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Abstract

The SURFACES project is integrating action on good health and wellbeing [Sustainable Development Goal (SDG) 3] and
conservation of life on land (SDG 15) in the threatened rainforests of Papua New Guinea (PNG), and mapping evidence of
similar projects worldwide. Our approach is framed by Planetary Health, aiming to safeguard both human health and the
natural systems that underpin it. Our rationale is demonstrated through a summary of health needs and forest conserva-
tion issues across PNG, and how these play out locally. We outline differing types of integrated conservation and health
interventions worldwide, providing examples from Borneo, Uganda, India and elsewhere. We then describe what we are
doing on-the-ground in PNG, which includes expansion of a rainforest conservation area alongside the establishment of a
nurse-staffed aid post, and an educational intervention conceptually linking forest conservation and health. Importantly, we
explore some ethical considerations on the conditionality of medical provision and identify key challenges to the successful
implementation of such projects. The latter include: avoiding cross-sectoral blindness and achieving genuine interdisciplinary
working; the weak evidence base justifying projects; and temporal-spatial issues. We conclude by suggesting how projects
integrating actions on health and conservation SDGs can benefit from (and contribute to) the energy of the emerging Plan-
etary Health movement.
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Health needs and rainforest conservation
in Papua New Guinea (PNG)

The island of New Guinea lies in the South Pacific, north
of Australia. PNG, its eastern half, is ranked 155 of 188
countries by SDG health indicator scores, of which only
two countries outside sub-Saharan Africa score worse
(Lim et al. 2016). The Maternal Mortality is high, at
773 deaths per 100,000 live births in 2007, and 230 per
100,000 in 2010 (although this downward trend may be
due to methodological variation) (Bolnga et al. 2014).
Similarly, infant mortality is high, 61 deaths per 1000 live
births (Pilang et al. 2017). Projected life expectancy for
those born in 2015 is 61y for males and 66y for females
(WHO 2018a), markedly lower than neighbouring coun-
tries: Indonesia, 67/71y (WHO 2018b); Australia, 81/85y
(WHO 2018c). While impressive gains have been made in
reducing deaths from some targeted diseases, especially
malaria (WHO 2016), global medical neglect (particu-
larly of remote communities) has left the top eight health
problems that cause the most disability [years lived with
disability (YLDs)] unchanged for 15 years (IHME 2018).

New Guinea has the Earth’s third-largest remaining
tropical rainforest (Shearman and Bryan 2011) with PNG
home to 5% of all animal and plant species, many found
nowhere else (Novotny and Toko 2015). Though unusually
retaining a much larger percentage of intact habitat than
other regions of global conservation concern such as the
biodiversity hotspots (Mittermeier et al. 1998), the fate
of PNGs forests will still most likely be decided in one
human generation (Novotny and Toko 2015). Deforesta-
tion is following the unsustainable pattern seen in other
tropical forests, with one-quarter of PNGs forest cleared
or degraded (Shearman and Bryan 2011). Nearly half these
changes have been caused by commercial logging (Sher-
man et al. 2009), carried out in a weak governance context
in which corporate actors plan development far removed
from forest villages (Laurance et al. 2012, 2010; Nelson
et al. 2014).

97% of PNG is owned or claimed by clans as commu-
nal property, offering a potential counterweight against
destructive pressures emanating from global commodity
demands (Laurance et al. 2012). However, lacking alter-
native development options many clans take inducements
from extractive industries (Novotny 2010). The United
Nations vision of sustainable development (itself a devel-
opment model authored far from PNGs forest communi-
ties) requires protecting life on land (SDG 15) and sup-
porting good health (SDG 3) (UN 2018). Yet these goals
may seem in conflict to some remote clans in PNG with
low levels of health provision. Logging companies’ offer
of roads and income can decrease remoteness from health
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Fig.1 Wanang Conservation Area health needs assessment. a tropi-
cal rainforest around Wanang village; b research and treatment shel-
ter with spaces for private clinical examinations and a waiting ‘room’
with an admin desk and cooking fire. In the evening the shelter hosted
community discussions on health service priorities; ¢ medicines stock
for the treatment of urgent cases
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services, making the desire for health a driver for forest
destruction and erosion of health-related ecosystem ser-
vices. This potential competition between health service
access and biodiversity conservation has been noted on
other forest frontiers (Ali and Jacobs 2007; Wan et al.
2011). Loggers in PNG have further taken advantage of
this dynamic during land-access negotiations and prom-
ised to build on-site health services and provide evacuation
to hospital along logging roads (Wagia 2018). Given that
conservation success in PNG fundamentally relies on what
forest communities judge is in their best interest (Novotny
2010), synergies must be developed with the delivery of
other SDGs, particularly those pertaining to health.

PNG clans in the lowland forests centred around the vil-
lage of Wanang have put in place multi-stakeholder agree-
ments preserving their forest homes whilst giving them
access to opportunities for development. In 2000 nine clans
agreed to preserve 10,000 ha of forest, whilst surrounding
communities allowed their lands to be logged (Henning
2015). The subsequent conservation collaboration, the
Wanang Conservation Area (WCA) (https://baloun.entu.cas.
cz/png/wanang/), is led by the villagers working with the
New Guinea Binatang Research Centre (BRC), University
of Sussex (UoS), and other international institutions. It has
brought benefits including schooling, income, international
travel, and parabiologist training (Basset et al. 2004). This
has transformed the forest into a research-rich environment
providing development whilst conserving biodiversity (Uni-
versity of Sussex 2014). The project provides an example
of methods, practices and institutions to address SDGs, and
was recognized by the UN Development Programme as an
‘outstanding local achievement in advancing sustainable
development for people, nature, and resilient communi-
ties’, by the Equator Prize at the 2015 Paris Climate Change
Conference (University of Sussex 2015). However, there are
no medical services at Wanang, and villagers have to travel
approximately 80 km to a regional hospital. As a result, vil-
lagers requested health services be developed as part of the
conservation collaboration (Stewart et al. 2016). Below we
outline our current work in the SURFACES project (SSRP
Surfaces 2018) integrating health provision and biodiversity
conservation in this remote and threatened rainforest loca-
tion and discuss some of the physical and ethical challenges
that we have needed to address.

Integrated health and conservation projects

Integration of health and conservation is nothing new.
For example, the British conservation movement from its
Victorian beginnings was always partly motivated by the
health benefits of nature (Selman and Swanwick 2010).
The UK’s National Parks were thus established mid last

century following popular campaigns demanding that to
conserve “the superb natural features and wildlife of our
countrywide... extensive tracts [should] be preserved
in their natural aspect and kept for public enjoyment and
health” (CPRE 1938). Public health remains a priority of
UK National Parks alongside conservation, with an ongo-
ing national government initiative titled ‘National Parks for
National Health’ (NPE 2017). Here however we will focus
on relatively recent approaches developed in the global south
that aim to produce win-wins by conceptually and operation-
ally linking conservation and health (Ali 2013). Conceptual
links support health by maintaining intact ecosystems and
their health-related ecosystem services (e.g., upstream forest
conservation to avoid increased diarrhoeal disease in com-
munities downstream). Operational links in contrast provide
medical services to increase goodwill for conservation pro-
grammes and/or increase community capacity for conserva-
tion (e.g., a mobile clinic providing childhood vaccination
rounds) (Ali 2013).

Exemplar projects building operational linkages have
been carried out in Borneo (Webb et al. 2018; Ali and Jacobs
2007), with the largest being that of Alam Sehat Lestari
(ASRI). ASRI provides a hospital and mobile health patrols
to communities living around the Gunung Palung National
Park, with the aim of reducing their logging in the Park’s
buffer zone, a major local driver of which was the need to
pay for remote and expensive health care. After a decade of
its intervention, ASRI has reported marked improvements
in health indicators, a community shift away from logging,
and a parallel increase in secondary forest regrowth and
stabilisation of primary forest loss (Webb et al. 2018). A
similar approach has been taken in Uganda by Conservation
Through Public Health (CTPH), which has worked to incen-
tivise conservation through health service provision around
Bwindi Impenetrable National Park, home to maybe one-half
of the entire world’s mountain gorillas (CTPH 2019). Like
many projects primarily using operational linkages, CTPH
has also carried out educational work to build community
awareness of conceptual linkages between health and con-
servation. One relatively novel aspect of CTPH however,
has been that by improving community health they have
also aimed to reduce transmission of gastrointestinal and
skin parasites from humans to critically endangered goril-
las. Such anthroponotic diseases are a significant threat to
apes (Ali et al. 2004) and endangered species more gener-
ally (Messanger et al. 2014), which the uni-directional focus
on zoonotic hazards to humans often overshadows. Where
wild populations persist in increasingly human-dominated
landscapes, interventions such as CTPH’s offer an additional
way that servicing human health (SDG3) can support con-
servation of Life on Land (SDG15). That ‘gorilla workers’,
such as tourist and conservation guides, were identified in
Rwanda as disease-vectors themselves (Ali et al. 2004), also
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highlights the specific need for occupational health within
the conservation workforce, often made up primarily of
local people with little access otherwise to healthcare. In
India, the Tulsi Foundation is carrying out just such work
with 5000 frontline staff of the Wildlife Conservation Trust
(Mumbai) in their tiger reserves, with the intention of both
strengthening individual Ranger health and using existing
Ranger infrastructure and personnel to service community
health needs (Gadre and Trivedy 2019; Trivedy and Gadre
2019). A final category of integrated health and conservation
projects are those working under the banner of ‘Population,
Health, Environment’ (PHE), which usually explicitly incor-
porate family planning as a mechanism to attempt to reduce
local population pressure on environments. PHE was jointly
spearheaded in the 1990s by USAID and the World Wildlife
Fund, with projects carried out from Nepal to Mozambique
(Oglethorpe et al. 2008).

Our joint intervention on SDGs for health
and life on land in PNG

We think some similar approaches to those outlined above
may be fruitful in PNG given unmet health needs, and the
stated desire for health services in multiple communities
who have embraced biodiversity conservation.

In response to a community request, in July 2018 we
conducted a combined clinical and rapid anthropological
assessment of community health service needs and perspec-
tives in the WCA, with the parallel provision of acute treat-
ments and referrals (Fig. 1, protocol available). Our team
included two UK researchers with clinical backgrounds
(general practice and expedition medicine; ambulance ser-
vice and parasitology), and two PNG researchers with prior
experience in social and botanical studies. Over 2 weeks
we conducted focus groups segregated by age-group and
sex (young women, older women, young men, older men),
and interviews with key informants (a clan leader and tra-
ditional healer, a local councillor, teachers, a conservation
chairman). In addition, we collected medical history from
the majority of villagers, and provided individual primary
care assessments, with acute treatment where possible and
referrals as required. Together the combined qualitative and
quantitative data enabled us to develop a clear picture of
community health status and priorities for service provision.
This baseline data was then used to develop evidence-based
targets for a funding proposal for a long term health inter-
vention and expansion of the conservation area. The parallel
provision of acute treatments and referrals gave immediate
and tangible benefits to villagers as a result of their pre-
exiting conservation project, and to our knowledge was the
first ever visit by a doctor to the community.
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As a result of our health needs assessment we received
funding from the Darwin Initiative (DI 2019) for our current
work, which links health to conservation both operation-
ally and conceptually. It includes (1) a community health
intervention tied to conservation, (2) community and school-
based education in the health-related ecosystem services of
intact forests, (3) creation of two new conservation areas,
expansion of an existing one, creation of a no-impact zone
within it and two new buffer zones on its borders, and (4)
an evidence synthesis of related projects across the tropics.

At the time of writing (mid 2019) we are training villagers
in medical evacuation and setting up a nurse-staffed aid post
at Wanang, which will improve health service provision and
community health, and enable the expansion and creation of
the conservation areas. As Fig. 2 illustrates, as a result of the
project the clans at Wanang are declaring a new no-impact
zone (no hunting, no gardening) of 1000 ha within the WCA,
and two new conservation areas of primary forest beyond it
(500 ha and 400 ha, respectively). In addition, by providing
access to the aid post to 9 villages surrounding WCA (c.1800
people) who own previously selectively logged forests which
retain biodiversity value, a 3000 ha buffer zone (no logging,
no agriculture) for WCA’s intact forests is being declared.

Intact forests provide direct and indirect services sup-
porting the well-being of communities (Pienkowski et al.
2017). We are developing and implementing educational
programmes for different social groups on these benefits,
in (1) BRC partner communities across PNG (c.5000 peo-
ple), and (2) schools: at Wanang (c.260 pupils), and through
BRC'’s established network (c.750 pupils). By 2022, a pack-
age of programmes will be made available nationally to
the PNG Department of Education, and internationally to
other members of the Planetary Health Alliance Primary/
secondary Education Working Group (PHA 2019a). We are
also carrying out an evidence synthesis into the efficacy of
health service incorporation in tropical forest conservation
worldwide.

As regards SDG 3 (health and wellbeing), in the short-
term (3 years) we aim to significantly improve health for
¢.2,000 people (10 villages, c.333 households) within
¢.500 km? currently lacking any medical services, building
on health data to support co-design of a long term health
plan. We will be evaluating the effectiveness of the health
aspect of our intervention against our baseline health data.
Many of the community defined health service priorities
map clearly to SDG health indicators as illustrated here
(alongside project targets): increased health worker den-
sity (from baseline of 0:2000 to 1:2000) (SDG3.D.1);
improved proportion of children 1-year-old covered by all
national programme vaccines (from < 10% at baseline to
60%) (SDG 3.B.1); improved proportion of births attended
by skilled health personnel (0% at baseline to 60% in
Wanang, at least 20% in buffer zone communities) (SDG
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Fig.2 Medical provision and the expansion of the Wanang Conservation Area

3.1.2); increased proportion of women of reproductive
age (aged 15—49) who have their need for family planning
satisfied with modern methods (from 0% at baseline to
50% in Wanang, and at least 20% in buffer zone communi-
ties) (SDG 3.8.1); reduction in number of people requiring
interventions against neglected tropical diseases (specifi-
cally in this setting mycoses, scabies, yaws) (decreased
50% against baseline) (SDG 3.3.5); improved in-commu-
nity availability of malaria Rapid Diagnostic Tests and
treatment (from 0% baseline availability to 70% availabil-
ity to all who seek aid) (SDG 3.3.3.). As a contribution
to wider capacity building, we are developing monitoring
and evaluation tools that can be taken up by PNG authori-
ties for other posts. We have engaged the provincial health
authority from the beginning and it has agreed to support
the aid post. This may provide some financial sustainabil-
ity, making it less reliant on organisations and aid budgets
from abroad. However, given interruptions in PNG govern-
ment funding are not unusual [much of the state network
of aid posts are closed partly as a result (PNG DoH 2016)]
our collaboration is committed to assisting health service
provision at Wanang in the long-term.

Concerning SDG 15 (life on land), in the short-term
(3 years) within the WCA we expect to see biodiversity gains
as a result of the increased no-impact zones (Fig. 2), with a
25% increase in abundance of previously hunted mammal
and bird species. We anticipate that addition of two new
conservation areas beyond WCA (Fig. 2) will provide pro-
tection for an additional average of: (1) 34 individual birds/
ha (across all species); (2) 11 individuals of each of the ten
rarest bird species in the area; (3) 15 tree species recorded
across the combined protected areas. The WCA comprises
a highly diverse forest type that is under the most intense
pressure from logging in PNG. We expect the buffer zone
of previously selectively logged forests will show a shift
towards the ecological community composition of primary
forest. We are conducting annual biodiversity surveys and
inspections to determine the effectiveness of the conser-
vation aspect of the intervention. In parallel, we are using
household surveys before and after the health intervention
to test whether attitudes to conservation in the communities
previously outside the conservation collaboration change.
We expect the educational part of our project to create
greater awareness of the health and well-being benefits of
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intact forests in target communities beyond the Wanang
area (c5000 people) and school pupils (c1010 in 6 village
schools). We are using before and after testing to evaluate
our educational intervention.

In the long-term we aim for the project to lay the founda-
tions for a permanent health service for Wanang and neigh-
bouring communities, ensuring sustainable support for an
expanded WCA. Better health care, traditional land rights,
biodiversity, and ecosystem services will have been secured
through rainforest conservation. Materials developed for
the Department of Education will support the education of
PNG school pupils on the benefits of sustainable develop-
ment pathways which preserve forests. As a contribution to
the Planetary Health agenda, our evidence synthesis will
enable a better-informed debate on incentivizing tropical
forest conservation through medical interventions.

Ethical issues

The approach we have adopted inevitably raises concerns
about seemingly providing health care services to targeted
populations only on the condition they expand their exist-
ing conservation work, in which we have a vested interest—a
potentially unethical imposition of conditionality upon what
could be considered as a participant community’s right to
medical care [part of Article 25 of the Universal Declara-
tion of Human Rights (UN 1948)]. This is an important and
structural concern to be considered in planning any inte-
grated health and conservation projects. Indeed, it could
apply to any programmes that seek to integrate approaches
to development goals addressing different rights, even if
conditionality can be minimised as far as is reasonably pos-
sible. There is extensive literature on coercion and consent
in research (e.g., Attanasio, Veruska and Marcos 2015; Wil-
liams 2008). However, since we could not identify specific
ethical literature concerning integrated health and conserva-
tion projects, we explore the issues here.

We identified three possible interpretations of this impor-
tant “conditionality concern” regarding our project:

1. Individual conditionality: the concern that the aid post
would provide health care only to members of partici-
pant communities.

2. Group conditionality through active coercion: the con-
cern that the aid post was being offered as an incentive
to motivate, or coerce unwanted participation in a larger
conservation project.

3. Group conditionality through passive coercion: the con-
cern that the lack of available healthcare imposed such
hardship on local communities that the circumstances
alone would motivate or coerce participation in the con-
servation project.

@ Springer

We are confident we have been careful to account for each
of the three interpretations of the conditionality concern in
our project design, and we outline here how. First, in our
project there will be no individual conditionality for access
to acute or emergency care. Anyone presenting at the aid
post in need of acute and emergency care will be provided
with it regardless of their involvement in the conservation
project. Nevertheless, it is the case that care for chronic
conditions will be limited to members of communities par-
ticipating in the conservation project. However, given that
health care is inevitably rationed in all delivery systems,
and that the services provided at the aid post will signifi-
cantly improve existing provision in the region, we think
this limited conditionality is a reasonable and justifiable
compromise. Indeed, it can be argued that this limitation is
analogous to the way in which a health clinic in a developed
country would justifiably provide care for chronic conditions
only to legal residents of its catchment area.

Second, the conservation project is being driven by
local communities, which have defined their objectives
and desired outcomes independently of us, and have pro-
actively sought engagement from us to support and enable
the achievement of these outcomes. Therefore, rather than
demanding an expansion of the conservation area in return
for the aid post (a type of coercive conditionality), we are
instead seeking to better support the independently identified
interests and needs of a community with which we already
collaborate. Since this arrangement was proposed by the
community as a way of fulfilling their linked objectives of
increasing access to health care and increasing conserved
land, we do not consider the provision of a health clinic as
being used as a coercive tool with which to compel local
communities to participate in activities that they would oth-
erwise reject.

Third, in our project area non-participant communities
have historically made agreements to permit access for
industrial logging only in return for income and infrastruc-
ture from logging companies. However, these agreements
have typically delivered very limited benefits for the relevant
communities, which has prompted their desire to join the
conservation project. Therefore, the apparent conditionality
of “health care for conservation” can and arguably should
be interpreted not as a case of passive coercion, but instead
as an attempt to empower local communities to resist actual
agreements with logging companies which have historically
embodied the conditionality problem while also failing to
deliver satisfactory outcomes.

Further potential concerns involve the cultural impacts of
introducing biomedical interventions. Will building a health
service catalyse conflict around the validity of traditional
treatments? Are those of us from elsewhere viewed by clan
members as “medical missionaries” come to convert them
from their longstanding beliefs and practices? We have not
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experienced such problems at Wanang, and do not expect to
for the following reasons. First, those practising folk medi-
cine were included in planning the aid post from the start:
through interviews, focus groups, skills training, and mem-
bership of the community health committee. Notably, a lead
advocate of the post (a clan leader and father of co-author
JP) is a traditional healer. We may be wrong and time will
tell, but our impression is that these clan members see the
aid post as an opportunity to shift role, rather than a threat
to status. Second, we will champion traditional pharmacy
when it can be demonstrated to be effective as a result of
its characteristic features rather than any expectant beliefs
(Howick 2017). This has been done elsewhere in PNG with
tropical ulcer treatments (Prescott et al. 2017). Third, in the
Madang region medical pluralism is common. Biomedical
interventions may be seen as appropriate for some sicknesses
(“sik bilong marasin”), but often this is compatible with con-
tinued belief and use of customary methods for “sik bilong
ples” (village sickness) (Street 2014; Street 2010).

Nevertheless, if biomedicine does mostly supplant tradi-
tional medicine we would still view this, on balance, as an
overall benefit. Some traditional PNG treatments are effica-
cious, but many are not, and none evolved to counter the
new diseases (and new distributions of diseases) that have
come to PNG since colonial contact (Jenkins 1989). This
leads back to the second possible issue: that those of us from
elsewhere could be viewed by clan members as “medical
missionaries”. This is a legitimate concern given the his-
tory of PNG, in which Christian medical missionaries attrib-
uted treatment success to supernatural powers as a tactic of
evangelism (Jenkins 1989) [something that still continues
(Street 2010)], and the health needs of an embryonic planta-
tion economy ‘transformed doctors into the decisive agents
of colonial policy’ (Denoon 2002). However, SURFACES
began following explicit community request, and we do not
seek to replace existing clan lifestyles at Wanang with those
of our devising. Rather we aim to be allies, supporting the
clans in their travel along sustainable development pathways
of their own design. These seem largely to consist of pre-
serving their forest and much of their cultures, but with the
addition of improved healthcare, education, and access to
key external goods.

Beyond our specific work, a range of ethical questions
arise regarding integrated health and conservation projects.
For example, the common use of medical volunteers/stu-
dents from abroad may also bring the type of issues reported
in other forms of medical volunteering, such as doctors
working beyond the scope of their clinical speciality, and
“the use of poor people in the Third World as ‘experimental
fodder’ to improve one’s technical skills” (Bauer 2017). We
are also aware of various forms of health-care charging in a
number of programmes. To illustrate, one project (ASRI in
Borneo) has charged individual patients for treatment (Wan

et al. 2011), while another (Blue Ventures in Madagascar)
encourages participants to become marketers of health
products to their communities (Robson et al. 2017). These
may all be very sensible steps in the settings concerned, but
involve considerable ethical questions. There are likely to
be many others, often not interrogated, and for this reason
we suggest that bioethicists and public health practitioners
should routinely be brought into teams at the project plan-
ning stage.

Challenges to successful implementation

While relatively early in our project roll-out, our experiences
to date and knowledge of other projects has led us to reflect
on some key challenges.

Avoiding cross-sectoral blindness and achieving
genuine interdisciplinary working

Interdisciplinary collaborations are needed when carry-
ing out integrated interventions across the SDGs, and are
increasingly required by funders (for example the UK gov-
ernment Global Challenges Research Fund). Even groups
carrying out interventions aimed at only single SDGs should
still at least seek advice on how their work might affect the
attainment of other SDGs. By not doing so, development
interventions carried out by single-sector professionals have
often had serious negative effects in sectoral areas beyond
their sight (Waltner-Towes 2001). For instance, flood-con-
trol measures and dams have in many cases caused dis-
ease expansion [e.g., leishmaniasis (Waltner-Towes 2001),
malaria (Kibret 2018), and schistosomiasis (Sokolow et al.
2017)]. Thus our first step in SURFACES was to build an
interdisciplinary team from the UK and PNG who had the
necessary expertise. This included public health epidemi-
ology, tropical mycology, neglected skin diseases, PNG,
remote medical care, social and medical anthropology, and
conservation biology. However, there are significant chal-
lenges to making such teams interdisciplinary in reality.
Many sustainability projects simply allocate work to differ-
ent people/teams according to discipline, and thus remain
multi-disciplinary, rather than working together across dis-
ciplines in ways that can produce new answers not available
previously within the lore of each discipline (Stock and Bur-
ton 2011). To the extent we have been successful in bringing
an interdisciplinary approach forward in SURFACES it has
largely been facilitated by many of our investigators them-
selves having backgrounds in multiple disciplines (Fig. 3),
which we have found makes bridging disciplinary divides
across the team easier and quicker to achieve. In addition,
working alongside each other in the field has been very use-
ful. For example, during our initial health needs assessment
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Fig.3 SURFACES Project
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we were able to gain a fuller understanding of local burden
and treatment of skin diseases by carrying out examinations
and interviews together in a team which consisted of a bota-
nist, general practitioner, social researcher, and disease ecol-
ogist. Yet, even though we started with a very broad group
it has sometimes still been challenging to obtain advice
from disciplines we had not initially considered (i.e., school
education, bioethics, local history). This would have been
even more difficult if we were not based in multidisciplinary
academic institutions. In contrast, most existing integrated
health and conservation projects we are aware of are carried
out by NGOs, who may have less easy access to advice and
collaboration beyond their organisational remits. Pooling of
advice and expertise across projects may thus be helpful, and
we return to this later in our conclusion.

Weak evidence base justifying projects
One of the earliest, but maybe unsurprising (Sutherland

and Wordsley 2017), findings of our ongoing systematic
mapping of evidence on integrated conservation and health
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programmes was the paucity of the published evidence
base demonstrating their efficacy. Concerning projects with
operational linkages, the majority we are aware of are local-
ised bolt-ons to existing NGO conservation programmes.
As such critical evaluations are often not carried out and
are even more rarely published. We are however keen to
bring together such NGO data that exists and welcome any
additions to our mapping. Some of the more established inte-
grated conservation and health projects have been carrying
out evaluation research, but even these can lack comparator
sites or accurate baseline data. Our observations of the field
overall mirror those of an evidence synthesis that examined
just the subset of such projects which could be character-
ised as adopting the Population, Health and Environment
approach. It concluded projects often report changes in
behaviour or environmental management (at a household
or community level), with a presumption such changes will
have produced the desired environmental objectives. How-
ever, the programmes rarely collected the ecological data
needed to demonstrate the presumed effects (Yavinsky et al.
2015). Similarly, whilst evidence is building on the links
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between biodiversity and human health (Pienkowski et al.
2017; Sandifer et al. 2015; Keesing et al. 2010; Sala et al.
2009), we have seen less evidence that education on this
conceptual link results in biodiversity conservation actu-
ally happening. We would thus encourage thorough, open
monitoring and evaluation of all new projects. Given the
present absence of a substantive, open and reliable evidence
base some constructive scepticism towards NGO claims is
warranted when planning interventions in this area. We are
however aware of some high-quality evaluations in progress
[for example, one (IIED 2019) on CTPH in Uganda], and
we will be publishing evaluations of our PNG project in
addition to our evidence synthesis of published and grey
literature on projects worldwide.

Temporal-spatial issues

Our health work builds on a successful long-term conserva-
tion collaboration led by local clans who control their land
and live in self-built houses, with food gardens, in extensive
forest. At the time of the collaborations founding they were
unfettered by the direct existence in their territory of outside
institutions: there was no church, shop, NGO, or government
building of any sort. The arrival of loggers on the forest
frontier 19-years ago catalysed clan members to seek con-
servationist allies. Nearly two decades later the village has a
government school (first built by the collaboration), but there
is still no church, still no shop, and still no NGO to compete
with the conservation board run by the clans who work with
us, and through which most external material products are
distributed. Thus one of the major facilitators of the suc-
cess of the work at Wanang is the sites spatial remoteness
and the temporal point along a developmental pathway at
which the clans sought out conservationists. The resulting
absence of competing institutions contrasts strongly with
project sites with multiple NGOs or health-care providers,
at which project evaluation may be far more difficult, and in
which community enthusiasm may be muted due to social
fragmentation. Such sites may be easier to reach but may
be more challenging in which to carry out conservation-as-
development projects in general, and integrated health and
conservation projects in particular.

Planetary Health

Emerging only in the last 7 years, Planetary Health as an
interdisciplinary research field is focused on ‘the human
health impacts of human-caused disruptions of Earth’s
natural systems’ (PHA 2019b); evidence of which has best
been summarised by Whitmee et al. (2015) and Myers
(2017). More broadly it has been envisioned as a social
movement (Horton et al. 2014), whose aim is to ‘safeguard

both human health and the natural systems that underpin
it’ (Rockefeller Foundation 2018). Thus an editorial of
one of the world-leading medical journals The Lancet can
declare ‘It’s time to make protecting the biodiversity of
our planet the next great cause [our emphasis] of planetary
health’ (Horton 2017).

We think the widening influence of Planetary Health pro-
vides a new and fertile ground for approaches that simul-
taneously aim to preserve land biodiversity (SDG 15) and
increase human health (SDG 3). First, Planetary Health is
acting as both a conceptual frame and a physical place for
practitioners to meet [through the meetings of the Plan-
etary Health Alliance (PHA 2019b)], enabling pooling
of expertise and communication between groups. This is
important because up until now (with the exception of PHE
programmes), individual integrated health and conservation
projects have operated largely in isolation. Second, Plan-
etary Health is being enthusiastically embraced by many
within medicine, from clinicians and clinical organisations
(e.g., Veidis et al. 2019) to funding bodies (e.g., Rockefeller
Foundation 2018), and this may enable a major scaling-up
of programmes. Our mapping so far indicates integrated
health and conservation projects have almost entirely been
funded from within conservation budgets, yet the money
available within medicine dwarfs that of conservation (Red-
ford et al. 2014). Given empirical evidence forest conserva-
tion can significantly reduce the prevalence of major disease
targets (Pienkowski et al. 2017), conservation itself may
be a very efficient spend of health budgets. Such projects
have also much to offer the wider Planetary Health move-
ment. Social movements, especially those with ambitions as
global as Planetary Health, need observable local victories
to sustain momentum. On-the-ground projects like ours at
Wanang, and others such as ASRI and CTPH, offer just such
opportunities.

Our initial experience with the integration of forest con-
servation and health in PNG, and our knowledge of similar
projects worldwide, indicates such interventions are worthy
of wider adoption. We are thus keen to collaborate on their
reproduction and evaluation, and welcome communication
with any interested groups.
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