “the best �n the world.” However, �n a subsequent �nterv�ew on home-so�l 
(Apr�l 29, 2014), an el�te Canad�an m�l�tary cl�mber sa�d �t best: 

“There is some truth that Sherpa-guides are not the most 
technically-qualified, but you really want them to get you and 
your supplies up the mountain. You don't necessarily use 
Sherpa for a technical wall like the Kangasalan-face. Sherpa 
have commitment to their clients… They think differently. I 
would rather climb with a Sherpa than another Canadian, 
Italian or anyone else. They will ‘haul your -ss down the 
mountain [whether you suffer] from weather, freezing, altitude, 
exhaustion… The others will keep on going to reach the top. 
That separates Sherpa from others. Being a mountain-guide is 
a privilege and they are dedicated to you.” 

S�m�larly �n Tigers of the Snow (Neale, 2002), �t was the Sherpas—not the 
Europeans—who were acknowledged as the most respons�ble cl�mbers. Th�s well  
researched narrat�ve reports on the 1934 German-cl�mb gone wrong �n the West 
H�malayan peak of Nanga Parbat.

Today, the super�or h�gh-standards and ded�cat�on of Nepal� gu�des are st�ll 
recogn�sed. A respected fore�gn cl�mb�ng-leader shared that:

“The Nepalese would laugh at ‘Search and Rescue’ on the 
mountain… especially from ‘low-landers’ in helicopters. If it is 
on the mountain, the Sherpa-guide gets you down!” 

Over the course of th�s �n�t�al explorat�on, the quest�on was asked, “What �s an 
‘excellent’ mounta�n-cl�mb�ng gu�de?”
Mounta�neer�ng experts answered that an ‘excellent mounta�n-cl�mb�ng gu�de’ �s:

• phys�cally f�t and strong; can l�ft (�.e., strong cl�mbers can carry 50 kg at 
8,000 m); have summ�ted var�ous mounta�ns (Everest summ�ts be�ng one 
measure);

• a good cl�mbers tra�ned �n all weather; can t�e knots; good at h�gh-
alt�tude—can walk over 8,000m;
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• a good leaders (w�th Sherpa staff and cl�ents), well respected, empathet�c, 
support�ve dur�ng d�ff�cult t�mes w�th a sense of humour;

• fr�endly to customers w�th an understand�ng of the psychology of tour�sts/
cl�ents;

• a good negot�ator, conv�nc�ng commun�cator �n Engl�sh w�th cl�ents; 
expla�ns th�ngs;

• well organ�sed; plans ahead; asks lots of quest�ons about log�st�cs; knows 
the value of money and suppl�es; can judge food-fuel suppl�es;

• able to handle the pol�t�cs of serv�ce agenc�es and other compan�es; 

• mentally focused, ready, ser�ous and can stay focused;

• �ntellectual, knowledgeable and env�ronmentally-sens�t�ve; able to make 
the r�ght dec�s�ons at the r�ght t�mes; 

• w�ll�ng to help, work and be ded�cated; and

• shows comm�tment and courage.

4.2.3  Challenging situations
Performance excellence �s der�ved by understand�ng the level of r�sk and how 
‘excellent’ mounta�n-exped�t�on gu�des operate ‘successfully’ �n ‘challeng�ng 
s�tuat�ons’.

The follow�ng challenges for mounta�n-exped�t�on gu�des were comp�led from the 
data collected us�ng categor�es from a gener�c template (McDonald, 2006). 
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Challenging-situation category Challenging situations for mountain-ex-
pedition guides

He�ghtened r�sk the 8 mounta�ns (plus 6 new ones) over 
8,000 meters (e.g., Everest, Macalu, 
Kanchengunga, Dalager�) • env�ronmental 
cond�t�ons [e.g., cloud�ness, heavy snow, 
rock-falls, �ce-falls, landsl�des, crevasses ‘A’] 
• cold, h�gh w�nds, w�nd-ch�ll (can �ncrease 
20C �n 5 m�nutes) and frostb�te problems • 
techn�cal mounta�ns (e.g., Amadablan, Janu 
N-face, Lhotse, Macalu) • hard to break tra�l 
• at ‘h�gh-alt�tude’ everyone �s �ncreas�ngly 
stressed • phys�cal health r�sks (e.g., 
headaches, vom�t�ng) 

Complex s�tuat�ons mult�-task�ng and d�stract�ons (e.g. tak�ng 
photos w�th potent�al lapses �n safety) • 
hobby�st who �s not f�t nor techn�cal but 
has sponsors w�th h�gh expectat�ons • food 
problems • potent�al that Sherpa cl�mbers 
w�ll revolt or not cooperate • what and how 
many suppl�es to br�ng (e.g., techn�cal 
mater�als, f�rst a�d, food) • can’t go up or 
down, yet lack food • tent blew away—now 
s�x �n one tent

H�gh-r�sk customers low-budget cl�ents—demand�ng w�thout 
pay�ng for serv�ces (e.g., want heaters 
�n tent, no sugar for g�nger tea, food 
compla�nts) • arrogant cl�ents • compla�n�ng 
that others got to the top but they d�d not • 
th�nk�ng only about reach�ng the top and not 
about the danger • cl�ents f�ght�ng together 
• unprepared cl�ents th�nk�ng �t’s “a hol�day” 
• cla�ms to “loves mounta�ns” but, g�ves no 
t�me to tra�n • cl�ents who don’t tell you the 
truth (e.g., headaches, vom�t�ng) • rude 
cl�ents • stubborn/short-term th�nk�ng cl�ents 
• d�sor�ented customers pressur�ng gu�des 
to complete the cl�mb �n bad cond�t�ons • 
under-qual�f�ed cl�ents des�r�ng to summ�t 
(e.g., �nadequate phys�cal tra�n�ng, 
�nadequate techn�cal tra�n�ng) • customers 
who m�sunderstand/under-est�mate the�r 
contr�but�on (�.e., Everest �s a ‘full serv�ce’ 
cl�mb versus a techn�cal ‘alp�ne-style’ where 
customers must pull the�r we�ght)

Table 1: Challenges for mounta�n-exped�t�on gu�des.
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Coach�ng/Teach�ng others h�gher demands for tra�n�ng (e.g., need-
for-sk��ng debate) • mot�vat�onal and gen-
erat�onal d�fferences between gu�des • 
more compl�cated w�th a tra�nee • sense of 
respons�b�l�ty w�th tra�nee • commun�cat�on 
w�th non-NMA members �n remote areas

F�rst-of-�ts-k�nd, except�onal re-
sults, and unfam�l�ar s�tuat�ons 

cl�mbs to set a record (not just to summ�t) 
are now a norm (e.g., f�rst w�th one-foot, 
all-female team, bl�nd, backwards, fastest 
t�me) • any s�tuat�on wh�ch a gu�de has not 
exper�enced

Spec�al relat�onsh�p pressures cl�mbs w�th a relat�ve, a fr�end, a ch�ld • 
cl�ents w�th challenges des�r�ng to summ�t 
(e.g., phys�cal d�sab�l�t�es, ch�ldren, elderly) • 
those cl�mb�ng for rel�g�ous reasons (v�s�t�ng 
a ‘holy mounta�n’)

These categor�es of challeng�ng-s�tuat�ons demonstrate the need for performance 
excellence �n un�que and spec�al�sed challenges faced by mounta�n-gu�des such 
as �ce-falls, food problems, untra�ned cl�ents, cl�mbs to set a record or cl�ents w�th 
d�sab�l�t�es.

4.2.4  Successful performances
Th�s �s a ‘challeng�ng s�tuat�on’ that a mounta�n-cl�mb�ng gu�de judged to be one 
of h�s or her best efforts. Nepal� mounta�neer�ng-gu�des’ examples of successful 
performances �ncluded:

• “The exped�t�on ‘topped-out.’ When you get to the top then everyone �s 
happy no matter what happened earl�er—everyth�ng �s now all r�ght.”

• “D�d not summ�t but happy customer. It �s cons�dered successful when 
you had no control such as weather or gett�ng s�ck.”

• “Safe cl�mb and good budget�ng of off�ce money.”

• “Good t�ps and no acc�dents.”

A fore�gner-leader def�ned an ‘excellent’ cl�mb as: “A climb completed within the 
individual’s/party’s competency-level and a high ethical-standard. Climbing is the 
art of moving safely in potentially dangerous places.”

4.2.5  Disappointing performances
Th�s �s a ‘challeng�ng’ s�tuat�on that a mounta�n-cl�mb�ng gu�de judged to be 
d�sappo�nt�ng or less than h�s or her best efforts. Nepal� mounta�neer�ng-gu�des’ 
examples of ‘d�sappo�nt�ng’ performances �ncluded:

• “Unsuccessful summ�t. Not necessar�ly a fa�lure but some compan�es 
(usually new ones) bel�eve ‘any means poss�ble to get to the top.’ If a 
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S�rdar has that pressure, then rock-falls and weather are very stressful.”
• “Customer �s back and upset. It can be related to nat�onal�ty.”

• “Not summ�t due to �ssues �ns�de control (e.g., rope not f�xed on t�me; d�d 
not account for enough food, tents, oxygen, fuel).”

• “Not summ�t due to �ssues outs�de control.” (e.g., weather, phys�cally unable, 
cold and cannot move, frostb�te danger, too late, no l�ght to see).

• “L�ed that they got to the top but d�d not.”

• “Cl�ents agree to g�ve money then do not pay.”

• “Hav�ng to be rescued” was descr�bed by a fore�gn-cl�mber and leader as 
the ult�mate embarrassment. 

Success or d�sappo�ntment �s not always w�ll�ngly shared. A fore�gn-leader 
recounted ask�ng a Nepal� gu�de, “How was the cl�mb?” H�s response was, “Those 
who wanted to complete d�d.” (Subtly translated: “M�nd your own bus�ness.”) In 
real�ty, 90% f�n�shed and 10% were unhappy. The gu�de had to follow-up and 
smooth th�ngs out w�th the 10%.
An el�te Canad�an m�l�tary cl�mber emphas�sed that, "how you handle fa�lure �s very 
�mportant to succeed�ng.”

4.3 Need for mental readiness
The need for mental read�ness was explored �n exped�t�on-gu�d�ng by def�n�ng 
overall read�ness; the we�ght of mental read�ness compared to phys�cal and 
techn�cal read�ness; and not�ng �f any proven mental-read�ness �nd�cators emerged 
�n conversat�on.

4.3.1  Overall readiness
W�th�n the Operat�onal Read�ness Assessment model, overall read�ness for peak 
performance depends on three components: phys�cal (ab�l�ty), techn�cal (know-
how) and mental (sk�lls). ‘Read�ness’ �n mounta�n-exped�t�on gu�d�ng was def�ned 
as:

• Physical readiness: healthy and phys�cally f�t; can l�ft; able to cl�mb and 
endure weather.

• Technically readiness: has knowledge and appl�cat�on of equ�pment, 
ropes and p�tons, weather, commun�cat�on, f�rst-a�d and alt�tude-s�ckness; 
can organ�se suppl�es and transportat�on.

• Mental readiness: �s ded�cated, conf�dent and clear-headed; shows 
leadersh�p (democrat�c and autocrat�c); able to concentrate, refocus and 
evaluate dec�s�ons.
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4.3.2  Importance of mental readiness
Quant�tat�ve results were collected that �llustrated the need for mental read�ness 
relat�ve to phys�cal and techn�cal read�ness. A sample of e�ght exper�enced Nepal� 
h�gh-alt�tude mounta�n-exped�t�on gu�des �ndependently answered the quest�on:

“When you perform at your best, how much do you believe your 
overall performance depends on your physical, technical and 
mental readiness? What percentage would you allot to each to 
add up to 100%?”

In mounta�n-exped�t�on gu�d�ng (see F�gure 3), mental read�ness was sa�d to contr�bute 
37% [standard dev�at�on (SD) at 4.90], wh�le phys�cal was 33% (SD at 6.92), and 
techn�cal 30% (SD at 5.45). Mental read�ness seems to play a major role �n the 
success of deal�ng w�th challeng�ng s�tuat�ons. Th�s f�nd�ng supports results found w�th 
h�gh-ach�evers �n pol�c�ng, surgery and sport (McDonald, 2006; McDonald et al, 1995; 
Orl�ck & Part�ngton, 1988). Even w�th a modest �nterpretat�on, mental read�ness must 
be judged equally as �mportant as phys�cal and techn�cal read�ness.

F�gure 2: Measures of mental, phys�cal and techn�cal read�ness comb�ned  
for overall performance read�ness for mounta�n-gu�d�ng. 

4.3.3  Indication of mental-readiness skills
In Orl�ck’s Wheel of Excellence (2003), seven cr�t�cal mental sk�lls are �dent�f�ed as: 
comm�tment, self-bel�ef, pos�t�ve �magery, mental preparat�on, full focus, d�stract�on 
control and construct�ve evaluat�on. Wh�le t�me d�d not perm�t prob�ng �nto these 
sk�lls, some were deta�led �n group sess�ons and �nterv�ews.

• Positive imagery or v�sual�sat�on was descr�bed as be�ng frequently 
employed before and dur�ng cl�mbs to plan the route, as well as to re-
evaluate when th�ngs had gone wrong. Mounta�n-gu�des placed a h�gh 
emphas�s on v�sual�sat�on. They were an�mated �n mot�on�ng the�r 
rehearsal of the path taken up the mounta�n.

 S�m�larly, research on mental preparat�on of surgeons (McDonald et al., 
1995; McDonald & Orl�ck, 1994) d�scovered that pos�t�ve �magery was 
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a common pract�ce e�ther before or after surgery. It was used by 73% 
of surgeons for rehears�ng �n preparat�on and by 27% for recall�ng and 
evaluat�ng performance deta�ls. Imagery was also used �n cop�ng w�th 
negat�ve consequences.

 Future �nterv�ews would be necessary w�th a larger number of Sherpa-
gu�des to ver�fy and expand on these �n�t�al f�nd�ngs of us�ng pos�t�ve 
�magery dur�ng d�ff�cult cl�mbs. 

• Self-belief or conf�dence �s frequently challenged �n Nepal. A Nepal� 
cl�mber commented that wh�le “all porters are unsk�lled, those from Ind�a 
and Pak�stan are perce�ved to be more conf�dent than those who have 
Nepal as the�r homeland.” The recommendat�on from a Nepal� hotel-
manager was for nat�ve Nepal� “to leverage conf�dence from: the natural 
beauty; the humble, k�nd and fr�endly people; and the fame of Sherpa-
cl�mbers �n the world.”

 A fore�gn-cl�mber’s percept�on of “conf�dence on a mounta�n” was:  “be�ng 
at home �n the snow and stand�ng relaxed �n an exposed pos�t�on on the 
mounta�n.”

• Commitment was brought up numerous t�mes by cl�mbers and bus�ness-
owners as an outstand�ng and des�rable tra�t of Nepal� gu�des. “You 
apprec�ate the total respons�b�l�ty when someone d�es �n your arms (both 
l�terally and f�gurat�vely).”

 It would be �nterest�ng to determ�ne �f mounta�n-gu�des also employ 
s�m�lar mental-sk�lls �n preparat�on, ascent and descent as found �n Burke 
and Orl�ck’s work (2003) w�th �nd�v�dual cl�mbers. Clearly, th�s �s an area 
where a full Operat�onal Read�ness Assessment of el�te gu�des would be 
benef�c�al.

4.4 Practical implications (‘fit’) for an Operational Readiness Assessment 
Group sess�ons, consultat�ons, �mmers�ons and observat�ons allowed for 
prel�m�nary explorat�on of performance excellence and mental read�ness of 
mounta�n-exped�t�on gu�d�ng �n Nepal. An add�t�onal object�ve was to determ�ne 
the feas�b�l�ty for a full-scale study �n operat�onal read�ness. Numerous measures 
were explored to see �f there was a ‘f�t’ �n apply�ng the Operat�onal Read�ness 
Assessment—an �nternat�onally-tested, standard�sed tool—to mounta�n-exped�t�on 
gu�d�ng �n Nepal. 

4.4.1		Confidentiality	and	trust
A Nepal� bus�nessman emphas�sed that “referrals are an earned pr�v�lege. There 
are so many NGOs, Nepal� do not want to talk anymore.” It was only through 
demonstrated conf�dent�al�ty, earned trust and reputat�on that valued �nformat�on 
was shared. By the end of the second s�te-v�s�t (dur�ng one-on-one consultat�ons 
and �nterv�ews), names of ‘excellent’ gu�des were w�ll�ngly prov�ded. 
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Var�ous publ�shed documents were also prov�ded by NMA that l�sted all reg�stered 
mounta�n-cl�mb�ng gu�des. NMA agreed to ass�st �n the future w�th names and 
contact �nformat�on. H�stor�cal record-keep�ng of successful Mount Everest ascents 
tends to be the measur�ng st�ck for gu�des (�.e., how many t�mes, unusual cond�t�ons/
cl�ents, etc.). All cl�mbers who summ�t Everest are annually publ�shed after hav�ng 
reg�stered the�r ach�evement w�th Ms. El�zabeth Howley �n Kathmandu. Together 
these resources are essent�al for future contact�ng and �n-depth �nterv�ew�ng to be 
poss�ble.

The clear recommendat�on was to pursue further research and to expect the�r 
support.

4.4.2  Adaptation of the interview guide
Th�s scop�ng study prov�ded the necessary vocabulary, examples and scenar�os 
requ�red to adapt the Interv�ew Gu�de to a spec�f�c Mounta�n-Exped�t�on Gu�de 
Interv�ew for a comprehens�ve assessment. For such an �nvest�gat�on, �t would be 
�mportant to determ�ne what cr�t�cal subject-groups to �solate (e.g., Sherpa/non-
Sherpa, low-/h�gh-r�sk exped�t�ons, gender, years-exper�ence, cl�ent �ncome, etc.). 
The �n-depth �nterv�ews would be w�th �dent�f�ed ‘excellent’ mounta�n-exped�t�on 
gu�des who are respected by the�r peers and agenc�es, and representat�ve of the 
var�ous cr�t�cal subject-groups. El�te performers are acutely aware of �ssues; have 
a range of effect�ve opt�ons for resolv�ng and cop�ng; and are extremely art�culate, 
honest and frank (once anonym�ty and trust are establ�shed). These �nd�v�duals 
are a un�que group w�th very un�que qual�t�es �n an �nterv�ew sett�ng. 

4.4.3.  Subjects
Th�s explorat�on ver�f�ed that the focus should be on ‘cl�mb�ng’ versus ‘trekk�ng’ 
gu�des for mounta�n-exped�t�ons over 7,000 meters. An exped�t�on-team of s�x 
to seven cl�mbers cons�sts of: 1 (fore�gner) Leader, 1 Le�sure Tour�sm Off�cer 
(government), 1 S�rdar (Ch�ef of Sherpa adm�n�strat�ve dec�s�on-maker), 1 HA 
S�rdar-Gu�de, 4 Ass�stant-Gu�des/HA-Supporters. Mounta�n-gu�des for future 
research would focus on those �n HA, frontl�ne operat�ons (�.e., HA S�rdar-Gu�des, 
Ass�stant-Gu�des and HA Supporters). Based on prev�ous research protocol, they 
would need to be act�ve w�th�n the past year as a mounta�n-cl�mb�ng gu�de. G�ven 
the need to speak effect�vely w�th cl�ents, �t was conf�rmed that they must speak 
Engl�sh.
 
The NMA est�mated that there are approx�mately 700 ser�ous Nepal� exped�t�on 
cl�mbers/gu�des �n Nepal (�.e., 400 reg�stered w�th NMA plus another 300 non-
NMA members). Therefore, the top f�ve-percent�le of mounta�n-gu�des would be 
a sample of approx�mately 35 gu�des. Several opportun�t�es for group gather�ngs 
were �dent�f�ed before and after the Spr�ng and Fall exped�t�on-seasons. Everest 
Base Camp was also �dent�f�ed as a challeng�ng but log�st�cally feas�ble locat�on to 
�nterv�ew top gu�des. 

4.4.4  Dominant cross-cutting themes
S�x major cross-cutt�ng themes and �ssues were detected �n the mounta�n-gu�d�ng 
occupat�on. The follow�ng themes mer�t further cons�derat�on:
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• Unprepared tourists: Tour�sts who arr�ve th�nk�ng, “It’s a hol�day” and 
are unprepared. They do not consc�ously understand hypotherm�a or 
w�nd-ch�ll. They f�gure, “How bad �s �t?” They bel�eve Sherpa can/should 
drag them up and down.

 
• Long-term environmental impact: The accumulat�on of garbage from 

mounta�n-exped�t�ons has now become regulated to ga�n back control.

• Female guiding trend: Gu�d�ng �s slowly trend�ng w�th females �n Nepal. 
There are now numerous NMA board members and cl�mbers.

• Generational differences: Older gu�des began work�ng as soon as 
they were old enough to carry suppl�es. They had no educat�on and 
no cho�ce—they gu�ded to surv�ve. Many of today’s Nepal� gu�des are 
reg�stered, qual�f�ed and want to be gu�des.

• Socio-economic issues: Lack of educat�on, alcohol-use and 
unemployment ex�st among many Nepal� mounta�n-cl�mbers.

• Families of guides: How do the fam�l�es of Sherpa-gu�des prepare and 
cope?

4.4.5  Potential collaborative partners
It �s essent�al when work�ng w�th el�te performers that strong collaborat�ve partners 
are �n place to ensure future project complet�on and long-term success. Th�s 
prel�m�nary work has generated overwhelm�ng support and the recommendat�on to 
pursue further research. The follow�ng stakeholders demonstrated and extended 
the�r support w�th�n the�r regulat�ons:

• Nepalese M�n�stry of Culture, Tour�sm and C�v�l Av�at�on; 
• Nepal Tour�sm Board;
• Nepal Mounta�neer�ng Assoc�at�on;
• Compan�es: As�an Trekk�ng, Alp�ne Trekk�ng and Exped�t�on Serv�ce, 

F�rst Env�ronmental Trekk�ng Ltd., Sherpa Trekk�ng;
• Open Un�vers�ty of Nepal In�t�at�ve (�n partnersh�p w�th Athabasca 

Un�vers�ty, Canada);
• Embassy of Nepal, Ottawa, Canada; and 
• Canada Foundat�on for Nepal.

5. Conclusions
The follow�ng conclus�ons were drawn from an �ntegrat�on of the f�nd�ngs from th�s 
scop�ng study of Sherpa mounta�n-exped�t�on gu�d�ng �n Nepal:

5.1 Categorisation of risks and challenges
HA exped�t�on-gu�des, w�th cl�mbs of over 7,000 meters, are subject to the greatest 
levels of r�sk �n Nepal mounta�neer�ng. The challenges they face have been comp�led 
�nto s�x d�st�nct categor�es: 1) He�ghtened r�sk; 2) Complex s�tuat�ons; 3) H�gh-r�sk 
customers; 4) Coach�ng/Teach�ng others; 4) F�rst-of-�ts-k�nd, 5) Except�onal results 
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and unfam�l�ar s�tuat�ons; and 6) Spec�al-relat�onsh�p pressures. Th�s prof�les the 
range of r�sks and challenges managed by HA exped�t�on-gu�des.

5.2 Definition of performance excellence in high-altitude guiding
Excellence �n HA-gu�d�ng was art�culated as a comprehens�ve l�st of phys�cal, 
techn�cal and mental competenc�es. ‘Success’ and ‘d�sappo�ntment’ are measured 
heav�ly by the cl�ents’ f�nal �nterpretat�on. Real�st�cally, summ�t�ng �s a struggle 
of �nternal and external pressures where only some are w�th�n a gu�de’s control. 
Sherpa gu�des rema�n d�st�ngu�shed from other cl�mb�ng-gu�des �n the world for 
the�r ab�l�ty to manage these pressures at h�gh-alt�tudes. 

5.3 Importance of mental readiness
Mental read�ness seems to be an �mportant �nfluence on HA-gu�de’s performance 
from th�s early evaluat�on. Of the three major read�ness factors rated by 
mounta�neer�ng experts—phys�cal, techn�cal, mental—�t was the factor that showed 
the greatest perce�ved contr�but�on to success. 

5.4 Confirmation of ‘the fit’ for an Operational Readiness Assessment
Important components for conduct�ng an Operat�onal Read�ness Assessment �n a 
h�gh-r�sk occupat�on were met. S�gn�f�cant vocabulary, examples and scenar�os were 
gathered to adapt the Interv�ew Gu�de. Numerous cond�t�ons and expectat�ons were 
�dent�f�ed to conf�rm the need for performance excellence for exped�t�on-gu�des. Mental 
read�ness appears to play a major role �n the success of an exped�t�on. Some of the 
known pred�ctors of mental read�ness emerged as be�ng s�gn�f�cant for gu�d�ng (�.e., 
pos�t�ve �magery, self-bel�ef and comm�tment).  Demograph�cs and the schedules of HA-
cl�mbers �n Nepal were openly shared to lend conf�dence for future �nterv�ew�ng-log�st�cs. 
It was conf�rmed that the Operat�onal Read�ness Assessment tool could be adapted. As 
such, th�s �nternat�onally-tested standard for evaluat�ng ‘gold-medal performers’ could be 
used for a full assessment of el�te Nepal� mounta�n-exped�t�on gu�des. 

5.5 Identification of ‘watch items’ (emerging issues)
There are �nstances that �nd�cate potent�al problems or changes �n the future. For 
example, more and more tour�sts are arr�v�ng unprepared s�mply th�nk�ng, “It’s a 
hol�day.” They don’t understand the �mpl�cat�ons of hypotherm�a or w�nd-ch�ll. “How 
bad can �t be?” … “Can’t the Sherpa drag me up and down?”

A second prom�nent �ssue �s the �mpact of env�ronmental-pollut�on g�ven r�se to an 
annual Eco-Everest Exped�t�on—a regular clean-up of Everest.

Other repeat�ng themes �ncluded: female-gu�d�ng trend, generat�onal d�fferences 
among gu�des, soc�o-econom�c �ssues (e.g., lack of educat�on, alcohol-use and 
unemployment), and need for cop�ng strateg�es for fam�l�es of gu�des. Var�ous 
human-resource �ssues, common to h�gh-r�sk occupat�ons, were also found to be 
prevalent �n mounta�n-gu�d�ng. These �ssues �ncluded: scarce tra�n�ng resources, 
human-resource dra�n, h�gh stress, low morale, �ncons�stent performance and 
�nsuff�c�ent mentor�ng.
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5.6 Alignment with human-resource development and sustainability
Th�s explorat�on deta�led and categor�sed the h�gh standards and mental read�ness 
demanded of world-renowned Sherpa-gu�des. Th�s work supports the object�ves of 
the Nepalese M�n�stry of Culture, Tour�sm and C�v�l Av�at�on and lead�ng nat�onal 
tour�sm and mounta�neer�ng organ�sat�ons—spec�f�cally, the need to address 
current shortcom�ngs �n tour�sm by �mprov�ng tour�sm human-resource capac�ty. 
Qual�tat�ve and quant�tat�ve performance deta�ls were h�ghl�ghted for use by 
tra�n�ng organ�sat�ons, local rescue-operators �n mounta�neer�ng, pol�cy-makers 
adv�s�ng author�t�es and promoters of mounta�neer�ng �n Nepal. 

5.7 Importance of stakeholders
The collaborat�on and ‘buy-�n’ of mounta�neer�ng stakeholders were v�tal �n 
collect�ng new data to advance the operat�onal read�ness of Sherpa mounta�n-
gu�des. The�r �nput and �nfluence �n �ndustry, un�vers�ty and government w�ll 
ult�mately lead to �mprov�ng the qual�ty of mounta�n-gu�d�ng and tour�sm �n Nepal 
as a way to strengthen econom�c susta�nab�l�ty.  

6. Recommendations

6.1 Short-term: Create immediate awareness at multiple levels
Th�s prel�m�nary study has generated attent�on to mental read�ness and �ts l�nks to 
performance excellence �n h�gh-alt�tude exped�t�on gu�d�ng. Immed�ate opportun�t�es 
to promote th�s awareness �nclude:

• Recogn�t�on events (e.g., annual, world-w�de Everest summ�teer 
ceremon�es)

• Nepal Mounta�neer�ng Assoc�at�on tra�n�ng courses (e.g., Bas�c, 
Advanced, H�gh-Mounta�n Rescue, Internat�onal Mounta�n-Gu�d�ng and 
Asp�rant Gu�de)

• Features on mounta�neer�ng stakeholder webs�tes 

• E-learn�ng tools (e.g., Open Un�vers�ty of Nepal In�t�at�ve)

• M�n�stry meet�ngs and forums

6.2 Long-term: Conduct a comprehensive research study
The capac�ty for a more comprehens�ve �nvest�gat�on of the operat�onal read�ness 
of except�onal Nepal� h�gh-alt�tude exped�t�on-gu�des was conf�rmed by establ�sh�ng 
th�s prel�m�nary framework. Based on appl�ed research w�th h�gh-r�sk occupat�ons, 
an �nternat�onally-tested, operat�onal-read�ness assessment tool may now be used 
to answer the quest�on:

“How do Nepali high-altitude climbing-guides perform their best 
in challenging expeditions? How do they prepare to be ready-
on-demand, manage distracting situations, stay focused and 
develop coping strategies?”
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The ant�c�pated benef�ts of a comprehens�ve study would be to:

• brand Nepal Sherpa-gu�d�ng by establ�sh�ng a ‘gold-medal’ standard 
for cl�mb�ng-leadersh�p and operat�onal read�ness of Nepal� mounta�n-
gu�des;

• advance safety and r�sk management �n Nepal� mounta�n-cl�mb�ng through 
mentor�ng by ‘excellent’ gu�des;

• strengthen performance, �ncreas�ng product�v�ty and �mprov�ng morale of 
Nepal� gu�d�ng serv�ces; 

• enhance the tour�st exper�ence on the largest mounta�ns �n the world—
the H�malayas; and

• bu�ld Nepal�-Canad�an partnersh�ps for further collaborat�ons on mental 
read�ness and res�l�ency for mounta�n-gu�d�ng. For example, an el�te 
Canad�an cl�mber—who surv�ved after fall�ng �nto a crevasse on a solo 
exped�t�on—asked 

“How do some people ‘tough the void,’ don’t give up and go so 
deep inside, while others give up and die?” 

6.3 Practical resources: Create measureable tourism-indicators and tools
By adapt�ng the layout from prev�ous tools from operat�onal-read�ness research on h�gh-
r�sk occupat�ons, new resources for Nepal� mounta�n-gu�d�ng can be created such as: 

• ‘Gold-Medal’ Mounta�n-Gu�d�ng document prof�l�ng excellence �n Sherpa 
mounta�n-gu�d�ng (brand�ng Nepal as the f�rst!).

• Performance Assessment (user-fr�endly, two-page form) to measure 
�nd�cators of operat�onal read�ness.

• Serv�ce-del�very best pract�ces from except�onal frontl�ne Nepal� gu�d�ng-leaders.

• Training Enhancements w�th new content on phys�cal, techn�cal and 
mental read�ness.

• Handouts to d�str�bute and educate future pol�cy and tra�n�ng 
profess�onals.

• Human-resource �mprovements by �ntegrat�ng mental-read�ness pr�nc�ples 
�nto recru�tment, select�on and retent�on �n the mounta�n-gu�d�ng �ndustry.

• Tour�st-market�ng update through val�dat�ng Nepal’s h�gh-standards of 
excellence for mounta�n-gu�d�ng.
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14 Social Determinants of 
Health in Nepal:  
A Neglected Paradigm

Gov�nda P. Dahal and Madhusudan Subed�

Abstract
Wh�le health equ�ty �ssues related to un�versal access to health care serv�ces rema�n 
cruc�al, soc�al determ�nants of health (SDH) and the�r d�str�but�on have emerged to 
the forefront of the pol�cy agenda for reduc�ng health �nequal�t�es, espec�ally after 
the re�nforcement g�ven by the World Health Organ�zat�on’s Comm�ss�on on Soc�al 
Determ�nants of Health �n 2008. In th�s paper, the theoret�cal background of SDH, 
current health �ssues �n Nepal and trans�t�onal pol�cy development are d�scussed. 
The rev�ew of Nepal’s pol�cy development over the last half a century st�ll suggests 
a gloomy scenar�o when we cons�der the current status of populat�on health �n 
Nepal. For the f�rst t�me, the key SDH appl�cable to Nepal are �dent�f�ed, and the�r 
l�nks to current d�sease burdens are explored and synthes�sed. The synthes�s of 
facts shows that the or�g�n of the burden of d�seases, d�sab�l�t�es and premature 
deaths are pr�mar�ly due to l�v�ng cond�t�ons. Desp�te th�s fact, the major�ty of 
people �n Nepal are not aware of th�s ev�dence or workable solut�ons to reduce 
the burden of d�seases. The key recommendat�ons to address the SDH �nclude: 
ra�s�ng publ�c awareness of th�s �ssue; develop�ng pol�t�cal w�ll; and effect�vely 
�mplement�ng health pol�c�es and programmes through coord�nat�on and act�ons 
between relevant M�n�str�es and local commun�t�es. 

1. Introduction
Healthy life is an outcome of sustainable development, as well 
as a powerful and undervalued means of achieving it. We need 
to see health both as a precious asset in itself, and as a means 
of stimulating economic growth and reducing poverty - Dr. Gro 
Harlem Brundtland (http://www.who.int/wssd/en/).

The above statement by Gro Harlem Brundtland, D�rector-General Emer�tus of the 
World Health Organ�zat�on (WHO) �nd�cates that health – “as a state of complete 
phys�cal, mental and soc�al wellbe�ng and not merely an absence of d�sease 
or �nf�rm�ty” (WHO, 1946) – �s both a resource for, as well as an outcome of, 
susta�nable development.  As good health �s a major resource for soc�al, econom�c 
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and personal development, �t �s an �mportant d�mens�on to the qual�ty of l�fe. 
Health as an �ngred�ent of human cap�tal �s a v�tal element �n ach�ev�ng susta�nable 
l�vel�hoods; hence good health and susta�nable l�vel�hoods are �nterconnected as 
they are mutually re�nforc�ng elements. Our everyday �nteract�ons w�th pol�t�cal, 
econom�c, soc�al, cultural, ecolog�cal, behav�oural and b�olog�cal env�ronments help 
to determ�ne our health (Dahal, 2000).  Lack of proper opt�m�sat�on of these factors 
means that �ll-health �s more or less �nev�table (WHO/HWC & CPHA, 1986).

Unt�l recently, �t was bel�eved that access to qual�ty healthcare serv�ces and l�fe 
style cho�ces were the pr�mary factors that shape health outcomes (M�kkonen, et 
al., 2010). However, we have come to learn now that med�cal treatment or l�fe style 
cho�ces are only valuable components, but are not the pr�mary factors. Accord�ng 
to WHO’s Comm�ss�on on Soc�al Determ�nants of Health, the pr�me factors that 
really shape our health are the l�v�ng cond�t�ons �nto wh�ch we are born, grow, 
l�ve, work and age (WHO, 2008). These cond�t�ons have come to be known as the 
'soc�al determ�nants of health' (SDH):

“Our health is shaped by how income and wealth is distributed, 
whether or not we are employed, and if so, the working 
conditions we experience. Furthermore, our well-being is also 
determined by the health and social services we receive, and 
our ability to obtain quality education, food and housing, among 
other factors. And contrary to the assumption that citizens 
have personal control over these factors, in most cases these 
living conditions are (for better or worse) imposed upon us by 
the quality of the communities, housing situations, our work 
settings, health and social service agencies, and educational 
institutions with which we interact” (adapted from Mikkonen & 
Raphael, 2010:p7-8). 

It �s clear from the above excerpt that SDH are those factors that d�rectly �nfluence 
our health and well-be�ng. The �nd�sputable ev�dence based on hundreds of stud�es 
and decades of research f�nd�ngs from all over the world has proven that, more 
than any other factors, �t �s the soc�al �njust�ce resultant from soc�al structures and 
power relat�onsh�ps that �s detr�mental on a grand scale (M�kkonen et al., 2010; 
WHO, 2008). New stud�es also cla�m that dur�ng the last 20 years, health equ�ty 
gaps (d�fferences �n health that are unnecessary, avo�dable, unfa�r and unjust) 
w�th�n and between countr�es appear to be w�den�ng more than ever before, no 
matter whether the country �s developed or develop�ng (Dahlgren & Wh�tehead, 
1992; Marmot & W�lk�nson, 1999; Tarlov 1999; Braveman & Grusk�n, 2002; 
Mackenbach, 2005; W�lk�nson, 2005; Marmot, 2005; WHO, 2008). For �nstance, 
the major�ty of people �n low and m�ddle-�ncome countr�es and one-�n-f�ve �n h�gh 
�ncome countr�es face rampant health �nequal�ty (Yazbeck, 2009; Labonte et al., 
2005; Wade, 2004; Corn�a, 2001). 

Cons�der�ng the extent to wh�ch health �nequal�t�es are occurr�ng even �n Europe’s 
most affluent countr�es where substant�al �mprovements �n health care systems 
have taken place for decades, one can eas�ly �mag�ne the degree of sever�ty �n the 
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s�tuat�on of health equ�ty �n low �ncome countr�es where health care systems are 
st�ll frag�le and nat�onal econom�es and development budgets are solely rely�ng on 
external sources and donors. The poorest of the poor and/or soc�ally marg�nal�sed 
groups, espec�ally from remote rural areas of th�rd world countr�es are suffer�ng the 
most (Yazbeck, 2009; WHO, 2008).  

Desp�te huge efforts and �nvestments to �mprove populat�on health over many 
decades and hav�ng remarkable development �n b�omed�c�ne, the stunn�ng p�cture 
of health �nequ�ty demonstrates system�c problems �n health pol�c�es w�th�n and 
between countr�es. G�ven the earl�er fa�lures result�ng �n d�fferent�ated health 
outcomes, address�ng SDH �s becom�ng a global and nat�onal agenda as a means 
to reduce health equ�ty gaps, presumably �n a generat�on (Schrecker & Taler, 2013; 
WHO, 2008). However, �n many low and m�ddle �ncome countr�es (e.g. Nepal), 
where health problems are enormous, there �s st�ll l�ttle understand�ng of SDH and 
a lack of pr�or�t�sat�on of �ssues to reduce the assoc�ated structural barr�ers. Th�s 
art�cle attempts to explore and d�scuss SDH �n Nepal l�nk�ng �t to the context of 
d�sease burden, health pol�c�es and pract�ces. 

Th�s paper a�ms to descr�be the ex�st�ng scenar�os and theoret�cal concepts of 
SDH �n assoc�at�on w�th Nepal’s current health related �ssues, pol�cy development 
and the�r chang�ng patterns over t�me.  Th�s paper also a�ms to �dent�fy SDH that 
can be appl�cable to Nepal’s context, wh�ch �n turn, w�ll be helpful �n narrow�ng 
down the health equ�ty gaps across the country. Understand�ng the gaps and 
assoc�ated factors are cruc�al pre-requ�s�tes �n promot�ng susta�nable l�vel�hoods. 
In analys�ng soc�al determ�nants of health, �t should be clear whether the author 
�s focus�ng on only soc�al determ�nants of health such as how these factors shape 
health outcomes �n general; or the d�str�but�on of soc�al determ�nants of health 
such as how the �nequ�table d�str�but�on of these determ�nants comes to cause 
health �nequal�t�es. Th�s paper focuses more on the former case.

The paper beg�ns w�th some of the �nternat�onal comm�tments to take act�on on 
SDH, followed by presentat�on on Nepal’s pos�t�on on health status �nternat�onally, 
and �n South As�a. The paper also d�scusses Nepal’s current health problems and 
the�r chang�ng scenar�os, h�stor�cal background, a log�c model and some �mportant 
conceptual�sat�ons of SDH to layout the theoret�cal foundat�on, and �dent�f�cat�on of 
SDH that are appl�cable to Nepal w�th the�r br�ef explanat�ons. 

2. Methodology
Th�s art�cle �s based on rev�ew of l�terature from publ�shed peer rev�ewed journal 
art�cles and web-based l�terature. In add�t�on, grey l�terature - such as books, book 
chapters, government reports, and conference proceed�ngs relevant to th�s chapter 
were rev�ewed. Many health experts and government off�c�als were contacted for 
relevant grey l�terature. Furthermore, a ma�n database that was used for l�terature 
search was ‘Google Scholar’, and the search was gu�ded by a l�st of key words and 
names of key health �nst�tut�ons, authors and some of the relevant references that 
were �dent�f�ed from recently publ�shed art�cles and reports. All relevant l�terature wh�ch 
were access�ble onl�ne were downloaded and screened. Only art�cles deemed relevant 
were rev�ewed. The results were synthes�sed ma�nly us�ng a rap�d rev�ew techn�que. 
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To rev�ew the level and trend of relevant health outcomes, a number of �nd�cators 
h�ghl�ghted by the WHO 2013 (Table 1) and the Inst�tute for Health Metr�cs and 
Evaluat�on (IHME), 2013 (Table 2) were cons�dered. Among health �nd�cators, 
the l�fe expectancy at b�rth �s cons�dered as a standard to measure overall health 
status of people �n a g�ven country. For example, �n 2010, people of S�erra Leone 
and Japan had respect�vely, the lowest (45 years) and the h�ghest (83 years) 
average l�fe expectancy at b�rth. The former �nd�cates the poorest health wh�le the 
latter �nd�cates the strongest health. In the g�ven c�rcumstances, some people can 
l�ve longer w�th an absolutely healthy l�fe, wh�le some surv�ve for relat�vely long 
per�ods but w�th �llnesses and some d�e prematurely. The exper�ences of d�sease 
burden, the number of years lost due to �ll-health, and d�sab�l�ty or early death 
ult�mately �nfluence the overall longev�ty of people. To adjust such exper�ences 
wh�le est�mat�ng longev�ty the est�mat�on of health-adjusted l�fe expectancy has 
been the most common approach used recently. To est�mate health-adjusted l�fe 
expectancy at b�rth, as used �n th�s paper, the est�mat�on of d�sab�l�ty-adjusted 
l�fe years (DALY) �s needed and can be calculated by comb�n�ng both mortal�ty 
(average years of l�fe lost-YLL) and morb�d�ty (years l�ved w�th d�sab�l�ty-YLD) 
exper�ence �nto a s�ngle common metr�c. To est�mate DALY, a standard stat�st�cs 
of l�fe expectancy �s needed. In th�s paper DALYs are used to �nd�cate the health 
or premature death status of Nepalese, expla�n�ng the step-by-step calculat�on 
and procedure used �s beyond the scope of th�s paper but for more deta�ls of th�s 
method see Horton (2012). 

3. National and international commitments
On October 2011, the representat�ves of WHO member states came together �n 
R�o de Jane�ro and every nat�onal author�ty re�terated the�r determ�nat�on "to take 
act�on on SDH through the three overarch�ng recommendat�ons: to �mprove da�ly 
l�v�ng cond�t�ons [of people]; to tackle the �nequ�table d�str�but�on of power, money 
and resources; and to measure and understand the problem and assess the �mpact 
of act�on" (WHO, 2011:p1).

The WHO (2011: p1) also reaff�rmed that: 
“Health inequities within and between countries are politically, 
socially and economically unacceptable, as well as unfair and 
largely avoidable, and that the promotion of health equity is 
essential to sustainable development and to a better quality of 
life and well-being for all, which in turn can contribute to peace 
and security.”

In May 2013, the 66th Assembly of WHO was held �n Geneva where delegates 
and representat�ves from 188 out of 194 member states attended. They restated 
the press�ng need to take act�on on reduc�ng health �nequ�t�es across the member 
states by �mplement�ng the 2011 R�o Pol�t�cal Declarat�on on Soc�al Determ�nants 
of Health to: �dent�fy soc�al determ�nants wh�ch cause health �nequal�t�es; address 
health �nequal�t�es and ach�eve good health; enjoy good health as a fundamental 
r�ght; adopt better governance for health and development; promote part�c�pat�on 
�n pol�cy-mak�ng and �mplementat�on; further reor�ent the health sector towards 
reduc�ng health �nequ�t�es; strengthen global governance and collaborat�on; 
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mon�tor progress and �ncrease accountab�l�ty; and call for global act�on (WHO, 
2013). Nepal has also vowed to comm�t to the �mplementat�on of these declarat�ons 
(WHO, 2013b).

4. An overview of population health situation in Nepal:  
Positioning in the globe and in South Asia

Health �nequal�t�es �n Nepal are w�despread and man�fested through numerous 
health �nd�cators such as l�fe expectancy, �nfant mortal�ty, adolescent fert�l�ty and 
level of stunted ch�ldren. Table 1 shows Nepal’s health status �n the globe and �n 
South As�a based on these health �nd�cators. Although Nepal has exper�enced 
complex pol�t�cal turmo�l along w�th relat�vely weak econom�c growth over the past 
few decades, �t has been progress�ng well �n �ts populat�on health outcomes (NPC/
UNCTN, 2013). For example, l�fe expectancy at b�rth has �ncreased from 38 years 
�n 1960 to 68 years �n 2011. The �nfant mortal�ty rate also decl�ned stead�ly from 
around 200 per 1,000 l�ve b�rths �n 1960 to 39 per 1,000 l�ve b�rths �n 2011 (WHO, 
2013). The under-f�ve mortal�ty rate and maternal mortal�ty rat�o also followed a 
s�m�lar trend. For example, the maternal mortal�ty rat�o of 770 per 100,000 l�ve 
b�rths �n 1990 decreased to be 360 and 170 respect�vely �n 2000 and 2010 (M�n�stry 
of Health (MoH), 2011).

Table 1: Nepal's rank�ng on selected health �nd�cators �n the world and �n South As�a

Indicators Status Relative Ranking (1 is best) among 
WHO member states and SAARC* 
countries

L�fe expectancy at b�rth 
(both sexes) 2011

68 years 128th of 194 WHO 
member states  

4th of 7 South 
As�an nat�ons

Infant mortal�ty rate  (per 
1,000 l�ve b�rths)  2011

39.0 140th of 194 WHO 
member states   

4th of 7 South 
As�an nat�ons

Adolescent fert�l�ty rate 
(per 1,000 g�rls ages 15-
19 years) (2005-2010)

81.0 118th of 147 WHO 
member states   

6th of 6** South 
As�an nat�ons

Stunted Ch�ldren <5 (%) 
(2005-2012) 

40.5 92nd of 114 WHO 
member states  

4th of 7 South 
As�an nat�ons

(Source: WHO, 2013)

*SAARC (South As�an Assoc�at�on of Reg�onal Cooperat�on) compr�ses Nepal, Ind�a, Bhutan, 
Bangladesh, Pak�stan, Mald�ves, Sr� Lanka and Afghan�stan. As Afghan�stan was recently added to 
th�s network, �s not �ncluded �n th�s rank�ng
**  Bangladesh has no data reported for adolescent fert�l�ty rates of g�rls aged 15-19.
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Table 2: Rank�ng of general l�fe expectancy and the health adjusted l�fe expectancy 
at b�rth �n South As�a between 1990 and 2010

Countries Life expectancy at birth
(Years)

Health adjusted life 
expectancy at birth (Years)

1990 Rank 2010 Rank 1990 Rank 2010 Rank
1. Sr� Lanka 73.3 1 75.5 2 62.1 1 65.3 2
2. Mald�ves 65.1 2 78.8 1 55.7 2 68.0 1
3. Pak�stan 62.3 3 65.7 6 53.3 3 56.5 5
4. Bangladesh 58.9 4 69.0 5 49.2 7 58.4 6
5. Bhutan 58.8 5 69.4 3 50.0 4 59.7 3
6. Nepal 58.8 6 69.2 4 49.8 5 58.8 4
7. Ind�a 58.3 7 65.2 7 49.8 6 56.2 7

Note: Although life expectancy at birth in Nepal in 2010 seems slightly higher 
than in 2011 (Table 1), the two sources are influenced by different calculation 
techniques. Source: IHME, 2013.

As other South As�an ne�ghbours, Nepal �s �mprov�ng �ts populat�on health �nd�cators 
over t�me.  For example, l�fe expectancy at b�rth �n Nepal �n 1990 was ranked 6th, 
wh�ch moved up to a rank of 4th �n 2010 (Table 2). S�m�larly, the health adjusted l�fe 
expectancy at b�rth moved up to 4th �n 2010 from �ts 5th rank �n 1990.  Desp�te these 
�mprovements, Nepal� people are dy�ng 14.3 years earl�er (IHME, 2013) than the�r 
potent�al capac�ty of surv�v�ng, wh�ch may be due to the current burden of d�seases 
(Table 3).  

5.  The real health problems in Nepal that cause 
premature deaths and disabilities

It �s �mportant to understand the d�seases that cause �ll health among Nepalese 
and lead them to d�e prematurely. Robust sc�ent�f�c ev�dence shows that there are 
168 causes of �ll health, d�sab�l�ty and premature deaths �n Nepal (IHME, 2013) 
�nclud�ng both commun�cable and noncommun�cable d�seases. Table 3 shows 
some of the most common causes that contr�bute to �ll-health and premature 
deaths �n Nepal. 

Overall, �n recent years, South As�a has made good progress �n reduc�ng 
mortal�ty and prolong�ng l�fe (WHO, 2013). Although most South As�an countr�es 
have succeeded �n decreas�ng the �ntens�ty of commun�cable d�seases, w�th the 
except�on of HIV/AIDS, commun�cable d�sease have st�ll rema�ned the top dr�vers 
of premature deaths and d�sab�l�t�es (Table 2).
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Mean 
rank

(a) Top 20 diseases in 1990 (b) Top 20 diseases in 
2010

(c) Change 
in rank 

from 1990 
to 2010 

1 Lower resp�ratory �nfect�on 
***

Lower resp�ratory 
�nfect�on***

No change

2 D�arrheal d�sease*** D�arrheal d�sease*** No change
3 Neo-natal encephalopathy*** Neo-natal 

encephalopathy***
No change

4 Pre-term b�rth 
compl�cat�ons***

Chron�c Obstruct�ve 
Pulmonary D�sease 
(COPD)**

6 to 4

5 Tuberculos�s*** Low back pa�n** 11 to 5
6 Chron�c Obstruct�ve 

Pulmonary D�sease 
(COPD)**

Tuberculos�s*** 5 to 6

7 Congen�tal anomal�es** Pre-term b�rth 
compl�cat�ons *** 

4 to 7

8 Prote�n energy 
malnutr�t�on***

Ischem�c heart d�sease** 19 to 8

9 Tetanus*** Iron def�c�ency 
anaem�a***

10 to 9

10 Iron def�c�ency anaem�a*** Self-harm* 18 to 10
11 Low back pa�n** Road �njury* 15 to 11
12 Neo-natal seps�s*** Neo-natal seps�s*** No change
13 Syph�l�s*** Stroke** Emerged
14 Mechan�cal Forces* HIV/AIDS*** Emerged
15 Road �njury* Major depress�ve 

d�sorder**
Emerged

16 Measles*** Asthma** 20 to 16
17 Maternal d�sorders*** D�abetes** Emerged
18 Self-harm* M�gra�ne** Emerged
19 Ischem�c heart d�sease** Anx�ety d�sorder** Emerged
20 Asthma** Congen�tal anomal�es** 7 to 20

Table 3: Top 20 causes of premature deaths and d�sab�l�t�es �n 1990 and 2010 �n 
Nepal by types

Note: *** Commun�cable, maternal, neonatal, and nutr�t�onal d�sorder;  
** Noncommun�cable; *Injury

(Source: IHME, 2013) †Although ev�dences from IHME, 2013 cannot be free from l�m�tat�ons.  
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In Nepal, resp�ratory d�sease �s the number one cause of premature deaths and 
d�sab�l�t�es, espec�ally �nfect�ng the lower resp�ratory system �n the human body 
such as the trachea (w�ndp�pe), a�rways and lungs (Gost�n et al., 2003). S�m�larly, 
d�arrheal d�sease �s the second lead�ng cause of death among ch�ldren under 
f�ve years of age, wh�ch can be caused by a host of v�ral, bacter�al or paras�t�c 
organ�sms, most of wh�ch are spread by faeces-contam�nated water (WHO, 2015). 
Neonatal compl�cat�on, the th�rd lead�ng cause of death �n Nepal, �s a cl�n�cally 
def�ned syndrome of d�sturbed neurolog�cal funct�on �n �nfants wh�ch man�fests by 
d�ff�culty w�th �n�t�at�ng and ma�nta�n�ng resp�rat�on, depress�on of tone and reflexes, 
sub-normal level of consc�ousness, and often se�zures (Nelson et al., 1991).   

S�m�larly, as people age and tend exerc�se less, bone strength and muscle elast�c�ty 
and tone tend to decrease loos�ng flu�d and flex�b�l�ty that lead to nerve or muscle 
�rr�tat�on or bone les�ons wh�ch cause musculoskeletal d�sorders (e.g. lower back 
pa�n) (NIH, 2014). Tuberculos�s, wh�ch typ�cally affects the lungs and also other 
parts of the body, �s another cause of premature death. S�m�larly, as shown �n the 
Table 3, pre-term b�rth compl�cat�ons (before 37 completed weeks of gestat�on); 
card�o-vascular d�sease (any abnormal cond�t�on character�sed by dysfunct�on 
of the heart and blood vessels); �ron def�c�ency anaem�a (low red blood cell or 
haemoglob�n levels); psycholog�cal d�sorder (a syndrome character�sed by cl�n�cally 
s�gn�f�cant d�sturbance �n an �nd�v�dual's cogn�t�on, emot�on regulat�on or behav�our 
that reflects a dysfunct�on �n the psycholog�cal, b�olog�cal or developmental 
processes underly�ng mental funct�on�ng); �njury (road �njury �nclud�ng b�cycle, 
motorcycle, motor veh�cle, pedestr�an �njury, falls, drown�ng, burns, and self-
harm); HIV/AIDS (a d�sease of the human �mmune system caused by �nfect�on w�th 
human �mmunodef�c�ency v�rus); d�abetes (metabol�c d�seases �n wh�ch a person 
has h�gh blood sugar); and m�gra�ne (a chron�c neurolog�cal d�sorder character�sed 
by recurrent moderate to severe headaches) are other lead�ng causes of death 
and d�sab�l�t�es �n Nepal. 

Table 4 shows some of the top r�sk factors (�n order of h�gher to lower effect) that 
Nepal� people faced �n 2010. Each of these factors was assoc�ated w�th develop�ng 
d�seases that caused premature death.
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Table 4: R�sk factors contr�but�ng to the causes of premature deaths and d�sab�l�t�es 
�n Nepal

1. D�etary r�sk
2. Household a�r pollut�on
3. H�gh blood pressure
4. Tobacco smok�ng /chew�ng
5. Amb�ent (outdoor) part�culate matter pollut�on 
6. H�gh fast�ng plasma glucose 
7. Alcohol use 
8. Underwe�ght dur�ng ch�ldhood
9. Phys�cal �nact�v�ty

10.  Occupat�onal r�sk
11. Sub-opt�mal breast-feed�ng
12.  San�tat�on

(Source: IHME, 2013)

D�etary r�sk has been the number one r�sk factor for premature deaths (Table 4) �n 
Nepal.  D�etary r�sk generally refers to d�etary def�c�enc�es or fa�lure to assess the 
r�sks (Box 2) as well as be�ng unable to consume a m�n�mum number of serv�ngs 
from one or more food groups represented �n the Food Gu�de Pyram�d (F�g. 1) and 
follow the D�etary Gu�del�nes (Box 1); th�s leads to �mpa�red or endangered health 
status (The Nat�onal Academy of Sc�ences, 2002). Nepal also publ�shed Food-
Based D�etary Gu�del�nes �n 2004 (FAO, 2004) wh�ch h�ghl�ghts seven d�rect�ons 
to “(1) eat a var�ety of foods every day, (2) eat four t�mes a day, (3) encourage 
eat�ng trad�t�onal and fest�val foods, (4) consum�ng l�vestock products (f�sh, meat, 
m�lk, eggs) everyday, (5) encourage eat�ng locally ava�lable dark green, yellow and 
other vegetables and  fru�ts, (6) use �od�zed salt and (7) use fats/o�l �n moderat�on” 
(FAO, 2004).  Desp�te th�s publ�cat�on, the food-based d�etary gu�del�nes are vague 
and not clear enough to apply them �n da�ly l�fe. 

Household a�r pollut�on �s the second lead�ng r�sk factor, contr�but�ng to develop�ng 
acute resp�ratory �nfect�ons among ch�ldren and chron�c obstruct�ve pulmonary 
d�sease and lung cancer �n adults �n Nepal. Accord�ng to the NDHS, 2011, over 
80% of Nepal’s populat�on l�ve �n rural areas (GoN, 2012). Almost all of them 
depend on the�r trad�t�onal �ndoor stoves us�ng sol�d and b�omass fuels (e.g. 
f�rewood, dung, and agr�cultural res�dues) and coal for cook�ng and heat�ng (GoN, 
2012; MoH, 2011). Th�s cook�ng and heat�ng techn�que results �n h�gh levels of 
�ndoor pollut�on conta�n�ng small part�cles, carbon monox�de and excess�ve levels 
of part�culates (WHO, 2014). Tobacco smok�ng and amb�ent (outdoor) part�culate 
matter pollut�on are further causes contr�but�ng to problems related to resp�ratory 
compl�cat�ons (WHO, 2014). L�kew�se, people who are econom�cally well-off and 
have sedentary l�festyle or who are phys�cally �nact�ve are �ncreas�ngly develop�ng 
h�gh blood pressure, h�gh fast�ng plasma glucose (d�abetes) and other r�sk factors 
as outl�ned �n Table 4, wh�ch adds further r�sks. 
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F�gure 1: Pyram�d gu�de for food cho�ce 

Box 1: The dietary guidelines for 
Americans

• Let the Pyram�d gu�de your food 
cho�ces. 

• Choose a var�ety of gra�ns da�ly, 
espec�ally  whole gra�ns. 

• Choose a var�ety of fru�ts and 
vegetables da�ly. 

• Keep foods safe to eat CHOOSE 
SENSIBLY. 

• Choose a d�et that �s low �n saturated 
fat and cholesterol and moderate �n 
total fat. 

• Choose beverages and foods to 
moderate your �ntake of sugars.

• Choose and prepare foods w�th less 
salt.  

• If you dr�nk alcohol�c beverages, do 
so �n moderat�on. 

(Source: USDA/HHS, 2000) from The 
National Academy of Sciences, 2002. 

Box 2: Dietary risk assessment 
indicators

• Inadequate/Inappropr�ate nutr�ent 
�ntake 

• Fa�lure to meet d�etary gu�del�nes 
(Box 1)

• Vegan d�ets 
• H�ghly restr�ct�ve d�ets 
• Other d�etary r�sk 
• Inappropr�ate �nfant feed�ng 
• Early �ntroduct�on of sol�d foods 
• Feed�ng cow’s m�lk dur�ng f�rst 12 

months 
• No dependable source of �ron for 

full-term 
• Infants at 6 months of age or later 
• Improper d�lut�on of formula 
• Feed�ng other foods low �n essent�al 

nutr�ents 
• Lack of san�tat�on �n preparat�on/

handl�ng of nurs�ng bottles 
• Infrequent breastfeed�ng as sole 

source of nutr�ents 
• Inappropr�ate use of nurs�ng bottles 
• Excess�ve caffe�ne �ntake 

(breastfeed�ng 
• woman) 
• Inadequate d�et 
• Inappropr�ate or excess�ve �ntake of 

d�etary 
• Supplements �nclud�ng v�tam�ns, 

m�nerals, and herbal remed�es 
• In adequate v�tam�n/m�neral 

supplementat�on 
• Inappropr�ate feed�ng pract�ces for 

ch�ldren 

Source: Food and Nutrition on Service 
(FNS, 1998) from The National 
Academy of Sciences (2002)
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6. Changing pattern of health problems over time in 
Nepal

Understand�ng the chang�ng patterns of d�seases �s cruc�al for �dent�fy�ng the 
�ntens�ty and effect of each d�sease over t�me. Table 3 presents the top 20 d�seases 
respons�ble for premature deaths and d�sab�l�t�es �n 1990 and 2010 �n Nepal. The 
last column of Table 3 presents the chang�ng trends of d�seases accord�ng to 
the�r �mpact (rank�ng) �n 2010 compared to 1990 and also d�splays some newly 
emerg�ng �llnesses, major�ty of wh�ch are related to noncommun�cable (chron�c) 
d�seases and psycholog�cal d�sorders. 

Account�ng for only the top 20 among 168 causes of �llnesses between 1990 and 
2010 �n Nepal, the d�sease burden �n 1990 was dom�nated by commun�cable, 
maternal, neo-natal and nutr�t�onal d�sorders (60%), followed by non-commun�cable 
d�sease (25%) and �njur�es (15%). However, th�s trend �n 2010 sh�fted to be 
dom�nated by non-commun�cable d�seases (50%) followed by commun�cable, 
maternal, neo-natal and nutr�t�onal d�sorders (40%), and �njury (10%) (although 
top three causes of mortal�ty and morb�d�ty �n 2010 were st�ll from commun�cable 
d�seases). The burden from non-commun�cable causes comes espec�ally from 
musculoskeletal d�sorders (e.g. low back pa�n), �schem�c heart d�sease, stroke, 
asthma, d�abetes, m�gra�ne, anx�ety d�sorders, major depress�ve d�sorders and 
congen�tal anomal�es.

7. Social determinants of health to address the burden 
of diseases

In order to address the �ssues related to the burden of d�seases, we have to f�rst 
�dent�fy the root cause(s) of these d�seases. Theoret�cal ev�dence (F�gure 2) (Tarlov, 
1999; Keon & Pep�n, 2009) clearly shows that the or�g�n of these health problems 
fac�ng Nepal have very l�ttle to do w�th access to qual�ty healthcare serv�ces, albe�t 
healthcare serv�ces are very �mportant for treatment of d�seases; they are pr�mar�ly 
related to the range of soc�o-econom�c and env�ronmental cond�t�ons �n wh�ch 
people l�ve and �nteract (Marmot, 2005). 

F�gure 2:  The determ�nants of health as set out by Dahlgren and Wh�tehead (1992)  
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Dahlgren and Wh�tehead’s (1992) soc�al health framework, commonly known 
as ‘mult�-level ra�nbow model’, supports th�s �dea (F�gure 2).  Accord�ng to th�s 
model, there are f�ve levels where d�fferent factors contr�bute to (the or�g�nat�on of) 
d�sease(s) wh�ch �mpact our health. They are: 

1. Biological factors:  Th�s �ncludes any b�olog�cal factors such as age, sex and 
hered�ty.

2. Individual life style factors: (m�cro-level) that refers to our �nd�v�dual behav�ours 
such as d�et, substance abuse, sexual behav�our, phys�cal act�v�ty, wh�ch can have 
pos�t�ve or negat�ve �mpacts on our health. If our behav�our �s l�nked to smok�ng, 
drug and alcohol m�suse, poor d�et and lack of phys�cal act�v�t�es, the or�g�n of 
d�seases such as resp�ratory �nfect�ons, d�arrhoea, or d�abetes may beg�n.

3.Social and community networks (meso-level): refers to fam�ly (e.g. parents, w�fe, 
ch�ldren, and s�bl�ngs), fr�ends, and the w�der soc�al c�rcles around us. The qual�ty 
of soc�al and commun�ty networks are a protect�ve factor to promote health, but �f 
the healthy and joyful relat�onsh�p between these networks cannot be ma�nta�ned, 
th�s leads to psycholog�cal stress by wh�ch health compl�cat�ons beg�n. 

4.Living and working conditions (macro-level): refers to access�b�l�ty of welfare 
serv�ces, such as the nat�onal or local health system, educat�on, soc�al serv�ces 
(espec�ally publ�c), transport, le�sure fac�l�t�es, tra�n�ng and employment, hous�ng 
and amen�t�es. It also �ncludes fac�l�t�es l�ke runn�ng water and san�tat�on, and 
hav�ng access to essent�al goods l�ke food, cloth�ng and fuel. If any �mbalance 
�n these l�v�ng and work�ng cond�t�ons �s exper�enced, they negat�vely �mpact our 
health and a range of health problems can or�g�nate.

5. General socio-economic, cultural and environmental conditions (macro-level): 
refers to factors such as wages, d�sposable �ncome, ava�lab�l�ty of work, taxat�on, 
and pr�ces; fuel, transport, food, cloth�ng, and health pol�c�es etc., that �mpact 
health and wellbe�ng. Furthermore, these general cond�t�ons can d�rectly affect 
government spend�ng capac�ty, and �n turn have a d�rect �nfluence on health and 
soc�al pol�cy pr�or�t�es. These factors related to our l�v�ng cond�t�ons of where we 
are born, grow, l�ve, work, and age are cons�dered determ�nants of health. 

Tarlov (1999) has quant�f�ed the extent our health can be determ�ned by d�fferent 
factors of SDH. He bel�eves that genes and assoc�ated b�ology, as well as health 
behav�ours, account for about 25% of the �mpact. The rema�n�ng three layers 
of determ�nants are: soc�al character�st�cs (e.g. d�scr�m�nat�on, gender, culture), 
phys�cal or total ecology (e.g. where people l�ve) and the soc�al structural element 
beyond the rem�t of publ�c pol�cy such as soc�al and commun�ty aspects of health 
serv�ces or med�cal care (e.g. access to qual�ty health care and hav�ng or not 
hav�ng �nsurance); altogether these account for about 75% of the �mpact on our 
health. A report by the Canad�an Senate �n 2009 also stated that 75% of the factors 
that �nfluence populat�on health are not related to any healthcare del�very system 
(Keon & Pep�n, 2009). Th�s ev�dence aff�rms that our l�v�ng cond�t�ons alone 
are respons�ble for creat�ng 75% of our health problems. Th�s also conf�rms the 
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prev�ous assumpt�on that cl�n�cal care alone can f�x all of our health problems 
was �naccurate; �ndeed, advanced cl�n�cal systems can only prov�de treatments 
for these d�seases that are created by the �nteract�ons of d�fferent factors from 
our l�v�ng cond�t�ons (see WHO, 2010a, Soc�al Determ�nants of Health D�scuss�on 
Paper 1 for deta�ls). 

Wh�tehead (1992) showed that there may be measurable d�fferences �n health 
exper�ences and health outcomes between d�fferent populat�on groups accord�ng 
to age, d�sab�l�ty, ethn�c�ty, gender, and soc�o-econom�c status. If these d�fferences 
occur, then health �nequal�t�es are l�kely to ex�st. These �nequal�t�es can be e�ther 
avo�dable or unavo�dable. For example, the d�fference �n mob�l�ty between an 80 
year old grandfather and h�s 20 year old grandson attr�butable to the ‘b�olog�cal 
health determ�nant’ may not be poss�ble to change. When a health outcome �s 
unavo�dable and �s called ‘health �nequal�ty’. S�m�larly, there are measurable 
d�fferences �n opportun�ty for d�sparate populat�on groups wh�ch results �n unequal 
health status. For example, �nfant mortal�ty rates between people from d�fferent 
soc�al classes of Nepal such as Newar, Brahm�n, Dal�t and Janjat� are d�fferent 
(MoH, 2012). Th�s measurable d�fference �n �nfant mortal�ty rates �s avo�dable and 
can be judged to be eth�cally unfa�r and unjust (Wh�tehead, 1992: WHO, 2008).  
Such ‘health �nequal�t�es’ are called ‘health �nequ�ty’ (Gwatk�n, 2002). Th�s health 
�nequ�ty results from soc�al structures and power relat�onsh�ps establ�sh�ng barr�ers 
to health equal�ty (M�kkonen et al., 2010; WHO, 2008). Nepal �s not an except�on. 
Th�s suggests that �dent�fy�ng SDH appl�cable to Nepalese context would allow us 
to p�npo�nt the gaps to �mprove the SDH factors affect�ng health and thereby allow 
us to address them. Do�ng th�s can enhance the better health of Nepalese people 
wh�ch ult�mately promotes susta�nable l�vel�hoods.  

8. Social determinants of health: a neglected paradigm 
in Nepal’s health policies

S�nce 1965, the Government of Nepal has been cont�nuously try�ng to �mprove 
the health of �ts people and has been work�ng �n collaborat�on w�th nat�onal 
and �nternat�onal commun�t�es. In 1986, world health leaders attended the f�rst 
�nternat�onal conference called "Ottawa Charter for Health Promot�on” �n Ottawa, 
Canada wh�ch emphas�sed collect�vely the �nfluence of contextual factors on health 
(WHO, 1986). Nepal also agreed on the dec�s�ons but could not �mplement th�s 
concept �n the Seventh Development Plan (1985-1990).  Th�s plan was the f�rst of 
�ts k�nd �n the h�story of Nepal, �n wh�ch a comprehens�ve set of pol�c�es focuss�ng on 
populat�on-health, agr�culture, forestry, urban�sat�on, manpower and employment, 
educat�on, women empowerment, as well as commun�ty development were 
establ�shed (MoHP, 2012). Subsequently, the government of Nepal �ntroduced a 
comprehens�ve Nat�onal Health Pol�cy (NHP) �n 1991 a�m�ng to enable �ts c�t�zens 
to l�ve more healthy l�ves by �mprov�ng the�r overall health cond�t�ons. Th�s pol�cy 
adopted a pr�mary health care approach and a�med to extend health serv�ces, 
�nclud�ng modern med�cal fac�l�t�es and tra�ned health care prov�ders, to address 
both prevent�ve and curat�ve serv�ces to the rural and remote areas of Nepal. A 
year after th�s pol�cy was �mplemented, Dahlgren and Wh�tehead (1992) from 
WHO, Reg�onal Off�ce for Europe publ�shed a report h�ghl�ght�ng the �mportance of 
soc�al determ�nants on people's health. Nepal’s E�ghth Development Plan (1992-
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1997) was �ntroduced �n the same year wh�ch gave cont�nu�ty to the health pol�cy 
pr�or�t�es of 1991 (NPC, 1992). Unt�l that t�me, there was no clear awareness about 
the concept of soc�al determ�nants of health �n Nepal. 

Over t�me, fa�rly comprehens�ve frameworks of health pol�c�es, strateg�es and 
plans have been formulated. In 1997, the second Long-term Health Plan (1997-
2017) and the N�nth Development Plan (1997-2002) were formulated. They 
followed the strateg�c analys�s to operat�onal�se the second long term health plan 
(2002-03), the med�um term expend�ture framework, Nepal Health Sector Program 
Implementat�on Plan (2003-2007), the Tenth Development Plan (2002-2007), and 
the Nepal Health Sector Program - I  (2004-10).  Later, along w�th the �nter�m 
const�tut�on 2007, a three-year Nat�onal Plan was �ntroduced. S�nce 2010, Nepal 
Health Sector Programme-II (NHSP-II; 2010-2015) has been �n operat�on (M�n�stry 
of Health and Populat�on, 2010). Now Nepal �s �n the process of prepar�ng NHSP-
III for 2015-20. However, thus far the Nepal government and other stakeholders 
work�ng �n populat�on health sectors have not �ntegrated the concept of soc�al 
determ�nants of health �nto health pol�c�es �n a mean�ngful way. Th�s s�tuat�on also 
hampers several publ�c/populat�on health �nst�tut�ons (e.g. Inst�tute of Med�c�ne or 
Academy of Sc�ences) as they lack a foundat�on of sc�ent�f�c l�terature �n Nepal’s 
context to refer to �n order to develop a comprehens�ve publ�c health curr�culum 
wh�ch embraces SDH for Bachelors and Masters degrees. Otherw�se, th�s prevents 
awareness and tra�n�ng of the next generat�on of those work�ng �n the health care 
system. In th�s context, Shrestha and Pathak (2012) state that, “the new health 
pol�cy should be broad enough to �nclude �ssues not only of the health sector but 
also of populat�on and nutr�t�on .... and should cover the SDH" (p 24). However, unt�l 
now �t can be argued that soc�al determ�nants of health have st�ll been neglected 
�n Nepal’s health pol�c�es and programs. 

9. Identifying social determinants of health in Nepal
A var�ety of conceptual�sat�ons of SDH have been developed over t�me �n the 
�nternat�onal arena (Table 5). Soc�al context of a nat�on or soc�ety �s the most 
�mportant feature for �dent�fy�ng SDH appl�cable to that nat�on or soc�ety.
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Ottawa 
Charter

(1986)

Dahlgren and 
Whitehead 

(1992)

Health Canada 

(1998)

World Health 
Organization 

(WHO, 2003)

Center for 
Disease Control 

USA

(CDC, 2005)

- Peace
- Shelter
- Educat�on
- Food
- Income
- Stable 

ecosystem
- Susta�nable 

resources
- Soc�al 

just�ce
- Equ�ty

- Agr�culture and food 
product�on

- Educat�on
- Work env�ronment
- Unemployment
- Water and 

san�tat�on
- Health care 

serv�ces
- Hous�ng 

- Income and 
soc�al  status

- Soc�al support 
network

- Educat�on
- Employment 

and work�ng 
cond�t�ons

- Phys�cal 
and soc�al 
env�ronments

- Healthy ch�ld 
development

- Health 
serv�ces

- Gender
- Culture

- Soc�al grad�ent
- Stress
- Early l�fe
- Soc�al 

exclus�on
- Work
- Unemployment
- Soc�al support
- Add�ct�on
- Food Transport

- Soc�o-
econom�c 
status

- Transportat�on
- Hous�ng
- Access to 

serv�ces
- D�scr�m�nat�on 

by soc�al 
group�ng

- Soc�al and 
env�ronmental 
stressor

Source: Bryant et al. (2010):p3

SDH not only concentrates on how these determ�nants shape health outcomes �n 
general, but also focuses on how the �nequ�table d�str�but�on of these determ�nants 
causes health �nequal�t�es (Bryant et al., 2010); th�s scope �s the most �mportant 
factor to �nform pol�c�es for susta�nable populat�on health outcomes, wh�ch �s one 
of the fundamental character�st�cs of susta�nable l�vel�hoods. In Nepal, no SDH 
have been �dent�f�ed yet. However, cons�der�ng Nepal’s comm�tments to take 
act�on on SDH (follow�ng recommendat�ons from the World Health Organ�zat�on) 
as a means of reduc�ng health �nequ�ty, �dent�fy�ng soc�al determ�nants of health 
appl�cable to the context of Nepal �s �mportant. Th�s paper, for the f�rst t�me, 
contr�butes to th�s endeavour, focus�ng on how soc�al determ�nants shape health 
outcomes cons�der�ng the conceptual�sat�ons of SDH g�ven �n Table 6 as a bas�s. 
The concept of soc�al grad�ent and double burden of d�seases are �mportant for 
understand�ng Nepal’s current context �n connect�on to SDH. 

10. Social gradient and triple burden of diseases in Nepal
The concept of lead�ng healthy l�ves �s easy for some, but d�ff�cult for many, �s known 
as the ‘soc�al grad�ent �n health’ that runs from top to bottom of the soc�o-econom�c 
spectrum (WHO, 2014). Th�s means, the lower the soc�o-econom�c pos�t�on, the 
more �nfer�or the health status. Normally, people w�th such poor health status �n 
h�gh �ncome countr�es tend to be suffer�ng from the burden of noncommun�cable 
d�seases, but �n low �ncome countr�es �t �s expected to suffer from the burden 
of commun�cable d�seases. However, Nepal, even be�ng character�sed as a low-
�ncome country, �s suffer�ng from the tr�ple burden of d�seases: (�) commun�cable, 
(��) noncommun�cable (MoHP, 2011), and (���) �njury-v�olence and d�saster. Box 3 
presents a s�mple story of the complex set of factors/cond�t�ons that determ�ne the 
burden of d�seases �n Nepal. 

Table 5: Var�ous conceptual�sat�ons of the soc�al determ�nants of health 



THEME IV: 
Health and Susta�nable L�vel�hoods

326

Box 3: A scenar�o of l�v�ng cond�t�ons that determ�ne the burden of d�seases

(a) A scenar�o of a poor rural 11-year �ll�terate 
g�rl 

(b) A scenar�o of a r�ch and college 
graduate urban 35-year woman 

Q: Why �s Shant� �n the health post?

A: Because she has a bad �nfect�on �n her foot. 

Q: But why does she have an �nfect�on? 

A. Because she has a b�g cut on her foot and �t 
has got �nfected. 

Q: But why does she have a b�g cut on her foot? 
A. Because wh�st try�ng to collect f�rewood by 
chopp�ng a log, her hand acc�dently sl�pped and 
her rusted axe jabbed �nto her bare foot. 

Q: But why she was collect�ng f�rewood at such 
an early age? 

A. Because as the f�rst ch�ld among her 5 
s�bl�ngs and be�ng from a poor fam�ly she has 
the respons�b�l�ty to help her parents to prov�de 
for the fam�ly. She has a da�ly rout�ne to go to 
forest w�th other v�llagers to collect f�rewood �n 
the morn�ng and look�ng after her s�bl�ngs dur�ng 
the day. 

Q: But why don't her parents send her to 
school? 

A. Because her parents are so poor and l�v�ng 
�n a m�serable cond�t�on. They are not even 
able to suff�c�ently feed the�r k�ds desp�te the�r 
hard work. Send�ng her to school �s out of the 
quest�on. 

Q: But why are her parents so poor?

A. Because they only have a small plot of land, 
wh�ch �s not enough to grow adequate food and 
vegetables to feed the fam�ly even for 3 months 
�n a year. They are uneducated and have to 
work hard for da�ly wages just to feed the fam�ly.  

Q: But why?

Q: Why �s Sonu �n the hosp�tal?

A: Because she �s suffer�ng from type-2 
d�abetes and h�gh blood pressure. 

Q: But why does she have d�abetes 
and blood pressure? 

A. Because she �s overwe�ght and 
under lots of stress. 

Q: But why? 

A. Because she does desk work, she 
does not have regular des�gnated 
meal t�mes, but when she eats, she 
has a very heavy meal and does not 
do any exerc�se. 

Q: But why? 

A. Because she th�nks that l�v�ng the 
good l�fe �s only based on eat�ng h�gh 
calor�e del�c�ous food and stay�ng w�th 
sedentary l�fe style. 

Q: But why does she th�nk so? 
 
A. Because she has grown-up �n such 
an env�ronment where most members 
of soc�ety perce�ve that spend�ng 
money on expens�ve food (e.g. alco-
hol�c beverage, meat and sweets) and 
hav�ng a relaxed l�fe w�ll lead them to 
be prest�g�ous and are env�ed.  

Q: But why? 

A. Because money �s thought to be 
the key to prosper�ty, and c�t�zens 
are often not educated about healthy 
l�festyles as a part of prosperous l�fe. 

Q: But why?

Note: This story is based on the discussions with key health researchers, and policy 
makers in Kathmandu during February 1-16, 2014 and also personal observations 
of author in rural villages of more than 50 out of 75 districts in Nepal.
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The conceptual framework developed by Brunner and Marmot (2006) on soc�al 
determ�nants of health and the pathways to well-be�ng or �llness �s adapted (mod�f�ed 
from the or�g�nal) to apply �t to the Nepalese context.  F�gure 3 shows a process of 
pathways wh�ch starts from soc�al structure and ends at well-be�ng, morb�d�ty and/
or mortal�ty. It �s clear from the f�gure that soc�al structure �nfluences the l�v�ng and 
work�ng cond�t�ons of people wh�ch shapes one’s health and well-be�ng, operat�ng 
through the soc�al env�ronment, econom�c, psycholog�cal, mater�al and behav�oural 
pathways. Genet�cs, early l�fe and cultural factors strongly �nfluence health �n all 
stages of l�fe (F�gure 3). 

F�gure 3:  Soc�al determ�nants of health and pathways to health and well-be�ng adapted from Brunner 
and Marmot (2006) p.9.

11. Social determinants of health that are directly 
applicable to Nepal

Cons�der�ng all of th�s ev�dence and conceptual�sat�ons of SDH related to the 
part�cular context of Nepal, the follow�ng th�rteen SDH are appl�cable to the nat�on 
(Table 6).

Social Structure: 
religion, language, 

rituals, norms, 
systems & shared 

values

Material Factors: 
Housing, sanitation & 

living conditions, 
physical infrastructure 
& transportation, and 

food security

Political, governance, 
legal, economic & 

educational systems

Ethnicity and religion

Community, family, 
religion, law, gender, 
economy, civil rights

Social capital and
safety net
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Health
behaviors

Pathophysiological Changes:
Organ impairment

Brain: Neuro-
endocrine and 

immune response

Access to 
health care Well-

being,
Morbidity,
Mortality

Early life Genes Culture

Economic situation of 
the state/Poverty
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Table 6: Key soc�al determ�nants of health that are d�rectly appl�cable to Nepal

1. Pol�t�cs, pol�cy and governance 8. Poor hous�ng, san�tat�on and l�v�ng 
cond�t�ons

2. Poverty 9. Phys�cal �nfrastructure and transpor-
tat�on

3. Educat�on and health l�teracy 10. Food secur�ty
4. Employment and work�ng cond�t�ons 11. Early l�fe and ch�ldhood develop-

ment
5. Gender 12. Stress
6. Ethn�c�ty, rel�g�on and culture 13. Access to health care and seek�ng 

behav�our
7. Soc�al cap�tal and safety net 

Below the key soc�al determ�nants of health are br�efly summar�sed as they apply 
to Nepal.

11.1 Key determinant: Politics, policy and governance
Pol�t�cs, pol�cy and governance are �nterl�nked. For better or worse, they play 
a cr�t�cal role �n health affa�rs, rang�ng from d�sease prevent�on to health care 
reforms as well as the �mplementat�on of �ntervent�on programs a�med at reduc�ng 
�nequal�t�es (WHO, 2011a). Publ�c pol�cy that emerge from good pol�t�cs and 
effect�ve governance systems pos�t�vely affect hous�ng, educat�on, �ncome, access 
to food, the ava�lab�l�ty and qual�ty of health care; all of these create the env�ronment 
�n wh�ch we l�ve (Harvard School of Publ�c Health, 2011). Adopt�ng appropr�ate 
laws and pol�c�es and ensur�ng the�r effect�ve �mplementat�on �s necessary �n 
address�ng ex�st�ng as well as emerg�ng health �ssues a�m�ng to �mprove overall 
populat�on health. 

In Nepal, a long trans�t�on per�od and general pol�t�cal �nstab�l�ty has affected the 
overall governance system, mak�ng �t d�ff�cult to reduce or el�m�nate pol�cy gaps 
�n the publ�c health arena. Nepal �s work�ng towards a peace process after a 
decade-long armed confl�ct, and was supposed to promulgate a new const�tut�on 
�n 2010. However, the Const�tut�on Assembly elected �n 2008 fa�led to make th�s 
const�tut�on �n t�me. Pol�t�cal trust and understand�ng between and w�th�n part�es 
rema�ns frag�le; the current state of governance �s poor; the rule of law and c�v�l 
order are weak; corrupt�on, cr�me and �mpun�ty are w�despread and progress�vely 
on the r�se; and c�t�zen-safety has become weaker (NPC/UNCTN, 2013). These 
scenar�os have negat�vely affected the well-be�ng of Nepalese people, spec�f�cally 
�n regard to the�r contr�but�on to the soc�al determ�nants of health. 

11.2 Key determinant: Poverty 
Poverty �s often def�ned �n absolute terms of �ncome or consumpt�on. For example, 
by most standards, �nd�v�dual earn�ng less than US$ 1.25 a day are regarded 
as ‘absolute poor’. The Un�ted Nat�ons def�nes absolute poverty as a “cond�t�on 
character�sed by severe depr�vat�on of bas�c human needs, �nclud�ng food, safe 
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dr�nk�ng water, san�tat�on fac�l�t�es, health, shelter, educat�on, and �nformat�on. 
Poverty depends not only on �ncome but also on access to soc�al serv�ces” (Un�ted 
Nat�ons, 1995: Chapter II, paragraph 19). Poor and marg�nal�sed groups tend to 
have a h�gher r�sk of soc�al exclus�on, �llness and d�sab�l�ty, wh�ch �n turn affect 
household sav�ngs, learn�ng ab�l�ty and product�v�ty; th�s also often leads to a poor 
qual�ty of l�fe, thereby perpetuat�ng or even �ncreas�ng poverty (WHO, 2014).

Nepal, w�th a human development �ndex of 0.463, and ranked at 157 out of 187 
countr�es (UNDP, 2013), �s one of the poorest countr�es �n South As�a. Th�s �s the 
s�tuat�on �n sp�te of the fact that Nepal has been work�ng to allev�ate poverty s�nce 
1956 and to erad�cate extreme poverty and hunger s�nce 2000 (GoN/NPC/UNDP, 
2010). Desp�te pol�t�cal �nstab�l�ty, �neffect�ve pol�c�es and �neff�c�ent governance, 
Nepal has made some progress �n reduc�ng poverty (NPC/UNCTN, 2013). For 
example, �n 1990, one-th�rd (33.5%) of people �n Nepal were l�v�ng w�th an �ncome 
of less than one US dollar a day; and 42% of people were l�v�ng below the nat�onal 
poverty l�ne. Through the M�llenn�um Development Goals (MDG), Nepal targeted 
to reduce these percentages by half the�r amount by 2015. The Nepal MDGs 
Progress Report (2013) shows that by 2013, the f�rst target had already been met, 
dropp�ng the proport�on to 16.4%. The second target �s also close to �ts goal, as the 
proport�on of those l�v�ng below poverty l�ne �n 2013 �s 23.82%. 

Although poverty at the nat�onal level seems to be decl�n�ng, over 2.7 m�ll�on 
people st�ll l�ve �n abject poverty (NPC/UNCTN, 2013). Aga�n, one fourth of 
poverty reduct�on �n Nepal comes from rem�ttances sent by Nepal� labourers, but 
�ts susta�nab�l�ty �s st�ll doubtful.  In the case that the flow of current rem�ttances 
was cut off, the �nc�dence of poverty �n Nepal would double. However, Nepal has 
no add�t�onal plan(s) for creat�ng jobs or a susta�nable econom�c base and has 
no concrete plan for reduc�ng �ncome d�spar�t�es �n the near future (NPC/UNCTN, 
2013). Table 7 presents the d�str�but�on of wealth �n Nepal based on wealth 
qu�nt�le, and G�n� Coeff�c�ent, wh�ch refers to the wealth d�str�but�on (0 be�ng an 
equal d�str�but�on and 1 be�ng totally unequal d�str�but�on). The Table clearly shows 
the unequal d�str�but�on of wealth across the country.
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Wealth qu�nt�les G�n�
Residence Lowest Second M�ddle Fourth H�ghest Coeff�c�ent N
Urban 3.7 3.3 7.8 23.6 62.3 0.12 6338
Rural 22.6 22.5 21.8 19.5 13.6 0.22 41785
Ecological zones
Mounta�n 41.4 30.7 19.8 7.7 0.5 0.18 3358
H�ll 31.9 21.1 14.6 12.5 19.9 0.28 19501
Pla�n (Tera�) 8.0 17.8 24.2 27.4 22.7 0.21 25264
Development regions
Eastern 16.2 18.9 20.3 23.8 20.9 0.21 11481
Central 13.7 18.8 20.7 20.7 26.1 0.24 16011
Western 14.8 21.4 20.7 22.0 21.0 0.22 9895
M�d-western 41.5 20.1 16.3 12.1 10.0 0.24 5911
Far-western 34.5 23.7 19.5 14.3 7.9 0.20 4826

(Source: MoHP, New ERA, & ICF Internat�onal Inc, 2012) (Table 2.6)

The w�despread poverty and unequal wealth d�str�but�on �n Nepal lead many 
people towards more hardsh�p for surv�val. Th�s m�sery compels them to face 
poor phys�cal health and chron�c psycholog�cal stresses.  Ev�dence shows that 
poor people have l�m�ted opt�ons and the�r poor cop�ng ab�l�t�es for deal�ng w�th 
stress further leads to vulnerab�l�ty and d�seases through b�olog�cal pathways by 
weaken�ng the hormonal and �mmune systems (M�kkonen & Raphael, 2010). Th�s 
scenar�o proves that poverty and �ts d�str�but�on �s one of the most �mportant soc�al 
determ�nants of health for Nepal. 

11.3 Key determinant: Education and health literacy
Assoc�at�ons between educat�on, morb�d�ty and mortal�ty are not new. Educat�on 
opens the door for understand�ng d�fferent pathways to better health, equ�ps people 
w�th problem solv�ng sk�lls and �mproves one's ab�l�ty to access and understand 
�nformat�on that helps them to stay healthy (H�gg�ns et al., 2008). Accord�ng to 
H�gg�ns (�b�d), the level of educat�on �s h�ghly correlated w�th �ncome, employment 
and soc�al status �n a soc�ety, wh�ch help educated people to move up the�r soc�o-
econom�c ladder and generally l�ve w�th better health. However, �f people are not 
educated, they m�ss such pr�v�leges. Educat�on can affect health �n d�fferent ways 
at d�fferent stages of the�r l�fe cycle. Ev�dence also �nd�cates that h�gher levels of 
educat�on have been shown to have greater �mpact on healthy behav�our, and 
also on mental health outcomes �n younger age groups and phys�cal funct�on�ng �n 
older age groups (�b�d).

Table 7: D�str�but�on of wealth �n Nepal by res�dence, ecolog�cal zones, and 
reg�ons 



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

331

In Nepal, a large sect�on of the populat�on �s st�ll �ll�terate. A large fract�on of those 
l�terate are st�ll uneducated. Among the educated ones, a s�gn�f�cant proport�on of 
them are st�ll w�thout a h�gh school d�ploma. Therefore, a relat�vely small port�on 
of people �n Nepal have ach�eved h�gher educat�on. If we d�v�de the educat�onal 
atta�nment by gender, the outcomes clearly favour males. For example, the overall 
�ll�teracy rate (aged 5 and above) �n Nepal �s 34.1% �n 2011.  Among the 65.9% 
l�terate people, 75.1% are males and 57.4% are females (Central Bureau of 
Stat�st�cs (CBS), 2012).  If we cons�der the adult l�teracy rate (15 year and older), 
the fract�on of l�terate people �s much smaller, at just 56.5%, w�th w�der gender 
d�fferences (71.6 % of males, and 44.5 % of females). However, �f we rev�ew the 
h�story of net pr�mary enrolment rate for last 23 years, the recent ach�evement 
shows an encourag�ng outcome: 64% �n 1990 to 95.3% �n 2013 w�th almost equal 
gender par�ty (NPC/UNCTN, 2013). 

Exper�ence from Canada shows that people w�th low l�teracy sk�lls are more l�kely 
to be unemployed and poor, to suffer from �ll health, and to d�e earl�er than the�r 
counterparts w�th a h�gher level of educat�on (M�kkonen & Raphael, 2010). Th�s 
f�nd�ng �s equally appl�cable to Nepal.  Ev�dence from Nepal �tself shows that the 
nutr�t�onal status of ch�ldren of educated mothers was far better than the nutr�t�onal 
status of ch�ldren of uneducated mothers (Dahal, 1999). Furthermore, recent 
ev�dence from the Nepal Demograph�c Health Survey 2011 (MoH, 2011) and the 
Nepal MDG Progress Report 2013 (NPC/UNCTN, 2013) cons�stently conf�rmed 
th�s f�nd�ng. In add�t�on, educated marr�ed males �n Nepal were more l�kely to adopt 
permanent fam�ly plann�ng methods to l�m�t the�r fam�ly s�ze and to promote the�r 
w�ves’ health and well-be�ng compared to the�r uneducated male counterparts 
(Dahal et al., 2008; Dahal, 2008).  

Nonetheless, be�ng l�terate does not always mean to be health l�terate. It �s because 
health l�teracy �s not just the ab�l�ty to read and wr�te but also to encompass a 
much w�der spectrum to wh�ch �nd�v�duals have the capac�ty to obta�n, process, 
and understand bas�c health �nformat�on and serv�ces needed to make appropr�ate 
dec�s�ons and to have the ab�l�ty to apply these sk�lls to promote the�r health and 
well-be�ng (AHRQ, 2011). Even educated people w�th low health l�teracy cannot 
fall under the category of health l�terate; th�s concept, to a large extent, reflects 
Nepal’s current s�tuat�on [see Box 3(b)]. Therefore, educat�on and health l�teracy 
are �mportant soc�al determ�nants of health for Nepal. 

11.4 Key determinant: Employment and working conditions
Stud�es have shown that employment and better work�ng cond�t�ons are assoc�ated 
w�th better soc�o-econom�c status and better health. Thus, unemployed or 
underemployed people tend to have �nfer�or health because of the�r lower �ncome 
and stress assoc�ated w�th the�r depr�vat�on (ILO, 2013). In Nepal, about 400,000 
youth enter �nto the labour market every year (NPC/UNCTN, 2013). S�nce Nepal 
has l�ttle scope of employment other than �n agr�culture and some serv�ce sectors, 
about 300,000 youth of d�fferent age groups em�grate to d�fferent countr�es �n 
search of employment (�b�d).
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On the pos�t�ve s�de, th�s m�grant labour force rem�ts money home and contr�butes 
to the reduct�on of fam�ly poverty, helps w�th the educat�on of the�r ch�ldren and 
s�bl�ngs, and adds to the susta�nab�l�ty of the nat�onal economy (NPC/UNCTN, 
2013). On the negat�ve s�de, many of these sem�-sk�lled labour m�grants are 
compelled to face l�fe-threaten�ng work�ng cond�t�ons when seek�ng employment. 
They also often face d�scr�m�nat�on by the�r employers. A range of unfavourable 
work�ng cond�t�ons cost many l�ves of labour m�grants (The Guard�an, September 
25, 2013). The econom�c and psycholog�cal �mpact of th�s death toll on the�r 
dependents and fam�ly members �s catastroph�c and �rreparable.

These trag�c events have not deterred the youth, who are the ma�n forces beh�nd 
the product�v�ty of the agr�cultural sector (wh�ch accounts 35% of GDP) from 
m�grat�ng to fore�gn land every day. Th�s dra�n�ng of the country’s product�ve labour 
force has been weaken�ng Nepal’s agr�cultural sector (NPC/UNCTN, 2013). Other 
sources of employment sectors �n Nepal, such as the serv�ce sector, tour�sm and 
manufactur�ng, have relat�vely l�m�ted contr�but�on to employment and the nat�onal 
economy. 

In add�t�on, a large proport�on of youth are unemployed �n the country and are 
fac�ng d�ff�culty for surv�val w�th no other opt�ons for l�fe chances. As a result, they 
face prolonged stress l�nk�ng to health r�sks. Ev�dence from a range of countr�es 
shows that even after allow�ng other factors, unemployed people (g�ven there �s no 
other source of �ncome) and the�r fam�l�es suffer substant�ally more w�th �ncreased 
r�sk of premature deaths and d�sab�l�t�es (W�lk�nson & Marmot, 2003). Therefore, 
employment and work�ng cond�t�ons are s�gn�f�cant soc�al determ�nants of health. 

11.5 Key determinant: Gender
One’s sex, class�f�ed as e�ther a male, female, or �ntersex, �s b�olog�cally determ�ned 
at b�rth. However, the gender roles of a 'man' or a 'woman' are both personally 
and soc�ally def�ned; these class�f�cat�ons are determ�ned by soc�al norms, called 
gender. Gender norms can be qu�te d�fferent from one culture to another (Nobel�us, 
2004).  A grow�ng body of ev�dence on the soc�al determ�nants of health shows that 
health outcomes are not attr�butable to b�ology (W�lk�nson & Marmot, 2003). The 
WHO (2010) recogn�ses gender as an �mportant determ�nant of health because of 
two ma�n reasons:  f�rstly, “gender �nequal�ty leads to health r�sks for women and 
g�rls globally; and secondly, address�ng gender norms and roles leads to a better 
understand�ng of how the soc�al construct�on of �dent�ty and unbalanced power 
relat�ons between men and women affect the r�sks, health-seek�ng behav�our and 
health outcomes of men and women �n d�fferent ages and soc�al groups” (Men et 
al., 2011; Dahal, 2008). 

Global trends show that women generally l�ve longer than men. However, due 
to m�xed  effects of soc�al and b�olog�cal factors, women may exper�ence more 
adverse health �mpacts than men as only women have the b�olog�cal capac�ty to 
g�ve b�rth and, as a mother, they carry more respons�b�l�t�es for ra�s�ng ch�ldren and 
tak�ng care of household works. S�m�larly, many of them suffer soc�ally because 
they are female and also a member of a m�nor�ty, d�sadvantaged or marg�nal�sed 
group (Dahal et al., 2007). Although the status of women �n Nepal �s �mprov�ng 
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substant�ally compared to the prev�ous decades, women st�ll face mult�ple facets 
of d�scr�m�nat�on (MoH, 2011; NPC/UNCTN, 2013).  For example, g�v�ng b�rth 
to male ch�ldren �s assoc�ated w�th fam�ly pr�de �n most fam�l�es across all soc�al 
groups �n Nepal, and l�m�t�ng ch�ld b�rth only starts after hav�ng at least two sons 
�n the fam�ly regardless of the number of daughters they already have (Dahal et 
al., 2008; Dahal, 2008). Compared to boys, g�rls �n the fam�ly have a lower soc�al 
status; get less opportun�ty for nutr�t�ous foods and qual�ty educat�on; and face 
early marr�age and the burden of heavy respons�b�l�ty of domest�c and agr�cultural 
work, espec�ally �n mar�tal households and, g�ve ch�ld b�rth at a young age (NPC/
UNCTN, 2013). S�m�larly, women have been g�ven less opportun�ty to be �nvolved 
�n dec�s�on mak�ng processes, whether the dec�s�on �s related to the fam�ly or 
nat�on (Basnet & Adh�kar�, 2007). The unequal and unfa�r treatment of women are 
the sources of prolonged stresses on them, and that of the develop�ng r�sk factors 
for d�fferent d�seases, d�sab�l�t�es and premature deaths (Table 4). 

11.6 Key determinant: Ethnicity, religion and culture
D�fferences �n health �n terms of both morb�d�ty and mortal�ty across ethn�c groups 
and rel�g�ons due to the�r spec�f�c culture have been reported elsewhere (Rogers, 
1992; Stewart et al., 1999; Gupta et al., 1995; Sheldon & Parker, 1992). Th�s 
s�tuat�on ar�ses when the soc�o-econom�c �nequal�t�es ex�st between and w�th�n 
d�fferent ethn�c, rel�g�ous and cultural groups. In Nepal, w�despread poverty and 
depr�vat�on, �nequal�ty �n wealth d�str�but�on, educat�on and employment, gender 
d�scr�m�nat�on and confl�cts over the ethn�c �dent�ty agenda are major contr�but�ng 
factors for develop�ng stresses, d�seases, d�sab�l�t�es and premature deaths (Table 
4). There are d�fferences �n health outcomes based on the layers of categor�es of 
caste, rel�g�on and culture (Bennett & Dahal, 2006).  

11.7 Key determinant: Social capital and social safety net 
Soc�al cap�tal generally refers to the set of norms, networks, and organ�sat�ons 
through wh�ch people ga�n access to power and resources, thereby dec�s�on 
mak�ng and pol�cy formulat�on occurs (World Bank 1997, p78; Coleman 1993). So, 
soc�al cap�tal �s embod�ed �n soc�al organ�sat�on, wh�ch fac�l�tates coord�nat�on and 
cooperat�on for the mutual benef�t of the group members (Putnam 1993; World 
Bank 1997, p78).  S�m�larly, the soc�al safety net refers to a range of programs 
that are �mplemented by such soc�al or publ�c �nst�tut�ons to protect c�t�zens 
from trans�t�ons dur�ng large l�fe changes, such as hav�ng and ra�s�ng ch�ldren, 
atta�n�ng educat�on and employment tra�n�ngs (M�kkonen & Raphael, 2010). 
L�kew�se, people may face unexpected l�fe events, such as hav�ng an acc�dent, 
becom�ng unemployed, develop�ng a phys�cal or mental �llness or d�sab�l�ty that 
can affect health. Such c�rcumstances threaten health and ru�n peace �ncreas�ng 
the cond�t�ons of econom�c �nsecur�ty and aggravat�ng psycholog�cal stress, wh�ch 
are all �mportant aspects of soc�al determ�nants of health. 

In Nepal, apart from some l�m�ted prov�s�ons of old-age, d�sab�l�ty allowances 
and travel allowance to pregnant women who get adm�ss�on to health fac�l�t�es 
for del�very (as well as some other small �ncent�ves) (GoN, MoHP, 2010: Nepal 
Health Sector Programme II, 2010-2015), the scope of hav�ng fac�l�t�es under soc�al 
secur�ty are almost non-ex�stent.  People have to face and manage problems by 
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themselves, no matter what happens �n the�r l�ves. They have to pay out of the�r 
pockets for all the expend�ture �nvolved �n the�r health care and fam�ly affa�rs (Pur� 
et al., 2008). Pol�t�c�sat�on of ethn�c�ty and �dent�ty among groups �n the recent 
past has threatened to destroy soc�al harmony on one hand, and �nterlock�ng 
commun�ty cooperat�on based on the 'we' and the 'other' pr�nc�ple on the other. 
The �nst�tut�onal�sed corrupt�on across sectors �nclud�ng c�v�l serv�ce (NPC/UNCTN, 
2013), the pract�ce of synd�cat�ng and curta�l�ng �n bus�ness sectors and the 
emergence of w�despread pern�c�ous networks operat�ng w�th detr�mental effects 
to the w�der soc�ety are all erod�ng the value of soc�al cap�tal, thereby g�v�ng r�se 
to the downs�de of soc�al cap�tal (Adh�kar� & Goldey, 2010). The over pol�t�c�sat�on 
of the fam�l�es and commun�t�es by d�fferent pol�t�cal part�es has further eroded the 
value of soc�al cap�tal and peace w�th�n and between fam�l�es. The fam�l�es and 
commun�t�es that do not have other safety nets such as wealth and resources, are 
the ones most affected for l�vel�hood cr�s�s. 

11.8 Key determinant: Poor housing, sanitation and material living conditions
Poor hous�ng, san�tat�on and mater�al l�v�ng are �ntr�cately l�nked to the state of 
poverty wh�ch has been prev�ously d�scussed. Stud�es show that hous�ng qual�ty 
profoundly �nfluence populat�on health and well-be�ng (M�kkonen & Raphael, 
2010). Accord�ng to UN Hab�tat, qual�ty hous�ng refers to affordable, decent, safe, 
and access�ble; hous�ng should also have a reasonable amount of space free from 
hazards, and be centrally located (Table 8). Hous�ng wh�ch cannot meet these 
parameters �s cons�dered as substandard hous�ng.

Ch�ldren exposed to substandard hous�ng cond�t�ons have been assoc�ated 
w�th many common chron�c d�seases such as asthma, resp�ratory compl�cat�ons 
and �nfect�ous d�seases (Lanphear et al., 2001). Mount�ng ev�dence shows that 
h�gher exposures to �nfestat�ons of cockroaches, rats and m�ce,  as well as poor 
vent�lat�on, excess mo�sture and mold wh�ch are assoc�ated w�th poor hous�ng can 
contr�bute to ch�ldhood asthma (IoM, 2000; Rosenstre�ch et al., 1997; Lanphear et 
al., 2001; Acevedo-Garc�a et al., 2004). Overcrowd�ng and unsan�tary cond�t�ons 
adds to h�gher rates of �nfect�ous d�seases, such as rheumat�c fever, tuberculos�s, 
hepat�t�s, and resp�ratory �nfect�ons (Healthab�tat Pvt. Ltd., 2013). Stud�es have 
found that over 40% of asthma cases could be attr�buted to res�dent�al exposures 
such as cockroaches, dust m�tes, env�ronmental tobacco smoke or pets �n the 
home (Lanphear et al., 2001). The cont�nuous exposure w�th cockroaches further 
worsens ch�ldren’s asthma w�th add�t�onal wheez�ng and breath�ng d�ff�cult�es. 
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Affordable If �t does not cost more than 30% household �ncome;
Decent Clean, w�th good vent�lat�on, free from excess�ve heat 

and cold, leaks and mold, bad smell, garbage, graff�t� and 
regularly ma�nta�ned;

Safe Locks that work on doors and w�ndows;
Access�ble Part�cularly for sen�ors and w�th d�sab�l�t�es;
Enough space Free from crowd�ng for those who l�ve �n;
Free from hazard Tox�c chem�cals, lead pa�nt, rodent and cockroach �nfes-

tat�on etc;
Centrally located In reasonable reach of shopp�ng, publ�c transportat�on, 

recreat�on, and health and human serv�ces, and w�th 
good ne�ghbourhoods w�th play�ng space and greenery.

Table 8: Character�st�cs of qual�ty hous�ng

(Source: Un�ted Nat�ons, Human Settlements Programme UN-Hab�tat (onl�ne): http://unhab�tat.org/)

Homeless fam�l�es and those �n unsan�tary cond�t�ons are �mm�nent v�ct�ms of 
these hazards (Kr�eger & H�gg�ns, 2002). S�gn�f�cantly h�gher proport�on of upper 
resp�ratory �nfect�ons, sk�n �nfestat�ons (e.g. l�ce and scab�es), gastro�ntest�nal 
problems (e.g. d�arrhoea), and ear �nfect�ons have been found �n homeless ch�ldren.  
Ch�ldren, who are exposed to lead and arsen�c generally from contam�nated house 
dust or env�ronmental pollut�on, can exper�ence adverse cogn�t�ve and behav�oural 
effects (Lanphear et al., 2000; Parajul� et al., 2014a). Also poor fam�l�es who 
cannot afford costs assoc�ated w�th hous�ng are compelled to make trade-offs 
between rent and other bas�c necess�t�es, such as food or med�cal care. Th�s 
leads to food �nsecur�ty, malnutr�t�on, and m�ssed preventat�ve med�cal care, all 
of wh�ch have last�ng effects on fam�ly health and development. In add�t�on, h�gh 
exposure to v�olence and cr�me v�ct�m�sat�on due to hardsh�ps w�th�n fam�ly c�rcles 
and ne�ghbourhoods (Anderson et al., 2002; 2003) result �n prolonged stress and 
stress-related d�sorders (Anderson et al., 2002).

D�rect contact w�th an�mals, verm�n and �nsects �n the hous�ng env�ronment cause 
many d�seases, such as malar�a (caused by mosqu�to b�tes), chron�c gut d�seases 
(caused by a paras�tes carr�ed by dogs) and eye d�sease (caused by fl�es carry�ng 
trachoma bacter�a) (Health ab�tat Pvt Ltd., 2013). Unsealed roads or vacant land 
�n the rural commun�ty are the source of dust wh�ch causes �rr�tat�on, eye d�seases, 
resp�ratory d�sease and sk�n �nfect�ons. L�v�ng �n houses that are too cold or too 
hot can contr�bute to a range of phys�cal �llnesses, as well as emot�onal d�stress 
(Healthab�tat Pvt Ltd., 2013). S�m�larly, exposure to d�rt, so�l (walk�ng barefoot) and 
�mproper hand wash�ng (e.g. not us�ng soap) can cause the �ntens�ty of �nfect�ons 
related to roundworm, hookworms and wh�pworm (Parajul� et al., 2014b). 

Data from the 2011 census of Nepal (GoN, 2012) shows poor foundat�on and 
walls of households, pr�mar�ly constructed from mud-bonded and cement-bonded 
br�cks/stones, �nd�cate sub-standard hous�ng structure.  Dr�nk�ng unsafe water �s 
also a grave r�sk faced by the populat�on as the major�ty of dr�nk�ng water sources 
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are unsafe.  Furthermore, cook�ng mater�als �n the k�tchen sett�ng are found to be 
unhyg�en�c, w�th the burn�ng of f�re-wood and cow-dung �n a congested space.  
S�m�larly, four �n ten households have no to�lets. Although to�lets are there �n standard 
houses, they lack enough water to flush, hand wash and clean.  In add�t�on, a large 
proport�on of people �n Nepal come �nto contact w�th an�mals, verm�n and �nsects, 
as 88% of households have owned l�vestock (Food and Agr�culture Organ�zat�on 
(FAO), 2011). They also use unsafe dr�nk�ng water, and are exposed to poor 
san�tat�on and a range of hazardous cond�t�ons (e.g. �ndoor a�r pollut�on, exposure 
to cockroaches, dust part�cles, dust m�tes, tobacco-smoke). The accumulated 
knowledge synthes�sed from a range of stud�es regard�ng the status of hous�ng 
and related cond�t�ons �n Nepal clearly shows that the major�ty of people l�ve �n 
sub-standard houses and suffer from a range of compl�cat�ons such as asthma, 
resp�ratory compl�cat�ons and �nfect�ous d�seases. These c�rcumstances clearly 
prove that hous�ng, san�tat�on and mater�al l�v�ng cond�t�ons are �mportant soc�al 
determ�nants of health �n Nepal.

11.9 Key determinant: Physical infrastructure and transportation
Phys�cal �nfrastructure and transportat�on plays a cr�t�cal role for susta�nable 
development. They fac�l�tate the movement of people, goods and serv�ces, as 
well as promote access to necessary goods and serv�ces; �t allows for market 
expans�ons needed for var�ous act�v�t�es �mpact�ng econom�c and human 
development (WHO, 2014). In Nepal, the M�n�stry of Phys�cal Infrastructure and 
Transport was establ�shed �n 2000 to contr�bute to �nfrastructural development 
and to effect�vely and eff�c�ently manage �nfrastructural serv�ces.  W�th cont�nuous 
efforts from the M�n�stry and �ts assoc�ated partners, a total of 62,579 k�lometres 
road network �n Nepal has been bu�lt by 2013. Of that total, only 11.4% of the roads 
are blacktop, w�th the rest be�ng gravelled (26.3%) and earthen (62.3%) (Thapa, 
2013).  Although 815 v�llage development comm�ttees (VDCs) out of the 3,915 
total VDCs �n Nepal have not st�ll been connected w�th road networks (Upadhaya, 
2014), 1,545,988 veh�cles �n Nepal are runn�ng on these earthen roads (Upadhaya, 
2014); th�s creates dust clouds dur�ng dry seasons and large muddy d�tches �n 
ra�ny seasons.

In recent years, construct�on of rural �nfrastructure �s ga�n�ng momentum. However, 
the current focus l�es on �ncreas�ng the scale of such �nfrastructure w�thout 
cons�der�ng the�r qual�ty and env�ronmental �mpact.  Due to the poor qual�ty of 
road networks, road acc�dents and �njur�es have been one of the major causes 
of premature death and d�sab�l�ty �n Nepal. The stat�st�cs of Nepal Pol�ce Traff�c 
D�rectorate (Thapa, 2013) show that 13,582 acc�dents occurred �n 2012/13 alone. 
Of them, 1,816 were fatal�t�es, 3,986 were ser�ous �njur�es, and 8,000 were sl�ght 
�njur�es. In add�t�on, the dust pollut�on caused by earthen roads has been contr�but�ng 
s�gn�f�cantly to �rr�tat�on and d�seases such as, eye d�seases, resp�ratory d�seases 
and sk�n �nfect�ons. If transport networks could be well developed and safe, and 
could promote cycl�ng, walk�ng and the use of publ�c transport, health could be 
promoted �n three ways: prov�d�ng healthy exerc�se, reduc�ng fatal acc�dents and 
reduc�ng a�r and dust pollut�on.  
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11.10 Key determinant: Food security
Food secur�ty, or adequate food supply w�th nutr�t�ous d�et, �s the key to good health 
and well-be�ng. “When all people at all t�mes have phys�cal and econom�c access 
to suff�c�ent, safe and nutr�t�ous food wh�ch meets the�r d�etary needs and food 
preferences for an act�ve and healthy l�fe” (FAO, 2011), they can l�ve healthy l�ves. 
However, �f people exper�ence “a shortage of food and lack of var�ety as needed for 
subs�stence l�vel�hood” then, th�s causes malnour�shment and �mmune def�c�ency 
d�seases. In Nepal, the s�tuat�on of food suff�c�ency through local product�on �s 
gradually decreas�ng and 43 out of 75 d�str�cts have exper�enced food def�c�ency 
(NPC/UNCTN, 2013).  Across the country, 3.33 m�ll�on people, most of whom 
are from rural sectors, are est�mated to be vulnerable to food shortages (MoAD/
WFP, 2012; Bohle and Adh�kar�, 1998; Parajul� et al., 2012).  Overall about 27% 
of rural households are food �nsecure w�th very poor food consumpt�on patterns. 
Women and ch�ldren are the most d�sadvantaged groups. For example, chron�c 
malnutr�t�on and low we�ghts are common among ch�ldren, where 49% of ch�ldren 
aged 0-59 months are underwe�ght and 46% are stunted (UNICEF, 2009; Dahal 
et al., 2009). 

The top qu�nt�les of econom�cally well-off fam�l�es �n Nepal enjoy good hous�ng and 
san�tat�on and have less �ssues of nutr�t�ous food supply.  Know�ngly or unknow�ngly, 
they have excess food �ntake. Ev�dence shows that excess food �ntake �s also a 
problem by wh�ch people eas�ly develop card�ovascular d�seases, d�abetes, obes�ty, 
dental �ssues, cancer and degenerat�ve eye d�seases (W�lk�nson & Marmot, 2003). 
When food supply and d�ets �mprove w�th hous�ng and san�tat�on as a result of 
econom�c growth, �t causes an ep�dem�olog�cal trans�t�on from �nfect�ous to chron�c 
d�seases. Emergence of a new and sh�ft�ng of d�sease burden �n Nepal, as shown 
�n Table 3, clearly �nd�cates th�s scenar�o.  

Although agr�culture �s a very �mportant sector �n Nepal, the performance of th�s 
sector has been �nadequate to meet �ncreas�ng food demands and low agr�cultural 
product�v�ty has been a major cause of food �nsecur�ty. Therefore, food secur�ty �s 
an �mportant SDH �n the country.  

11.11 Key determinant: Early life and childhood development
Ev�dence shows that bu�ld�ng good health cond�t�ons starts from the earl�est 
developmental stage of the embryo (the zygote). Dur�ng pregnancy, �f mothers 
suffer from poor nutr�t�on, stress, exposure to smok�ng, m�suse of drugs and 
alcohol, �nsuff�c�ent exerc�se, prenatal care, and emot�onal support, the new-
born ch�ldren of such mothers w�ll suffer from adult �ll-health and �mmature death 
(W�lk�nson & Marmot, 2003).  Poor ch�ldhood development due to poor nutr�t�on, 
exposure to smok�ng and other forms of pollut�on and poor san�tat�on as well 
as poor emot�onal support causes slow bra�n responses result�ng �n reduced 
read�ness for school, low educat�onal ach�evement, problemat�c behav�our and the 
r�sk of soc�al marg�nal�sat�on �n adulthood (Ib�d:14). S�m�larly, �f an �nfant’s phys�cal 
growth �s slow or retarded due to the �mpact of adverse c�rcumstances, �t can 
lead to reduced development of card�ovascular and resp�ratory organs, pancreas, 
k�dney and the�r funct�ons, wh�ch �ncrease the r�sk of develop�ng d�seases related 
to these organs �n adulthood (Ib�d:14).     
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In Nepal, w�despread poverty comb�ned w�th �gnorance and �nsuff�c�ent knowledge 
related to the �mpact of early l�fe and ch�ldhood development on adult l�fe (as well 
as rooted gender d�scr�m�nat�on �n the name of soc�o-cultural norms) have been 
contr�but�ng to affect ch�ldren’s growth and development of d�seases even among 
relat�vely educated masses. S�m�larly, a large prevalence of maternal smok�ng and 
ch�ldren’s exposure to second hand smoke (Dahal et al., 2009) and �ndoor a�r 
pollut�on (GoN, 2012) has been contr�but�ng to the development of d�seases and 
premature deaths �n early l�ves and beyond (Table 5). 

11.12 Key determinant: Stress
As d�scussed earl�er, var�ous l�fe cond�t�ons result �n stress. For example, when the 
nat�onal government and �ts pol�c�es cannot support c�t�zens enough to manage 
the�r m�n�mum bas�c needs, and �f the c�t�zens have only l�m�ted means to surv�ve, 
they face several challenges �n l�fe (even s�mply meet�ng household needs).  
Inab�l�ty to meet bas�c fam�ly requ�rements such as send�ng ch�ldren to school 
or look�ng after elderly parents makes them feel frustrated, �nsecure, shameful 
and worthless, often lead�ng to them los�ng the�r hope and self-esteem. Th�s 
unfavourable soc�o-econom�c and psycholog�cal cond�t�on can cause anx�ety and 
soc�al �solat�on wh�ch can result �n a person be�ng unpred�ctable, uncontrollable 
and �rrat�onal (M�kkonen & Raphael, 2010). 

In many cases, stress and h�gh level of exhaust�on dr�ves �nd�v�duals to adopt 
unhealthy cop�ng behav�ours. They use to feel ‘short term momentary rel�ef’ 
consum�ng excess�ve alcohol, and smok�ng tobacco and drugs (M�kkonen & 
Raphael, 2010). If these cond�t�ons cont�nue, the �nd�v�dual w�ll be the v�ct�m of 
depress�on. The WHO �n 2014 revealed that depress�on �s the predom�nant cause 
of �llness and d�sab�l�ty, wh�ch does not only affect the v�ct�m, but also all fam�ly 
members.  Eventually, th�s leads to chron�c �llnesses and premature deaths (WHO, 
2014; Marmot, 2003). Therefore, stress �s an �mportant soc�al determ�nant of 
health, but has been neglected �n Nepal not only �n soc�etal level but also �n pol�cy 
formulat�on.

11.13 Key determinant: Access to health services and health seeking behaviour
When people do not have favourable cond�t�ons related to all soc�al determ�nants 
of health as outl�ned above, the outcome �s to be a v�ct�m of var�ous d�seases or 
�llnesses from mult�ple burdens. If the v�ct�m bel�eves �n and can afford the health 
care system they go to health fac�l�t�es for treatment. In some sett�ngs, people st�ll 
prefer to go to trad�t�onal healers rather than go�ng to health fac�l�t�es. “Who tend 
to prefer wh�ch serv�ce opt�on” also depends on the knowledge about the nature of 
�llness, exposure towards health fac�l�t�es, affordab�l�ty to access health care, level 
of health l�teracy and trust on health care serv�ces (Dahal et al., 2013).   

In any case, good populat�on health depends on the effect�ve supply (del�very) and 
demand (health seek�ng behav�our) of health serv�ces. Effect�ve health serv�ces do 
not only depend on the fac�l�t�es of d�agnos�s and treatment of d�seases, but also 
on the comb�ned effect of the ava�lab�l�ty of fund�ng, staff, equ�pment and drugs that 
allow the del�very of health �ntervent�ons �n a susta�nable manner (WHO, 2014). 
S�m�larly prevent�ve treatments and management of populat�on health can only 
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be effect�ve when the users are s�ncere enough to seek care �n a t�mely fash�on, 
accord�ng to the�r needs.  Improv�ng access, un�versal coverage and qual�ty 
of serv�ces depends on the key resources ava�lable, on the ways serv�ces are 
organ�sed and managed and on �ncent�ves �nfluenc�ng prov�ders and users (WHO, 
2014). 

The current s�tuat�on of populat�on health �n Nepal, �nclud�ng structure, systems, 
governance and health f�nanc�ng, are well documented (MoHP, 2010; WHO, 
2007; T�war� et al., 2012; NPC/UNDP, 2010; NPC/UNCTN, 2013). The overall 
message of var�ous research reports �s that Government �n Nepal has ach�eved 
s�gn�f�cant progress �n strengthen�ng health care systems over t�me, although the 
magn�tude of ach�evement �s relat�vely small compared to the potent�al end goals. 
To address the current pol�cy challenges, Shrestha and Pathak (2012) stated 24 
spec�f�c recommendat�ons under four ma�n themes to: �ncrease access to and use 
of health serv�ces, �mprove the prov�s�on not only of essent�al health care serv�ces 
(but also of noncommun�cable d�seases), strengthen and expand health fac�l�t�es 
and �mprove the qual�ty of health serv�ces. 

In add�t�on, the real challenge �s to scale up serv�ces that are work�ng and to 
cont�nually �mprove effect�veness and accelerate progress, and to strengthen the 
value of un�versal�sm �n health serv�ces. There �s also a need to better target the 
hardest-to-reach segment of the populat�on who have been overlooked �n the past. 
Th�s group �ncludes the ultra-poor and those d�sadvantaged because of the�r sex, 
age, ethn�c�ty, d�sab�l�ty, or geograph�cal locat�on. (NPC/UNCTN, 2013). S�m�larly, 
people �n rural areas st�ll rely on trad�t�onal healers for the f�rst attempts at treatment 
and they seek care from health fac�l�t�es only when th�s becomes unsuccessful 
(Poudyal et al., 2003). The �rony aga�n �s that most of the health fac�l�t�es �n the 
rural areas are under-resourced and run w�thout tra�ned health staff.  Therefore, the 
level of access to health serv�ces comb�ned w�th health serv�ce seek�ng behav�our 
of people �s an �mportant soc�al determ�nant of health. 

12. Conclusion 
Th�s paper d�scusses �n deta�l how SDH play a s�gn�f�cant role �n shap�ng populat�on 
health outcomes. The synthes�s of facts as presented �n th�s art�cle h�ghl�ghts that 
the or�g�n of people’s ent�re burden of d�seases, d�sab�l�t�es and premature deaths 
rely on the�r soc�al structure operat�ng through the soc�o-psycholog�cal, mater�al 
and behav�oural pathways wh�ch �nfluence the l�v�ng cond�t�ons �nto wh�ch people 
are born, grow, l�ve, work and age.  However, these well documented facts on 
soc�al determ�nants of health have not yet been well recogn�sed �n the nat�onal 
health pol�c�es and programs. Greater awareness of such �nformat�on means local 
people themselves can become act�ve �n manag�ng many of the problems they 
face. For �nstance, school teachers can play a s�gn�f�cant role by educat�ng the�r 
students about SDH, and, over t�me, that could help to �mprove households and 
commun�t�es through the �nformat�on relayed by these students. Embrac�ng soc�al 
determ�nants of health �n Nepal’s health pol�c�es and programs, and ra�s�ng publ�c 
awareness about them, �s therefore cruc�al.  
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The pr�mary step to succeed �n ach�ev�ng th�s goal �s to help �mprove the l�v�ng 
cond�t�ons of Nepalese through the �mplementat�ons of appropr�ate ev�dence-
based populat�on health pol�c�es and programs. As populat�on health and related 
pol�c�es are l�nked w�th a range of soc�al determ�nants of health expla�ned �n th�s 
art�cle, efforts of a Government M�n�stry (e.g. M�n�stry of Health and Populat�on) 
alone cannot be suff�c�ent to effect�vely address the root-causes of ent�re populat�on 
health �ssues �n Nepal. As elsewhere, th�s c�rcumstance calls for effect�ve 
collaborat�ons between relevant M�n�str�es, �nternat�onal, b�lateral and other local 
partners. S�m�larly, collect�ve act�ons of all partners �nclud�ng d�str�ct author�t�es and 
local commun�ty groups �s essent�al to effect�vely address the soc�al determ�nants 
of health �n order to reduce the current health equ�ty gaps ex�st�ng �n Nepal.

It �s hoped that th�s art�cle w�ll be useful for pol�cy �nnovat�on and an �mportant 
resource for health �nst�tut�ons �n Nepal mov�ng forward for develop�ng curr�culum 
on soc�al determ�nants of health. 
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Communication Strategies to 
Improve Noncommunicable 
Disease Risk Factor Awareness 
in Nepal 
M�chael G. Tyshenko

Abstract
Nepal, l�ke many other low-�ncome countr�es, �s fac�ng an �ncreas�ng burden of d�sease 
and deaths from Noncommun�cable D�seases (NCDs). The ma�n NCDs caus�ng 
some of the h�ghest mortal�ty �n Nepal are card�ovascular d�seases (CVD), cancers, 
chron�c obstruct�ve pulmonary d�sorder (COPD) and chron�c resp�ratory d�seases 
and d�abetes.  When compared, these NCDs share some common mod�f�able r�sk 
factors of tobacco use, phys�cal �nact�v�ty, alcohol use, unhealthy d�et, and obes�ty. 
To address the common r�sk factors susta�nably, one of the f�rst act�ons Nepal can 
�mplement �s to ra�se awareness of NCD r�sk factors.  Ach�ev�ng th�s goal �s a daunt�ng 
task as Nepal has a large proport�on of �ts populat�on l�v�ng �n rural and remote 
areas w�th l�m�ted access to health care serv�ces.  As a way forward to address�ng 
NCD r�sk factors, a scalable commun�cat�on strategy comb�ned w�th mob�le health 
(mHealth) technolog�es can help to del�ver �nnovat�ve low-cost solut�ons. Many of 
these mHealth strateg�es can augment the World Health Organ�zat�on’s ‘best buy’ 
health care �n�t�at�ves.  Mob�le health holds much prom�se to �mprove health care by 
tackl�ng the emerg�ng burden of NCDs �n Nepal.

1. Introduction   
Nepal �s a small, landlocked country located �n South As�a w�th a populat�on 
of approx�mately 28.8 m�ll�on people (World Populat�on Clock, 2015).  Nepal �s 
bordered by Ch�na and Ind�a, two of the most populated countr�es �n the world.  
Nepal has only a few major c�t�es, w�th 82.8% of the populat�on st�ll l�v�ng �n rural 
areas (GoN-NPCS-CBS/UNICEF, 2015). The country �s d�v�ded �nto 5 development 
reg�ons, 14 zones and 75 d�str�cts. Many parts of Nepal are st�ll largely �naccess�ble 
by modern transport. Desp�te �ts b�od�vers�ty, natural resources, cultural d�vers�ty 
and rap�d urban�sat�on, Nepal st�ll rema�ns a develop�ng country. 

Nepal �s s�m�lar to many other countr�es des�gnated as least-developed and �s 
burdened w�th commun�cable d�seases such as HIV, malar�a, measles and 
tuberculos�s. These and other �nfect�ous d�seases cause a s�gn�f�cant amount of 
mortal�ty. However, the occurrence of Noncommun�cable D�seases (NCDs) �s 
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�ncreas�ngly recogn�sed as caus�ng the h�ghest levels of mortal�ty �n Nepal (IHME, 
2013).   NCDs are d�sease processes that are ne�ther contag�ous nor transferable 
from one human to another. Random genet�c abnormal�t�es, hered�ty, l�festyle or 
env�ronment can cause NCDs (Gautam, 2010).

The World Health Organ�zat�on Global status report est�mated that NCDs are 
the lead�ng cause of mortal�ty �n the world caus�ng over 60% of all deaths. More 
troubl�ng �s that data demonstrate the burden �s d�sproport�onately d�str�buted w�th 
nearly 80% of all NCD deaths occurr�ng �n low- and m�ddle-�ncome countr�es (Alwan 
et al., 2010).  The World Bank h�ghl�ghted Nepal’s s�tuat�on stat�ng that NCDs are 
�ts next major health challenge due to the effects of rap�d urban�sat�on, w�despread 
changes �n d�etary patterns, behav�oural r�sk factors and �mproved maternal-ch�ld 
health help�ng to ra�se l�fe expectancy. It �s est�mated that Nepal �s exper�enc�ng an 
ep�dem�olog�cal trans�t�on w�th �nfect�ous d�seases now be�ng outpaced by NCDs 
(IHME, 2013); the latter be�ng respons�ble for more than 44% of deaths and 80% 
of all outpat�ent contacts occurr�ng �n hosp�tals (Neupane & Kallestrup, 2013). 

A cross-sect�onal hosp�tal-based research study was conducted to determ�ne the 
prevalence of four major NCDs.  The research found chron�c obstruct�ve pulmonary 
d�sease (COPD) at 43%, card�ovascular d�sease (CVD) at 40%, d�abetes mell�tus 
(DM) at 12% and cancers at 5%.  They est�mated that the hosp�tal-based 
prevalence of all NCDs was 31% (Bhandar� et al., 2014). A larger populat�on 
health study �n Nepal showed 36.5% of adm�tted pat�ents suffered from NCDs, 
of wh�ch 38% presented w�th CVD followed by COPD (33%) and d�abetes and 
cancers (29%) (Nepal Health Research Counc�l, 2010). In a nat�on-w�de urban 
populat�on health study the prevalence of d�abetes �n Nepal was est�mated at 
14.6% for people aged 20 years and above, and at 19% among those aged 40 
years or older (Shrestha et al., 2006). The WHO Global Health Observatory Data 
(2011) h�ghl�ghted the prevalence of CVD �n Nepal. The WHO data suggests that 
CVD, along w�th cancer, COPD and d�abetes are respons�ble for the major�ty of 
NCD deaths (World Health Organ�zat�on, 2015a). The stud�es po�nt to the same 
conclus�on that there �s an enormous burden of d�sease occurr�ng �n Nepal from 
NCDs. The problem of NCDs �n Nepal �s a huge challenge that may underm�ne 
the efforts of the government and stakeholders work�ng t�relessly to ach�eve the 
M�llenn�um Development Goals, un�versal pr�mary health care �mprovements and 
act�ons to �mprove upon Nepal’s least developed country status (Government of 
Nepal, 2014).  

W�th l�m�ted resources Nepal must �mplement low-cost, scalable and cost effect�ve 
health care �n�t�at�ves. Electron�c Health (eHealth) programmes used �n other 
countr�es can prov�de real world examples that could be adapted to su�t the needs of 
Nepal.  eHealth �s a general term that �ncludes four d�st�nct but related components 
of: mob�le Health (mHealth), health �nformat�on systems, Telemed�c�ne, and 
d�stance learn�ng.  eHealth components rely heav�ly on the use of electron�c dev�ces 
by med�cal profess�onals and the publ�c. These dev�ces can �nclude: desktop 
computers, laptops, netbooks, notebooks, personal d�g�tal ass�stants (PDAs), 
mob�le cell phones and pat�ent mon�tors. eHealth uses �nformat�on technology and 
commun�cat�ons w�th�n a health care sett�ng (Clarke, 2010). 
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For �mprov�ng health r�sk commun�cat�on recommendat�ons for Nepal w�ll focus 
on the publ�c’s use of mob�le Health and Telemed�c�ne. The f�rst component of 
mHealth �s def�ned as "the del�very of health care serv�ces v�a mob�le commun�cat�on 
dev�ces". The f�eld broadly encompasses the use of mob�le telecommun�cat�on and 
mult�med�a technolog�es �n health care del�very (Torgan, 2009). Mob�le technolog�es 
�nclude a broad array of dev�ces but for mHealth serv�ces under d�scuss�on, �t 
would apply pr�mar�ly to mob�le phones, smart phones (e.g., �Phones) and tablet 
PCs (e.g., �Pads and Smartbooks). These dev�ces have a range of funct�ons from 
mob�le cellular commun�cat�on us�ng text messages (SMS), aud�o, photography 
and v�deo (MMS), telephone, and �nternet access (World W�de Web) (Free 
et al., 2013). Mob�le Health lets �nd�v�duals connect and use a var�ety of health 
care resources to overcome geograph�c and access�b�l�ty barr�ers. The second 
component, Telemed�c�ne, �s def�ned as the use of telecommun�cat�ons technology 
to prov�de, enhance, or exped�te health care serv�ces through access�ng offs�te 
databases, l�nk�ng cl�n�cs or phys�c�ans' off�ces to central hosp�tals, or transm�tt�ng 
x-rays or other d�agnost�c �mages for exam�nat�on at another s�te. Telemed�c�ne 
lets cl�n�c�ans connect w�th other cl�n�c�ans to overcome geograph�c barr�ers for 
consultat�ons.

The purpose of th�s chapter �s to rev�ew the ma�n NCD r�sk factors affect�ng Nepal 
and �dent�fy potent�al mHealth and Telemed�c�ne technolog�es that could be 
�mplemented by the government of Nepal and stakeholders.

2. Methodology
The l�terature rev�ew used a standard keyword search approach �dent�fy�ng relevant 
peer rev�ew art�cles us�ng PubMed, Ov�d and Scopus databases. Top�c areas and 
keywords �ncluded:  ‘Noncommun�cable D�sease’, ‘burden of d�sease’, ‘susta�nable 
development’, ‘r�sk factors’, ‘Nepal’, ‘low-�ncome countr�es’, ‘mob�le Health’, 
‘electron�c Health’, ‘Telemed�c�ne’, ‘health care’, and ‘health r�sk commun�cat�on’.   
Internet webpage sources were used to gather �nformat�on germane to the top�c 
area from Google search eng�ne (http://www.google.com). Grey l�terature from 
government and non-governmental organ�sat�on (NGO) webs�tes was obta�ned 
from Google and Google Scholar (http://scholar.google.com) search eng�nes.

3. The NCDs in Nepal causing significant burden of 
disease and death

The World Bank (2011) reports that the major NCDs �n Nepal are card�ovascular 
d�seases (CVD), cancers, COPD and chron�c resp�ratory d�seases, and d�abetes.  
The percentage of deaths due to NCDs �n Nepal was est�mated at 49.7% for men 
and 50.7% for women.  Collect�vely NCDs resulted �n approx�mately 900,000 
deaths or the equ�valent of 705.5 deaths per 100,000 people (as reported for 
the year 2008) (World Health Organ�zat�on, 2010).  These NCDs share common 
r�sk factors wh�ch can be addressed collect�vely w�th a mob�le health and health 
r�sk commun�cat�on approach.  Deta�ls of the top NCDs and the�r r�sk factors are 
summar�sed here�n:   

1) Cancer:  Th�s d�sease descr�bes a large group of almost 100 d�seases. It 
possesses two ma�n propert�es of uncontrolled cell growth and the ab�l�ty of these 
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cells to m�grate from the or�g�nal s�te and spread to d�stant s�tes (metastas�se). 
If the spread �s not controlled, cancer can result �n death.  Cancer �s a NCD that 
affects all ages.   Approx�mately 27.0% (95% CI: 23.7-30.4%) of men and 10.3% 
(95% CI: 8.7-11.9) of women aged 16-69 reported smok�ng tobacco �n Nepal 
(Aryal et al., 2014).  As a result, the most common reported cancer among men �s 
lung cancer, �t �s and the th�rd most common cancer among women (Hash�be et 
al., 2010). The ma�n cancers �dent�f�ed occurr�ng �n hosp�tal cases �n Nepal were 
lung, stomach and ovar�an cancer that accounted for 38% of all reported cancers 
(Bhandar� et al., 2014).    

2) Diabetes:  Th�s cond�t�on affects the way the body uses blood glucose. The 
dysfunct�on of type 2 d�abetes �s a result of cells that res�st the act�on of �nsul�n and 
cause an �ncrease of glucose �n the blood (L�vestrong, 2014).  One study among 
the elderly populat�on over 60 years of age �n the Kathmandu Valley of Nepal by 
Chhetr� and Chapman (2009) found an overall d�abetes prevalence of 25.9% (w�th 
one-th�rd d�agnosed w�th d�abetes uncovered dur�ng the research study).  The 
h�gh prevalence of d�abetes �n the elderly populat�on and the numbers of elderly 
und�agnosed pr�or to the study show d�abetes �s an �mportant and overlooked NCD 
problem �n Nepal (Chhetr� & Chapman, 2009).  The results are cons�stent w�th 
a second study carr�ed out �n urban Kathmandu show�ng s�m�lar results w�th a 
h�gh prevalence of d�abetes (19%) occurr�ng �n the over 40 years of age group 
(Shrestha et al., 2006).   Overall, the per cap�ta d�abetes prevalence �n Nepal for 
both sexes �s lower than �n developed countr�es but rema�n comparable to other 
South As�an countr�es.

3) Cardiovascular disease (CVD):  A broad category of NCD that affects the 
way the heart and c�rculatory system performs. Heart d�sease �ncludes rhythm 
�rregular�t�es, heart attack, congen�tal heart d�sease, heart fa�lure, m�tral valve 
prolapse, unstable ang�na, m�tral stenos�s, endocard�t�s, aort�c regurg�tat�on and 
card�ogen�c shock (L�vestrong,  2014).  The major�ty of CVD-related cases reported 
�n Nepal dur�ng a hosp�tal cross-sect�onal study were hypertens�on (47%) followed 
by cerebrovascular acc�dent (16%), congest�ve card�ac fa�lure (11%), �schem�c 
heart d�sease (7%), rheumat�c heart d�sease (5%) and myocard�al �nfarct�on (2%) 
(Bhandar� et al., 2014).

4)  Chronic obstructive pulmonary disease (COPD):  A lung d�sease 
character�sed by chron�c obstruct�on of lung a�rflow that �nterferes w�th normal 
breath�ng and �s not fully revers�ble. In Nepal, COPD was a major d�sease found 
almost equally among males (42%) and females (45%) but �t was found more 
predom�nantly �n older age groups (Bhandar� et al., 2014).  Smok�ng �s the number 
one cause of COPD and other resp�ratory d�seases affect�ng the resp�ratory tract 
mak�ng �t the pr�mary cause of premature deaths and d�sab�l�t�es (Gost�n et al., 
2003).  The second lead�ng r�sk factor for resp�ratory d�seases �s household a�r 
pollut�on, wh�ch contr�butes to the development of acute resp�ratory �nfect�ons 
among ch�ldren, COPD, and cancer �n adults.  The major�ty of the populat�on 
l�v�ng �n rural areas (86%) rely on trad�t�onal �ndoor stoves us�ng dung, coal, 
f�rewood, agr�cultural res�dues or l�quef�ed petroleum as fuels for cook�ng and 
heat�ng (Government of Nepal, 2012).  The use of trad�t�onal �ndoor stoves leads 
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to excess�ve exposure levels of part�culates (PM10, PM2.5) and carbon monox�de 
(World Health Organ�zat�on, 2014). Outdoor a�r pollut�on (ma�nly part�culates) �s 
another contr�but�ng cause exasperat�ng the problems of COPD and resp�ratory 
problems (World Health Organ�zat�on, 2014).

4. Modifiable NCD risk factors in Nepal
The trend globally and �n Nepal shows that the major�ty of NCDs are caused pr�mar�ly 
by four behav�oural r�sk factors (tobacco use, unhealthy d�et, lack of phys�cal 
act�v�ty, and alcohol abuse) that are pervas�ve aspects of econom�c trans�t�on, 
rap�d urban�sat�on and modern l�festyles (Alwan et al., 2010).  A br�ef rev�ew of the 
ma�n mod�f�able r�sk factors for NCDs �s prov�ded along w�th current stakeholder 
pol�cy and programme response that has been �mplemented �n Nepal.  

4.1 Tobacco use (Risk factor for CVDs, COPD and Cancer)
The lead�ng cause of cancer deaths �s from lung cancer, wh�ch accounts for almost 
one �n f�ve cancer deaths worldw�de.   Tobacco use also causes a number of other 
types of cancer �nclud�ng cancers of the throat, mouth, bladder, k�dney, stomach and 
cerv�x.  Smok�ng �ncreases the r�sk of heart d�sease and stroke by two to four t�mes. 
S�m�larly, smokeless tobacco causes oral and other cancers, hypertens�on and heart 
d�sease.  Smok�ng causes chron�c lung d�seases that can be severely d�sabl�ng or 
fatal, �ncreas�ng the r�sk of death 12 t�mes. Smok�ng �s an �ndependent r�sk factor 
for d�abetes (Thakur et al., 2011).  The burden of d�sease �mpedes econom�c and 
soc�al development �n low-�ncome South As�an countr�es as the purchase of tobacco 
can d�vert up to 40% of the total household �ncome at the cost of the�r bas�c needs 
exasperat�ng ex�st�ng poverty (World Health Organ�zat�on, 2011a).

In Nepal’s nat�onw�de Demograph�c Health Survey �n 2011 �t was reported that 51% 
of men and 13% of women smoked.  Accord�ng to Nepal Cancer Rel�ef Soc�ety 
around 16,000 people d�e each year �n Nepal from tobacco related d�seases 
w�th 90% of these deaths from lung cancer (Nepal Cancer Rel�ef Soc�ety, 2013).  
Bes�des tobacco use, �ndoor a�r pollut�on �s a contr�butor to cancer, COPD and 
CVD �n Nepal.  The major�ty of the rural populat�on rel�es on sol�d fuels (coal, wood, 
an�mal dung, crop wastes) and trad�t�onal stoves for cook�ng and heat�ng needs 
wh�ch leads to h�gh levels of �ndoor a�r pollut�on that �ncrease r�sk of ch�ldhood 
pneumon�a, chron�c lung d�sease and lung cancer. Indoor a�r pollut�on from cook�ng 
stoves represents a major r�sk factor �n chron�c lung d�sease part�cularly �n non-
smok�ng women (World Health Organ�zat�on, 2011a; IARC Monographs, 2006).

4.1.1 Stakeholder policy and programme response for tobacco use
Mult�ple tobacco control efforts were �mplemented �n Nepal and �t �s hoped 
collect�vely the act�ons w�ll y�eld pos�t�ve results �n the future. The M�n�stry of 
F�nance has set a tax on tobacco products s�nce 1992. Tax lev�es are one of the 
most �mportant pol�c�es to reduce the use and demand of tobacco (Nepal Cancer 
Rel�ef Soc�ety, 2013).  There �s a part�al ban on tobacco advert�s�ng (appl�cable to 
electron�c med�a only).  Smok�ng was banned �n major publ�c places as of August, 
2011. Ant�-tobacco programmes are �mplemented by a tobacco control group w�th�n 
the M�n�stry of Health and Populat�on (MOHP) and the Nat�onal Health Educat�on 
Informat�on and Commun�cat�on Center (NHEICC). The M�n�stry of Educat�on also 
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�ncludes elements on the negat�ve effects of tobacco use �n the school curr�culum. 
The Nepal Health Research Counc�l recently conducted a tra�n�ng programme �n 
alcohol and tobacco control (World Bank, 2011).

The sale of duty-free tobacco products makes cheaper tobacco products more 
read�ly ava�lable for consumpt�on. Th�s defeats the health purpose of taxat�on, creates 
tax avo�dance opportun�t�es and harms publ�c health by encourag�ng personal 
consumpt�on. Duty free tobacco product sales were banned s�nce 2008 �n Nepal 
(World Health Organ�zat�on, 2015b). The Nepal Cancer Rel�ef Soc�ety (NCRS) �s 
a non-prof�t commun�ty-based nat�onw�de organ�sat�on that has been operat�ng �n 
Nepal for the last 16 years w�th the goal of reduc�ng the rates of cancer by spec�f�cally 
target�ng smok�ng and tobacco use. NCRS �s a p�oneer organ�sat�on for tobacco 
control �n Nepal.  NCRS played a s�gn�f�cant role towards WHO Framework Convent�on 
on Tobacco Control (FCTC) rat�f�cat�on (World Health Organ�zat�on, 2003a), and 
lobby�ng government to promulgate the Tobacco Products Control and Regulatory 
B�ll 2010 wh�ch �s now an enforceable Act.   NCRS carr�es out var�ous tobacco 
control programmes �n schools, colleges, youth clubs and �n local commun�t�es to 
reduce tobacco usage (Nepal Cancer Rel�ef Soc�ety, 2013).   Screen�ng camps for 
the detect�on of breast and cerv�cal cancer were held �n three d�str�cts �n Nepal (World 
Bank, 2011) and two cancer reg�str�es have been establ�shed �n Nepal.  

4.2 Alcohol consumption (Risk factor for Cancer)
The prevalence of alcohol use �s reported to be h�gh �n Nepal. It �s more common 
among men (39%) but �t �s common among women too (30%) (World Bank, 
2011).  Alcohol usage �s �nfluenced by caste �n Nepal. Matwal�s (Ra�, L�mbu, 
Gurung, Tamang, Magar and Newar) use alcohol from home-brew�ng and often 
trade alcohol. In most households �t �s rout�nely used even dur�ng breakfast. 
Tagadhar� (Brahm�ns, Kshetr�yas and Thakur�s) do not perm�t alcohol use.  Some 
lower castes belong�ng to the non-Matwal� Tagadhar� commun�ty (B�swokarma, 
Dama� and Sark�) do not encourage alcohol consumpt�on. Research by Jh�ngan 
et al. (2003) establ�shed some basel�ne data for alcohol use �n eastern Nepal.  
W�th�n the study group 25.8% were found to suffer from alcohol dependence.  The 
prevalence of alcohol dependence �ncreased w�th age peak�ng at 45–54 years and 
was more than tw�ce as common �n men as �n women. Alcohol dependence was 
more common among those w�th lower levels of educat�on, w�dowers, d�vorcees 
and those belong�ng to the Matwal� commun�ty.

4.2.1 Stakeholder policy and programme response for alcohol consumption
Shakya (2013) descr�bes the problem of alcohol use and abuse among Matwal� 
commun�t�es �n Nepal as ‘remarkably h�gh’.  A lack of basel�ne survey data makes 
�t d�ff�cult to understand the scope of the problem and to plan for appropr�ate r�sk 
management responses.  The government has �mposed a levy on alcohol and banned 
electron�c advert�sement of alcohol. However, no programmes have been �mplemented 
to l�m�t alcohol product�on, d�str�but�on or consumpt�on.   W�th rap�d urban�sat�on alcohol�c 
beverages are �ncreas�ngly prevalent �n stores and shops allow�ng for eas�er access. 
There are few NGOs �n eastern Nepal work�ng to address alcohol substance abuse 
�ssues.  Ex�st�ng rehab�l�tat�on management efforts are ma�nly d�rected towards op�o�d 
abusers w�th l�ttle emphas�s on prevent�on of alcohol abuse problem (Shakya, 2013).  
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Recently, due to �ncreased awareness of th�s problem the Nepal Health Research 
Counc�l, wh�ch �s an apex body of the M�n�stry of Health and Populat�on, conducted a 
tra�n�ng programme �n alcohol control (World Bank, 2011).

4.3 Physical inactivity (Risk factor for CVD, Cancer and Diabetes)
There �s strong ev�dence to show that phys�cal �nact�v�ty shortens l�fe expectancy 
and �ncreases the r�sk of NCDs such as coronary heart d�sease, type 2 d�abetes, 
and some cancers (breast and colon cancers) (Lee et al., 2012). The WHO STEPS 
survey (2013) reported that 3.5% of the Nepalese populat�on are phys�cally �nact�ve 
expend�ng less than 600 Metabol�c Equ�valent of Task (MET)- m�nutes per week.  
The MET or metabol�c equ�valent �s a phys�olog�cal measure express�ng the energy 
cost of phys�cal act�v�t�es (Aryal et al., 2013).  

Lee et al. (2012) calculated the populat�on attr�butable fract�on (PAF) caused by 
phys�cal �nact�v�ty for Nepal. PAF �s a measure used to est�mate the effect of a 
r�sk factor on d�sease �nc�dence �n a populat�on and the proport�on of new cases 
that would not occur �f the r�sk factor was not present.  For phys�cal �nact�v�ty they 
found it contributed 2.6% to coronary heart disease (Adjusted relative risk CI: −0.3 
to 6.2), 3.2% to type 2 diabetes (Adjusted relative risk CI: −0.4 to 7.4), 4.4%  to 
breast cancer (Adjusted relative risk CI: −1.0 to 10.1), and 4.6% to colon cancer 
(Adjusted relative risk CI: −0.8 to 10.2).  A decrease in or removal of this risk factor 
could �mprove health cons�derably.

Card�ovascular health wh�ch �s �nfluenced by phys�cal act�v�ty has poor l�teracy 
and l�nkage among �nd�v�duals �n Nepal.  Data from the Jhaukhel-Duwakot health 
demograph�c surve�llance s�te (JD-HDSS) �n two urban�s�ng v�llages located near 
the cap�tal c�ty of Kathmandu showed that 44% of the populat�on lacks suff�c�ent 
understand�ng of the causes of heart d�sease and �ts prevent�on. There ex�sts a 
gap between knowledge and pract�ce regard�ng card�ovascular health (Va�dya et 
al., 2013; Ol� et al., 2014).

4.3.1  Stakeholder policy and programme response for physical inactivity 
Implementat�on of the WHO Global Strategy on D�et, Phys�cal Act�v�ty and Health 
has started �n Nepal (World Bank, 2011). The WHO Global Strategy recommends 
that �nd�v�duals should engage �n adequate levels of phys�cal act�v�ty throughout 
the�r l�ves (World Health Organ�zat�on, 2003b; 2004). D�fferent types and amounts 
of phys�cal act�v�ty are requ�red for d�fferent health outcomes: at least 30 m�nutes 
of regular, moderate-�ntens�ty phys�cal act�v�ty on most days reduces the r�sk of 
card�ovascular d�sease and d�abetes, colon cancer and breast cancer. Muscle 
strengthen�ng and balance tra�n�ng can reduce falls and �ncrease funct�onal status 
among older adults. More act�v�ty may be requ�red for we�ght control. The WHO 
report cons�ders a number of factors regard�ng phys�cal act�v�ty such as work�ng, 
home l�fe, school l�fe, �ncreas�ng urban�sat�on, and var�ous aspects of urban 
plann�ng. Recommendat�ons for phys�cal act�v�ty are l�nked w�th d�etary hab�ts 
and l�festyles often rooted �n local and reg�onal trad�t�ons.  As a result, nat�onal 
strateg�es should therefore be culturally appropr�ate and able to challenge cultural 
�nfluences to respond to changes over t�me (such as ongo�ng urban�sat�on and 
�ncreased fast food consumpt�on occurr�ng �n Nepal).
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4.4 Unhealthy diet - obesity (Low fruit and vegetable consumption) (Risk 
factor for CVD, Cancer Diabetes)
Nepal faces dual problems w�th malnutr�t�on and obes�ty both d�ametr�cally 
opposed aspects result�ng from unhealthy d�et.  For the purpose of th�s chapter 
‘unhealthy d�et’ as a r�sk factor refers pr�mar�ly to overwe�ght and obes�ty.  The 
problem w�th obes�ty was descr�bed by Va�dya et al. (2010) who emphas�sed that 
contrary to popular bel�ef, obes�ty has become common �n many low- and m�ddle 
�ncome countr�es m�rror�ng the trend already establ�shed �n developed countr�es 
w�th obes�ty occurr�ng �n young ch�ldren and adolescents.  A 2010 meta-study on 
obes�ty �n Nepal concluded that, “urban�sat�on �s the major dr�v�ng force beh�nd 
obes�ty �n Nepal.”  A study of 14,425 subjects �n Nepal found that 32% were obese, 
28% were overwe�ght, 6.3% were d�abet�c and 34% had hypertens�on. Prevalence 
was h�gher �n the less educated, those work�ng at home and women (Sharma et 
al., 2011).

The trend toward urban�sat�on has resulted �n a change �n trad�t�onal d�ets 
from a prev�ously f�bre and complex carbohydrate r�ch d�et to one that conta�ns 
predom�nantly more processed sugars and fats. It has resulted �n a s�gn�f�cant 
health challenge and �ncreased obes�ty prevalence �n the country (World Bank, 
2010; Va�dya et al., 2010).  In Nepal, r�ce �s a major component �n the regular d�et 
that �s h�gh �n carbohydrate content.  The amounts consumed and the methods of 
cook�ng may be add�ng to the d�etary causes of metabol�c syndrome (Sharma et 
al., 2011) and type 2 d�abetes (S�ngh & Bhattara�, 2003).

4.4.1  Stakeholder policy and programme response for obesity and unhealthy diet
The government of Nepal �s �n the beg�nn�ng stages of address�ng the problem of 
obes�ty and unhealthy d�et through survey data, wh�ch w�ll help determ�ne the scope 
of the problem. The WHO STEPS 2013 nat�onal survey est�mated the prevalence 
of overwe�ght at about 17.7% and the prevalence of obes�ty at around 4% (Va�dya 
et al., 2010; Aryal et al., 2013). To address �ncreas�ng obes�ty occurr�ng �n urban 
areas, one approach could �nvolve bann�ng advert�sements for unhealthy junk food 
and �ncreas�ng taxes on these foods and beverages. The WHO has asked �ts 
member states to establ�sh strateg�es that promote respons�ble market�ng of food 
and beverages to ch�ldren.  However, �n Nepal, the use of such bans or taxes 
may not be currently feas�ble but could be �mplemented �n the future �n urban 
areas (Va�dya et al., 2010). Implementat�on of the WHO Global Strategy on D�et, 
Phys�cal Act�v�ty and Health has started �n Nepal (World Bank, 2011).

5. Health risk communication and mHealth
mHealth us�ng mob�le technolog�es can �mprove health care �n several key areas 
and fac�l�tate commun�cat�on �n places where �t was not poss�ble prev�ously. The 
WHO reports that the major�ty of member states (83%) have already offered at least 
one type of mHealth serv�ce w�th many offer�ng, on average, 4-6 programmes.  The 
most often used mHealth �n�t�at�ves were: health call centres (59%), emergency 
toll-free telephone serv�ces (55%), manag�ng emergenc�es and d�sasters (54%), 
and mob�le Telemed�c�ne (49%). Two-th�rds of mHealth programmes are �n the 
p�lot or �nformal stage to assess the�r eff�cacy (World Health Organ�zat�on, 2011c).  
The WHO �s help�ng to fac�l�tate gener�c tools for mHealth development �n the 



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

355

area of mob�le tools for mon�tor�ng pat�ents; evaluat�on of eHealth serv�ces; drug 
reg�str�es; pat�ent �nformat�on systems; and d�rector�es of health care profess�onals 
and �nst�tut�ons. mHealth technolog�es, can be adapted to low- and m�ddle-�ncome 
nat�ons through advocacy campa�gns for free and open-source software.   There 
�s much enthus�asm for mHealth appl�cat�ons and �ts potent�al for �ntervent�ons w�th 
benef�c�al effects on the health and health serv�ce del�very processes, espec�ally 
�n resource-poor sett�ngs. A number of mHealth programmes conducted �n low-
�ncome countr�es for var�ous d�seases have reported good results and purport 
good future potent�al (Roess et al., 2014; Hall et al., 2014; Hartzler & Wetter, 2014; 
Holeman et al., 2014; Pe�r�s et al., 2014). 

Mob�le health �ntervent�ons des�gned to �mprove health care serv�ce del�very 
processes have been used to prov�de support and serv�ces to health care prov�ders 
(such as educat�on, support �n d�agnos�s or pat�ent management) or target 
commun�cat�on between health care serv�ces and consumers (such as appo�ntment 
rem�nders and test result not�f�cat�on) (Free et al., 2013).  Mob�le technolog�es 
allow for low-cost �ntervent�ons tak�ng advantage of econom�es of scale. It �s easy 
to del�ver �ntervent�ons to large populat�ons such as small downloadable mob�le 
technology appl�cat�ons.  S�m�larly, automated systems can del�ver text messages 
to large numbers of people at low-cost. 

The mob�le telephone features used most often for health �ntervent�ons �nclude 
text messages (SMS), software appl�cat�ons, and mult�ple med�a (SMS, photos) 
�ntervent�ons. The technology allows �ntervent�ons to be personal�sed and 
�nteract�ve. The features of mob�le technolog�es that may make them part�cularly 
appropr�ate for �mprov�ng health care serv�ce del�very processes relate to the�r 
popular�ty, the�r mob�l�ty, and the�r technolog�cal capab�l�t�es (DeRenz�e et 
al., 2011; Free et al., 2013). mHealth can be used to offer �nteract�ve two-way 
commun�cat�on, wh�ch prov�des a w�de range of opportun�t�es from �mprov�ng self-
mon�tor�ng of chron�c d�seases or as a way to �mprove  publ�c health �nfrastructure 
�n rural areas by prov�d�ng access to remote areas and access to health records 
(V�tal Wave Consult�ng, 2008).

6. A way forward for Nepal to address NCD risk factors 
using mHealth strategies

The major�ty of NCD mortal�ty occurs from a small number of d�seases: CVD, 
COPD, d�abetes, and cancers. Collect�vely these NCDs have common r�sk factors of 
tobacco use, phys�cal �nact�v�ty, alcohol use, unhealthy d�et and obes�ty. The WHO 
recommended a ser�es of �ntervent�ons referred to as ‘best buys’ for low-�ncome 
countr�es l�ke Nepal to control NCDs. The �ntervent�ons can produce s�gn�f�cant 
f�nanc�al sav�ngs and �mprove publ�c health w�th relat�vely low �mplementat�on costs. 
The best buys have the poss�b�l�ty of be�ng scaled up, part�cularly �n resource-
constra�ned areas allow�ng successful, small �n�t�at�ves to be expanded over t�me.  
Implementat�on of mHealth programmes could be used as a way forward to �mprove 
health knowledge for NCD r�sk factors. Over 70% of Nepal’s households are 
equ�pped w�th a mob�le phone allow�ng for the development of electron�c bank�ng 
serv�ces throughout the country (USAID-Nepal, 2013). Us�ng a s�m�lar model 
the government should partner w�th �nterested NGOs and cons�der develop�ng 
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mHealth and Telemed�c�ne serv�ces.  Partner�ng �nterested health care NGOs, the 
M�n�stry of health and major hosp�tals may prove to be an excellent way to del�ver 
health care �nformat�on, health educat�on, and health serv�ces �nformat�on about 
commun�cable d�seases, �nfect�ous d�sease outbreaks and NCDs to rural areas of 
Nepal.

6.1 Tobacco use cessation policies and integrating mHealth and health risk 
communication strategies
The most powerful and cost-effect�ve strateg�es for reduc�ng smok�ng �n Nepal 
are those related to tobacco products f�scal and tax pol�cy �nclud�ng �mprov�ng 
r�sk commun�cat�on at the local level �n urban areas as outl�ned �n the 2004 WHO 
Framework Convent�on on Tobacco Control (FCTC) (World Health Organ�zat�on, 
2011).  Other �mportant measures to reduce the tobacco consumpt�on are related 
to �nformat�on (ban on advert�s�ng �n certa�n places, �nclud�ng warn�ngs about the 
health r�sks of smok�ng), proh�b�t�ng the consumpt�on of tobacco �n certa�n publ�c 
(urban) places w�th proper enforcement.  Tobacco control �ntervent�ons have a h�gh 
�mpact on burden of NCDs and should be d�rected towards the ent�re populat�on, 
wh�ch w�ll benef�t the poor and help to reduce �nequ�t�es (Thakur et al. 2011). 

Ev�dence suggests that smok�ng cessat�on programmes are more effect�ve 
when they are part of a coord�nated approach to tobacco control (World Health 
Organ�zat�on, 2012). The government should collaborate w�th other stakeholders 
and add health r�sk commun�cat�on as a cornerstone of any future smok�ng �n�t�at�ves 
�mplemented �n Nepal. Low-cost �ntervent�ons for Nepal �nclude appropr�ate 
med�cal adv�ce prov�ded by v�llage health care prov�ders to �nd�v�duals. W�th�n the 
general populat�on, even s�mple �ntervent�ons del�vered by phys�c�ans �n the form 
of br�ef encouragement or health r�sk commun�cat�on can have a s�gn�f�cant �mpact 
on short-term mot�vat�ons for �nd�v�duals to qu�t smok�ng and on future qu�tt�ng 
rates (Stead et al., 2008).

mHealth programmes for smok�ng cessat�on have been �n use for over a decade.  
Intervent�ons such as SMS, progress track�ng, d�stract�ons, peer chats and 
mot�vat�onal messag�ng prov�ded to users through mob�le technology shows 
pos�t�ve results to reduce tobacco usage.  A systemat�c rev�ew by Ghora� et al. 
(2014) found that the most w�dely used programmes used were:  SMS based qu�t 
smok�ng serv�ces, Tele-counsell�ng and Mult�med�a messages based serv�ce for 
smok�ng cessat�on.  The advantages of mHealth �ntervent�ons �ncluded low-cost, 
better coverage of the populat�on for programme del�very, eas�er message del�very, 
and a faster way to send ta�lored and personal�sed messages of support. 

Most mHealth serv�ces to date focus on s�mple SMS based rem�nder �ntervent�on 
for smok�ng cessat�on; however, Ghora� et al. (2014) suggest a mult�-�ntervent�on 
approach us�ng mot�vat�onal messages through SMS and MMS (short aud�o 
and v�deo cl�ps), soc�al chat, �nstant peer support, and prov�d�ng d�stract�ons for 
smok�ng cessat�on would prov�de a more powerful and �nteract�ve programme.  A 
mult�-�ntervent�on mHealth approach could be developed on a small scale as a 
p�lot programme to test �ts effect�veness �n Nepal.
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6.2 Alcohol use and integrating mHealth and health risk communication 
strategies
The F�rst Global M�n�ster�al Conference on Healthy L�festyles and Non 
Commun�cable D�sease Control offered some low-cost �ntervent�ons to change 
alcohol use behav�ours (World Health Organ�zat�on, 2011).   Decreas�ng harmful 
alcohol use w�ll reduce certa�n cancers, CVDs and road traff�c acc�dents. The 
best cost effect�ve �ntervent�ons �nclude an �ncreased tax on alcohol and alcohol�c 
beverages and a comprehens�ve ban on alcohol advert�s�ng and market�ng 
(Anderson et al., 2009; World Health Organ�zat�on, 2011).  

Sav�c et al. (2013) rev�ewed 87 ava�lable add�ct�on recovery mob�le telephone 
appl�cat�ons �dent�f�ed on the Google Play store �n 2012. Of these, there were 
27 mHealth appl�cat�ons des�gned spec�f�cally for alcohol�sm (31.0%). Analys�s 
revealed that user appl�cat�ons typ�cally prov�ded �nformat�on on recovery, as well 
as content to enhance mot�vat�on, promote soc�al support and tools to mon�tor 
progress.  

Gustafson et al. (2011) reported on an eHealth solut�on for people w�th alcohol 
problems us�ng a mob�le telephone appl�cat�on called: Alcohol–Comprehens�ve 
Health Enhancement Support System (A-CHESS).  The programme �s des�gned to 
be compat�ble w�th two models of how people can change the�r behav�ours towards 
alcohol us�ng a self-determ�nat�on theory approach (Lar�mer et al., 1999) and a 
behav�oural change model that �dent�f�es stages preced�ng relapse allow�ng for 
�ntervent�on and prevent�on (W�tk�ew�tz & Marlatt, 2004).  Pat�ents are supported 
by ongo�ng mon�tor�ng and the�r r�sk of relapse (cop�ng ab�l�ty) �s assessed 
through commun�cat�on. Alerts encourage adherence to therapeut�c goals, and 
g�ve �nd�v�dual�sed add�ct�on-related mater�als and tools. Soc�al support �s through 
commun�cat�on w�th peer support groups and add�ct�on experts (Gustafson et al., 
2011).  A-CHESS could be adapted w�th local commun�ty �nput and used at the 
v�llage level throughout Nepal.  F�nally, v�deo-conferenc�ng to del�ver an ev�dence-
based alcohol �ntervent�on programme that focuses on mot�vat�onal enhancement 
therapy w�th at-r�sk alcohol users �n real-world sett�ngs has been shown to be 
h�ghly effect�ve for alcohol use problems �n rural commun�t�es (Staton-T�ndall et 
al., 2012); such a program could be tested �n Nepal on a small scale to determ�ne 
�ts effect�veness.  mHealth mob�le appl�cat�ons to reduce h�gh r�sk and alcohol 
abuse dr�nk�ng among underage students are also ava�lable (Kazem� et al., 2014;  
Pere�ra et al., 2015).

6.3 Unhealthy diet, obesity and physical inactivity - integrating mHealth and 
health risk communication strategies
Excess�ve salt �ntake �s l�nked to �ncreased blood pressure and results �n more 
than seven m�ll�on deaths worldw�de each year from heart attacks and strokes.  
For obes�ty and comorb�d cond�t�ons caused by h�gh salt �ntake (e.g. hypertens�on, 
type 2 d�abetes, h�gh blood pressure) WHO recommends a best buy programme 
of reduc�ng salt content �n processed foods.  Another WHO best buy programme 
�s part�al or complete subst�tut�on of part�ally hydrogenated trans-fat w�th 
polyunsaturated fats �ntroduced at the po�nt of manufacture and est�mated to be 
h�ghly cost-effect�ve. A number of other low-cost and feas�ble �ntervent�ons that 
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tackle unhealthy d�et focus on promot�ng publ�c awareness and phys�cal act�v�ty 
(World Health Organ�zat�on, 2011). mHealth based health commun�cat�on us�ng 
v�deo cl�ps and aud�o podcasts can help to br�dge these knowledge gaps and can 
be prov�ded through mHealth platforms.

6.4 mHealth strategies for combating physical inactivity
The pos�t�ve effects of phys�cal act�v�ty are well known �n developed countr�es 
(Bauman, 2004) and research �mpl�es that s�m�lar health benef�ts of phys�cal 
act�v�ty occur �n develop�ng countr�es undergo�ng ep�dem�olog�cal trans�t�ons due 
to rap�d urban�sat�on and d�et changes  (WHO, 2005).  Phys�cal act�v�ty reduces all 
cause mortal�ty, d�abetes, card�ovascular d�seases, cancer rates (pos�t�ve effects 
�n relat�on to colon and breast cancer), blood pressure, l�p�d levels and obes�ty. 
These data, together w�th �ncreas�ng NCDs prov�de the rat�onale for �mplement�ng 
phys�cal act�v�ty programmes and act�ons �n develop�ng countr�es such as Nepal.

WHO publ�c health best buys for prevent�ng NCDs related to phys�cal �nact�v�ty 
�nclude promot�ng publ�c awareness about d�et and phys�cal act�v�ty us�ng mass 
med�a and to promote phys�cal act�v�ty through the med�a (�n comb�nat�on w�th 
�nformat�on about healthy d�ets). Such programmes are cost-effect�ve, low-cost and 
h�ghly feas�ble opt�ons (World Health Organ�zat�on, 2011b). In Nepal behav�oural 
change commun�cat�on (BCC) has been �mplemented s�nce 1995 as a way to 
�ncrease health awareness but th�s promot�on could eas�ly be extended to mob�le 
health platforms at low-cost. A second WHO best buy strategy �s to develop pol�c�es 
to encourage walk�ng, cycl�ng, and other phys�cal act�v�t�es espec�ally �n urban areas. 
Many mob�le appl�cat�ons can be used to h�ghl�ght and encourage act�ve l�festyles.

7. mHealth strategies to help create a national health 
surveillance system 

Over the last ten years Nepal has been slowly bu�ld�ng a system to be used for 
nat�onal health surve�llance. Us�ng the WHO STEPS methods several surveys were 
completed.  Nepal conducted a subnat�onal STEPS survey �n 2003 (Kathmandu), 
another subnat�onal STEPS survey �n 2005 (Ilam, Lal�tpur, Tanahu) and nat�onal 
STEPS surveys �n 2007 and 2013 (World Bank, 2011; Aryal et al., 2013). The 
challenge from NCDs can only be overcome �f local, qual�tat�ve, and current 
surve�llance �nformat�on �s ava�lable. In Nepal, a system of collect�on of cancer 
�nc�dence data from seven major hosp�tals around the country was �ntroduced �n 
2005 w�th the support of WHO. Currently, as of 2015, two cancer reg�str�es have 
been establ�shed, and a Nat�onal Injury Surve�llance system �s under development.  
The �nformat�on generated by us�ng mHealth data collect�on and surve�llance can 
help bu�ld on these ex�st�ng reg�str�es and �nform effect�ve and susta�nable Nat�onal 
Health Pol�c�es for NCDs.  

The use of mHealth technolog�es can help reduce health care costs by �mprov�ng 
eff�c�enc�es �n the health care system through data collect�on.  Add�t�onally, health 
d�spar�t�es can be �mproved through the use of mob�le technolog�es to �mprove 
commun�cat�on and �nformat�on shar�ng.  mHealth technolog�es used to help 
augment ex�st�ng health systems and �mprove health care outcomes requ�res 
�mplement�ng them at the local level. For example, USAID’s ASSIST programme 
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�n Uganda �ntroduced mHealth and made �t poss�ble for the v�llage health care 
teams to obta�n answers qu�ckly to the�r pat�ents’ quest�ons, wh�le also fac�l�tat�ng 
commun�cat�on w�th the�r superv�sors.  A s�m�lar programme could be �ntroduced 
at the v�llage sub-health post and v�llage health posts partner�ng local health care 
workers w�th zonal hosp�tals �n Nepal (USAID, 2015). 
 
Mob�le Health appl�cat�ons are helpful for data collect�on.  In Uganda, a mob�le 
phone data collect�on and records access tool named Ep�Handy helped to reduce 
data entry errors and �mproved cost-eff�c�ency compared w�th paper surveys (V�tal 
Wave Consult�ng, 2008). The MOHP should cons�der adopt�ng s�m�lar mHealth 
technolog�es to help w�th �ts next WHO-STEPS survey.  

Some excellent open source computer programs are ava�lable for use that could 
help Nepal develop a scalable, nat�on-w�de data collect�on system and ass�st 
�n creat�ng a nat�onal surve�llance system for NCDs (and other d�seases).  One 
program, Magp� (formerly named Ep�Surveyor) (from DataDyne), �s a java-based 
program that allows users to create personal�sed geo-tagged, data-collect�on 
forms spec�f�c for the�r needs.  A gener�c form can be downloaded, mod�f�ed to f�t 
the needs of the user and then used for data collect�on. Afterwards, forms can be 
resent back to a central database for further analys�s.  Magp� mob�l�ty appl�cat�ons 
are currently be�ng used �n over 170 countr�es (Magp�, 2015).

A second program, Open Data K�t (ODK) (from D�mag� Inc.)  �s a free, open-source 
javaROSA based group of tools that help to collect, collate, and v�sual�se data. 
Mob�le based programs such as ODK can replace paper forms and record var�ous 
data types such as text, geo-locat�on, photographs, short v�deo cl�ps, aud�o, and 
barcodes. The program also supports ed�t�ng saved forms, quest�on group�ng, 
data constra�nts, complex log�c, and mult�ple languages allow�ng for great flex�b�l�ty 
�n �ts des�gn and use (Open Data K�t, 2015; DeRenz�e et al., 2011). JavaROSA 
appl�cat�ons have been des�gned for an ever-�ncreas�ng var�ety of tasks �nclud�ng 
tak�ng survey data, d�sease management track�ng, help�ng health workers 
through treatment protocols at po�nt of care, and collect�on of med�cal records 
for long�tud�nal stud�es. JavaROSA based programs have been f�eld tested and 
tr�ed �n several countr�es w�th excellent results (e.g. Kenya, Pak�stan, South Afr�ca, 
Tanzan�a, Uganda, Bangladesh, Mex�co, and Zamb�a) (JavaROSA, 2015).

Some may argue that mob�le technolog�es are unworkable �n Nepal due to the 
s�gn�f�cant amount of e�ther remote reg�ons or rural areas.  However, accord�ng to 
the M�n�stry of Health demograph�c survey and work by USAID-Nepal, �t �s est�mated 
70-75% of households �n Nepal own a mob�le telephone.  mHealth �s one of the few 
strateg�es that has the capab�l�ty to reach a major�ty of rural and remote households 
�n Nepal (M�n�stry of Health and Populat�on Nepal, 2011; USAID-Nepal, 2013). In 
remote areas w�th l�m�ted electr�c�ty �nfrastructure, the re-charg�ng of mob�le dev�ces 
for ongo�ng day-to-day data collect�on at health posts could be ach�eved by us�ng 
portable, off-gr�d solar technolog�es (Volta�c Inc., 2015).  

Mob�le dev�ces can be equ�pped w�th m�croSD or SD cards (currently most mob�le 
phones can accommodate 32 or 64 g�gabytes of memory storage per card) that 
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are capable of hold�ng a s�gn�f�cant amount of health �nformat�on.   The memory 
cards could be pre-loaded to conta�n health �nformat�on on NCD r�sk factors, data 
collect�on appl�cat�ons (e.g. ODK, Magp�), data collect�on forms, aud�o podcasts, 
�nstruct�onal v�deos for d�agnost�cs, �nstruct�onal v�deos for m�nor treatments, and 
typ�cal case assessments for m�nor health problems.  

The ab�l�ty to pre-�nstall appl�cat�ons for data collect�on to be used by rural health 
care workers w�th no connect�v�ty w�ll st�ll allow for surve�llance and da�ly data 
collect�on. The pre-load�ng of health resources and appl�cat�ons on SD cards 
would allow rural health care workers access to resources �f �nternet connect�v�ty 
�s l�m�ted. Survey, surve�llance and other data collected on memory cards could 
be updated and exchanged per�od�cally w�th the hosp�tals or government health 
departments.  The small s�ze and negl�g�ble we�ght of the memory cards allow 
them to be eas�ly sent to M�n�stry off�c�als by posted ma�l. 

In areas where mob�le data connect�ons are suff�c�ent for data transfer there �s 
the ab�l�ty to use mob�le data track�ng, and data collect�on by health care workers. 
Referrals from health posts and sub-health posts could be completed us�ng a 
standard�sed mob�le health appl�cat�on (e.g. Magp�, ODK). In th�s Telemed�c�ne 
scenar�o mob�le phones connect remote health workers w�th med�cal spec�al�sts for 
adv�ce and coord�nat�on of care (Mossman et al., 2014).  Cases could be pr�or�t�sed 
and treatment prov�ded on a weekly bas�s for non-urgent pat�ents requ�r�ng added 
med�cal ass�stance. The partner�ng of doctors �n urban centres w�th rural and 
remote v�llage health care workers would prov�de help to those pat�ents most at 
r�sk. The use of Telemed�c�ne has shown prom�se for manag�ng NCDs (Paré et 
al., 2007).  

8. Conclusion
Hosp�tal based and demograph�c health stud�es completed to date reveal that Nepal 
�s fac�ng an �ncreas�ng burden of d�sease from NCDs s�m�lar to other develop�ng 
nat�ons �n South East As�a. Programmes that w�ll �mprove NCD r�sk factor 
commun�cat�on and prov�de resources to health care workers �n rural health posts 
and sub-health posts need to be developed. To ach�eve health commun�cat�on 
goals �n low-�ncome sett�ngs l�ke Nepal many barr�ers must be overcome. The 
largest hurdle �nvolves red�rect�ng already scarce health resources, both f�nanc�al 
and human, towards the problem of NCD r�sk factor awareness. In Nepal there are 
many compet�ng �nterests related to publ�c health such as �nfect�ous d�seases and 
maternal/ per�natal/ neo-natal health �n add�t�on to NCDs. mHealth and Telemed�c�ne 
can prov�de low-cost, scalable and cost effect�ve health care programmes.

Another major barr�er �s low l�teracy �n rural areas.  Us�ng mHealth programmes 
des�gned w�th a heavy rel�ance on v�deos, aud�o podcasts and �con or p�ctogram 
based nav�gat�on can help commun�t�es w�th low l�teracy levels to collect data 
or obta�n useful content through mob�le dev�ces.  Mob�le Health and Telehealth 
serv�ces that prov�de health �nformat�on on NCD r�sk factors prov�ded as aud�o 
and v�deo through mob�le platforms would overcome one of the foremost barr�ers 
of low l�teracy and low health l�teracy to �mprove knowledge.  For profess�onal 
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educat�on, aud�o and v�deo-based e-Learn�ng programmes offered through mHealth 
technolog�es could be a way to offer sk�lls �mprovement tra�n�ng for V�llage Health 
Workers (VHW) and Female Commun�ty Health Volunteers (FCHVs).

The use of mHealth programmes prov�des a number of potent�al new avenues for 
the government of Nepal, hosp�tals,  and other stakeholders to work together to 
del�ver �mproved health care, access to health care serv�ces,  health commun�cat�on, 
and data acqu�s�t�on.  A rev�ew of ex�st�ng mHealth programmes and open source 
computer programs used �n other low-�ncome countr�es may reveal wh�ch ones 
can be adapted to meet the needs of Nepal.  Do�ng so requ�res a collaborat�ve 
effort between all stakeholders.  Robust mHealth and Telemed�c�ne systems �n 
Nepal w�ll allow for a susta�nable and scalable su�te of programmes for urban, rural 
and remote areas to combat NCD r�sk factors.



THEME IV: 
Health and Susta�nable L�vel�hoods

362

References

Aryal, K.K., Neupane, S.,  Mehata, S.,  Va�dya, A.,  S�ngh, S.,  Paul�n, F., et al. 
(2014).  Non communicable diseases risk factors: STEPS Survey Nepal 
2013. Kathmandu: Nepal Health Research Counc�l and World Health 
Organ�zat�on. [onl�ne]. Ava�lable a thttp://www.who.int/entity/chp/steps/2012-
13_Nepal_STEPS_Report.pdf?ua=1.

Alwan, A., T. Armstrong, D., Bettcher, F., Branca, D., Ch�sholm, M., Ezzat�, R. 
et al. (2010) Global status report on noncommunicable diseases. Geneva, 
Sw�tzerland: World Health Organ�zat�on [onl�ne]. Ava�lable at: .  http://
whqlibdoc.who.int/publications/2011/9789240686458_eng.pdf?ua=1.

Anderson, P., Ch�sholm, D. & Fuhr, D. (2009). Effect�veness and cost-effect�veness 
of pol�c�es and programmes to reduce the harm caused by alcohol. Lancet, 
373, pp. 2234-2246.

Bauman, A.E. (2004). Updat�ng the ev�dence that phys�cal act�v�ty �s good for 
health: an ep�dem�olog�cal rev�ew 2000-2003. Journal of Science and 
Medicine in Sport, Physical Activity Supplement, 7(1), pp. 6–19.

Bhandar�, G.P., Angdembe, M.R., Dh�mal, M.,  Neupane, S., & Bhusal, C.( 2014).  
State of Non Commun�cable D�seases �n Nepal. BMC Public Health, 14, pp. 
23.

Chhetr�, M.R. & Chapman, R.S. (2009). Prevalence and determinants of diabetes 
among the elderly population in the Kathmandu Valley of Nepal. Nepal 
Medical College Journal, 11(1), pp. 34-38.

Clarke, L. (2010).  M-Health and eHealth: Using technology to improve the 
level of care and education to patients. [onl�ne]. Ava�lable at: http://www.
healthguideinfo.com/health-apps/p97066/#sthash.r4YuicyK.xHpSwlZn.
dpuf.

DeRenz�, B., Borr�ello, G., Jackson, J., Kumar, V.S., Par�kh, T.S., V�rk, P. et al. 
(2011). Mob�le phone tools for f�eld-based health care workers �n low-�ncome 
countr�es. Mount Sinai Journal of Medicine, 78, pp. 406–418.

Free, C., Ph�ll�ps, G., Watson, L., Gall�, L., Fel�x, L., Edwards, P. et al. (2013). The 
effect�veness of mob�le-Health technolog�es to �mprove health care serv�ce 
del�very processes: a systemat�c rev�ew and meta-analys�s.  PLoS Medicine, 
10(1), e1001363.

Gautam, K.C. (2010). 10+2 agenda for publ�c health �n Nepal. Journal of Nepal 
Medical Association, 49(178), pp. 174-177.

Ghora�, K., Akter, S., Khatun, F. & Ray, P. (2014).  mHealth for smok�ng cessat�on 
programs: A systemat�c rev�ew.  Journal of Personalized Medicine, 4(3), pp. 
412-423.

Gost�n, L.O., Bayer, R. & Fa�rch�ld, A.L. (2003). Eth�cal and legal challenges posed 
by Severe Acute Resp�ratory Syndrome: �mpl�cat�ons for the control of severe 
�nfect�ous d�sease threats. Journal of the American Medical Association, 
290,pp. 3229-3237.

GoN-NPCS-CBS /UNICEF. (2015). (Government of Nepal Nat�onal Plann�ng 
Comm�ss�on Secretar�at, Central Bureau of Stat�st�cs/UNICEF). Nepal 
Multiple Indicator Cluster Survey 2014: Key F�nd�ngs. [onl�ne]. Ava�lable at: 
http://cbs.gov.np/wp-content/uploads/2015/01/nmics5_key-findings-_report.
pdf.



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

363

Government of Nepal. (2012). National population and housing census 2011: 
National report, Kathmandu: Nat�onal Plann�ng Comm�ss�on Secretar�at, 
Central Bureau of Stat�st�cs, Government of Nepal. [onl�ne]. Ava�lable at: 
http://www.cbs.gov.np/wp-content/uploads/2012/11/National%20Report.
pdf.

Government of Nepal. (2014). An approach to the graduation from the Least 
Developed Country by 2022.  Ava�lable at: http://www.npc.gov.np/web/new/
uploadedFiles/allFiles/LDC_Final_draft.pdf

Gustafson, D.H., Boyle, M.G., Shaw, B.R., Isham, A., McTav�sh, F., R�chards, S., 
et al. (2011). An e-Health solut�on for people w�th alcohol problems.  Alcohol 
Research and Health, 33(4), pp. 327-337.

Hash�be, M., S�wakot�, B., We�, M., Thakur, B.K., Pun, C.B., Shrestha, B.M. et al. 
(2011). Soc�oeconom�c status and lung cancer r�sk �n Nepal. Asian Pacific 
Journal of Cancer Prevention, 12(4), pp. 1083-1088.

Hall, C.S., Fottrell, E., W�lk�nson, S. & Byass, P. (2014). Assess�ng the �mpact of 
mHealth �ntervent�ons �n low- and m�ddle-�ncome countr�es--what has been 
shown to work? Global Health Action, 7, 25606. 

Hartzler, A. & Wetter, T. (2014). Engag�ng pat�ents through mob�le phones: 
demonstrator serv�ces, success factors, and future opportun�t�es �n low and 
m�ddle-�ncome countr�es. Yearbook of Medical Informatics, 9(1), pp. 182-
194.

Holeman, I., Evans, J., Kane, D., Grant, L., Pagl�ar�, C. & Weller, D. (2014). Mob�le 
health for cancer �n low to m�ddle �ncome countr�es: pr�or�t�es for research 
and development. European Journal of Cancer Care, 23(6), pp.750-756.

IARC Monographs. (2006). IARC Monographs on the Evaluation of Carcinogenic 
Risks to Humans.  Volume 95. Household Use of Solid Fuels and High-
temperature Frying.  Household use of solid fuels.  Lyon, France: IARC 
Monographs, pp. 45-143. [onl�ne]. Ava�lable at: http://monographs.iarc.fr/
ENG/Monographs/vol95/mono95.pdf.

IHME. (2013). The Global Burden of Disease: Generating Evidence, Guiding 
Policy – South Asia Regional Edition. Seattle, WA: Inst�tute for Health 
Metr�cs and Evaluat�on, Human Development Network, The World Bank. 
[onl�ne]., Ava�lable at http://www.healthdata.org/sites/default/files/files/
data_for_download/2013/WorldBank_SouthAsia/IHME_GBD_WorldBank_
South%20Asia_FullReport.pdf. 

JavaROSA. (2015). JavaRosa, Open Source Mobile Data Collection. 
[onl�ne].,Ava�lable at: http://www.dimagi.com/javarosa/. 

Jemal, A., Thun, M.J., R�es, L.A., Howe, H.L., We�r, H.K., Center, M.M., et al. 
(2008).  Annual report to the nat�on on the status of cancer, 1975-2005, 
featur�ng trends �n lung cancer, tobacco use, and tobacco control.  Journal 
of the National Cancer Institute, 100(23), pp. 1672-1694.

Jh�ngan, H.P., Shyangwa, P., Sharma, A., Prasad, K.M. & Khandelwal, S.K. (2003). 
Prevalence of alcohol dependence �n a town �n Nepal as assessed by the 
CAGE quest�onna�re.  Addiction, 98(3), pp. 339-343.

Kazem�, D.M., Cochran, A.R., Kelly, J.F., Cornel�us, J.B.& Belk, C. (2014). 
Integrat�ng mHealth mob�le appl�cat�ons to reduce h�gh r�sk dr�nk�ng among 
underage students.  Health Education Journal, 73(3), pp. 262–273.



THEME IV: 
Health and Susta�nable L�vel�hoods

364

Lar�mer, M.E., Palmer, R.S. & Marlatt, G.A. (1999). Relapse prevent�on. An 
overv�ew of Marlatt’s cogn�t�ve-behav�oral model. Alcohol Research and 
Health, 23(2), pp. 151–160. 

Lee, I.M., Sh�roma, E.J., Lobelo, F., Puska, P., Bla�r, S.N., Katzmarzyk, P.T. et al. 
(2012). Effect of phys�cal �nact�v�ty on major Non Commun�cable D�seases 
worldw�de: an analys�s of burden of d�sease and l�fe expectancy. Lancet, 
380(9838), pp. 219-229. 

L�vestrong. (2014).  Non Communicable Diseases. [onl�ne]. Ava�lable at: http://
www.livestrong.com/article/88312-list-noncommunicable-diseases/

Magp�. (2015). Magpi. [onl�ne]. Ava�lable at: http://home.magpi.com/company/.
Mossman, K., McGahan, A., Mitchell, W. & Bhattacharyya, O. (2014). Evaluating 

high-tech health approaches in low-income countries.  Stanford Social 
Innovation Review. [online] Available at: http://www.ssireview.org/blog/entry/
evaluating_high_tech_health_approaches_in_low_income_countries.

Nepal Cancer Rel�ef Soc�ety. (2013). Tobacco Control Programs.  [onl�ne]., 
Ava�lable at: http://www.ncrs.org.np/?comp=com_contents&task=details&id
=205&title=tobacco-control-programs.

Nepal Health Research Counc�l. (2010). Prevalence of Non Communicable 
Disease in Nepal: Hospital Based Study. Kathmandu: Nepal Health Research 
Counc�l. [onl�ne]., Ava�lable at: http://www.ncf.org.np/upload/files/611_en_
Non_Communicable_diseases.pdf.

Neupane, D. &  Kallestrup, P.  (2013).  Non Commun�cable D�seases �n Nepal: 
Challenges and opportun�t�es. Journal of Nepal Health Research Council, 
11(24), pp. 225-228.

Ol�, N., Va�dya, A., Subed�, M. & Krettek, A. (2014). Exper�ences and percept�ons 
about cause and prevent�on of card�ovascular d�sease among people w�th 
card�ometabol�c cond�t�ons: f�nd�ngs of �n-depth �nterv�ews from a per�-urban 
Nepalese commun�ty.  Global Health Action, 7, 24023. 

Open Data K�t. (2015).  Open Data Kit Home.  [onl�ne]. Ava�lable at: http://www.
opendatakit.org.

Paré, G., Jaana, M. & S�cotte, C. (2007).  Systemat�c rev�ew of home telemon�tor�ng 
for chron�c d�seases: the ev�dence base. Journal of the American Medical 
Informatics Association,14, pp. 269-277.

Pe�r�s, D., Praveen, D., Johnson, C. & Mogulluru, K. (2014). Use of mHealth systems 
and tools for Non Commun�cable D�seases �n low- and m�ddle-�ncome 
countr�es: a systemat�c rev�ew. Journal of Cardiovascular Translational 
Research, 7(8), pp. 677-691.

Pere�ra, C.A., Wen, C.L. & Tavares H. (2015). Alcohol Abuse Management �n 
Pr�mary Care: An e-Learn�ng Course. Telemedicine and e-Health, 21(3), pp. 
1-7.

Roess, A., Gurman, T., Ghoshal, S. & Mookherj�, S. (2014). Reflect�ons on the 
potent�al of mHealth to strengthen health systems �n low- and m�ddle-�ncome 
countr�es. Journal of Health Communication, 19(8), pp. 871-875.

Sav�c, M., Best, D., Rodda, S. & Lubman, D.I. (2013). Explor�ng the focus and 
exper�ences of smartphone appl�cat�ons for add�ct�on recovery. Journal of 
Addictive Diseases, 32(3), pp. 310-319.

Shakya, D.R. (2013).  Alcohol ab/use �n eastern Nepal: a rev�ew of stud�es.  Health 
Renaissance, 11(1), pp. 74-82.



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

365

Sharma, S.K., Gh�m�re, A., Radhakr�shnan, J., Thapa, L., Shrestha, N.R., Paudel, 
N. et al. (2011). Prevalence of hypertens�on, obes�ty, d�abetes, and metabol�c 
syndrome �n Nepal. International Journal of Hypertension, 2011, Art�cle ID: 
821971.

Shrestha, U., S�ngh, D. & Bhattara�, M. (2006). The prevalence of hypertens�on 
and d�abetes def�ned by fast�ng and 2-h plasma glucose cr�ter�a �n urban 
Nepal. Diabetic Medicine, 23, pp. 1130-1135.

S�ngh, D. & Bhattara�, M. (2003). H�gh prevalence of d�abetes and �mpa�red fast�ng 
glycaem�a �n urban Nepal. Diabetic Medicine, 20, pp. 170-171.

Staton-T�ndall, M., Wahler, E., Webster, J.M., Godlask�, T., Freeman, R. & 
Leukefeld, C. (2012). Telemed�c�ne-based alcohol serv�ces for rural offenders. 
Psychological Services, 3, pp. 298-309.

Stead, L.F., Bergson, G. & Lancaster, T. (2008).  Phys�c�an adv�ce for smok�ng 
cessat�on. Cochrane Database Systematic Reviews, 2, CD000165.

Thakur, J.S., Garg, R., Nara�n, J.P. & Menabde, N. (2011). Tobacco use: A major 
risk factor for non communicable diseases in South-East Asia region. Indian 
Journal of Public Health, 55, pp. 155-60. [onl�ne]. Ava�lable at: http://www.
ijph.in/text.asp?2011/55/3/155/89943.

Torgan, C. (2009).  The mHealth summit: local and global convergence.  November 
6.  [onl�ne]. Ava�lable at: http://caroltorgan.commhelath-summit.

Un�ted Nat�ons. (2013). Nepal Millennium Development Goals progress report 
2013.  Kathmandu: Nat�onal Plann�ng Comm�ss�on, Government of Nepal 
and Un�ted Nat�ons Nepal Country Off�ce. [onl�ne]., Ava�lable at: http://www.
un.org/millenniumgoals/pdf/report-2013/mdg-report-2013-english.pdf.

USAID-Nepal.  (2013).  Quarterly Newsletter. Spotlight on Resilience. Wash�ngton, 
D.C.: USAID.[onl�ne]. Ava�lable at: http://www.usaid.gov/sites/default/files/
documents/1861/USAID%20Nepal%20Newsletter_nov%2022_final.pdf.

USAID. (2015). USAID Assist Project. Wash�ngton D.C.: USAID. [onl�ne]., Ava�lable 
at:https://www.usaidassist.org/blog/using-mhealth-improve-performance-
and-engagement-village-health-teams.

Va�dya, A., Shakya, S. & Krettek, A. (2010). Obes�ty prevalence �n Nepal: publ�c 
health challenges �n a low-�ncome nat�on dur�ng an alarm�ng worldw�de 
trend. International Journal of Environmental Research and Public Health, 
7(6), pp. 2726–2744.

Va�dya, A., Aryal, U.R.& Krettek, A. (2013). Card�ovascular health knowledge, 
att�tude and pract�ce/behav�our �n an urban�s�ng commun�ty of Nepal: a 
populat�on-based cross-sect�onal study from Jhaukhel-Duwakot Health 
Demograph�c Surve�llance S�te. BMJ Open, 3(10), e002976.

Vital Wave Consulting. (2008).  mHealth for development: mob�le commun�cat�ons 
for health. Un�ted Nat�ons Foundat�on and Vodafone Foundat�on Technology 
Partnersh�p. Palo Alto: V�tal Wave Consult�ng. [onl�ne]., Ava�lable at:  
http://www.globalproblems-globalsolutions-files.org/unf_website/assets/
publications/ technology/ mhealth/mHealth_for_Development_full.pdf.

Volta�c Inc. (2015). OffGrid Solar Backpack.  Brooklyn, NY: Volta�c, Inc. [onl�ne]., 
Ava�lable at: http://www.voltaicsystems.com/offgrid.

W�tk�ew�tz, K. & Marlatt, G.A. (2004). Relapse prevent�on for alcohol and drug 
problems: that was Zen, th�s �s Tao. American Psychologist, 59(4), pp. 224–
235.



THEME IV: 
Health and Susta�nable L�vel�hoods

366

World Bank. (2011). Non Communicable Diseases (NCDs)-Nepal's next major 
health challenge. The World Bank, South As�a Human Development, 
Health Nutr�t�on, Populat�on, 2011. Wash�ngton D.C.: The World Bank. 
[onl�ne]., Ava�lable at: http://siteresources.worldbank.org/SOUTHASIAEXT/
Resources/223546-1296680097256/7707437-1296680114157/NCD_NP_
Policy_Feb_2011.pdf.

World Health Organ�zat�on. (2003a). WHO framework convention on tobacco 
control. Geneva: World Health Organ�zat�on. [onl�ne]., Ava�lable at: http://
www.who.int/tobacco/framework/WHO_FCTC_english.pdf.

World Health Organ�zat�on. (2003b). Health and development through physical 
activity and sport. Geneva: World Health Organ�zat�on. [onl�ne]., Ava�lable 
at: http://whqlibdoc.who.int/hq/2003/WHO_NMH_NPH_PAH_03.2.pdf.

World Health Organ�zat�on. (2004). Global strategy on diet, physical activity and 
health. Geneva: World Health Organ�zat�on. [onl�ne]., Ava�lable at: 

http://www.who.int/dietphysicalactivity/strategy/eb11344/strategy_english_web.
pdf.

World Health Organ�zat�on.  (2005). eHealth tools and services: Needs of member 
states.  Report of the WHO Global Observatory for eHealth. Geneva: 
World Health Organ�zat�on: Ava�lable at: http://apps.who.int/medicinedocs/
documents/s16468e/s16468e.pdf

World Health Organ�zat�on. (2010). The global status report on Non Communicable 
Diseases. Geneva: World Health Organ�zat�on: [onl�ne]., Ava�lable at: http://
whqlibdoc.who.int/publications/2011/9789240686458_eng.pdf?ua=1

World Health Organ�zat�on. (2011a). Profile on implementation of WHO framework  
convention on tobacco control in the South-East Asia region. Geneva: 
World Health Organ�zat�on. [onl�ne]., Ava�lable at: http://www.searo.who.int/
tobacco/wntd/wntd_profile_tfi.pdf?ua=1

World Health Organ�zat�on. (2011b). First global ministerial conference on healthy 
lifestyles and Noncommunicable Disease control. Moscow. 28-29 Apr�l 2011.  
[onl�ne], Ava�lable at: http://www.who.int/nmh/publications/who_bestbuys_
to_prevent_ncds.pdf

World Health Organ�zat�on. (2011c). mHealth: new horizons for health through 
mobile technologies: second global survey on eHealth.  Geneva: World 
Health Organ�zat�on. [onl�ne]., Ava�lable at: http://whqlibdoc.who.int/
publications/2011/9789241564250_eng.pdf?ua=1

World Health Organ�zat�on. (2012). Tobacco Control in Practice. Article 13: Tobacco 
advertising, promotion and sponsorship. Case studiers of implementation of 
the WHO Framework Convention on Tobacco Control in the WHO European 
Region. Regional Office for Europe.World Health Organization 2012. 
Geneva: World Health Organ�zat�on. [onl�ne]., Ava�lable at: http://www.euro.
who.int/__data/assets/pdf_file/0005/168062/Tobacco-Control-in-Practice-
Article-13.pdf. 

World Health Organ�zat�on. (2014).  Health Topics. Geneva: World Health 
Organ�zat�on. [onl�ne]., Ava�lable at: http://www.who.int/topics/en/. 

World Health Organ�zat�on. (2015a).  Global Health Observatory - Noncommunicable 
diseases (NCD). Geneva: World Health Organ�zat�on. [onl�ne]., Ava�lable at:
http://www.who.int/gho/ncd/en/. 



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Pr�nc�ples, Pract�ces and Prospects

367

World Health Organ�zat�on. (2015b).  Chapter 4. The political economy of tobacco 
taxation.  Geneva: World Health Organ�zat�on. [onl�ne]., Ava�lable at: http://
www.who.int/tobacco/publications/en_tfi_tob_tax_chapter4.pdf.

World Heart Federat�on. (2015). Cardiovascular disease risk factors. Geneva: 
World Heart Federat�on. [onl�ne]., Ava�lable at: http://www.world-heart-
federation.org/press/fact-sheets/cardiovascular-disease-risk-factors/.

World Populat�on Clock. (2015).   Nepal Population, World Population Clock, 1st 
of January, 2015.  [onl�ne], Ava�lable at: http://countrymeters.info/en/Nepal.



THEME IV: 
Health and Susta�nable L�vel�hoods

368

16



16 
SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL 

Principles, Practices and Prospects 

 
 

Reforming Health 
Insurance Policy in Nepal: 
An Integrated Self 
Financing Model 

 

 

Ratna K. Shrestha 
 
 
 
 
 
 
 

Abstract 
The existing health care insurance policies in Nepal, particularly the community-
based health insurance schemes, have been ineffective. Many studies have found 
the participation rates in these schemes too low to be financially sustainable--a 
classic adverse selection problem.  This paper proposes an alternative insurance 
scheme in which the participation from the formal-sector employees is mandatory.  
With this mandatory enrollment from the formal sector, the proposed scheme may 
adequately diversify the financial risk, thereby avoiding the problem of adverse 
selection. 

 

1. Introduction 
Every year, 14% of households in Nepal face severe financial hardship due to one or 

more family members becoming ill and the resulting out-of-pocket medical expenses 

(Saksena et al., 2010). Even worse, many others particularly from marginalised 

and low-income households die either due to the absence or prohibitively high 

cost of health care treatment. To increase the affordability of health care and 

diversify the financial risk caused by unforeseen medical expenses, in 2013, the 

Government of Nepal announced a plan to create a National Health Insurance Fund 

under its National Health Insurance Policy initiative (WHO, 2013). The purpose of this 

new initiative is to pool the premiums raised from the existing community-based 

health insurance (CBHI) schemes into one national fund and use that fund to finance 

the medical needs of the policyholders.i However, while the creation of a national 

insurance fund is a policy shift in the right direction, this fund alone is unlikely to 

adequately diversify the financial risk facing the population. In its own policy report 

titled, National Health Insurance Policy the WHO (2013) clearly identifies the 

expected low enrolment and the overuse of health care services as two potential 

roadblocks for this national initiative. 

 
In an insurance market where enrolment is voluntary, if the premium is based 

on the average health care need of the population, only unhealthy individuals 

with higher than average expected medical expenses will choose to enrol. In 
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contrast, health�er people who bel�eve the�r healthcare expenses w�ll be less than 
the prem�um they have to pay for med�cal �nsurance w�ll s�mply opt out of the 
market—a class�c adverse select�on problem.  As the number of healthy enrolees 
�n an �nsurance scheme or plan shr�nks, so does the s�ze of �ts f�nanc�al pool.��  Th�s 
shr�nk�ng f�nanc�al pool can ult�mately lead the scheme to bankruptcy, defeat�ng 
the very purpose for wh�ch �t �s �mplemented.  

Apart from adverse select�on, there are other reasons for wh�ch households �n 
Nepal and many develop�ng countr�es may not buy �nsurance plans. F�rst, most low-
�ncome households w�th very l�m�ted d�sposable �ncome cannot afford �nsurance 
prem�ums. Second, many rural households e�ther are unaware of such plans or 
l�ve too far away from the�r nearest health care serv�ce prov�ders. Whatever the 
reason, the part�c�pat�on rate for the ex�st�ng CBHI schemes �n Nepal �s extremely 
low; �t stands at about 3.4 % of the populat�on �n the coverage area, desp�te heavy 
subs�d�es on prem�ums from the government (Health Sector Support Program, 
2012).���  Wh�le enrolment rates are extremely low, the cla�m rat�os (rat�o of med�cal 
expenses pa�d to serv�ce prov�ders to prem�um rece�ved) �n these government-
funded CBHI schemes are very h�gh, rang�ng from 47% to 386%, w�th an average 
of 129%.� v  In the case of pr�vately funded schemes, th�s rat�o �s even worse at 
189% (Health Sector Support Program, 2012).

The a�m of th�s paper �s to rev�ew the ex�st�ng health �nsurance pol�c�es �n Nepal, 
part�cularly commun�ty based health �nsurance schemes. The �ssues of l�m�ted 
f�nanc�al r�sk d�vers�f�cat�on are l�kely to be assoc�ated w�th the Nat�onal Insurance 
Fund (NIF) because of low enrolment and the overuse of serv�ces due to moral 
hazard problem (a tendency among the pol�cyholders when they are fully �nsured). 
To address th�s �ssue, w�th ev�dence based on rev�ew of sc�ent�f�c l�terature, th�s 
paper also proposes an alternat�ve scheme – �ntegrated self-f�nanc�ng model 
�n wh�ch every household from across the country �s offered an assortment of 
�nsurance plans. The prem�um under th�s proposed scheme �s based on the 
�nsurance coverage and the extent of health care costs shared by the pol�cyholders, 
among other factors such as �ncome. Th�s cost-shar�ng arrangement between the 
�nsurer and the pol�cyholders can m�n�m�se the overuse of the serv�ces. The other 
potent�al problem of low enrolment caused by adverse select�on �s m�t�gated by 
mak�ng �t mandatory for formal-sector employees (c�v�l servants and pr�vate sector 
workers w�th regular wages and hours) to buy one of the �nsurance plans of the�r 
cho�ce.  Unfortunately, g�ven the soc�o-econom�c cond�t�on of Nepal, �t �s �mposs�ble 
to make health �nsurance plans mandatory for all c�t�zens. Nevertheless, the 
proposed scheme, by v�rtue of �ts mandatory prov�s�on for at least the formal sector 
employees, can help ma�nta�n the number of pol�cyholders and hence adequately 
spread the f�nanc�al r�sk among the pol�cyholders. 

The proposed scheme, by des�gn, w�ll f�rst target formal sector employees and 
urban populat�on. The �dea �s to start w�th a fully, self-f�nanc�ng �nsurance scheme 
target�ng only the formal sector. G�ven l�m�ted f�nanc�al resources and �nherent 
d�ff�culty �n attract�ng voluntary part�c�pat�on to �nsurance plans due to adverse 
select�on and poss�bly other problems, �t �s log�cal to launch a scheme that requ�res 
mandatory enrolment from the formal sector. Once the scheme becomes fully self-
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susta�n�ng, the enrolment can gradually be expanded to rural and marg�nal�sed 
populat�on, thus ult�mately cover�ng the ent�re nat�on.  

2. Existing CBHI schemes: How well have they fared?
The concept of CBHI schemes came �nto force w�th the a�m of prov�d�ng bas�c health 
care serv�ces to the rural populat�on �n less developed countr�es.  Adm�n�stered 
on a not-for-prof�t bas�s e�ther by commun�ty organ�sat�ons, hosp�tals, non-
governmental organ�sat�ons or d�rectly by the governments, these schemes are 
ent�rely based on voluntary part�c�pat�on. In a sense they are m�cro-�nsurance 
schemes mot�vated by shar�ng the r�sk of unforeseen healthcare expenses among 
the member households.

Lal�tpur Med�cal Insurance Scheme �n Ashrang Health Post, Lal�tpur, wh�ch was 
�mplemented �n 1976 by Un�ted M�ss�ons to Nepal, �s the f�rst CBHI scheme of Nepal. 
Other Nepal� schemes �nclude: the Publ�c Health Concern Trust and one run by 
General Federat�on of Nepal Trade Un�on. Unfortunately, the enrolment rates of all 
these schemes have rema�ned chron�cally low desp�te huge government subs�d�es 
and fore�gn ass�stances.  For example, even after many years of operat�on, the 
enrolment rate w�th�n the Lal�tpur scheme has rema�ned between 27% and 48% (Br�t�sh 
Counc�l, 2003). In the case of other pr�vately-funded CBHI schemes (other than those 
ment�oned above), the enrolment rate �s d�smal at only 2.7% of the target populat�on. 
S�m�larly, the enrolment rates w�th�n the ex�st�ng government run CBHI schemes �n 
Nawalparas�, Morang, Udayapur, Rautahad, Dang, and Ka�lal� are not much better, 
averag�ng at less than 3.4%.  Table 1 summar�ses the enrolment rates at some of the 
ex�st�ng CBHI schemes �n Nepal (Health Sector Support Program, 2012).

Schemes Number of Households 
Covered by CBHI

% of Total Households

Mangalabare 697 1.60
Dumkaul� 264 1.34
Chandran�gahapur 493 3.30
Katar� 392 11.0
Lamah� 1,310 8.90
T�kapur 988 4.30
Total 4,144 3.50

Table 1: Enrolment rates �n publ�cly funded CBHI schemes (FY 2010/11)

Wh�le enrolment rates are extremely low, the cla�m rat�os �n most of the CBHI 
schemes are very h�gh. Table 2 summar�ses the cla�m rat�os at f�ve publ�cly-funded 
and s�x pr�vate CBHI schemes for FY 2010/11 (source: Health Sector support 
Program, 2012).
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Table 2: Cla�m rat�o �n ex�st�ng CBHI schemes (FY 2010/11)

Schemes Type of Schemes Claim Ratio (%)
Mangalabare Publ�c 46.80
Dumkaul� Publ�c 386.10
Chandran�gahapur Publ�c NA
Katar� Publ�c 68.90
Lamah� Publ�c 139.00
T�kapur Publ�c 190.80
Madhesa Pr�vate 125.70
Syaphru Pr�vate 102.40
PHCRC, Chapagaun Pr�vate 363.00
Saubhagya Pr�vate 12.90
Rajmarga Pr�vate 95.90
B�kalpa Pr�vate 134.00

Desp�te the low enrolment rates but h�gh cla�m rat�os of the ex�st�ng schemes, the 
government recently announced a plan to expand the CBHI schemes �n selected 
areas of f�ve d�str�cts: Ilam, Sarlah�, Baglung, Banke and Ka�lal� (MoF, 2012). W�th 
th�s expans�on, every fam�ly from the serv�ce area can buy med�cal coverage of up 
to Rs 50,000 upon pay�ng an annual prem�um of Rs 2,000. But the households from 
marg�nal�sed groups and below the poverty l�ne would be exempted from pay�ng the 
prem�um. More recently, �n v�ew of further expand�ng and strengthen�ng the pol�cy, 
the government announced a plan to pool the prem�ums ra�sed from all government-
supported health �nsurance schemes �nto one nat�onal fund (WHO, 2013). But w�th the 
part�c�pat�on rate as low as 2.7% among some of the ex�st�ng schemes, �t �s d�ff�cult 
to see how the creat�on of a nat�onal fund alone, w�thout any effect�ve mechan�sm for 
expand�ng the pool of pol�cyholders, can suff�c�ently cover the health care needs of the 
people. Moreover, �t �s doubtful �f th�s nat�onal fund can be econom�cally v�able �n the 
long term �n the face of expected h�gh cla�m rat�os.

Recogn�s�ng the �nherent nature of the adverse select�on problem assoc�ated w�th 
voluntary-based �nsurance schemes, the government plans to make the enrolment 
mandatory for every household that �s covered by the scheme w�th�n f�ve years of 
�ts �mplementat�on.  Wh�le such a mandatory scheme may be v�able �n the Un�ted 
States, Canada, and many other developed countr�es w�th a well-managed tax 
governance structure, �t could be an adm�n�strat�ve n�ghtmare �n Nepal. The country 
has over 96% of �ts econom�cally act�ve populat�on engaged �n the �nformal sector 
(CBS, Nepal, 2008) and lacks even a bas�c tax-governance structure, let alone the 
�nfrastructure to run a mandatory �nsurance scheme for �ts rural populat�on. 

3. The conceptual framework
In pr�nc�ple, all resources ava�lable for health care can be pooled together centrally 
through a general tax system and the assoc�ated med�cal serv�ces can be prov�ded 
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based solely on cl�n�cal needs. Th�s arrangement �mpl�c�tly red�str�butes wealth 
from the healthy to the s�ck. If the country's tax structure �s progress�ve, then �t 
also red�str�butes wealth from the r�ch to the poor (Sm�th & W�tter, 2004). Canada's 
s�ngle payer system and Un�ted K�ngdom's Nat�onal Health Serv�ce are mot�vated 
by th�s pr�nc�ple of equal access to all based on health serv�ce needs. In both of 
these countr�es, health care �s mostly funded by general tax revenue and med�cal 
coverage �s solely based on need.  To some extent, the ex�st�ng publ�c healthcare 
system of Nepal also follows a s�m�lar approach.  In all government hosp�tals or 
health posts, pat�ents pay some m�n�mum fee for each v�s�t (called co-payment), 
but most of the other serv�ces such as med�cal procedures and hosp�tal stays 
are free.  Pat�ents have to pay the costs of prescr�pt�on drugs out of the�r own 
pocketsv as do Canad�ans and Br�tons under the�r respect�ve s�ngle-payer system.  
Although th�s s�ngle-payer scheme (also called un�versal health care system) has 
worked well �n Canada, Un�ted K�ngdom and other countr�es, �t has not been very 
successful �n Nepal due to �ts l�m�ted f�nanc�al resources and weak tax-governance 
structure. In add�t�on, Nepal lacks pol�t�cal stewardsh�ps and the stab�l�ty requ�red 
for a successful �mplementat�on of major pol�c�es.  

Another way to ach�eve a complete r�sk pool�ng �s by charg�ng the same prem�um 
across the populat�on, regardless of �nd�v�dual health status (such as pre-ex�st�ng 
health cond�t�ons) or health care use.  Th�s scheme (that charges the same prem�um) 
transfers f�nanc�al r�sks from the s�ck to the healthy as does the s�ngle-payer 
system.  However, �t does not transfer wealth from the r�ch to the poor.v�  Moreover, 
�f the prem�um �s equal to the average costs of health care of all populat�on, then 
only the s�ck w�th above-average health care needs w�ll buy �nsurance coverage. 
As the pool of pol�cyholders becomes less and less healthy overt�me, �nsurers are 
forced to �ncrease prem�ums to cover the �ncreased cost of health care. Th�s �n 
turn leads to further w�thdrawal of relat�vely healthy pol�cyholders. Eventually, the 
scheme would be left w�th only the most unhealthy populat�on, �n wh�ch case the 
revenue ra�sed (from prem�ums) would fall short of the cost of med�cal expenses, 
lead�ng to the collapse of the scheme altogether. Ev�dence from around the world 
has conf�rmed adverse select�on as the foremost source of market fa�lure �n an 
�nsurance market, rang�ng from health care to automob�les. One str�k�ng example 
of how adverse select�on led to the collapse of an �nsurance scheme �s that of 
Harvard Un�vers�ty �n m�d 1990s. When the un�vers�ty dec�ded to contr�bute the 
same subs�dy amount to both Preferred Prov�der Organ�zat�ons (PPOs) plan and 
Health Ma�ntenance Organ�zat�ons (HMOs) plan, the enrolment �n the h�gher 
coverage and more expens�ve PPO plan decreased substant�ally. Part�cularly, the 
employees who were younger, health�er and had spent less on med�cal care the 
prev�ous year sw�tched to less expens�ve HMO plan. By 1997, the PPO plan was 
d�scont�nued altogether (Cutler & Zeckhauser, 1997). Another example from Nepal 
�s the collapse of a m�cro-�nsurance scheme adm�n�stered by B. P. Ko�rala Inst�tute 
of Health Sc�ences �n Dharan �n the 1990s.  In order to transfer wealth from the r�ch 
to the poor, the scheme charged four t�mes h�gher prem�ums to urban households 
than the�r rural counterparts. As a result, the part�c�pat�on rate �n th�s scheme was 
less than 10% of the target populat�on. Faced w�th a chron�cally low part�c�pat�on 
rate, the scheme collapsed w�th�n f�ve years of �ts f�rst operat�on (NHEA, 2012).
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Only when �nsurance coverage �s prov�ded to a large populat�on (both healthy 
and unhealthy) can the r�sk fac�ng both �nsurers and pol�cyholders be m�n�m�sed. 
Pat�ent Protect�on and Affordable Care Act �n the Un�ted States (popularly known 
as Obamacare) a�ms to ma�nta�n the s�ze and m�x of both healthy and unhealthy 
pol�cyholders by requ�r�ng everyone to purchase  �nsurance coverage by the end 
of 2014 or else face f�nanc�al penalt�es (US GPO, 2012; Downey, March 24, 2010).  
In the case of Nepal, g�ven �ts current tax governance structure, levy�ng a penalty 
for not buy�ng health �nsurance �s certa�nly not feas�ble.

A scheme where prem�ums are based on �nd�v�dual health r�sk prof�les (such as 
age, gender, hab�ts, and pre-ex�st�ng med�cal cond�t�ons) el�m�nates the uncerta�nty 
assoc�ated w�th �nd�v�dual health care expend�ture.  But th�s type of d�scr�m�natory 
scheme does not transfer wealth from the healthy to the s�ck. Nor does �t reallocate 
wealth from the r�ch to the poor. In effect, th�s scheme only spreads an �nd�v�dual's 
expend�ture needs across the�r own l�fet�me. An �nd�v�dual can also spread the f�nanc�al 
r�sk across the�r l�fespan by sav�ng a part of her current �ncome to defray ant�c�pated 
expend�ture later �n l�fe when needed. One such plan wh�ch has been �mplemented 
�n S�ngapore, Ch�na, South Afr�ca and also the Un�ted States at a l�m�ted level w�th 
much success over the past 20 years �s the "Med�cal Sav�ngs Account" (Hsu, 2010). 
In th�s scheme, every c�t�zen �s allowed to save a certa�n predeterm�ned percentage 
(w�th some cap) of her �ncome �n the�r personal Med�cal Sav�ngs Account, wh�ch �s tax 
deduct�ble. The sav�ngs can be w�thdrawn or used for (allowed) med�cal expenses �n 
the future w�thout pay�ng any taxes. Th�s scheme prov�des �ncent�ves to �nd�v�duals to 
save now for future use due to �ts favourable tax �mpl�cat�on. However, �n the absence 
of a well-adm�n�stered personal �ncome tax system, th�s scheme, although looks 
prom�s�ng, cannot be �mplemented anyt�me soon �n Nepal.

In Nepal where about 25% of populat�on falls below the extreme poverty l�ne (World 
Bank Country Report, 2013), what matters most �s a health �nsurance pol�cy that 
also transfers wealth from the r�ch to the poor and from the healthy to the s�ck. 
At the same t�me, for the scheme to be fully self-f�nanc�ng, revenue ra�sed must 
fully cover the costs of health care.  As Nepal already spends 7-10% of �ts annual 
budget on health care (RTI, 2010) and any further �ncrease �n th�s budget �s l�kely 
to severely comprom�se other essent�al serv�ces such as educat�on, water supply, 
and san�tat�on, a case for a fully self-f�nanc�ng health �nsurance pol�cy needs no 
further emphas�s.

4. The proposed scheme 
Unfortunately, there �s no s�ngle system that ach�eves all the attr�butes of an 
�deal health �nsurance pol�cy. The proposed scheme, wh�ch �ntegrates mandatory 
enrolment from the formal sector w�th the government proposed nat�onal �nsurance 
fund, �s l�kely to be more econom�cally v�able and susta�nable �n the long run as �t 
�s l�kely to be more effect�ve �n address�ng both the adverse select�on and moral 
hazard problems that have cr�ppled the ex�st�ng schemes. The two ma�n features 
of th�s scheme -- the mandatory enrolment from the formal sector and the cost-
shar�ng arrangement between the pol�cyholders and the �nsurer -- can potent�ally 
address both adverse select�on and moral hazard problems, the two pr�nc�pal 
causes of market fa�lure �n an �nsurance market. 
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4.1 Mandatory enrolment, assortment of plans and adverse selection
The mandatory enrolment from the formal sector employees and the�r fam�l�es can 
ensure at least 3.6 m�ll�on pol�cyholders, more than 10% of Nepal's populat�on.
v�� It �s �mportant to note that out-of-pocket med�cal expenses account for about 
55% of Nepal's health care expenses (MoHP, 2012), most of wh�ch comes from 
th�s 10% of Nepal's populat�on. Consequently, the mandatory �nclus�on of th�s 
populat�on �n the scheme not only takes care of adverse select�on problem (that 
�s healthy populat�on opt�ng out of the scheme) but also can s�gn�f�cantly d�vers�fy 
f�nanc�al r�sk well beyond what a nat�onal fund w�thout such mandatory prov�s�on 
could accompl�sh.  F�gure 1 shows how the degree of r�sk d�vers�f�cat�on or shar�ng 
can �ncrease w�th the number of pol�cyholders. As �llustrated �n the d�agram, the 
r�sk d�vers�f�cat�on �s more l�kely to �ncrease at a decreas�ng rate as the number of 
pol�cyholders �ncreases. The exact shape of the curve can vary depend�ng on the 
local s�tuat�ons, however.

F�gure 1: Degree of r�sk d�vers�f�cat�on

In an �nsurance scheme, as long as health care expend�ture uncerta�nt�es 
that enrolees face are not perfectly pos�t�vely correlated,v��� an �ncrease �n the 
number of pol�cyholders reduces the uncerta�nt�es for both the �nsurer and the 
pol�cyholders (Mart�n et al., 1998). Th�s �s part�cularly true �f the proport�on of 
health�er pol�cyholders �n an �nsurance pool �s relat�vely h�gh. S�nce formal sector 
employees are l�kely to be health�er than rural populat�on, the proposed scheme 
can beg�n w�th a relat�vely healthy �nsurance pool, wh�ch �s very cr�t�cal for the 
f�nanc�al v�ab�l�ty of any �nsurance scheme.  Moreover, such mandatory prov�s�on 
can spread the f�xed adm�n�strat�ve costs of health care del�very across many 
pol�cyholders, and consequently help dr�ve the average adm�n�strat�ve costs per 
pol�cyholder down. The proposed nat�onal fund w�th mandatory enrolment for 
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the formal sector �s part�cularly �mportant �n develop�ng countr�es such as Nepal 
where frequent ep�dem�cs of cholera, malar�a and other commun�cable d�seases 
�n some local�sed areas �s commonplace.  W�thout a reasonably h�gh number of 
pol�cyholders, the s�ze of the nat�onal fund w�ll be too small and hence the scheme 
can go bankrupt qu�ckly �n the event of such ep�dem�c. 

The M�n�stry of Health and Populat�on (MoHP), �n collaborat�on w�th pr�vate or 
sem�-pr�vate �nsurance compan�es, can create a nat�onal �nsurance fund where 
all the prem�ums ra�sed from across the commun�t�es can be pooled together. 
The M�n�stry can then develop health �nsurance packages and cla�m settlement 
mechan�sm. The health �nsurance scheme cons�sts of an assortment of plans, 
w�th better plans requ�r�ng h�gher prem�ums. Offer�ng numerous plans (d�fferent 
coverage at d�fferent prem�ums) w�ll reduce adverse select�on problem as th�s w�ll 
allow healthy people to buy cheaper plans and hence prevent them from opt�ng out 
of the market altogether. Th�s assortment of plans �s more �mportant for �nformal 
sector (than the formal sector) as buy�ng the plans �s not mandatory for the �nformal 
sector under the proposed scheme. But, wh�le lower�ng the adverse select�on, 
th�s prov�s�on would undoubtedly comprom�se r�sk-spread�ng �n that s�ck would 
pay more than healthy. So, �t �s �mportant to str�ke a r�ght balance between the 
number of plans and r�sk shar�ng.  F�gure 2 �llustrates a scheme that performs the 
best overall when �t cons�sts of Q* number of plans. The shape of the curves, and 
therefore the opt�mal number of plans (Q*), depends on local c�rcumstances and 
preferences.  Obamacare, for example, cons�sts of four so-called ‘metal plans’—
bronze, s�lver, gold and plat�num, the latter be�ng the most expens�ve one (US 
GPO, 2010).

F�gure 2: Opt�mal number of plans
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The MoHP w�th �ts ex�st�ng network of hosp�tals and health posts can act as both 
�nsurer and prov�der of health care. As well, households can buy an �nsurance 
package of the�r cho�ce from a local network of hosp�tals and/or health posts; 
they can seek med�cal serv�ces from any hosp�tals or health posts �n the network, 
depend�ng on the plans they have purchased.  Once the serv�ce �s prov�ded, these 
hosp�tals can subm�t cla�ms to the nat�onal �nsurance fund. If necessary the MoHP 
can ut�l�se the expert�se of pr�vate or sem�-pr�vate �nsurance compan�es (such as 
Nat�onal Insurance Author�ty) �n adm�n�ster�ng the �nsurance cla�m process. The 
follow�ng schemat�c d�agram summar�ses how the proposed scheme could work. 

F�gure 3: Schemat�c d�agram of the proposed scheme.

4.2 Cost sharing and moral hazard
As w�th any �nsurance pol�cy, when serv�ce prov�ders, part�cularly pr�vate 
hosp�tals, are re�mbursed based on the serv�ces they del�ver, they m�ght try to 
�nduce pol�cyholders to use an excess�ve amount of serv�ces (McGu�re, 2000). For 
example, a pr�vate hosp�tal can encourage a pat�ent to stay longer than necessary 
at the hosp�tal so that �t can cla�m re�mbursement for those extra stays as well. Th�s 
pract�ce of �nduc�ng excess�ve demands �s very w�despread �n Nepal and many 
other countr�es, both develop�ng and developed. To m�n�m�se th�s problem, the 
MoHP can set an upper l�m�t on the amount of re�mbursement a prov�der can get for 
the treatment of a part�cular k�nd of d�sease or a med�cal procedure. The prov�der-
�nduced demand can be further reduced by hav�ng a cost-shar�ng arrangement 
between �nsurers and pol�cyholders whereby pol�cyholders also share a port�on 
of the�r health care costs. The cost shar�ng could be �n the form of one or more 
of the follow�ng: a) a co-�nsurance, wh�ch requ�res pol�cyholders to bear a certa�n 
fract�on of the�r med�cal costs, b) a deduct�ble, wh�ch requ�res each pol�cyholder to 
pay a f�xed lump-sum amount out of total med�cal b�ll and �nsurer to p�ck up the tab 
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beyond that f�xed amount, and c) a co-payment, wh�ch requ�res each pol�cyholder 
to pay a f�xed amount for each v�s�t to a serv�ce prov�der. Wh�le m�n�m�s�ng the 
overuse of serv�ces (popularly known as moral hazard problem) th�s bu�lt-�n cost 
shar�ng structure can also help make the scheme fully self-f�nanc�ng. 

4.3 Equity and political issues
Another potent�al problem �s that th�s scheme m�ght face res�stance from formal 
sector employees who are generally not happy w�th the mandatory enrolment.  
However, th�s problem can be m�t�gated by offer�ng health �nsurance packages as 
a reward or perk rather than a forced pol�cy. Government can prov�de employers 
w�th flex�b�l�ty when they want to offer health �nsurance coverage to the�r respect�ve 
employees.  In turn, employers can offer an �nsurance package as a perk to the�r 
employees �nstead of a salary ra�se when the next ra�se �s scheduled.  W�th th�s type 
of strateg�c t�m�ng dur�ng scheme �mplementat�on, employers would not be burdened 
w�th extra costs. At the same t�me, workers would also feel that they are be�ng 
rewarded w�th extra perks. It �s �mportant to str�ke th�s strateg�c balance because 
the formal sector employees (part�cularly the publ�c sector employees) are not only 
the most advantaged but are also the most powerful lobby�ng group �n Nepal. Care 
must also be taken to make sure that employees themselves pay for the�r prem�ums 
by strateg�cally t�m�ng the �ntroduct�on of th�s scheme. To make the scheme more 
equ�table, however, the prem�um can be assessed as a percentage of employees’ 
salar�es. Th�s progress�ve prem�um system can also be pol�t�cally more attract�ve. 

S�nce th�s scheme �s self-f�nanc�ng, �t can free up s�gn�f�cant government borne 
health care costs that can be used for �mprov�ng ex�st�ng serv�ces to rural 
populat�on. The freed-up funds can also be used to subs�d�se the part�c�pat�on from 
poorer households, part�cularly those who fall below the poverty l�ne. To determ�ne 
whether a household falls below the l�ne, the government can requ�re each appl�cant 
who requests a subs�dy to d�sclose h�s/her �ncome �n the preced�ng years. The 
proposed scheme �s thus not only more equ�table but also Pareto �mprov�ng. It �s 
more equ�table �n that �t frees up government resources that can be transferred to 
rural populat�on.  And �t �s Pareto �mprov�ng �n that �t �mproves serv�ces among the 
ex�st�ng pol�cyholders w�thout comprom�s�ng (or even enhanc�ng) the serv�ces for 
yet to be �nsured rural populat�on. A good example of such a scheme w�th s�m�lar 
features �s that of South Korea, wh�ch was started for c�v�l servants �n 1977.  By m�d 
1990s, �t expanded �nsurance coverage to 94% of the South-Korean populat�on 
(Yang, 1996).  

5. Conclusion
Ev�dence shows that the success rates of the ex�st�ng CBHI schemes �n Nepal 
have been low desp�te very large subs�d�es from the government and fore�gn donor 
agenc�es. These schemes ne�ther have d�vers�f�ed the f�nanc�al r�sk adequately nor 
have they avo�ded adverse select�on and moral hazard problems. The creat�on of 
a nat�onal �nsurance fund can spread the r�sk of unforeseen expenses to some 
extent.  In the absence of a mechan�sm for attract�ng more part�c�pat�on �n the 
scheme, �t �s hard to foresee how the mere creat�on of a nat�onal fund alone can 
spread f�nanc�al r�sk and, at the same t�me, address adverse select�on and moral 
hazard problems.
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Unl�ke the government proposed nat�onal fund, the self-f�nanc�ng scheme 
proposed �n th�s paper ma�nta�ns the s�ze of the pool (both f�nanc�al and number of 
pol�cyholders) by mandat�ng that every formal sector employee buy an �nsurance 
package of the�r cho�ce.  Wh�le ma�nta�n�ng the s�ze of f�nanc�al pool, the prov�s�on 
for mandatory enrolment also addresses the adverse select�on problem. Prov�d�ng 
an array of �nsurance packages w�th d�fferent prem�ums and coverage w�ll also 
further help m�n�m�se the adverse select�on problem. The problem of moral hazard 
can be allev�ated by hav�ng a bu�lt-�n cost shar�ng structure whereby pol�cyholders 
also share a port�on of the�r respect�ve health care costs out of the�r own pockets.
Another advantage of the proposed scheme �s the bu�lt-�n econom�es of scale �n 
health care del�very. As the pool of pol�cyholders gets larger, the adm�n�strat�ve 
costs per enrolee can fall, lead�ng to lower overall average cost of health care 
del�very. As the government hosp�tals start enjoy�ng cost sav�ngs through scale 
econom�es and poss�bly by ‘learn�ng-by-do�ng’, such sav�ngs can be used �n 
subs�d�s�ng more part�c�pat�on from the marg�nal�sed populat�on and expand�ng 
health care fac�l�t�es to rural areas. 

By des�gn, the part�c�pat�on �n the proposed scheme starts from formal-sector 
employees and urban populat�on.  The �dea �s to beg�n w�th a fully self-f�nanc�ng 
�nsurance scheme and expand �t to rural populat�on gradually, ult�mately cover�ng 
the ent�re nat�on.  S�nce the formal sector employees and urban populat�on are 
more l�kely to be health�er than the�r rural counterparts, the nat�onal fund w�ll 
be f�nanc�ally health�er to beg�n w�th. The (med�cal) expenses saved on these 
health�er people can then be used for cover�ng the costs of �nsur�ng the rural and 
marg�nal�sed populat�on.  

The exper�ence w�th CBHI scheme �n Nepal �s not that d�fferent from other parts 
of the develop�ng world. Ev�dence suggests that most of the CBHI schemes from 
around the develop�ng nat�ons have low populat�on coverage and have also fa�led 
to cover the most vulnerable sector of the soc�ety. These schemes have very 
small r�sk pools and l�m�ted wealth transfer from the r�ch to the poor or from the 
healthy to the s�ck (McIntyre, et al. 2005). In l�ght of th�s ev�dence, one m�ght argue 
that Nepal should �mplement un�versal coverage funded by general tax revenue.  
But g�ven Nepal's almost non-ex�stence tax govern�ng structure, weak pol�t�cal 
stewardsh�p and l�m�ted resources, un�versal coverage �s a very d�stant real�ty.  In 
most countr�es w�th un�versal coverage from Costa R�ca and Czech Republ�c to 
Germany and Japan, �t took between 40-100 years to make a trans�t�on from part�al 
to full coverage. The only except�on was South Korea wh�ch d�d �t �n just 12 years 
(WHO 1995).  In v�ew of th�s exper�ence from other countr�es, a smooth trans�t�on 
from part�al coverage to full un�versal coverage, as proposed �n th�s paper, seems 
to be the best opt�on for Nepal.
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 � Under an �nsurance plan, prem�ums ra�sed from pol�cyholders are pooled �nto 
one large fund. Then when one of the pol�cyholders has med�cal expenses, 
he/she �s re�mbursed fully or part�ally by the fund. Currently, there are many 
health �nsurance schemes �n Nepal, operated at local levels by nongovernmental 
organ�zat�ons, labor groups and local commun�t�es.  Some of these are funded 
and operated by the government run hosp�tals or health posts.

     
 �� In an �nsurance market, the larger the number of pol�cyholders, the h�gher the 

f�nanc�al r�sk d�vers�f�cat�on or spread�ng. In the parlance of the �nsurance market, 
such r�sk d�vers�f�cat�on �s also called r�sk pool�ng.  

��� For example, the annual government subs�dy or grant per enrolled household 
d�v�ded by the annual prem�um pa�d by the household (called grant prem�um 
rat�o) ranges from 1.3 �n Mangalabare to 5.2 �n Dumkaul� scheme (Health Sector 
Support Program, 2012). 

�v A cla�m rat�o that �s h�gher than 100% �nd�cates that the �nsurance cla�ms pa�d out 
to serv�ce prov�ders �s h�gher than the revenue ra�sed �n prem�ums. 

v There are some except�ons; however, �n 2007, the government made all serv�ces 
up to pr�mary health care center level and 35 med�c�nes free for everybody. The 
serv�ces up to d�str�ct level hosp�tals were also made free to s�x target groups: 
poor, ultra poor, female commun�ty health volunteers, sen�or c�t�zens above 60 
years old, helpless and d�sabled (Health Sector Support Program, 2012).

v� Wealth transfer from the r�ch to the poor occurs only when the r�ch pay h�gher 
prem�um than the poor for the same �nsurance coverage. S�m�larly, f�nanc�al r�sks 
are transferred from the s�ck to the healthy only when both groups pay the same 
prem�um �rrespect�ve of the�r health care uses. R�sk �s transferred �n the sense 
that healthy pol�cyholders pay for the care of the s�ck.

v�� Th�s calculat�on �s based on the est�mat�on that the formal sector �n Nepal cons�sts 
of about 1.2 m�ll�on employees and that one employee on the average covers 3 
household members. There are about 425,000 government employees (Ko�rala, 
2009), 100,000 armed and regular pol�ce force, 95,000 army (w�k�ped�a) and 
about 300,000 sem�-publ�c sector employees. In add�t�on, there are over 230,000 
teachers (Educat�on �n Nepal, w�k�ped�a).

v��� For example, �f a cholera ep�dem�c h�ts a part�cular area, then every �nd�v�dual �n 
the area w�ll be adversely affected. Th�s s�tuat�on when one �s affected all others 
are affected too poses a perfectly correlated r�sk. Other s�m�lar examples are: 
damages caused by hurr�canes, earthquakes, etc.
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                 Brief Biography of Editors, 
Theme Editors and Contributors

EDITORS:
Adhikari, Dr. Ambika P. also serves as a theme editor of 
two themes: (i) Development Policies, Human Resources 
and Sustainable Livelihoods, and (ii) Health and Sustainable 
Livelihoods. Dr. Adhikari is Portfolio and Program Manager 
(Research) at Office of Knowledge Enterprise and 
Development (OKED), Arizona State University. He is also 
a Research Professor (affiliate faculty) at the School of 
Geographical Sciences and Urban Planning, and Senior 
Sustainability Scientist at the Julie Ann Wrigley Global 
Institute of Sustainability. He worked as Senior Planner at 

SRPMIC, Scottsdale, Arizona, and Village Planner and Project Manager at City of 
Phoenix in Arizona. He was International Programs Director at DPRA Inc. in Toronto 
and Washington DC. In Nepal, Ambika was the Nepal Country Representative of 
the Switzerland based IUCN – International Union for Conservation of Nature. His 
international professional experience in urban planning, environmental policy and 
economic development spans more than 25 countries. Earlier, he was Associate 
Professor of Architecture and Planning, Institute of Engineering, Tribhuvan 
University.  He also served as a Member of Water and Energy Commission, 
Government of Nepal. Ambika received Doctorate in Urban Design and Planning 
from Harvard University. He was a Fellow at the Special Program for Urban and 
Regional Studies (SPURS) at MIT. He received M. Arch. from University of Hawaii, 
and B. Arch from M. S. University of Baroda. He has held several leadership 
positions in NRNA, the Nepali Diaspora Association, and has widely lectured and 
presented papers in numerous international conferences and seminars. He has 
authored one and co-edited four books, and published numerous reports, and 
articles in journals. He is a Fellow of the American Society of Nepalese Engineers, 
and a Member of the American Institute of Certified Planners (AICP).  Ambika 
serves as Advisor for Canada Foundation for Nepal (CFFN).

Dahal, Dr. Govinda P. also serves as a theme editor of two 
themes: (i) Development Policies, Human Resources and 
Sustainable Livelihoods, and (ii) Health and Sustainable 
Livelihoods. Dr. Dahal is a Senior Researcher at the Bryere 
Research Institute (BRI) and  Faculty of Medicine at the 
University of Ottawa, Canada and works in the area of 
population health/epidemiology. He is also the Executive 
Director of Canada Foundation for Nepal. He is helping to 
build capacity on evidence-based health policy and practices 
and critical care management of hospital systems in Nepal, 

working with the teams of BRI, and Royal College of Physicians and Surgeons 
of Canada. He is former Executive Director of the Centre for Nepal Studies, UK. 
He previously worked for the United Nations Economic Commission for Europe, 
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Geneva, World Health Organization-Geneva, DFID-Health Resource Center-UK 
and Johns Hopkins University as researcher/consultant in the area of population 
health and statistics. He also served as an advisor for NRN-UK (2008-2009). 
He holds a PhD degree in Social Statistics/Demography from the University of 
Southampton, UK, and MAs in Demography/Epidemiology/Population Studies 
from ANU Canberra and Nepal. He has authored one book, seven book chapters 
and more than 25 peer reviewed journal articles and reports- to his credit. He was 
born and raised in a rural village – Prapcha, Okhaldhunga – eastern part of Nepal.

Mahat, Dr. Ishara also serves as a theme editor of two themes: 
(i) Development Policies, Human Resources and Sustainable 
Livelihoods, and (ii) Health and Sustainable Livelihoods. 
Dr. Mahat is a lecturer of development anthropology at the 
University of Ottawa and Carleton University. Her research 
interests are development and underdevelopment, poverty 
and wellbeing, social change, gender and energy, and 
participatory research methodologies. She has worked as a 
Gender Consultant with the McGill Institute of Global Food 
Security. She also served as a consultant with different 

international agencies like CIDA, UNICEF and UNDP in the capacities of project 
development and planning, monitoring and evaluation for gender mainstreaming 
projects in Nepal. Dr. Mahat was a Visiting Scholar with the Institute of Women 
and Gender Studies at University of Toronto. She completed her Ph. D. in the 
Development Studies with a focus on gender and energy from Massey University 
New Zealand. She continued her Post Doctorate research at the University of 
Western Ontario further examining gender energy and poverty issues in the South 
Asia.

Regmi, Dr. Bishwa also serves as a theme editor of Natural 
Resources and Sustainable Livelihoods. Dr. Regmi has over 
a decade of experience in research studies and development 
actions in Nepal and abroad.  He has worked on research 
and development projects in association with not-for-
profit sectors in Nepal. He has led or contributed a wide 
range of research, development, training and publications 
with emphasis on agroforestry, community forestry, rural 
livelihoods, participatory action research, business plan 
development, and community mobilisation.  He did doctoral 

research in Livelihoods (International and Rural Development) from University of 
Reading. He has some published and unpublished research publications to his 
credit. He served as secretary of CFFN since 2011.
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Subedi, Dr. Kalidas also serves as a theme editor of 
Agriculture and Sustainable Livelihoods. Dr. Subedi 
has specialised in crop physiology, plant nutrition, and 
sustainable soil and crop management. He has over 25 
years of experience in agricultural research, technology 
transfer and projects management. Since 2002, he is 
working with the Government of Canada as a Study Lead. 
He worked as a Senior Program Officer in Sustainable Soil 
Management Program, as a Senior Crop Scientist with 

DFID-UK supported Lumle Agricultural Research Centre, and Agronomist, with the 
Department of Agriculture, Nepal. Dr. Subedi has earned his Ph.D. and Master’s 
degrees from the University of Reading, and B.Sc. (Hons) Ag. From Haryana 
Agricultural University. He has published over 60 papers in leading international 
journals, books and book chapters, over 100 research papers, training manuals, 
and proceedings. Dr. Subedi is the recipient of several awards and reorganisations 
including Youth Scientist Award by Nepal Academy of Science and Technology 
(NAST).  He was born and raised in a subsistence farming family in Nepal.

Shrestha, Dr. Bharat M. also serves as a theme editor 
of Natural Resources and Sustainable Livelihoods. Dr. 
Shrestha is an active research professional with 15+ years’ 
experience in forest, soil and natural resources management 
in government, academic, and industry sector. Expert 
in environmental analysis, forest inventory, ecosystem 
modelling, statistical analysis and community mobilisation. 
Excellent research and analytical skills with a track record 
of publications in a peer reviewed journals. Demonstrated 
expertise in remote sensing and GIS, project planning, and 

coordination and management.  His research areas includes applied ecology, land 
use, land use change and climate change. He served as an executive member of 
CFFN since 2011.

CONTRIBUTORS:
Acharya, Dr. Umesh K. is a Horticultural Scientist in 
Nepal Agriculture Research Council (NARC) since 2004. 
He worked in mid- to far western hill districts of Nepal. Mr. 
Acharya had completed his Bachelors and Masters’ degree 
in Horticulture from the Institute of Agriculture and Animal 
Science, Tribhuvan University. He was awarded with 
Australia Awards to pursue Ph.D. in Central Queensland 
University. His Ph.D. research focus was on non-invasive 
assessment of fruit maturity and ripening using near infrared 
spectroscopy, a crucial tool for rapid assessment of fruit 

quality and applicable for fruit growers, wholesalers and instrument developers. 
He has published more than a dozen of horticulture related research articles on 
national and international journals. Dr. Acharya has interest in postharvest and 
supply chain management of fruit.
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Adhikari, Dr. Bhim also serves as a theme editor of Natural 
Resources and Sustainable Livelihoods. Dr. Adhikari is an 
environmental social scientist working as a Senior Program 
Specialist at the International Development Research Centre 
in Ottawa, Canada, whose expertise includes the connections 
between poverty and environmental degradation, as well 
as forestry, climate change, rural livelihoods, ecosystem 
services and natural resource management. Before joining 
IDRC, Adhikari worked with a number of organisations and 

academic institutions, including the Institute for Water, Environment and Health, 
the United Nations think tank on water. At International Union for Conservation of 
Nature (IUCN) in Pakistan, rural energy project at the United Nation’s Development 
Program in Nepal. Adhikari holds a PhD in environmental economics and 
management from the University of York, UK. There are several publications to his 
credit.

Adhikari, Dr. Kedar N. also serves as a theme editor of 
Agriculture and sustainable livelihoods. Dr. Adhikari was born 
and raised in Astam, Kaski district in Nepal. He completed 
B.Sc. (Hons) Ag. from the Haryana Agricultural University, 
India; M.Sc. in plant breeding from the University of Manitoba, 
Canada and Ph.D. in genetics and plant breeding from the 
University of Sydney, Australia. He has more than 25 years 
of experience in breeding different crop varieties in Nepal 
and largely in Australia. His focus has been mainly on grain 
legume improvements as a breeder with the release of a 

number of varieties of lupins and faba bean in Australia. For the last five years, Dr. 
Adhikari has been leading the pulse breeding program at the University of Sydney. 
Apart from breeding, Dr. Adhikari supervises post-graduate students in the field 
of plant breeding and genetics and has published more than 50 peer reviewed 
scientific papers in the international journals and conference proceedings.

Adhikari, Dr. Krishna is a Research Fellow at the Institute 
of Social and Cultural Anthropology, University of Oxford and 
Co-Investigator of ESRC Funded project on Caste, Class, 
and Culture (2013-17). Previously, he was a Research 
Associate for AHRC-ESRC-funded University of Oxford/
CNSUK project on Vernacular Religion in the Nepali 
Diaspora, and subsequently a John Fell Fellow (2012-13).  
He is affiliated to the Centre for Nepal Studies UK (CNSUK) 
as a Senior Researcher. He was the Executive Director of 
CNSUK between 2010 and 2011. He holds a PhD from the 

University of Reading on the dynamics of social capital and community institutions, 
for which he carried out intensive fieldwork in Nepal. His other past researches 
include Nepali diaspora, forest tenure and management regimes in Asia, community 
organisations, and local self-governance. Initially he worked for 12 years as a 
practitioner, manager and researcher in the field of rural development in Nepal.
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Bastakoti, Dr. Badri P. has been working in the field 
of industrial, enterprise, rural and institutional capacity 
development for over 20 years in Nepal and abroad. His 
expertise are in the areas of economic and financial analysis, 
feasibility studies for the industries and small enterprises, 
comprehensive business planning, market development, 
value chain analysis, entrepreneurship, cooperatives and 
institutional development. He holds an MA in Industrial 
Development from the UEA in UK and earned a PhD in 

International and rural development from the University of Reading, UK. His 
research has focused on the issues of livelihoods diversification in the rural 
households through enterprise development in the post electrification phase. He 
also worked for the Nepal based international NGOs: UNDP, FAO and EU funded 
projects and private sector agencies.

Bhattarai, Dr. Suryahas specialised on crop physiology 
and agronomy for sustainable crop production system. He 
has over 20 years of experience on agriculture research. 
Currently, he is working as the Research Fellow at the 
Central Queensland University, Australia. He has worked as 
Assistant Professor, at the IAAS, Tribhuvan University and 
as a Horticulturist at Lumle Agricultural Research Centre.  
Dr. Bhattarai has earned his Ph.D. degree in crop physiology 
from the Central Queensland University, Australia in 2005. 
He has a master’s degree in crop physiology from the 

University of Essex, UK, and B.Sc. (Ag) degree from the IAAS Rampur, Nepal. 
Dr. Bhattarai has published several research papers in national and international 
referred journals, proceedings, technical reports, and book chapters.

Dhakal, Prof. Durga D. has Specialised in horticulture. He 
has acquired Ph.D. degree in horticulture from the University 
of the Philippines at Los banos (UPLB), Philippine. He has 
several year of involvement with the higher education in 
agriculture for Nepal. He had served as the Dean of the 
Institute of Agriculture and Animal Science (IAAS), Tribhuvan 
University, Nepal. Currently, he is actively involved in different 
sustainable agricultural research and development projects 
in Nepal in collaboration with national and international 

institutions.

Dhital, Dr. Bishnu Kumar grew up in a remote rural farming 
household of Gorkha, Nepal. He has earned Master’s 
degree on crop production from The University of Reading, 
UK and PhD on potato seed tuber physiology from the 
University of Newcastle, UK. During his over 25 years of 
professional experiences, Dr. Dhital has accumulated wealth 
of experience in agricultural research, sustainable livelihood 
improvement, local governance and promotion of grass-root 
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level institutions Nepal. His major specialisations include—vegetables, potatoes 
and field crops production with low external inputs, sustainable soil management, 
participatory program planning, monitoring and evaluation, decentralised and 
participatory approach of agriculture extension, and development of grass-root 
level institutions. Currently he is working as an Agriculture Specialist in Food and 
Agriculture Organization (FAO) of the United Nations in Nepal.

Dhital, Dr. Narayan P. is a Forest Management Planning 
Expert at Forest Service branch of the Saskatchewan 
Ministry of Environment, Canada.  His working area include 
sustainable forest management criteria and indicators, 
forest management planning and monitoring, woodland 
caribou range planning, forest growth and yield modeling, 
assessment of climate change impacts on forests, REDD+, 
community forestry and forest ecosystem modeling. Narayan 
was involved in registration of an NGO (collaboration-
quebec-nepal.org) based in Quebec and served three terms 

as a member of the board of directors. He is also providing consultation services to 
UNFCCC secretariat. He previously worked as a post-doctoral fellow at University 
of Quebec, Canada, community development specialist at The Mountain Institute, 
USA and community forestry practitioner in Nepal. He holds a PhD an MSc 
degrees in forest science from Laval University, Quebec, Canada and Wageningen 
University, The Netherlands respectively. There are some research publications to 
his credit. He can be contacted at narayan-prasad.dhital.1@ulaval.ca.

Di Falco, Dr. Salvatore is a Professor in Environmental 
Economics at the Economics Department of the University 
of Geneva. He was awarded a MSc in Economics and a PhD 
in Environmental Economics from the University of York 
(UK). He also holds a Doctorate in Agricultural Economics 
from the University of Catania (Italy). He held a Lectureship 
in Environment and Development at the LSE and in Applied 
Economics at the University of Kent. He is an Associate Editor 
of Environment and Development Economics (Cambridge 

University Press) and of Food Security (Springer).

Gautam, Dr. Sishir is a Project Manager at Vitesse Re-
Skilling Canada since February 2014. He has expertise in 
ecosystem modeling, climate change, carbon flux dynamics, 
forest management, project development, GIS and remote 
sensing. His professional expertise is built on a strong 
technical foundation, gained by working in various countries 
(Nepal, Finland, Austria, Gabon and Canada). He worked 
as an Assistant Forester to Tree Canada in 2013. He also 
worked as a Researcher (Ecosystem Modelling) at the 
University of Natural Resources and Life Sciences Vienna 

(BOKU) from 2008-2012 and as a Forest Ranger at the Department of Forests, 
Nepal from 1998-2007. He holds a PhD in Forestry from BOKU, Austria and a 
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Double Degree Master of Science in European Forestry (MScEF) from BOKU and 
University of Joensuu, Finland. He has published articles in scientific journals and 
presented in international conferences.

GC, Dr. Yubak Dhoj is currently Director General (DG) of 
the Department of Agriculture, Nepal. Prior to this, he was 
the DG of Department of Environment. He also served in 
various other positions including Program Director and 
National IPM Co-ordinator, Plant Protection Directorate, 
Agricultural Development, Assistant Professor, Tribhuvan 
University, Institute of Agriculture and Animal Science 
(IAAS), Entomologist at Lumle Agricultural Research Centre, 
and Technical Officer with Nepal Agriculture Research 

Council (NARC). Dr. GC has earned his Ph.D. in entomology in 2007 from 
Basel University, Switzerland, and Master’s degree in plant protection from The 
University of Reading UK, and B.Sc. (Ag) from the IAAS. Dr. GC has published 
several research papers in national and international journals, working papers, and 
books including Pest Control, Plant Clinics, Biopesticides and Chemical Pesticides 
both in English and Nepali languages.

Joshi, Dr. Krishna D. is Senior Scientist with the Global 
Wheat Program at the International Maize and Wheat 
Improvement Center (CIMMYT) based in Pakistan. Before 
this, he was based in CIMMYT South Asia Regional Office 
in Kathmandu, Nepal for 11 years where he coordinated 
agricultural research for development (AR4D) projects 
in Bangladesh, Nepal and India managed by the Centre 
for Advanced Research in International Agricultural 
Development (CARIAD) at Bangor University, Wales, UK. 

He has contributed to the development of 10 varieties of cereals and five varieties 
of grain legumes released in Nepal while rice varieties he developed were also 
adopted in Bangladesh and India. Dr Joshi was instrumental in developing simple 
participatory approaches to crop improvement, varietal selection, fast-tracking 
varietal deployment and seed enterprise development. He has published more 
than 20 peer-reviewed articles and book chapters. He earned his Ph.D. at the 
University of Wales in Bangor, Wales, UK.

Khatiwada, Mr. Bed Kumar was born and raised in a farming 
family in Central Nepal. Mr. Khatiwada is a horticulturist by 
study and gained experiences of working with farming families 
in sustainable livelihood and economic empowerment 
issues for 8 years. Mr. Khatiwada got opportunities to see 
farming systems of Australia, Netherlands, Germany and 
USA while working in different development projects. He 
believes the agriculture based development initiatives 
should be geared up in Nepal by private sectors investment 
for agri-enterpreneurship with focus on quality and export. 

He is currently undertaking his Ph.D. study at the Central Queensland University, 
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Australia in postharvest horticulture with focus on non-invasive fruit quality 
assessment.

Lohar, Dr. Dasharath Prasad grew up on a subsistence 
farm in rural Nepal. He earned Bachelor’s degree from 
Tribhuvan University in 1989. From 1990 to 1997, he worked 
on horticultural research, particularly vegetable breeding. 
During this time, he earned Master’s degree in plant breeding 
from the University of London. One of his contributions 
while in Nepal was the identification of determinate cowpea 
varieties with tender pods. He completed his Ph.D. in Plant 
Physiology and Genetics from University of Tennessee, 
USA in 2001. He worked as a research associate at North 

Carolina State University and University of Minnesota. Dr. Lohar has authored 
many publications while in academia. He joined BASF Plant Science in 2007. As a 
Senior Scientist, he continues to work on trait research in maize, soybean and rice. 
DR. Lohar has also acquired an MBA degree, and is actively involved in innovation 
management for bringing out the best in scientists for the benefit of farmers.

 
McDonald Judy is the Associate Director of the Operational 
Readiness Unit for the Centre of Risk Science with the 
Faculty of Medicine at the University of Ottawa. She has 
authored books on mental preparedness for high-risk 
occupations, such as for surgeons, air traffic controllers and 
for police entitled Gold Medal Policing: Mental Readiness 
and Performance Excellence. She has designed a research 
framework for operational readiness based on work with 
Olympic athletes. This has led to evidence-based tools 
for recruitment, curriculum development, scenario-based 

training, e-learning and evaluation. Her background also includes teaching in 
the School of Human Kinetics and serving as Faculty Council Member in Health 
Sciences at the University of Ottawa. McDonald’s experience also includes 
extensive municipal program-event management and public-private partnerships. 

Pandey, Dr. Raju Raj was born and raised in rural areas 
of Nuwakot district, Nepal.  He received his BSc Ag from 
Punjabrao Agricultural University, India, MSc from University 
of Reading, England and PhD from University of Hawaii 
at Manoa, USA. After teaching plant pathology at IAAS, 
Rampur for four years (1985-1990) he moved to Lumle 
Agricultural Center as Entomologist where he initiated works 
on indigenous biological control agents of insect pests of 
tomato and citrus (1990-1997).  Later, he developed method 
for mass production of a parasitic wasp to control pineapple 

mealybug in Hawaii.  He also contributed to development of IPM technologies 
to suppress fruit flies in Hawaii (1997-2005). Since the beginning of 2010, he 
is stationed in Riverside, California and working on developing technologies 
for production of biological control agents of Asian citrus psyllid, a vector of 
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Huanglongbing, a deadly disease of citrus. His main interests are IPM, biological 
control and organic agriculture.

Panthee, Dr. Dilip Raj is an Assoc. Professor in the North 
Carolina State University (NSCU) since 2008. He has 
earned his Ph.D. degree in plant breeding and genetics from 
the University of Tennessee (UT) in 2005, an M.Phil. Degree 
jointly from the University of Birmingham and The University 
of Reading, UK, and undergraduate degree in agriculture 
from IAAS- Rampur, Nepal. He started his professional 
career as a Seed Technologist at Lumle Agriculture Research 
Center. He joined the Department of Plant Breeding at IAAS 
in 1998. He came to USA in 2001 to pursue his Ph.D. He 

continued his research as a Post-Doctoral Research Associate at UT. Currently, 
he is leading tomato breeding program at the NSCU. Dr. Panthee has released 
6 hybrid cultivars and 6 breeding lines of tomato. He has published more than 50 
refereed journal articles, 40 Abstracts and four book chapters.

Paudel, Dr. Naya Sharma is a senior researcher at 
ForestAction Nepal, a Kathmandu based forestry research 
institution. He did his doctoral research in political ecology 
from Reading University (UK), and has been working in Nepal 
and in the region for over two decades. He has gained rich 
insights of research and development experiences on forest 
tenure, environmental governance, participatory resources 
management and sustainable livelihoods.

Rasali, Dr. Drona is the Director of Population Health 
Surveillance and Epidemiology at the Provincial Health 
Services Authority in British Columbia of Canada. His 
professional background is from veterinary medicine, 
with specialisations in health-related sciences including 
pathology, endocrinology, quantitative genetics and 
epidemiology. In his career path between 1980 and 2003, he 
held various roles from veterinary officer to senior scientist 
(veterinary) with the Government of Nepal, working in the 
field of veterinary services and livestock development. For 

one year, he worked in a national epidemiological project studying food safety 
traceability systems in Canada that involved both veterinary and public health. 
In 2005, he joined the Saskatchewan Ministry of Health as a provincial chronic 
disease epidemiologist. After his seven year tenure there, he moved to his current 
role in 2012. He received his professional degree in veterinary medicine from the 
University of Agricultural Sciences, Bangalore (India), Post-Graduate Training in 
Veterinary Pathology from Western Australia Animal Health Laboratories, M.S. 
degree from the University of the Philippines at Los Banos, a short research fellow 
term in animal genetics at the University of Aberdeen, Scotland (UK) and Ph.D. 
degree from the University of Manitoba, Canada. He also holds a position of 
adjunct Professor at the University of Regina, Saskatchewan, Canada. 
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Rijal, Mr. Baburam is currently a PhD Candidate at Laval 
University, Canada. Introducing to forest science from basic 
sciences and statistics background, he has expertised 
his professional skills in quantitative research in natural 
resources, specially growth, development and disturbance 
dynamics of bio-products and environment for science and 
management. He has several published and unpublished 
worked in the quantitative methods in forestry. Before 
resuming his graduate life, he served for people-centered 

project planning and management through working in government and non-
government organisations in Nepal for over a decade.

Sharma, Dr. Sharad Kumar is an Under Secretary 
(Statistics) at the Ministry of Culture, Tourism, and Civil 
Aviation Kathmandu Nepal. Previously, he worked with 
Department of Health Services, Teku, Kathmandu and IPAS 
Nepal as Monitoring and Evaluation expert. He did his PhD 
in Demography from Mahidol University, Bangkok and M. Sc. 
in Statistics from Tribhuvan University Nepal. He has many 
publications in national and international peer reviewed 
journals to his credit.

Shrestha, Mr. Him Lal is pursuing his PhD research on 
Carbon stocks under different land management regimes 
in Nepal from Kathmandu University. He has done Master’s 
degree in Geoinformatics from IIRS, India and ITC, the 
Netherlands jointly. His main competency is on application of 
GIS and Remote Sensing in forestry. Since 2001, he worked 
with various organisations, academic institutions, NGOs 
and INGO in the field of natural resource management and 
conducted various trainings on the application of Geospatial 
technologies in forestry sector. From 2001 to 2002, he 

worked with ForestAction as Research Officer. Then, he worked as Academic 
Coordinator and Faculty with Kathmandu Forestry College from 2006 to 2010. He 
has published his work on renowned international journals and also presented his 
research work in many conferences.

Shrestha, Dr. Ratna K. is a visiting professor at the 
Faculty of Medicine and Vancouver School of Economics, 
University of British Columbia. His main research interest 
is in Environmental Economics with a particular focus 
on Mechanism Design. His first paper published in 1998 
introduces citizens’ participation in Emission Trading and 
demonstrates that such participation can enhance efficiency 
in environmental pollution control. Since then this paper has 
generated many follow up papers.
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Sloan, Mr. David graduated from Muhlenberg College in 
Pennsylvania with a degree in political science in 1970. 
He began his career in publishing as a sports writer for a 
small town newspaper in New York. He joined Time Inc. 
in 1972 and became the director of editorial operations for 
Fortune Magazine. After retiring in 2009, he has continued 
as a freelancer with Time. His main responsibilities in 
addition to the production of Fortune Magazine focus on the 
management of Time Life Books. He also provides editorial 

input on research projects and publications.

Subedi, Mr. Madhusudan is a Professor in Patan 
Academy of Health Sciences, Department of Community 
Health Sciences, Nepal. He is also associated to Central 
Department of Sociology and Anthropology, and MPhil 
Programme in Sociology, Tribhuvan University (TU).  Subedi 
holds an MA in Sociology (1992) from TU, Nepal and M.Phil. 
in Social Anthropology from University of Bergen, Norway 
(2000).  Subedi has authored a book ‘Medical Anthropology 
of Nepal (2001)’, co-authored ‘Role of Natural Products in 

Resource Management, Poverty Alleviation and Good Governance (2006)’, The 
State of Sociology and Anthropology: Teaching and Research in Nepal (2014) and 
has published more than 30 articles in different academic journals..

Subedi, Dr. Phul Prasad was born in remote village in 
Parbat district, Nepal. Currently, he is working as a Senior 
Research Fellow at Central Queensland University (CQU), 
Australia. He has 30 years of experience in horticulture 
gained in Australia, China, New Zealand, Nepal, and UK. He 
has obtained his postgraduate degrees (MSc, Ph.D.) in crop 
and horticulture disciplines from University of London, UK 
and CQU, Australia. He has been involved in R & D projects 
with tropical, sub-tropical and warm temperate horticulture 

crop industries particular focus on quality control and supply chain management. 
He has published over 100 conference proceedings, refereed journal articles and 
book chapters. In recent years, his research focus is on “Instrument and Technology 
training in Near Infrared spectroscopy (NIR) as non-invasive technology to assess 
fruit maturity on-tree and in-line internal quality detection of range of fruit crops.” 
He is also currently involved as a Team Leader of an Australian Aid supported 
project in Nepal on improving mandarin supply chain management for domestic 
and export markets.
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Tripathi, Dr. Bhaba P. has over 30 years of experience in 
soil science. Currently, he is working as Senior Associate 
Scientist with the International Rice Research Institute 
(IRRI)-Nepal. Before joining IRRI in 2005, he worked as 
Team Leader in Sustainable Soil Management Programme 
(SSMP), as the Head of Technical Division and Senior Soil 
Scientist in Lumle Agricultural Research Centre, and as a 
Soil Scientist in the Department of Agriculture in Nepal. He 
has acquired Ph.D. in soil science from the University of 

Philippines, MS. (Soil Science) from Central Luzon State University, Philippines, 
and B.Sc. (Ag) from Punjab Agricultural University. He has published 18 peer 
reviewed articles in different international and national journals, and several 
papers in proceedings. He is the recipient of National Award by National Academy 
of Science and Technology, and  Gold Medal by the King of Nepal for the highest 
Grade Point Average in M.Sc.

Tyshenko, Dr. Michael G. holds the McLaughlin Chair in 
Biological Risk Assessment at the University of Ottawa, 
Ottawa, Canada. His academic background includes a 
Ph.D. in Molecular Biology, a MPA in Public Administration 
and post-doctoral training in Health Sciences, Public 
Health Policy and Health Risk Communication. His work in 
health communication explores the public policy interface 
between scientific research, technological risks and impacts 
upon society. He has published extensively on a variety 

of health risk communication areas including: expert opinion of transmissible 
spongiform encephalopathies uncertainties; equity and social justice of medical 
nanotechnology development; infectious disease transmission linkages with health 
risk communication; and increasing awareness of noncommunicable disease risk 
factors through new technologies such as mobile Health and Telemedicine.

Walsh, Dr. Kerry B. is a Professor of Plant Science at Central 
Queensland University, Rockhampton, Australia where he 
has worked in the field of fruit quality assessment, in terms 
of both on-tree and in-line applications. His postgraduate 
training (MSc, Ph.D.) was obtained at Queens University, 
Canada, and his undergraduate training at University of 
Queensland, Australia. He has published over 100 refereed 
articles and book chapters.  He is currently involved in an 
Australian Aid supported project in Nepal that is striving to 

achieve a better market price for mandarin. Entry to the Bhatbatani retail chain has 
been achieved, and export to Tibet is targeted.



THEME IV: 
Health and Sustainable Livelihoods

394



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Principles, Practices and Prospects

395

Index



THEME IV: 
Health and Sustainable Livelihoods

396



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Principles, Practices and Prospects

397

acute respiratory infection (ARI) 264, 319, 350

afforestation 221, 224, 231

agricultural input corporation limited (AICL) 114

Agriculture Development Strategy (ADS) 89, 92

Agriculture Inputs Corporation (AIC) 50

Agriculture Perspective Plan 40, 50, 89, 92, 174,

alternative energy technologies (AET) 275

ammonium sulphate 50, 51, 128

annual allowable harvest (AAH) 180

antibiotics 56, 113, 130, 134, 162, 163

Association of South East Asian Nations (ASEAN) 75

Badische Anilin- und Soda-Fabrik (BASF) 79

behavioural change communication (BCC) 358

best management practices 6, 17, 18, 29, 42

black quarter (BQ) 158

buffalo 143, 145-153, 155-163, 177, 179, 291

Canada Foundation for Nepal (CFFN) xvi, xvii, xix, 303

cancer 11, 111, 122, 319, 337, 347-348, 349-350, 351-354

capital 

         assets 3, 147

         human 11, 312

         inputs 100

carbon 

         accounting 9, 222

         credits 217-218, 228, 230

         dioxide 35, 215

         element 20, 29

         emissions 221

         inventory 223

         monoxide 319, 351

         net balance 215

         payments 216

         sequestration 30, 215, 267

         sink 219

         smart fertiliser 60

         soil 33, 54

         stock 8, 215, 221

         storage 221

         tenure rights 222

         trading 9, 215, 216, 219, 228

caste 

          cultural importance 196-197

          groups 244

          heterogeneity 8, 9, 191, 193, 194

          inequalities 192, 239, 240, 242, 333

          participation 9, 192, 197, 203-208

          system 193, 196

chronic lung disease 351

chronic obstructive pulmonary disease (COPD) 11, 347

chronic respiratory disease 11, 347, 349

climate change xvi, xvii, 9, 52, 66, 215-216, 219-220, 221, 

224, 225, 226, 228-229, 231

common pool resources 191, 207

Community Based Organisations (CBO) 10, 243-250

community forest user groups (CFUG) 173, 174, 179, 180,               

                                           197, 199, 202, 208, 227, 228, 230

community-based forestry (CF) xvi, xvii, 4, 8, 171-183

         benefit-sharing 227, 231, 271

         characteristics 197-200

         contributions to livelihoods 179-180, 270

         evolution in Nepal 172-173, 174-177, 182-183

         information 223

         management structure 192, 197, 228, 230, 245

         policies 173, 178, 181-182

         success 215, 216, 224, 228, 231, 242

         women’s access 274

compost 

          availability  49

          definition 34, 57

          improved 58

          materials used 33, 34

          quality 17, 34, 58

          use 49, 60, 172

          vermi-compost 7, 33, 49, 57

crop 

          cash 38, 41, 43, 78, 88-89, 112, 113, 116, 136, 176,    

                  178, 274

          cover 17, 32, 37, 42, 49

          domestication 65-66

          genetic resources 6

          growth 18

          high-yielding 4, 6, 27

          improvement xvi, 7, 27, 65, 66, 67

          management 30

          manure 36

          Nepal’s major 7

          productivity 4, 6, 17, 30, 32, 77, 83, 111, 128,    220

          residues 17, 26, 27, 30, 33-34, 41, 42, 155,    156-157,  

 264

          technologies 72, 79

          tree 87

          yield 18, 30, 31, 67, 79

crop production 

          canopy 100



THEME IV: 
Health and Sustainable Livelihoods

398

          hedge-rows/alley cropping 32, 39

          intensive cropping systems 17, 26, 29, 37, 49, 50, 239

          intercropping 102

          legume production 32, 35-36, 55

          monoculture 113

          rotation practice 30, 37, 41, 75

          strip cropping 17, 32, 38

          sustainable production (SCP) 4, 6, 8, 20, 30, 50, 53, 61

          traditional 28-29

dairy cow 145, 147, 150, 151, 152-153, 155, 156, 157, 160,  

 163, 254, 291

deforestation xvi, 8, 9, 26, 27, 172, 215, 216, 218, 220-222,  

 224-227, 229, 231

diarrheal disease 317-318

diphenyl-trichloroethane (DDT) 115, 122-126

disease 

          burden 11, 311, 313, 314, 316, 321, 325, 338, 347, 360

          chronic 4, 273, 318, 321, 334, 355

          communicable 5, 316, 318, 335, 376

          in Nepal 317, 349-351

          infectious 334, 336, 347

          livestock 150, 157-160

          neurological 122

          non-communicable disease 5, 11, 316, 318, 321,  

 347-349

          outbreak 220, 356

          plant 4, 70, 95, 96, 99, 106, 113, 114, 118, 138

          resistance (plants) 22-23, 65, 66, 67, 73, 76-77, 78

          risk 219, 319-320, 333, 337, 351-353

          treatment 338, 377

          vector-borne 113, 114, 119

drought tolerance 22, 52, 66, 73, 76-77

dry matter intake (DMI) 157

Environment Protection Agency (EPA) 122

erosion 6, 17, 25-26, 29, 30, 31, 36, 37, 38, 42, 88, 178, 181,  

 195, 220, 267

European Union 72, 75, 132

Everest Base Camp (EBC) 281, 290, 291, 302

female community health volunteers (FCHVs) 361, 381

feminisation 174, 176

fertiliser 

         access 27, 40, 50-51

         amendments 18, 31, 32

         amount 26, 37, 40, 41

         application 31, 32

         bio- 7, 32, 39, 49, 53, 54-56

         chemical 17, 27, 30, 32, 36, 39-40, 43, 50, 61, 111,  

 127-128

         conditions for causing nutrient deficiency 21

         cost 31, 40, 41, 49, 51

         disadvantages 51-52

         inorganic 27, 36, 40, 49, 51-52, 70

         liquid 59-60

         misuse 40, 111, 127-128

         organic 57-58

         regulation 8, 40, 50, 133

         transportation 51

Food and Agriculture Organization (FAO) 112

food scarcity 114

foot and mouth disease (FMD) 158

forestry 

          agro- 42, 50, 98

          sector 180, 219, 229, 225

gender 

         burden 220, 267

         dynamics 4, 176

         empowerment 3, 230, 264

         health determinant 322, 332-333, 374

         inequalities 242, 264

         relation to energy and poverty 263-276

         roles 271-272

Genetic Engineering Appraisal Committee (GEA) 76

genetic resources 

          crop 6

          degradation 6, 149

          diversity  65, 82, 83

          existing 69

          improvements 67-68, 147, 152, 154

          plant 2, 6, 7

          variation 66

genetically modified organisms (GMO) 7, 71, 72-73, 79

genetics 

         cyto- 66

         influence on human health 327, 348

         laws 66

         Mendelian 66

         molecular 65

health 

          animal  311, 313, 324, 328, 339-340

          definition 111, 137, 196, 331-332

          electronic (eHealth) 348

          hazards 10, 264, 265, 273-276, 332-333, 348, 360

          indicators of Nepal 348

          information systems 351-354, 373

          measures 4, 8, 51, 111, 112, 113, 115-123, 130, 264,  

 266, 297, 319, 351



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Principles, Practices and Prospects

399

          occupational 156-157, 160, 161, 163

          policies 315-316, 348

          population 311, 313, 315-316, 322-325, 328, 334, 338,  

 339, 348

          women’s 11, 311

         equity xvi, 11, 274, 311, 312-313, 314, 323

         mobile (mHealth) xvi, 5, 11, 347-361, 349

         risk communication strategies xvi, 5, 11, 328, 330-331,  

 338-339, 347-361, 354-358

         social determinants xvi, 3, 11, 311-340

health care 

         access 11, 274, 311, 312, 321, 322, 328, 338, 347, 370

         costs 120, 334, 338, 348, 358, 369, 370, 373, 374, 375,  

 377, 378, 379

         occupational 137

         overuse 369

         primary 137, 323, 339, 348, 373

         reform 369

         service delivery 322, 355, 371, 377, 379

         technology 348-349, 354

         village 358, 360

health insurance 

         community-based (CBHI) 369, 370-373

         existing policies in Nepal 370-374

         reform xvi, 11, 369-379

Health Maintenance Organization (HMO) 373

heart disease 321, 350, 351, 353

hemorrhagic septicemia (HS) 157

herbicides 79, 115, 124, 162

high-risk occupations 282, 285, 286, 289, 290, 293, 304, 305

Hotel Association of Nepal (HAN) 283

hypertension 350, 351, 354, 357

improved cooking stoves 275, 276

Insecticide Resistance Action Committee (IRAC) 124

Institute for Health Metrics and Evaluation (IHME) 314

Institute for Health Metrics and Evaluation (IHME) 314

Institute of Agriculture and Animal Science 94

Integrated Pest Management 8, 112, 115

Integrated Rural Development Programme (IRDP) 241

International Centre for Integrated Mountain Development 

(ICIMOD) 223, 224, 225, 227

International Development Research Centre 282

International Development Research Centre (IDRC) 282

International Monetary Fund (IMF) 227, 241

International Union for Conservation of Nature (IUCN) xvi, xvii

Kathmandu 

          market 98, 102, 104, 125

          population 90

          transportation 92

        public health 350, 353

        valley  113, 119, 126, 177

Land degradation xv, 6, 18

Land Resource Mapping Project 221, 224

leaching 21-22, 25, 26, 31, 34, 35, 37, 40, 51, 58, 123, 128

legumes 32, 35-38, 54, 56, 93, 156

livestock (see ruminant) 

          diseases 157-161

          enterprise 179

          feed 155-156, 172, 270

          free-grazing 34, 42, 119, 157

          health 120

          organic production 161-163

          pests  114, 120

          production xv, 2, 3, 8, 50, 58, 98, 143, 157, 163-164,  

 174, 274, 336

          production decline 27

          stall-feeding 17, 179

          statistics 145

Lumle Agricultural Research Centre (LARC) 160

mandarin 87, 89-90, 95-96, 99-107

manure 

       application 18, 30, 31, 157

       chicken litter 7, 49, 53, 58-59

       farmyard (FYM) 17-18, 50, 143, 153, 179

       green 17, 32, 36-37, 41, 42, 43, 55

       low-quality 42

       organic 17, 27, 28, 30, 32-35, 57, 58

       vermi-compost 57-58

maximum residue limits (MRL) 119

Millennium Development Goal (MDG) 245, 264, 268, 284, 329,  

 331, 348

Ministry of Forest and Soil Conservation (MoFSC) 222, 225

mountain 

          communities 50, 90, 148, 157, 179

          ecological zones 146, 147, 152, 154, 155, 175, 197,  

 219, 330

          food security 181, 182, 230

          guiding 4, 10, 281-306

          mountaineering  10, 281-306

          nutrient flow  26, 153

          roads 51, 59

          soil erosion 25, 37, 38

Multi Stakeholder Forestry Program 229

National Development Service (NDS) 240

National Health Policy (NHP) 323

National Planning Commission xviii, 93



THEME IV: 
Health and Sustainable Livelihoods

400

National Seed Policy (NSP) 71

natural resource management 3, 8, 11, 194, 197, 220, 249

Nepal Agricultural Research Council (NARC) 70

Nepal Health Research Council 352, 353

Nepal Initiative 286, 288, 303, 305

Nepal Mountaineering Association (NMA) 288, 303, 305

Nepal Mountaineering Association (NMA) 268, 303, 305

Nepal Tourism Board 283, 287, 303

Nepali Diaspora xv, xvii, xix

non-timber forest products (NTFP) 8, 172, 174, 176, 177, 178,  

 180, 182, 220, 228, 230, 267

obesity 337, 347, 354, 355, 357, 358

Open Data Kit (ODK) 359

Open University xvi, xvii, 286, 288, 303

organic (also see soil organic matter) 

          agriculture 60, 99

          manure 17, 27, 30, 32-35, 39

          residues 19, 29, 38, 57, 128

          ruminant production 161-163

          soil input 6, 17, 19, 30, 32, 42

          wastes 2, 4, 53-54, 57, 60

Panchayat system 173, 240-243

persistent organic pesticides (POP) 118, 123

Pest Management Regulatory Agency (PMRA) 132

Peste des Petits Ruminants (PPR) 157, 158-159

pesticide 

          application 77, 79, 111, 113

          consequences of use 7, 29, 42, 114, 119-120

          definition 112-113, 131

          environmental hazards 122-123

          human exposure 8, 111, 112, 120-122

          misuse 17, 27, 111, 115-119, 125-129

          prevalence 112, 113, 114

          regulations 8, 111-112, 115, 130-134

          resistance 27, 124-125

plant growth regulators (PGR) 8, 112, 129

plant nutrients 

          alternative sources xvi, 2, 4, 27, 32, 39, 49, 53-60, 61

          augmentation 111, 127

          decline 18, 25, 26, 38

          essential 18, 19, 20-24

          integrated management 6, 30-41, 42-43, 135

          mining 26

          storehouse 29

          traditional source 50, 53, 60

Production Credit for Rural Women (PCRW) 245

project design document (PDD) 217

readiness 

          mental 281, 282, 283, 287, 299-300, 304

          operational  281, 282, 282

          operational readiness assessment 10, 281, 283, 285- 

 286, 287-289, 301, 304

          physical 299

          REDD+ phase 216-217, 222-226

          technical 299

         development 217-222

         financing 226-227

         monetary benefits 215, 216

         overview 215-217

         pilot in Nepal 224-225

         project idea note (R-PIN) 218

         readiness 222, 225

reforestation 221, 224, 231

remittances 90, 174, 175, 177, 329

residual soil nitrogen (RSN) 40

ruminant  (see buffalo, yak and dairy cow) 

          improved production xvi, 6, 8, 143-164

          by-products 143

          diseases 157-161

          domesticated species 143

          feeding 155-157

          indigenous species 145-146

          organic production 161-163

rural development 

         initiatives in Nepal 10, 237, 238, 240-250

         livelihood issues xvi, xviii

         policies xvii, 4, 10, 237-257

Site Specific Nitrogen Management (SSNM) 32

sloping agricultural land technology (SALT) 39

Small Farmers Development Programme (SFDP) 245

social capital 

          bonding 193

          bridging 193, 198

          definition 194, 197

          formation 191, 192, 195, 204, 207

          impact on health 333-334

          relationship with caste 9, 192-194, 196-197

          relationship with heterogeneity 195-196, 204, 206, 207

          role 4, 8, 191, 192

          value xvi, 9, 191

soil fertility (see leaching and erosion) 

        decline xv, 6-7, 25-27, 53, 128, 133, 143, 164

        definition 17-18

        management xv-xvi, 2, 4, 28-43, 49, 144, 172, 179, 267

Soil Science Society of America (SSSA) 17



SUSTAINABLE LIVELIHOOD SYSTEMS IN NEPAL
Principles, Practices and Prospects

401

Structural Adjustment Programme (SAP) 241

subsistence 

          farming systems 18, 35-36, 38, 39, 49, 50, 65, 82, 94,  

 96, 104, 107, 144, 163, 197

          forest use 173

          fruit producers 95

          production levels 89-91, 98, 100

         livelihood 337

Swiss Development Agency (SATA) 241

Telemedicine 348-349, 354, 356, 360-361

tobacco 72, 319, 334, 336, 338, 347, 350, 351-352, 355-356

total digestible nutrients (TDN) 150

tourism 

         development 1, 4, 10, 281, 305

         agro-tourism 87, 96, 107

         based-livelihoods 2

         ecotourism 176

         indicators 306

         promotion 10, 282

         village 7

transgenic 

          crop xvi, 2, 4, 7, 65, 67, 72-76, 78

          crop precautions 82-83

          crop requirement 81

          modification 65

          regulation 75

          technologies 71, 75, 82, 83

          traits 76-80

tree fruits (see mandarin) 

          citrus 7, 88-90

          commercial production xvi, 2, 4, 7, 87-107

          grown in Nepal 88-90

          imported to Nepal 91

Trekking Agencies’ Association of Nepal (TAAN) 283

Village Development Committee (VDC) 224, 239, 242, 269,  

 336

Village Health Workers (VHW) 361

volatile organic compounds (VOC) 123

World Bank (WB) 77, 91, 227, 229, 241, 348

World Commission on Environment and Development (WCED)  

 2

World Health Organization (WHO) 11, 266, 311, 325, 347, 348

World Trade Organization (WTO) 91, 125

World Wildlife Fund (WWF) 223, 225, 229

yak 51, 143, 145-146, 155, 163, 291



THEME IV: 
Health and Sustainable Livelihoods

402



THEME IV: 
Health and Susta�nable L�vel�hoods

402



THEME IV: 
Health and Susta�nable L�vel�hoods

402



Sustainable Livelihood System
s in N

epal
P

rin
cip

le
s, P

ra
ctice

s a
n

d
 P

ro
sp

e
cts

E
d

ito
rs: A

m
b

ik
a
 P. A

d
h

ik
a
ri a

n
d

G
o

v
in

d
a
 P. D

a
h

a
l

A
sso

c
ia

te
 e

d
ito

rs: Ish
a
ra

 M
a
h

a
t,

 B
ish

w
a
 R

e
g

m
i a

n
d

 K
a
lid

a
s S

u
b

e
d

i

9 789937 846721

ISBN  993784672-2

Sustainable Livelihood Systems in Nepal

Sustainable Livelihood Systems in Nepal
Principles, Practices and Prospects

Editors: Ambika P. Adhikari and Govinda P. Dahal

Associate editors: Ishara Mahat, Bishwa Regmi and Kalidas Subedi


	Back.pdf
	Page 1




