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National Dairy Farming Systems Development Framework  

A Mission-Mode Framework for Transforming India's Dairy Ecosystem Towards Viksit 

Bharat 2047 

 

1. Vision 

To establish a resilient, technology-enabled, climate-smart, inclusive and globally competitive 

dairy ecosystem that transforms India's dairy value chain through systems innovation, artificial 

intelligence, digital technologies and evidence-based policy interventions, thereby contributing 

significantly towards the Viksit Bharat 2047 vision. 

The framework integrates Systems Thinking, Design Thinking, Theory of Change, Lean 

Six Sigma, Continuous Improvement, and Evidence-Based Decision Making into a 

unified development model. 

 

2. Project Objectives 

The project aims to 

• Develop a scientific methodology for identifying bottlenecks across the dairy value 

chain. 

• Diagnose root causes using structured analytical tools. 

• Quantify economic, environmental and social impacts. 

• Identify and validate innovative interventions. 

• Implement scalable solutions using standardized operating guidelines. 

• Monitor implementation using AI-driven decision support systems. 

• Evaluate outcomes against national and global benchmarks. 

• Publish validated findings for policymakers, investors and development partners. 

• Create a continuous improvement ecosystem for India's dairy sector. 

 

3. Scope of Coverage 

The framework covers the complete dairy value chain. 

Table 3. Scope of Coverage – National Dairy Farming Systems Development Framework 

Value Chain 

Component 

Coverage Areas Key Focus 

Input Systems Breeding Genetic improvement and productivity 

enhancement 
 

Genetics Superior germplasm, genomic 

selection, breed conservation and 

improvement 
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Feed Balanced ration formulation, feed 

quality, feed availability 
 

Fodder Fodder production, conservation, 

hydroponics, silage, fodder banks 
 

Veterinary Services Preventive and curative animal 

healthcare 
 

Vaccination Disease prevention, immunization 

programmes and biosecurity 
 

Insurance Livestock insurance and risk mitigation 

mechanisms 
 

Credit Institutional finance, working capital 

and investment support 
 

Extension Services Capacity building, advisory services 

and technology transfer 
 

Digital Advisory AI-driven advisory, mobile applications 

and decision support systems 

Production 

Systems 

Dairy Farm 

Management 

Scientific herd management and farm 

operations 
 

Precision Livestock 

Farming 

Data-driven animal management using 

sensors and analytics 
 

AI-enabled Herd 

Monitoring 

Artificial intelligence for productivity, 

reproduction and behaviour monitoring 
 

IoT-based Animal 

Health Monitoring 

Real-time monitoring of health, activity 

and disease alerts 
 

Reproductive 

Management 

Heat detection, breeding efficiency and 

fertility management 
 

Climate Resilience Climate-smart dairy farming and 

adaptation strategies 
 

Renewable Energy 

Integration 

Solar energy, biogas and energy-

efficient dairy operations 
 

Water Management Water conservation, efficient utilization 

and recycling 
 

Waste Management Manure management, biogas 

production and circular economy 

practices 

Aggregation 

Systems 

Milk Collection Efficient and hygienic milk procurement 

systems 
 

Smart Milk Collection 

Units 

Automated milk collection, quality 

testing and digital recording 
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Mobile Bulk Milk 

Coolers 

Decentralized milk chilling and cold 

chain support 
 

Milk Testing Quality analysis, adulteration detection 

and grading 
 

Digital Traceability End-to-end traceability of milk from 

farm to processor 
 

Logistics Milk transportation optimization and 

route planning 
 

Cold Chain Temperature-controlled milk storage 

and transportation 

Processing 

Systems 

Milk Quality Assurance Food safety, quality standards and 

regulatory compliance 
 

Automation Automated dairy processing operations 
 

AI-assisted Quality 

Monitoring 

AI-based quality inspection and 

process optimization 
 

Product Diversification Development of innovative dairy 

products 
 

Value-added Products Cheese, yoghurt, probiotic products, 

nutraceuticals and specialty dairy 

products 

Marketing 

Systems 

Digital Platforms Digital marketplaces, e-commerce and 

market connectivity 
 

Consumer Traceability Transparency and product 

authentication for consumers 
 

Export Readiness Compliance with international quality 

and trade standards 
 

Brand Development Branding, packaging and market 

positioning 
 

Market Intelligence Demand forecasting, price analytics 

and consumer insights 

Enabling 

Ecosystem 

Farmer Producer 

Organizations (FPOs) 

Collective action, aggregation and 

farmer empowerment 
 

Private Dairies Investment, innovation, processing and 

market expansion 
 

Financial Institutions Credit, insurance, blended finance and 

investment facilitation 
 

CSR Organizations Social investments, pilot projects and 

capacity building 
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Technology Providers AI, IoT, digital platforms, automation 

and precision dairy technologies 
 

Research Institutions Research, innovation, validation and 

technology development 
 

Government Agencies Policy support, regulation, extension 

services and public investment 

 

4. Systems Thinking Framework 

The dairy sector functions as an interconnected ecosystem rather than isolated activities. 

Each intervention is evaluated based on its influence on the entire system instead of individual 

components. 

An interactive framework concept for the Systems Thinking Framework maps how these 11 

entities interact dynamically through input/output relationships, feedback loops, and data 

flows. 

 

 

Interactive System Architecture & Dynamic Interactions 

1. Environmental & Resource Layer (Foundation) 

• Climate                      Water Resources                  Feed Systems 

 

Interactions: Climate patterns (rainfall, ambient temperature, heat stress) directly govern 

Water Resources availability and crop yields for Feed Systems. Conversely, sustainable 

feed farming and water management mitigate localized microclimate degradation. 

 

2. Core Production Engine (Farm Level) 

• Feed Systems            Animals              Farmers 

 

Interactions: High-quality fodder directly drives Animal health, milk yield, and enteric 

methane emissions. Farmers manage herd operations based on animal health feedback and 

resource constraints. 

 

• Veterinary Services                    Animals & Farmers 

 

 

o Interactions: Preventive care, vaccination, and reproductive management 

maintain herd productivity, feeding health diagnostic data back into Farmer 

decision-making. 
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3. Technological & Financial Enablers 

• Technology Providers                   Farmers, Animals, & Feed 

 

Interactions: Deploy IoT sensors, wearable herd monitors, and AI advisory platforms 

to provide real-time data on animal health, estrus detection, and precision feeding. 

 

• Financial Institutions                     Farmers & Technology 

 

Interactions: Deliver credit, digital payment gateways, and parametric index 

insurance. Data shared from IoT devices allows financial institutions to assess credit 

risk and automate claims. 

 

4. Market & Demand Chain 

• Farmers                    Milk Buyers                     Consumers 

 

Interactions: Raw milk flows from Farmers to Milk Buyers (cooperatives/private 

dairies) for processing, quality testing, and distribution to Consumers. 

 

• Consumers                         Milk Buyers & Farmers 

 

Interactions: Consumer demand for organic, low-carbon, or quality-certified dairy 

drives premium pricing and incentivizes transparent supply chains back to the farm 

level. 

 

5. Governance & Ecosystem Feedback Loop 

• Policymakers                            Entire Ecosystem 

 

Interactions: Establish safety standards, subsidies, research funding, and digital 

governance architectures. 

 

• Ecosystem Data                        Policymakers 

 

Interactions: Aggregated system data (yields, carbon intensity, disease outbreaks) 

informs evidence-based policy adjustments, closing the loop. 

 

Interaction Matrix (Input / Output Relationships) 
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Entity Primary Inputs Received 

From 

Key Outputs / Interventions 

Provided To 

Climate Environmental practices from 

Farmers & Feed 

Weather patterns & heat stress 

impacting Water & Feed 

Water Resources Climate & Policy regulation Irrigation for Feed Systems & drinking 

water for Animals 

Feed Systems Water, Climate, & Farmer 

cultivation 

Nutritional intake for Animals 

Animals Feed, Water, & Veterinary 

care 

Milk output, waste (manure), herd data 

Farmers Tech advisory, Vet care, 

Credit, Market prices 

Operational decisions, milk supply, 

land/farm stewardship 

Veterinary 

Services 

Farmer requests, Tech 

diagnostic tools 

Health, vaccination, disease 

surveillance, & breeding support 

Financial 

Institutions 

Farm performance data, 

Policy subsidies 

Capital, working credit, livestock 

insurance 

Technology 

Providers 

Field data from Farmers, 

Animals, & Processors 

Precision tools, AI advisory, IoT 

telemetry, digital platforms 

Milk Buyers Raw milk from Farmers, 

Policy standards 

Procurement revenue to Farmers, 

processed products to Consumers 

Consumers Products & traceability data 

from Buyers 

Demand signals, price elasticity, 

market trends 

Policymakers Macro data from system 

performance & research 

Regulations, infrastructure, standards, 

and subsidies 

 

Key Systemic Feedback Loops 

1. The Productivity & Income Loop (Reinforcing): 

2. The Climate & Feed Resilience Loop (Balancing/Mitigating): 

3. The Data & Quality Traceability Loop (Reinforcing): 
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5. Stage I – Problem Identification 

The first phase involves identifying challenges across the value chain. 

Sources of Problem Identification 

 

Problem Definition Template 

Every identified problem should answer: 
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6. Stage II – Root Cause Analysis 

Each problem should undergo structured diagnosis using the 5 Why Analysis.  

Root Cause : Weak integrated feed ecosystem rather than simply poor nutrition. 

The analysis should continue until systemic causes—not symptoms—are identified. 

Supporting analytical tools include 

• Fishbone Diagram 

• Pareto Analysis 

• Process Mapping 

• Failure Mode and Effects Analysis (FMEA) 

• Value Stream Mapping 
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7. Stage III – Problem Impact Assessment 

Every validated problem should undergo multidimensional impact assessment. 

Impact Scoring Matrix 

Evaluate each parameter using 

• Magnitude 

• Severity 

• Frequency 

• Geographic spread 

• Economic value 

• Strategic importance 

Only problems exceeding the threshold score proceed to the solution development stage. 
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8. Stage IV – Solution Discovery 

The table below outlines a multi-stakeholder approach to solution discovery in the dairy sector, 

detailing how specific categories of interventions can address systemic ecosystem challenges. 

The process involves active collaboration between producers, aggregators, processors, 

scientists, and technology specialists to design sustainable, data-driven strategies.  
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Intervention 

Category 

Possible Specific 

Interventions 

Key Stakeholders 

Involved 

Solution Discovery 

Process 

Biological & 

Precision 

Precision feeding, 

Genomic breeding, 

Disease surveillance 

Farmers, Vet 

Experts, 

Researchers, AI 

Specialists 

Analyzing animal health 

and genetic data to 

optimize resource use 

and herd resilience. 

Financial Embedded insurance, 

Digital credit, Outcome-

based financing 

FPOs, Private 

Dairies, 

Development 

Agencies, AI 

Specialists 

Designing fintech 

products that reduce 

risk for smallholders and 

incentivize 

performance. 

Digital AI advisory, IoT sensors, 

Digital twins, Blockchain 

traceability 

Farmers, FPOs, AI 

Specialists, 

Researchers, 

Private Dairies 

Deploying sensor 

networks and AI models 

for predictive farm 

management and 

transparent supply 

chains. 

Infrastructure 

& Resource 

Mobile Bulk Milk 

Coolers, Smart 

Collection Centers, 

Renewable energy 

FPOs, Private 

Dairies, 

Development 

Agencies 

Implementing local, 

energy-efficient 

solutions for milk 

preservation and value 

aggregation. 

Capacity 

Building & 

Extension 

AI-powered training, 

Digital extension, 

Women 

entrepreneurship, Skill 

development 

Farmers, FPOs, 

Development 

Agencies, Private 

Dairies 

Creating targeted 

training programs and 

digital support networks, 

with a focus on inclusion 

and skill enhancement. 
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9. Stage V – Solution Evaluation 

Each intervention should undergo structured evaluation covering Technical Feasibility, 

Economic Viability, Operational Feasibility, Scalability, Sustainability, Inclusiveness, 

Climate Readiness, etc.  

 

 

 

Decision Gate 

Solutions scoring above predefined benchmarks proceed to pilot implementation. 
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10. Stage VI – Pilot Implementation 

Pilot projects should represent diverse dairy ecosystems across India. 

Possible pilot typologies 

• Cooperative milk sheds 

• Private dairy networks 

• Tribal regions 

• Rainfed systems 

• Peri-urban dairies 

• Commercial farms 

 

Implementation Conditions 

Every pilot should define 

Governance : Roles and responsibilities. 

Technology Standards : Interoperability, Cybersecurity, Data ownership 

Infrastructure Standards : Equipment specifications, Maintenance, Calibration 

Capacity Building : Training, Digital literacy, Continuous mentoring 

Financial Model : Investment, Operational costs, Revenue streams, Risk sharing 

 

11. Stage VII – Monitoring Framework 

Monitoring should shift from periodic reporting to continuous intelligence. 

AI-enabled dashboards should integrate IoT devices, Milk collection systems, Animal health, 

Financial transactions, Feed usage, Climate information, Remote sensing, Satellite data. 

 

Key Performance Indicators on Productivity (Milk per animal , Milk quality,  Feed 

conversion efficiency); Animal Health (Disease incidence, Mortality, Fertility , Calving 

interval); Economic (Farmer income, Return on investment , Cost of production, Payment 

efficiency); Environmental (Methane emissions , Water productivity , Renewable energy use,  

Carbon sequestration); Social Women participation,  Youth engagement, Digital adoption , 

Skill enhancement). 
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12. Stage VIII – Review and Learning 

Quarterly and annual reviews should evaluate 

• Technical performance 

• Financial outcomes 

• Stakeholder satisfaction 

• Adoption rates 

• Policy implications 

• Risk management 

• Innovation performance 

Lessons learned should continuously improve implementation guidelines. 
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13. Stage IX – Benchmarking 

Compare project outcomes with leading dairy nations. 

Benchmark parameters include Milk productivity, Digital adoption, Automation, Animal welfare, 

Carbon intensity, Feed efficiency, Genetic improvement, Milk quality, Cold chain efficiency, 

Farmer profitability. 

Global reference ecosystems include: Netherlands, New Zealand, Denmark, Israel. 

The objective is not to replicate these systems but to establish context-specific benchmarks 

suited to India's predominantly smallholder dairy sector. 

 

14. Stage X – Knowledge Management and Publication 

Validated findings should be transformed into knowledge products. 

Outputs include Technical reports, Policy briefs, Investment roadmaps, Standard Operating 

Procedures, Training manuals, AI knowledge repositories, Best practice libraries, Scientific 

publications, Case studies, National dairy innovation index 

Knowledge dissemination should target Government, Investors, CSR agencies, Dairy 

companies, FPOs, Universities, International development organizations 

 

15. Governance Structure 

A three-tier governance model is recommended. 

Strategic Council 

Provides national vision, policy alignment and investment oversight. 

Technical Advisory Board 

Comprising experts in dairy science, farming systems, artificial intelligence, digital agriculture, 

veterinary sciences, climate science, finance and rural development. It validates 

methodologies, research protocols and technology standards. 

Programme Management Unit (PMU) 

Responsible for project execution, stakeholder coordination, monitoring, reporting, risk 

management and knowledge management. 

Regional implementation teams, working with FPOs, private dairies and CSR partners, ensure 

contextual adaptation while maintaining national standards. 
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16. Continuous Improvement Cycle 

The framework should operate as a closed-loop learning system rather than a one-time 

project. 

Identify Problem → Define Problem → Root Cause Analysis (5 Why) → Impact 

Assessment → Prioritize → Co-design Solutions → Evaluate Feasibility → Pilot → 

Measure Outcomes → Benchmark → Refine → Scale → Institutionalize → Publish → 

Restart the Cycle 
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At every stage, evidence generated from AI platforms, IoT devices, field observations and 

stakeholder feedback should be fed back into the system, enabling adaptive management and 

continuous innovation. 

 

17. Expected National Outcomes 

A successful implementation of this framework has the potential to deliver transformational 

outcomes across India's dairy ecosystem by 2047: 

• A nationally integrated, data-driven dairy value chain with end-to-end digital 

traceability. 

• Higher milk productivity through precision livestock farming, AI-assisted decision 

support and improved genetics. 

• Increased profitability for farmers, FPOs and private dairies through optimized 

production, reduced losses and efficient market linkages. 

• Enhanced resilience to climate variability through carbon-smart and circular dairy 

practices. 

• Greater participation of women and rural youth through digital entrepreneurship and 

AI-enabled extension services. 

• Improved access to finance, insurance and risk mitigation mechanisms based on real-

time farm data. 

• Stronger collaboration among government, private sector, research institutions and 

CSR organizations through interoperable digital platforms. 

• A continuous evidence-generation ecosystem that informs policy, guides investment 

decisions and accelerates innovation. 
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• A globally benchmarked Indian dairy system that is not only the world's largest by milk 

production but also among the most productive, sustainable and technologically 

advanced. 

This framework is intended to function as a mission-oriented systems architecture rather 

than a conventional project plan. By embedding rigorous problem diagnosis, structured root-

cause analysis, measurable impact assessment, AI-enabled monitoring, global benchmarking 

and continuous learning into a single governance model, it provides a practical pathway for 

achieving a disruptive transformation of India's dairy sector in alignment with the aspirations 

of Viksit Bharat 2047. 

 

References and Recommended Documents 

The following references are organized according to their relevance to different sections of the 

proposed framework. This structure allows readers, policymakers, researchers and investors 

to identify the foundational literature supporting each component of the project. 

 

A. National Policies, Strategies and Vision Documents 

These documents provide the policy context for India's dairy transformation. 

Sl. 

No. 
Reference Relevance 

1 

Department of Animal Husbandry & Dairying 

(DAHD), Government of India – National Livestock 

and Dairy Development Policies 

National livestock development 

priorities 

2 
National Programme for Dairy Development (NPDD) 

Operational Guidelines 

Dairy infrastructure development 

and institutional strengthening 

(NDDB) 

3 
National Animal Disease Control Programme 

(NADCP) 

Animal health and disease 

surveillance 

4 Rashtriya Gokul Mission (RGM) 
Breed improvement and genetic 

enhancement 

5 
Animal Husbandry Infrastructure Development Fund 

(AHIDF) Guidelines 
Dairy infrastructure financing 

6 Viksit Bharat 2047 Vision Documents 
Long-term national development 

strategy 

 

 

 

 

 

https://www.nddb.org/dairying-through-cooperatives/project-overview?utm_source=chatgpt.com
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B. National Dairy Development Board (NDDB) Publications 

These publications form the operational and technical backbone of the proposed framework. 

Sl. 

No. 
Publication Application in Framework 

1 NDDB Annual Reports 
National dairy sector performance and 

emerging initiatives (NDDB) 

2 
Handbook of Good Dairy Husbandry 

Practices 
Farm-level best practices (NDDB) 

3 Ration Balancing Programme Precision feeding strategies (NDDB) 

4 
INAPH (Information Network for Animal 

Productivity and Health) 
Digital livestock management (NDDB) 

5 Methane Emission Management Climate-smart dairy systems (NDDB) 

6 Silage Making Feed and fodder management (NDDB) 

7 Quality Fodder Seed Production Sustainable fodder systems (NDDB) 

8 Compound Cattle Feed Manual Nutritional management (NDDB) 

9 
NDDB Project Planning Manuals and Dairy 

Development Planning Documents 

Systems planning and investment 

planning (NDDB) 

 

C. International Guidelines 

These publications provide globally accepted technical standards. 

Organization Publication Framework Component 

FAO 
Guide to Good Dairy Farming 

Practice 

Farm management, animal welfare 

and milk hygiene (FAOHome) 

FAO 
Dairy Production and Products 

Gateway 

Dairy production systems and value 

chain development (FAOHome) 

FAO 
Dairy in India – Agro-industries 

Characterization and Appraisal 

Indian dairy systems and value chain 

analysis (FAOHome) 

FAO Dairying Systems in India 
Historical evolution and systems 

perspective (FAOHome) 

Codex 

Alimentarius 
Milk and Milk Products Standards 

Food safety, processing and export 

compliance (FAOHome) 

WOAH Terrestrial Animal Health Code 
Animal health, biosecurity and 

disease management 

 

https://www.nddb.org/sites/default/files/pdfs/NDDB_AR_2024_25_Eng.pdf?utm_source=chatgpt.com
https://www.nddb.org/information/pubs?utm_source=chatgpt.com
https://www.nddb.org/information/pubs?utm_source=chatgpt.com
https://www.nddb.org/information/pubs?utm_source=chatgpt.com
https://www.nddb.org/information/pubs?utm_source=chatgpt.com
https://www.nddb.org/information/pubs?utm_source=chatgpt.com
https://www.nddb.org/information/pubs?utm_source=chatgpt.com
https://www.nddb.org/information/pubs?utm_source=chatgpt.com
https://www.nddb.org/services/sap/planning?utm_source=chatgpt.com
https://www.fao.org/4/ba0027e/ba0027e00.htm?utm_source=chatgpt.com
https://www.fao.org/dairy-production-products/en/?utm_source=chatgpt.com
https://www.fao.org/sustainable-food-value-chains/library/details/en/c/263293/?utm_source=chatgpt.com
https://www.fao.org/4/t3080t/t3080t07.htm?utm_source=chatgpt.com
https://www.fao.org/dairy-production-products/products/codex-alimentarius/en/?utm_source=chatgpt.com


20 | P a g e  
 

D. Research and Innovation References 

These references support scientific methodology and indicator development. 

Publication Application 

ICAR-NDRI publications on dairy production 

systems 

Productivity assessment and farming 

systems research 

Development and Testing of Potential Indicators for 

Evaluation of Dairy Production Systems (Indian 

Journal of Animal Sciences) 

KPI development and monitoring 

framework (Indian Agricultural Research 

Journals) 

ICAR–NDDB Strategic Alliance documents 

Research, innovation and extension 

ecosystem (Indian Council of Agricultural 

Research) 

International Committee for Animal Recording 

(ICAR) Guidelines 

Animal recording, genetics and 

performance benchmarking 

(International Council on Archives) 

 

E. Digital Agriculture and Smart Dairy References 

These references support AI-enabled dairy transformation. 

Reference Framework Application 

ICAR Guidelines on Data Exchange 
Data interoperability and digital architecture 

(ICAR Wiki) 

Livestock Event Information (LEI) Schema 
Standardized livestock data exchange for AI and 

IoT platforms (arXiv) 

Precision Livestock Farming literature AI-enabled herd management 

Digital Twin Frameworks Predictive dairy farm management 

ISO Standards for RFID and livestock data 

communication 
IoT integration and traceability (ICAR Wiki) 

 

F. Sustainability and Climate References 

Publication Relevance 

Dairy Sustainability Framework (DSF) 
Sustainability indicators and reporting 

(NDDB) 

FAO Climate-Smart Agriculture Framework Climate adaptation and mitigation 

IPCC Guidelines for National Greenhouse Gas 

Inventories 
Carbon footprint estimation 

https://epubs.icar.org.in/index.php/IJAnS/article/view/95890?utm_source=chatgpt.com
https://epubs.icar.org.in/index.php/IJAnS/article/view/95890?utm_source=chatgpt.com
https://icar.gov.in/index.php/en/strategic-alliance-between-icar-and-nddb-strengthen-research-innovation-and-extension?utm_source=chatgpt.com
https://icar.gov.in/index.php/en/strategic-alliance-between-icar-and-nddb-strengthen-research-innovation-and-extension?utm_source=chatgpt.com
https://www.icar.org/meeting/anand-2025/?utm_source=chatgpt.com
https://wiki.icar.org/index.php/Section_15_%E2%80%93_Data_Exchange?utm_source=chatgpt.com
https://arxiv.org/abs/2310.17684?utm_source=chatgpt.com
https://wiki.icar.org/index.php/Section_15_%E2%80%93_Data_Exchange?utm_source=chatgpt.com
https://www.nddb.org/sites/default/files/pdfs/NDDB_AR_2024_25_Eng.pdf?utm_source=chatgpt.com
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Publication Relevance 

Global Methane Pledge technical documents Methane reduction strategies 

Circular Economy Frameworks Waste-to-energy and nutrient recycling 

 

G. Project Management and Systems Methodology References 

These methodologies underpin the framework design. 

Methodology Application 

Systems Thinking Ecosystem analysis 

Theory of Change (ToC) Impact pathway development 

Results-Based Management (RBM) Outcome-based monitoring 

Lean Six Sigma Process optimization 

Design Thinking User-centred solution development 

ISO 56002 Innovation Management Innovation governance 

PMBOK (Project Management Institute) Project governance and implementation 

Logical Framework Approach (LogFrame) Monitoring and evaluation 

 

H. Monitoring, Evaluation and Impact Assessment 

Reference Application 

OECD DAC Evaluation Criteria Impact assessment 

FAO Monitoring & Evaluation Frameworks Agricultural programme evaluation 

SDG Indicator Framework 
Alignment with Sustainable 

Development Goals 

Global Livestock Environmental Assessment Model 

(GLEAM) 
Environmental performance 

Social Return on Investment (SROI) Guidelines Socio-economic impact measurement 

 

I. Benchmark Countries and Institutions 

These organizations provide reference models for global benchmarking. 
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Country Institution Learning Areas 

Netherlands 
Wageningen University & 

Research 
Precision dairy farming, sustainability 

New Zealand DairyNZ 
Pasture-based dairy systems and 

extension 

Denmark SEGES Innovation Digital dairy management and advisory 

Israel Israeli dairy sector High productivity, AI, water efficiency 

 

J. Suggested Annexures 

The framework paper will include the following annexures: 

1. Dairy Value Chain Mapping Framework 

2. Problem Identification Template 

3. Problem Definition Sheet 

4. 5-Why Root Cause Analysis Template 

5. Fishbone (Ishikawa) Analysis Template 

6. Impact Assessment Matrix 

7. Problem Prioritization Matrix 

8. Solution Evaluation Matrix 

9. Technology Readiness Assessment (TRL) Framework 

10. Pilot Project Design Template 

11. Implementation Readiness Checklist 

12. Standard Operating Procedures (SOPs) 

13. Key Performance Indicator (KPI) Catalogue 

14. Monitoring, Evaluation, Learning and Adaptation (MELA) Framework 

15. AI and IoT Data Architecture Framework 

16. Risk Register and Mitigation Matrix 

17. Stakeholder Engagement Plan 

18. Knowledge Management and Publication Plan 

19. Global Benchmarking Scorecard 

20. Glossary of Technical Terms and Acronyms 
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Recommended Bibliography Structure 

For publication-quality documentation, the bibliography should be organized under the 

following headings: 

• Government of India Policies and Mission Documents 

• National Dairy Development Board (NDDB) Publications 

• ICAR and NDRI Research Publications 

• FAO, WOAH and Codex Guidelines 

• International Dairy Federation (IDF) Publications 

• Dairy Sustainability Framework (DSF) Resources 

• OECD and World Bank Evaluation Frameworks 

• ISO and ICAR Standards for Digital Livestock Systems 

• Peer-reviewed Scientific Literature 

• Industry Reports and Global Benchmark Studies 

• Artificial Intelligence, IoT and Precision Livestock Farming References 

This reference architecture provides a balanced foundation of policy documents, technical 

standards, scientific literature, international best practices and project management 

methodologies, making it suitable for a national-level framework intended to guide research, 

investment and policy decisions for transforming India's dairy sector by 2047. 
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