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1. Introduction and background
The CGIAR Research Program for Grain Legumes and Dryland Cereals (GLDC) has committed itself to achieving an ambitious set of impact targets. These contribute to those of the overall CGIAR system and include:  
· 8.9M farm households have adopted improved GLDC varieties
· 4.4M people assisted to exit poverty (50% women)
· 1.2%/year rate of yield increase for GLDC crops
· 12.7M more people (50% women) assisted to meet minimum dietary energy requirements
· 7.5M women of reproductive age assisted to meet daily protein dietary requirements
· 4.9M tons of cumulative carbon input to soils from increased GLDC productivity

GLDC management is seeking a means of credibly and practically evidencing the extent to it has and will meet these targets. To inform the development of such an impact evidencing strategy, GLDC convened a three-day workshop in Nairobi (August 28-30, 2019). This workshop confirmed the program’s evidence needs, mapped available evidence against these needs, identified key evidence gaps, and finally possible ways of addressing these gaps. This concept note builds upon the results of this workshop and presents a potential integrated impact evidencing strategy for the GLDC program.


2. Strategic framework
[image: ]Seven impact ‘nodes’ lie at the foundation of GLDC’s impact evidencing strategy. These are presented in Figure 1 and are central elements of the program’s implicit Theory of Change (ToC). Table 1 presents a description of each node and, if relevant, how they map to GLDC’s stated contribution to the System Level Outcome (SLO) targets and Intermediate Development Outcomes (IDOs). 

The nodal descriptors can be considered as hypotheses. The core task of the impact evidencing strategy is to evidence the extent to which these hypotheses are true. Through this process, it is expected that we will be able estimate the extent to which the program has achieved or is on target towards achieving the SLO targets. 

The Productivity & profits; Diets; and NRM & resilience nodes are actual impact areas. As will become clear below, several completed impact studies estimate impacts related to the former node vis-à-vis particular crops and in specific contexts. Impact evidence is less for the latter two nodes. However, GLDC’s proposed impact evidencing strategy does not necessitate the undertaking of multiple new impact studies for the crops and countries not covered under the Productivity & profits node. Similarly, it will not necessitate numerous new impact studies for all crops and in all priority countries for the Diets and NRM & resilience nodes. This would be infeasible, both practically and financially. Rather, the strategy focuses on the center of Figure 1: it seeks to credibly estimate the scale and depth of adoption of GLDC crop varieties and management practices, while using evidence from more focused impact studies estimate the program’s contribution to the non-adoption related SLO targets.   
Table 1. Key ‘nodes’ in GLDC’s implicit Theory of Change 
	Node
	Descriptor
	System Level Outcome (SLO) Target[footnoteRef:1] [1:  GLDC Proposal, Table 5, p. 16. ] 

	Intermediate Development Outcome (IDO)[footnoteRef:2] [2:  GLDC Proposal, Figure 5, p. 14 and Annual Report 2018, Part B Table 1, pp. 15-16.
] 


	1. Market & farmer demand
	GLDC technologies (e.g. new crop varieties and complementary management practices) are (and will continue to be) well matched with market demand (pre-existing or stimulated) and varying farmer preferences/needs (known or anticipated) 
	Precondition
	

	2. Delivery 
	National Seed Delivery Systems (NSDS) and National Agricultural Extension Systems (NAES) are delivering and promoting GLDC technologies at scale
	Precondition
	D1 National partners & beneficiaries enabled 

	3. Enabling environment
	Potential policy and institutional barriers affecting the successful scaling of GLDC technologies have been assessed and (as relevant) mitigated, e.g. via stakeholder engagement 
	Precondition
	C1 Enabling environment improved

	4. Adoption
	Large numbers of smallholders are sustainably uptaking and making effective use of ‘best fit’ and impactful GLDC technologies 
	· 8.9M farm households have adopted improved GLDC varieties
	

	5. Diets
	GLDC improved crop varieties are being widely consumed (by producers and/or other consumers), which, in turn, is leading to improved nutritional outcomes, especially women and children and women of reproductive age
	· 12.7M (50% women) assisted to meet minimum dietary energy requirements
· 28.9M (50 % women) assisted to meet daily protein dietary requirements.
· 7.5M women of reproductive age assisted to meet daily protein dietary requirements
	2.1 Improved diets for poor and vulnerable people

	6. Productivity & profits
	The uptake of GLDC technologies is leading to enhanced farm productivity and/or efficiency, resulting in greater net returns for varying typologies of farming households
	· 1.2%/year rate of yield increase for GLDC crops
· 4.4M people assisted to exit poverty (50% women)
	1.3 Increased incomes and employment
1.4 Increased productivity

	7. NRM & resilience 
	The uptake of GLDC improved technologies is improving the management of natural resources (e.g. by improving soil fertility, carbon sequestration, and water use efficiency) and farming system resilience (e.g. via integration of more drought tolerant crops)
	· 4.9M tons of cumulative carbon input to soils from increased GLDC productivity

	1.1 Increased resilience of the poor to climate change and other shocks
3.3 More sustainably managed agro-ecosystems




As indicted in the next section, a fairly large number of GLDC crop adoption studies have already been undertaken, are in progress, or are planned. This evidence will be synthesized and made use of heavily in the strategy’s execution. However, there are gaps, e.g. the adoption of GLDC management practices or the consumption of GLDC crops, so several additional adoption studies are also needed. The collection of these additional adoption data will be integrated as part of the execution the abovementioned set of ‘strategically focused’ impact studies. 

Moreover, we plan to indirectly estimate the scale of adoption through more accessible seed delivery data, coupled with evidence of its demand. If we know that x number of tons of seed are being distributed and/or sold, combined with insights on demand and approximate quantity utilized per household, reasonable adoption estimates should be possible. Given that GLDC is an agri-food systems CRP, evidence on the extent to which the program is creating an enabling environment in order for the large-scale adoption and, in turn, impact of GLDC crops and management practices to manifest is additionally important part of GLDC’s ‘impact story’.


3. Existing/in-progress evidence and key gaps
Based on the consideration outlined above, the impact node centered strategy will focus on key impact crop-country combinations while relying on proxy indicators to outline how similar impacts will likely have materialized in other countries. The main considerations for the prioritization will be: 1. Size of the population likely affected, 2. Importance of the crop promoted and 3. Prior knowledge or availability of data. The key countries for GLDC to achieve its targets in Africa are: Nigeria, Tanzania and Ethiopia. They will account for the majority of the population affected by the program. For Asia, Myanmar and India are of critical importance for the delivery pipeline. The important GLDC impact crops in these countries are: 1. Nigeria – Groundnut, Cowpea and Sorghum; 2. Tanzania: Groundnut; Ethiopia: Chickpea; 4. Myanmar: Chickpea, groundnut; India: Groundnut, Sorghum, Chickpea. These will be verified and amended during the workshop in Nairobi as well as through cross-checks with the ex-ante assessment data that was used to prioritize targets under GLDC. 

One key observation from the workshop held in Nairobi was the lack of systematic collation of available evidence generated through mapped projects or other efforts around the GLDC crop – country foci. A critical work package in the evidencing strategy is thereby the “Collation of completed evidence, mentioned in evidence tables. May need to hire a post-doctoral student? It’s important to keep the momentum going and if you are mentioned in the table as a source of information, send the relevant document to Karl Hughes, cc to Kai Mausch.” (Orr et al. 2019)

This will be one key activity during the GLDC annual meeting in Nairobi. A template will be developed to allow for the generation of comparable and useable measures of dissemination and impact. The template will combine critically important aspects of the available studies including sample size and representativeness, adoption rates, impact indicators, likely wider applicability.
 
One available resource will be a recently completed review of impact studies around GLDC crops from GLDC scientists as well as other researchers will form the starting point for the collation of existing evidence. Table 1 provides an overview of what has to be considered robust evidence while Annex 2 provides a list of all studies found during the review exercise and which can be used to update adoption data to support node 4 even if the impacts outlined may not be rigorous enough.
	Study
	Change
	Effect

	Bulte et al., 2014
	Adoption of improved cowpea
	0-9% increase in yield

	Finkelstein et al., 2015
	Consumption of iron-fortified pearl millet for four months
	Statistically significant positive effects on three measures of iron-deficiency

	Manda et al., 2019
	Adoption of improved cowpea
	26% increase in yields and 61% increase in net returns

	Tufa et al., 2019
	Adoption of improves soybean
	61% increase in yield and 53% increase in income

	Michler et al., 2018
	Adoption of improved chickpea
	23-28% increase in household profits

	Verkaart et al., 2017
	10% increase in area planted with improved chickpea
	12.6% increase in household income; 3.9% reduction in probability of household poverty

	Ndjeunga et al., 2013
	Adoption of improved groundnut
	155-202kg/ha increase in yields

	Simtowe et al., 2012
	Adoption of improved groundnut
	2% increase in household consumption expenditure; 12-17% decrease in poverty headcount


Table 1. Evidence of better-identified causal effects (see Katovich et al. 2019). 
In addition, the collation of existing evidence undertaken so far led to a list of studies that are on-going: 
1. Chickpea in Ethiopia
2. Groundnut in Nigeria 
3. Groundnut in Tanzania
4. Crop Livestock systems 

While some areas are yet to be solidified, one key gap in the ToC evidence has clearly emerged – the contribution of GLDC crops to the diets of the target populations. For this “GLDC needs to earmark funds for filling these evidence gaps and for impact assessment. Can also leverage other funds, because GLDC program can’t fund everything.” (Orr et al. 2019) Figure 2 provides an overview of existing evidence against some key nodes of the ToC.


Figure 1. Number of GLDC impact studies by (clockwise from top left) crop, country, impact theme, and methodology

Unfortunately, this supports the notion of critical gaps in the evidence base around environmental impacts as well as food and nutritional security which are node 5 and 7 in the foundation of the program rational. 

4. Operational strategy
For this strategy to lead to significant buy in one key recommendation was the nomination of senior champions for the various centers and focal areas. These will further add weight to request of the core team that will assemble the data as well as support efforts to leverage further funds to generate additional data where evidence is sparse or absent. “GLDC needs senior champions to push the impact evidencing strategy within GLDC. Suggested names; Peter Carberry, Kiran Sharma, Ravi Prabhu and focal points. Specify what type of support needed.” (Orr et al. 2019) The identification of these champions as well as wider awareness and buy-in will be generated through “A 45-minute slot to make a sales pitch for the impact evidencing strategy should be reserved for the Science Meeting in Nairobi, on 25th November. “(Orr et al. 2019)

Based on this, a team will be identified that will be closely involved in the generation of additional funding: 
“Opportunities for complementary funding through AVISA: prepare Concept Notes for market segmentation studies needed for GLDC product profiles, and adoption studies. These have already been requested by Jeff Ehlers, the program officer for AVISA.” (Orr et al. 2019) This will focus on: “The results of the Workshop on the top priority evidence gaps need to be shared at the Science Meeting and endorsed by that meeting.” (Orr et al. 2019)
[bookmark: _GoBack]
One key component of the strategy and a distinct feature of the team to champion and support the effort will be the cross-FP nature of this undertaking. This engagement is currently on-going and priorities for 2020 will be finalized for implementation from January. This will again be highlighted during the management meeting in Nairobi and build on great support that has emerged from the workshop in Nairobi: “Impact evidencing framework and strategy is a collective endeavor, which is led by FP1 but the strategy to fill the evidence gaps cannot happen without commitment from other FPs. It’s a shared responsibility.” (Orr et al. 2019) A concrete plan will be generated in collaboration and commitments and responsibilities will be shared and linked through the MEL system. “Attach the names of people who can take lead in designing ways to meet the key evidence gaps. These gaps are already part of their work program in their respective FPs.” (Orr et al. 2019)

Additional resources will be required and all of the above will contribute to identifying further opportunities over the year 2020 to generate data or leverage other sources and “Make a joint response to Research Calls, so can coordinate impact assessment to cover multiple types of impact.” (Orr et al. 2019)
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5. Annexes
Annex 1. Sources for key nodes in implicit GLDC Theory of Change
	Node.
	Statements from GLDC Program Proposal 

	1
	Market and farmer demand

	
	“Demand-driven innovation for the drylands” (Title page) 
“The demand of farmers, users and markets are therefore the core drivers of GLDC breeding programs” (p. 66)
“The underlying rationale is that, if trait discovery and variety development (FP4, FP5) respond to current and future needs of farmers and consumers… farmers will adopt GLDC technologies”. (p. 16)
“Improved effectiveness of value chains through technical, institutional and policy innovation creates incentives for farmer technology adoption and improves market access”. (p. 15)

	2
	Delivery

	
	“Efforts will be made to generate evidence on what works for scaling and under what conditions, with the resulting learning scaled out to other GLDC regions” (p. 37) 
“Test the effectiveness of new scaling models based on seed system scenario analysis, with known scaling methods used as counterfactuals.” (p. 74) 

	3
	Enabling environment (technology, institutions, policies).

	
	“The GLDC Theory of Change argues that household-level outcomes of food security, resilience and poverty reduction depend on the ability of smallholder farmers and other actors to tackle system-level change in agri-food system regimes” (p. 13) 
“Research will lead to household level outcomes by developing integrated technological, institutional and policy solutions” (p. 15)

	4
	Adoption

	
	“Understanding the drivers of adoption and dis-adoption. is crucial to facilitate scaling of innovations…” (p. 30). 

	5
	Diets

	
	GLDC crops are highly nutritious and fulfil some of the highest nutrition needs in developing countries, and particularly the needs of women and children (p. 3)

	
	“The nutrition of women and children under five is currently a global challenge with high cases of anemia, malnutrition, vitamin and mineral deficiencies being reported. This is a paradox since most women who are growing these crops exhibit problems of anemia while their children under the age of five are stunted or malnourished80. Complex interaction between use of nutritious foods for income generation, as market-oriented value chains are developed for the women empowerment, potentially causes shifts in household power relations and un-intended negative impacts on household nutrition security” (pp 16- 17)

	8
	Productivity and profits

	
	Which value chains offer potential for improving household incomes … and in which should GLDC invest for targeting? (p. 30)

	7
	NRM and resilience

	
	“To increase the climate resilience of farming systems through integrated soil, crop, water and nutrient management approaches; To manage and conserve the natural resource base and close nutrient cycles to avoid soil fertility losses” (p. 55)


Source: GLDC Full Proposal (2018).

Annex 2: Summary of GLDC impact evaluations[footnoteRef:3] [3:  A more detailed review of the studies included above can be found in Katovich et al, 2019. ] 

	Study
	Crop
	Country/ region
	Impact theme
	Intervention
	External validity
	Estimated impact
	Methodology

	Bulte et al., 2014
	Cowpea
	Tanzania
	Microeconomic
	Improved seed treatment in RCT
	Cowpea producers in Morongoro, Tanzania
	27% increase in harvest volume from improved variety treatment, but 2/3 of effect due to induced effort (placebo).
	Experimental (RCT and double-blind RCT)

	Finkelstein et al., 2015
	Pearl Millet
	India
	Nutrition and food security
	Inclusion of bio-fortified pearl millet in school lunch program
	Upper bound of potential treatment effects on school children in India
	Statistically significant positive treatment effects on four measures of iron deficiency
	Experimental (double-blind RCT)

	Manda et al., 2019
	Cowpea
	Nigeria
	Microeconomic
	Adoption of improved varieties
	Cowpea-producing regions of Nigeria
	Adoption associated with 26% increase in yields, 61% increase in net returns, and 14% increase in production costs
	Observational: IV and PSM

	Tufa et al., 2019
	Soybean
	Malawi
	Microeconomic
	Adoption of improved varieties
	Soybean-producing regions of Malawi
	Adoption associated with 61% increase in yield and 53% increase in income for adopters
	Observational: endogenous switching regression & PSM

	Michler et al., 2018
	Chickpea
	Ethiopia
	Microeconomic
	Adoption of improved varieties
	Chickpea-producing regions in Ethiopia
	Adoption increases household profits by 23-28%
	Observational: fixed effects, correlated random coefficients

	Verkaart et al., 2017
	Chickpea
	Ethiopia
	Microeconomic
	Adoption of improved varieties
	Chickpea-producing regions in Ethiopia
	Adoption significantly increases household income and reduces probability of poverty
	Observational: IV and multi-hurdle

	Ndjeunga et al., 2013
	Groundnut
	Nigeria
	Microeconomic
	Introduction of improved varieties
	Semi-arid groundnut-producing regions of Nigeria
	Adoption significantly increases yield and consumption, but only increases wealth for rich farmers
	Observational: IV and PSM

	Asfaw et al., 2012
	Chickpea
	Ethiopia
	Microeconomic
	Introduction of improved varieties
	Chickpea-producing regions in Ethiopia
	Adoption associated with 24.6% increase in welfare for adopters, 20.9% for non-adopters
	Observational: IV, endogenous switching regression

	Asfaw et al., 2012
	Pigeonpea
	Tanzania
	Microeconomic
	Introduction of improved varieties
	Pigeonpea-producing regions of Tanzania
	Adoption associated with 100.3% increase in welfare for adopters & 99.4% for non-adopters
	Observational: IV, endogenous switching regression

	Simtowe et al., 2012
	Groundnut
	Malawi
	Microeconomic
	Adoption of improved varieties
	Groundnut-producing regions of Malawi
	Adoption associated with 2% increase in consumption and 12-17% decrease in poverty
	Observational: PSM

	Tsusaka et al., 2016
	Groundnut
	Malawi
	Macroeconomic
	Research and development of improved varieties
	No external validity
	Research ROI of 22%, compared to interest rate of 10%
	Ex-post economic surplus model (welfare and ROI)

	Kumara Charyulu et al., 2016a
	Pearl millet
	Maharashtra, India
	Macroeconomic
	Introduction of improved varieties
	No external validity
	Welfare gain from adoption of US$103 million from 1993-2022
	Descriptive statistics; ex-post economic surplus model

	Kumara Charyulu et al., 2016b
	Sorghum
	Maharashtra, India
	Macroeconomic
	Introduction of improved varieties
	Sorghum-producing regions of Maharashtra
	Welfare gain from adoption of US$150 million between 1993-2022
	Ex-post economic surplus model (welfare and ROI)

	Bantilan et al., 2014
	Chickpea
	Andhra Pradesh, India
	Macroeconomic
	Introduction of improved varieties
	Chickpea-producing regions of Andhra Pradesh
	Welfare gain from adoption of US$359 million in 2012 & research ROI of USD$146 million in 2014
	Ex-post economic surplus model (welfare and ROI)

	Gierend et al., 2014
	Sorghum
	Uganda
	Macroeconomic
	Introduction of improved varieties
	No external validity (expert estimates)
	Welfare gain from adoption of US$125 million between 1980 and 2030, & research ROI of 28-60%
	Ex-post economic surplus model (welfare and ROI)

	Gierend et al., 2014
	Finger millet
	Uganda
	Macroeconomic
	Introduction of improved varieties
	No external validity (expert estimates)
	Welfare gain from adoption of USD$2.7 million annually; Research ROI of 96% and 107%
	Ex-post economic surplus model (welfare and ROI)

	Macharia et al., 2012
	Chickpea
	Ethiopia
	Macroeconomic
	Research and development of improved varieties
	No external validity
	Welfare gain from adoption of US$111 million (1974-2005 & research ROI of 5:1
	Ex-post Economic Surplus Model (welfare and ROI)

	Shiferaw et al., 2008
	Pigeonpea
	Tanzania
	Microeconomic, Macroeconomic
	Introduction of improved varieties
	Pigeonpea-producing areas of Babati District, Tanzania
	Welfare gains from adoption of US$6.1 million in 2004, and research ROI of 32.2%
	Double-hurdle model of adoption; ex-post economic surplus model

	Kaliba et al., 2017
	Sorghum
	Tanzania
	Microeconomic
	Adoption of improved varieties
	Sorghum-producing regions of Central, Western, and Northern Tanzania
	Improved varieties exhibit significantly higher yields and profits than local varieties
	Descriptive statistics/cost-benefit analysis

	Kumara Charyulu et al., 2014
	Sorghum
	India
	Macroeconomic
	Introduction of improved varieties
	No external validity (expert estimates)
	Productivity levels have risen and yield variability has declined due to adoption of improved varieties
	Descriptive statistics

	Karunakaran et al., 2013
	Groundnut
	Southern India
	Microeconomic
	Farmer participatory variety selection programs
	No external validity
	Improved varieties exhibit higher net returns than local varieties
	Descriptive statistics

	Nwankwo et al., 2010
	Soybean
	Sub-Saharan Africa
	Environmental
	Introduction of improved varieties
	Model-based; no survey data
	Savings of US$167/ha from soybean cultivation, total savings of US$203 million between 2002-2004 over 19 African countries
	Cost reduction model
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Figure 1: GLDC’s Impact ‘Nodes’





