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1. Summary table  
Initiative name: Transforming Agrifood Systems in South Asia (TAFSSA) 
Primary Action Area: Resilient Agrifood Systems 
Geographic scope: South Asia (Bangladesh, India, Nepal, Pakistan) 
Budget: US$ 40,000,000 
 
 

 

Transforming Agrifood Systems in South Asia (TAFSSA):                        
A One CGIAR regional integrated Initiative to support actions that improve 
equitable access to sustainable healthy diets, improve farmers’ livelihoods 
and resilience, and conserve land, air, and water resources in South Asia. 
 

Proposal Lead: Timothy J. Krupnik (t.krupnik@cgiar.org) 
Proposal Co-Lead: Purnima Menon (p.menon@cgiar.org) 

 
 
 

Table 1.  Initiative design core design and writing and advisory teams 
Name Gender Org. Email Role a Geographic 

Expertise b  
Timothy J. Krupnik M CGIAR t.krupnik@cgiar.org Core SA 
Purnima Menon F CGIAR p.menon@cgiar.org Core SA 
P.C. Veetil M CGIAR pc.veettil@irri.org Core SA 
Avinash Kishore M CGIAR a.kishore@cgiar.org Core SA 
ML Jat M CGIAR M.Jat@cgiar.org Core SA 
Saachi Bhallla F BMGF Saachi.bhalla@gatesfoundation.org Core SA 
Aditi Mukherji F CGIAR a.mukherji@cgiar.org Core SA 
Samarendu Mohanty M CGIAR s.mohanty@cgiar.org Core SA 
Anton Urfels M CGIAR a.urfels@cgiar.org Core SA 
Pratibha Singh F ACIAR pratibha.singh@aciar.gov.au Advisory SA 
TS Amjath Babu M CGIAR t.amjath@cgiar.org Advisory SA 
Sonia Akhter F Nat. U. SG. sonia.akter@nus.edu.sg Advisory BD 
Andrew McDonald M Cornell U.  ajm9@cornell.edu Advisory SA 
Arun Joshi M CGIAR a.k.joshi@cgiar.org Advisory SA 
Ashutosh Sarker M CGIAR a.sarker@cgiar.org Advisory SA 
Bindiganavile Vivek M CGIAR  b.vivek@cgiar.org Advisory SA 
Haris Gazdar M CSSR haris@researchcollective.org Advisory PK 
Imran Matin M BRAC U. imran.matin@bracu.ac.bd Advisory BD 
Jerry Glover M USAID jglover@usaid.gov Advisory SA 
Md. Baktear Hossain M SAARC  director@sac.org.bd Advisory SA 
Jai Rana M CGIAR  J.Rana@cgiar.org Advisory IN 
Ranjitha Puskur F CGIAR  r.puskur@irri.org Advisory IN 
Sudhanshu Singh M CGIAR  sud.singh@irri.org Advisory SA 
Benjamin Belton M CGIA b.belton@cgiar.org Advisory BD, IN 
Zivai Murira F UNICEF zmurira@unicef.org Advisory SA 
Krishna Joshi M IRRI  k.d.joshi@irri.org Advisory PK, NP 
Lynn Schneider F USAID lschneider@usaid.gov Advisory NP 
Pooja Pandey Rana F HKI ppandey@hki.org Advisory NP 
Balwinder Singh  M CGIAR Balwinder.singh@cgiar.org Advisory IN 
Paresh B. Shirsath  M CCAFS P.Bhaskar@cgiar.org Advisory IN 
a. Core indicates membership in the core proposal design and writing team. Advisory indicates intellectual 

contribution to   design and in some cases to projection of benefits. 
b. SA = South Asia, BD = Bangladesh, IN = India, NP = India PK = Pakistan  

 
Acronyms:  

An Initiative-specific list of acronyms is available online here. 

Online Annexes:  
 
All additional online Annexes for TAFSSA are available in a Dropbox folder, linked here.   
 
  

mailto:t.krupnik@cgiar.org
mailto:p.menon@cgiar.org
https://www.dropbox.com/s/bp572xgsb4m3i0k/Annex%200.%20Acronyms.docx?dl=0
https://www.dropbox.com/sh/qab3w5ua2n0r1io/AAAv4BoqlNRQ60zgblR5VBuYa?dl=0


CGIAR Initiative Proposal: Transforming Agrifood Systems in South Asia (TAFSSA) 1 

2. Context 

2.1 Challenge statement  
 

Home to one-quarter of humanity — one-fifth of whom are youth — South Asia has the world’s 
largest concentration of poverty and malnutrition.1 The Green Revolution positioned South 
Asia to produce one-quarter of the world's consumed food, but the region’s agrifood 
systems today face formidable poverty reduction, climate change adaptation and 
mitigation, environmental health and biodiversity challenges. Significant hurdles 
remain to securing an adequate and affordable supply of diverse foods necessary for 
sustainable healthy diets (SHDs).2 Social, economic, and geographic inequalities create 
barriers from production to consumption, disproportionately affecting the poor.3 Unhealthy 
food consumption is rising, with many nutritious foods too costly for the poor.4 
 
South Asia’s predominantly rice-based farming systems span the Indo-Gangetic Plains (IGP).5 
While crucial to food security and political and economic stability,6 parts of the IGP are 
threatened by unsustainable groundwater withdrawal — the region extracts one-quarter 
of global groundwater — due to food and energy policy distortions.7 Natural resource 
degradation, low resource use efficiency, and agriculturally-based nonpoint source air 
pollution undermine sustainability and human health.8 South Asia’s farmers are both 
contributors to and victims of climate change and extreme weather.9 In association with off-
farm employment opportunities, these issues contribute to rural out-migration — particularly 
of youth — resulting in rising labor scarcity and increased production costs. This in turn 
disproportionately affects resource-poor and women farmers.10 Outside of the highly-
productive ‘breadbasket’ of the western IGP, many farmers suffer from weak markets, poor 
access to extension, limited access to irrigation, and insufficient policy support.11 These issues 
contribute to nearly 22 million hectares being fallowed across South Asia following the 
harvest of the monsoon-season rice crop,12  indicative of a significant missed opportunity 
sustainable intensification and diversified farm production.  
 
Many of South Asia’s agricultural policies and the research systems supporting them focus 
primarily on the production and related value chains of single crops in isolation, with less 
emphasis on developing an evidence base around the multisectoral farm, market, and 
policy interventions needed to sustainably intensify and diversify farming systems equitably 
without overstepping environmental boundaries.13 Although agriculturally-focused nutrition 
interventions are frequently proposed to improve diets in rural communities, causal linkages 
between farm production and nutrition are not always direct, underscoring the need for 
integrated approaches considering household food production alongside market 
purchase.14 In addition, poor nutrition awareness among rural households, low affordability 
of nutritious diets and limitations to women’s empowerment interact to prevent progress.15 
 
These obstacles must be overcome through coordinated efforts to transform agrifood 
systems in ways that ensure that people can equitably access and consume healthy 
diets produced within environmental boundaries, while also securing livelihoods and 
reducing poverty.16 Food systems are urgently needed that generate profits and 
incentivize farmers to produce nutritious foods, while also reducing prices for 
consumers purchasing healthy products by shortening and reducing inefficiencies 
within value chains.17 These objectives — which are also governmental and donor priorities 
in Bangladesh, Nepal, India, and Pakistan — require coordinated research and action 
across the public and private sector.18 In response, TAFSSA will partner across sectors to 
generate actionable evidence spanning the production-to-consumption continuum. 
TAFSSA will also amplify the effects of other CGIAR Initiatives working in South Asia to 
achieve productive, environmentally sound agrifood systems that support equitable 
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access to SHDs. (Additional references and supporting evidence can be found online in 
Annex 2.1)  
 
 

 

2.2 Measurable 3-year end-of-Initiative outcomes  
 

Assuming full budget allocation for each year of the Imitative (Section 10), before the end of 
2024 in Bangladesh, India, Nepal, and/or in Pakistan, we expect to achieve the following end 
of Initiative Outcomes (EoIOs): 
1. Sub-national governments, donors, the private sector, and/or development partners co-

develop knowledge systems and engage with networks reaching at least 1,000 
stakeholders and decision-makers to inform at least four policies/programs and/or market 
interventions supporting agrifood systems transformation (EoIO 1). 

 

2. Data informed actions supporting agrifood systems are implemented by sub-national 
governments, donors, the private sector, and/or development partners encouraging 
agrifood systems change in at least eight of TAFSSA’s learning locations (EoIO 2). 

 

 
 

Figure 2.1.  Overview of TAFSSA.  Working across South Asia, TAFSSA will deliver a coordinated 
program of research and engagement across the food production-to-consumption continuum to 
improve equitable access to sustainable healthy diets, improve farmer livelihoods and resilience, and 
conserve land, air, and groundwater resources. 

https://www.dropbox.com/s/gje6of3nsrax06q/ANNEX%202.1.pdf?dl=0
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3. Farmers implement improved farming practices and/or diversify production systems on at 
least 1.42 million hectares (EoIO 3) averting GHG emissions by 16.24 million tons CO2 
equivalent (EoIO 10). 

 

4. Innovations in entrepreneurial rural service provision markets and public and private 
extension systems are supported to accelerate uptake of improved farm management 
practices and production diversification by at least 1.16 million farmers including 0.40 
million women (EoIO 4). 
 

5. Business models supporting farm product aggregation, better pricing for farmers at the 
farmgate, and/or shortened value chains benefit at least 190,000 farmers (95,000 of 
whom will be women) (EoIO 5).  

 

6. At least three food product supply chains are targeted to reduce food waste and/or 
financial losses for food distributers, processors, and/or retailers (EoIO 6). 
 

7. At least 10 local governments engage in efforts to reshape rural food environments to 
support access to affordable and nutritious food (EoIO 7). 

 

8. At least two nutrition behavior change programs operated by governments and/or NGOs 
provide evidence-based guidance to consumers on SHDs, benefiting 0.48 million people 
(all women) (EoIO 8). 

 

9. Gender and equity focused nutrition approaches are included in at least two agrifood 
systems linkage and/or social protection programs operated by governments and/or 
NGOs (EoIO 9). 

2.3 Learning from prior evaluations and impact assessments 
 

TAFSSA’s objectives are ambitious, but achievable as they build on 11 highly successful, 
large-scale CGIAR-managed bilateral projects in South Asia, five research programs (CRPs), 
four global integrating programs, and a CGIAR Platform, many of which have been externally 
evaluated (online in Annex 2.3). Internal lessons from prior Initiatives show that alignment 
with both governments’ and donor priorities is required for research relevance, scientific 
quality, and transitioning research into impact. Multiyear, multiphase Initiatives delivered by 
well-respected, regionally/nationally posted long-term senior research staff are 
necessary to maintain crucial day-to-day partner relationships enabling research quality and 
scaling. High-impact initiatives also require well-structured cross-CGIAR collaboration, 
transparent governance, and flexible adaptive management plans.  
 
Evaluations also highlight the value of well-developed theories of change, setting research 
within countries’ priorities, strategically selecting national innovation and scaling partners 
— in both the public and private sectors — and investing in participatory multistakeholder 
learning platforms and effective communications. Impactful Initiatives assure a strong 
sense of research ownership by national partners, and must more specifically consider gender 
in production- and market-focused research. Finally, evaluations underscore the 
importance of investing in building more systematic evidence of uptake and impact from 
research. 
  
TAFSSA’s design employs insights from both internal learning and external evaluation. 
In addition, our Initiative benefits from (i) structured and thorough participatory priority setting 
with more than 500 stakeholders complemented by in-depth focus group meetings (online in 
Annex 2.6), (ii) clear articulation of demand-driven research agendas based on intensive 
partner consultation (partner support statements are available online in Annex 2.6.1), (iii) a 
cross-cutting social-inclusion agenda developed in response to prior evaluations, and (iv) 
development of scaling strategies as part of the research process. Finally, (v) prior evaluations 
have also informed our Monitoring, Evaluation, Learning, and Impact Assessment (MELIA) 
strategy, which guides adaptive management and assures high-quality scientific outputs. 

https://www.dropbox.com/s/85dlqzrh4mt9sox/TAFSSA%20Annex%202.3%20Prior%20CGIAR%20projects.pdf?dl=0
https://www.dropbox.com/s/bp0jadvpl4ev7j1/Annex%202.6%20TAFSSA%20Participatory%20Design%20Process.pdf?dl=0
https://www.dropbox.com/s/m5zhgxy8y857l8l/TAFSSA%20Annex%202.6.1%20Letters%20of%20Support.pdf?dl=0
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2.4 Priority setting  
 

Countries: TAFSSA’s priority setting follows a three-tier analytical approach identifying target 
countries, farming systems, and subnational research ‘learning locations. Supporting data, 
methods, and results are described in detail online in Annex 2.4 and summarized below. 
Chosen locations are inhabited by millions of smallholders facing poverty, malnutrition, 
environmental degradation, and climate change challenges, as well as millions of poor 
consumers needing enhanced access to affordable healthy diets. Our focus countries will be 
Bangladesh, India, Nepal, and Pakistan, where one-quarter of children under 5 years of age 
are undernourished, where poverty remains high, and where women’s access to economic 
and educational resources are poor.19 These countries also score poorly in food affordability, 
with consumers spending 30–54% of their income on food with low dietary diversity.20 
 
Farming Systems: Cereals are grown on most cultivated lands (98% of land in Bangladesh, 
51% in India, 83% in Nepal, and 37% in Pakistan), with cereal-based farming systems 
covering the IGP, Himalayan foothills, India’s central plateau and coast, and hilly, riverine 
areas in northeastern India. Livestock and fish play important roles in income generation and 
nutrition.21 Limited crop and animal diversity in rice-based farming systems correlate with 
poverty, because of limited income generation potential of rice farming alone.22 
  

 
Figure 2.4. Density of rural poverty (people km2) in South Asia, and farming systems in TAFSSA’s 
learning locations.23 Data source: CIESIN, Columbia University, FAO, and CIAT. 2015. Gridded Population of 
the World, Version 3 (GPWv3): Population Count Grid. Palisades, NY: NASA Socioeconomic Data and 
Applications Center. https://sedac.ciesin.columbia.edu/data/set/gpw-v3-population-count-future-estimates/  

 
TAFSSA specifically targets these farming and associated market systems to support 
actions across the agrifood system to help Improve livelihoods, reduce inequities, 
improve diets and protect the environment by 2030. Our priority-setting analyses 

https://www.dropbox.com/s/iifmdop58qqcfo5/TAFSSA%20Annex%202.4%20Priority%20setting.pdf?dl=0
https://sedac.ciesin.columbia.edu/data/set/gpw-v3-population-count-future-estimates/
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underscore the need to reorient research toward supporting a diversity of crop and animal 
species that create nutritious food products for consumption and support income generation. 
Similarly, effort is needed to enhance the market availability and affordability of foods that 
contribute to healthy diets for poor consumers. TAFSSA adopts an integrated agrifood 
systems approach that focuses on diversifying cereal-based farming systems with the 
integration of horticultural, legume, and tuber crops in addition to animals (livestock and/or 
fish, depending on geographic, cultural, and market appropriateness). Once food has left the 
farm, our research focuses on the value chains and knowledge gaps in food environments 
that deliver food to consumers,24 with an emphasis on addressing retailer and consumer 
dietary behaviors, drivers of food choices, and the policies affecting these systems. 
 
Learning locations: We focus on ten “learning locations’ for focused research and 
engagement and from which scaling-out to similar environments is possible. Six of ten sites 
span an east-to-west gradient of poverty, climate, and groundwater resources availability in 
the irrigated or semi-irrigated rice-based farming systems of the IGP and Indus Basin (Punjab 
Province in Pakistan, India’s Haryana and Bihar States, Rangpur and Rajshahi Divisions in 
Bangladesh, and Nepal’s Lumbini province). Two sites are in rainfed mixed farming systems 
(Nepal’s Karnali province and India’s Odisha State), and two sites are located where rainfed 
rice-fallows are common (India’s Assam and Bangladesh’s Khulna Division). These locations 
are prioritized by governments and donors as hot spots for challenges related to poverty, 
climate, malnutrition, environment, and social inclusion (Annex 2.6), meaning that they 
experience disproportionate impacts from climate change, groundwater depletion, rural out-
migration, and crop residue burning air pollution. Nine of ten learning sites have established 
CGIAR staff, offices, and partnerships stemming from bilateral projects, ensuring rapid start-
up and enhanced development impacts within and beyond the Initiative timeline.  

2.5 Comparative advantage  
 

TAFSSA leverages a 10+ year history of significant bilateral and CRP investments in 
well-known cross-CGIAR projects that nurtured strong relationships with demand, 
innovation, and scaling partners (these projects are detailed online in Annex 2.3). This 
history provides a well-developed foundation for TAFSSA to build upon. The partnership 
and research impact-orientation TAFSSA’s design team has enabled TAFSSA’s consultative 
and demand-driven design process with over 520 stakeholders. Proof of the potential impact 
of TAFSSA is evidenced by the Initiative’s science team, many of whom have been involved 
in bilaterally supported initiatives such as the Sustainable and Resilient Farming System 
Intensification (SRFSI) project and the Cereal Systems Initiative for South Asia (CSISA), 
which has resulted over 5 million farmers applying resource-conserving and climate-resilient 
technologies and practices in Bangladesh, India, and Nepal.25 TAFSSA also harnesses the 
scientific credibility, local and global engagement of CGIAR scientists involved in large-scale 
nutrition initiatives such as Alive & Thrive, Transform Nutrition, POSHAN, WINGS and A4NH. 
These programs of work exemplify how CGIAR scientists in South Asia have brought together 
portfolios of thematically unified research agendas generating purpose-driven solutions. 
They reflect the Eschborn principles and have facilitated the effective management of 
outcome-oriented and applied research for development innovation system. 
 
By harnessing synergies with other Initiatives aiming to work in South Asia, TAFSSA will 
amplify CGIAR's impact in the world's most impoverished and malnourished region. 
High-caliber scientists with strong, established relationships with partners in 
government, development, and the private sector will facilitate cross-Initiative 
coordination to strengthen research relevance and development impact. Building on this 
experience base, TAFSSA goes beyond a commodity focus, to truly embody an agrifood 
systems approach. TAFSSA embraces interdisciplinarity to provide evidence and facilitate 
action tackling pressing regional challenges while contributing to all five CGIAR Impact Areas. 

https://www.dropbox.com/s/bp0jadvpl4ev7j1/Annex%202.6%20TAFSSA%20Participatory%20Design%20Process.pdf?dl=0
https://www.dropbox.com/s/85dlqzrh4mt9sox/TAFSSA%20Annex%202.3%20Prior%20CGIAR%20projects.pdf?dl=0
https://srfsi.cimmyt.org/
https://srfsi.cimmyt.org/
https://cgiar-my.sharepoint.com/personal/t_krupnik_cgiar_org/Documents/Cereal%20Systems%20Imitative%20for%20South%20Asia
http://www.aliveandthrive.org/
http://archive.ids.ac.uk/tn/
http://poshan.ifpri.info/
https://www.ifpri.org/project/women-improving-nutrition-through-group-based-strategies-wings
https://www.ifpri.org/program/agriculture-nutrition-and-health-a4nh
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2.6 Participatory design process  
 

Process: TAFSSA’s participatory design process involved 535 people (35% researchers, 
33% government, 15% NGOs, 7% private sector, and 5% academia; a detailed accounting of 
this process can be found online in Annex 2.6). Our process began with (i) a workshop to 
gather design inputs from all 30 CGIAR Regional and Country Representatives in Bangladesh, 
India, Nepal, and Pakistan (June 8) and (ii) an internal CGIAR town hall soliciting collaboration 
from all Initiatives (July 12). We conducted (iii) bilateral meetings with all Initiatives working in 
South Asia (July 15–Sept. 20) and (iv) hosted interactive stakeholder workshops with a range 
of public and private sector partners in Nepal (June 29, 65 participants), Bangladesh (August 
4, 235 participants), and Pakistan (Aug. 16, 53 participants). In India, TAFSSA supported a 
high-level Indian Council for Agricultural Research (ICAR)-CGIAR consultation (Sept. 9, 39 
participants) which highlighted key Indian priorities for One CGIAR research collaboration. 
This was followed by a multistakeholder workshop with government, NGO, and private sector 
stakeholders in India (Sept. 13, 100 participants). Finally, (v) TAFSSA solicited feedback from 
13 donor representatives from the World Bank, USAID, Australian Centre for International 
Agricultural Research (ACIAR), and the Bill and Melinda Gates Foundation (BMGF) during 
two round-table discussions on Sept. 24. 
 
Analysis: During national workshops, polls were used to score the relevance TAFSSA’s Work 
Package (WP), followed by WP-specific breakout discussions. A subset of participants (n = 
286) also completed a postworkshop questionnaire. Workshop events were complemented by 
small-group and one-on-one consultations with key public and private sector partners to 
further improve Initiative design. We also reviewed governmental and donor development 
priorities in relation to TAFSSA’s objectives (Annex 2.6); support statements from 40+ partners 
affirming TAFSSA’s alignment with development goals of key organizations can be found in 
Annex 2.6.1. 
 

Results: Governmental partners participating in all of the stakeholder workshops confirmed 
their interest in having TAFSSA aid decisionmakers in the development of agriculture-nutrition 
action plans. Interest from private sector partners, particularly in the agricultural machinery 
sector, was also strong. Poll results from the 520 participants in country-level meetings 
underscored the importance of TAFSSA’s planned WPs. When averaged across countries 
and WPs, 54% of workshop participants indicated that TAFSSA’s planned research agenda 
was highly relevant, while 31% and 9%, respectively, ranked TAFSSA’s research plans as 
relevant or somewhat relevant to national needs. Only 3% considered TAFSSA to not be 
relevant.  
 
Participants valued the interdependence of the WPs and noted that strong agrifood systems 
and integrated approaches to research are valuable to their countries. Postworkshop 
questionnaire results (found online in Annex 2.6) provide a more detailed picture of 
stakeholder demand for TAFSSA’s work. Lastly, TAFSSA’s design generally reflects key 
priorities for agricultural, economic, and social development as articulated by the range of 
governmental policies reviewed and described online in Annex 2.6. TAFSSA’s learning 
locations (Section 2.4) and research topics (covering each of the CGIAR Impact Areas) also 
reflect the geographic and development priorities of key donors working in the region, including 
USAID, BMGF, ACIAR, the Foreign Commonwealth Development Office (FDCO), Swiss 
Agency for Development and Cooperation (SDC), Deutsche Gesellschaft für Internationale 
Zusammenarbeit (GIZ) Gmb, and a range of other international and national funders and 
foundations. 

2.7 Projection of benefits  
 

The projections below transparently estimate reasonable orders of magnitude for impacts 
which could arise as a result of the impact pathways set out in the Initiative’s theories of 

https://www.dropbox.com/s/bp0jadvpl4ev7j1/Annex%202.6%20TAFSSA%20Participatory%20Design%20Process.pdf?dl=0
https://www.dropbox.com/s/bp0jadvpl4ev7j1/Annex%202.6%20TAFSSA%20Participatory%20Design%20Process.pdf?dl=0
https://www.dropbox.com/s/m5zhgxy8y857l8l/TAFSSA%20Annex%202.6.1%20Letters%20of%20Support.pdf?dl=0
https://www.dropbox.com/s/bp0jadvpl4ev7j1/Annex%202.6%20TAFSSA%20Participatory%20Design%20Process.pdf?dl=0
https://www.dropbox.com/s/bp0jadvpl4ev7j1/Annex%202.6%20TAFSSA%20Participatory%20Design%20Process.pdf?dl=0
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change. Initiatives contribute to these impact pathways, along with other partners and 
stakeholders.  
 
For each Impact Area, projections consider breadth (numbers reached), depth (expected 
intensity of effect per unit) and probability (a qualitative judgement reflecting the overall degree 
of certainty or uncertainty that the impact pathway will lead to the projected order of magnitude 
of impact). 
 
Projections will be updated during delivery to help inform iterative, evidence-driven, dynamic 
management by Initiatives as they maximize their potential contribution to impact. Projected 
benefits are not delivery targets, as impact lies beyond CGIAR’s sphere of control or 
influence.   
 
TAFSSA’s goal of reaching the CGIAR Impact Area targets will be achieved through two 
pathways: (i) direct reach of TAFSSA innovations to farming communities in our sub-
geographies and (ii) indirect reach to broader communities, both yielding a range of 
benefits through the uptake of evidence, tools, and innovations by next-user policy and 
practice communities. Our estimates of projected benefits (Table 2.7) are based on the 
greatest relevance of these pathways for each chosen impact indicator.  As a Regional 
Integrated Initiative, TAFSSA is designed to harness synergies with other initiatives as 
per our TOC, though we have not yet included these synergies in the below estimates remain 
conservative and avoid double counting risks. These points will be addressed during inception. 
 

Table 2.7.  Projected benefits of TAFSSA’s impacts by 2030  

Impact Area and indicators Breadth Depth Probability 

Nutrition, health & food 
security: # people benefiting 
by CGIAR innovations 

49.90 million 
people  

Substantial a  High certainty (50%-80% expectation 
of achieving these impacts by 2030) 

Poverty reduction, 
livelihoods & jobs: # people 
benefiting from CGIAR 
innovations 

3.26 million 
people b   

Significant c  High certainty (50%-80% expectation 
of achieving these impacts by 2030) 

Gender equality, youth and 
social inclusion: # women 
benefiting from relevant 
CGIAR innovations 

49.90 million 
people b,d  

Substantial e  High certainty (50%-80% expectation 
of achieving these impacts by 2030) 

Climate adaptation and 
mitigation: # tons CO2e 
averted 

111.61 million 
tons CO2eq 

Not applicable f Medium certainty (30%-50% 
expectation of achieving these 
impacts by 2030, at this point) 

Environmental health and 
biodiversity: # ha managed 
sustainably 

4.36 million ha Transformative b,g High certainty (50%-80% expectation 
of achieving these impacts by 2030) 

a. Defined as having ‘some improvement disability-adjusted life year averted’, as per page 23 of the Initiative 
Projection of Benefits guidance, available here. 

b. Recognizing the potential risk of double-counting of people benefiting from different interventions and impact 
pathways in TAFSSA, this number reports the largest individual pathway projecting benefits for the number of 
people benefited compared across our estimates. Rather than sum across pathways, we adopted this 
conservative approach. 

c. Defined as ‘100% of annual income or 10% permanent impact on income’, as per page 29 of the Initiative 
Projection of Benefits guidance, available here. 

d. In line with footnote ‘b’, this value is the same as for ‘Nutrition, health & food security’ because TAFSSA’s work 
in nutrition is explicitly targeted at women beneficiaries. To be conservative, we have not included projections of 
potential intra-household benefit sharing. 

https://docs.google.com/document/d/1ZoC4PTB-E6i6DPoujPBsGAvRLKCvTlgJ/edit#heading=h.1ksv4uv
https://docs.google.com/document/d/1ZoC4PTB-E6i6DPoujPBsGAvRLKCvTlgJ/edit#heading=h.1ksv4uv
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e. Defined as ‘the different needs of men and women are identified and differentially met (but the underlying 
process by which these differing needs are generated are not affected)’, as per page 30 of the Initiative 
Projection of Benefits guidance, available here 

f. Not applicable as per page 33 of the Initiative Projection of Benefits guidance, available here.  
g.  Defined as ‘where improved management delivers two of the following three benefits:  improvements in soil 

health and fertility, delivers biodiversity gains, and provides additional ecosystem service improvement’, as per 
page 37 of the Initiative Projection of Benefits guidance, available here 

 
Nutrition, health, and food security (Number of people benefiting from CGIAR 
innovations)  
 
TAFSSA's impacts on nutrition result from (i) diversified farm production practices (WP2) that 
can improve dietary diversity,26 (ii) improved retail environments (WP3) that offer potential to 
improve access to nutritious foods and (iii) nutrition-sensitive social protection programs 
(WP4) with potential to support better diets.27 The majority of our impact, however, is expected 
through uptake of information on healthy diets through nutrition program platforms targeting 
rural women with new nutrition content. Our analysis of regional Demographic and Health 
Survey datasets shows that health/nutrition programs, large-scale NGOs, and women's group 
programs are estimated to reach about 50% of rural women in TAFSSA countries.28 Through 
these pathways, we estimate that interventions tested by TAFSSA will reach about 0.48 
million women in TAFSSA’s focus geographies in 2024 and be scaled broadly through 
national programs from 2025 onwards to reach 57% of rural women in 2030, and cumulatively 
benefiting 49.90 million by 2030. Pathways to scale are informed by recent evidence on 
integration of nutrition interventions into national-scale programs, and by an anticipated focus 
on the non-economic cost to the poor of reducing consumption of unhealthy foods.29 Despite 
this, we apply a conservative estimate that only 50% of the 99 million women potentially 
reached by 2030 will actually reduce consumption of unhealthy foods. Our estimate is also 
conservative in that we have not included women benefiting from points i or ii above, in order 
to avoid double counting risks. Substantial depth is anticipated because poor diets affect the 
overall burden of disease in all countries in the region;30 high certainty is assigned, because 
nutrition interventions tested by CGIAR31 have been successfully integrated into large-scale 
programs in India, Bangladesh, and Nepal and TAFSSA's nutrition partnerships in the region 
offer credible routes to scale.   
 
Poverty reduction, livelihoods, and jobs (Number of people benefiting from CGIAR 
innovations) 
 
Agriculture is still the main source of income for more than 50% of rural women in TAFSSA 
locations; the incidence and density of poverty in these locations are higher than the national 
or regional averages (except in Pakistan’s Punjab and Haryana). TAFSSA will help poor 
families by enabling sustainable intensification and diversification of agriculture in its research 
locations and the wider region (WPs 2 and 5). Uptake of sustainable agricultural practices by 
farmers can increase system productivity, cropping intensity, input use efficiency, water 
productivity, and farm incomes.32 It can also make agriculture more resilient to weather shocks 
and prevent farmers from falling into transient poverty.33 Action research on new aggregation 
models in WP3 can increase farmers’ income by improving their bargaining power in both 
input and output markets.34 Our work in these locations will enable us to reach 1.16 million 
people (0.41 million women) 2024. The multistakeholder learning platform created by WP1 
will work closely with government and non-government stakeholders to accelerate the 
diffusion of TAFSSA's innovations to 3.26 million people (1.15 million women) living in 
poor families by 2030.  High poverty rates with the majority of populations involved in 
agriculture in TAFFSA locations (see Annex 2.4) imply that the adoption of improved 
agricultural practices (WP2 and 5) and better access to markets (WP3) could lead to a 
substantial increase in farm incomes and a decline in the incidence of poverty among farm 
households. We have high confidence because global evidence shows that growth in 
agriculture is on average more poverty reducing than growth in other sectors of the economy.    

https://docs.google.com/document/d/1ZoC4PTB-E6i6DPoujPBsGAvRLKCvTlgJ/edit#heading=h.1ksv4uv
https://docs.google.com/document/d/1ZoC4PTB-E6i6DPoujPBsGAvRLKCvTlgJ/edit#heading=h.1ksv4uv
https://docs.google.com/document/d/1ZoC4PTB-E6i6DPoujPBsGAvRLKCvTlgJ/edit#heading=h.1ksv4uv
https://www.dropbox.com/s/ey1omvi86nn2gll/TAFSSA%20Annex%202.4%20Priority%20setting.pdf?dl=0
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Gender equality, youth, and social inclusion (Number of women benefiting from 
relevant CGIAR innovations)  
 
TAFSSA's research and engagement is explicitly tailored to ensure that gender considerations 
are at the forefront. Within all WPs, data will be disaggregated by gender for critical areas from 
production to consumption to highlight gender gaps and inequities and form the evidence base 
for corrective actions.35 WPs 2 and 3 will benefit women by using gender-focused strategies 
to ensure that 35-50% of populations reached with agricultural innovations and activities are 
women.36 WP4 ensures widespread reach through health, nutrition, and other programs that 
primarily target women, benefiting 0.48 and 49.90 million women by 2024 and 2030, 
respectively, as women-focused nutrition programming is adopted into programs and 
policies and accelerates. While women will also benefit from other TAFSSA work packages 
(e.g., we anticipate that 0.41 and 1.14 million women will benefit from WP2 pathways by 2024 
and 2030, respectively), our broadest reach to women will come from nutrition behavior 
change platforms since scaling platforms for nutrition interventions are focused mainly on 
women. Because we anticipate that many of these women may come from the same pool of 
overall beneficiaries, we conservatively choose to include only the WP4 pathway for this 
CGIAR Impact Area. Given findings on the impact of reaching women for household welfare 
outcomes,37 we assign these findings significant depth. We believe there is high certainty of 
delivering these impacts, because we will be designing for gender-transformative interventions 
and reach from the beginning instead of just measuring gendered reach and impacts.  
 
Climate adaptation and mitigation (Number of tons of CO2e averted) 
 
TAFSSA’s conservative mitigation projections include four pathways. (i) Increased availability 
of low-cost farm management and technologies that reduce energy use, mitigate emissions, 
and sequester carbon, (ii) diversification from rice supported by policies and market 
interventions studied by TAFSSA in WP 2, 3 and 5 in feasible landscapes in South Asia’s 
current rice-wheat cropping systems38. These are assisted by (iii) an improved energy use 
and efficiency path reducing energy consumption in irrigation through innovations generating 
cost parity for solar power, improved pump efficiencies, and policies favoring renewable 
energy from WP 5.39 Importantly, these approaches have mitigation-adaptation co-benefits. 
Finally, (iv) we consider reductions in CRB (WP 5). In i and ii, prior experience40 suggests 
that a rice-based cropping sequence area of 1.29 million ha could fall under low-carbon 
technologies and practices, respectively, as public and private extension increases in 
effectiveness, as farm service provision markets grow, and as farmer-to-farmer adoption 
spreads.41 Applying innovation diffusion theory and reaching 19% of total rice-wheat area in 
2024 to catalyze self-sustaining change,42 we anticipate reaching 3.73 million ha with low-
carbon farm practices by 2030, respectively. Using experimental data and simulation 
modeling,43 our conservative emissions offset estimate with medium certainty reaches 12.92 
and 88.07 million tons CO2eq by 2024 and 2030, respectively.  In iii, TAFSSA will support 
policies currently under development to reduce irrigation-source emissions by 30% by 2030.44 
This could mitigate another 0.43 and 6.75 million tons CO2eq by 2024 and 2030. Lastly, in (iii) 
rapid early CRB reductions on 1.02 ha by 2024 are anticipated given recent public interest 
and policy emphasis45, increasing more slowly to 2.01 million ha by 2030. Pathways i-Iv 
interact, potentially resulting in 16.24 and 111.61 million Mt CO2eq by 2024 and 2030, 
respectively. Conversely, TAFSSA’s focus on nutrient-rich diets will entail increased animal 
product consumption, representing a trade-off that could increase emissions. To reduce this 
risk, TAFSSA will emphasize improving feed quality (which can substantially reduce enteric 
fermentation emissions46) for existing livestock, rather than increasing livestock numbers.  
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Environmental health and biodiversity (number of hectares managed sustainably) 
 
TAFSSA’s WPs 2 and 5 will address biodiversity, ecosystem services, and soil health through 
resource-conserving agriculture47 and farm- and landscape-level diversification.48 We will 
target bottom-up improvements in rice-wheat system efficiencies, diversification, and also 
intensification of cropping by replacing fallows with crops in current rice-fallow cropping 
sequences. Based on prior project experience,49 farmers with high capacity and low-to-
medium risk preferences are anticipated to be early adopters potentially on 1.42 million 
hectares by 2024. TAFSSA therefore also targets the remaining risk-averse farmers with 
extension messaging, decision-support, business models, and  support to policies that could 
aid diversification and use of appropriate technologies.50 If initial adoption constraints are 
overcome, a total of 4.36 million ha could be brought under improved management by 
2030.51 Early adopters are also innovators who may take-up multiple technologies.52 We apply 
conservative estimates to avoid double counting of adoption, though some overlap is possible. 
Based on project experience,53 medium-high certainty for these approaches. We also assume 
that environmental trade-offs resulting from intensification from rice-fallows to double cropping 
will be partially counteracted by our focus on low-environmental impact technologies that can 
also sequester carbon.54 Finally, while we anticipate synergies with other initiatives as per our 
TOC, we have not assumed additional impact in these projections to be conservative and 
avoid double counting risks. Synergies and mechanisms to avoid attribution risks with other 
Initiatives will be addressed during inception. 
 

3. Work Packages and theories of change (TOC)  
 

3.1 Full Initiative TOC 
 

Solving South Asia’s complex agriculture and nutrition problems requires transforming food, 
land, and water systems amid ongoing socioeconomic and climatic change.55 An ambitious 
and grounded regional research Initiative is required to close crucial agrifood systems 
knowledge gaps, strengthen partnerships, and support nationally relevant strategies to 
propel evidence into action. Co-designed with input from over 520 stakeholders (Section 
2.6 and Annex 2.6), TAFSSA’s includes five interlinked WPs addressing key ingredients 
needed for agrifood systems change.  
 

The Initiative’s pathways to impact begins with Work Package 1, which facilitates agrifood 
systems change through inclusive, multistakeholder learning platforms and efforts to co-
develop crucial data systems to fill key knowledge gaps for evidence-based decision 
making. By connecting diverse stakeholders across the agriculture, nutrition, gender, and the 
climate and environmental sectors in an integrated knowledge community, this Work Package 
will generate, validate, refine, and use research evidence towards agrifood systems 
transformation. It also paves the way to co-learning, capacity development and scaling.  All 
other Work Packages connect with this Work Package that aids in co-defining data 
needs, co-generation of outputs, and supporting research and scaling partnerships. 
 

Work Package 2 emphasizes farm- and landscape-level interdisciplinary research to identify 
strategies to increase farmers’ profits and nutritional yields, conserve resources, and maintain 
or enhance ecological services, while also mitigating greenhouse gas (GHG) emissions from 
farms and agricultural landscapes. The pathway to impact for this work includes 
deployment of recommendations from research through public and private extension 
networks, and through policy design and reform support. Work Package 2 also partners 
with the private sector to develop business models supporting inclusive smallholder 
access to farm services (including but not limited to mechanized land preparation, planting, 
irrigation, intercultural operations, harvest and post-harvest) on an affordable fee-for-services 
basis. 

https://www.dropbox.com/s/bp0jadvpl4ev7j1/Annex%202.6%20TAFSSA%20Participatory%20Design%20Process.pdf?dl=0
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Work Package 3 focuses on post-harvest value chains and docks with Work Package 2 at 
the farmgate. Its first impact pathway leverages established partnerships with the 
private sector and cooperatively tests farm product aggregation models to increase 
incomes – with emphasis on women farmers – while reducing costs for food distributors and 
marketers. Its second impact pathway develops tools for local governments and the 
private sector to realign value chains and retail systems to reduce food waste and 
improve profitability to food sellers, while studying how food environments could boost 
consumer access to affordable and nutritious foods.  
 

With three impact pathways, Work Package 4 interacts with Work Package 3, connecting 
food environments with consumers. First, research will clarify dietary patterns and their drivers 
across the ten sites. Engaging nutrition and public health program implementers and 
policy makers will contribute focus attention on areas that need attention to SHDs. Second, 
using rapid scoping reviews, and short behavior change experiments focused on reducing 
unhealthy food consumption, we will accelerate integration of behavior change 
innovations in large-scale public health and social welfare programs. Third, research on 
affordability and gender related structural determinants will generate equity-focused 
methods and recommendations for policies and programs to benefit poor consumers, 
including women and marginalized groups.  
 

Finally, Work Package 5 interacts with Work Packages 2 and 3 by addressing climate 
adaptation and the mitigation of environmental externalities in farming systems and food value 
chains. Interdisciplinary research will support partners to co-develop knowledge steering 
policies/programs and/or market interventions towards environmentally responsible 
agrifood systems that conserve energy and groundwater. Social experiments will 
generate policy proof of concept and cost assessments policies reducing air pollution. 
Evidence will also support existing public-private partnerships and policies enabling 
farmers to implement improved farming practices and/or diversify production, thereby 
averting GHGs. The development of scaling strategies for improved agricultural climate 
services, including insurance products and dynamic management advisories, will aid 
insurance companies, governments, tech startups, and extension services to aid 
farmers in reducing adoption risks. 
 

Crucially, TAFSSA will coordinate with and amplify the impact of other CGIAR Initiatives 
working in South Asia by (i) identifying, consolidating, and articulating partners’ demand to 
improve the regional relevance of other Initiative’s research, (ii) assisting other Initiatives as 
an innovation partner, and by (iii) providing a forum, via Work Package 1, for Initiatives to 
engage a range of partners.
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3.1.1 Full Initiative TOC diagram  
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3.2. Work Packages and Work Package theories of change 

3.2.1 Work Package 1: Facilitating agrifood systems transformation through inclusive 
learning platforms, public data systems, and partnerships 

Work Package 1  Facilitating agrifood systems transformation through inclusive learning platforms, 
public data systems, and partnerships  

Work Package main 
focus and 
prioritization 

Although platforms for knowledge exchange among development partners exist in 
South Asia, they tend to operate in silos and with insufficient use of evidence to guide 
actions and change. Major data gaps exist across the production-to-consumption 
continuum, undermining the evidence base for systematic change. Gender-
disaggregated datasets are uncommon and data gaps are prominent for marginalized 
groups. In response, TAFSSA will (i) build on existing learning platforms built in prior 
CGIAR projects and develop new ones to support more equitable, evidence-based 
dialogue and (ii) improve the evidence base informing decisions and actions by firms, 
farmers, and policymakers. Research will (iii) increase the availability and accessibility 
of quality data and (iv) demonstrate the value of creating integrated agrifood systems 
datasets. (v) These datasets also contribute to subsequent research in Work 
Packages 2, 3, 4 and 5. 

Geographic scope  34-Southern Asia / BD-Bangladesh, IN-India, NP-Nepal, and PK-Pakistan 

 
Research questions 
 
Research question 1: How can multiscale learning platforms effectively support, engage, and 
connect existing but siloed knowledge networks to accelerate the diffusion of data and 
evidence informing agrifood systems? 
 
Research question 2: How can an integrated data effort – cutting across farms, markets, 
prices, consumers, and environmental issues – improve agrifood system decisions and 
actions across diverse sectors? 
 
Methods 
 
Methods for research question 1: Using confidential key-informant interviews, a scoping 
review, and network analyses, we will analyze and map South Asia’s knowledge network 
landscape to identify existing credible and influential knowledge networks and mechanisms 
for knowledge mobilization in agrifood systems. Building on opportunities and identified gaps, 
we will connect existing networks and processes across disciplinary and functional silos (e.g., 
research, policy-making, or agribusiness, etc.) crucial for improving evidence to support 
agrifood systems policies.56 Emphasis will be on structured stakeholder dialogue and formal 
and informal linkages to governments, development partners, agribusinesses, and donors. 
Platforms will focus on addressing key issues of regional relevance, and to identify 
mechanisms to sustain learning platforms beyond the Initiative timeline. Annual stakeholder 
surveys and other MELIA activities will be deployed to assess learning platform performance, 
quantify the diffusion and use of information to inform decision making, and to strengthen 
adaptive management.
 
Methods for research question 2: To close well-recognized data challenges in agrifood 
systems,57 we will (i) develop a data and indicator framework outlining critical local data needs 
across the production-to-consumption continuum. We will (ii) assess gaps in the availability, 
quality, and usability of public data. (iii) assemble suitable datasets from multiple sources with 
learning platform collaborators, harmonize (where possible), combine, and repurpose, to 
develop, host and analyze exemplar integrated agrifood systems databases. (iv) To fill data 
gaps, we will design and field-test efficient data capture and analysis methods (e.g., lean 
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surveys, crowd-sourcing, remote sensing, capturing business transactions data, app- and 
photo-based food journaling, etc.). Data capture and equity analyses will highlight insights on 
women, marginal ethnicities and castes, landless farmers, small businesses, and remote and 
tribal communities. (v) We will also design and test how focused data use cases on the entire 
agrifood system in our focus geographies can help stakeholders identify actions around key 
aspects of the food system, including for the marginalized. (vi) We will mobilize TAFSSA’s 
learning platforms to share and generate greater demand for integrated, inclusive, and 
innovative agrifood systems data.  
 
Outputs 
 
1.1. Multistakeholder learning platforms and sustainability plans at the regional, national, and 

subnational levels to maintain the co-production of knowledge and co-mobilize 
evidence-based actions. 
 

1.2. Scientific papers documenting the process of learning platform formation and dataset 
curation. 

 

1.3. A flagship conference and system to sustain the biennial generation of a report titled 
State of food systems in South Asia: Exemplar integrated and equity-focused datasets 
supporting evidence-based decisions and actions from the plate to the farm. 

 

1.4. Open-access integrated agrifood systems databases and food systems profiles from key 
geographies. 

 

1.5. Methodological innovations to capture and analyze missing elements in agrifood 
systems data. 

 
Theory of change:  
 
Causal process: Agrifood systems transformation requires a reliable, accessible, and 
integrated evidence base generating actionable insights to guide demand, innovation, and 
scaling partners to coordinate and catalyze change.58 Prior experience (Annex 2.3) suggests 
that learning platforms assist in building a common understanding of key evidence needs and 
gaps, while also mobilizing resources (including human resources, funds, policy and business 
support) to plug data and evidence gaps. Learning platforms are also a strong way to support 
young and women researchers by providing opportunities for increased leadership and to 
highlight their work. By integrating data co-generation with knowledge co-mobilization in the 
context of multistakeholder platforms, TAFSSA will improve the systematic understanding of 
challenges and opportunities and support better informed decisions and actions toward 
socially inclusive agrifood systems transformation. 
 
Interdependencies with other Work Packages, partnerships, and Initiatives: Outputs 1.1 
and 1.2 contribute to Intermediate Outcomes including: (i) co-identification by stakeholders 
(Annex 3.2.2) of evidence gaps and allocation of resources addressing them. Capacity 
development efforts will boost data acquisition, curation, and analytical capacities among 
national innovation partners. (ii) Building on Output 5, researchers will develop and deploy 
state of the art mixed methods data collection (Output 1.3). (iii) Data will be curated in an 
open-access system (aligned with Output 1.4). (iv) To affect policy, researchers will develop 
data use cases based on Outputs 1.1–1.5 on (a) improved food-based social welfare programs 
(WP4), (b) the testing of farm produce aggregation models to support smallholders growing 
nutrient dense foods (WP3), and (c) demand-responsive farmer extension services (WP2, 
WP5). (v) Supported by Outputs 1.1-1.6 previously siloed actors and/or knowledge networks 
will engage and contribute to joint learning platforms on agrifood systems, while (vi) 
governments, donors, the private sector, and aligned organizations implement evidence-
based changes.  
 

https://www.dropbox.com/s/85dlqzrh4mt9sox/TAFSSA%20Annex%202.3%20Prior%20CGIAR%20projects.pdf?dl=0
https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0


CGIAR Initiative Proposal: Transforming Agrifood Systems in South Asia (TAFSSA) 15 

Initially, TAFSSA will support learning platforms through informal and formal engagements 
demonstrating platform value. In combination with regular business, donor, and subnational 
government dialogue within TAFSSA’s learning locations, co-creation and analysis of data will 
lead to mobilization of more resources for (i) collecting and curating integrated food systems 
data and (ii) encouraging governments and businesses to make more non-sensitive data 
publicly available. Combined with capacity development efforts, this will (iii) convince 
researchers, policymakers, businesses, and extension officials to design their activities in 
ways that respond to evidence (partner details: Annex 3.2.2). Through learning platforms that 
provide significant opportunities to amplify the work of other Initiatives that may otherwise lack 
deep and on-the-ground partnerships, WP1 is expected to engage most Initiatives working in 
South Asia. 
 
Assumptions and risks: Based on experience in previous projects with close governmental 
partnership in data co-generation and use,59 we assume (i) that researchers, governments 
and businesses will allow access and use of non-sensitive, deidentified but gender-
disaggregated data and that they engage in data co-generation (ii) COVID-19 may create 
risks to primary data gathering efforts, and/or challenges to operations. If encountered, these 
will be surmounted using remote data gathering or crowdsourcing approaches. (iii) based on 
evidence from prior successful bilateral projects (Annex 2.3), we are confident that TAFSSA 
can successfully mobilize cooperation among siloed partners and Initiatives. (iv) governments 
can be sensitive to datasets showing slow progress in development indicators. However, our 
prior experience suggests that relationship management and dialogue can overcome this 
challenge. Finally (v) we assume that data-co-generation will enhance use of data and 
evidence for improved decision making. Risks to Initiative success are in Section 7.3. 
 
Links to Innovation Packages and scaling readiness plans: WP1 will generate one 
Innovation Package (multistakeholder, multilevel learning platforms generating evidence-
based actions to improve agrifood systems) with five component innovations. A light-track, 
second wave scaling readiness assessment will be applied to relevant components of this 
Innovation Package, particularly innovations ii, iii, and iv, described in Annex 4.1, starting Q4 
2022, budgeted at US$20,000. Details on linkages to projection of benefits and MELIA as they 
pertain to innovation packages are found in sections 2.7 and 6, respectively. 
 

https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
https://www.dropbox.com/s/4cy9nhwow0hqm74/TAFSSA%20Annex%204.1.%20Innovation%20Packages.pdf?dl=0
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TOC for Work Package 1 
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3.2.2 Work Package 2: Transforming agroecosystems and rural economies to boost 
income, and support diversified food production within environmental boundaries 

 

 
Research questions 
 

Research question 1: At the farm level, can crop diversification, biofortification, and animal 
components be managed to increase production of nutritious foods and improve women’s and 
men’s livelihoods while conserving resources and mitigating GHG emissions?  
  
Research question 2: How can foodsheds, watersheds, and airsheds be managed at the 
landscape level to increase nutritional yields and agrobiodiversity while maintaining or 
augmenting ecological services? 
 
Research question 3: Within the emerging culture of agricultural entrepreneurship in South 
Asia, how can public-private partnerships and rural service provision markets be made socially 
inclusive to support innovations that generate income and lower production costs for farmers 
diversifying their enterprises? 
  
Methods 
  
Methods for research question 1: (i) Through a network of researcher-led “mother” and 
farmer-led, on-farm “baby” experiments managed as innovation systems ‘hubs’ in TAFSSA 
learning locations (2.4 Priority Setting),60 we will go beyond typical agriculture-nutrition 
programs in South Asia that focus on homestead food production61 to explore field- and 
landscape-scale crop and animal farm diversification options supporting multiple benefits, 
including nutritional yield, across environmental and socioeconomic gradients of rice-based 
farming systems. Species composition, varieties, and rotations will be chosen with 
participatory input from farmers, including women, and include biofortified cultivar options. 
Mother trials will complement baby trials in learning sites of the IGP, with additional on-farm 
trials exploring diversification options and novel, cost-reducing methods for vegetable and 
tuber establishment in other learning sites.62  (ii) Experiments will be supplemented by 
datasets from prior projects63, with multicriteria analysis employed to assess gendered 
economic performance, environmental sustainability, and nutritional yield. Simulation 
modeling will be used to identify pathways toward multi-objective optimization farm 
management, including improved livestock feeding options to reduce GHGs.64 Finally, (iii) 
choice experiments will used to elicit farmers’ ex-ante gendered preferences and ability to 
invest in agronomic biofortification, biofortified varieties, and new crop and animal species.65 
Funding contingent, these may be complemented by (iv) randomized control trials (RCTs) 

Work Package 2  Transforming agroecosystems and rural economies to boost income, 
generate jobs, and support diversified food production within 
environmental boundaries 

Work Package main 
focus and 
prioritization  

This Work Package generates linkages between farmers, landscapes, and markets 
to diversify agricultural production, increase farmers’ incomes, and foster rural 
entrepreneurship from intensified and mixed farm enterprises within environmental 
boundaries. Focused on hot-spots of poverty, malnutrition, and ecological 
degradation in TAFSSA’s learning locations, activities in the rice-based systems of 
the IGP; the mixed farming and rice-fallow systems of eastern India and southern 
Bangladesh, respectively; and the rainfed Himalayan mid-hills will result in targeted 
and socially-inclusive options to optimize farming enterprise performance. Research 
will yield insights supporting sustainable and nutrition sensitive landscapes, while 
also developing business models and pathways for policies supporting income 
generation. 

Geographic scope 34-Southern Asia / BD-Bangladesh, IN-India, and NP-Nepal. 
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assessing extension methods encouraging synergies between production diversification, 
women’s empowerment, nutrition education messaging, and household nutritional outcomes. 
 
Methods for research question 2: This work will deliver a framework using adapted methods 
and tools to support nutrition sensitive landscapes.66 Anticipated approaches include (i) 
community- and household-level surveys characterizing farming systems’ nutritional functional 
diversity and participatory assessments of ecosystem services,67 complemented by innovative 
(ii) satellite-derived estimates of nutritional yield at the landscape level.68 Finally, (iii) learning 
platforms (WP1) will inform women’s and Small Farmer Large Field (SFLF)69 groups’ (iv) 
participation in landscape planning and model-based scenario analysis to co-design socially 
inclusive and nutrition-sensitive landscape management strategies with the added goal of 
sustainably maintaining groundwater resources.70  
  
Methods for research question 3: Public-private action research partnerships with farm 
machinery companies will identify scalable strategies to overcome labor bottlenecks in 
diversified farms and landscapes, particularly for women and marginal farmers.71 (i) Machinery 
performance and service provision potential will be evaluated through mother and baby trials 
for crop establishment, irrigation, harvesting, and postharvest operations. We will also co-
develop business approaches for (ii) reducing market entrance barriers for companies, 
machinery dealers, and farm services providers through research studying socially inclusive 
farm services markets.72 Jointly implemented adoption and scaling of potential assessments 
will catalyze public-private coordination and increase technology availability for poor farmers, 
including women.73 
 
Outputs 
 
2.1 Evidence informing the development of extension recommendations and materials tailored 

and appropriate for men, women, and farmers from marginal groups to build profitable, 
equitable farming enterprises that support nutrition. 
 

2.2 A decision support framework tailored to South Asia’s farming systems supporting 
governments and communities in managing nutrition-sensitive landscapes. 

 

2.3 Landscape- and watershed-level assessments of groundwater use sustainability. 
 

2.4 At least four public-private partnerships supporting farm services provision business 
models that overcome innovation bottlenecks to socially inclusive income generation. 

 

2.5 Open-access peer-reviewed papers, reports, and datasets. 
 
Theory of change 
 

Causal process: WP2 has two impact pathways that coordinate with and benefit from work 
conducted by a range of other initiatives. The first focuses on farm diversification and nutrition-
sensitive landscapes. The second addresses public-private partnerships to support rural 
service provision economies. Both interact to generate three outcomes: (i) farmers are 
exposed to innovations and improved farm management recommendations, (ii) farming 
services (including machinery) are made accessible, affordable, and socially inclusive in ways 
that lower farmers’ production costs and generate income for entrepreneurs, and (iii) 
smallholders adopt diversified production systems. 
 
Interdependencies with other Work Packages, partnerships, and Initiatives: In the first 
pathway, action research with national and international research and extension institutes will 
facilitate endorsement and use of Outputs 2.1 and 2.3 in development programs implemented 
by subnational governments, extension agencies, and large livelihood-, environment-, and 
nutrition-oriented NGOs (Annex 3.2.2). Multistakeholder learning platforms developed in WP1 
will be mobilized to co-identify knowledge gaps, raise awareness, and generate demand for 
knowledge and products from Outputs 2.1-2.4. Farming communities and women’s self-help 

https://ageconsearch.umn.edu/record/290734/files/Abstracts_19_05_15_03_08_32_48__27_79_137_16_0.pdf
https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
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groups engaged in research will benefit Output 2.1 through training by development and 
extension partners on farm practices that support income generation, nutritional yield, and 
ecosystem services. The private sector will benefit from Outputs 2.3, influencing landscape-
scale diversification through farm product aggregation, after-sales processes, and value chain 
interventions to increase consumer demand for sustainable and nutritious farm products in 
WP3 and WP4. WP2 Outputs 2.1-2.4 interact and yield intermediate outcomes to increase 
exposure of farmers to extension information and decision tools supporting increased adoption 
of diversified production systems 

  
In the second pathway, inclusive farm service provision markets, innovative partnerships with 
the private sector (Annex 3.2.2), will aid in generating business models that will increase the 
availability of technologies and services necessary for farm diversification (Output 2.5). 
Extension services will be better informed (Output 2.1) and act to aggregate farmers’ demand 
for machinery services to support land preparation, crop establishment and intercultural 
operations, harvest, and postharvest activities. Business models will assure training as well 
as after-sales and repair services. This will (i) help farmers to overcome gendered capital, 
labor, knowledge, and logistical constraints to diversified production while also (ii) reducing 
production costs and generating income for rural entrepreneurs. These pathways interact with 
each other resulting in farmers implementing improved farming practices and/or diversifying 
production systems on at least 1.29 million hectares averting GHG emissions by 1.92 million 
tons CO2 equivalent by 2024 (the remainder of TAFSSA’s CO2 equivalent averted is from WP 
5). This is enabled by 1.16 million farmers (0.41 million women) benefiting from innovations in 
entrepreneurial service provision markets facilitate production diversification (additional 
mitigation benefits are accrued in WP 5). Key collaborative initiatives include EiA, 
Agroecology, SI-MFS, Plant Health, SAPLING, Resilient Aquatic Systems, and NEXUS Gains, 
among others.  
 
Assumptions: Based on prior experience,74 we assume that (i) national research partners 
and farmers will be willing to provide land experiments. TAFSSA scientists’ social capital and 
relationships with NARES mitigates the risk of land shortages. (ii) WP2 may generate complex 
farm management configurations that are difficult for resource-poor farmers to implement. This 
risk is overcome through participatory action research and learning feedback loops to fine-
tune and simplify options, and through co-development of equitable landscape decision 
support frameworks.75 We also assume that (iii) subnational governments and regional 
extension services will be sufficiently resourced to reach farmers to increase awareness and 
demand for diversification options at scale. To mitigate this risk, TAFSSA will work closely with 
private sector partners and large livelihood-, environment-, and nutrition-oriented NGOs to fill 
information-reach gaps and address marginalized farmers. Finally, based on previous project 
experience,76 we reasonably assume that (iv) the private sector will support the commercial 
availability of affordable farm technologies.  Nonetheless, risk of failure is mitigated through 
the cooperative development of business plans and actions to overcome constraints identified 
in scaling analyses. Risks to Initiative success are detailed in Section 7.3. 
 
Links to Innovation Packages and scaling readiness plans: WP2 will generate one 
Innovation Package (a support framework for landscape diversification and associated rural 
service business models) with five component innovations. Scaling readiness assessment is 
will be rigorously applied across research questions and specifically to innovations ii and iii in 
Annex 4.1. A light track (second wave) assessment in Q2 2022 will be followed by a standard 
track assessment (second wave) starting Q2 2023. Projection of benefits and MELIA as they 
pertain to Innovation Packages are in sections 2.7 and 6, respectively. 

https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
https://www.dropbox.com/s/4cy9nhwow0hqm74/TAFSSA%20Annex%204.1.%20Innovation%20Packages.pdf?dl=0
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3.2.3 Work Package 3: Improving access to and affordability of sustainably produced 
healthy foods through evidence and actions across the post-harvest value chain 

Work Package 3  Improving access to and affordability of sustainably produced healthy 
foods through evidence and actions across the food system 

Work Package main 
focus and 
prioritization  

South Asia’s agricultural systems are dominated by millions of smallholders. Most 
are unable to participate in markets due to diseconomies of scale, weak market 
linkages, unsustainable supply chains, and high price fluctuations, which lead to low 
farm diversification and compromised farmer incomes. WP3 docks with WP2 at the 
farmgate, and works to creates favorable environments for diversification by linking 
smallholders — with an emphasis on women and marginalized groups — to supply 
chains through aggregation models. Supply chain research generates insights to 
improve access to inputs and marketability of sustainably produced and nutritious 
food. At the consumer level, WP3 focuses on improving access to healthy food for 
the poor through changes in food retail environments. 

Geographic scope 34-Southern Asia / BD-Bangladesh, IN-India, and NP-Nepal. 

 
Research questions 
 
Research question 1 focuses on the challenges smallholders face with obtaining profits at 
the farmgate. It asks how to strategically link and improve the participation of hundreds of 
millions of small and marginal farmers, including women and youth in the agrifood value chain, 
while supporting the sustainable production of nutritious crop and animal-based foods?  
 
Research question 2 focuses on improving efficiency and fiction of midstream value chain 
actors. It asks how key food supply chains in South Asia be supported to supply sustainably 
produced, healthy foods? 
 
Research question 3 focuses on food environments and consumers’ food purchasing habits. 
Acknowledging that most of the food consumed in South Asia is bought in markets, and that 
research on food environments in the region is near absent, we ask what factors in the food 
environment influence access to and purchase of nutritious food for poor consumers — with 
emphasis on women — and how these environments can be improved? 
 
Methods 
 
Methods for research question 1: A scoping review will study aggregation models77 for 
crops and animal products grown in South Asia and identify key drivers of success and failure. 
Participatory action research will be subsequently deployed to select learning locations (2.4 
Priority Setting) involving horizontal aggregation of smallholders into selected value chains, 
with emphasis on women farmers78, thereby bridging WP2 and WP4. Diversification strategies 
developed in WP2 will be combined with market and nutrition data to design a scaled 
experiment that tests alternative, multipronged development and market pathways toward 
farm diversification (including maintenance of appropriate landraces) and intensification in 
rice-fallows cropping sequences.79 Gendered changes in farmers’ bargaining power will be 
measured using mixed methods, including surveys, farmer diaries, and qualitative interviews. 
Agronomic and economic data from tissue culture pilots in WP2 will be combined with 
participatory farm budgeting conducted with SFLF and women’s self-help groups to develop 
business models that attract investment into seed supply chains.80   
 
Methods for research question 2: To address sustainability of the midstream food product 
value chain, we will use an innovative “lean thinking” approach81 and “Value Stream Mapping” 
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(VSM) to systematically map values (social, economic, and environmental) in primary food 
group supply chains.82 VSM will focus on a plate-to-farm approach to study the economic and 
social challenges and recycling opportunities associated with food waste.83 Data will be 
collected during site visits (e.g., to food processing units) and through semi-structured 
interviews and focus groups with food processors, retailers, and other stakeholders (including 
municipal governments and recycling companies). The resulting maps of food production and 
waste generation will enable visualization and informed discussion toward interventions to 
close gaps. 
 
Methods for research question 3: Passive data collection tools (photography,84 
videography, and eye tracking85) will be used to characterize food retail environments along 
with geospatial mapping of consumer access to different types of food environments, with 
emphasis on rural areas that have been neglected in the research literature86. Linking to WP4, 
we will deploy a cluster RCT on food placement and labeling in local shops to analyze 
differences in men and women consumers’ purchasing behavior and demand for sustainably 
produced and nutritious food. Market and retail surveys will map the food products, prices, 
and price fluctuations of healthy and unhealthy products, as well as consumer choices, 
constraints, and purchasing behavior for healthy and nutritious products disaggregated by 
gender and age. In-depth qualitative interviews will examine the behavior of urban and rural 
retailers and elicit their responses to delivering sustainable healthy food products.  
 
Outputs 
 
3.1 Evidence synthesis of viable output aggregation models to encourage diversification and 

sustainable production of nutritious foods by men, women, and marginal groups. 
 

3.2 Business models for increased participation of marginal groups in local seed production 
for noncereal crops. 

 

3.3 VSMs depicting sustainability indicators for agrifood supply chains. 
 

3.4 Tools for rural food retail design to increase consumer demand for sustainably produced 
and nutritious foods. 

 

3.5 Geospatial maps of consumer (specifically poor people) access to food environments 
delivering healthy and nutritious food in urban and rural markets. 

 

3.6 Open-access peer-reviewed papers, reports, policy-briefs, and datasets. 
 
Theory of change  
 
Causal process: In addition to other initiatives, WP3 responds to demand from governments, 
NGOs, and farmers’ groups (these partners are described online Annex 3.2.2) to generate 
three intermediate outcomes: (i) Farm product aggregation models that leverage SFLF and 
women’s self-help groups and establish market linkages that reduce costs and improve 
farmers’ income from diversified production; (ii) supply chains that are reorganized to reduce 
food waste and financial losses; and (iii) research evidence that catalyzes a reshaping of rural 
food environments to support access to affordable SHDs. These outcomes will increase at 
least 190,000 farmers’ (95,000 of whom will be women) participation in profitable value chains 
by 2024, while food retail systems will also be reorganized to increase the availability and 
affordability of nutritious foods. As a result, the rural poor, and especially women, will 
experience improved food access and make healthier food choices.  
 

Interdependencies with other work packages, partnerships, and Initiatives: By 
positioning the private sector as an innovation and scaling partner, the socially inclusive co-
generation of business models and capacity development activities that contribute to Outputs 
3.1 and 3.2 will encourage farmers to respond to new market demand for sustainably produced 
and nutritious foods. In particular, Output 3.1 interacts with Work Package 2 and will aid in 

https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
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farm diversification and intensification by validating and demonstrating methods to increase 
farmers’ bargaining power at the farmgate and on price-support policies. An assured supply 
of bulk quality produce is anticipated to attract the private sector and reduce transaction costs. 
 

Findings from lean thinking and VSM (Output 3.3) will provide insights for private partners to 
reduce transaction costs and reorganize supply chains. Food environment maps and evidence 
on food retail environments and their influence on consumer behavior (Outputs 3.4 and 3.5) 
will be used by the public and private sectors to increase access to affordable and nutritious 
food for poor consumers. Multistakeholder learning platforms (WP1) will be mobilized to 
support dialogue aimed at reducing retail practices that favor unhealthy foods. Output 3.6 
(innovative tools on retail environment characterization) will be used to help private businesses 
target women and increase profits by encouraging increased consumer purchasing of healthy 
foods. Key collaborating initiatives will include Digital Agriculture, Resilient Cities and Re-
MVC, among others. 
 
Assumptions: We assume that (i) the public and private sector will be receptive to evidence 
on business models that increase farmers’ incomes, raise profits for the food industry, and 
reduce transaction costs.87 Similarly, (ii) WP3 is contingent on outputs from WP2 and on 
reasonably high levels of uptake of appropriate production practices for nutritious farm 
products. We also assume that (iii) the private sector will recognize the value of reducing 
transaction costs88 and (iv) data and research on food retail environments can be galvanized 
into actions supporting access to and affordability of more nutritious foods.89 (v) Free-rider 
problems and social conflict in aggregation models constitute risks,90 as do (vi) market failures 
and price fluctuations for nutritious products resulting from demand-supply mismatches.91 
Similarly, (viii) low awareness of the importance of healthy diets among the poor92 represents 
an additional challenge. From the beginning, TAFSSA will involve state/provincial 
governments, the private sector, and other stakeholders to take ownership in mitigating these 
risks. Risks to Initiative success are detailed in Section 7.3. 
 
Links to Innovation Packages and scaling readiness plans: WP3 will generate two 
Innovation Packages — (a) Options to reorganize value chains and food environments to 
improve sustainable production and (b) Better food environments to improve sustainable 
consumption — with five and two component innovations, respectively A scaling readiness 
assessment will be applied to Innovation i (see Annex 4.1) of this Innovation Package. A light 
track (second wave) assessment will begin in Q2 2022, followed by a standard track 
assessment (second wave) starting Q2 2023. Details on linkages to projection of benefits and 
MELIA as they pertain to Innovation Packages are found in sections 2.7 and 6, respectively. 
Details on linkages to projection of benefits and MELIA as they pertain to innovation packages 
are found in sections 2.7 and 6, respectively. 
 
 
 

https://www.dropbox.com/s/4cy9nhwow0hqm74/TAFSSA%20Annex%204.1.%20Innovation%20Packages.pdf?dl=0
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3.2.4 Work Package 4: Tackling the behavioral and structural determinants of 
sustainable healthy diets 

Work Package 4  Behavioral and structural determinants of sustainable healthy diets 

Work Package main 
focus and 
prioritization  

While South Asia’s food environments are diverse, diets are poor and limited in 
diversity. They increasingly include unhealthy foods. Insights are needed into how 
factors across agrifood systems and within households and communities shape diets 
to support actions toward equitable SHDs. To address this challenge, WP4 docks 
with WP3 to study dietary practices of food consumers and identify determinants of 
food choices. WP4 synthesizes evidence shaping dietary behaviors, and tests 
innovations to support consumption of SHDs. Given the burden of poverty and 
inequity in the region, we also focus on challenges related to affordability, as well as 
other gendered and structural constraints across the acquisition-preparation-
consumption spectrum. 

Geographic scope 34-Southern Asia / BD-Bangladesh, IN-India, NP-Nepal, and PK-Pakistan 

 
Research questions 
 
At the tail-end of the food value chain, and with a strong integrated focus on gender and equity, 
including dynamics and norms at the household and community level, Work Package 4 links 
to WP and focuses on three major research questions across learning locations to enable a 
strengthened understanding of “plate-to-farm” dynamics. Three areas of research will come 
together to inform programs, policy and markets and ultimately stimulate agrifood systems 
change. 

Research question 1: What are the primary determinants of current dietary patterns, 
especially the consumption of diverse diets and unhealthy foods?  

Research question 2: How can behavior change programs in South Asia help shape dietary 
behaviors that subsequently affect human and planetary wellbeing? 

Research question 3: How can programs and policies across sectors tackle major structural 
and gendered drivers of dietary choices? 

Exploring these closely related questions for specific food groups allows an enhanced 
understanding of the consumption to production (plate-to-farm) value chains, including the role 
of markets and the private sector in shaping both consumer and producer behaviors. Historical 
and political economy analysis across the food systems and over time will be a cross-cutting 
feature, shedding light on food production, availability and affordability, and thus, influences 
on consumption. 
 
Methods 
 
Critical to these questions is access to adequate data on dietary patterns, including data 
disaggregated by gender, economic status, and geographic areas. In coordination with Work 
Package 1, Work Package 4 will build and analyze data to consolidate insights for 
governments and enable food system actors to generate more frequent, high quality public 
domain data on diets and dietary determinants. 
 
Methods for research question 1: Research will characterize current dietary patterns in the 
region by assembling existing data, gathering new data (with WP1) and conducting analyses 
on dietary patterns. Using methods from anthropology and other behavioral sciences, we will 
conduct primary research studies on dietary patterns and their determinants, including 
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practices related to unhealthy foods. We will conduct lean plate-to-farm mapping exercises 
with food systems experts to identify household-level (cultural, financial, and structural) as well 
as food system-level (prices, market availability, storage, and production) and policy-level 
determinants. Analyses will also deliver insights on the patterns and drivers of consumption of 
unhealthy foods, including ultra-processed foods. All analyses will include a strong equity lens. 
 
Methods for research question 2: Research will synthesize regional evidence on behavior 
change interventions to distill (i) insights on contextual factors shaping program impacts and 
(ii) identify innovations and implementation experiences focused on reducing consumption of 
unhealthy foods. With innovation and scaling partners, TAFSSA will design and pilot behavior 
change communications (BCC) innovations focused on consumption of unhealthy foods that 
use short time-frame randomized trials or behavioral experiments in different contexts, 
especially crucial as South Asia undergoes rural to urban and demographic transition. 
 
Methods for research question 3: Analyses of available data on food prices will assess 
affordability constraints around nutritious diets in the region and generate price indices for the 
region. Modeling and policy analyses will inform how affordability constraints can be tackled 
through social protection and other income-enhancing programs. Given strong interest in 
fortification and biofortification to improve the nutrient content of foods in regional social 
protection programs, we will conduct implementation research, including modeling studies, on 
these strategies in safety net programs. We will conduct scoping reviews, analyze available 
large bodies of data on integrated agriculture-gender-nutrition programs, and conduct expert 
consultations to consolidate insights on gender- and social equity-related structural 
determinants across the acquisition-preparation-consumption spectrum.  
 
 Outputs 
 
4.1 Primary research papers and maps on plate-to-farm studies of major food groups, 

including unhealthy foods. 
 

4.2 Methods tool kits to support rapid analyses of dietary patterns and drivers. 
 

4.3 Evidence summaries on addressing consumption of unhealthy foods in behavior change 
programs. 

 

4.4 Practice insights and RCT-based recommendations on behavior change on unhealthy 
diets. 

 

4.5 Compilation of tools, insights, and recommendations on addressing affordability of 
healthy diets. 

 

4.6 Gender- and equity-focused methods, research papers, and insights on improving diets. 
 

Theory of change 
 
Causal process: Research question 1 will generate two outcomes: (i) Increased 
effectiveness of nutrition programs through the co-development of insights on multiple 
determinants of dietary practices with national agriculture-nutrition networks. TAFSSA’s plate-
to-farm approach (articulated through Output 4.1) will build awareness for production- and 
market-focused stakeholders in identifying drivers of poor consumption. Methods for analyzing 
local diets (Output 4.2) will shape the multifaceted understanding of issues affecting 
consumption among the nutrition program community. Identifying determinants of unhealthy 
food choices will further help to facilitate (ii) the improved ability of advocates and nutrition 
policy actors to shape policies and identify actions to increase food industry accountability. 
 
Research question 2 is focused on BCC. Outputs 4.3 and 4.4 will generate evidence and 
decision support for policy partners and nutrition program implementers (Annex 3.2.2). 
Structured use of this evidence will (iii) improve stakeholders’ ability to tackle diverse 

https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
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determinants of healthy and unhealthy foods more effectively, which will help to raise 
awareness around SHDs, while (iv) governments and program implementers will integrate 
robust content from BCC innovations to reduce unhealthy food consumption. 
 
Research question 3 holds implications for all food system actors and addresses challenges 
related to affordability. Outputs 4.5 and 4.6 will (v) improve analytical tools in social protection 
programs to address nutritious diets and (vi) result in more gender- and equity-focused 
nutrition approaches to agricultural production, markets, and consumer policies, including new 
insights on time use in food related activities. Working with policy makers and the nutrition 
advocacy community, which exerts political influence and can make public programs more 
nutrition sensitive, TAFSSA will reach about 0.48 million women in TAFSSA’s focus 
geographies in 2024 while charting pathways to impact of 49.90 million women by 2030. 
 
Interdependencies with other work packages partnerships, and Initiatives: WP4’s 
partners are detailed in Annex 3.2.2 and include program implementers, international public 
and development organizations, universities, non-academic research institutes, and 
government. A key goal of this WP is engagement with thematic Initiatives focused on diets. 
These include SHIFT, Resilient Cities, Fruit/Veg, and Resilient Aquatic Systems, among 
others. 
 
Assumptions: We assume that (i) data on diets and determinants of diets can be assembled 
across learning locations. In alignment with WP2 and WP3, we also assume (ii) that field 
research to understand dietary determinants and innovations around BCC will not be 
constrained. Another assumption is that (iii) program implementers will be willing to undertake 
small pilots on unhealthy food consumption without additional funding, or that TAFSSA will 
secure additional resources for pilots. Tackling affordability challenges requires engagement 
with governments and donors and the creation of fiscal space. We therefore assume that (iv) 
we will be able to engage key actors effectively to access or refocus these resources. While 
COVID-19 continues to hamper field-based data collection, WP1 innovations will assist in 
collecting data remotely if required. (v) Private sector engagement and vested interests related 
to the production and marketing of unhealthy foods constitute another risk. (vi) TAFSSA will 
approach this risk with care but also with courage. National fiscal constraints may limit the 
ability to deliver multisectoral programs tackling structural drivers of poor diets. However, we 
anticipate that fiscal constraints will not hamper design efforts. Risks to Initiative success are 
detailed in Section 7.3. 
 
Links to Innovation Packages and scaling readiness plans: WP4 will generate two 
Innovation Packages — (a) plate-to-farm food system maps and related nutrition BCC 
innovations and (b) Evidence base for food policy addressing accessibility and affordability — 
with five and two component innovations, respectively. A light track scaling readiness 
assessment will be applied to innovation a-i of Innovation Package ‘a’ starting in as described 
online in Annex 4.1 in Q2 2022. A light track, second wave assessment starting Q2 2022 will 
be applied to Innovation Package ‘b’ followed by standard track, second wave, assessment in 
Q2 2023. Details on linkages to projection of benefits and MELIA as they pertain to Innovation 
Packages are found in sections 2.7 and 6, respectively. 
 
 

https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
https://www.dropbox.com/s/4cy9nhwow0hqm74/TAFSSA%20Annex%204.1.%20Innovation%20Packages.pdf?dl=0
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3.2.5 Work Package 5: Building resilience and mitigating environmental impact 

Work Package 5  Building resilience and mitigating environmental impact 

Work Package main 
focus and 
prioritization  

Work Package 5 addresses climate risks and environmental externalities associated 
with Work Packages 2 and 3. It examines how South Asia can produce healthy diets 
within an environmentally safe and socially equitable operating space, and in 
consideration of ongoing climate change and farmers’ resilience to shocks. This Work 
Package provides actionable insights and assessments on (a) the ecological 
consequences of South Asia’s agrifood systems, (b) transition pathways to avoid 
groundwater over- and under-use across water- scarce and -abundant regions, (c) 
policy options to limit agricultural residue burning contributions to air pollution and 
mitigate GHG emissions, and (d) approaches to overcome scaling bottlenecks for 
climate service-based dynamic crop and animal management advisories, and 
drought and flood insurance products. 

Geographic scope 34-Southern Asia / BD-Bangladesh, IN-India, NP-Nepal, and PK-Pakistan 

 
Research questions  
 
Research question 1: Can South Asia’s agrifood systems produce the food groups required 
to provide healthy and culturally appropriate diets for men, women, youth, and children without 
transgressing ecological boundaries?  
  
Research question 2: How can energy and food policies be deployed to curtail groundwater 
overuse in the water-scarce western IGP and catalyze equitable, sustainable use in the water-
abundant eastern IGP? 
  
Research question 3: How can crop residue burning (CRB) be limited to mitigate air pollution, 
limit GHG emissions, and build soil health without exacerbating groundwater overdraft?  
 
Research question 4: How can climate service-based dynamic crop advisories and 
insurance be effectively designed and scaled-out to strengthen the resilience of diverse farm 
enterprises to extreme weather events? 
  
Methods 
 
Methods for research question 1: Case studies and/or scoping reviews93 will first provide a 
framework assessing the current and future ecological boundaries of South Asia’s food 
system.94 We will then calculate the production requirements to sustain healthy diets in South 
Asia.95 Based on ecological footprint modeling based in India,96 we will expand work to Nepal, 
Bangladesh, and Pakistan and account for water, GHG, land, and energy footprints from the 
production of key food groups required to supply SHDs for men, women, and children. 
Additional scenario analysis will include matching crop choice to local water resource 
endowments; alternative, energy-efficient farm and postharvest technologies; and regional 
trade options.  
  
Methods for research question 2: Scoping and policy reviews will trace the historical 
trajectory of water, food, and energy policies and use it to frame policy experiments to develop 
equitable and gender-sensitive solutions aligning production systems with local water 
resource endowments. Solutions will consider economic and policy trade-offs, as well as 
bottlenecks across the energy, food, and water nexus.97 These include the alignment of 
monetary incentives, such as experiments with modes of energy pricing,`98 with appropriate 
crop choices that match agroecological endowments, especially water endowments.99 
 



CGIAR Initiative Proposal: Transforming Agrifood Systems in South Asia (TAFSSA) 30 

Methods for research question 3: The western IGP remains South Asia’s CRB hot spot.100 
CRB is a trade-off indirectly caused by policies aimed at conserving groundwater resources 
by delaying rice transplanting until monsoon onset. This in turn delays rice harvests, 
encouraging farmers to burn rice residues to rapidly clear fields for timely winter cropping.101  
TAFSSA examines promising agronomic technologies from WP2 and policy mechanisms from 
WP3 to reduce CRB in ways that achieve timely planting, sequester carbon and reduce 
pressure on groundwater resources. Gendered “willingness to accept” experiments will assess 
minimum financial support that may be required for farmers to limit burning and evaluate 
technological solutions,102 such as staggered rice planting/harvesting dates and using the 
“happy seeder” to establish post-rice crops without CRB.103 
 
Methods for research question 4: To strengthen climate services boosting farmers’ 
resilience, we will combine scaling readiness assessments, climate “hindcasts,” risk scenario 
decision analyses, and “willingness to pay” experiments to identify obstacles to and potential 
solutions for increased use of dynamic weather forecast-based crop and animal management 
advisories. Concurrently, ex-post insurance adoption studies will assess the potential of 
bundled insurance products (e.g., coupled with credit, input provision, group insurance, and 
market price stabilization mechanisms etc.) to reduce risk for smallholders investing in = 
diversified farming systems. 
  
Outputs 

 
5.1. Three scoping reviews of (a) the ecological boundaries of South Asian agrifood systems, 

(b) the causes and consequences of groundwater over- and underuse in different 
states/provinces using a historical policy lens, and (c) the promises and pitfalls of 
insurance to “climate-proof” agrifood systems.  

 

5.2. Ecological footprint assessment of current and potential agrifood system configurations 
that support SHDs across South Asia. 

 

5.3. Open-source reports, peer-reviewed papers, and policy briefs on socially inclusive and 
gender-sensitive policy and energy solutions addressing groundwater over- and under-
use. 

 

5.4. Proof-of-concept for alternate policy instruments and cost assessments regarding 
integrated options to reduce CRB, sequester carbon, and limit groundwater overdraw. 

 

5.5. Scaling strategies to increase farmers’ gender-equitable use of dynamic weather forecast-
based farm advisories. 

 

5.6. Design options for improved flood and drought insurance products accessible to women 
and marginal farmers investing in diversified farming enterprises. 

  
Theory of change 
  
Causal process: WP5 generates two outcomes that aim to ensure South Asia’s agrifood 
systems transformation to support SHDs is achieved with environmental mitigation and 
climate adaptation co-benefits. Outputs 5.1a, 5.1b, and 5.2–4.4 will aid in (i) the integration of 
evidence by governments to foster more sustainable water resource use and low-emissions 
agriculture through policies and programs. Outputs 5.1c and 5.4–5.6 will aid in supporting (ii) 
public-private partnerships that bring advisories and insurance — as well as low-particulate 
and GHG emission practices — to farmer. These outputs will inform Ministries of Food, 
Agriculture, Environment, Water (including Groundwater), and Energy and Climate Change, 
in addition to energy utility companies that enable transformative work on solar and reduced-
emissions irrigation. 
 
Interdependencies with other Work Packages, partnerships, and Initiatives: By linking 
demand and scaling partners in the energy, water management, and agricultural sectors, 
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TAFSSA will build on established collaborations with regional innovation partners (Annex 
3.2.2). Outputs 5.1a, 5.1b, and 5.2–5.4 will inform policies leading to sustainable groundwater 
use in areas of water scarcity and underdevelopment. From prior project experience,104 we 
assume that evidence generated by TAFSSA and the Initiative’s partner networks can 
influence policy reforms and business models, including grid-connected solar irrigation that 
can enable women and small and marginal farmers to produce and sell electricity to the grid. 
This can also reduce dependence on growing water-demanding crops without compromising 
incomes. In areas of groundwater underuse, energy and farm policy reform options will 
improve affordable irrigation access. This could decrease risk for resource-poor farmers who 
grow more water-demanding cereals for food security, while also supporting the cultivation of 
more nutritious crops like vegetables for personal consumption and markets. 
  
Output 5.4 will provide evidence for layered policy interventions supporting agronomic 
technologies (e.g., mechanical seeders that facilitate crop establishment without burning and 
shorter duration rice cultivars to increase postharvest turnaround time between crops for burn-
free residue management), market incentives for diversification away from rice, and novel 
policy innovations linking groundwater conservation to air pollution mitigation goals. To 
catalyze policy change, these proof-of-concept options can be popularized through TAFSSA’s 
multistakeholder platform in the western IGP and through interactions between TAFSSA 
scientists, policy makers, and influential donors in India. 
  
The CGIAR has already co-developed proven, dynamic weather forecast-based crop advisory 
services and index-based insurance products with public and private sector partners in South 
Asia.105 Outputs 5.5 and 5.6 will assist in enhancing scaling strategies for these innovations 
with meteorological agencies, extension services, insurance companies, and value chain 
actors. Based on this, we anticipate farmers will improve use of resilience-enhancing and 
regenerative management on 1.42 hectares by 2024, with scaling pathways catalyzing actions 
that could result in up to 4.36 million hectares by 2030. Key partner Initiatives will include EiA, 
Nature-Positive Solutions, NEXUS Gains, and National Policies, among others.  
 
Assumptions: Based on a range of precursor bilateral projects (detailed online in Annex 2.3), 
we reasonably assume that policymakers and the private sector can be mobilized into action 
through (i) presentation of research evidence and (ii) concerted, strategic, and regular 
interactions to build research insights into policies and profitable business models. We further 
assume (iii) that public and private partners can be incentivized to cooperate, and (iv) 
research will generate sufficient information (v) to systematically identify constraints and 
encourage sequenced actions that facilitate scaling of the water management, air pollution 
mitigation, and agricultural risk-reduction methods clarified by WP5. High-level risks to 
Initiative success are detailed in Section 7.3. 
 
Links to Innovation Packages and scaling readiness plans: WP5 will generate three 
Innovation Packages — (a) Gender-sensitive solutions aligning production systems with local 
water resource endowments, (b) Baskets of technological and policy options reducing 
agriculturally-based nonpoint air pollution, and (c) Improved climate services options 
accessible to women and marginal farmers — with one, two, and two component innovations, 
respectively. A scaling readiness assessment will be applied to relevant components of this 
Innovation Package (particularly a-i and b-i; scaling assessments are built-in methods for c-ii 
Annex 4.1 described online in starting in 2023. Details on linkages to projection of benefits 
and MELIA as they pertain to Innovation Packages are found in sections 2.7 and 6, 
respectively.

https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
https://www.dropbox.com/s/85dlqzrh4mt9sox/TAFSSA%20Annex%202.3%20Prior%20CGIAR%20projects.pdf?dl=0
https://www.dropbox.com/s/4cy9nhwow0hqm74/TAFSSA%20Annex%204.1.%20Innovation%20Packages.pdf?dl=0
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TOC for Work Package 5: Building resilience and mitigating environmental impact 
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4. Innovations and scaling 

4.1 Innovation packages and scaling readiness plan  
 
TAFSSA uses the Scaling Readiness Assessment and similar participatory tools to improve 
Innovation Package design, identify ways to co-design and leverage scaling approaches with 
other initiatives, and to identify bottlenecks and improve pathways to impact.106 By doing so, 
TAFSSA contributes to CGIAR’s healthy and diverse innovation portfolio. TAFSSA aims to 
apply the Innovation Packages and Scaling Readiness approach to 76-100% of the total 
Initiative innovation portfolio by the end of 2024. TAFSSA’s Innovation Inventory includes eight 
Innovation Packages (IPs) that span Work Packages under which 16 innovations will be 
developed (detailed online in Annex 4.1, which also describes IP specific waves and tracks).  
 
IPs include (i) multistakeholder leaning platforms, (ii) a support framework for farm and 
agricultural landscape diversification and rural service market innovations, (iii) options to 
reorganize food value chains and improve sustainable consumption (iv) plate-to-farm food 
system maps and related nutrition BCC innovations, (v) an evidence base for food accessibility 
and affordability policies, (vi) gender-sensitive solutions for aligning production with water 
resource endowments, (vii) baskets of options to reduce agriculturally-based air pollution, and 
(vii) improved climate services options. Within these IPs, 13 innovations are likely to be 
assessed.  
 
Although scaling readiness assessments will be used in all WPs to identify obstacles to 
innovation and to facilitate dialogue and actions toward a more enabling scaling environment, 
WP2 in particular employs both the Scaling Readiness Assessment and ADOPT, the latter of 
which projects the potential scope of farmer adoption and tracks progress through MELIA 
activities. TAFSSA has flexibly allocated US$410,000 to implement the IPs and Scaling 
Readiness plans to ensure that activities and partnerships can adaptively respond to new 
innovations and scaling bottlenecks (2022: US$120,000; 2023: US$250,000; 2024: 
US$40,000). Dedicated activities, deliverables, indicators, and line items are included in the 
Management Plan, MELIA, and Budget Sections

https://www.dropbox.com/s/4cy9nhwow0hqm74/TAFSSA%20Annex%204.1.%20Innovation%20Packages.pdf?dl=0
https://www.sciencedirect.com/science/article/pii/S0308521X19314477
https://research.csiro.au/climatesmartagriculture/our-research/secure-food-systems/smallholder-adopt/
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5. Impact statements and end-of-Initiative (EoIO) outcomes 

5. 1 Nutrition, health, and food security  
 

Challenges and prioritization: Although the Green Revolution significantly boosted food production, South Asia’s agrifood systems currently 
fail to ensure an adequate, accessible and affordable supply of all foods needed for SHDs.107 Malnutrition is high,108 and social, economic, and 
geographic inequalities limit the affordability of healthy diets in South Asia. Indeed, the poor may have more access to unhealthy foods.109 
TAFSSA’s research and engagement is designed to inform strategies used by agriculture, nutrition, and social protection sectors to improve 
knowledge and strengthen access to affordable healthy diets.110 
 

Research questions: WP1 asks how multi-stakeholder learning platforms can support agrifood systems transformation. WP2 asks how 
landscape-level efforts can optimize the production diversity. WP3 asks how food environments can support the consumption of nutritious food. 
WP4 identifies primary determinants of dietary patterns, linking to evidence on BCC programs, social safety nets and gender-focused programs. 
 

WP Research / Activities Outputs Intermediate Outcomes 2024 Outcomes and Metrics 

1 Strengthen agrifood system 
learning platforms. Generate 
integrated data on agriculture, 
markets, diets, and 
consumers.  

(1) Multistakeholder learning platforms (2) “State 
of Food Systems” conference and report.  
(3) Scientific methods and tools, (4) open-access 
datasets, and (5) scientific papers, all addressing 
aspects of SHDs. 

(a) Knowledge networks contribute to and 
sustain learning platforms.  
(b) Partners implement evidence-based 
food and nutrition program changes. 

EoIO 1. Stakeholders engage with networks 
to inform 4+ policies / programs / market 
interventions. (Metrics: # of policies / 
practice / strategies). 
 

EoIO 2. Data informed actions implemented 
in 8+ of TAFSSA’s learning locations (Metric: 
# of policies / practice / strategies). 
 

EoIO 3. Farmers diversify production 
systems on at least 2.52 million hectares 
(# of hectares reached by improved farming 
practices). 
 

EoIO 6. At least 10 local governments 
engage on efforts to reshape rural food 
environments to support access to 
affordable nutritious food (# of policies / 
practice / strategies) 
 

EoIO 8.  >2 nutrition programs provide 
evidence-based guidance on sustainable 
healthy diets, reaching 1 million people (all 
women) (Metric: # of BCC programs that 
include content on unhealthy eating) 

2 Farm trials and modeling to 
study the scope for integrated 
crop and animal diversification 
options  

(1) Evidence informing extension to support 
production of nutritious foods. (2) A decision 
support toolkit supporting nutrition-sensitive 
landscapes. 

(a) Farmers adopt diverse farming 
systems producing nutritious products.  
  

3 Food environment surveys 
and geospatial mapping of 
access to nutritious foods. 
Market experiments  

(1) Farm output aggregation models encouraging 
diversified production of nutritious food groups. 
(2) Tools for food retail design to increase 
consumer demand for nutritious foods.  

(a) Farm product aggregations models 
increasing production of diverse and 
nutritious foods. (b) Food retail 
environments reshaped to increase 
access and affordability of SHDs. 

4 Analyzing plate-to-farm 
dynamics, understanding 
historical shifts in food 
patterns, building evidence on 
BCC on SHDs, and assessing 
affordability of nutritious diets  

(1) Plate-to-farm studies (2) Methods tool kits to 
support rapid analyses of dietary patterns. (3) 
Recommendations for BCC on unhealthy diets. 
(4) Tools, insights and recommendations 
addressing affordability. (5) Gender- and equity-
focused tools, research papers. 

(a) Insights on determinants of dietary 
practices; (b) stakeholder awareness on 
constraints to healthy diets.  
(d) BCC innovations supporting SHDs. 
(e) Improved social protection programs. 
(f) Gender-equity focused nutrition 
approaches in agrifood systems 
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Partners: Key partners in this Impact Area are found in Annex 5.1 Human resources and capacity development: Team members include 
nutritionists, economists, anthropologists, value chain experts, and agronomists (see Section 9). Cross-disciplinary communication, teamwork, 
and collaborative research design skills will be prioritized for team members addressing this Impact Area (see Section 9.3). 

5.2 Poverty reduction, livelihoods, and jobs  
 

Challenges and prioritization: South Asia is home to one-third of the global population living in extreme poverty, with higher poverty among 
marginal farmers, farm laborers, and women and children.111 The share of household food expenditures is high, and two-thirds of all households 
cannot afford a healthy meal.112 Ensuring remunerative prices for farmers and affordable access to healthy foods for all consumers is essential. 
Efficient use of inputs, more smallholder bargaining, efficient value chains, and well-designed safety nets can help address these challenges. 
TAFSSA focuses on testing scalable strategies and innovations to increase farm incomes, empowering women and other marginalized groups, 
creating more jobs in the food economy, and linking with social safety nets to improve food access and affordability. 
 

Research questions: WP1 asks how integrated agrifood systems data can strengthen evidence-based. WP2 examines how public-private 
agricultural service provision innovations can create jobs and raise farmers’ incomes. WP3 explores implications of increased farmer bargaining 
power and participation in value chains; WP5 assesses how grid-connected solar irrigation systems can create jobs.  
 

WP Research / Activities Outputs Intermediate Outcomes 2024 Outcomes and Metrics 

1 Develop agrifood system-wide 
learning platforms. Identify data 
gaps, test new data capture 
methods, and co-create datasets. 

(1)Tool kits to capture and interpret data 
pertaining to income, jobs, and safety nets.  

(a) Improved social welfare programs 
and business models generating 
income. 

EoIO 1: >1,000 stakeholders inform  4+ 
policies / programs / market interventions. 
(Metrics: # of policies / practice / strategies). 
 

EoIO 2. Data informed actions implemented 
in 8+ of TAFSSA’s learning locations (Metric: 
# of policies / practice / strategies). 
 

EoIO 4. Service provision and extension 
systems improve farm mgt. & diversify 
production >1.16 million farmers (0.40 
million women) (Metric: # of farmers using 
improved farming practices). 
 

EoIO 5 . Business models, better pricing, 
and/or shortened value chains benefit > 
190,000 farmers (95,000 women) (# of 
people reached by aggregation model). 
 

EoIO 6. 3+ food supply chains reduce food 
waste and/or financial losses (Metric: # of 
supply chains) 
EoIO 9.  Gender & equity focused nutrition 
approaches inform 2+ programs. (Metric: # 
of program strategies) 

2 Public-private action research and 
scaling assessments evaluating 
farm services provision models.  

(1) At least four public-private partnerships 
supporting business models overcoming 
bottlenecks to socially inclusive income 
generation. 

(a) Entrepreneurial farm service 
options creating income (particularly 
for youth) and lowering farmers’ 
production costs. 

3 Scoping review for study 
aggregation models for crops and 
animal products. Market 
experiments test alternative market 
development pathways for input, 
output provision / procurement. 

(1) Farm produce aggregation models 
generating income from farm diversification. (2) 
VSMs. (3) Business models for increased 
participation of marginal groups in local seed 
production for non-cereal crops. (4) Tools for 
profitable retail design.  

(a) Farmers and companies prioritize 
input and output product aggregation 
creating income and jobs. 
(b) Food supply chains reorganized to 
reduce waste and profit loss.  

4 Research on affordability of SHDs, 
inc. via social safety net programs. 

(1) Tools, price indices, policy suggestions 
addressing affordability of healthy diets 

(a) stakeholders exposed & use 
affordability-focused analyses in 
strategies to address SHDs. 

5 Scoping reviews, policy, and market 
experiments. 

(1) Irrigation services provision models 
increasing affordable access to water and 
generating income from grid-connected solar 
pumps that sell electricity to the grid.  

(a) Policies supporting irrigation 
services and grid-connected solar 
irrigation lower farmers’ production 
costs and diversify income sources. 

 

https://www.dropbox.com/s/bwpcp9t5i5t7nhe/TAFSSA%20Annex%205.1.%20Impact%20Area%201%20Partners.pdf?dl=0
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Partners: Annex 5.2 lists the specific demand, scaling, and innovation partners delivering in this Impact Area. Human resources and capacity 
development: TAFSSA’s team contributing to this Impact Area includes economists, value chain and business development specialists, and 
innovation system scientists, many of whom have interdisciplinary backgrounds and training (see section 9.1). Cross-disciplinary communication, 
teamwork, and collaborative research design skills will be prioritized for team members addressing this Impact Area (see Section 9.3) 
 

5.3 Gender equality, youth, and social inclusion (GESI) 
 

Challenges and prioritization: Social, economic, and geographic inequalities affecting women, youth, and under-represented groups are 
common in South Asia.113 Agricultural activities by women and under-represented groups are often overlooked in the framing of research and 
collection of data,114 with patriarchy, and cultural hegemony undermining inclusion efforts.115 Out-migration has accelerated loss of youth from 
rural areas and agricultural feminization, heightening poverty and women’s burdens.116 Low women’s empowerment also affects nutrition.117 
 

Research questions: WP1 asks how co-creation of gender-disaggregated data can support evidence-based discourse for agrifood systems 
change. WP2 considers how farming systems diversification creates opportunities for women and marginalized groups, and how farm services 
provision can increase equitable technology access. Models to increase women’s empowerment at the farmgate are tested in WP3; WP4 
identifies gender- and social determinants of diets. WP5 asks if regional agrifood systems can produce the foods required for culturally appropriate 
SHDs diets for men, women, youth, and children. 
 

WP Research / Activities Outputs Intermediate Outcomes 2024 Outcomes and Metrics 

1 Key-informant interviews, hyperlink 
& network analysis 

(1) Multistakeholder learning platforms and 
(2) flagship conference/report on “State of 
Food Systems in South Asia”  

(a) Stakeholders make better informed 
decisions and actions toward socially 
inclusive agrifood systems.  

EoIO 1: >1,000 stakeholders inform  4+ 
policies / programs / market 
interventions. (Metrics: # of policies / 
practice / strategies). 
 

EoIO 2. Data informed actions 
implemented in 8+ of TAFSSA’s learning 
locations (Metric: # of policies / practice / 
strategies). 
 

EoIO 4. Service provision markets and 
extension systems accelerate improved 
farm mgt. & production diversification by 
>31.16 million farmers (10.40 million 
women) (Metric: Number of farmers 
using improved farming practices). 
 

EoIO 5. Business models, better pricing, 
and/or shortened value chains benefit > 
190,000 farmers (95,000 women) 
(Number of women, and other 

2 Participatory on-farm 
experimentation, participatory 
modeling and scenario analysis, 
business model design, testing, 
and scalability assessment. 

(1) Evidence informing extension 
recommendations appropriate for men, 
women, and farmers from marginal groups. 
(2) 4+ public-private partnerships supporting 
inclusive farm services provision.  

(a) Women and marginal groups experience 
increased exposure to decision tools and 
extension services for diversified production. 
(b) Farm service providers increase access 
to women and marginal groups. 

3 Scoping review, action research, 
and market and food retail 
experiments.  

(1) Evidence on farm product aggregation 
models suitable for men, women, and 
marginal groups. (2) Business models 
increase participation of marginal groups in 
value chains. (3) Tools for food retail design. 

(a) Farm product aggregation models reduce 
costs and improve income for women and 
marginalized farmers. (b) Consumers, 
especially women, experience more inclusive 
access to affordable SHDs. 

4 Scoping reviews of gender- and 
social equity-related determinants 
of SHDs. 

(1) Gender-sensitive tools for studying 
determinants of SHDs. (2). Evidence on 
structural barriers  

(a) Nutrition behavior change programs use 
new tools and evidence to design more GESI 
activities. (b) Governments reshape social 
welfare programs  

5 Research on access to energy and (1) Reports/papers on GESI policy & energy (a) Women and marginal farmers in water-

https://www.dropbox.com/s/8bdgy48g3b7gvw0/TAFSSA%20Annex%205.2.Impact%20Area%202%20Partners.pdf?dl=0
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irrigation by marginalized groups. 
Climate studies explicitly account 
for GESI. 

solutions to address groundwater over- & 
underuse. (2) Gender-equitable scaling 
strategies for agricultural climate services. 

abundant areas experience increased access 
to irrigation and generate income.       (b) 
Climate services redesigned for GESI. 

smallholders reached by aggregation 
model). 

 

Partners: Annex 5.3 lists the specific demand, scaling, and innovation partners delivering in this Impact Area. Human resources and capacity 
development: Team members contributing to this Impact Area include gender specialists, economists, behavioral scientists, anthropologists, and 
innovation systems scientists (see Section 9.1). Cross-disciplinary communication, teamwork, and collaborative research design skills will be 
prioritized for team members addressing this Impact Area (see Section 9.3). 
 
 

https://www.dropbox.com/s/kmrtq2isd646wr5/TAFSSA%20Annex%205.3.Impact%20Area%203%20Partners.pdf?dl=0
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5.4 Climate adaptation and mitigation  
 

Challenges and prioritization: South Asia experiences frequent extreme rainfall118 and dry spells (due to changes in monsoon patterns),119 
which result in floods120 and droughts in close spatial and temporal proximity. Climate change will affect South Asia’s agriculture — irrigation in 
the region has already affected its climate,121 and a warmer and wetter climate is projected for the future.122 Air pollution, caused in part by CRB, 
further worsens drought impacts.123 TAFSSA prioritizes equitable, resilient, and low-carbon development pathways through a combination of 
action research and policy tools to build climate-resilient farming enterprises, landscapes, and private-public partnerships. Informed by scoping 
reviews on ecological boundaries, TAFSSA generates insights to mainstream innovative energy solutions, carbon sequestration and GHG 
mitigation options, and climate service-based crop management advisories and insurance products. We equitably address underutilization of 
groundwater resources and extreme climate risks in the eastern IGP, while curbing groundwater decline & CRB emissions in the western IGP.  
 
 

Research questions: WP1 asks how data systems can be strengthened to monitor, assess, and identify action items for building climate 
resilience and mitigating emissions. WP2 asks how climate-resilient farms, landscapes, and public-private partnerships can be best configured 
to produce SHDs while reducing emissions. WP5 then asks how tweaks in policies from the national- to local-levels and innovative energy 
solutions can be leveraged to induce behavioral change in smallholders toward climate resilient and low-emission farming practices. 
 
 

WP Research / Activities Outputs Intermediate Outcomes 2024 Outcomes and Metrics 

1 
Identify and fill data gaps 
with stakeholders through 
learning platforms. 

(1) Learning platforms addressing adaptation and mitigation. 
(2) Open-access data sets. 
(3) Scientific papers on low-carbon production practices. 

(a) Previously siloed actors and/or 
knowledge networks have access to 
information to make improved 
adaptation and mitigation decisions. 

EoIO 1. 4 TAFSSA’s partners 
engage with networks reaching 
>1,000 stakeholders & decision-
makers to inform  4+ policies / 
programs / market interventions. 
(Metrics: # of policies / practice / 
strategies). 
 

EoIO 2. Data informed actions 
supporting agrifood systems are 
implemented in 8+ of TAFSSA’s 
learning locations (Metrics: # of 
policies / practice / strategies). 
 

EoIO 10: Farmers implement 
improved farming practices and/or 
diversify production on 1.42+ (EoI 3) 
million hectares, averting 16.24 
million tons CO2eq. GHGs. (Metrics: 
Million tons CO2 eq. averted) 

2 
Farm- and landscape-level 
participatory 
experimentation and 
scenario analysis under 
current and future climates. 

(1) Validated options for low-environmental impact farming 
systems diversification that inform extension recommendations.  
(2) Decision support tool kit for nutrition-sensitive, 
agrobiodiverse, resilient, and low-carbon farming landscapes. 

(a) Farmers experience increased 
exposure to decision tools and 
extension services related to climate 
adaptation and mitigation in the 
context of diversified production.  
(b) Energy-efficient farm machinery 
services are made affordable. 

5 
Scoping reviews, ecological 
footprint modeling, policy 
experiments, scaling 
assessments, and ex post 
adoption studies 

(1) Scoping review, papers, and datasets on (a) ecological 
boundary assessments, (b) groundwater over- and underuse, 
and (c) climate adaptation insurance. (2) Ecological footprint 
assessments. (3) Policy instruments and cost assessments to 
reduce CRB, sequester carbon, and limit groundwater overdraw. 
(4) Strategies to increase farmers’ use of weather forecast-based 
farm advisories. (5) Options for improved flood and drought 
insurance products. 

(a) Governments integrate insights in 
sustainable water use and low-
emission agriculture into core policies.  
(b) Private-public partnerships bring 
advisories, insurance, and low-
emission practices to farmers. 
 
 

 

Partners: Annex 5.4 lists the specific demand, scaling, and innovation partners delivering in this Impact Area. Human resources and capacity development: TAAFSSA’s team 
includes systems agronomists, modelers, GIS, and RS experts, and landscape ecologists (see Section 9.1). Cross-disciplinary communication, teamwork, and collaborative 
research design skills will be prioritized for team members addressing this Impact Area. (see Section 9.3)

https://www.dropbox.com/s/0qox0xd284hdeol/TAFSSA%20Annex%205.4.%20Impact%20Area%204%20Partners.pdf?dl=0


 

39 

5.5 Environmental health and biodiversity  
 

Challenges and prioritization: Leveraging ambitious partnerships across government, energy and food industries, and environmental 
conservation and public health sectors, we identify and facilitate opportunities to limit unsustainable groundwater use,124 mitigate agriculturally-
based air pollution,125 increase productivity and functional agrobiodiversity, and maintain or augment ecosystem services. These challenges have 
informed targeted research in learning site with groundwater overuse (Haryana, India; Punjab, Pakistan and the Indus Basin; NW Bangladesh) 
and underuse (Bihar, India, the Nepali Terai), and places where air pollution is prominent (Haryana, India, and Punjab, Pakistan). Low cropping 
intensities, limited input use, and weak markets in the Himalayas (Karnali Province, Nepal), southern Bangladesh, and Odisha and Assam (India) 
are challenges, but offer opportunities to augment ecosystem services while increasing agrobiodiversity.  
 

Research questions: WP1 asks how integrated agrifood systems data generation, availability, and access can be strengthened to address 
environmental concerns across diverse sectors. WP2 asks how crop and animal diversity can be managed to conserve resources while mitigating 
GHGs. At the landscape level, WP2 enquires how foodsheds, watersheds, and airsheds can be collectively managed to limit land and 
groundwater degradation while mitigating air pollution. WP3 assesses how food supply chains can be made more sustainable and profitable by 
reducing waste. Finally, WP5 explores alternative regional scenarios to supply healthy diets while limiting ecological footprints and examines how 
energy and food policies can be managed to curtail groundwater overuse. WP5 also addresses environmental health by investigating how CRB 
can be mitigated to reduce GHGs and groundwater overdraft. 
 

WP Research / Activities Outputs Intermediate outcomes 2024 Outcomes and metrics 

1 Secondary + remotely sensed 
agricultural production and landscape-
level data collection. 

(1) Multistakeholder learning platform, (2) 
Integrated datasets, (3) “State of South Asian 
Food Systems” conference/report. 

(a) Knowledge networks use evidence to 
address environmental health. (b) 
Stakeholders implement evidence-based 
changes toward environmental health. 

EoIO 1: 4  partners engage with 
networks reaching >1,000 
stakeholders & decision-makers to 
inform  4+ policies / programs / 
market interventions. (Metrics: # of 
policies / practice / strategies). 
EoIO 2: Data informed actions 
supporting agrifood systems are 
implemented in 8+ of TAFSSA’s 
learning locations (#: Number of 
policies / practice / strategies). 
EoIO 3. Farmers implement 
improved farming practices and/or 
diversify production systems on at 
least 1.24 million hectares (Metric: # 
of hectares reached by improved 
farming practices). 

2 Assess farming systems (a) resource 
use efficiencies (RUE), (b) potential 
for sustainable groundwater use, (c) 
agrobiodiversity and ecosystem 
services 

(1) Evidence informing farm and landscape 
management recommendations. (2) Decision 
support tool kit for nutrition-sensitive, 
agrobiodiverse, resilient, and low-carbon farming 
landscapes. 

(a) Farmers adopt diversified production 
systems that limit environmental 
degradation and support increased 
functional agrobiodiversity. 

3 Assessment of the economic and 
social challenges and recycling 
opportunities for food waste. 

(1) VSMs depicting sustainability indicators for 
agrifood supply chains. 

(a) Supply chains reorganized to reduce 
food waste. 

5 Ecological footprint analysis, energy 
and food policy analysis linked to 
groundwater, experiments to limit 
residue burning. 

(1) Scoping reviews, papers, and datasets on (a) 
ecological boundary assessments, (b) 
groundwater over- and under-use. (2) Policy 
instruments and cost assessments. 

(a) Governments integrate insights in 
sustainable water use into core policies  
 

 

Partners: Annex 5.5 lists the specific demand, scaling, and innovation partners delivering in this Impact Area. Human resources and capacity development: TAFSSA’s team includes systems 
agronomists, environmental geographers, and groundwater hydrological modelers, and behavioral economists (see Section 9.1). Cross-disciplinary communication, teamwork, and collaborative 
research design skills will be prioritized for team members addressing this Impact Area (see Section 9.3).

https://www.dropbox.com/s/05xls9aghgf9crm/TAFSSA%20Annex%205.5%20Impact%20Area%205%20Partners.pdf?dl=0
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6. Monitoring, evaluation, learning, and impact assessment (MELIA) 
 
The goals of TAFSSA are to increase the uptake and impact of evidence and evidence-based tools and innovations by diverse communities of practice 
and policy in South Asia. Intermediate outcomes include exposure to TAFSSA tools and innovations, as well as exposure and engagement of 
stakeholder communities across the production-to-consumption continuum with data, tools, and evidence. These outputs will be delivered jointly by 
TAFSSA and our broad network of partners.  
 
We draw on a combination of approaches to capture and track the delivery of our outputs, intermediate outcomes and end-of-initiative outcomes.  
These approaches will capture the production of, engagement with, and uptake and scaling of tools, insights and recommendations by partners, as 
well as the influence and impact of our actions and outputs. We will ensure all MELIA processes also contribute to shared ownership of the TAFSSA 
mission, because a shared common commitment to the vision and program of TAFSSA is essential to accountability and delivery.  These plans are 
described below in sections 6.1.1 and 6.1.2 

6.1 Result framework  
Nutrition, health and food 
security 

Poverty reduction, 
livelihoods and jobs 

Gender equality, youth 
and social inclusion 

Climate adaptation and mitigation Environmental health and biodiversity 

Collective global 2030 targets 
The collective global 2030 targets are available centrally here to save space. 

 
Common impact indicators that TAFSSA will contribute to and provide data toward 

#people benefiting from relevant 
CGIAR innovations 

#poor people benefiting 
from relevant CGIAR 
innovations 

#women benefiting from 
relevant CGIAR innovations 

#tonnes CO2 equivalent emissions #ha under improved management 

Action Area Outcomes Action Area Indicators  
RAFS 1 - Smallholder farmers use resource-efficient and climate-smart technologies 
and practices to enhance their livelihoods, environmental health and biodiversity 

RAFS 1.1 Number of resource-efficient and climate-smart technologies at 
stage IV (uptake by next user), disaggregated by type 

RAFS 2 - Research and scaling organizations enhance their capabilities to develop 
and disseminate RAFS-related innovations 

RAFS 2.1 Number of organizations 

RAFS 3 - Public and private financial resources are invested to fund climate-smart 
business models.  

RAFS 3.1 Total amount (US$) invested in climate smart business models. 

ST & RAFS 1 - Smallholder farmers implement new practices that mitigate risks 
associated with extreme climate change and environmental conditions and achieve 
more resilient livelihoods 

ST RAFS 1.1 Number of smallholder farmers who have implemented new 
practices that mitigate climate change risks, disaggregated by gender and 
type of practice 

https://cgiar.sharepoint.com/:w:/s/InitiativeDesignTeams-FullProposalSubmission/EfQZfxiWwdZLtXvVKgD_N4kBxrbL-6G5HP1JmkNctUH64w?e=jvzEBK
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ST & RAFS 2 - National and local governments utilize enhanced capacity (skills, 
systems and culture) to assess and apply research evidence and data in policy 
making process 

ST RAFS 2.1 Number of policies/ strategies/ laws/ regulations/ budgets/ 
investments/ curricula (and similar) at different scales that were modified in 
design or implementation, with evidence that the change was informed by 
CGIAR research 

ST & RAFS & GI 1 Women and youth are empowered to be more active in decision 
making in food, land and water systems  

ST RAFS GI 1.2 Number of women, youth and people from marginalized 
groups who report input into productive decisions, ownership of assets, 
access to and decisions on credit, control over use of income, work balance, 
and visiting important locations 

ST 2 - Consumers have the information, incentives and wherewithal to choose 
healthy diets. 

ST 2.1 Diet quality score 

ST 3 - Governments and other actors take decisions to reduce the environmental 
footprint of food systems from damaging to nature positive. 

ST 3.1 Area of land under improved mitigation plans (or area that is 
decreasing in net carbon emissions – more ambitious and longer term) 
ST 3.2 Area under improved water use plans (or water use efficiency 
measures – more ambitious and longer term) 
ST 3.3 Trends in measures of non-point pollution where available 

ST 4 - Food system markets and value chains function more efficiently, equitably, 
and sustainably and lead towards healthier diets 

ST 4.1 Number of commodity value chain x country combinations that use 
tested innovations to improve efficiency, inclusion, sustainability and nutrition 
objectives 
ST 4.2 Gaps between farm/processor gate and consumer prices (with some 
measures focused on smallholder farmers if possible) 
ST 4.3 Domestic market price integration, both spatial and temporal 
ST 4.5 Trends in relative prices of healthy to unhealthy foods 

GI 7 - Farmers have access to and use climate-resilient, nutritious, market-
demanded crop varieties 

GII 7.1 Number of farmers who grow climate-smart crop varieties, 
disaggregated by gender.   
GII 7.2 Number of farmers who grow crop varieties with increased nutritional 
content, disaggregated by gender. 
GII 7.3 Area weighted average age of varieties in Farmers' fields 

 
Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

End of initiative outcomes (each EoIO is result of activities either in one or via multiple Work Packages) 
Outcome EoIO 1. TAFSSA’s partners 

engage with networks reaching 
at least 1,000 stakeholders and 
decision-makers to inform 4+ 
policies/programs and/or market 
interventions aiding in agrifood 
systems transformation. 

Policies / 
practice / 
strategies 
 
People (stake-
holders) 

Number Knowledge 
network 
scoping; 
stakeholder 
interviews; 
policy 
/document 
review, 

Annual + 
end line 

Regional, 
national, 
subnational 

n/a n/a 4 
policies 

and 
1,000 
people 

2024 
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

meeting 
minutes, 
participant lists 

Outcome EoIO 2. Data informed actions 
supporting agrifood systems are 
implemented in at least 8 of 
TAFSSA’s learning locations. 

Number of 
policies / 
practice / 
strategies 

Number Knowledge 
network 
scoping; 
stakeholder 
interviews; 
policy / 
document 
review  

Annual + 
end line 

Regional, 
national, 
subnational 

n/a n/a 8 2024 

Outcome EoIO 3. Farmers implement 
improved farming practices 
and/or diversify production 
systems on at least 1.42 million 
hectares.  

Hectares 
reached by 
improved 
farming 
practices 

Number Primary 
surveys of 
farmers; 
secondary 
sub-national 
level data from 
governments  

Annual + 
end line 

Sub-national n/a n/a  1.42 
million 

ha 

2024 

Outcome EoIO 4. Innovations in 
entrepreneurial rural service 
provision markets and public and 
private extension systems 
accelerate uptake of improved 
farm management practices and 
production diversification by at 
least 1.16 million farmers 
including 0.40 million women. 

Farmers using 
improved 
farming 
practices 

Number 
(by 
gender) 

Primary 
surveys of 
farmers; 
secondary 
sub-national 
level data from 
governments  

Annual + 
end line 

Sub-national n/a n/a 1.16 
million 

farmers 
(0.42 

million 
women) 

2024 

Outcome EoIO 5. Business models 
supporting farm product 
aggregation, better pricing for 
farmers at the farmgate, and/or 
shortened value chains benefit at 
least 190,000 farmers (95,000 of 
whom will be women).  

Smallholders 
reached by 
aggregation 
models 

Number 
(by 
gender) 

Stakeholder 
survey 

Annual + 
end line 

sub-national n/a n/a 190,000 
farmers 
(95,000 
women) 

2024 
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

Outcome EoIO 6. At least three food 
product supply chains are 
targeted to reduce food waste 
and/or financial losses for food 
distributers, processors, and/or 
retailers  

Food supply 
chains 

Number Supply chain 
survey 

End line  sub-national n/a n/a 3 2024 

Outcome EoIO 7. At least 10 local 
governments engage on efforts 
to reshape rural food 
environments to support access 
to affordable healthy and 
nutritious food. 

Policies / 
practice / 
strategies 

Number Policy/docume
nt review; 
stakeholder 
interviews 

Annual + 
end line 

Regional, 
national, 
subnational 

n/a n/a 10 2024 

Outcome EoIO 8.  At least two nutrition 
behavior change programs 
operated by provide evidence-
based guidance to consumers on 
sustainable healthy diets, 
reaching 0.48 million people (all 
women). 

BCC 
programs that 
include 
content on 
unhealthy 
eating 

Number Initiative 
monitoring 
database  
Stakeholder 
survey; 
Policy/docume
nt review; 

Annual + 
end line 

Sub-national n/a 2022 2 2024 

Outcome EoIO 9.  Gender and equity 
focused nutrition approaches are 
included in at least two agrifood 
systems linkage and/or social 
protection programs  

Program 
strategies  

Number Initiative 
monitoring 
database;  
Stakeholder 
survey; 
Policy/docume
nt review 

Annual + 
end line 

Sub-national n/a 2022 2 2024 

Outcome EoIO 10: Farmers implement 
improved farming practices 
and/or diversify production on 
1.42 million hectares (from EoIO 
3), averting 16.24 Mt CO2eq. 
GHGs.  

CO2 eq. 
averted 

Million 
tons 

Primary 
surveys with 
farmers, 
governmental 
reports, 
emissions 
modeling 

Annual + 
end line 

Sub-national n/a 2022 1.42 
million 
tons 

2024 

Work Package 1: Inclusive learning platforms and public data systems 
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

Output O1.1. Multistakeholder learning 
platforms built at regional, 
national, sub-national level  

Stakeholder 
platforms 

Number Initiative 
monitoring 
database 

Quarterly Regional, 
national, 
subnational 

n/a  n/a 13 
 

Output O1.2 Conference hosted on 
“State of Food Systems in South 
Asia” and all other platform 
engagements (meetings, events) 

Conferences 
and events 

Number Initiative 
monitoring 
database 

Quarterly Regional, 
national, 
subnational 

n/a n/a (13 x 3) 
+ 1  

2024 

Output O1.3 Data framework and 
methods tool kits set-up for 
regionally-relevant integrated 
agriculture-nutrition data bases  

Information 
products  

Number Initiative 
monitoring 
database 

Annual Regional, 
national, 
subnational 

n/a n/a 5 2024 

Output O1.4 Open-access, integrated 
agrifood systems database 

Information 
products 

Number Initiative 
monitoring 
database 

Annual Regional, 
national, 
subnational 

n/a n/a 10 (each 
learning 
location) 

2024 

Output O1.5 Scientific papers on data 
framework, data availability, and 
analyses of available datasets 

Peer-reviewed 
journal papers 

Number Initiative 
monitoring 
database 

Annual Regional, 
national, 
subnational 

n/a n/a 6 2024 

Output O1.6 Data use cases to support 
better understanding of food 
systems and nutrition  

Data use 
cases 

Number Initiative 
monitoring 
database 

Annual National, 
subnational 

n/a n/a 4 2024 

Outcome IO1.1 Previously siloed actors 
and or knowledge networks will 
engage to contribute to a joint 
learning platform on agrifood 
systems. 

Stakeholders 
reached and 
engaged  

Number Knowledge 
network 
scoping; 
stakeholder 
interviews 

Annual Regional, 
national, 
subnational 

n/a n/a 1000 2024 

Outcome IO 1.2 Partners will deploy new 
tools and methods of data 
collection. 

Partners using 
TAFSSA data 
innovations  

Number Initiative 
monitoring 
database and 
stakeholder 
interviews 

Annual Regional, 
national, 
subnational 

n/a n/a 20 2024 

Outcome IO1.3 Stakeholders will co-
identify evidence gaps and 
identify approaches to address 
them. Jointly published data gap 

Published 
information 
products  

Number Knowledge 
network 
scoping; 
stakeholder 
interviews 

Annual Regional, 
national, 
subnational 

n/a n/a 5 2024 
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

reports and policy 
recommendations  

Work Package 2: Transforming agroecosystems and rural economies to boost income, generate jobs, and support diversified food production within environmental 
boundaries 
Output O2.1 Scientific evidence 

informing the development of 
extension recommendations and 
materials tailored and 
appropriate for men, women, and 
farmers from marginal groups to 
build profitable, nutritious, and 
equitable farming enterprises. 

Information 
products, 
peer-reviewed 
publications 
and extension 
recommendati
ons  

Number  Initiative 
monitoring 
database 

Annual Regional, 
National, 
Sub-national  

n/a n/a  10 2024 

Output O2.2. Decision framework for co-
development of agroecological 
landscape management 

framework  Number Initiative 
monitoring 
database 

Annual Regional, 
National, 
Sub-national 

n/a n/a 1 2024 

Output O2.3. Landscape and watershed 
level groundwater sustainability 
assessments 

groundwater 
sustainability 
assessment 

Number  Initiative 
monitoring 
database 

Annual   n/a n/a  3 2024  

Output O2.4 Open-access peer-
reviewed papers, reports, and 
datasets 

Information 
products/peer-
reviewed 
papers/data 
sets 

Number  Initiative 
monitoring 
database 

Annual Regional, 
National, 
Sub-national  

n/a n/a 10 2024 

Output O2.5 PPPs developed to aid in 
generating farm services 
business models  

PPP models 
implemented 

Number  Initiative 
monitoring 
database, 
company 
records 

Annual Regional, 
National, 
Sub-national 

n/a 2022 4 2024 

Outcome IO 2.1 Stakeholders (including 
public & private extension), 
policy makers, extension 
services use decision tools, 
innovations & recommendations.  

Farmers 
reached by 
TAFSSA 
decision tools 
and extension 
services, 

People 
(gender) 

Primary 
surveys of 
farmers, key 
informant 
surveys with 
policy makers, 

Annual Sub-national n/a n/a  1,000 2024 
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

disaggregated 
by gender 

company 
records, 
governmental 
documents, 
training and 
workshop 
rosters 

Outcome IO2.2. Public and private 
extension systems apply 
decision tools, innovations and 
service to support diversified 
production systems.  

Public and 
private 
extension 
systems 
applying 
decision tools 
and extension 
services, 
disaggregated 
by gender 

People 
(gender) 

Primary 
surveys of 
farmers; 
secondary 
sub-national 
level data from 
governments  

Annual Sub-national n/a n/a  25 2024 

Outcome IO2.3. Farming services 
(including machinery) are made 
accessible, affordable, and 
socially inclusive  

Farm service 
providers 
offering 
services 

People 
(gender) 

Primary 
surveys of 
farmers; 
secondary 
sub-national 
level data from 
governments, 
service 
provider 
informant 
interviews and 
records  

Annual Sub-national n/a n/a 2,000 2024 

Work Package 3: Improving access and affordability to sustainably produced healthy foods through evidence and actions across the food system  
Output O3.1. Evidence synthesis of 

viable output aggregation models 
to encourage diversification and 
sustainable production of 
nutritious foods by men, women, 
and marginal groups. 

Information 
products/peer-
reviewed 
papers/data 
sets  

Number Initiative 
monitoring 
database 

Annual Regional n/a n/a 1 2022 
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

Output O3.2. Smallholder aggregation 
models to encourage 
diversification, fallow 
intensification and landrace 
promotion 

Innovations 
(business 
models) 

Number  Initiative 
monitoring 
database; 
crowd 
sourcing 

Annual Sub-national n/a n/a 25 
(5+10+1

0) 

2024 

Output O3.3. Business models for 
Increased participation of 
marginal groups in local seed 
production for non-cereal crops. 

Innovations 
(business 
models) 

Number  Initiative 
monitoring 
database; 
crowd 
sourcing 

Annual Sub-national n/a n/a 4 2024 

Output O3.4. Value stream map of food 
supply chain 

Information 
products/peer-
reviewed 
papers/data 
sets  

Number Stakeholder 
survey; 
inventories 

End line  Regional n/a n/a 9 
(3+3+3) 

2024 

Output O3.5. Geospatial maps of 
consumer (specifically poor 
people) access to food 
environments delivering healthy 
and nutritious food in urban and 
rural markets 

Maps  number Initiative 
monitoring 
database 

Annual Sub-national n/a n/a 3 2024 

Output O3.6. Tools for food retail design 
to increase consumer demand 
for sustainably produced and 
nutritious foods 

Innovations 
(food retail 
tools) 

Number RCT End line  National n/a n/a 1 2024 

Output O3.7 Open-access peer-
reviewed papers, reports, and 
datasets 

Information 
products/peer-
reviewed 
papers/data 
sets  

Number Initiative 
monitoring 
database 

Annual Regional n/a n/a 6 2024 

Outcome IO 3.1. Supply chain actors are 
aware about opportunity cost of 
food waste 

Supply chain 
actors 

Number Supply chain 
survey 

Annual sub-national n/a n/a 3 supply 
chains 

2024 

Work Package 4: Behavioral determinants of sustainable healthy diets  
Output O4.1. Primary research papers 

and maps on plate-to-farm 
Information 
products 
(including 

Number Initiative 
monitoring 
database 

Annual National, 
subnational 

n/a n/a  5 2023  
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

studies of major food groups, 
including unhealthy foods 

peer-reviewed 
papers and 
maps) 

Output O4.2. Methods to support rapid 
analyses of dietary patterns & 
drivers 

Methods  Number Initiative 
monitoring 
database 

Annual National n/a n/a 3 2023  

Output O4.3. Evidence summaries on 
addressing consumption of 
unhealthy foods in behavior 
change programs 

Information 
products 
(including 
peer-reviewed 
papers and 
maps) 

Number Initiative 
monitoring 
database 

Annual Regional n/a n/a  1 2023  

Output O4.4. Practice insights and RCT-
based recommendations on 
behavior change on unhealthy 
diets. 

Information 
products 
(including 
peer-reviewed 
papers and 
maps) 

Number Initiative 
monitoring 
database 

Annual Regional, 
national 

n/a n/a 2 2023 
2024  

Output O4.5. Gender- and equity-
focused methods, research 
papers, and insights on 
improving diets. 

Information 
products 
(including 
peer-reviewed 
papers and 
maps) 

Number Initiative 
monitoring 
database 

Annual Regional n/a 2022 4 2024 

Output O4.6. Tools, price indices and 
policy recommendations on 
addressing affordability of 
healthy diets 

Information 
products 
(including 
peer-reviewed 
papers and 
indices) on 
affordability 

Number Initiative 
monitoring 
database 

Annual National, 
subnational 

n/a 2022 4 2024 

Out-
comes 

IO4.1. Engagement and 
awareness on healthy diets 
increased across sectors through 
regional, national and 
subnational learning networks. 

Stakeholders 
engaged 
around plate-
to-farm 
research 

Number Initiative 
monitoring 
database  
Stakeholder 
survey 

Annual + 
 
end line  

Regional, 
national, 
subnational 

n/a 2022 1000 2024 
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

Out-
comes2 

IO4.2 Stakeholders are exposed 
to and use affordability-focused 
analyses in strategies to address 
nutritious diets 

Stakeholders 
aware of 
affordability 
challenges  

Number Initiative 
monitoring 
database  
Stakeholder 
survey 

Annual + 
 
end line 

National n/a 2022 400 2024 

Work Package 5: Building resilience and mitigating environmental impact  
Output O5.1. Scoping reviews on 

ecological boundaries and 
historical policy perspectives 

Knowledge 
products and 
made publicly 
available 

Number Initiative 
monitoring 
database 

Annual India, Nepal, 
Bangladesh, 
Pakistan 

n/a n/a 2 2024 

Output O.5.2. Ecological footprint 
assessments and sustainable 
production scenarios for healthy 
diets 

Methods and 
knowledge 
products 
completed and 
made publicly 
available 

Number Initiative 
monitoring 
database 

Annual India, Nepal, 
Bangladesh, 
Pakistan 

n/a n/a 2 2024 

Output O5.3. Open source, scientific 
papers, reports, and policy briefs 
informing energy solutions to 
address groundwater under and 
overuse 

Knowledge 
products and 
made publicly 
available 

Number Initiative 
monitoring 
database 

Annual India, Nepal, 
Bangladesh, 
Pakistan 

n/a n/a 5 2024 

Output O5.4. Proof of concept for 
carbon sequestration / credits / 
trading for minimizing residue 
burning 

Tools, 
methods and 
innovations 
completed and 
made publicly 
available 

Number Initiative 
monitoring 
database 

Annual India 1 (Happy 
Seeder 
survey) 

2021 3 2024 

Output O5.5. Scaling strategies to 
increase gender-equitable 
farmers’ use of dynamic 
weather-forecast based farm 
advisories. 

Innovations 
and strategies 
developed and 
made publicly 
available 

Number Initiative 
monitoring 
database 

Annual Nepal, 
Bangladesh 

n/a n/a 3 2024 

Output O5.6. Options for design of 
improved flood and drought 
insurance products targeting 

Innovations 
and strategies 
developed and 

Number Initiative 
monitoring 
database 

Annual India, 
Bangladesh 

2 2022 4 2024 
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

farmers investing in diversified 
farming enterprises. 

made publicly 
available 

Work 
Package 
Out-
comes 

O5.7. Governments and public-
private partnerships/networks 
are reached by TAFSSA outputs  

Stakeholders 
reached by 
TAFSSA 
outputs 

Number Initiative 
monitoring 
database; 
stakeholder 
interviews 

Annual India, Nepal, 
Bangladesh, 
Pakistan 

n/a n/a 50 2024 

Work 
Package 
Out-
comes 

O5.8. Governments integrate 
insights in climate and farm 
advisories, sustainable water 
use, clean air and low-emission 
agriculture into core policies 

Policies / 
budgets / 
strategies / 
regulations 
modified 

Number Document 
review, 
stakeholder 
interviews 
Initiative 
monitoring 
database 

Annual India, Nepal, 
Bangladesh, 
Pakistan 

2 2022 6 2024 

Work 
Package 
Out-
comes 

O5.9. Private sector integrates 
insights in climate and farm 
advisories, sustainable water 
use, clean air and low-emission 
agriculture into their business 
models and investment 
strategies 

Policies / 
budgets / 
strategies / 
regulations 
modified 

Number Document 
review; 
stakeholder 
interviews, 
Initiative 
monitoring 
database 

Annual India, Nepal, 
Bangladesh, 
Pakistan 

1 2022 20 2024 

Innovation Packages and scaling readiness  
Output  OS.1 Innovation Profile and 

Scaling Ambition Report (Light 
Track) 

Core 
Innovations for 
which scaling 
ambition, 
vision of 
success and 
roadmap have 
been co-
created, 
agreed-upon 
and 
documented 

Number Initiative 
reports 

Once India, Nepal, 
Bangladesh, 
Pakistan 

n/a 2022 12 2022 (1 
light track), 

2023 (9 
light + 

standard 
track), 

2024 (2 
light) 
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Result 
type  

Result Indicator Unit  Data source Frequency  Geographic 
scope 

Baseline 
value & 
source 

Baseline 
year 

Target 
value 

Target 
year 

Output  OS.2 Evidence-based Scaling 
Strategies (Standard Track) 

Innovation 
Packages that 
have 
undergone 
evidence-
based and 
quality 
controlled/ 
validated 
Scaling 
Readiness 
assessments 
informing 
innovation and 
scaling 
strategies 

Number Initiative 
reports 

Once India, Nepal, 
Bangladesh, 
Pakistan 

n/a 2022 5 2022 (0), 
2023 (5 
innovat-
ions that 
complete 
both light 

and 
standard 

track 
assess-
ments, 

2024 (0) 



 

52 

6.2 MELIA plan  

6.2.1 Monitoring, evaluation, and learning  
 
For MEL, we rely on two components:  
 
1. Proactive internal tracking/monitoring of activities and outcomes, external sharing, 

and strategic reviews: We will maintain an internal database of activities, data, and 
evidence outputs and collaborations. This will allow us to track our progress internally and 
gather insights from collaborators on their progress. Our internal Initiative monitoring 
database will include information on activities and outputs led by CGIAR as well as on 
partner activities and outputs, including from scaling and reach databases maintained by 
partner organizations and government. Our updates will be disseminated as routine 
updates to core stakeholders and partners every six to eight weeks and to broad 
stakeholders via an external quarterly newsletter. Research-related surveys and other data 
sources from WPs on exposure to and uptake of innovations and tools by next-users will 
also be part of our Initiative monitoring database.  
 

2. Internal learning to support assessments of progress toward outputs and 
intermediate outcomes: We will conduct a mid-term process assessment of progress 
toward outputs and intermediate outcomes, focusing on questions of relevance and reach 
of our outputs (data, evidence, and innovations) to next-users. The assessment will include 
meetings with partners and key food systems community members that are focused on 
listening to their inputs. It will also combine insights from listening engagements with 
internal monitoring data (above) to critically examine factors that either enabled or hindered 
(a) roll-out of collaborative activities and partnerships, (b) development of critical evidence 
and data outputs, and (c) engagement of agrifood system stakeholders in all our 
geographies. This focused mid-cycle learning assessment will be supported by an external 
facilitator and commence in Q2 of 2023 before culminating in Q3 2023 (in mid-2023), thus 
allowing for mid-program revisions, as needed.  

 
The process assessment will generate insights about common assumptions across work 
packages, and specific assumptions within work packages.  For example, the ability to 
access data from multiple systems is a common assumption underpinning research across 
work streams, as is being able to mitigate pandemic-related data collection challenges. 
Similarly, being able to effectively engage government and private stakeholders around the 
entire demand-innovation-scaling spectrum are common assumptions, while engaging 
specific implementers around implementing behavior change innovations related to healthy 
diets is relevant only to WP4. 

 

6.2.2 Impact assessment plans 
 
For impact assessment we will conduct internal impact assessments of key tools and 
innovations as part of embedded research in our Work Packages.  These will include 
internal assessments on the use of data and evidence in our sub-geographies as part of our 
stakeholder and network monitoring in WP1. Specific assessments of the uptake of 
innovations and tools by direct end-users in the farming and value chain community in WP2 
and 3 will rely on a range of methods, including primary surveys, remote-sensing information, 
governmental reports, and geo-spatial analysis to capture certain types of technology adoption 
assessments, targeting, and crop performance forecasting. The testing of innovations focused 
on unhealthy foods both in retail environments and with consumers in WP3 and WP4, as well 
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as proof-of-concept studies for air pollution measures in WP5, will use randomized 
experiments.  We will also use ex-post impact and GHG simulation modeling to assess 
impacts on climate change and environmental indicators from WP2 and WP5.  
 
For external impact assessment of the overall Initiative, and contingent on adequate 
funding, we will commission an assessment by an external team, also supported by the 
CGIAR Evidence team as needed. This Initiative-level impact assessment will focus on 
exposure to and use of data, tools/methods, innovations, and evidence for food systems 
transformation across a wide variety of actors. This assessment will use our own baseline 
review of knowledge networks and stakeholder evidence use and needs, along with 
baseline surveys and other assessments that are done across WPs. It will focus on the 
role of TAFSSA and its partners as both active members of the agrifood systems stakeholder 
community and change agents in a dynamic policy communitycxxvi.  

6.3 Planned MELIA studies and activities 
 

Type of MELIA 
study or activity 

Result or indicator 
title that the 
MELIA study or 
activity will 
contribute to. 

Anticipated 
year of 
completion  

Co-delivery 
of planned 
MELIA study 
with other 
Initiatives 

How the MELIA study or 
activity will inform 
management decisions and 
contribute to internal learning 

MELIA 
Information 
product & 
innovation tracker 
& quarterly review 
meetings 

All outputs  Quarterly None* Progress tracking and team 
reviews support internal reviews 
to strengthen processes, assess 
challenges and facilitators.   

Event and uptake 
database & 
quarterly review 
meetings 

All outputs  Quarterly TBD* Progress tracking and team 
review meetings will inform 
stakeholder engagement for 
demand creation and scaling 

Mid-term process 
assessment inc. 
listening 
workshops 

All outputs and all 
Work Package 
specific 
intermediate 
outcomes (IOs) 

 2023 TBD, likely 
with National 
Policies* 

Mid-term process assessment will 
help shape research, demand-
creation and scaling strategies 

Scaling 
Readiness 
Assessment 
Study 

OS1 and OS2 
(please see the 
Results 
Framework, 
Section 6.1) 

2023 (6) 
and 2024 
(2) 

Potential 
Innovation 
Package 
linkages found 
in Annex 4.1. 

Scaling Readiness Assessments 
inform design, implementation & 
monitoring of innovation and 
scaling strategy. Scaling 
readiness metrics can support 
Initiative innovation portfolio 
management system. 

Impact assessment 
Baseline 
stakeholder 
surveys/ 
interviews 

All policy and 
program outcomes 
(Bangladesh, India, 
Nepal, Pakistan) 

2022 TBD, likely 
with National 
Policies* 

Inform development of WP1 
learning platforms and overall 
engagement strategy for TAFSSA  

End-line 
stakeholder 
surveys/interviews 

All policy and 
program outcomes 
(Bangladesh, India, 
Nepal, Pakistan) 

2024 TBD* End-line impact assessment, 
sustainability of knowledge 
platforms, inform next phase of 
TAFSSA  

Lean annual 
farmer surveys 

Outcomes for WP2 
and WP5 
(Bangladesh, India, 
Nepal) 

Annual TBD, likely 
with EiA and 
SI-MFS, and 
GI Initiatives.* 

Farmer surveys will inform WP2 
and WP3 strategies on uptake of 
farming services and further 
scaling 

Supply chain 
actor surveys  

Outcomes for WP3 
(Bangladesh, India) 

 2022; 2024 TBD, likely 
with Re-MVC 

Supply chain actor surveys will 
shape strategies and inform 
scaling 

Randomized 
experiments 

Focused outcomes 
in WP3 and WP4 
(Nepal, India) on 
unhealthy foods 

2023, 2024 TBD, likely 
with SHiFT 

Inform uptake and scaling 
potential for innovations focused 
on reducing consumption of 
unhealthy foods 

https://www.dropbox.com/s/4cy9nhwow0hqm74/TAFSSA%20Annex%204.1.%20Innovation%20Packages.pdf?dl=0
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Stakeholder 
surveys with 
nutrition program 
implementers  

Outcomes for WP4 
(Bangladesh, India, 
Nepal, Pakistan) 

 2022; 2024 TBD, likely 
with SHiFT.* 

Implementer surveys will inform 
current status (2022) and impact 
(2024) of integration of content on 
unhealthy foods and sustainable 
dietary practices 

Policy analysis 
and document 
review 

Outcomes for WP1, 
WP4 and WP5 
(Bangladesh, India, 
Nepal, Pakistan) 

 2022; 2024 TBD, likely 
with National 
Policies* 

Policy analysis will inform policy-
focused scaling strategies and 
demand creation for all WPs 

* To be determined (TBD) during the Initiatives’ inception phase. 

7 Management plan and risk assessment 

7.1 Management plan  
 
TAFSSA’s management plan is built on three pillars and is grounded in three principles:                  
(i) collective leadership and responsibility, (ii) mutual respect, and (iii) a learning mindset.  
 
1. A management structure for effective delivery: TAFSSA will be led by two highly 

experienced senior scientists as Initiative co-leads, together with Work Package co-leads, 
creating a leadership circle that has complete technical expertise and regional experience 
across our portfolio. The team will ensure technical coherence, timely delivery of quality 
research, and grounded partner engagement. A management unit composed of project 
and finance management staff (with one lead project manager and sub-managers and 
financial staff in each TAFSSA country) will support work planning, progress tracking, and 
fiscal management. Given the importance of national engagement in TAFSSA’s TOC, we 
will appoint internal “ambassadors” to ensure all four countries are well-supported.  
 

2. Efficient and agile management: Effective portfolio delivery requires deep work and 
active connections across WPs and with other initiatives and partners. A schedule of 
routine within- and across-team engagements using technology communication platforms 
will create required connections. Our cadence of internal engagements will create time for 
annual work planning, as well as deep research and partner engagement. Project 
management staff will support routine internal meetings with relevant MELIA data, 
alongside other activity- and budget- tracking to ensure timely delivery of outputs.  
 

3. Internal learning: We will integrate diverse forms of internal learning to enable effective 
performance along with a supportive people-centered Initiative team culture. Insights 
compiled from our MELIA processes and discussed at biannual internal learning 
workshops will review progress, assess internal and external conditions affecting 
activities, and devise strategies to overcome risks. Annual “deep listening” engagements 
with key stakeholders (national researchers, governments, private and non-government 
partners, civil society, and funders) and discussion of MELIA results will help take stock of 
TAFSSA’s relevance, identify emerging priorities, and implement adaptive management. 
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7.2 Summary management plan  
Start Date: 
Jan. 2022 

Lead 
organization 

Timelines Key deliverables  (A complete summary management plan with 
detailed activities for each Work Package, MELIA, and overall project 
management can be found in Annex 7.2) 

Work 
Packages 
(WPs) 

2022 2023 2024 

Q 
1 

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q 
4 

WP1: 
Main 
deliverables 

CGIAR 

  1   2   3    

1. Multistakeholder regional, national, and sub-national learning 
platforms strategy and launch, continuation 

2. Agrifood Systems data gap map, integrated open-access 
database and associated knowledge products 

3. Flagship conference and State of food systems in South Asia: 
exemplar integrated and equity-focused datasets to support 
evidence-based decisions and actions 

WP2: 
Main 
deliverables 

CGIAR WF 

    1  2   3   

1. At least four public-private partnerships supporting farm services 
provision business models overcoming innovation bottlenecks to 
socially inclusive income generation  

2. Decision support tool kit supporting governments and 
communities in managing nutrition-sensitive landscapes 

3. Scientific evidence informing the development of extension 
recommendations and materials tailored and appropriate for 
men, women, and farmers from marginal groups to build 
profitable, nutritious, and equitable farming enterprises.  

WP3: 
Main 
deliverables 

CGIAR 

   1     2  3  

1. Smallholder aggregation models (SFLF, FPOs, cooperatives, 
etc.) for diversification 

2. VSM of selected food supply chain in delivering healthy and 
nutritious food 

3. Tool kit for analyzing retail environment using 
photography/videography 

WP4: Main 
deliverables 

CGIAR 

    1   2   3  
1. Papers on dietary patterns and plate-to-farm maps on key food 

groups 
2. Evidence summaries and practice insights on addressing 

consumption of unhealthy foods in nutrition programs 

https://www.dropbox.com/s/tby9jixsd32nlpa/TAFSSA%20Annex%207.2%20Detailed%20Work%20Plan.xlsx?dl=0
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Start Date: 
Jan. 2022 

Lead 
organization 

Timelines Key deliverables  (A complete summary management plan with 
detailed activities for each Work Package, MELIA, and overall project 
management can be found in Annex 7.2) 

Work 
Packages 
(WPs) 

2022 2023 2024 

Q 
1 

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q 
4 

3. Policy recommendations to support achievement of affordable 
nutritious diets 

WP5: 
Main 
deliverables 

CGIAR 

   1    2   3  

1. Innovative low particulate and GHG emission agricultural 
practices and services provision. 

2. Analysis of social and ecological drivers, environmental impacts, 
and ecological boundaries of agrifood system and sustainable 
future pathways 

3. Logic and scaling assessment for climate services including 
dynamic weather-based advisories and insurance products for 
public and private partners.  

Innovation 
Packages 
and Scaling 
Readiness 

CGIAR 

     1      2 

1. Eight documented scaling ambition, vision of success and 
roadmap for use of Scaling Readiness for selected 13 priority 
Core Innovations (Light Track).  

2. Five evidence-based Scaling Readiness assessment reports and 
related scaling strategies for Innovation Packages (Standard 
Track) 

MELIA CGIAR 
   1    2    3 

1. Baseline stakeholder analyses  
2. Mid-term process assessment  
3. Impact assessment for end-of-Initiative outcomes 

Project 
management 

CGIAR 

1 2  3 2   3 2   3 
1. Inception period finalization, completion of detailed 

implementation work plan. 
2. Annual detailed implementation work plan completion. 
3. Annual financial and technical reporting. 

a. A complete summary management plan with detailed activities for each Work Package, MELIA, and overall project management can be found in Annex 7.2.

https://www.dropbox.com/s/tby9jixsd32nlpa/TAFSSA%20Annex%207.2%20Detailed%20Work%20Plan.xlsx?dl=0
https://docs.google.com/spreadsheets/d/1PwhaPWV8BMEhs_q6n6vaEPwOmDY82_c9r1VVISgVnUs/edit?usp=sharing
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7.3 Risk assessment  
Top 5 risks to achieving impact  Description of risk  Likelihood 

(1–5) 
Impact 
(1–5) 

Risk  Opportunities (Risk mitigation mechanisms) 

Initiative's dependency on legacy 
work such as valued elements 
developed through the CRPs 
(infrastructure, relationships, 
processes, tools, data and 
innovations) that are not carried 
forward (WP2). 

Some of TAFSSA's work in India relies on the 
maintenance of long-term experiments by 
national partners. These trials help maintain 
relationships with influential scientists. Currently 
supported by CCAFS, a gap in support could 
undermine partners' collaboration and support for 
TAFSSA’s policy recommendations. 

2 2 4 As a risk reduction mechanism, TAFSSA’s team 
members have been in discussion with key partners and 
have alerted them to the challenges associated with 
continuation of this work, and the need to keep land 
available for agronomic trials that will particularly affect 
WP2. Partners have been receptive; and as such, risk 
levels are low. 

Unable to incentivize right 
behaviors by farmers, value chain 
actors, and policy makers needed 
for adoption (WPs 2, 3, 4, 5). 

Each of TAFSSA's WPs interact to address 
critical issues across agrifood systems. Farmers, 
value chain actors, and policy makers however 
tend to act in isolation and without sufficient 
mutual objective-oriented coordination. Failure to 
align stakeholders and incentives may undermine 
project outcomes. 

2 2 4 Some of the key risk-reduction mechanisms for the 
concern posed here are the activities articulated in 
WP1. Importantly, the multistakeholder platforms in 
WP1 were designed to account for and counter this risk 
by working to break-down silos between agrifood 
systems actors and to coordinate and align activities to 
achieve synergies and deliver significant impacts.  

Business interruption or delays 
due to pandemic, war, natural 
disaster or other incident affecting 
the Initiative or key dependencies 
(All WPs). 

Uncertainties compromising effective planning 
and travel complications resulting from COVID-19 
constitute an important risk. Where scientists 
cannot travel or meet with stakeholders in person, 
challenges may be encountered in assuring 
cooperation and implementation of key activities. 

3 2 6 This risk is reduced by mechanisms that have been put 
into place as the pandemic spread across South Asia: 
both CGIAR staff and partners are accustomed to 
remote work and maintenance of relationships. The 
challenge will be in working with new partners. TAFSSA 
will rely on on-the-ground CGIAR staff in aligned 
bilateral projects to assist partner coordination. 

Initiative relies on assumption that 
increase in funding would result 
from One CGIAR transition (All 
WPs). 
 

Although TAFSSA's design is ambitious, we have  
high confidence that we can deliver, based on our 
experience in previous projects (Annex 2.3). 
Considerable uncertainties remain regarding 
funding levels even during late-stage Initiative 
design. Lower funding will compromise impact. 

3 3 9 Pro-actively hedging risks, TAFSSA’s scientists have 
maintained donor relationships and have sought 
bilateral funding that can be aligned with TAFSSA: WP 
components are being included in bilateral proposal 
designs. Donor commitments for mapped bilateral 
funding in CSISA for 2022 have also been obtained, 
allowing supplementary inception funding. 

Initiative relies on assumption of 
stable funding for 3 years (All 
WPs). 
 

A three-year business cycle is extremely short; 
fluctuations in funding will compromise TAFSSA’s 
ability to implement plans. Risk of funding 
variability and budget cuts between years could 

2 2 4 The same risk mitigation strategy described in the 
above row is being applied to reduce the potential for 
year-to-year funding variability. In combination with 
efforts to maintain strong professional relationships with 

https://www.dropbox.com/s/85dlqzrh4mt9sox/TAFSSA%20Annex%202.3%20Prior%20CGIAR%20projects.pdf?dl=0
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also affect staffing and granting to partners. This 
will reduce output and may strain CGIAR’s 
relationships with crucial external partners. 

partners, and provide them with information on changes 
in funding modalities, this risk can be partially mitigated. 
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8. Policy compliance, and oversight 

8.1 Research governance, ethics compliance and oversight 
 
Researchers involved in the implementation of this Initiative will comply with the procedures 
and policies determined by the System Board to be applicable to the delivery of research 
undertaken in furtherance of CGIAR’s 2030 Research and Innovation Strategy, thereby 
ensuring that all research meets applicable legal, regulatory, and institutional requirements; 
appropriate ethical and scientific standards; and standards of quality, safety, privacy, risk 
management, and financial management. This includes CGIAR’s CGIAR Research Ethics 
Code and the values, norms and behaviors in CGIAR’s Ethics Framework and Framework for 
Gender, Diversity and Inclusion in CGIAR’s workplaces. 

8.2 Open and FAIR data assets  
 
The researchers involved in the implementation of this Initiative shall adhere to the terms of 
the Open and FAIR Data Assets Policy. In addition, TAFSSA will work to align with the OFDA 
Policy’s Open and FAIR requirements. These include the development of (i) rich metadata 
conforming to CGIAR Core Schema to maximize findability, including geolocation information 
where relevant and where it does not compromise privacy standards. For data collected by 
Initiative researchers, TAFSSA will work to prioritize accessibility to data by utilizing 
unrestrictive, standard licenses (e.g., Creative Commons for non-software assets; General 
Public Licenses (GPL))/Massachusetts Institute of Technology (MIT) licenses or similar 
permissions for software) and to deposit assets in open repositories.  
 
This Initiative will attempt to make data collected by unfunded partners (e.g., government 
agencies or NGOs) conform to OFDA Policy’s Open and FAIR requirements, though the 
Initiative will first honor the legal and data policies of the respective governmental or 
nongovernmental agencies, institutes, organizations, and/or companies that TAFSSA 
partners with. Broader access to data will be provided by deposition in open repositories such 
as DataVerse with appropriate translations requiring minimal data download options to 
address locations with limited internet connectivity. Where possible, TAFSSA will work to 
improve dataset interoperability by annotating dataset variables using standard ontologies. 
Importantly, the Initiative will honor the Adherence to Research Ethics Code (Section 4) 
relating to responsible data (through human subject consent, avoiding personally identifiable 
information in data assets, and other data-related risks to communities). 
  

https://cgspace.cgiar.org/bitstream/handle/10568/113003/CGIAR-Research-Ethics-Code-Approved-3Nov2020.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/113003/CGIAR-Research-Ethics-Code-Approved-3Nov2020.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/113007/CGIAR-Ethics-Framework-Sept-2020.pdf?sequence=1&isAllowed=y
https://www.cgiar.org/research/publication/framework-for-gender-diversity-and-inclusion-in-cgiars-workplaces/
https://www.cgiar.org/research/publication/framework-for-gender-diversity-and-inclusion-in-cgiars-workplaces/
https://cgspace.cgiar.org/handle/10568/113623
https://github.com/AgriculturalSemantics/cg-core
https://creativecommons.org/licenses/
http://www.gnu.org/licenses/gpl-3.0.en.html
https://spdx.org/licenses/MIT.html
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9. Human resources  

9.1 Initiative team: 'Local research for global impact' 
 

TAFSSA’s HR plan prioritizes regionally-based scientists, communications and support staff, all brought together as a model One CGIAR team in South Asia. 
Category Expertise Responsibilities & contributions to research questions (RQs) 
Cross-work package management and implementation team 
Initiative technical leads Agrifood systems & nutrition, partner engagement, CGIAR leadership Initiative lead and co-leadership, assurance of full Initiative delivery 
Management Admin., financial management, reporting, large, multi-country projects Admin, financial, reporting, and HR management and quality control 
MELIA Quantitative surveys, qualitative data, data mgt. Reporting, MELIA, database mgt. 
Communications Multiple stakeholder communications, multiple media, website design Reporting, multi-audience communication 
Scaling Science Innovation systems, extension, scaling science, market systems Scaling Assessments, WP backstopping 
GESI Regional and agrifood systems GESI expertise  Lead and assure research and scaling in GESI across WPs 
Work Package 1 research implementation and support team a 
Data science  Data mgt. & analysis; hyperlink & network analysis, data gap mappings Assemble & analyze datasets, develop integrated databases (RQ 1) 
Monitoring and data analytics Data gap maps, indicator frameworks for integrated agrifood systems Develop indicator framework, build and maintain databases (RQ 2) 
Knowledge management, 
evidence uptake and scaling 

Knowledge networks, decision support, partner engagement, learning 
platforms, evidence to policy and scaling processes 

Develop data use cases, support policy and practice partners in 
evidence uptake and scaling partnerships (RQ1,2) 

Work Package 2 research implementation and support team a 
Systems agronomy Systems agronomy, experiments, participatory action research (PAR) Design, implement trials, analysis of data, report, publish (all RQs) 
Modeling, GIS, RS  Systems analysis, farming systems and landscape modeling, GIS Farm and landscape-level modeling, reporting, publishing (RQ1,2) 
Agricultural economics  Choice experiments, RCTs, multi-criteria and farming systems analysis Design social experiments, advise on business models (RQ 1,2,3) 
Landscape ecology, hydrology Ecosystems services, landscape hydrology, PAR, partner engagement Landscape-level research in WP2 (RQ2), contribution to WP5 (RQ1) 
Innovation systems Private sector development, innovation systems, business modeling Business model development, assure PPPs, report, publish (RQ3) 
Work Package 3 research implementation and support team a 
Economics South Asian agrifood systems, food environments, market systems Research design analysis of data, report, publish (RQs 1,2,3) 
Value chains Value chains and chain mapping, market systems development, GIS Design & lead VSM research, partner mgt., report, publish (RQ 2) 
Retail systems  Food retail environments, market systems, private sector engagement Design & lead retain environment research, report, publish (RQ 3) 
WP4 research implementation and support team a 
Nutrition  Dietary surveys and analysis of diet data, large dataset management Analyses of data on current diets, plate-to-farm mapping (RQ 1) 
Anthropology  Ethnography and qualitative methods, PAR Design, implement, analyze, publish dietary determinants (RQ 1) 
Behavioral science Nutrition BCC research; evidence reviews; experimental evaluations;  Design and implement research on BCC interventions (RQ 2) 
Economics Economics, affordability of diets, modeling and econometric analysis Support partner: cost of diet & other affordability analyses (RQ 1,3) 
Work Package 5 research implementation and support team a 
Environmental geography Scoping reviews, systematic reviews, ecological footprint modeling Coordinate research reviews, ecological food print modeling (RQ 1) 
Modeling, GIS, RS  Groundwater hydrology, farm-groundwater and landscape interactions Assist ecological food print modeling (RQ 1), support WP 2 R Q2 
Behavioral economics Social and willingness to invest experiments, RCTs Oversee, report and publish social experiments, RCTs (RQ 2,3,4) 
Systems agronomy Resource conserving agriculture, air pollution and GHG mitigation Research co-design support, analysis, publishing (RQs 1,2,3,4) 
a. Each work package will maintain a small research support team comprised of national staff to assist with research management, MELIA, comms, and GESI. 
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9.2 Gender, diversity, and inclusion in the workplace 
  
Gender, diversity, and social inclusion is core to TAFSSA’s research agenda and to the 
Initiative’s day-to-day operational modality. TAFSSA is composed of individuals of diverse 
origins and backgrounds. Forty % of the Initiative’s Work Package leads are women, and 
staffing plans across Work Packages have been developed to meet a minimum 40% target of 
women and inclusion of staff across all four focus South Asian countries in professional roles.  
Team formation for activities within work packages will create opportunities to empower and 
help junior and mid-level members of these groups grow towards in senior-level research, 
management, MELIA and communications roles. TAFSSA will be supported by a senior cross-
WP Gender and Social Inclusion advisor and will include a near-full time scientist who will 
contribute to shaping the design and analysis of data from all research streams. TAFSSA’s 
management principles and approach include capacity development efforts to ensure 
inclusion in the workplace. Our approach aims to create an environment where team members 
practice leadership and collaboration in ways that create opportunities to overcome 
conventional power differentials. 
 
TAFSSA will tackle emerging concerns around ‘decolonizing development’ and ‘helicopter 
research’127 by prioritizing on-the-ground staffing and partnerships with regional scientists of 
South Asian origin — including for WP leads, co-leads, research support staff and 
partnerships.  We center our Initiative around individuals with long-term residence and work 
experience in South Asia, our partnerships with national institutions or in some cases, local 
offices of global organizations. Over 85% of our core and extended design team members 
are of South Asian origin. Among those of non-South Asian origin, most have had more a 
decade of residence and work experience in TAFSSA countries. This strengthens cultural 
awareness and sensitivity and enables the TAFSSA team to work as culturally sensitive 
change agents with national peers. 

9.3 Capacity development 
 
TAFSSA’s goals for capacity building focus on the team and on our wide network. Within the 
team, all members of the leadership circle and project management staff will complete training 
on inclusive leadership during the inception period (within three months of launch). Within six 
months, all Initiative team members (including those described above) and lead collaborators 
from funded partner organizations will participate and complete additional training in GESI and 
team-building. Training will focus on self-awareness and strengthening leadership practices 
that support women, young people and under-represented minorities in the workplace. 
Training will cover topics related to whistleblowing and confidential pathways to escalate 
concerns to appropriate authorities for review and potential corrective action. Crucially, we will 
also extend these training opportunities to external partners. 
 
Group and individual training will be complemented by TAFSSA’s mentorship programs, in 
which junior professionals will be paired with members of the leadership circle for professional 
mentoring and development. Opportunities for mentoring and the development of leadership 
skills among all staff will be explored through local and international opportunities.  
 
TAFSSA will begin in January 2022. A kick-off event in February or March for internal staff 
and key collaborators will include sessions on GESI considerations and research ethics 
processes. It will also focus on CGIAR’s values, code of conduct, and the range of available 
learning and capacity development opportunities on GESI within CGIAR.  
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Last, but not least, Work Package 1’s learning platforms and knowledge networks offer 
tremendous opportunities for scientists at all levels, policymakers, practitioners, public and 
private sector partners to build common capacity and knowledge about critical agrifood 
systems issues, data, innovations, and scaling.  Supporting knowledge communities to come 
to common ‘tipping points’ through WP1 is a key TAFSSA strategy for capacity development 
that advances and supports policies.  

10 Financial resources 

10.1 Budget  
 
TAFFSA’s approach to budget preparation is based on a bottom-up annual activity-based 
costing of all anticipated activities in each Work Package, cross-cutting management, scaling 
assessment, and support activities.  Our budget preparation process centered around 
ensuring adequate within-region staffing from across CGIAR presences in South Asia and 
ample funding to national partners in Bangladesh, India, Nepal and Pakistan.  To support 
equitable partnership and co-learning with national partners, our budget directs minimal 
funding to non-South Asian partners.   Anticipated funded national partnerships include the 
national agriculture and extension system organizations in Bangladesh, India, Nepal and 
Pakistan.   
 
Additional key funded partnerships are likely to include the following:  (1) Bangladesh: BRAC 
Institute for Governance and Development, DATA, Ltd, Bangladesh Agricultural Research 
Institute (BARC) line agencies and the Department of Agricultural Extension 
(DAE);  (2) India: National Institute of Nutrition, IDInsight,  Public Health Foundation of 
India, and the Indian Council for Agricultural Research; (3) Nepal: New Era Research, 
IIDS, and the Nepal Agricultural Research Council; (4) Pakistan: Collective for Social Science 
Research, Aga Khan University, and the Pakistan Agricultural Research Council. Lightly 
funded non-South Asian partnerships are likely to include Cornell University, Wageningen 
University, the Commonwealth Scientific and Industrial Research Organisation is an 
Australian Government (CSIRO) University of South Carolina (Drivers of Food Choice),  and 
Tufts university (Food Prices for Nutrition). 
 
Table 10.1.  Budget summary 
 
10.1.1: Activity breakdown a 

USD 2022 2023 2024 Total 

Crosscutting across Work Packages 875,967 919,135 964,462 2,759,564 

Work Package 1 1,831,903 2,553,221 3,387,820 7,772,944 

Work Package 2 2,359,307 2,959,058 3,120,422 8,438,787 

Work Package 3 2,276,371 2,321,396 2,508,992 7,106,759 

Work Package 4 2,235,795 2,530,695 1,902,462 6,668,952 

Work Package 5 1,652,135 2,504,638 2,579,621 6,736,394 

        0 
Innovation packages & Scaling 
Readiness 151,200 315,000 50,400 516,600 

Total 11,382,678 14,103,143 14,514,179 40,000,000 
 

a. Year 2 budget is marginally higher than the Year 3 budget to account for higher field research costs in Year 2.   
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10.1.2: Geography breakdown a 
USD 2022 2023 2024 Total 

India 4,780,237 6,143,302 6,019,776 16,943,315 

Bangladesh 3,087,053 3,570,453 4,207,731 10,865,237 

Nepal 2,368,782 3,070,028 3,042,958 8,481,768 

Pakistan 1,146,607 1,319,360 1,243,713 3,709,680 

Total 11,382,679 14,103,143 14,514,178 40,000,000 
 

a. Year 2 budget is marginally higher than the Year 3 budget to account for higher field research costs in Year 2.   
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11 Online annexes and references 

11.1.  Online annexes 
 
All additional online Annexes for TAFSSA are available in a Dropbox folder, linked here.  
Individual annexes are listed and accessible via individual hyperlinks below: 
 

1. Annex 1: List of acronyms   
2. Annex 2.1. Supporting evidence for challenge statement 
3. Annex 2.3 Ongoing and recently completed cross-CGIAR bilateral portfolio of projects 

TAFSSA will build upon 
4. Annex 2.4. Priority setting  
5. Annex 2.6. Participatory design process 
6. Annex 2.6.1. Letters of support 
7. Annex 3.2.2.  Work Package partnerships 
8. Annex 4.1.  Innovation Packages 
9. Annex 5.1.  Impact Area 1 partners  
10. Annex 5.2.  Impact Area 2 partners 
11. Annex 5.3.  Impact Area 3 partners 
12. Annex 5.4.  Impact Area 4 partners 
13. Annex 5.5.  Impact Area 5 partners 
14. Annex 7.2.  Detailed management and work plan 

11.2.  References 
 
All references in this document are listed below as endnotes.  

 
1 Global Nutrition Report, 2021. Country nutrition profiles: Southern Asia, Global Nutrition Report. Accessed on: 

August 27, 2021 [Online]. Available: https://globalnutritionreport.org/resources/nutrition-
profiles/asia/southern-asia/. 

GBD 2019 Risk Factors Collaborators, 2020. Global burden of 87 risk factors in 204 countries and territories, 
1990–2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet, 396(10258): 1223-
1249.  

Ritchie, H., Roser, M., 2019, Age structure, Our World in data, Global Change Data Lab, Wales, UK. Accessed 
on: August 27, 2021 [Online]. Available: https://ourworldindata.org/age-structure.  

2 FAOSTAT, 2021. Crops and livestock products, FAOSTAT Statistical Database, Food and Agriculture 
Organization of the United Nations, Rome, Italy. Accessed on: August 27, 2021 [Online]. Available: 
http://www.fao.org/faostat/en/#data/QCL.  

Herero, M., Thornton, P.K., Power, B., Bogard, J.R., Remans, R., Fritz, S., Gerber, J.S., Nelson, G., See, L., 
Waha, K., Watson, R.A., West, P.C., Samberg, L.H., van de Steeg, J., Stephenson, E., van Wijk, M., Havlík, 
P., 2017. Farming and the geography of nutrient production for human use: a transdisciplinary analysis. The 
Lancet Planetary Health, 1(1): e33-e42.  

3 Bakshi, S., Chawla, A., Shah, M., 2015. Regional disparities in India: a moving frontier. Economic and Political 
Weekly, 50(1): 44-52.  

Gaiha, R., Thapa, G., Imai, K., Kulkarni, V.S., 2007. Deprivation, disparity, and discrimination in rural India. 
Brooks World Poverty Institute Working Paper No.13. DOI: https://dx.doi.org/10.2139/ssrn.1205167.  

Gillespie, S., Harris, J., Kadiyala, S., 2012. The agriculture-nutrition disconnect in India: What do we know? 
IFPRI, Discussion Paper 1187, IFPRI, Washington, D.C., USA. Available: 
https://www.ifpri.org/publication/agriculture-nutrition-disconnect-india-what-do-we-know.  

Rama, M., Béteille, T., Li, Y., Mitra, P.K., Newman, J.L., 2015. Addressing inequality in South Asia, South Asia 
Development Forum, World Bank Group, Washington D.C., USA. Accessed on: August 27, 2021 [Online]. 
Available: https://openknowledge.worldbank.org/handle/10986/20395.   

4 Gillespie, S., Poole, N., van den Bold, M., Bhavani, R.V., Dangour, A.D., Shetty, P., 2019. Leveraging 
agriculture for nutrition in South Asia: what do we know, and what have we learned? Food Policy, 82: 3-12. 

 

https://www.dropbox.com/sh/qab3w5ua2n0r1io/AAAv4BoqlNRQ60zgblR5VBuYa?dl=0
https://www.dropbox.com/s/bp572xgsb4m3i0k/Annex%200.%20Acronyms.docx?dl=0
https://www.dropbox.com/s/gje6of3nsrax06q/ANNEX%202.1.pdf?dl=0
https://www.dropbox.com/s/85dlqzrh4mt9sox/TAFSSA%20Annex%202.3%20Prior%20CGIAR%20projects.pdf?dl=0
https://www.dropbox.com/s/85dlqzrh4mt9sox/TAFSSA%20Annex%202.3%20Prior%20CGIAR%20projects.pdf?dl=0
https://www.dropbox.com/s/iifmdop58qqcfo5/TAFSSA%20Annex%202.4%20Priority%20setting.pdf?dl=0
https://www.dropbox.com/s/bp0jadvpl4ev7j1/Annex%202.6%20TAFSSA%20Participatory%20Design%20Process.pdf?dl=0
https://www.dropbox.com/s/m5zhgxy8y857l8l/Annex%202.6.1%20Letters%20of%20Support.pdf?dl=0
https://www.dropbox.com/s/9i1p7pvfg7szm0f/Annex%203.2.2%20WP%20Partners_V2.pdf?dl=0
https://www.dropbox.com/s/4cy9nhwow0hqm74/Annex%204.1.%20Innovation%20Packages.pdf?dl=0
https://www.dropbox.com/s/bwpcp9t5i5t7nhe/Annex%205.1.%20Impact%20Area%201%20Partners.pdf?dl=0
https://www.dropbox.com/s/8bdgy48g3b7gvw0/Annex%205.2.Impact%20Area%202%20Partners.pdf?dl=0
https://www.dropbox.com/s/kmrtq2isd646wr5/Annex%205.3.Impact%20Area%203%20Partners.pdf?dl=0
https://www.dropbox.com/s/0qox0xd284hdeol/Annex%205.4.%20Impact%20Area%204%20Partners.pdf?dl=0
https://www.dropbox.com/s/05xls9aghgf9crm/Annex%205.5%20Impact%20Area%205%20Partners.pdf?dl=0
https://www.dropbox.com/s/tby9jixsd32nlpa/Annex%207.2%20Detailed%20Work%20Plan.xlsx?dl=0
https://globalnutritionreport.org/resources/nutrition-profiles/asia/southern-asia/
https://globalnutritionreport.org/resources/nutrition-profiles/asia/southern-asia/
https://ourworldindata.org/age-structure
http://www.fao.org/faostat/en/#data/QCL
https://dx.doi.org/10.2139/ssrn.1205167
https://www.ifpri.org/publication/agriculture-nutrition-disconnect-india-what-do-we-know.
https://openknowledge.worldbank.org/handle/10986/20395


 

65 

 
Headey, D.D., Alderman, H.H., 2019. The relative caloric prices of healthy and unhealthy foods differ 

systematically across income levels and continents. The Journal of Nutrition, 149(11): 2020-2033.  
Hirvonen, K., Bai, Y., Headey, D., Masters, W.A., 2019. Affordability of the EAT-Lancet reference diet: a global 

analysis. The Lancet Global Health, 8(1): E59-E66. 
Raghunathan, K., Headey, D., Herforth, A., 2021. Affordability of nutritious diets in rural India. Food policy, 99: 

101982.  
5 Aravindakshan, S., Rossi, J.F., Krupnik, T.J., 2015. What does benchmarking of wheat farmers practicing 

conservation tillage in the eastern Indo-Gangetic Plains tell us about energy use efficiency? An application 
of slack-based Data Envelopment Analysis. Energy, 90(part 1): 483-493.  

Jat, M.L., Chakraborty, D., Ladha, J.K., Rana, D.S., Gathala, M.K., McDonald, A., Gerard, B., 2020. Conservation 
agriculture for sustainable intensification in South Asia. Nature Sustainability, 3(4): 336-343.  

6 Arshad, Md., Amjath-Babu, T.S., Aravindakshan, S., Krupnik, T.J., Kächele, H., Müller, K., 2018. Climatic 
variability and thermal stress in Pakistan's rice and wheat systems: a stochastic frontier and quantile 
regression analysis. Ecological Indicators, 89: 496-506.  

Dorosh, P.A., 2009. Price stabilization, international trade and national cereal stocks: world price shocks and 
policy response in South Asia. Food Security, 1: 137-149. 

Timsina, J., Connor, D.J., 2001. Productivity and management of rice-wheat cropping systems: issues and 
challenges. Field Crops Research, 69: 93-132.  

7 Jain, M., Fishman, R., Mondal, P., Galford, G.L., Bhattarai, N., Naeem, S., Lall, U., Balwinder-Singh, DeFries, 
R.S., 2021. Groundwater depletion will reduce cropping intensity in India. Science Advances, 7(9): 
eabd2849.  

Shah, T.N., 2009. Climate change and groundwater: India’s opportunities for mitigation and adaptation. 
Environmental Research Letters, 4(3): 035005.  

Shah, T., Singh, O.P., Mukherji, A., 2006. Some aspects of South Asia's groundwater irrigation economy: 
analyses from a survey in India, Pakistan, Nepal Terai and Bangladesh. Hydrogeology Journal, 14(3): 286-
309.  

Qureshi, A., Ahmed, Z.U., Krupnik, T.J., 2015. Moving from resource development to resource management: 
problems, prospects and policy recommendations for sustainable groundwater management in Bangladesh. 
Water Resources Management, 29(12): 4269-4283.  

8 Lal, R., 2010. Soil degradation and food security in South Asia, in: Lal, R., Sivakumar, M.V.K, Faiz, S.M.A., 
Rahman, A.H.M. M., Islam, K.R. (Eds.), Climate change and food security in South Asia. Springer, 
Dordrecht, pp. 137-152. 

Kishore, A., Alvi, M., Krupnik, T.J., 2021. Development of balanced nutrient management innovations in South 
Asia: lessons from Bangladesh, India, Nepal, and Sri Lanka. Global Food Security, 28: 100464.  

Chowdhury, T., Chowdhury, H., Ahmed, A., Park, Y.-K., Chowdhury, P., Hossain, N., Sait, S.M., 2020. Energy, 
exergy, and sustainability analyses of the agricultural sector in Bangladesh. Sustainability, 12(11): 4447.  

Ladha, J.K., Jat, M.L., Chakraborty, D., Pradhan, P., Krupnik, T.J., Sapkota, T.B., Rana, D.S., Tesfaye, K., 
Gérard, B., 2020. Achieving the Sustainable Development Goals in agriculture: the crucial role of nitrogen in 
cereal-based systems. Advances in Agronomy, 163: 39-116. 

Hellin, J., McDonald, A., Jat, M.L., Shyamsunder, P., Singh, A.K., 2021. Mitigating agriculture’s contribution to air 
pollution in India. Lancet Planetary Health, 5(4): E186.  

McDonald, A.J., Balwinder-Singh, Jat, M.L., Craufurd, P., Hellin, J., Hung, N.V., Keil, A., Kishore, A., Kumar, V., 
McCarty, J.L., Pearson, P., Samaddar, A., Shyamsundar, P., Shirsath, P.B., Sidhu, H.S., Singh, A.K., 
Singh, S., Srivastava, A.K., Urban, E., Malik, R.K., Gerard, B., 2020. Indian agriculture, air pollution, and 
public health in the age of COVID. World Development, 135: 105064. 

9 Aryal, J.P., Sapkota, T.B., Khurana, R., Arun, K.C., Rahut, D.B., Jat, M.L., 2020. Climate change and 
agriculture in South Asia: adaptation options in smallholder production systems. Environment, Development 
and Sustainability, 22: 5045-5075.  

Crippa, M., Solazzo, E., Guizzardi, D., Monforti-Ferrario, F., Tubiello, F.N., Leip, A., 2021. Food systems are 
responsible for a third of global anthropogenic GHG emission. Nature Food, 2: 198-209. 

Jat, M.L., Dagar, J.C., Sapkota, T.B., Yadvinder-Singh, Govaerts, B., Ridaura, S.L., Saharawat, Y.S., Sharma, 
R.K., Tetarwal, J.P., Hobbs, H., Stirling, C., 2016. Climate change and agriculture: adaptation strategies 
and mitigation opportunities for food security in South Asia and Latin America. Advances in Agronomy, 137: 
127-236. 

Sapkota, T.B., Khanam, F., Mathivanan, G.P., Vetter, S., Hussain, G., Pilat, A.-L., Shahrin, S., Hossain, K., 
Sarker, N.R., Krupnik, T.J., 2021. Quantifying opportunities for greenhouse gas emissions mitigation using 
big data from smallholder crop and livestock farmers across Bangladesh. Science of the Total Environment, 
786: 147344.  

Sapkota, T.B., Vetter, S.H., Jat, M.L., Sirohi, S., Shirsath, P.B., Singh, R., Jat, H.S., Smith, P., Hillier, J., Stirling, 
C.M., 2019. Cost-effective opportunities for climate change mitigation in Indian agriculture. Science of the 
Total Environment, 655: 1342-1354. 

10 Asadullah, M.N., Kambhampati, U., 2021. Feminization of farming, food security and female empowerment. 
Global Food Security, 29: 100532.  

 



 

66 

 
Elias, M., Mudege, N., Lopez, D.E., Najjar, D., Kandiwa, V., Luis, J., Yila, J., Tegbaru, A., Ibrahim, G., Badstue, 

L.B., Njuguna-Mungai, E., 2018. Gendered aspirations and occupations among rural youth, in agriculture 
and beyond: a cross-regional perspective. Journal of Gender, Agriculture, and Food Security, 3(1): 82-107.  

11 Rasul, G., 2016. Managing the food, water, and energy nexus for achieving the Sustainable Development 
Goals in South Asia. Environmental Development, 18: 14-25.  

Krupnik, T.J., Schulthess, U., Ahmed, Z.U., McDonald, A.J., 2017. Sustainable crop intensification through 
surface water irrigation in Bangladesh? A geospatial assessment of landscape-scale production potential. 
Land Use Policy, 60: 206-222. 

Mottaleb, K.A., Mohanty, S., Nelson, A., 2015. Strengthening market linkages of rice farmers: empirical findings 
from rice farmers in Bangladesh. Applied Economics Perspective and Policy, 37(2): 226-242.  

Urfels, A., McDonald, A.J., Krupnik, T.J., van Oel, P.R., 2020. Drivers of groundwater utilization in water-limited 
rice production systems in Nepal. Water International, 45(1): 39-59.  

Veetil, P.C., Raghu, P., Mohapatra, B., Mohanty, S., 2020. Gender differences in rice value chain participation 
and career preferences of rural youth in India. Development in Practice, 31(1): 93-111. 

12 Gumma, M.K., Thenkabail, P.S., Teluguntla, P., Rao, M.N., Mohammed, I.A., Whitbread, A.M., 2016. Mapping 
rice-fallow cropland areas for short-season grain legumes intensification in South Asia using MODIS 250 m 
time-series data. International Journal of Digital Earth, 9(10): 981-1003.  

13 Krupnik, T.J., Schulthess, U., Ahmed, Z.U., McDonald, A.J., 2017. Sustainable crop intensification through 
surface water irrigation in Bangladesh? A geospatial assessment of landscape-scale production potential. 
Land Use Policy, 60: 206-222.  

Pandey, V.L., Dev, M.S., Jayachandran, U., 2016. Impact of agricultural interventions on the nutritional status in 
South Asia: a review. Food Policy, 62: 28-40.  

Rockström, J., Williams, J., Daily, G., Noble, A., Matthews, N., Gordon, L., Wetterstrand, H., DeClerck, F., Shah, 
M., Steduto, P., de Fraiture, C., Hatibu, N., Unver, O., Bird, J., Sibanda, L., Smith, J., 2017. Sustainable 
intensification of agriculture for human prosperity and global sustainability. Ambio, 46: 4-17.  

Takeshima, H., Kumar, A., Ahmed, A.U., Joshi, P.K., 2021. Agricultural development and modernization in South 
Asia, in: Otsuka, K., Fan, S. (Eds.), Agricultural Development: New Perspectives in a Changing World. 
International Food Policy Research Institute, Washington D.C, pp. 111-152.  

14 Girard, A.W., Self, J.L., McAuliffe, C., Olude, O., 2012. The effects of household food production strategies on 
the health and nutrition outcomes of women and young children: a systematic review. Paediatric and 
Perinatal Epidemiology, 26(1): 205-222. 

Pellegrini, L., Tasciotti, L., 2014. Crop diversification, dietary diversity and agricultural income: empirical evidence 
from eight developing countries. Canadian Journal of Sustainable Development, 35(2): 211-227.  

Sibhatu, K.T., Krishna, V.V., Qaim, M., 2015. Production diversity and dietary diversity in smallholder farm 
households. Proceedings of the National Academy of Sciences, 112(34): 10657-10662.  

15 DeClerck, F.A.J., Fanzo, J., Palm, C., Remans, R., 2011. Ecological approaches to human nutrition. Food and 
Nutrition Bulletin, 32(1): S41-S50.  

Remans, R., Flynn, D.F., DeClerck, F., Diru, W., Fanzo, J., Gaynor, K., Lambrecht, I., Mudiope, J., Mutuo, P.K., 
Nkhoma, P., Siriri, D., Sullivan, C., Palm, C.A., 2011. Assessing nutritional diversity of cropping systems in 
African villages. PloS ONE, 6(6): e21235. 

Harris-Fry, H., Shrestha, N., Costello, A., Saville, N.M., 2017. Determinants of intra-household food allocation 
between adults in South Asia - a systematic review. International Journal of Equity and Health, 16: 107. 

McKinnon, L., Giskes, K., Turrell, G., 2014. The contribution of three components of nutrition knowledge to socio-
economic differences in food purchasing choices. Public Health and Nutrition, 17(8): 1814-1824.  

Spronk, I., Kullen, C., Burdon, C., O'Connor, H., 2014. Relationship between nutrition knowledge and dietary 
intake. The British Journal of Nutrition, 111(10): 1713-1726.  

16 IFAD, 2021. Transforming food systems for rural prosperity: Rural development report 2021, International Fund 
for Agricultural Development, Rome, Italy, pp. 316.  

17 Hawkes, C., Ruel, M.T., 2012. Value chains for nutrition, in: Shenggen Fan, S., Pandya-Lorch, R. (Eds.), 
Reshaping Agriculture for Nutrition and Health, an IFPRI 2020 book. International Food Policy Research 
Institute, Washington, D.C., USA, pp. 213.  

Maestre, M., Poole, N., 2018. Value chains for nutrition in South Asia: who delivers, how, and to whom? IDS 
Bulletin, Transforming Development Knowledge, 49(1). DOI: https://doi.org/10.19088/1968-2018.100.  

Zuberi, S., Mehmood, R., Gazdar, H., 2016. Review of agrifood value chain interventions aimed at enhancing 
consumption of nutritious food by the poor: Pakistan. LANSA Working Paper, Volume 2016, No 7. 
Available: https://www.eldis.org/document/A100510.  

18 Readers are referred to the national development policies and donor priority documents available in Annex 2.6. 
19 World Bank, 2021. Prevalence of stunting, height for age (% of children under 5) - South Asia, World Bank 

Group, Washington D.C., USA. Accessed on: September 23, 2021 [Online]. Available: 
https://data.worldbank.org/indicator/SH.STA.STNT.ZS.  

20 The Economist Intelligence Unit (EIU), 2021. Global Food Security Index, Exploring Challenges and 
Developing Solutions, The Economist Group, Cabot Sq. London, UK. Accessed on: September 4, 2021 
[Online]. Available: https://foodsecurityindex.eiu.com. 

 

https://doi.org/10.19088/1968-2018.100
https://www.eldis.org/document/A100510
https://www.dropbox.com/s/bp0jadvpl4ev7j1/Annex%202.6%20TAFSSA%20Participatory%20Design%20Process.pdf?dl=0
https://data.worldbank.org/indicator/SH.STA.STNT.ZS
https://foodsecurityindex.eiu.com/


 

67 

 
21 Dixon, J., Gulliver, A., Gibbon, D., Hall, M., 2001. Farming systems and poverty: improving farmers' livelihoods 

in a changing world, FAO, Rome, Italy and the World Bank, Washington, D.C., USA. Available: 
http://www.fao.org/3/y1860e/y1860e.pdf. 

22 Khanal, P.R., Santini, G., Merrey, D.G, 2014. Water and the rural poor: interventions for improving livelihoods 
in Asia, FAO, Regional Office for Asia and the Pacific, Bangkok, Thailand. Available: 
http://www.fao.org/3/i3705e/i3705e.pdf. 

You, L., Wood-Sichra, U., Fritz, S., Guo, Z., See, L., Koo, J., 2014. Spatial Production Allocation Model (SPAM) 
2005 v2.0, MapSPAM. Accessed on: September 4, 2021 [Online]. Available from http://mapspam.info. 

23 Paliwal, A., Laborte, A., Paguirigan, N.M., 2017. Rural Poverty and Rice. Rice Today, 15(2): 30-31. 
24 Turner, C., Kalamatianou, S., Drewnowski, A., Kulkarni, B., Kinra, S. and Kadiyala, S., 2020. Food 

environment research in low-and middle-income countries: a systematic scoping review. Advances in 
Nutrition, 11(2): 387-397. 

25 Readers are referred to CSISA’s Annual Reports at https://csisa.org/annual-reports/. Evidence from Bill and 
Melinda Gates Foundation supported activities in India are available on request. 

26 Kadiyala, S., Harris-Fry, H., Pradhan, R., Mohanty, S., Padhan, S., Rath, S., James, P., Fivian, E., Koniz-
Booher, P., Nair, N., Haghparast-Bidgoli, H., 2021. Effect of nutrition-sensitive agriculture interventions with 
participatory videos and women's group meetings on maternal and child nutritional outcomes in rural 
Odisha, India (UPAVAN trial): a four-arm, observer-blind, cluster-randomised controlled trial. The Lancet 
Planetary Health, 5(5): e263-e276. 

Ruel, M.T., Quisumbing, A.R., Balagamwala, M., 2018. Nutrition-sensitive agriculture: what have we learned so 
far?. Global Food Security, 17: 128-153. 

27 Ruel, M.T., Alderman, H., Maternal and Child Nutrition Study Group, 2013. Nutrition-sensitive interventions and 
programmes: how can they help to accelerate progress in improving maternal and child nutrition? The 
Lancet, 382(9891): 536-551. 

28 Akseer, N., Kamali, M., Arifeen, S.E., Malik, A., Bhatti, Z., Thacker, N., Maksey, M., D’Silva, H., Da Silva, I.C. 
and Bhutta, Z.A., 2017. Progress in maternal and child health: how has South Asia fared?. BMJ, 357. 
DOI: 10.1136/bmj.j1608 

Singh, N., Nguyen, P., Scott, S., Kim, S., Neupane, S., Murira, Z., Heidkamp, R., Bhutta, Z., Menon, P. and 
Torlesse, H., 2020. South Asia Is Far from Achieving Universal Coverage of Essential Nutrition 
Interventions: Examining Coverage, Trends, and Inequities, 2005 to 2018. Current Developments in 
Nutrition, 4 (Supplement 2): 907-907. 

29 Chava, L.D., Buggineni, P., Rani, P.U., 2020. Integration of Health and Nutrition into Livelihood Programs 
under DAY-NRLM. South Asia Agriculture and Rural Growth Discussion Note Series. Available: 
https://aajeevika.gov.in/sites/default/files/nrlps_document/Integration-of-Health-and-Nutrition-into-
Livelihood-Programs-under-DAY-NRLM.pdf. 

Cunningham, K., Singh, A., Pandey Rana, P., Brye, L., Alayon, S., Lapping, K., Gautam, B., Underwood, C., 
Klemm, R.D., 2017. Suaahara in Nepal: An at‐scale, multi‐sectoral nutrition program influences knowledge 
and practices while enhancing equity. Maternal & Child Nutrition, 13(4): e12415. 

Shrivastav, M., Saraswat, A., Abraham, N., Reshmi, R.S., Anand, S., Purty, A., Xaxa, R.S., Minj, J., Mohapatra, 
B., Sethi, V., 2021. Early lessons from Swabhimaan, a multi-sector integrated health and nutrition 
programme for women and girls in India. Field Exchange, 65: 103. 

Paul, V.K., Singh, A., Palit, S., 2018. POSHAN Abhiyaan: Making nutrition a jan andolan. Proceedings of the 
Indian National Science Academy, 84(4): 835-841. 

30 Institute for Health Metrics and Evaluation (IHME), 2018. INDIA profile, IHME, University of Washington, 
Seattle, WA. Accessed on: September 23, 2021 [Online]. Available: http://www.healthdata.org/india 

31 Menon, P., Nguyen, P.H., Saha, K.K., Khaled, A., Kennedy, A., Tran, L.M., Sanghvi, T., Hajeebhoy, N., Baker, 
J., Alayon, S., Afsana, K., 2016. Impacts on breastfeeding practices of at-scale strategies that combine 
intensive interpersonal counseling, mass media, and community mobilization: results of cluster-randomized 
program evaluations in Bangladesh and Viet Nam. PLoS Medicine, 13(10): e1002159. 

32 Dixon, J., Rola-Rubzen, M.F., Timsina, J., Cummins, J., Tiwari, T.P., 2020. Socioeconomic Impacts of 
Conservation Agriculture based Sustainable Intensification (CASI) with Particular Reference to South Asia, 
in: Dang, Y.P, Dalal, R.C., Menzies, N.W. (Eds.), No-till Farming Systems for Sustainable Agriculture. 
Springer, New York, pp. 377-394. 

Gathala, M. K., Laing, A. M., Tiwari, T. P., Timsina, J., Islam, S., Bhattacharya, P. M., Dhar, T., Ghosh, A., Sinha, 
A. K., Chowdhury, A. K., Hossain, S., Hossain, I., Molla, S., Rashid, M., Kumar, S., Kumar, R., Dutta, S. K., 
Srivastwa, P. K., Chaudhary, B., Jha, S. K., Ghimire, P., Bastola, B., Chaubey, R. K., Kumar, U. and 
Gérard, B. (2020). Energy-efficient, sustainable crop production practices benefit smallholder farmers and 
the environment across three countries in the Eastern Gangetic Plains, South Asia. Journal of Cleaner 
Production 246. 

Gathala, M. K., Kumar, V., Sharma, P. C., Saharawat, Y. S., Jat, H. S., Singh, M., Kumar, A., Jat, M. L., 
Humphreys, E., Sharma, D. K., Sharma, S. and Ladha, J. K. (2014). Reprint of “Optimizing intensive cereal-
based cropping systems addressing current and future drivers of agricultural change in the Northwestern 
Indo-Gangetic Plains of India”. Agriculture, Ecosystems & Environment 187: 33-46. 

 

http://www.fao.org/3/y1860e/y1860e.pdf
http://www.fao.org/3/i3705e/i3705e.pdf
http://mapspam.info/
https://csisa.org/annual-reports/
https://doi.org/10.1136/bmj.j1608
https://aajeevika.gov.in/sites/default/files/nrlps_document/Integration-of-Health-and-Nutrition-into-Livelihood-Programs-under-DAY-NRLM.pdf
https://aajeevika.gov.in/sites/default/files/nrlps_document/Integration-of-Health-and-Nutrition-into-Livelihood-Programs-under-DAY-NRLM.pdf
http://www.healthdata.org/india


 

68 

 
MacDonald, G. K., D’Odorico, P. and Seekell, D. A. (2016). Pathways to Sustainable Intensification Through 

Crop Water Management. Environmental Research Letters 11(9): http://dx.doi.org/10.1088/1748-
9326/1011/1089/091001. 

33 Rockström, J., Williams, J., Daily, G., Noble, A., Matthews, N., Gordon, L., Wetterstrand, H., DeClerck, F., 
Shah, M., Steduto, P., de Fraiture, C., 2017. Sustainable intensification of agriculture for human prosperity 
and global sustainability. Ambio, 46(1): 4-17. 

34 Roy, D., Thorat, A., 2008. Success in high value horticultural export markets for the small farmers: the case of 
Mahagrapes in India. World Development, 36(10): 1874-1890.  

35 Doss, C., 2014. Data needs for gender analysis in agriculture, in: Quisumbing, A.R., Meinzen-Dick, R.S., 
Raney, T.L., Croppenstedt, A., Behrman, J.A., Peterman, A. (Eds.), Gender in Agriculture. Springer, 
Dordrecht, pp. 55-68. 

36 Quisumbing, A., Ahmed, A., Hoddinott, J., Pereira, A., Roy, S., 2021. Designing for empowerment impact in 
agricultural development projects: Experimental evidence from the Agriculture, Nutrition, and Gender 
Linkages (ANGeL) project in Bangladesh. World Development, 146: 105622. 

37 Njuki, J., Eissler, S., Malapit, H.J., Meinzen-Dick, R.S., Bryan, E. and Quisumbing, A.R., 2021. A review of 
evidence on gender equality, women’s empowerment, and food systems. 

Doss, C.R. and Quisumbing, A.R., 2020. Understanding rural household behavior: Beyond Boserup and Becker. 
Agricultural Economics, 51:47-58. 

Sraboni, E. and Quisumbing, A., 2018. Women’s empowerment in agriculture and dietary quality across the life 
course: Evidence from Bangladesh. Food Policy, 81: 21-36. 

38 Gathala, M. K., Kumar, V., Sharma, P. C., Saharawat, Y. S., Jat, H. S., Singh, M., Kumar, A., Jat, M. L., 
Humphreys, E., Sharma, D. K., Sharma, S., Ladha, J. K, 2013. Optimizing intensive cereal-based cropping 
systems addressing current and future drivers of agricultural change in the northwestern Indo-Gangetic 
Plains of India. Agriculture, Ecosystems & Environment, 177: 85-97.  

Samal, S.K., Rao, K.K., Poonia, S.P., Kumar, R., Mishra, J.S., Prakash, V., Mondal, S., Dwivedi, S.K., Bhatt, 
B.P., Naik, S.K., Choubey, A.K., Kumar, V., Malik, R.K., McDonald, A., 2017. Evaluation of Long-term 
Conservation Agriculture and Crop Intensification in Rice-Wheat Rotation of Indo-Gangetic Plains of South 
Asia: carbon dynamics and productivity. European Journal of Agronomy, 90: 198-208. 

39 Foster, T., Adikhari, R., Adikhari, S., Justice, S., Tiwari, B., Urfels, A., Krupnik, T.J., 2021. Improving pumpset 
selection to support intensification of groundwater irrigation in the Eastern Indo-Gangetic Plains. Agricultural 
Water Management, 256: 107070. 

Lefore, N., Alvar, C., Schmitter, P., 2021. Solar for all: A framework to deliver inclusive and environmentally 
sustainable solar irrigation for smallholder agriculture. Energy Policy, 154: 112313. 

40 Keil, A., Mitra, A., Srivastava, A.K., McDonald, A., 2019. Social inclusion increases with time for zero-tillage 
wheat in the Eastern Indo-Gangetic Plains. World Development 123: 104582.  

Readers are also referred to the annual reports of the Cereal Systems Initiative for South Asia (CSISA) and the 
Sustainable and Resilient Farming Systems Intensification (SRFSI) projects for evidence on adoption rates 
and public-private partnerships. 

41 Van Loon, J., Woltering, L., Krupnik, T. J., Baudron, F., Boa, M., Govaerts, B., 2020. Scaling agricultural 
mechanization services in smallholder farming systems: case studies from sub-Saharan Africa, South Asia, 
and Latin America. Agricultural Systems, 180: 102792. 

42 Montes de Oca Munguia, O., Pannell, D.J., Llewellyn, R., 2021. Understanding the Adoption of Innovations in 
Agriculture: A Review of Selected Conceptual Models. Agronomy, 11(1): 139. 

Rogers, E.M, 1962. Diffusion of Innovations. New York, Free Press of Glencoe, pp 367. 
43 Jat, H. S., Kumar, V., Datta, A., Choudhary, M., Yadvinder, S., Kakraliya, S. K., Poonia, T., McDonald, A. J., 

Jat, M. L., Sharma, P. C., 2020. Designing profitable, resource use efficient and environmentally sound 
cereal based systems for the Western Indo-Gangetic plains. Scientific reports, 10(1): 19267. 

Sapkota, T.B., Khanam, F., Mathivanan, G.P., Vetter, S., Hussain, S.G., Pilat, A.-L., Shahrin, S., Hossain, M.K., 
Sarker, N.R., Krupnik, T.J., 2021. Quantifying opportunities for greenhouse gas emissions mitigation using 
big data from smallholder crop and livestock farmers across Bangladesh. The Science of the total 
environment, 786: 147344. 

Sapkota, T.B., Vetter, S.H., Jat, M.L., Sirohi, S., Shirsath, P.B., Singh, R., Jat, H.S., Smith, P., Hillier, J., Stirling, 
C.M., 2019. Cost-effective opportunities for climate change mitigation in Indian agriculture. The Science of 
the total environment, 655: 1342-1354. 

44 Ministry of Environment, Forest, and Climate Change, 2021. Nationally Determined Contributions (NDCs) 
2021, Government of People's Republic of Bangladesh, Dhaka, Bangladesh. Available: 
https://www4.unfccc.int/sites/NDCStaging/pages/Party.aspx?party=BGD. 

Ministry of New and Renewable Energy, 2019. Guidelines for Implementation of Pdhan Mantri Kisan Urja 
Surakha evam Utthan Mahabiyan Scheme, Government of India, New Delhi, India. Available: 
http://www.indiaenvironmentportal.org.in/content/465199/guidelines-for-implementation-of-pradhan-mantri-
kisan-urja-suraksha-evem-utthan-mahabhiyan-pm-kusum-scheme/. 

45 Dasgupta, N., Bhardwaj, M. 2018. India's $230 million plan to stop crop burning that pollutes Delhi 
falls short of estimates. Reuters Online. Available online: https://www.reuters.com/article/us-
india-pollution-idUSKCN1FY0IA. Accessed: 27 September, 2023. 

 

http://dx.doi.org/10.1088/1748-9326/1011/1089/091001.
http://dx.doi.org/10.1088/1748-9326/1011/1089/091001.
https://csisa.org/annual-reports/
https://srfsi.cimmyt.org/
https://www4.unfccc.int/sites/NDCStaging/pages/Party.aspx?party=BGD
http://www.indiaenvironmentportal.org.in/content/465199/guidelines-for-implementation-of-pradhan-mantri-kisan-urja-suraksha-evem-utthan-mahabhiyan-pm-kusum-scheme/
http://www.indiaenvironmentportal.org.in/content/465199/guidelines-for-implementation-of-pradhan-mantri-kisan-urja-suraksha-evem-utthan-mahabhiyan-pm-kusum-scheme/
https://www.reuters.com/article/us-india-pollution-idUSKCN1FY0IA
https://www.reuters.com/article/us-india-pollution-idUSKCN1FY0IA


 

69 

 
Government of India, Ministry of Agriculture. National Policy for Management of Crop Residues 

(NPMCR). epartment of Agriculture & Cooperation (Natural Resource Management Division). 
Krishi Bhawan, New Delhi November, 2014. Available online: 
https://agricoop.nic.in/sites/default/files/NPMCR_1.pdf. Accessed 27 September, 2023. 

46 Sapkota, T.B., Khanam, F., Mathivanan, G.P., Vetter, S., Hussain, S.G., Pilat, A.-L., Shahrin, S., Hossain, 
M.K., Sarker, N.R., Krupnik, T.J., 2021. Quantifying opportunities for greenhouse gas emissions mitigation 
using big data from smallholder crop and livestock farmers across Bangladesh. The Science of the Total 
Environment, 786: 147344. 

Sapkota, T.B., Vetter, S.H., Jat, M.L., Sirohi, S., Shirsath, P.B., Singh, R., Jat, H.S., Smith, P., Hillier, J., Stirling, 
C.M., 2019. Cost-effective opportunities for climate change mitigation in Indian agriculture. The Science of 
the Total Environment, 655: 1342-1354. 

Vetter, S.H., Sapkota, T.B., Hillier, J., Stirling, C.M., Macdiarmid, J.I., Aleksandrowicz, L., Green, R., Joy, E.J., 
Dangour, A.D., Smith, P., 2017. Greenhouse gas emissions from agricultural food production to supply 
Indian diets: Implications for climate change mitigation. Agriculture, Ecosystems and Environment, 237: 
234-241. 

47 Gathala, M.K., Laing, A.M., Tiwari, T.P., Timsina, J., Islam, S., Bhattacharya, P.M., Dhar, T., Ghosh, A., Sinha, 
A.K., Chowdhury, A.K., Hossain, S., Hossain, I., Molla, S., Rashid, M., Kumar, S., Kumar, R., Dutta, S.K., 
Srivastwa, P.K., Chaudhary, B., Jha, S.K., Ghimire, P., Bastola, B., Chaubey, R.K., Kumar, U., Gérard, B., 
2020. Energy-efficient, sustainable crop production practices benefit smallholder farmers and the 
environment across three countries in the Eastern Gangetic Plains, South Asia. Journal of Cleaner 
Production, 246. DOI: https://doi.org/10.1016/j.jclepro.2019.118982. 

Jat, M.L., Chakraborty, D., Ladha, J.K., Rana, D.S., Gathala, M.K., McDonald, A., Gerard, B., 2020. Conservation 
agriculture for sustainable intensification in South Asia. Nature Sustainability, 3(4): 336-343. 

Toorop, R.A., Lopez-Ridaura, S., Bijarniya, D., Kalawantawanit, E., Jat, R.K., Prusty, A.K., Jat, M.L., Groot, J.C., 
2020. Farm-level exploration of economic and environmental impacts of sustainable intensification of rice-
wheat cropping systems in the Eastern Indo-Gangetic plains. European Journal of Agronomy, 121: 126157. 

48 Beillouin, D., Ben-Ari, T., Makowski, D., 2019. Evidence map of crop diversification strategies at the global 
scale. Environmental Research Letters, 14(12): 123001 

49 Readers are also referred to the annual reports of the Cereal Systems Initiative for South Asia (CSISA) and the 
Sustainable and Resilient Farming Systems Intensification (SRFSI) reports that contain MELIA data used to 
assist in estimates of adoption rates. 

50 Beillouin, D., Ben-Ari, T., Makowski, D., 2019. Evidence map of crop diversification strategies at the global 
scale. Environmental Research Letters, 14(12): 123001 

Krupnik, T.J., Schulthess, U., Ahmed, Z.U., McDonald, A.J., 2017. Sustainable crop intensification through 
surface water irrigation in Bangladesh? A geospatial assessment of landscape-scale production potential. 
Land Use Policy, 60: 206-222. 

Lal, B., Gautam, P., Panda, B.B., Tripathi, R., Shahid, M., Bihari, P., Guru, P.K., Singh, T., Meena, R.L., Nayak, 
A.K., 2020. Identification of energy and carbon efficient cropping systems for ecological sustainability of rice 
fallow. Ecological Indicators, 115: 106431. 

51 Kumar, A., Takeshima, H., Thapa, G., Adhikari, N., Saroj, S., Karkee, M., Joshi, P.K., 2020. Adoption and 
diffusion of improved technologies and production practices in agriculture: Insights from a donor-led 
intervention in Nepal. Land Use Policy, 95: 104621. 

52 Bhargava, A., Boudot, C., Butle, A., Chomé, G., Gupta, K., Singh, R., Schulthess, U., 2017. Conservation 
Agriculture: Documenting Adoption Across the Indo-Gangetic Plains of India. Leveraging Evidence for 
Access and Development. Final Report 2017. CGIAR Independent Science and partnership Council. 
Available: https://ifmrlead.org/conservation-agriculture-documenting-adoption-across-the-gangetic-plains-of-
india/. 

53 Readers are referred to the annual reports of the Cereal Systems Initiative for South Asia (CSISA) and the 
Sustainable and Resilient Farming Systems Intensification (SRFSI) projects for evidence diversification 
adoption and intensification in rice-fallow systems. 

54 Gathala, M.K., Laing, A.M., Tiwari, T.P., Timsina, J., Islam, S., Bhattacharya, P.M., Dhar, T., Ghosh, A., Sinha, 
A.K., Chowdhury, A.K., Hossain, S., Hossain, I., Molla, S., Rashid, M., Kumar, S., Kumar, R., Dutta, S.K., 
Srivastwa, P.K., Chaudhary, B., Jha, S.K., Ghimire, P., Bastola, B., Chaubey, R.K., Kumar, U., Gérard, B., 
2020. Energy-efficient, sustainable crop production practices benefit smallholder farmers and the 
environment across three countries in the Eastern Gangetic Plains, South Asia. Journal of Cleaner 
Production, 246. DOI: https://doi.org/10.1016/j.jclepro.2019.118982.  

Sapkota, T.B., Vetter, S.H., Jat, M.L., Sirohi, S., Shirsath, P.B., Singh, R., Jat, H.S., Smith, P., Hillier, J., Stirling, 
C.M., 2019. Cost-effective opportunities for climate change mitigation in Indian agriculture. The Science of 
the Total Environment, 655: 1342-1354. 

Krupnik, T.J., Schulthess, U., Ahmed, Z.U., McDonald, A.J., 2017. Sustainable crop intensification through 
surface water irrigation in Bangladesh? A geospatial assessment of landscape-scale production potential. 
Land Use Policy, 60: 206-222. 

Krupnik, T.J., Ahmed, Z.U., Timsina, J., Shahjahan, M., Kurishi, A.S.M.A., Miah, A.A., Rahman, B.M.S., Gathala, 
M.K., McDonald, A.J., 2015. Forgoing the fallow in Banglash’s stress-prone Coastal Deltaic environments: 

 

https://agricoop.nic.in/sites/default/files/NPMCR_1.pdf
https://doi.org/10.1016/j.jclepro.2019.118982
https://csisa.org/annual-reports/
https://srfsi.cimmyt.org/
https://ifmrlead.org/conservation-agriculture-documenting-adoption-across-the-gangetic-plains-of-india/
https://ifmrlead.org/conservation-agriculture-documenting-adoption-across-the-gangetic-plains-of-india/
https://csisa.org/annual-reports/
https://srfsi.cimmyt.org/
https://doi.org/10.1016/j.jclepro.2019.118982


 

70 

 
effect of sowing date, Nnitrogen, and genotype on wheat yield in farmers’ fields. Field Crops Resesearch, 
170: 7–20. 

Sapkota, T.B., Khanam, F., Mathivanan, G.P., Vetter, S., Hussain, S.G., Pilat, A.-L., Shahrin, S., Hossain, M.K., 
Sarker, N.R., Krupnik, T.J., 2021. Quantifying opportunities for greenhouse gas emissions mitigation using 
big data from smallholder crop and livestock farmers across Bangladesh. The Science of the Total 
Environment, 786: 147344. 

55 Gillespie, S., Harris, J., Kadiyala, S., 2012. The agriculture-nutrition disconnect in India: What do we know? 
IFPRI Discussion Paper 1187. Available: https://www.ifpri.org/publication/agriculture-nutrition-disconnect-
india-what-do-we-know.  

Rama, M., Béteille, T., Li, Y., 2014. Addressing Inequality in South Asia. South Asia Development Forum, World 
Bank Group, Washington, D.C., USA. Available: 
https://openknowledge.worldbank.org/handle/10986/20395. 

Jain, M., Fishman, R., Mondal, P., Galford, G.L., Bhattarai, N., Naeem, S., Lall, U., Balwinder-Singh, DeFries, 
R.S., 2021. Groundwater depletion will reduce cropping intensity in India. Science Advances, 7(9): 
eabd2849.  

Ortiz-Bobea, A., Ault, T.R., Carrillo, C.M., Chambers, R.G., Lobell, D.B., 2021. Anthropogenic climate change 
has slowed global agricultural productivity growth. Nature Climate Change, 11: 306-312.  

56 Carletto, C., Jolliffe, D., Banerjee, R., 2015. From tragedy to renaissance: improving agricultural data for better 
policies. The Journal of Development Studies, 51(2): 133-148. 

57 Marshall, Q., Bellows, A.L., McLaren, R., Jones, A.D. and Fanzo, J., 2021. You Say You Want a 
Data Revolution? Taking on Food Systems Accountability. Agriculture, 11(5): 422. 

58 Gardeazabal, A., Lunt, T., Jahn, M.M., Verhulst, N., Hellin, J., Govaerts, B., 2021. Knowledge management for 
innovation in agrifood systems: a conceptual framework. Knowledge Management Research & Practice. 
DOI: https://doi.org/10.1080/14778238.2021.1884010. 

Govaerts, B., Negra, C., Camacho Villa, T.C., Chavez Suarez, X., Espinosa, A.D., Fonteyne, S., Gardeazabal, 
A., Gonzalez, G., Gopal Singh, R., Kommerell, V., Kropff, W., Lopez Saavedra, V., Mena Lopez, G., Odjo, 
S., Palacios Rojas, N., Ramirez-Villegas, J., Van Loon, J., Vega, D., Verhulst, N., Woltering, L., Jahn, M., 
Kropff, M., 2021. One CGIAR and the integrated agrifood systems initiative: from short-termism to 
transformation of the world's food systems. PloS ONE, 16(6): e0252832. 

59 Examples of cross-CGAR projects successful in cooperating with NARES partners on data co-generation, co-
analysis and sharing are exemplified by the Cereal Systems Initiative for South Asia (CSISA), and notably 
by: A.K. Singh, Peter Craufurd, Andrew McDonald, Ajoy Kumar Singh, Anjani Kumar, Randhir Singh, 
Balwinder Singh, Sudhansu Singh, Virender Kumar and R.K. Malik (Eds.) (2019). New Frontiers in 
Agricultural Extension. International Maize and Wheat Improvement Center (CIMMYT). pp. 340 and by K. 
Singh, Peter Craufurd, Sudhanshu Singh, Virender Kumar, Balwinder Singh, Andrew McDonald, Ajoy 
Kumar Singh, Anjani Kumar, Randhir Singh, Rajbir Singh, Prakashan C. Veettil, P. Panneerselvam and 
R.K. Malik (Eds.) 2020. New Frontiers in Agricultural Extension - Volume II. International Maize and Wheat 
Improvement Center (CIMMYT). pp. 550.  

60 Govaerts, B., Negra, C., Camacho Villa, T.C., Chavez Suarez, X., Espinosa, A.D., Fonteyne, S., Gardeazabal, 
A., Gonzalez, G., Gopal Singh, R., Kommerell, V., Kropff, W., Lopez Saavedra, V., Mena Lopez, G., Odjo, 
S., Palacios Rojas, N., Ramirez-Villegas, J., Van Loon, J., Vega, D., Verhulst, N., Woltering, L., Jahn, M., 
Kropff, M., 2021. One CGIAR and the integrated agrifood systems initiative: from short-termism to 
transformation of the world's food systems. PloS ONE, 16(6): e0252832. 

Snapp, S.S., Grabowski, P., Chikowo, R., Smith, A., Anders, E., Sirrine, D., Chimonyo, V., Bekunda, M., 2018. 
Maize yield and profitability tradeoffs with social, human and environmental performance: is sustainable 
intensification feasible? Agricultural System, 162: 77-88.  

61 Pandey, V. L., Dev, M. S. and Jayachandran, U. 2016. Impact of Agricultural Interventions on the Nutritional 
Status in South Asia: A Review. Food Policy 62: 28-40. 

Ruel, M.T., Quisumbing, A.R., Balagamwala, M., 2018. Nutrition-sensitive agriculture: what have we learned so 
far? Global Food Security, 17: 128-153. 

62 VanderZaag, P., Phan, T.X., Demonteverde, V.E., Kiswa, C., Parker, M., Nyawade, S., Wauters, P., Barkye, 
A., 2021. Apical rooted cuttings revolutionize seed potato production by smallholder farmers in the Tropics, 
in: Yildi, M., Ozgen, Y. (Eds.), Solanum tuberosum - a Promising Crop for Starvation Problem [Working 
Title]. IntechOpen Limited, Princes Gate Court, London, UK. 

63 Examples include: https://data.cimmyt.org/dataverse/csisadvn 
64 McDonald, C., MacLeod, N.D., Lisson, S., Corfield, J.P., 2019. The Integrated Analysis Tool (IAT)- a model for 

the evaluation of crop-livestock and socio-economic interventions in smallholder farming systems. 
Agricultural Systems, 176: 102659.  

Groot, J.C.J., Oomen, G.J.M., Rossing, W.A.H., 2012. Multi-objective optimization and design of farming 
systems. Agricultural Systems, 110: 63-77.  

Estrada-Carmona, N., Raneri, J.E., Alvarez, S., Timler, C., Chatterjee, S.A., Ditzler, L., Kennedy, G., Remans, 
R., Brouwer, I., Borgonjen-van den Berg, K., Talsma, E.F., Groot, J.C.J., 2019. A model-based exploration 
of farm-household livelihood and nutrition indicators to guide nutrition-sensitive agriculture interventions. 
Food Security, 12: 59-81.  

 

https://www.ifpri.org/publication/agriculture-nutrition-disconnect-india-what-do-we-know
https://www.ifpri.org/publication/agriculture-nutrition-disconnect-india-what-do-we-know
https://openknowledge.worldbank.org/handle/10986/20395
https://doi.org/10.1080/14778238.2021.1884010
https://csisa.org/


 

71 

 
65 Aravindakshan, S., Krupnik, T.J., Amjath-Babu, T.S., Speelman, E.N., Tur-Cardona, J., Tittonell, P., Groot, 

J.C., 2021. Quantifying farmers’ preferences for cropping systems intensification: A choice experiment 
approach applied in coastal Bangladesh’s risk prone farming systems. Agricultural Systems, 189: 103069. 

66 Groot, J.C.J., Kennedy, G., Remans, R., Estrada-Carmona, N., Raneri, J., DeClerck, F., Alvarez, S., 
Mashingaidze, N., Timler, C., Stadler, M., del Rio Mena, T., Horlings, L., Brouwer, I., Cole, S.M., 2017. 
Integrated systems research in nutrition-sensitive landscape: a theoretical methodological framework, in: 
Oborn, I., Vanlauwe, B., Phillips, M., Thomas, R., Brooijmans, W. Atta-Krah, K. (Eds.), Sustainable 
intensification in smallholder agriculture: An integrated systems research approach. Earthscan Food and 
Agriculture series, Routledge, Informa UK Limited, pp.259-274. 

67 DeClerck, F.A.J., Fanzo, J., Palm, C., Remans, R., 2011. Ecological approaches to human nutrition. Food and 
Nutrition Bulletin, 32(1): S41–S50.  

Luckett, B.G., DeClerck, F.A., Fanzo, J., Mundorf, A.R., Rose, D., 2015. Application of the Nutrition Functional 
Diversity indicator to assess food system contributions to dietary diversity and sustainable diets of Malawian 
households. Public Health and Nutrition, 18 (13): 2479-2487. 

Remans, R., Flynn, D.F., DeClerck, F., Diru, W., Fanzo, J., Gaynor, K., Lambrecht, I., Mudiope, J., Mutuo, P.K., 
Nkhoma, P., Siriri, D., Sullivan, C., Palm, C.A., 2011. Assessing nutritional diversity of cropping systems in 
African villages. PloS ONE, 6(6): e21235.  

68 Amarnath, G., Ghosh, S., Alahacoon, N., 2020. Measuring nutrition-water interactions from space, International 
Water Management Institute, Colombo, Sri Lanka. Accessed on: September 5, 2021 [Online]. Available: 
https://www.slideshare.net/ifpri/measuring-nutritionwater-interactions-from-space. 

69 Baruah, S., Mohanty, S., 2019. Small farmers, large fields – an initiative to improve sustainability of small farms 
through synchronized participatory farming. Agricultural and Applied Economics Association, Annual 
Meeting, July 21-23, Atlanta, Georgia, No°290734. DOI: 10.22004/ag.econ.290734. 

70 Methods will be loosely based on: Kennedy, G., Raneri, J., Termote, C., Nowak, V., Remans, R., Groot, J.C.J., 
Thilsted, S.H., 2017. Nutrition-sensitive landscapes: approach and methods to assess food availability and 
diversification of diets, in: Oborn, I., Vanlauwe, B., Phillips, M., Thomas, R., Brooijmans, W. Atta-Krah, K. 
(Eds.), Sustainable intensification in smallholder agriculture: An integrated systems research approach. 
Earthscan Food and Agriculture series, Routledge, Informa UK Limited, pp. 247-258. Yet while this 
approach focused on dietary diversity scores and participatory, community-led mapping, we will also 
innovate and include simulation modeling and considerations of climate change in nutrition-sensitive 
landscape design. Probable simulation models to be used may include the Integrated Decision Support 
System (IDSS), an example of which can be found here: Clarke, N., Bizimana, J.C., Dile, Y., Worqlul, A., 
Osorio, J., Herbst, B., Richardson, J.W., Srinivasan, R., Gerik, T.J., Williams, J., Jones, C.A., Jeong, J., 
2017. Evaluation of new farming technologies in Ethiopia using the Integrated Decision Support System 
(IDSS). Agricultural Water Management, 180(Pt B): 267-279. Another modeling tool that may be used is 
Landscape IMAGES, detailed here: Groot, J.C.J., Rossing, W.A.H., Jellema, A., Stobbelaar, D.J., Renting, 
H., Van Ittersum, M.K., 2007. Exploring multi-scale trade-offs between nature conservation, agricultural 
profits and landscape quality-A methodology to support discussions on land-use perspectives. Agriculture, 
Ecosystems & Environment, 120(1): 58-69.  

71 Van Loon, J., Woltering, L., Krupnik, T.J., Baudron, F., Boa, M., Govaerts, B., 2020. Scaling agricultural 
mechanization services in smallholder farming systems: case studies from sub-Saharan Africa, South Asia, 
and Latin America. Agricultural Systems, 180: 102792.  

72 Keil, A., Mitra, A., Srivastava, A.K., McDonald, A., 2019. Social inclusion increases with time for zero-tillage 
wheat in the Eastern Indo-Gangetic Plains. World Development, 123: 104582.  

Singh, S., 2017. How inclusive and effective are farm machinery rental services in India? Case Studies from 
Punjab. Indian Journal of Agricultural Economics, 72(3): 230-250.  

73 Kuehne, G., Llewellyn, R., Pannell, D., Wilkinson, R., Dolling, P., Ouzman, J., Ewing, M., 2017. Predicting 
farmer uptake of new agricultural practices: a tool for research, extension and policy. Agricultural Systems, 
156: 115-125.  

Sartas, M., Schut, M., Proietti, C., Thiele, G., Leeuwis, C., 2020. Scaling readiness: science and practice of an 
approach to enhance impact of research for development. Agricultural Systems, 183: 102874. 

74 Readers are referred to the annual reports of the Cereal Systems Initiative for South Asia (CSISA) and the 
Sustainable and Resilient Farming Systems Intensification (SRFSI) projects for evidence on NARES and 
farmers’ collaboration in on-station and on-farm experiments. 

75 Lin, B.B., 2011. Resilience in agriculture through crop diversification: adaptive management for environmental 
change. BioScience, 61: 183–193.  

Tamburini, G., Bommarco, R., Wanger, T.C., Kremen, C., van der Heijden, M.G., Liebman, M., Hallin, S.,  2020. 
Agricultural diversification promotes multiple ecosystem services without compromising yield. Science 
advances, 6(45): eaba1715. 

76 Readers are referred to the reports of the Cereal Systems Initiative for South Asia – Mechanization and 
Irrigation (CSISA-MI) and Cereal Systems Initiative for South Asia – Mechanization and Extension (CSISA-
MEA) projects, respectively, for evidence of the impact of private sector engagement in farm machinery and 
farm service provision markets. Additional evidence is presented by Van Loon, J., Woltering, L., Krupnik, 
T.J., Baudron, F., Boa, M., Govaerts, B., 2020. Scaling agricultural mechanization services in smallholder 

 

https://www.slideshare.net/ifpri/measuring-nutritionwater-interactions-from-space
https://csisa.org/annual-reports/
https://srfsi.cimmyt.org/
https://csisa.org/annual-reports/
https://csisa.org/annual-reports/
https://csisa.org/annual-reports/


 

72 

 
farming systems: Case studies from sub-Saharan Africa, South Asia, and Latin America. Agricultural 
Systems, 180: 102792. 

77 Sokchea, A., Culas, R.J., 2015. Impact of contract farming with farmer organizations on farmers’ income: a 
case study of Reasmey Stung Sen Agricultural Development Cooperative in Cambodia. Australasian 
Agribusiness Review, 23(1): 1-11. 

Markelova, H., Meinzen-Dick, R., Hellin, J., Dohrn, S., 2009. Collective action for smallholder market access. 
Food Policy, 34(1):1-7. 

Narrod, C., Roy, D., Okello, J., Avendano, B., Rich, K., Thorat, A., 2009. Public private partnerships and 
collective action in high value fruit and vegetable supply chains. Food Policy, 34(1): 8-15. 

78 Baruah, S., Mohanty, S., 2019. Small farmers, large fields – an initiative to improve sustainability of small farms 
through synchronized participatory farming. Agricultural and Applied Economics Association, Annual 
Meeting, July 21-23, Atlanta, Georgia, No°290734. DOI: 10.22004/ag.econ.290734.   

Mohanty, S., Baruah, S., Mohapatra, B., Veettil, P.C., 2018. Validating the small-farmers, large-field concept to 
double income. Rice Today, 17(1): 43-44. 

Ba, H.A., de Mey, Y., Thoron, S., Demont, M., 2019. Inclusiveness of contract farming along the vertical 
coordination continuum: evidence from the Vietnamese rice sector. Land Use Policy, 87: 104050. 

79 Kadiyala, S., Harris-Fry, H., Pradhan, R., Mohanty, S., Padhan, S., Rath, S., James, P., Fivian, E., Koniz-
Booher, P., Nair, N., Haghparast-Bidgoli, H., Mishra, N.K., Rath, S., Beaumont, E., Danton, H., Krishnan, S., 
Parida, M., O’Hearn, M., Kumar, A., Upadhyay, A., Tripathy, P., Skordis, J., Sturgess, J., Elbourne, D., 
Prost, A., Allen, E., 2021. Effect of nutrition-sensitive agriculture interventions with participatory videos and 
women's group meetings on maternal and child nutritional outcomes in rural Odisha, India (UPAVAN trial): a 
four-arm, observer-blind, cluster-randomised controlled trial. The Lancet Planetary Health, 5(5): e263-e276. 

Ahmed, A.U., Ghostlaw, J., 2019. Diversifying rice-centric agriculture and diets: the Bangladesh experience, in: 
Shenggen, F., Sivan, Y., Rajul, P.-L. (Eds.), in Agriculture for Improved Nutrition: Seizing the Momentum, 
Chapter 15. International Food Policy Research Institute (IFPRI) and CABI, Wallingford, UK, pp.154-164.  

80 Dorward, P., Shepherd, D., Galpin, M., 2007. Participatory farm management methods for analysis, decision 
making and communication, United Nations Food and Agriculture Organization, Rome, Italy. Available: 
https://www.eldis.org/document/A44848. 

81 Pearce, D., Dora, M., Wesana, J., Gellynck, X., 2021. Toward sustainable primary production through the 
application of lean management in South African fruit horticulture. Journal of Cleaner Production, 313: 
127815  

82 Batista, L., Dora, M., Garza-Reyes, J.A., Kumar, V., 2021. Improving the sustainability of food supply chains 
through circular economy practices – a qualitative mapping approach. Management of Environmental 
Quality, 32(4):1-16.  

83 Dora, M., Biswas, S., Choudhury, S., Nayak, R., Irani, Z., 2021. A system-wide interdisciplinary conceptual 
framework for food loss and waste mitigation strategies in the supply chain. Industrial Marketing 
Management, 93: 492-508.   

84 Martin, C.K., Nicklas, T., Gunturk, B., Correa, J.B., Allen, H.R., Champagne, C., 2014. Measuring food intake 
with digital photography. Journal of Human Nutrition and Dietetics, 27(S1): 72-81. 

85 Wedel, M., Pieters, R., 2008. A review of eye-tracking research in marketing. Review of Marketing Research, 
4: 123-147. 

Khushaba, R.N., Wise, C., Kodagoda, S., Louviere, J., Kahn, B.E., Townsend, C., 2013. Consumer 
neuroscience: assessing the brain response to marketing stimuli using electroencephalogram (EEG) and 
eye tracking. Expert Systems with Applications, 40(9): 3803-3812. 

86 Constantinides, S. V., Turner, C., Frongillo, E. A., Bhandari, S., Reyes, L. I., &Blake, C. E. 2021. Using a global 
food environment framework to understand relationships with food choice in diverse low-and middle-income 
countries. Global Food Security, 29:100511. 

Turner, C., Kalamatianou, S., Drewnowski, A., Kulkarni, B., Kinra, S.,  Kadiyala, S. 2020. Food environment 
research in low-and middle-income countries: a systematic scoping review. Advances in Nutrition, 11(2): 
387-397. 

87 Mair, J., Battilana, J., Cardenas, J., 2012. Organizing for society: a typology of social entrepreneuring 
models. Journal of Business Ethics, 111(3): 353–373. 

Chodavarapu, S., Asa, G., Peter., J., 2016. Agribusiness in South Asia, World Bank Group, Washington, DC., 
USA. Available: https://openknowledge.worldbank.org/handle/10986/25116. 

Kilelu, C.W., Klerkx, L., Leeuwis, C., 2017. Supporting smallholder commercialisation by enhancing integrated 
coordination in agrifood value chains: experiences with dairy hubs in Kenya. Experimental Agriculture, 
53(2): 269–287. 

Rauter, R., Jonker, J., Baumgartner, R.J., 2017.Going one’s own way: drivers in developing business models for 
sustainability. Journal of Cleaner Production, 140(1): 144–154. 

Špička, J., 2018. How does public investment support change the capital structure and productivity of small 
enterprises? An empirical study of the food industry. International Food and Agribusiness Management 
Review, 21(8): 1045-1059. 

88 Narrod, C., Roy, D., Okello, J., Avendaño, B., Rich, K., Thorat, A., 2009. Public–private partnerships and 
collective action in high value fruit and vegetable supply chains. Food Policy, 34(1): 8-15.   

 

https://www.eldis.org/document/A44848
https://openknowledge.worldbank.org/handle/10986/25116


 

73 

 
Cooper, G.S., Shankar, B., Rich, K.M., Ratna, N.N., Alam, M.J., Singh, N., Kadiyala, S., 2021. Can fruit and 

vegetable aggregation systems better balance improved producer livelihoods with more equitable 
distribution?. World Development, 148: 105678.  

Veettil, P.C., Yashodha, Y., Johny, J., 2021. Group contracts and sustainability: experimental evidence from 
smallholder seed production. PloS One, 16(8): e0255176. 

89 Cooksey-Stowers, K., Schwartz, M.B., Brownell, K.D., 2017. Food swamps predict obesity rates better than 
food deserts in the United States. International journal of environmental research and public health, 14(11): 
1366. 

Blake, M.R., Backholer, K., Lancsar, E., Boelsen‐Robinson, T., Mah, C., Brimblecombe, J., Zorbas, C., Billich, N., 
Peeters, A., 2019. Investigating business outcomes of healthy food retail strategies: a systematic scoping 
review. Obesity Reviews, 20(10): 1384-1399. 

90 Pingali, P., Aiyar, A., Abraham, M., Rahman, A., 2019. Linking farms to markets: reducing transaction costs 
and enhancing bargaining power, in: Pingali, P., Aiyar, A., Abraham, M., Rahman, A. (Eds.), Transforming 
food systems for a rising India. Palgrave Studies in Agricultural Economics and Food Policy, Palgrave 
Macmillan, Cham, pp 193-214.  

Agarwal, B., 2018. Can group farms outperform individual family farms? Empirical insights from India. World 
Development, 108: 57-73. 

Veettil, P.C., Yashodha, Y., Johny, J., 2021. Group contracts and sustainability: experimental evidence from 
smallholder seed production. PloS One, 16(8): e0255176. 

91 Dizon, F.J. F., Herforth, A., 2018. The cost of nutritious food in South Asia. World Bank Policy Research 
Working Paper n°8557, World Bank Group, Washington, D.C., USA. Available: 
https://openknowledge.worldbank.org/handle/10986/30284. 

Bai, Y., Naumova, E.N., Masters, W.A., 2020. Seasonality of diet costs reveals food system performance in East 
Africa. Science advances, 6(49): eabc2162. 

Ryckman, T., Beal, T., Nordhagen, S., Murira, Z.,Torlesse, H., 2021. Affordability of nutritious foods for 
complementary feeding in South Asia. Nutrition reviews, 79(Supplement 1): 52-68. 

92 Henson, S., Agnew, J., 2021. Are market‐based solutions a viable strategy for addressing micronutrient 
deficiency? Lessons from case studies in sub‐Saharan Africa and South Asia. Development Policy 
Review, 39(2): 233-249.  

Akhtar, S., 2016. Malnutrition in South Asia-A critical reappraisal. Critical reviews in food science and 
nutrition, 56(14): 2320-2330. 

93 Harris, F., Moss, C., Joy, E.J.M., Quinn, R., Scheelbeek, P.F.D., Dangour, A.D., Green, R., 2020. The water 
footprint of diets: a global systematic review and meta-analysis. Advances in Nutrition, 11(2): 375–386. 

94 Fanzo, J., Davis, C., McLaren, R., Choufani, J., 2018. The effect of climate change across food systems: 
implications for nutrition outcomes. Global Food Security, 18: 12-19.  

Springmann, M., Clark, M., Mason-D’Croz, D., Wiebe, K., Bodirsky, B.L., Lassaletta, L., de Vries, W., Vermeulen, 
S.J., Herrero, M., Carlson, K.M., Jonell, M., Troell, M., DeClerck, F., Gordon, L.J., Zurayk, R., Scarborough, 
P., Rayner, M., Loken, B., Fanzo, J., Godfray, H.C.J, Tilman, D., Rockström, J., Willett, W., 2018. Options 
for keeping the food system within environmental limits. Nature, 562 (7728): 519-525.  

Aleksandrowicz, L., Green, R., Joy, E.J.M., Harris, F., Hillier, J., Vetter, S.H., Smith, P., Kulkarni, B., Dangour, 
A.D., Haines, A., 2019. Environmental impacts of dietary shifts in India: a modelling study using nationally-
representative data. Environment International, 126: 207-215. 

95 Alae-Carew, C., Bird, F.A., Choudhury, S., Harris, F., Aleksandrowicz, L., Milner, J., Joy, E.J.M., Agrawal, S., 
Dangour, A.D., Green, R., 2019. Future diets in India: a systematic review of food consumption projection 
studies. Global Food Security, 23: 182-190.  

96 Gerten, D., Heck, V., Jägermeyr, J., Bodirsky, B.L., Fetzer, I., Jalava, M., Kummu, M., Lucht, W., Rockström,J., 
Schaphoff, S., Schellnhuber, H.J., 2020. Feeding ten billion people is possible within four terrestrial 
planetary boundaries. Nature Sustainability, 3(3): 200-208.  

Vetter, S.H., Sapkota, T.B., Hillier, J., Stirling, C.M., Macdiarmid, J.I., Aleksandrowicz, L., Green, R., Joy, E.J., 
Dangour, A.D., Smith, P., 2017. Greenhouse gas emissions from agricultural food production to supply 
Indian diets: Implications for climate change mitigation. Agriculture, Ecosystems & Enviroment, 237: 234-
241. 

97 Mukherji, A., 2020. Sustainable groundwater management in India needs a water‐energy‐food nexus 
approach. Applied Economic Perspectives and Policy. DOI: https://doi.org/10.1002/aepp.13123. 

98 Lefore, N., Closas, A., Schmitter, P., 2021. Solar for all: a framework to deliver inclusive and environmentally 
sustainable solar irrigation for smallholder agriculture. Energy Policy, 154: 112313.  

Foster, T., Adhikari, R., Adhikari, S., Justice, S., Tiwari, B., Urfels, A., Krupnik, T.J., 2021. Improving pumpset 
selection to support intensification of groundwater irrigation in the Eastern Indo-Gangetic Plains. Agricultural 
Water Management, 256: 107070.  

99 Shah, M., Vijayshankar, P., Harris, F., 2021. Water and agricultural transformation in India: a symbiotic 
relationship-I. Economic and Political Weekly, 56(29): 43-55. 

 

https://openknowledge.worldbank.org/handle/10986/30284
https://doi.org/10.1002/aepp.13123


 

74 

 
100 McDonald, A.J., Balwinder-Sing, Jat, M.L., Craufurd, P., Hellin, J., Hung, N.V., Keil, A.,Kishore, A., Kumar, V., 

McCarty, J.L., Pearson, P., Samaddar, A., Shyamsundar, P., Shirsath, P.B., Sidhu, H.S., Singh, A.K., 
Singh, S., Srivastava, A.K., Urban, E., Malik, R.K., Gerard, B., 2020. Indian agriculture, air pollution, and 
public health in the age of COVID. World Development, 135: 105064.  

101 McDonald, A.J., Srivastava, A.K., Gerard, B., 2019. Tradeoffs between groundwater conservation and air 
pollution from agricultural fires in northwest India. Nature Sustainability, 2(7): 580-583.  

102 Parihar, C.M., Singh, A.K., Jat, S.L., Dey, A., Nayak, H.S., Mandal, B.N., Saharawat, Y.S., Jat, M.L., Yadav, 
O.P., 2020. Soil quality and carbon sequestration under conservation agriculture with balanced nutrition in 
intensive cereal-based system. Soil and Tillage Research, 202: 104653.  

103 Keil, A., Krishnapriya, P.P., Mitra, A., Jat, M.L., Sidhu, H.S., Krishna, V.V., Shyamsundar, P., 2021. Changing 
agricultural stubble burning practices in the Indo-Gangetic plains: is the Happy Seeder a profitable 
alternative? International Journal of Agricultural Sustainability, 19(2): 128-151.  

104 Readers are referred to project reports available at: https://solar.iwmi.org/reports/.  
105 Krupnik, T.J., Hussain, S.K.G., Billah, M., Dhungana, H., Aziz, M., Quamrul Hassan, S.M., 2019. Agvisely: An 

improved- and location-specific climate services advisory system for rice, wheat, potato, maize, lentil 
farmers and aquaculture in Bangladesh. Online: Click here. 

Fernandes, J.M.C., De Vargas, F., Krupnik, T.J., 2019. A weather-forecast based index and early warning 
system for wheat blast (Magnaporthe oryzae pathotype Triticum) disease risk in Brazil and Bangladesh. 
Online: Click here. 

Matheswaran, K., Alahacoon, N., Pandey, R., Amarnath, G., 2018. Flood risk assessment in South Asia to 
prioritize flood index insurance applications in Bihar, India. Geomatics, Natural Hazards and Risk, 10(1): 
26-48. 

Qamer, F.M., Ellenburg, W.L., Matin, M., Limaye, A.S., Krupnik, T.J., Hussain, S.K., Hamidur Rahman, 
H.R., Matin, M., 2019. National Agricultural Drought Watch – Bangladesh. Online: Click here. 

Schulthess, U., Krupnik, T.J., Ahmed, Z.U., Rodrigues, F., Oritz-Monasterio, I., McDonald, A.J., Gérard, 
B., Maas, S., Ritchie, J.T., Hasan, A., 2017. PANI (Program for Advanced Numerical Irrigation): An 
application for dynamic irrigation scheduling (Beta version). Details available online: Click here 
and here. 

106 Kuehne, G., Llewellyn, R., Pannell, D., Wilkinson, R., Dolling, P., Ouzman, J., Ewing, M., 2017. Predicting 
farmer uptake of new agricultural practices: a tool for research, extension and policy. Agricultural Systems, 
156: 115-125.  

Sartas, M., Schut, M., Proietti, C., Thiele, G., Leeuwis, C., 2020. Scaling readiness: science and practice of an 
approach to enhance impact of research for development. Agricultural Systems, 183: 102874.  

107 Kadiyala, S., Harris, J., Headey, D., Yosef, S., Gillespie, S., 2014. Agriculture and nutrition in India: mapping 
evidence to pathways. Annals of the New York Academy of Science, 1331(1): 43-56.  

Van Den Bold, M., Kohli, N., Gillespie, S., Zuberi, S., Rajeesh, S., Chakraborty, B., 2015. Is there an enabling 
environment for nutrition-sensitive agriculture in South Asia? Stakeholder perspectives from India, 
Bangladesh, and Pakistan. Food and Nutrition Bulletin, 36(2): 231-247.  

108 World Bank, 2021. World Development Indicators Databank, World Bank, Washington, D.C, USA. Accessed 
on: September 4, 2021 [Online]. Available: https://databank.worldbank.org/source/world-development-
indicators.   

109 Headey, D.D., Alderman, H.H., 2019. The relative caloric prices of healthy and unhealthy foods differ 
systematically across income levels and continents. The Journal of nutrition,149(11): 2020-2033.  

Hirvonen, K., Bai, Y., Headey, D., Masters, W.A., 2019. Cost and affordability of the EAT-Lancet diet in 159 
countries. Lancet Global Health, 8(1): E59-E66.  

Raghunathan, K., Headey, D., Herforth, A., 2021. Affordability of nutritious diets in rural India. Food Policy, 99: 
101982. 

110 Bhutta, Z.A., Akseer, N., Keats, E., Vaivada, T., Baker, S., Horton, S.E., Katz, J., Menon, P., Piwoz, E., 
Shekar, M., Victora, C., Black, R., 2020. How countries can reduce child stunting at scale: lessons from 
exemplar countries. The American Journal of Clinical Nutrition, 112(Issue Supplement 2): 894S-904S. 

Development Initiatives, 2020. Global Nutrition Report: Action on equity to end malnutrition, 2020, Development 
Initiatives, Bristol, UK. Available: https://globalnutritionreport.org/reports/2020-global-nutrition-report/. 

111 Calvi, R., 2020. Why are older women missing in India? The age profile of bargaining power and poverty. 
Journal of Political Economy, 128(7): 2453-2501.  

112 Brown, C., Calvi, R., Penglase, J., 2021. Sharing the pie: an analysis of undernutrition and individual 
consumption in Bangladesh. Journal of Public Economics, 200: 104460. 

World Bank, Regional aggregation using 2011 PPP and $1.9/day poverty line, World Bank, Washington, D.C., 
USA. Accessed on: September 1, 2021 [Online]. Available: 
http://iresearch.worldbank.org/PovcalNet/povDuplicateWB.aspx.     

Headey, D.D., Alderman, H.H., 2019. The relative caloric prices of healthy and unhealthy foods differ 
systematically across income levels and continents. The Journal of Nutrition, 149(11): 2020-2033.  

Hirvonen, K., Bai, Y., Headey, D., Masters, W.A., 2019. Cost and affordability of the EAT-Lancet diet in 159 
countries. Lancet Global Health, 8(1): E59-E66.  

 

https://solar.iwmi.org/reports/
https://www.agvisely.com/
http://dev.sisalert.com.br/shiny/wheatblast/
http://tethys.icimod.org/apps/dmlocal/?c=Bangladesh&d=l2Dhaka&p=mm&i=rain,evap,soilMoist,tempExtreme
http://geosmartasia.org/presentation/program-for-advanced-numerical-irrigation.pdf
https://scisoc.confex.com/crops/2016am/webprogram/Paper100743.html
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://globalnutritionreport.org/reports/2020-global-nutrition-report/
http://iresearch.worldbank.org/PovcalNet/povDuplicateWB.aspx


 

75 

 
113 Bakshi, S., Chawla, A., Shah, M., 2015. Regional disparities in India: a moving frontier. Economic and Political 

Weekly, 50(1): 44-52.  
Gaiha, R., Thapa, G., Imai, K., Kulkarni, V.S., 2007. Deprivation, disparity, and discrimination in rural India. 

Brooks World Poverty Institute Working, Paper No.13. DOI: https://dx.doi.org/10.2139/ssrn.1205167.  
Rama, M., Béteille, T., Li, Y., Mitra, P.K., Newman, J.L., 2015. Addressing inequality in South Asia, South Asia 

Development Forum, World Bank Group, Washington D.C., USA. Accessed on: August 27, 2021 [Online]. 
Available: https://openknowledge.worldbank.org/handle/10986/20395.   

114 Rao, N., Gazdar, H., Chanchani, D., Ibrahim, M., 2019. Women's agricultural work and nutrition in South Asia: 
from pathways to a cross-disciplinary, grounded analytical framework. Food Policy, 82: 50-62.  

115 Nazneen, S., Hossain, N., Chopra, D., 2019. Introduction: contentious women's empowerment in South Asia. 
Contemporary South Asia, 27(4): 457-470. 

Gaiha, R., Thapa, G., Imai, K., Kulkarni, V.S., 2008. Has anything changed? Deprivation, disparity, and 
discrimination in rural India. The Brown Journal of World Affairs, 14(2):113-125.  

116 Asadullah, M.N., Kambhampati, U., 2021. Feminization of farming, food security and female empowerment. 
Global Food Security, 29: 100532. 

Pattnaik, I., Lahiri-Dutt, K., Lockie, S., Pritchard, B., 2017. The feminization of agriculture or the feminization of 
agrarian distress? Tracking the trajectory of women in agriculture in India. Journal of the Asia Pacific 
Economy, 23(1): 138-155. 

117 Tata Cornell Institute, 2020. Food, agriculture and nutrition in India, Tata-Cornell Institute for Agriculture and 
Nutrition, Cornell University, Ithaca, N.Y, USA. Available: https://tci.cornell.edu/?publications=food-
agriculture-and-nutrition-in-india-2020-leveraging-agriculture-to-achieve-zero-hunger. 

118 Roxy, M.K., Ghosh, S., Pathak, A., Athulya, R., Mujumdar, M., Murtugudde, R., Terray, P., Rajeevan, M., 
2017. A threefold rise in widespread extreme rain events over central India. Nature Communications, 8: 
708. 

Roxy, M.K., 2017. Climate dynamics: land warming revives monsoon. Nature Climate Change, 7: 549-550. 
119 Singh, D., Ghosh, S., Roxy, M.K., McDermid, S., 2019. Indian summer monsoon: extreme events, historical 

changes, and role of anthropogenic forcings. Wiley Interdisciplinary Reviews: Climate Change, 10(2): e571.  
120 Ali, H., Modi, P., Mishra, V., 2019. Increased flood risk in the Indian sub-continent under the warming climate. 

Weather and Climate Extremes, 25: 100212.  
121 Devanand, A., Huang, M., Ashfaq, M., Barik, B., Ghosh, S., 2019. Choice of irrigation water management 

practice affects Indian summer monsoon rainfall and its extremes. Geophysical Research Letters, 46(15): 
9126-9135. 

Thiery, W., Visser, A.J., Fischer, E.M., Hauser, M., Hirsch, A.L., Lawrence, D.M., Lejeune, Q., Davin, E.L., 
Seneviratne, S.I., 2020. Warming of hot extremes alleviated by expanding irrigation. Nature 
Communications, 11: 290. 

122 Mishra, V., Bhatia, U., Tiwari, A.D., 2020. Bias-corrected climate projections for South Asia from Coupled 
Model Intercomparison Project-6. Scientific Data, 7: 338. 

Kumar, R., Mishra, V., 2020. Increase in population exposure due to dry and wet extremes in India under a 
warming climate. Earth’s Future, 8(12): e2020ef001731. 

123 Fadnavis, S., Sabin, T.P., Roy, C., Rowlinson, M., Rap, A., Vernier, J.P., Sioris, C.E., 2019. Elevated aerosol 
layer over South Asia worsens the Indian droughts. Scientific Reports, 9(1): 10268.  

Aadhar, S., Mishra, V., 2019. A substantial rise in the area and population affected by dryness in South Asia 
under 1.5 °C, 2.0 °C and 2.5 °C warmer worlds. Environmental Research Letters, 14(11): 114021.  

124 Mukherji, A., 2020. Sustainable groundwater management in India needs a water-energy-food nexus 
approach. Applied Economic Perspectives and Policy. DOI: https://doi.org/10.1002/aepp.13123.  

Burgess, W.G., Shamsudduha, M., Taylor, R.G., Zahid, A., Ahmed, K.M., Mukherjee, A., Lapworth, D.J., Bense, 
V.F., 2017. Terrestrial water load and groundwater fluctuation in the Bengal Basin. Scientific Reports, 7: 
3872. 

125 India State-Level Disease Burden Initiative Air Pollution Collaborators, 2021. Health and economic impact of 
air pollution in the states of India: The Global Burden of Disease Study 2019. Lancet Planetary Health, 5(1): 
e25–38. 

cxxvi cf. Lapping, K., Frongillo, E.A., Studdert, L.J., Menon, P., Coates, J. and Webb, P., 2012. Prospective 
analysis of the development of the national nutrition agenda in Vietnam from 2006 to 2008. Health policy 
and planning, 27(1), pp.32-41. 

cf. Frongillo EA, Escobar-Alegria JL. Advancing use of nutrition knowledge to improve practice by policy and 
program communities in India during a political transition. Current Developments in Nutrition nzab120, 
2021. doi.org/10.1093/cdn/nzab120 

127 Adame, F. Meaningful collaborations can end ‘helicopter research’. Nature. 
doi: https://doi.org/10.1038/d41586-021-01795-1 

Er Erondu, N. A., Aniebo, I., Kyobutungi, C., Midega, J., Okiro, E. and Okumu, F. 2021. Open letter to 
international funders of science and development in Africa. Nature Medicine 27(5): 742-744. 

Giller, K. E. (2020). Grounding the helicopters. Geoderma. 373: 114302]. 
https://doi.org/10.1016/j.geoderma.2020.114302. 

 

https://dx.doi.org/10.2139/ssrn.1205167
https://openknowledge.worldbank.org/handle/10986/20395
https://tci.cornell.edu/?publications=food-agriculture-and-nutrition-in-india-2020-leveraging-agriculture-to-achieve-zero-hunger
https://tci.cornell.edu/?publications=food-agriculture-and-nutrition-in-india-2020-leveraging-agriculture-to-achieve-zero-hunger
https://doi.org/10.1002/aepp.13123
https://doi.org/10.1038/d41586-021-01795-1


 

76 

 
Gillespie, S., 2021. Digging Deepter. Koya. Available online: http://koya.org.uk/digging-deeper/. Accessed: 27 

September, 2021. 
Pai, M. 2021. Decolonizing Global Health: A Moment To Reflect On A Movement. Forbes. Avaiable Online: 

https://www.forbes.com/sites/madhukarpai/2021/07/22/decolonizing-global-health-a-moment-to-reflect-on-a-
movement/?sh=46760b0c5386. Accessed: 27 September, 2021. 

 

http://koya.org.uk/digging-deeper/
https://www.forbes.com/sites/madhukarpai/2021/07/22/decolonizing-global-health-a-moment-to-reflect-on-a-movement/?sh=22de299a5386
https://www.forbes.com/sites/madhukarpai/2021/07/22/decolonizing-global-health-a-moment-to-reflect-on-a-movement/?sh=46760b0c5386
https://www.forbes.com/sites/madhukarpai/2021/07/22/decolonizing-global-health-a-moment-to-reflect-on-a-movement/?sh=46760b0c5386

	1. Summary table 
	2. Context
	2.1 Challenge statement
	2.2 Measurable 3-year end-of-Initiative outcomes
	2.3 Learning from prior evaluations and impact assessments
	2.4 Priority setting
	2.5 Comparative advantage
	2.6 Participatory design process
	2.7 Projection of benefits

	3. Work Packages and theories of change (TOC)
	3.1 Full Initiative TOC
	3.1.1 Full Initiative TOC diagram

	3.2. Work Packages and Work Package theories of change
	3.2.1 Work Package 1: Facilitating agrifood systems transformation through inclusive learning platforms, public data systems, and partnerships
	3.2.2 Work Package 2: Transforming agroecosystems and rural economies to boost income, and support diversified food production within environmental boundaries
	3.2.3 Work Package 3: Improving access to and affordability of sustainably produced healthy foods through evidence and actions across the post-harvest value chain
	3.2.4 Work Package 4: Tackling the behavioral and structural determinants of sustainable healthy diets
	3.2.5 Work Package 5: Building resilience and mitigating environmental impact


	4. Innovations and scaling
	4.1 Innovation packages and scaling readiness plan

	5. Impact statements and end-of-Initiative (EoIO) outcomes
	5. 1 Nutrition, health, and food security
	5.2 Poverty reduction, livelihoods, and jobs
	5.3 Gender equality, youth, and social inclusion (GESI)
	5.4 Climate adaptation and mitigation
	5.5 Environmental health and biodiversity

	6. Monitoring, evaluation, learning, and impact assessment (MELIA)
	6.1 Result framework
	6.2 MELIA plan
	6.2.1 Monitoring, evaluation, and learning
	6.2.2 Impact assessment plans

	6.3 Planned MELIA studies and activities

	7 Management plan and risk assessment
	7.1 Management plan
	7.2 Summary management plan
	7.3 Risk assessment

	8. Policy compliance, and oversight
	8.1 Research governance, ethics compliance and oversight
	8.2 Open and FAIR data assets

	9. Human resources
	9.1 Initiative team: 'Local research for global impact'
	9.2 Gender, diversity, and inclusion in the workplace
	9.3 Capacity development

	10 Financial resources
	10.1 Budget

	11 Online annexes and references
	11.1.  Online annexes
	11.2.  References


