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EXECUTIVE SUMMARY 
 

Overview 

The 2007-2008 global economic crisis led to a worsening of extreme hunger and malnutrition 
across the developing world. In an effort to combat food insecurity worldwide, the United 
States government established “Feed the Future” (FtF) in 2010, an initiative that aims to reduce 
global hunger largely through investing in projects that sustainably strengthen and streamline 
important segments of agricultural sectors in partner countries. In addition to a focus on 
incorporating best practices and proven strategies into initial project design, a major component 
of the FtF strategy is to rigorously monitor these projects for their duration to ensure continued 
efficacy and partner country ownership. One valuable evaluation method utilized by the United 
States Agency for International Development (USAID) is cost-benefit analysis (CBA), which 
is an assessment that quantifies and monetizes the impacts of a project and calculates net social 
benefits.   

To ascertain the potential effectiveness of FtF projects and assist in project design, USAID’s 
Bureau for Food Security (BFS) conducted CBAs of 45 projects in 23 countries between 2012 
and 2014. In 2015, as many projects were nearing their midpoint or had drawn to a close, BFS 
conducted another round of CBAs in 11 focus countries to determine actual effects of the 
projects. In order to more effectively analyze overall effects, BFS requested a comparison of 
the findings of the initial and follow up CBAs conducted in these 11 focus countries, spanning 
12 agricultural value chains1 (VCs). This report synthesizes the findings of these CBAs to 
highlight important outcomes and lessons learned to inform future project design.  

In particular, the Synthesis Report seeks to identify recurring patterns and common themes 
from cross-country and cross-VC comparisons and to understand how specific CBA results 
were used to inform programming decisions. In addition to summarizing and analyzing CBA 
results, the report presents the challenges and limitations of synthesizing the CBAs and 
provides recommendations on best utilizing CBA in designing and implementing future 
USAID projects. 

The overarching intent of this report is to provide a high-level, general overview and 
comparison of a selection of FtF agricultural projects. While this high-level approach is 
valuable to gain a broad view of how various projects and VCs perform in different contexts, 
it should be noted that it inevitably obscures much of the complexity within each individual 
project and VC. When contemplating changes to project design, each project and VC should 
be evaluated more thoroughly within its unique country and context.  

What is Cost Benefit Analysis? 

CBA is a method used in various contexts to quantify and measure the costs and benefits of an 
investment or business decision to determine if the benefits outweigh the costs. In the context 
of public investment, such as an FtF project, CBA is a decision-making tool to help government 
agencies to decide whether a potential investment is practical and feasible. The CBAs analyzed 
in this report break down and assess the costs and benefits both to project beneficiaries and 
from the perspective of USAID. CBAs are conducted at various stages of a project cycle. The 
types of CBAs assessed in this report are: 

                                                 
1 “Value chain” is a term used to describe the process by which raw materials have value added at each step of 
the production process to create a finished product. In agriculture, a value chain is the process by which value is 
added to a crop as it is planted as a seed, harvested, cleaned and processed, packaged, and transported to market 
for final sale.  
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1) Ex-ante CBA: carried out prior to or at the very beginning of a project to inform and 
guide project design.  

2) Midterm CBA: carried out at the midpoint of a project to determine initial 
effectiveness and to inform any necessary alterations to a project’s trajectory. 

3) Ex-post CBA: carried out after project closeout to evaluate the actual, final impacts of 
a project and to inform the design of future projects. 

The box below defines the important terms that are used in this CBA report. A detailed 
explanation of CBA terms can be found in the Methodology section of Chapter 1. 

CBA is a powerful tool for public policy decision-makers because once all inputs are 
quantified, they can be compared in a simple, accurate, and objective way. One valuable 
component of CBA is the sensitivity analysis, which tests how sensitive project outcomes are 
to different variables (in the case of the FtF projects assessed in this report, different variables 
include crop yield, project adoption rate, change in input costs, and farm-gate price2). For 
example, if a project’s returns are found to be highly sensitive to adoption rate, even a small 
reduction in adoption rate could drastically decrease the benefits of the overall project. With 
the help of sensitivity analysis, project designers can be made aware that adoption rate must be 
carefully monitored and can take preventative or corrective steps to ensure the adoption rate 
stays at or above the necessary level.   

While CBA has many strengths, it also has some potential weaknesses, which should be taken 
into account. One potential weakness of CBA is the monetizing of non-financial social benefits. 
For example, applying a monetary value to nutritional benefits without sufficient data 
regarding the effects of improved nutrition on a particular population may result in 
inaccuracies. In other words, some social benefits may be difficult to accurately quantify 
without adequate data, and other social benefits (or costs) may be overlooked. Given these 

                                                 
2 A “farm-gate” price is the price at which a cultivated crop is sold directly from the farm at which it is grown, 
before other costs are added at each stage along the value chain. 

CBA Terms 

GENERAL TERMS 
 Discount Rate: Measure of converting future values into their present-day terms taking into account the 

time value of money. 

FINANCIAL ANALYSIS 
 Financial Net Present Value (FNPV): Total discounted value of incoming cash flow after deducting the 

total discounted value of outgoing cash flow. 

 Internal Rate of Return (IRR): Discount rate that produces an FNPV equal to zero. Calculating IRR helps 
determine whether investment costs will be recovered and if a project is financially viable.  

ECONOMIC ANALYSIS  
 Economic Net Present Value (ENPV): Total discounted value of social benefits after deducting the total 

discounted value of social costs. 
- USAID perspective: ENPV considering USAID’s investment costs. 
- Economy perspective: ENPV of the local economy without considering USAID’s investment costs and 

thereby showing overall economic benefit to the host-country.  

 Economic Rate of Return (ERR): Discount rate that produces an ENPV equal to zero. 
- USAID perspective: ERR considering USAID’s investment costs. 
- Economy perspective: ERR without considering USAID’s investment costs and thereby showing overall 

economic rate of return for the host-country.  
 Benefit-Cost Ratio (B/C Ratio): Net present value of benefits divided by net present value of economic 

costs. 
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possible weaknesses, it is important to note that CBA is not a requirement for USAID projects, 
but rather one evaluation tool among many that USAID uses voluntarily to assess projects.  

Methodology 

This Synthesis Report examines the CBAs of VCs conducted by USAID’s BFS, Office of 
Economic Policy, and various Missions between 2012 and 2015. In total, CBAs of 11 FtF focus 
countries – Bangladesh, Ethiopia, Ghana, Guatemala, Liberia, Mali, Malawi, Rwanda, Senegal, 
Uganda, and Zambia – are included in the Synthesis Report. Twelve value chains are covered 
across these 11 focus countries – rice, wheat, millet, sorghum, maize, soy, groundnuts, 
legumes, orange fleshed sweet potato (OFSP), sunflower, dairy, and goat.  

An inventory of 51 documents, including CBA reports, executive summaries, and Excel 
models were compiled (see Annex IV) for the Synthesis Report. Because each individual CBA 
had different assumptions, the Synthesis Team had to standardize assumptions across the 
models in order to make them comparable. In standardizing the assumptions, the Team closely 
examined each model, confirmed key assumptions that were lacking references, and corrected 
calculation errors. Additionally, the relevant USAID Missions were contacted to gather 
information on CBA recommendations and changes made to project design as a result of CBA.  

Overall High‐level Results 

A summary of the high-level results is presented in 
Table 1. The nominal cost of USAID investments 
covered in the Synthesis Report is USD 162 million 
over the life of the various projects. The total 
number of direct beneficiaries affected by the 
projects is estimated at 1.69 million farmer 
households. This report defines the total number of 
beneficiaries as farmer households directly affected 
by USAID (one direct beneficiary equals one farmer 
household).  The number of households was not 
always reported in individual CBAs, and in some 
instances for the synthesis model had to be derived 
indirectly. Therefore, the total number of benefiting 
households reached by the projects may differ from the numbers listed in the report. 

Overall, the projects covered under the Synthesis Report have resulted in an incremental 
Financial Net Present Value (FNPV) of USD 420 million. The incremental Economic Net 
Present Value (ENPV) is USD 326 million from USAID’s perspective (with the project 
investment costs) and USD 454 million from an overall economy perspective (without the 
project investment costs). The ratio of benefits to project cost is approximately 2.01, implying 
that the benefiting countries received on average USD 2.01 for each dollar invested by USAID. 
The incremental Economic Rate of Return (ERR) of the Synthesis Report projects is 22.99 
percent, nearly 11 percentage points higher than the unofficial USAID threshold of 12 percent. 
For a complete list of the synthesis results, see the summary table in Annex I and graphs of 
model results in Annex II. 

Headline Figures Value 

Project Cost  USD 162 million 

Number of 
Beneficiaries 

1.69 million 

farmer households 

FNPV USD 420 million 

ENPV (USAID) USD 326 million 

ENPV (Economy) USD 454 million 

ERR (USAID) 22.99% 

Table 1. Summary of High-level Figures
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Country‐level Results 

The economic return from USAID’s investment varied greatly among the countries. Figure 1 
illustrates the incremental ENPV of the 11 focus countries from USAID’s perspective. For 
countries that invested in more than one VC, the ENPV results were aggregated to represent a 
country-level estimate. 
The ENPV ranged from 
negative USD 10.18 
million to USD 92.35 
million.  

Eight out of 11 countries 
achieved a positive 
incremental ENPV for the 
projects and value chains 
covered in this report. 
Bangladesh achieved the 
highest incremental 
ENPV of USD 92.35 
million on its rice VC, 
followed by Uganda with 
USD 79.77 million on the 
OFSP and legume VCs. The average incremental ENPV is USD 29.61 million and Mali has 
the median ENPV among the 11 countries with an incremental ENPV of USD 19.29 million.  

There were three countries—Liberia, Ghana, and Zambia—that were found to have negative 
incremental ENPVs (see Chapter 3, Cross-Country Analysis for more detailed information).  
In the case of the Liberia FED project’s rice VC, interventions were designed to utilize a large 
number of commercial inputs (fertilizers, certified seeds, etc.), which resulted in high rice 
yields. While high yields are often beneficial, in this case there was limited access to rice 
markets which prevented farmers from selling their rice (or output) and resulted in a low 
incremental ENPV. For Ghana’s ADVANCE program, its rice VC had a positive ENPV of 
USD 12.20 million, but because both the soy and maize VCs had a negative ENPV, the result 
was a net negative ENPV at the country level. A combination of high USAID investment cost 
per direct beneficiary ($747 per beneficiary household; see Figure 3.1) and several economic 
distortions resulted in economic costs that were higher than financial costs for Ghana’s soy and 
maize VCs. For example, the Government of Ghana subsidizes fertilizers (especially urea used 
in the production of soy), which, together with USAID investment cost, drove the economic 
returns below the financial profitability. The Zambia PROFIT+ project’s sunflower VC also 
resulted in a negative incremental ENPV. Although incremental FNPV from the farmer’s 
perspective is marginally positive (meaning that the farmers are making a small profit from 
cultivating sunflower), the high cost of USAID’s investment in comparison to the small profit 
brings the incremental ENPV down to just below zero.  

In response to these negative returns, in many cases the Missions altered their program 
approach to mitigate identified risks and increase economic benefits.  

$92.35

$41.04

‐$2.30

$3.69

‐$10.18

$14.23$19.29

$36.37

$53.95

$79.77

‐$2.52

Mean
($29.61)

Median
($19.29)

($20)

$0 

$20 

$40 

$60 

$80 

$100 
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 (
M
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Figure 1. Incremental Economic Net Present Value (ENPV) 
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Value Chain‐level Results 

The economic returns on 
USAID’s investments in 
the 12 VCs also showed 
mixed results with no 
clear observable patterns. 
Figure 2 shows the ENPV 
by value chain from 
USAID’s perspective.  

The incremental ENPVs 
were aggregated for VCs 
that had more than one 
country with USAID 
investment. OFSP had the 
greatest ENPV of all VCs 
at USD 65.28 million – 
greater by USD 27.3 
million than the next 
highest ENPV, rice. The rice value chain had the second highest ENPV at USD 37.98 million. 
Dairy also had a high ENPV of USD 36.37 million. 

When comparing VCs, it is important to note that there is often more fluctuation of ENPVs 
within the VCs than between them. An important conclusion is that aggregating and averaging 
data of one VC from multiple projects obscures much of the nuance within each VC, and 
different projects focused on the same VCs can do very well or very poorly, depending on 
location, project design, and many other factors. Some risk factors can be identified through 
CBA in the sensitivity analysis (see Chapter 7) and others could potentially be mitigated by 
rigorous investigation and due diligence prior to project design. However, given the 
multifaceted nature of implementing projects in complex and fluctuating contexts, it is difficult 
to determine and account for all potential endogenous and exogenous risks. 

Value Chain‐Specific Findings 

Rice and maize are the two most commonly targeted VCs by the 11 focus countries covered in 
the CBA Synthesis Report; four CBAs covered rice and four covered maize. Both rice and 
maize are major staple crops in their focus countries and in each case, project interventions 
varied in scope and type.  

The four rice projects and their project details as reported in the 2015 CBAs are summarized 
below: 

 Bangladesh’s Accelerating Agricultural Productivity Improvement (AAPI) project 
invested USD 31.83 million in rice VC and targeted farmers to increase the use of 
fertilizer deep placement (FDP), reducing the use of other fertilizers by 28 - 36 percent 
on average.  

 Ghana’s Agricultural Development and Value Chain Enhancement (ADVANCE) 
project invested USD 8.3 million in rice VC and trained farmers in improved production 
technologies to increase yield, promoted production of aromatic rice. 

 Liberia’s Food and Enterprise Development (FED) project invested USD 19.53 million 
in rice VC and provided training and farming inputs to improve agronomic practices, 
and worked to build capacity along the rice VC.  

$37.98

$15.70

$25.51

$13.49

$0.53 $2.48

$9.09
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‐$2.52

$65.28

‐$3.60
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$0 
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$20 

$30 

$40 
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Figure 2. Incremental Economic Net Present Value (ENPV) 
(USAID Perspective) by Value Chain 
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 Senegal’s Economic Growth Project (PCE) invested USD 14.62 million in rice VC and 
aimed to help farmers increase yield and quality of rice, and improve efficiency of the 
overall VC.  

The four maize VC projects and their results as reported in the 2015 CBAs (Ethiopia, Ghana) 
and in the 2012 CBAs (Senegal, Zambia) are summarized below:  

 Ethiopia’s Agribusiness and Market Development (AMDe) project invested USD 0.74 
million in maize VC and focused on improving farmer access to hybrid maize seed and 
improving operating processes of farmer cooperatives.  

 Ghana’s ADVANCE project invested USD 8.3 million in maize VC and trained farmers 
on improved production technologies and promoted the use of imported hybrid seeds.  

 Senegal’s PCE invested USD 5.57 million in maize VC and worked to expand access 
to improved maize seed and inputs, and introduced improved cropping methods. PCE 
also worked with private insurance companies to facilitate development of insurance 
for maize farmers.  

 Zambia’s Production, Finance, and Improved Technology (PROFIT+) project invested 
USD 12 million in maize VC and introduced improved farming technologies and 
expanded the use of small-scale storage facilities to decrease post-harvest loss. 

Looking at the success and setbacks of a VC across a variety of projects is helpful when seeking 
to understand the bigger picture and is useful when investigating best practices and designing 
future interventions. However, given that each project varied greatly in size, scope, beneficiary 
profile, and intervention type, care should be taken to evaluate each project individually within 
its own unique context. The results of a project focused on a particular VC should not be 
extrapolated and applied to another context without scrutiny and careful analysis. 

Ex‐ante, Mid‐term, Ex‐post Analysis 

For the ex-ante, mid-term, and ex-post analysis, the CBA Synthesis Report Team compared 
countries for which comparable ex-ante and mid-term or ex-post CBAs were conducted to 
determine if any major changes occurred in the financial and economic results (ENPV, FNPV, 
ERR) or assumptions.  

The updated financial and economic returns in the mid-term or ex-post CBA reports were 
generally higher than or on par with the results reported in the ex-ante CBA reports. The 
USAID perspective ENPV of five VCs increased in the mid-term/ex-post CBA while only 
three declined. FNPV increased in all mid-term/ex-post CBAs except for Ethiopia’s maize VC 
and Ghana’s soy VC. However, while the aggregate financial returns of USAID investments 
increased for the mid-term/ex-post CBAs in general, the financial returns per beneficiary 
decreased for most VCs. The decrease in the per beneficiary returns is primarily explained by 

Country Value Chain 
FNPV (USD, Million) ENPV (USD, Million) 

Ex-Ante Mid-term Ex-Post Ex-Ante Mid-term Ex-Post 

Ethiopia 
Maize $19.13 $13.55 - $18.76 $15.53  -
Wheat $3.75 $10.05 - $9.60 $25.51  -

Ghana 
Maize $6.73 $12.68 - $0.20 - $0.56  -
Rice $16.08 $25.63 - $8.60 $12.20  -
Soy $4.15 - $0.84 - - $1.10 - $8.90 -

Senegal Rice $54.10 - $98.57 $45.39 -  $53.95 

Uganda 
OFSP $8.63 - $51.30 $10.10 -  $65.28 
Legumes $5.07 - $12.30 $4.35 -  $14.49 

Table 2. Ex-Ante, Mid-term, Ex-Post FNPV and ENPV (USAID Perspective) 
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overly optimistic yield projections used at the ex-ante stage of the analysis. However, while 
the realized crop yields were lower than expected, USAID projects frequently were able to 
reach out to a higher number of beneficiaries then were initially targeted.    

Critical assumptions used in the CBAs include beneficiary totals and estimated increases in 
yield. The decrease in FNPV per beneficiary is driven by lower yields and, in several cases, 
actual prices observed in mid-term/ex-post CBAs caused FNPVs to be lower than expected 
when compared to ex-ante CBAs. Among the eight VCs, four CBAs revised their assumptions 
on yield increases, lowering the numbers by at least 20 percentage points. 

The increase in high-level financial and economic returns is because CBAs for six out of eight 
VCs revised their assumptions and increased the beneficiary totals for the mid-term/ex-post 
CBAs.  

It is important to note that as projects develop, implementers may change the project design 
during project implementation to yield higher returns. For instance, the project may shift the 
focus from one VC to another, shift targeted population to assist beneficiaries with different a 
profile, relocate to where markets are more or less developed, or adjust the project to 
accommodate external factors (such as drought) and other donor projects. These changes in 
project design are necessary to maintain effectiveness and adapt to changing circumstances, 
but also may mean that some assumptions in ex-ante CBAs no longer correspond to the actual 
project. Changes in design mid-project may account for some of the discrepancies between ex-
ante and midterm or ex-post ENPV and FNPV, which is another reason why it is important to 
look closely at the individual CBAs from each project while also examining the context of each 
project.  

Sensitivity Analysis 

Sensitivity analysis is a systematic method of examining how the outcome of a CBA changes 
with variations in its inputs and assumptions. Based on the results from the sensitivity analysis, 
preventive measures should be taken to reduce uncertainty around sensitive assumptions.  

CBA results show sensitivities in four main categories of variables – change in yield, change 
in farm-gate price, change in adoption rate, and change in input costs. The top three most 
sensitive variables (yields, farm-gate prices, and adoption rates) were evaluated by the 
Synthesis Team in a “break-even” analysis. 

In order to examine how the top three variables affect the CBA results, each parameter is varied 
while holding all other factors constant until the ENPV (from USAID’s perspective) becomes 
zero (to determine the “break-even” point). Overall, farm-gate price is the most sensitive 
parameter for the CBA results among the three variables. Thirteen out of 18 CBA results are 
highly sensitive to variations in the farm-gate price. In four cases, the changes in the level of 
yield affected the CBA results the most. Changes in adoption rate, though significant, are not 
as sensitive as the farm-gate price or yield in most cases. 

It is important to note that comparing the break-even change across countries can be misleading 
because projects often focus on different aspects of a VC and may display more or less 
sensitivity to one variable than another.  A more helpful comparison is assessing the break-
even changes within each country and VC.  

Economic Distortions 

Economic distortions occur when a government intervenes in a market to impose policy 
measures that alter the normal process of supply and demand. These interventions can take the 
form of taxes, subsidies, price ceilings and floors, or other regulatory measures that change the 
competitive landscape of a given market. When undertaking a CBA, the role of economic 
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analysis is to determine if the economic value of goods and services produced by the project 
outweighs the economic cost of resources used to produce these goods or services. 

Conducting a CBA of a donor-funded activity should help to determine the level of economic 
distortion within a market and whether governmental or donor interventions are sustainable in 
the long term. Except for Guatemala, Uganda, and Zambia (ex-ante CBA), the CBAs reviewed 
in the Synthesis Report identified economic distortions within each country and VC and 
applied conversion factors to each input/output to better capture the true value of specific 
commodities and determine a project’s economic feasibility. 

Economic distortions identified in the CBAs for four countries (Mali, Senegal, Ethiopia, and 
Rwanda) show how project objectives were affected and highlight unique issues arising in 
different contexts. Mali exemplifies how economic distortions created from non-focus VCs can 
impact a project’s returns; Ethiopia illustrates how consumer-focused interventions can 
decrease incentives for farmers to cultivate crops; Senegal shows how multilayered and 
complex interventions and subsidization can be unsustainable without a clear exit strategy; and 
Rwanda provides an example in which a project experienced positive returns with very few 
market distortions.  

Although economic distortions are often put in place to increase societal welfare by supporting 
economic activities that would be otherwise unfeasible, they are often unsustainable in the 
long-run. However, while creating self-sustaining markets is ideal, political, legal, and social 
realities make the existence of taxes, subsidies, tariffs, and other price interventions inevitable. 
Nonetheless, project implementers should be aware of existing market distortions within VCs 
and how they might affect a project in the long-run. External donors have limited ability to 
influence governmental policies that often result in market distortions. Despite these 
limitations, identifying distortions that may jeopardize the long-term sustainability of USAID 
investments and establishing policy dialogue with partner governments is vital to ensure a 
project’s success. 

Challenges and Limitations 

When standardizing CBA data for comparison across countries and VCs, the Synthesis Team 
identified some issues with synthesizing the models. The major challenges were the 
inconsistencies between CBA model structures and assumptions, and the limited availability 
of data. Given that the focus of these individual CBAs was on analyzing case-specific VC 
environments rather than creating models designed for cross-comparison, it is understandable 
that model structures and assumptions differ from case to case. Additionally, collecting data 
necessary for accurate CBA can be problematic in developing countries where up-to-date 
information is often not easily accessible. Due to the significant differences in assumptions, 
conversion factors, and model structures, effective and accurate comparison across CBAs is 
challenging.  

Although the Team experienced some problems interpreting aspects of individual CBAs, the 
major challenges confronted were related to issues regarding comparison between CBAs. To 
make the models comparable, some assumptions needed to be standardized, but without 
understanding the rationale behind assumptions, the Synthesis Team could not be certain that 
adjustments were always representative of each unique context. Specific modeling challenges 
included different model structures, questionable CBA assumptions, lack of stakeholder 
analysis, and conversion factor discrepancies. As mentioned above, because of the challenges 
regarding comparison across CBAs, this Synthesis Report should be used to gain a general and 
a broad-level understanding of CBA results across countries. For a nuanced understanding of 
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individual CBA results, each country and VC should be analyzed within its specific and unique 
context.    

Past CBA Recommendations  

To determine common problems and risk areas within projects, the Synthesis Team assessed 
and compared recommendations made by past CBAs. A broad variety of VC-specific 
recommendations were made, but four categories of recommendations were determined: 1) 
yield, adoption rate, and price, 2) access to inputs, 3) market shocks and economic distortions, 
and 4) infrastructure. Most CBAs recommended that one or more of these areas be targeted for 
improvement to ensure project success. 

Further, to determine if changes were made to projects based on CBA recommendations, the 
Team compiled and sent lists of questions to each Mission. The Mission responses varied, but 
a few general takeaways were determined, including 1) while some Missions did not make 
changes to VCs covered in this report based on CBA recommendations, several indicated that 
changes to other VCs were made as a result of CBA, 2) several Missions stated the CBAs were 
helpful to inform future project design or to validate actions already being taken, 3) several 
Missions expressed interest in utilizing or already had utilized CBA to design future or modify 
current projects, 4) some responses suggested that some Missions were unaware that CBAs 
had been conducted (most likely due to staff turnover at the Missions) or that CBAs should be 
used as part of the project design decision-making process, and 5) some Missions indicated 
that the CBA recommendations were not applicable to their projects due to other factors, such 
as variables outside of the scope of CBA. 

Conclusions and Recommendations 

To prepare this report, the CBA Synthesis Team compiled past CBA documents, standardized 
models, analyzed the CBA data for each country and VC individually, compared between 
CBAs, conducted desk research, requested information from relevant Missions and analysts, 
and produced written and graphical analyses on various factors influencing project and CBA 
results (sensitivity analysis, evaluation of economic distortions, modeling challenges and 
limitations). Throughout the process of synthesizing the CBAs, the Team determined several 
recommendations for utilizing CBA in the future and for comparison across CBAs in future 
CBA syntheses: 

Data Collection and M&E 

1. Integrate CBA with other project appraisal efforts (such as impact evaluations) and 
maximize the use of data collected.  

2. Incorporate key CBA data parameters into M&E for projects to decrease the 
administrative cost of data collection for conducting CBAs while increasing accuracy. 

3. Monitor farm-gate prices and yields closely during project implementation to track 
sensitive variables affecting project outcome.  

Institutionalizing CBA  

4. Ensure future CBAs follow USAID CBA Guidelines on CBA methodology to 
maintain consistency and ensure high quality.   

5. Conduct CBA to quantify social or environmental benefits of common interventions 
types, such as valuations of nutritional benefits or environmental benefits from 
improved production technologies. 
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6. Adopt a methodology to conduct rigorous stakeholder analysis in all CBAs to more 
accurately determine a project’s returns and help inform project design. 

7. Adopt a standardized record keeping-approach for USAID investment costs across 
VCs and activities to facilitate analysis of USAID investment cost.  

8. Improve the CBA report template to enhance consistency and comparability 
across countries and VC. Ensure future CBAs closely follow the standardized 
definitions in the USAID CBA Guidelines regarding beneficiaries, and macroeconomic 
and financial assumptions to ensure accuracy and comparability of CBA. 

9. Incorporate ex-ante CBA into the project design and decision-making process to 
maximize the benefit of conducting a CBA. 

10. Institutionalize a process to apply CBA recommendations to project 
implementation. 

Project Design 

11. Identify and target key VC constraints to maximize the returns on USAID 
investments.  

12. Conduct a thorough Value Chain Analysis in addition to or as part of CBA to 
improve both vertical and horizontal linkages between VC actors and ensure the 
consequences for actors along the VC (both on the supply and demand sides) are taken 
into account.3  

 

  

                                                 
3 A helpful overview to a value chain approach can be found at https://microlinks.org/good-practice-
center/value-chain-wiki/overview-value-chain-approach 
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1. INTRODUCTION 

OVERVIEW 
The United States Agency for International Development (USAID) Bureau for Food Security 
(BFS) requested a synthesis of value chain (VC) cost-benefit analyses (CBAs) completed for 
Feed the Future (FTF) projects in 11 focus countries. The primary goal of the Synthesis Report 
is to identify recurring patterns and common themes from cross-country and cross-VC 
comparisons. A secondary goal is to understand how CBA results were used to inform 
programming decisions. For this purpose, an inventory of 55 full CBA reports, executive 
summaries, and excel models were compiled. While each of the CBAs had differing 
assumptions, reviewers studied each CBA model individually and standardized the overarching 
assumptions, enabling the Team to compare the CBA findings across countries and VCs.  

The purpose in compiling the CBAs and comparing the reports is to identify trends and 
important takeaways. As such, the Synthesis Report does not comprehensively review each 
evaluation or address all issues described in each CBA report. The synthesis does, however, 
provide comprehensive insight on emerging trends and patterns across the 11 focus countries 
and 12 VCs.  

The main body of the report provides the synthesis, including the trends and findings identified 
among the value chain CBAs. Annex I lists the high-level results of each country by VC in 
detail, Annex II presents graphs of the model results, Annex III lists changes and corrections 
made to the original CBA models, and Annex IV is an inventory of data sources (CBA reports 
and Excel models) collected for the Synthesis Report. 

CBA COVERAGE 
From 2012 until 2014, USAID conducted CBA of several projects and value chains in the FTF 
portfolio across USAID Missions at various stages in their design and implementation cycle. 
In 2015, USAID (BFS, Office of Economic Policy, and Missions) conducted a new round of 
CBAs of projects in 11 focus countries to update a number of the previous CBAs and to conduct 
several new CBAs.  

This Synthesis Report 
examines the CBAs 
conducted in 2015 across 
11 countries. The 2015 
CBAs conducted in the 11 
focus countries – 
Bangladesh, Ethiopia, 
Ghana, Guatemala, 
Liberia, Mali, Malawi, 
Rwanda, Senegal, 
Uganda, and Zambia – are 
depicted in Figure 1.1. In 
addition to the 2015 
CBAs, previously 
completed CBAs 
(2012/2013) were 
selected for review in the 
Synthesis Report based on 

Figure 1.1 Map of FTF Projects for CBA Synthesis (2015 VC only) 
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the following criteria: 1) if the CBA of the same value chain/project was conducted again in 
2015; 2) the Mission and/or BFS had interest in additional analysis to inform program design 
or implementation; and 3) potential to inform future work in other countries. Working with 
USAID, the Team refined the inventory to include 55 files of CBA reports, executive 
summaries, and Excel models.    

Tables 1.1 lists the countries and VCs covered in this Synthesis Report. In total, 12 VCs are 
covered across the 11 focus countries – rice, wheat, millet, sorghum, maize, soy, groundnuts, 
legumes, orange fleshed sweet potatoes (OFSP), sunflower, dairy, and goats. Rice (4), maize 
(4), millet (2), soy (2), and legumes (2) are covered by more than one country either in ex-ante 
or the mid-term/ex-post reports. Four countries – Ethiopia, Ghana, Senegal, and Uganda – 
conducted both ex-ante and mid-term/ex-post CBAs for the same VC. 
  

Table 1.1 FTF Project and CBA Value Chain by Country 

  

                                                 
4 Bangladesh conducted CBA of the rice VC in 2012 but the analysis is excluded from the Synthesis Report due 
to its inconsistency with other CBA methodologies. 
5 Zambia conducted CBA of groundnut VC and sunflower VC in 2012 but the analysis is excluded from the 
Synthesis Report due to the limited information available on the project regarding groundnut and sunflower VC 
activities in 2012 reports.  

Country Project 
Value 
Chain 

CBA in 
2012-
2014 

CBA in 
2015 

Bangladesh 
Accelerating Agricultural Productivity Improvement 
(AAPI)4  

Rice  Ex-post 

Ethiopia Agribusiness and Market Development (AMDe) 
Maize Ex-ante Mid-term
Wheat Ex-ante Mid-term

Ghana 
Agricultural Development and Value Chain 
Enhancement (ADVANCE) 

Maize Ex-ante Mid-term
Rice Ex-ante Mid-term
Soy Ex-ante Mid-term

Guatemala 
Innovation Lab for Collaborative Research on Grain 
Legumes (Legume Innovation Lab) or Másfrijol

Legumes  Ex-ante 

Liberia Food and Enterprise Development (FED) 
Goat  Mid-term
Rice  Mid-term

Malawi Integrating Nutrition in Value Chains (INVC) 
Groundnut  Mid-term

Soy  Mid-term

Mali 
Africa RISING’ large-scale Diffusion of Technologies 
for Sorghum and Millet Systems (ARDT_SMS) 

Millet  Ex-ante 

Sorghum  Ex-ante
Rwanda Rwanda Dairy Competitiveness Program II (RDCP II) Dairy  Mid-term

Senegal Economic Growth Project (PCE) 
Maize Ex-ante 
Millet Ex-ante 
Rice Ex-ante Ex-post

Uganda 
Delivering and Disseminating Biofortified Crops in 
Uganda (DDBC) 

OFSP Ex-ante Ex-post
Legumes Ex-ante Ex-post

Zambia 
Production, Finance and Improved Technology 
(PROFIT)+5 

Groundnut  
Maize Ex-ante 

Sunflower  Ex-post
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METHODOLOGY 
Cost‐Benefit Analysis Methodology6 

In essence, CBA entails 1) valuing benefits (such as increased crop yield or crop price) and 
costs (such as increased costs of input or labor) over a certain period of time, generally a long 
horizon, and 2) comparing these benefits and costs to determine whether a project is financially 
or economically viable. Benefits and costs of various economic agents participating in the 
project are estimated for “with-project” and “without-project” scenarios over the evaluation 
period.7 By comparing these two scenarios, incremental benefits and costs are calculated.    

Financial analysis examines 
whether a financial investment in a 
project can be recovered, given the 
expected incremental costs and 
benefits.8 A project is considered 
financially viable if the financial net 
present value (FNPV) is positive and 
the internal rate of return (IRR) on 
the investment exceeds the threshold 
financial rate of return. If the 
incremental FNPV is below zero, the 
project is not sustainable without 
support (see Figure 1.2).  

Economic analysis determines the 
viability of the project for the society 
as a whole, either from USAID’s 
perspective. In order to express the 
benefits and costs at their true 

economic values to the society, the economic analysis adjusts the financial analysis to correct 
for a variety of economic distortions, such as taxes and subsidies. Similar to the financial 
analysis, a project is considered economically viable if the economic net present value (ENPV) 
is positive and the economic rate of return (ERR) on the investment exceeds the economic 
opportunity cost of capital and is above 12 percent (a relatively high rate of return threshold 
used as an unofficial USAID threshold).9 It is typically recommended that a project with a 
negative incremental ENPV be rejected, discontinued, or corrective measures taken to redesign 
the project.  

                                                 
6 For a comprehensive guide to understanding USAID’s CBA methodology, please visit 
https://agrilinks.org/training/cost-benefit-analysis-training.  
7 Benefits and costs of a project are measured for the lifetime of the project. This is not necessarily equal to the 
USAID project funding or implementation period (on average 4-7 years). The lifetime of the project (10 to 20 
years) refers to an economic life of the project. This is a period of time during which the project can be expected 
to contribute to the economy. USAID’s standard project lifetime is 20 years, unless otherwise stated. Project 
lifetime of 10 years was used for the following CBAs: Bangladesh 2012, Malawi 2015, Ethiopia 2015, Ghana 
2015, Zambia 2015. Project lifetime of 15 years was used for the Bangladesh 2015 CBA and 19 years for Zambia 
2012 CBA. 
8 Juan A. B. Belt and Clarence Zuvekas Jr., “Strengthening Cost-Benefit Analysis in USAID, 2011-2013: Lessons 
Learned and Future Directions” (U.S. Agency for International Development, March 11, 2014), 
http://pdf.usaid.gov/pdf_docs/pa00jqsp.pdf. 
9 Traditionally, the World Bank uses 10% or 12% while the ADB uses 12% for the project rate of return threshold.  
USAID does not have an official threshold but uses 12% as a benchmark.   

Economic Analysis

Incremental ENPV<0

The society is better off 
without the project

Incremental ENPV>0 

The society is better off 
with the project

Financial Analysis

Incremental FNPV>0

The project is 
sustainable without 

financial support 

Incremental FNPV<0 

The project is 
sustainable only with 

financial support 

Figure 1.2 CBA Project Decision Making Process 
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Limitations. It is important to note that while CBA is helpful in determining the economic 
benefits and costs associated with a project, it does have potential weaknesses. One possible 
weakness of CBA is that a number of costs and benefits associated with a project are difficult 
to quantify. For example, the positive environmental effect from reduced fertilizer usage is not 
calculated in the Bangladesh AAPI CBA, due to inadequate data. Another unquantifiable 
potential benefit was the indirect nutritional benefit of increased milk consumption in Rwanda 
as a result of the RDCP II project. Because not every benefit and cost can always be captured 
by CBA, it is important that multiple evaluation methods are used for project appraisal. Given 
these limitations, CBA is not a requirement for USAID projects, but rather one of several 
helpful tools USAID utilizes voluntarily to assess projects at different stages and to aide in 
designing and altering projects in ways that are effective and sustainable.   

Synthesis Report Methodology  

Several challenges arose during the analysis of the Synthesis Report. While all models share 
the common theme of comparing costs to benefits as mentioned above, each CBA model was 
constructed on varying assumptions, including different financial discount rates and conversion 
factors. In addition, the CBA reports were structured differently, and several were missing 
information that the Team need to understand the assumptions. For instance, only the executive 
summary of Zambia’s CBA report on the sunflower VC was available for the Team to analyze.  

In order to overcome these challenges, the Team closely examined each model individually to 
identify the discrepancies between them. Upon discussion with USAID, the Team corrected 
calculation errors, validated key assumptions lacking references, and contacted USAID 
Missions to verify key assumptions that were questionable as well as to gather information on 
CBA recommendations and changes made to project design. The Team also standardized 
common assumptions to allow for comparison between models. It is important to note that 
these changes were made to the models in order to make them comparable, which in some 
cases resulted in calculations that were different from the original CBAs. The standardized 
version of the CBAs used in this report should be used solely for comparison purposes and 

Box 1.1: CBA Terms 

GENERAL TERMS 
 Discount Rate: Measure of converting future values into their present-day terms taking into account the 

time value of money 

FINANCIAL ANALYSIS 
 Financial Net Present Value (FNPV): Total discounted value of incoming cash flow after deducting the 

total discounted value of outgoing cash flow 

 Internal Rate of Return (IRR): Discount rate that produces an FNPV equal to zero 

ECONOMIC ANALYSIS  
 Economic Net Present Value (ENPV): Total discounted value of social benefits after deducting the total 

discounted value of social costs 
- USAID perspective: ENPV considering USAID’s investment costs 
- Economy perspective: ENPV of the local economy without considering USAID’s investment costs and 

thereby showing overall economic benefit to the host-country  

 Economic Rate of Return (ERR): Discount rate that produces an ENPV equal to zero 
- USAID perspective: ERR considering USAID’s investment costs 
- Economy perspective: ERR without considering USAID’s investment costs and thereby showing overall 

economic rate of return for the host-country  
 Benefit-Cost Ratio (B/C Ratio): Net present value of benefits divided by net present value of economic 

costs 
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general understanding, but should not be taken as definitive. Details of the changes made to 
each model and their original CBA estimates can be found in Annex III. 

2. OVERALL HIGH-LEVEL FINDINGS 

The U.S. Government’s FTF initiative covers 19 focus 
countries, 11 of which are addressed in the Synthesis 
Report. It is important to note that the projects under 
the FTF initiative work on a number of VCs. The 
Synthesis Report does not evaluate all the activities 
and/or VCs each FTF project worked on. Table 2.2 lists 
the 11 focus countries and 12 VCs covered in this 
chapter. The overall high-level findings are limited to 
countries and VCs that completed CBAs in 2015.  

A summary of the overall high-level findings is 
presented in Table 2.1. The total nominal cost of 

USAID investments covered in the Synthesis Report is USD 162 million over the life of the 
various projects.12 The total number of direct beneficiaries affected 
by the projects is estimated at 1.69 million farmer households. This 
report defines the total number of beneficiaries as farmer 
households directly affected by USAID according to the individual 
CBA studies (one direct beneficiary equals one farmer household). 
The number of households was not always reported in individual 
CBAs, and in some instances for the synthesis model had to be 
derived indirectly. Therefore, the total number of benefiting 
households reached by the projects may differ from the numbers 
listed in the report. 

Overall, the projects covered in the Synthesis Report have resulted 
in an incremental FNPV of USD 420 million. The overall ENPV of 
the USAID investments covered in the Synthesis Report is USD 326 
million from USAID’s perspective (with the project investment 
costs) and USD 454 million from the overall economy perspective 
(without the project investment costs).13 The ratio of benefits to 
project cost is approximately 2.01, implying that the benefiting 
countries received on average USD 2.01 for each USD dollar 
invested by USAID.  

The incremental ERR of the FTF activities covered in the Synthesis 
Report is 22.99 percent. This is around 11 percentage points higher 
than the unofficial USAID threshold of 12 percent. The ERR, 
however, varied greatly among countries, ranging from 6.3 percent 
in Ghana to 52.7 percent in Bangladesh.  

                                                 
10Guatemala CBA in 2015 for legume VC is an ex-ante CBA report.    
11 Mali CBA in 2015 for millet and sorghum VC is an ex-ante CBA report.  
12 The nominal cost of USAID investment calculated based on the total estimate costs used in each CBA analysis.  
13 It should be noted that USAID investment cost is not a cost to the beneficiary country, and therefore, from the 
country’s perspective, the benefits of USAID projects are proportionally higher. 

Headline Figures Value 

Project Cost  USD 162 million 

Number of 
Beneficiaries 

1.69 million  
farmer households

FNPV USD 420 million 

ENPV (USAID) USD 326 million 

ENPV (Economy) USD 454 million 

ERR (USAID) 22.99% 

Country 
Value 
Chain 

Bangladesh Rice 

Ethiopia Maize 

Wheat 

Ghana 
Maize 

Rice 

Soy 

Guatemala10 Legume 

Liberia Goat 

Rice 

Malawi Groundnut 

Soy 

Mali11 Millet 

Sorghum 

Rwanda Dairy 

Senegal Rice 

Uganda OFSP 

Legume 

Zambia Sunflower 

Table 2.1 Summary of High-level 
Figures 

Table 2.2 List of 11 
Focus Countries and 
VCs (2015) 
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3. CROSS-COUNTRY ANALYSIS 

The cross-country analysis is limited to countries and VCs that completed a CBA in 2015, 
except for the Zambia maize CBA, which was conducted in 2012 (see Table 2.2).14 Table 3.1 
illustrates the present value of USAID investments per country. Bangladesh’s AAPI project, 
which focuses on the rice VC, creates the greatest economic value among the 11 focus 
countries, followed by Ghana’s ADVANCE project, focused on the rice, maize, and soy VCs.  

The Synthesis Report defines the total 
number of beneficiaries as farmer 
households directly affected by USAID 
according to the individual CBA studies. 
Indirect beneficiaries are excluded from 
the analysis wherever possible. An 
adoption rate is applied to the number of 
total beneficiaries who received USAID’s 
assistance. Therefore, the total number of 
beneficiaries in the Synthesis Report 
represents the number of farmers who 
adopt the technology and/or services 
provided by USAID. With regards to the 
number of beneficiaries affected by 
USAID, Bangladesh has the largest 
beneficiary profile, with over 552,000 
farmer households, while Ghana has the 
third smallest beneficiary profile, with 
close to 30,000 farmer households.  

Looking more closely at USAID’s project cost per beneficiary shows that high investment costs 
do not necessarily translate into higher numbers of direct beneficiaries affected (see Figure 
3.1). Ghana’s ADVANCE project investment cost amounts to USD 22.50 million for rice, soy, 

                                                 
14 Zambia’s CBA on maize VC (2012) in included in the overall high-level analysis. CBA on maize VC was 
conducted in 2015 but the results were excluded due to lack of information in the 2015 report. 

Country 
Present Value of 

USAID Investment 

Number of 
Beneficiaries 

(Farmer 
Households) 

Bangladesh USD 27.21 million 552,013 

Ethiopia  USD 1.22 million 121,213 

Ghana USD 22.50 million 30,125 

Guatemala USD 2.65 million 25,000 

Liberia USD 21.02 million 63,372 

Malawi USD 13.58 million 540,000 

Mali USD 9.46 million 59,664 

Rwanda USD 12.17 million 23,817 

Senegal USD 12.55 million 32,893 

Uganda USD 8.44 million 143,064 

Zambia USD 6.06 million 101,680 

Table 3.1 Present Value of USAID Investment 
and Number of Beneficiaries 

Figure 3.1 Cost and Incremental Financial Net Present Value (FNPV) per Beneficiary 
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and maize, but has a beneficiary profile of just over 30,000 households.  However, it is 
important to remember that some projects focus more on training and production while others, 
such as Ghana, focus on the market system linkages.  This makes it difficult to compare costs 
per direct beneficiary among countries as easily as within an individual country over time.   

Figure 3.1 also illustrates the incremental FNPV per beneficiary and the average cost per direct 
beneficiary of USAID’s investment. While important in determinig the financial viability of a 
project, FNPV can misrepresent the  success of a project.15 The incremental FNPV per 
beneficiary differed significantly across the countries, with Senegal’s PCE activity achieving 
the highest FNPV, reaching nearly USD 3,000 per beneficiary.  

However, Senegal’s high FNPV per beneficiary may be a result of extensive support provided 
by numerous donors that work on the rice VC. Inputs are highly subsidized, including loans, 
tractors, mills, and seeds, among others. Government support is no exception. Tariffs on 
agricultural inputs are exempt and rice importers are required to purchase a certain percentage 
of locally produced rice. Under these conditions, farmers can produce high rice yields and sell 
their goods at attractive prices, which may not be sustainable in the long-term. Given the 
support from numerous actors, Senegal’s ENPV is relatively lower than its FNPV.  

Rwanda’s incremental FNPV per beneficiary is also high and its success in the dairy VC will 
be discussed in depth in the following chapter. Ghana, which includes three VCs – rice, maize, 
and soy – indicates a high incremental FNPV per beneficiary. Broken down by each VC, Ghana 
demonstrated varying levels of incremental FNPV, with the highest FNPV from the rice VC 
and a negative FNPV from the soy VC. Malawi and Zambia have positive but low FNPV per 
beneficiary relative to other countries. 

The average cost per direct beneficiary of USAID’s investment varied greatly across countries, 
ranging from $10 to $747 per beneficiary. Ethiopia experienced a large difference between its 
cost and FNPV per beneficiary. However, the actual USAID cost for Ethiopia’s AMDe project 
is likely higher than indicated in the Synthesis Report because Ethiopia’s CBA limited its costs 
only to those directly associated with seed multiplication activities. Additional costs, such as 
lead farmer trainings and innovation grants that assisted the wheat and maize VCs, were not 
included in the analysis.  

Similarly, a large difference is observed for Uganda, where the incremental FNPV per 
beneficiary is almost 15 times the average cost per beneficiary of USAID’s investment. 
Uganda’s high incremental FNPV is mostly due to a high FNPV for the OFSP VC. This will 
be discussed further in the following chapter.   

For Liberia and Zambia, the project cost per beneficiary is higher than the incremental FNPV 
per beneficiary, and Malawi’s cost and FNPV per beneficiary are almost equivalent. For 
instance, Liberia’s investment cost was $332 per beneficiary ($275 for rice VC and $2,886 for 
goat) while the participants of the project gained only $146 per household. When USAID 
spending per beneficiary is higher than the incremental financial values farmers retain, this 
may be the result of high investment costs associated with the project. This was the case in 
Liberia where a sizeable portion of USAID’s investment was channeled to large direct 
subsidies for inputs such as seeds and fertilizers. However, it may also suggest that farmers are 
not generating enough incremental financial value as a result of participating in the project.  

The incremental ENPV from USAID’s perspective depicts the level of impact the projects had 
on the economy after accounting for USAID investment costs and economic distortions. It 
should be noted that USAID investment cost is not a cost to the beneficiary country and 

                                                 
15 Refer to Figure 2.1 for project appraisal decision-making process using CBA information.  
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therefore, from the country’s perspective, the benefits of USAID projects are proportionally 
higher. Figure 3.2 illustrates the incremental ENPV of the 11 countries from USAID’s 
perspective. While eight 
out of 11 countries 
achieved positive 
incremental ENPV, 
Ghana, Liberia, and 
Zambia resulted in 
negative incremental 
ENPV. The average 
incremental ENPV is USD 
29.61 million and Mali has 
the median ENPV across 
the 11 countries, with an 
incremental ENPV of 
USD 19.29 million.  

Bangladesh achieved the 
highest incremental 
ENPV at USD 92.35 
million for the rice VC. A number of factors contribute to this positive result. Based on the 
success of an earlier USAID intervention, Bangladesh’s AAPI project focused on increasing 
demand of fertilizer deep placement (FDP) technology, which reduces the use of fertilizers and 
contributes to improved yields. Usually, the introduction of new technology increases 
incremental costs for farmers, but in this case, reduced fertilizer use instead decreases costs for 
farmers who participate. Coupled with the large beneficiary numbers reached and a high 
population density, the net reduction in fertilizer usage also led to large savings in the fertilizer 
subsidy for the Government of Bangladesh. Therefore, the high total FNPV along with the 
increase in governmental savings results in the highest incremental ENPV.  

Figure 3.2 shows that the Liberia, Ghana, and Zambia investments produced negative 
incremental ENPVs. Liberia’s FED project had a low incremental ENPV due to limited access 
to rice markets, despite the potential high financial returns that could be generated from 
increased yields if market access was secured. Similarly, Ghana’s ADVANCE program, which 
worked on rice, maize, and soy VCs, has a negative ENPV. While its rice VC had a positive 
ENPV of USD 12.20 million, both the soy and maize VCs had a negative ENPV, which resulted 
in a net negative ENPV for Ghana. In addition to the high USAID investment cost per direct 
beneficiary ($747 per beneficiary household; see Figure 3.1), several distortions resulted in 
economic costs that are higher than financial costs. For example, the Government of Ghana 
subsidizes fertilizers (especially urea used in the production of soy), which, together with 
USAID investment cost, drives down the incremental ENPV below the total incremental 
FNPV. 

FNPV and ENPV from Zambia’s perspective are positive but marginal to compensate for 
USAID investment costs. 

Zambia’s PROFIT+ project on sunflower also resulted in a negative incremental ENPV.16 
FNPV and ENPV from Zambia’s perspective are positive but marginal to compensate for 
USAID investment costs.  

                                                 
16 Zambia conducted a CBA of the sunflower and maize VC in 2015.  

Figure 3.2 Incremental Economic Net Present Value (ENPV) 
(USAID Perspective) by Country 
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The ERR results show a similar picture. Average incremental ERR17,18 of 11 countries is 23 
percent. As mentioned in the overall high-level analysis section, this is 11 percentage points 
higher than the USAID unofficial threshold of 12 percent. The projects reviewed in Bangladesh 
had the highest ERR with 53 percent, for reasons stated above. Ethiopia follows Bangladesh 
with an ERR of 36 percent. 

While nine out of 11 countries 
achieved ERRs higher than the 
USAID unofficial threshold of 
12 percent, Ghana (6 percent) 
and Liberia (8 percent) did not 
reach the threshold (indicated 
by the dotted line in Figure 
3.3). In principle, projects with 
an ERR lower than 12 percent 
use too many socially valuable 
resources in comparison to the 
modest benefits for the 
economy to be worthwhile. 

 

 

4. CROSS-VALUE CHAIN ANALYSIS 

The cross-VC analysis covers 12 VCs in all 11 focus countries. For countries that had both ex-
ante and mid-term or ex-post CBAs, the Synthesis Team included data only from the mid-term 
or ex-post CBAs in order to compare across VCs with more accuracy.  

Figure 4.1 shows the disaggregated present value of project costs by VC and country.19 Rice, 
the focus crop in four of the analyzed FTF countries (Bangladesh, Liberia, Ghana, Senegal), 
had the highest project cost, with an aggregated total of USD 64.32 million. The maize VC, 
also present in four projects (Ethiopia, Ghana, Senegal, and Zambia), had the next highest cost 
at USD 24.48 million. The soy VC, aggregated between two projects (Ghana and Malawi), had 
the third highest project cost at USD 14.29 million, followed by dairy (Rwanda) at USD 12.17 
million, and millet (Mali and Senegal) at USD 10.4 million. It is important to note that due to 
a lack of data in the original CBA models, the total costs for projects covering two or more 
crops in Ghana, Ethiopia, Mali, Malawi, and Uganda could not be disaggregated by VC. For 

                                                 
17 The economic internal rate of return (ERR) is used to determine the potential economic viability of an 
investment within a given period. The ERR formula is calculated to make the ENPV of a project equal to zero, 
and the higher the ERR, the more economically sound is the project. As a general rule in CBA, projects that have 
an ERR less than the economic opportunity cost of capital should be rejected. 
18 Note the internal rate of return (IRR) is not calculated for the Synthesis Report.  
19 Please note that present value of project costs, rather than nominal project costs, are used in this report. Present 
value is defined as the current value of a future sum of money. Because money will lose value over time, a 
“discount rate” is applied to the current value to more accurately determine the future value of the sum in today’s 
terms, which is called the present value. A 12 percent discount rate is applied in this report. 

Figure 3.3 Economic Rate of Return (USAID Perspective)
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projects in these countries, the total costs have been split evenly between the VCs, which likely 
does not accurately represent the actual total cost for each VC within projects.  

 

Taking into account the limitations of the data, it is evident that the project costs for rice were 
disproportionately high. Rice is a staple crop in Bangladesh, Liberia, Senegal, and Ghana, 
which explains high USAID investment in that VC. Rice was the VC that had, by far, the 
greatest number of beneficiaries (651,906) as well as a low cost per beneficiary20 to incremental 
FNPV ratio of 1 to 3.6. 

The dairy VC in Rwanda also had high project costs (USD 12.17 million) and the second 
highest per beneficiary cost (USD 511) of all 12 VCs, but the incremental FNPV was by far 
the highest at $1,663 (Figure 4.2 illustrates the cost per beneficiary and incremental FNPV). 

Despite the high project costs for the dairy VC, FNPV was much higher, with a cost per 
beneficiary to incremental FNPV ratio of 1 to 3.25. In other words, each US dollar invested by 
USAID generated approximately USD 3.25 for project beneficiaries within the dairy VC. 
While the financial benefits of the project are impressive on a stand-alone basis, the CBA 
calculations do not take into account the nutritional value added by the increased consumption 
of dairy. If the nutritional benefits were quantified by CBA, it is likely that project returns 
would be even greater. Rwanda’s RDCP II project worked to improve market access to milk 
and focused on strengthening VC linkages while also promoting increased demand for milk 
through marketing. Results of the project included improved dairy farming practices, better 

                                                 
20 Cost per beneficiary is calculated by dividing the total USAID project cost by the number of beneficiary farmer 
households. For example, if the total cost of a USAID project equals USD 1 million and the number of farmer 
households participating in a project equals 100,000 households, the cost per beneficiary would be USD 10. 

Figure 4.1 Present Value of Project Costs by Value Chain and Country 
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reproductive performance, higher and better-quality milk yields, and a one-third increase in the 
farm gate price of milk. The project’s capacity-building components on the supply side, as well 
as its attention to promoting demand for milk likely helped to achieve its high FNPV. This 
multifaceted supply-and-demand design for RDCP II helped the project achieve significant 
benefits for both beneficiaries and USAID, and is a good example to learn from. The lessons 
learned from the RDCP II project will be discussed more thoroughly in Chapter 5 on Trends. 

Contrary to the benefits achieved by the RDCP II project, Liberia’s goat VC project, FED, had 
extremely high per beneficiary costs ($2,886) and an extremely low incremental FNPV ($51) 
with a ratio of 56 to 0.07. A major cause of the high cost per beneficiary was the project’s focus 
on bringing goat management sites in line with international standards. In order to realize this 
goal, the material used to construct goat management facilities was imported, because locally 
available materials did not meet quality standards. Other drivers of cost, borne by the farmers, 
were the high salaries paid to the livestock attendants and the increased goat care costs 
associated with providing improved nutrition and veterinary care. The benefits that farmers 
could receive from improved goat management were marginal in comparison to the high input 
costs for which the farmers were responsible, and resulted in very low FNPV, and the ultimate 
removal of that VC from the program.21   

While the four projects targeting the rice VC varied greatly in size (See Table 4.1 – 
Bangladesh’s AAPI project had a beneficiary total of 522,013, in contrast to Ghana’s 
ADVANCE project, which had a beneficiary total of 5,000), when adjusted and aggregated, 
the cost per beneficiary to incremental FNPV ratio of rice is 1 to 3.6. This return on investment 
ratio is similar to several other VCs, including millet, maize, sorghum, legumes, and dairy.  

An outlier is the wheat VC, which had the largest positive difference between cost per 
beneficiary (USD 24) and incremental FNPV (USD 399), with a ratio of 1 to 16.5. The 
extremely low cost per beneficiary for wheat may be due to assumptions regarding costs in the 
original CBA. As mentioned above in Chapter 3, in the CBA for Ethiopia’s AMDe project, 
                                                 
21 Liberia later used CBA to add cocoa, which performed well on CBA.   

Figure 4.2 Cost and Financial Net Present Value (FNPV) Per Beneficiary 
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project costs were limited to those directly associated with seed multiplication activities and 
did not include the costs of training activities and innovation grants. However, even if these 
additional costs were included in the model, the FNPV would likely still remain positive, with 
the ratio of costs to benefits more closely resembling other VCs. 

The mid-term CBA for Ethiopia’s AMDe project also analyzed the maize VC and made the 
same assumptions about project 
costs as for wheat – only including 
project costs directly associated with 
seed multiplication activities. As 
with wheat, these limited project 
costs are noticeably low and do not 
likely reflect the total cost. Another 
limitation in regard to data for the 
maize VC is that field work was not 
conducted for the 2015 mid-term 
CBA on Ghana’s ADVANCE 
project, and assumptions regarding 
beneficiary totals were taken from 
the ex-ante report. Figures for maize 
were also taken from the ex-ante 
CBAs on Senegal’s PCE project and 
Zambia’s PROFIT+ project. 
Additionally, for maize in Ethiopia, 
because hybrid seeds and improved 
inputs were available collectively for 
farmers, the Team made the 
assumption that farmers will adopt 
the hybrid seed variety rather than 
using traditional inputs, which will 
lead to a positive farmer FNPV. 
Given these limitations and 
assumptions, the maize VC when 
aggregated between all four 

countries had a project cost of USD 110 per beneficiary and an FNPV per beneficiary of USD 
307. 

The soy VC stands out because when aggregated, its cost per beneficiary is higher than its 
FNPV per beneficiary. In Ghana, the soy VC, even with the project intervention, had negative 
returns with an incremental FNPV of USD -116 and a cost per beneficiary of USD 1,033. In 
the case of Malawi, the soy VC had much different results, with a positive incremental FNPV 
of USD 43 and a cost per beneficiary of USD 25. When aggregated between the two countries, 
however, soy has an overall incremental FNPV USD 39 and cost per beneficiary of USD 52. 

Like soy, the groundnut VC in Malawi and the sunflower VC in Zambia had costs per 
beneficiary higher than the incremental FNPV. The groundnut VC had a low incremental 
FNPV of USD 11 and a cost per beneficiary of USD 25, indicating that the cost of USAID 
support is higher than the financial benefits received by the targeted farmers. Although the 
groundnut VC had an unfavorable incremental FNPV to cost per beneficiary ratio, it did 
produce positive returns for Malawi due to taxes on most inputs that resulted in an economic 
cost of resources that was lower than the financial prices paid by the project and farmers. The 

Table 4.1 Beneficiary Totals by Country and Value 
Chain 

Value 
Chain 

Country 
Number of 

Beneficiaries1 
(Household) 

Total 
Beneficiaries 

by VC 

Rice 

Bangladesh 552,013 

651,906 Liberia 62,000 

Ghana 5,000 

Senegal 32,893 

Maize 

Ghana 17,861 

222,193 Ethiopia 96,052 

Senegal 
( )

8,280 

Zambia (2012) 100,000 

Millet Senegal 
( )

2,500 32,332 
Mali 29,832 

Soy Ghana 7,264 277,264 
Malawi 270,000 

Legumes Guatemala 25,000 88,047 
Uganda 63,047 

Wheat Ethiopia 25,161 25,161 

Sorghum Mali 29,832 29,832 

Groundnuts Malawi 270,000 270,000 

Sunflower Zambia 101,680 101,680 

OFSP Uganda 80,017 80,017 

Goats Liberia 1,372 1,372 

Dairy Rwanda 23,817 23,817 
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sunflower VC also had a higher cost per beneficiary (USD 60) than incremental FNPV (USD 
36), suggesting that farmers would not continue cultivating sunflower without project support. 

The OFSP VC in Uganda’s DDBC project is distinctive, with an extremely high incremental 
FNPV (USD 641) and very low cost per beneficiary (USD 53), with a ratio of 1 to 12.2. The 
high incremental FNPV is likely due to the inclusion of both direct and indirect beneficiaries 
(on-farm and off-farm) in the CBA, and because nutritional benefits of both beneficiary groups 
were included in the analysis. The CBA on DDBC in Uganda was the only project to include 
nutritional benefits and indirect beneficiaries in its analysis, which is probably the reason for 
its disproportionately large incremental FNPV to cost per beneficiary ratio. Ostensibly, the 
high incremental FNPV and low cost per beneficiary of the OFSP VC look quite promising, 
but when including nutritional benefits and indirect beneficiaries in CBA, there is a risk of 
double-counting benefits, because in many instances such benefits will already be reflected in 
the farmers’ financial returns as a price premium. Given the risks of double-counting, the 
numbers should be interpreted with caution to ensure that project returns are accurately 
captured.  

Figure 4.3 shows the 
average ENPV by VC 
from USAID’s 
perspective. OFSP had the 
greatest ENPV of all VCs 
at USD 65.28 million – 
greater by USD 27.3 
million than the next 
greatest ENPV, rice. The 
rice VC had the second 
highest ENPV at USD 
37.98 million. Rice had a 
much larger beneficiary 
total than any other VC 
(375,189 more 
beneficiaries than the next 
highest total), which may 
have contributed to the 

high ENPV. The high beneficiary total for rice is largely due to the extremely high population 
density in Bangladesh – a country in which rice is a staple food. 

Dairy also had a high ENPV at USD 36.37 million, which is likely due in part to the high 
financial returns achieved by the project. Again, given that the ENPVs of some VCs are 
aggregated totals whereas others are totals from single VCs, the numbers warrant more careful 
scrutiny. For example, at face value, the ENPV for dairy was nearly as high as the ENPV for 
rice (with a difference of only USD 1.61 million). However, if we look only at rice in 
Bangladesh and eliminate the other three rice-focused countries, total ENPV reaches USD 
92.35, which would increase the difference between rice and dairy ENPVs to $55.98 million. 
The total ENPV of the rice VC is brought down by lower ENPVs of projects in Senegal and 
Ghana, and by the negative ENPV (USD -6.58) of rice in Liberia.  

When comparing VCs, it is important to note that there is often more fluctuation of ENPVs 
within the VCs than between them. An important conclusion is that aggregating and averaging 
data of one VC from multiple projects obscures much of the nuance within each VC, and 
different projects focused on the same VCs can do very well or very poorly, depending on 

Figure 4.3 Average Economic Net Present Value (ENPV) by 
Value Chain (USAID Perspective) 
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location, project design, and many other factors. In other words, project success or failure 
cannot be determined by looking at VC alone. For instance, as mentioned above, the design of 
Bangladesh’s AAPI project and the country’s high population density are likely driving 
economic returns and may not be replicable in other settings, which highlights the importance 
of analyzing each project’s VC individually. Figure 4.4 and 4.5 shows the disaggregated cost 
and FNPV per beneficiary, which illustrates the significant differences between the same VCs 
in different locations. 

On the other hand, more valuable and nuanced analysis of a single VC is possible when there 
are data from multiple projects.22 Several VCs examined in this report, however, were present 
only in one country. Of those VCs, E NPVs from three projects were low or negative, including 
the groundnut VC in Malawi, the sunflower VC in Zambia, and the goat VC in Liberia. The 
groundnut VC had a low ENPV of USD 0.37 million, indicating positive but limited society-
wide benefits from groundnut cultivation. ENPV was even lower for sunflower and goat, 
dipping into negative numbers at USD -2.52 million and USD -3.60 million, respectively. The 
negative ENPV for goat was the result of the very high input costs of the project and the low 
financial returns for farmers.  

The millet VC, present in two countries – Mali and Senegal – had a very low combined ENPV 
of USD 0.53 million. Excluding Senegal, which had an individual ENPV of USD 0.4 million, 
the millet ENPV increases substantially to USD 10.53 million. 

The soy VC, present in Ghana and Malawi, had a slightly higher ENPV at USD 2.48 million, 
but when disaggregated, the ENPVs vary widely, which warrants closer examination. Soy in 
Malawi had a relatively high ENPV of USD 13.86 million, but also a high number of 
beneficiaries (270,000), which may be the driver of the higher ENPV. Soy in Ghana, 
conversely, had the lowest ENPV among the projects at USD -8.92 million, and had a 
beneficiary total of only 7,264. Additionally, the soy VC in Ghana had a cost per beneficiary 
of USD 1,033 whereas soy in Malawi had a cost per beneficiary of USD 25. When aggregated 
and averaged, the overall ENPV is positive, but it is notable that both projects focused on the 
same VC had greatly different outcomes in terms of individual ENPV.  

The maize VC, aggregated between four projects, had the fifth highest ENPV. Similar to the 
rice VC, ENPVs for maize varied greatly. For instance, maize in Ethiopia had an ENPV of 
USD 15.53 million and maize in Ghana had an ENPV of USD -5.60. As previously mentioned, 
the mid-term CBA on maize in Ethiopia included only a limited number of project costs in its 
analysis, which may contribute to its higher ENPV. Ex-ante figures from Senegal and Zambia 
also likely contribute to the ENPV, and the aggregated and averaged total of maize comes to 
USD 15.7 million. 

The ENPV for wheat in Ethiopia was the fourth highest of all the VCs, at USD 25.51 million. 
However, similar to maize, the CBA on the wheat VC included a limited number of project 
costs, which is possibly driving up its ENPV to an artificially high level.  

The sorghum VC, present only in Mali, had a positive ENPV of USD 13.49 million, and 
legumes, a VC in projects in both Guatemala and Uganda, had an average ENPV of USD 9.09 
million. The figures for Guatemala in this report are taken from the ex-ante CBA on the legume 
VC because no mid-term or ex-post data are yet available. Disaggregated, legumes in 
Guatemala had an ex-ante ENPV of USD 3.69 million, and an ENPV of USD 14.49 million in 
Uganda.  

 

                                                 
22 A closer analysis of VCs present in multiple projects will be presented in Chapter 5 on Trends. 
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Figure 4.26 USAID Investment Cost per Beneficiary by Value Chain and Country 

 

Figure 4.27 Economic Rate of Return by Value Chain (USAID Perspective)Figure 4.28 
USAID Investment Cost per Beneficiary by Value Chain and Country 

 

Figure 4.29 Economic Rate of Return by Value Chain (USAID Perspective) 

 

 

Figure 4.30 Rice VC Economic Rate of Return (ERR)Figure 4.31 Economic Rate of Return 
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Figure 4.5 USAID Investment Cost per Beneficiary by Value Chain and Country 
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Figure 4.4 Financial Net Present Value (FNPV) per Beneficiary by Value Chain and Country
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Figure 4.6 illustrates the 
aggregated ERR for 
each of the VCs 
analyzed in this report. 
The dotted line at the 12 
percent mark indicates 
the threshold rate of 
return at which USAID 
investments are 
considered feasible. 
With the exception of 
groundnut, sunflower, 
and goat, all the VCs in 
this analysis exceeded 
that threshold.  

The highest ERR is for 
the wheat VC at 79 percent, which greatly surpasses all other VCs. However, as mentioned 
previously regarding ENPV and FNPV, this high ERR may be the result of the assumptions 
made regarding costs in the CBA conducted for Ethiopia’s AMDe project on wheat and may 
not be an accurate rate of return.  

Sorghum had the next highest ERR at 36 percent, followed closely by OFSP at 32 percent. The 
inclusion of both direct and indirect beneficiaries and nutritional benefits in the CBA on OFSP 
(which greatly increases the beneficiary total) may contribute to the high ERR. 

The legume and rice VCs had ERRs at 27 and 23 percent, respectively. As with OFSP, the 
CBA for the DDBC project in Uganda (also focusing on legumes), included direct and indirect 
beneficiaries and nutritional benefits, which may be driving up ERR in comparison to other 
VCs. The ERR for the rice VC is the aggregated rate of four projects, which varied greatly in 
size, design, and results. Looking only at individual projects, for example, the ERR for the rice 
VC in Liberia’s FED project is 8.65 percent – well below the 12 percent threshold – whereas 
the rice VC in Bangladesh’s AAPI project achieved a substantial ERR of 52.67 percent. 
Aggregating the rice VCs brings down overall ERR considerably. 

The dairy, maize, and soy VCs all had ERRs in the high teens – 19, 17, and 16 percent 
respectively. The overall ERR for maize should be scrutinized more closely because the ERRs 
for the four individual projects focused on maize varied widely from -100 percent in Ghana’s 
ADVANCE project to 44 percent in Ethiopia’s AMDe project. Soy is another VC that had 
greatly different results for individual projects. The ERR for soy in Ghana’s ADVANCE 
project was -4.29 percent, while the ERR for soy in Malawi’s INVC project was 31.2 percent. 
The groundnut VC’s ERR was 12 percent. The sunflower and goat VCs’ ERRs at four percent 
and one percent, respectively, fall well below the threshold.  

5. VALUE CHAIN-SPECIFIC FINDINGS 

This chapter will elaborate on these two VCs in more detail. Results for all VCs for individual 
countries can be found in Annex I.   
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RICE VALUE CHAIN 
Four rice VC CBAs are covered in the Synthesis Report: Bangladesh (AAPI), Ghana 
(ADVANCE), Liberia (FED), and Senegal (PCE). USAID’s interventions on the rice VC, a 
major staple crop in these countries, varied in scope and in type of activities. The four rice VC 
projects had varying components as summarized below:  

Table 5.1 Summary of Synthesis Report Rice Value Chain Projects23 

Country 
(Project) 

USAID 
Investment 

Cost 
(USD) 

# of 
Beneficiary 

(Farmer 
Household) 

Activities 
Type of 

Cultivation 

Bangladesh 
(AAPI) 

31.83 
million 

552,013 
 Farm-level: promoted use of FDP, reducing 

the use of other fertilizers by 28-36 percent 
on average 

Both 
irrigated 
(boro) and 
rain-fed rice 
(aus or aman) 

Ghana 
(ADVANCE) 

8.3 million 5,000 

 Farm-level: trained farmers in improved 
production technologies to increase yield 

 Farm-level: promoted production of 
aromatic rice, a variety with a higher market 
price 

 Farm-level: provided loans/grants to 
support investment in farm machinery and 
equipment 

Rain-fed rice 
(aromatic 
and non-
aromatic) 

Liberia 
(FED) 

19.53 
million 

62,00024 

 Farm-level: trained farmers in improved 
agronomic practices and provided farming 
inputs to the farmers in the first year  

 Other VC actors: supported establishment 
of rice business hubs for drying, threshing, 
milling 

 Other VC actors: supported private tillage 
services 

Either 
irrigated 
(lowland) or 
rain-fed 
(upland) rice 

Senegal 
(PCE) 

14.62 
million 

32,893 

 Farm-level: trained farmers in improved 
agronomic practices, shifting to dry-season 
production and aromatic rice production  

 Other VC actors: rehabilitated seed-
certification laboratory and increased access 
to certified seeds  

 Other VC actors: established strong 
contractual framework between VC actors to 
provide access to credit, and ensure market 
access  

Either 
irrigated or 
rain-fed rice 

                                                 
23 USAID investment cost refers to nominal project cost associated with the rice VC and the number of 
beneficiaries is calculated based on the 2015 CBA reports. Activities listed under each project are not a 
comprehensive list of the project’s activities but limited to activities included in the CBA.  
24 Liberia FED Impact Survey estimated the number of direct rice VC beneficiaries for FY 13-15 to be 34,873. 
The Impact Survey estimate of direct beneficiaries is based on a survey of farmers on FED program beneficiaries 
list. Liberia CBA estimated the number of direct rice VC beneficiaries for FY 13-15 to be to be 67,000. This is 
calculated using information provided by FED for FY 13-14 and estimated number of beneficiaries using land 
surface for FY 15.  
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Figure 5.1 shows the ENPV of the rice VC by country from USAID’s perspective and Figure 
5.2 illustrates the ERR of the rice VC by country. Bangladesh’s rice VC had the greatest ENPV 
of all VCs at USD 92.35 million. The ERR of the Bangladesh rice VC is similarly high at 53 
percent, the highest across all VCs, and more than 40 percentage points higher than the 12 
percent unofficial threshold. However, it is important to note that Bangladesh is the world’s 
eighth most densely populated country and the fourth largest rice producer with a relatively 
advanced market system.25 Ninety-four percent of the cereals consumed in Bangladesh is rice.  

 

Therefore, the economy of scale is exceptional for AAPI; the AAPI project has the largest 
beneficiary profile and the lowest cost per beneficiary. This economy of scale is not replicable 
in other sparsely populated countries, such as Liberia and Senegal.  

Additionally, the Bangladesh rice ENPV does not capture the additional environmental benefits 
from the AAPI project. Reduction in the use of urea, a fertilizer high in nitrogen, may have 
positive environmental effects that are not captured in the economic calculations. 

Senegal and Ghana also had high and positive ERRs, both at around 24 percent. The ENPV, 
however, is greater for Senegal at USD 53.95 million while Ghana reached USD12.20 million, 

below the mean of USD 33.08 million. 
The economic returns for Liberia were the 
lowest with the ENPV at USD -6.58 
million and the ERR at 9 percent.  

In the rice VC, ensuring adequate market 
access and demand was critical for the 
projects’ success when the paddy yield 
was expected to increase drastically. As 
shown in Figure 5.3, rice VC projects in 
Liberia and Ghana both assume an 
increase in paddy yield of over 200 
percent as a result of USAID’s projects.26  

Urban consumers in Ghana prefer to 
consume aromatic rice, which results in 

                                                 
25 “Population Density Data,” The World Bank, 2015, 
http://data.worldbank.org/indicator/EN.POP.DNST?year_high_desc=true. 
26 Ghana’s CBA 2015 report notes that the average yield for beneficiary farmers is very high for the non-irrigated 
rice production system. 
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the country importing substantial 
quantities of that variety. Given its 
popularity, the ADVANCE project 
encouraged farmers to cultivate high 
yielding aromatic rice varieties to 
substitute for imported rice. In the case 
of Liberia, the paddy yields were 
extremely high, exceeding the in-house 
consumption levels of beneficiary 
households. Limited market access 
prevented farmers from selling the 
production surplus, resulting in high 
post-harvest losses and the inability to 
recover the cost of production. This led 
to very low adoption rates and negative 

returns on USAID investment. Caution should be taken when project interventions are 
designed to drastically increase yields, because even when farmers have easy access to the 
market, a drastic increase in yield may depress paddy prices and reduce financial returns.    

A successful intervention in the rice VC was to improve the quality of the crop, which increased 
the farm-gate price of paddy for both Ghana and Senegal, leading to positive financial returns 
for farmers (Figure 5.4). Senegal’s PCE project also conducted a marketing campaign to help 
direct urban demand from imported to domestically grown, high quality rice. Farmers in Ghana 
and Senegal both reaped the benefits from the higher market price of aromatic rice. For 
example, rice farmers in Senegal received a 50 percent price premium on aromatic varieties. 
While the introduction of aromatic rice was successful in increasing the incomes of the rice 
farmers during project implementation, such a high price premium of aromatic rice over non-
aromatic varieties is unlikely to be sustainable in the long run due to increase in supply. Price 
premium will attract more farmers, increasing the supply of aromatic rice. While a moderate 
price premium is likely to prevail, the short-term market reaction of 50 percent price premium 
will dissipate in the long run. Senegal’s PCE project also worked to increase the quality of the 
non-aromatic paddy produced by the farmers. This increase in the quality of paddy translated 
into a price premium of approximately 25 percent. The FNPV for Senegal’s rice VC is high at 
around USD 3,000 per beneficiary household.  

Despite Bangladesh’s high ENPV and ERR, farmers participating in the AAPI project 
increased their rice yield by 17 percent, lower than that of Ghana and Liberia but still higher in 
absolute yield quantity. Similarly, Bangladesh’s FNPV per beneficiary is USD 179, well below 
the average. The lower yields and FNPV per beneficiary is likely because AAPI’s focus was 
on cost savings from reduced fertilizer use rather than on increasing yields, as was the case in 
Ghana and Liberia. The large number of beneficiaries and government savings from the 
reduced fertilizer subsidy generally account for the high economic return. While the use of 
FDP was successful in Bangladesh, it is a labor-intensive practice and should be adopted with 
caution in other countries where labor is scarce.  

To maximize financial and economic returns of agricultural VC projects, gaps in the VCs must 
be also adequately addressed. The projects in Senegal and Liberia provided a wide range of 
interventions along the rice VC at input suppliers, farmers, and rice processors levels.27 In 
addition to providing training on improved agricultural practices, Senegal’s PCE project 

                                                 
27 Ghana’s ADVANCE project also worked with non-farmer actors on the VC but their benefits were excluded 
because they were mostly based outside the USAID ZOI.  
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employed an innovative contractual framework providing access to credit and ensuring 
marketability of the rice produced.28 All actors along the VC - certified seed producers, 
large/medium millers, and financial lending institutions - were targeted to improve their 
productivity. While Liberia’s FED project also targeted power tillers and millers, a number of 
critical actors were not adequately mobilized. For instance, access to market was not 
guaranteed for Liberian rice farmers despite the high increase in yield. Farmers also had limited 
access to credit while the incremental cost of farming increased drastically (around USD 
350/ha). This also explains the low adoption rate of FED practices, as shown in Figure 5.3.29 
The imbalance in VC support was observed in USAID investment, with a larger amount 
focused on subsidizing farmers and a smaller portion allocated to support other VC actors.  

Another interesting characteristic of the rice VC is the two production systems – irrigated and 
rain-fed. All projects, except Ghana’s ADVANCE project, worked on both irrigated and rain-
fed rice. Across the three countries, interventions in irrigated rice produced the greatest 
financial returns. In Liberia and Senegal, paddy producers in irrigated rice saw higher returns 
probably because water usage from irrigation is more consistent and reliable than from rainfall. 
In Bangladesh, the higher impact with irrigated rice was due largely to the reduction of urea 
usage in this production system. While the financial returns may be higher for irrigated rice in 
general, rain-fed rice is a staple crop with important nutritional benefits typically grown by 
very low-income households and should not be overlooked. 

MAIZE VALUE CHAIN 
Four maize VC CBAs are covered in the Synthesis Report: Ethiopia (AMDe), Ghana 
(ADVANCE), Senegal (PCE), and Zambia (PROFIT+). The CBA on the maize VC was only 
conducted in 2012 for Senegal and Zambia. As with rice, maize is an important staple crop in 
these countries. The four maize VC projects and their activities are summarized below:  

Table 5.2 Summary of Synthesis Report Maize Value Chain Projects30 

Country 
(Project) 

USAID 
Investment 

Cost 
(USD) 

# of 
Beneficiary

(Farmer 
HH) 

Activities 

Ethiopia 
(AMDe) 

0.74 
million 

71,978 

 Farm-level: improved availability of hybrid maize seed to 
farmers 

 Other VC actors: improved operating processes of farmer 
cooperatives 

Ghana 
(ADVANCE) 

8.3 million 17,861 

 Farm-level: improved production technologies and promoted 
the use of imported hybrid seeds 

 Farm-level: provided loans/grants to support investment in 
farm machinery and equipment 

                                                 
28 The contractual framework was aimed to ensure that the price of rice is always attractive for farmers. The 
sustainability of the framework is questionable and more details on Senegal’s economic distortions are available 
in Chapter 8.  
29 Liberia FED Impact Survey reported that 79.6% of rice farmer beneficiaries applied one or more technologies 
or management practices promoted by FED. However, adoption rate of each improved practices, however, ranged 
from 12% to 62%, with an average of 37%. For more information on Liberia FED Impact Survey report, please 
see http://pdf.usaid.gov/pdf_docs/pa00mk4n.pdf.   
30 USAID investment cost refers to nominal project cost associated with maize VC and the number of beneficiaries 
are calculated based on the 2015 and previous CBA reports. Activities listed under each project is not a 
comprehensive list of the project’s activities but limited to activities included in the CBA.  
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Country 
(Project) 

USAID 
Investment 

Cost 
(USD) 

# of 
Beneficiary

(Farmer 
HH) 

Activities 

Senegal 
(PCE) 
2012  

5.57 million 8,280 

 Farm-level: expanded access to improved maize seed and 
inputs 

 Farm-level: trained farmers in improved cropping methods 
practices  

 Other VC actors: facilitated development of insurance for 
maize farmers with private insurance companies 

 Other VC actors: established contractual framework between 
VC actors to provide access to credit, and ensure market access 

Zambia 
(PROFIT+) 
2012  

12 million 100,000 

 Farm-level: improved production technologies and promoted 
use of hybrid seed varieties 

 Other VC actors: expanded use of small-scale storage 
facilities at the community level to decrease post-harvest loss  

 
All four projects worked on yield improvements by increasing use of higher-yielding hybrid 
seed varieties and better and more application of chemical fertilizers. Figure 5.5 shows the 
ENPV of maize VC by country from USAID’s perspective and Figure 5.6 illustrates the ERR 
of maize VC by country. The results are varied among the four countries. The ENPV is high 
and positive for Ethiopia and Senegal at over USD 15 million. This is also reflected in the ERR, 
which is highest for Ethiopia at 44 percent, followed by Senegal at 22 percent. Zambia’s ENPV 
is positive at USD 2.05 million with an ERR slightly above the 12 percent threshold. Economic 
returns for Ghana’s ADVANCE project on the maize VC were negative and the lowest among 
the four.  

In Ethiopia, where maize is one of the most highly consumed crops, the AMDe project had a 
large beneficiary profile of over 70,000 households, mostly smallholder farmers. Ethiopia’s 
USAID investment cost per beneficiary is the lowest among the four countries, at only USD 6 
per beneficiary household (Figure 5.7).31 The project’s investment in maize Agricultural 
Research Centers (ARC) and farmer cooperatives may have had a significant impact on a large 
number of beneficiaries at relatively low cost. The ratio of incremental FNPV and USAID 

                                                 
31 Ethiopia’s USAID investment cost per beneficiary is extremely low (USD 6 per beneficiary household). The 
CBA report is not clear on how the USAID investment cost was calculated. Activities listed under each project is 
not a comprehensive list but is limited to activities included in the CBA. 
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investment cost per beneficiary is 23.5 to 1, the highest among the maize VC countries. The 
increase in maize yield is assumed at 27 percent, which is much lower than in Ghana and 

Senegal (Figure 5.8). However, the AMDe project worked to decrease post-harvest losses and 
increase the quantity of maize marketed, which contributed to the positive financial returns. 
Unlike the other three projects, the maize VC in Ethiopia faced minimal economic distortions.  

Similar to Ethiopia, maize is also an important staple crop in Zambia, and is one of its largest 
agricultural exports.32 Zambia’s PROFIT+ project, like the AMDe project, aimed to decrease 
post-harvest losses and increase the market price of maize by improving safe storage of the 
crop to enable selling at higher prices at a later date. The project assumes a relatively low 
increase of 40 percent in maize yield. The FNPV per beneficiary household (USD 104) and 
USAID investment cost per beneficiary household (USD 102) are similar, with a ratio of 1 to 
1. This indicates that the farmer-level financial return is low. This is also reflected in the 
marginally positive ENPV. The government of Zambia is heavily involved in the maize VC; 
the Food Reserve Agency purchases large quantities of maize from farmers at a price higher 
than private-sector prices. This falsely incentivizes farmers to invest in maize when other VCs 
could be more sustainably profitable (PROFIT+ also aimed to expand groundnut and sunflower 
VC in Zambia). In addition, extensive mono-cropping of maize is at high risk of pest infestation 
and crop disease.33  

Unlike Ethiopia and Zambia, Senegal and Ghana do not export maize. The FNPV for farmers 
in Senegal was extremely high at USD 3,830 per beneficiary household (Figure 5.7). This is 
by far the highest among the four countries and far more than the USAID investment cost. 
Even with the lowest number of beneficiary households (8,280), the total FNPV is 
exceptionally high at USD 31.71 million. The high financial return is mainly due to a 
combination of three factors: 1) the high increase in yield (98 percent increase), 2) the 
contracting arrangement promising a higher price for maize in the market, and 3) the low cost 
of fertilizer and hybrid maize seeds heavily subsidized by the government. While the USAID 
investment cost is similarly high, the ENPV is high and positive with the ERR at least 10 
percentage points above the threshold.  

Ghana has relatively high financial returns per beneficiary household (USD 710) with a total 
FNPV of USD 12.68 million. However, this financial benefit is achieved at a large fiscal cost 
to the government, which heavily subsidies fertilizer. When taking into account USAID 

                                                 
32 Food and Agriculture Organization of the United Nations, 2015.  
33 Recently Zambia and other Southern Africa countries suffered from a widespread pest infection (armyworms) 
destroying maize crops in the region.    
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investment cost and the cost to governments from increased fertilizer subsidy, the ENPV is 
negative at USD -5.6 million. It is important to note that Ghana’s ADVANCE project worked 
on other VC actors, but benefits from these activities were excluded from the analysis, which 
may be also driving the negative economic returns of the project. Another potential risk unique 
to the ADVANCE project is the poor implementation of Ghana’s fertilizer subsidy system. In 
addition to the fiscal burden from the government subsidies on inputs, the actual quality and 
timely delivery of government subsidized fertilizer is questionable. Further information on the 
implications of economic distortions can be found in Chapter 8.    

6. EX-ANTE, MID-TERM, EX-POST ANALYSIS 

An ex-ante CBA refers to a cost-benefit analysis 
conducted prior to or at the early stages of project 
implementation. Ex-ante CBAs are often used to 
assist in decision making by identifying interventions 
promising the highest returns or by determining 
components of a project for which benefits are 
unlikely to outweigh the costs. Ex-ante CBA aims to 
improve project design at an early stage of the project 
lifecycle and identify risk mitigating measures to 
ensure that scarce resources are placed in areas 
promising the highest socio-economic returns. For 
FTF projects, ex-ante CBAs have been used to select 
value chains and/or types of interventions that will yield the highest returns.  

In contrast, mid-term CBAs are conducted during project implementation to re-visit the 
assumptions made during the initial project design process. At this mid stage of the project, 
significant changes to project design are difficult to implement, and therefore the primary 
objective of a mid-term CBA is to estimate financial and economic returns of an investment at 
its mid-point, identify key lessons to inform the learning process and future project design, and 
alter the project to improve its performance where possible. In some instances, inevitable 
changes occur in the project environment that may result in negative economic returns for a 
project that was initially deemed feasible. If such a situation arises, a mid-term CBA can be 
used to terminate or re-design a project, therefore preventing waste of valuable resources.  

Ex-post CBA refers to the assessment carried out after a project has been completed to 
determine how the project performed and to provide information for future intervention design. 
Mid-term and ex-post CBAs refine previous assumptions made during the ex-ante CBAs using 
updated information and data collected during project implementation, which typically makes 
the results of mid-term and ex-post CBAs more accurate than ex-ante CBA results because 
they are often using real data from the project being analyzed.  

Table 6.1 lists the countries that conducted CBA of the same VC more than once. This chapter 
covers four countries (Ethiopia, Ghana, Senegal, and Uganda) and six VCs (maize (2), rice (2), 
wheat, soy, OFSP, and legumes). It compares the ex-ante and the mid-term or ex-post CBA 

Country 
Value 
Chain 

Ex-
Ante 

Mid-
term 

Ex-
Post 

Ethiopia 
Maize ● ● 
Wheat ● ● 

Ghana 
Maize ● ● 
Rice ● ● 
Soy ● ● 

Senegal Rice ●  ●

Uganda 
O.F.S.P. ●  ●
Legumes ●  ●

 Table 6.1 List of Ex-Ante, Mid-term, 
Ex-Post Countries and Value Chains  



34 
 

results to understand if any major changes occurred in the high-level results and the 
assumptions.  

HIGH-LEVEL RESULTS 
The updated high-level ENPV and FNPV results in the mid-term or ex-post CBA reports were 
generally higher than or on par with the results reported in the ex-ante CBA reports. As shown 
in Figure 6.1, the USAID perspective ENPV of five VCs increased in the mid-term/ex-post 
CBA while only three declined, suggesting more projects yielded higher return than initially 
anticipated.  

 

Uganda’s OFSP experienced the highest increase in ENPV (USD 55 million) between the ex-
ante and ex-post CBAs. The reason for this increase in the ex-post results is likely twofold. 
First, the ex-post CBA revealed that the average rate of farmers adopting project interventions 
came to 80 percent as compared to the 60 percent estimate made in the ex-ante analysis (Figure 
6.6). Second, the ex-post CBA’s estimated number of beneficiaries increased significantly from 
the ex-ante approximation (Figure 6.5). The ex-ante CBA estimated the number of beneficiary 
farmers at 75,000, which the ex-post CBA increased to 80,000. Additionally, the ex-post CBA 
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also included 140,000 beneficiary households participating in the project through a “pay back 
scheme,” which resulted in the total number of beneficiary households almost tripling.   

Similar results are observed from the FNPV figures. Figure 6.2 shows that the FNPV increased 
in all mid-term/ex-post CBAs except for Ethiopia’s maize VC and Ghana’s soy VC. The FNPV 
for Senegal’s rice VC and Uganda’s OFSP VC increased by more than USD 40 million from 
the initial figures calculated during the ex-ante CBA. The increase in FNPV of Uganda’s OFSP, 
as explained above, is the result of a sharp increase in the number of beneficiaries. In fact, the 
yields and price assumptions of the mid-term CBA analysis where revised downward for 
Uganda OFSP, causing the FNPV per beneficiary to decrease slightly. A similar factor caused 
the difference in the CBA results of the rice VC in Senegal. The area affected by project 
interventions almost doubled from 46,000 to 88,000 hectares.   

However, the FNPV per hectare results show a different picture. While the total FNPV 
increased for the mid-term/ex-post CBAs in general, the FNPV per hectare decreased for most 
VCs. Figure 6.3 shows that only Ethiopia’s wheat VC and Ghana’s rice VC increased, while 
other VC FNPVs per hectare all decreased. The FNPV of Ghana’s soy VC, Uganda’s legume 
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VC, and even Uganda’s OFSP VC (which had the highest increase in total FNPV) decreased 
by more than USD 1,200 per hectare in the mid-term/ex-post analysis. This may be driven by 
lower yields and, in several cases, prices (Uganda OFSP, for example) in mid-term/ex-post 
CBAs when compared to the ex-ante CBAs. The assumptions on yield increases were 33, 20, 
and 28 percentage points lower for Ghana-soy, Uganda-legumes, and Uganda-OFSP, 
respectively, for mid-term/ex-post CBA.  

The updated ERR results in the mid-term/ex-post CBAs were mixed. Three ERRs increased in 
the mid-term/ex-post CBA while three ERRs decreased. The largest difference between ex-
ante and mid-term/ex-post CBAs occurred for Ghana’s maize VC, where the ERR decreased 
to -100 percent. Ethiopia’s wheat VC ERR increased by nearly 40 percentage points during the 
mid-term CBA. This increase is again because the mid-term CBA revealed that the land surface 
affected by the project intervention was almost double the assumption used in the ex-ante 
analysis (12,227 ha vs. 6,912 ha). 

ASSUMPTIONS 
Critical assumptions used for CBA between ex-ante and mid-term/ex-post CBAs are compared 
below. Figure 6.5 illustrates the change in the number of beneficiary households and the 
median for ex-ante and mid-term/ex-post. Six out of eight VCs revised their assumption and 
increased the number of beneficiary households adopting for the mid-term/ex-post CBAs.  For 
instance, the CBA on the maize VC in Ethiopia increased the number of beneficiary households 
by 24,000 in the mid-term CBA. The largest decline occurred in Uganda’s legume VC, where 
the revised number of beneficiary households decreased by around 12,000 in the ex-post CBA. 
This is mainly due to revised categorization of DDBC project beneficiary profile. The ex-ante 
CBA initially assumed farmers worked on both legume and OFSP VCs. The ex-post CBA 
corrected this assumption and further categorized the beneficiaries by each VC, reducing the 
number of legume farmer beneficiaries and increasing the number of OFSP farmers.   

Among the eight VCs, four CBAs revised their assumptions on yield increases, lowering the 
numbers by at least 20 percentage points. As shown in Figure 6.6, the Senegal CBA revised its 
assumption on the increase in yield from 600 percent to 100 percent. While this is a drastic 
decline, it is important to note that Senegal’s rice VC still attained a positive ENPV and FNPV. 
Another significant change in the assumption on yield was made for the rice VC in Ghana.  
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Originally the ex-ante CBA had assumed an increase of 82 percent, but the increase in yield 
was later revised to 207 percent, more than a 100 percent increase from the original.  

It is important to note that as projects develop, implementers may change the project design to 
yield higher return. For instance, the project may shift the focus from one VC to another, 
relocate to assist beneficiaries with different profile, adjust location to where markets are more 
or less developed, or adjust to external factors (such as drought) or other donor projects. 

7.  SENSITIVITY ANALYSIS 

Sensitivity analysis is a systematic method of examining how the outcome of a CBA changes 
with variations in its inputs and assumptions. By stressing the parameters used in the analysis, 
one can identify if a change in a particular factor resulted in a high change in the expected 
results. Based on the results from the sensitivity analysis, preventive measures can be taken to 
reduce risk associated with inputs and assumptions that may affect the project’s outcome. For 
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instance, if adoption rate is identified as a sensitive factor affecting the project outcome greatly, 
the program can set up activities to actively increase adoption rate.  

Each CBA report tested a 
number of variables and 
reported on those that 
most affect the CBA 
results. Table 7.1 presents 
the type of variables used 
for sensitivity analysis of 
each VC per country. 
CBA results show 
sensitivities in four main 
categories of variables – 
change in yield, change in 
farm-gate price, change in 
adoption rate, and change 
in input costs. As shown 
in Table 7.1, all but one 
CBA reported a yield 
sensitivity. For instance, 
Bangladesh’s rice yields, 
for those adopting the 
new technology, account 
for 46 percent of the 
variability in the ENPV (USAID perspective). Similarly, CBA results are sensitive to the farm-
gate price of a commodity. The CBA on Rwanda’s dairy VC, for example, reports that a 23.5 
percent reduction in the baseline price of milk reduces ENPV (USAID perspective) by 
approximately 80 percent. A number of CBA reports also identified adoption rate as a sensitive 
parameter. The CBA on Mali’s sorghum and millet VCs assume a 50 percent adoption rate, 
but if that rate falls below 20 percent, the ENPV (USAID perspective) will become negative. 
Six CBA results are sensitive to changes in input costs, which range from labor, fertilizer, and 
irrigation costs.  

This chapter will closely examine the top three variables tested for sensitivity – yield, adoption 
rate, and farm-gate price.  

BREAK-EVEN ANALYSIS 
In order to examine how the top three variables affect the CBA results, each parameter is varied 
while holding all other factors constant until the ENPV (USAID perspective) becomes zero. 
Table 7.2 shows the percentage change of the three variables from the baseline assumption for 

                                                 
34 “Other” category variables include buck-to-doe ratio for Liberia goat VC, fluctuation of currency for Malawi 
groundnut and soy VCs, yield of cowpea residue for Mali sorghum VC, certified seed rejection rate and medium-
size miller capacity utilization for Senegal rice VC, and micronutrient content of OFSP for Uganda.  

Country 
Value 
Chain 

Yield 
Farm-
gate 
Price 

Adoption 
Rate 

Input 
Cost 

Others34 

Bangladesh Rice ● ● ● 
Ethiopia Maize ● ● 
Ethiopia Wheat ● ● ● 
Ghana Maize ● ● ●   
Ghana Rice ● ● ●   
Ghana Soy ● ● ●   
Guatemala Legume ● ●   
Liberia Goat ● ●   ●
Liberia Rice ● ●   
Malawi Groundnut ● ●   ●
Malawi Soy ● ●   ●
Mali Millet ● ● ● 
Mali Sorghum ● ●   ●
Rwanda Dairy ● ● ● 
Senegal Rice ● ● ● ●
Uganda OFSP ● ● ●   ●
Uganda Legume ● ● ●   
Zambia Sunflower ● ●   

TOTAL 17 15 8 6 6

Table 7.1 List of Variables Tested for Sensitivity Analysis in CBA 
Reports (2015)  
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the ENPV to “break-even.”35 For example, if the adoption rate for Bangladesh decreases by 77 
percent from the baseline assumption of 60 percent, the ENPV will become zero.  

Table 7.2 shows which of the three 
variables are more sensitive per 
country and VC, red cells 
representing the highest sensitivity, 
yellow cells representing medium 
sensitivity, and green cells 
representing the least sensitivity 
among the three variables.    

It is important to note that comparing 
the break-even change across 
countries can be misleading. A more 
helpful comparison is assessing the 
break-even changes within each 
country and VC. In addition, as 
discussed in detail in Chapter 5, 
projects often focus on different 
aspects of the VC and therefore may 
be more or less sensitive to a specific 
variable than another.  

Overall, farm-gate price is the most 
sensitive parameter for the CBA 
results among the three variables. 13 
out of 18 CBA results are highly 
sensitive to variations in farm-gate 
price. For Senegal’s rice VC, for 
instance, only a 4 percent reduction 
in the price of rice paddy will bring 
the ENPV down to zero, while a 69 
percent reduction in yield is needed 

to produce the same result. While farm-gate price is an influential variable for CBA results, 
project interventions frequently cannot affect the price and implementers rarely have direct 
control over the price of the VC product. For instance, the price of rice in Bangladesh is directly 
linked to global rice prices. In such circumstances and particularly for commodities with 
volatile prices, interventions should not impose significant increases in the cost of production. 
On the other hand, interventions to enhance quality and market access can directly affect the 
price of the commodity. For instance, Rwanda’s RDCP II project increased the farm-gate price 
of milk by 12.5 percent by improving product quality and enhancing market linkages. In this 
scenario, the change in price becomes an important variable for monitoring purposes; price not 
only has a high influence on the project returns, but also provides evidence for overall success 
of the interventions. Regardless of whether project interventions can influence commodity 

                                                 
35 Results of Senegal and Zambia maize VC are presented using the data from ex-ante CBA.  Liberia goat VC, 
Ghana soy VC, and Senegal millet VC were excluded from the analysis.  

Country 
Value 
Chain 

Break-even Change in

Yield 
Farm-gate 

Price 
Adoption 

Rate 

Bangladesh Rice -200% -84% -77%

Ethiopia Maize -126% -78% -96%

Ethiopia Wheat -34% -24% -98%

Ghana Rice -48% -11% -62%

Ghana Maize 11% 31% 301%

Guatemala Legume -118% -34% -58%

Liberia Rice 21% 28% 71%

Malawi Groundnut -77% -36% -67%

Malawi Soy -1.2% -0.6% -5%

Mali Millet -59% -61% -74%

Mali Sorghum -77% -40% -55%

Rwanda Dairy -32% -25% -75%

Senegal Maize  -216% -27% -82%

Senegal Rice -69% -4% -77%

Uganda Legume -45% -17% -56%

Uganda OFSP -114% -61% -79%

Zambia Maize  3% 2% 4%

Zambia Sunflower 40% 46% 71%

Table 7.2 Break-even Change in Yield, Price, and 
Adoption Rate 
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prices, the high sensitivity of the price variable illustrates the importance of monitoring farm-
gate prices closely and with accuracy during project implementation.  

In four cases, the changes in the level of yield affected the CBA results the most. For instance, 
Mali’s ARDT_SMS project’s ENPV (USAID perspective) for the millet VC becomes zero if 
the yield decreases by 59 percent from the baseline assumption. As many FTF projects focus 
on increasing farmers’ productivity, increase in yield contributes significantly to the economic 
return, while a decrease in yield poses a risk to the success of the project. The comparison of 
ex-ante and mid-term CBAs has revealed that yield assumptions used for ex-ante analysis are 
frequently more optimistic compared to the observed yields used in the mid-term CBAs. This 
finding indirectly exhibits an optimistic bias of project implementers toward achievable 
increases in yields. While improved technology and inputs can often improve yields, 
unforeseen natural disasters and climatic anomalies, such as El Niño, can jeopardize crop yields 
and therefore decrease the economic returns of a project. Additionally, yields achieved by the 
demonstration plots should be reduced at least by 10-15 percent to correctly estimate yields 
achievable by an average farmer. USAID interventions should pay very close attention not only 
to the potential achievable yields, but also to other factors that are directly linked to the yield 
variable. These factors include increases in the cost of farming activities required to achieve 
the yield, and for large-scale projects36, the impact of changes in yield on the price of a 
commodity.   

Changes in adoption rate, though significant, are not as sensitive as the farm-gate price or yield 
in most cases. For Bangladesh’s rice VC, adoption rate is the most sensitive parameter due to 
the extremely large number of beneficiary households and relatively low FNPV per 
beneficiary. The AAPI project also had a higher priority of reducing cost rather than increasing 
the rice yield and therefore by project design should be less sensitive to changes in rice yield.  

8. ECONOMIC DISTORTIONS 

OVERVIEW 
Economic distortions occur when a government intervenes in a market to impose policy 
measures that alter the normal process of supply and demand. These interventions can take the 
form of taxes, subsidies, price ceilings and floors, or other regulatory measures that change the 
competitive landscape of a given market. The purpose of governmental intervention in a market 
is to increase societal welfare by supporting economic activities that would be otherwise 
unfeasible in a competitive global market. Donor-funded activities that provide subsidized 
agricultural inputs (such as free or artificially low-cost seeds or farming equipment) also 
contribute to economic distortions within a market. 

When undertaking a CBA, the role of economic analysis is to determine if the economic value 
of goods and services produced by the project outweighs the economic cost of resources used 
to produce these goods or services. The initial step in this exercise is to identify existing market 
distortions that are not fully captured in the financial analysis. The next step is to analyze the 
impact distortions have on activities and their sustainability. Subsidies, for instance, may 
convert a financially unprofitable crop to a profitable one, and in this way, promote domestic 
production of important staple crops, helping to achieve a country’s food security objectives. 
However, if the country does not exhibit a comparative advantage in the production of this crop 

                                                 
36 Projects affecting a large number of beneficiaries are likely to result a reduction in the price of commodity if 
substantially higher yields are targeted.  
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in the first place, it is likely that once the subsidy is removed farmers will respond by exiting 
production.   

Conducting a CBA on a donor-funded activity should help to determine the level of economic 
distortion within a market and whether governmental or donor interventions are sustainable in 
the long term. Except for Guatemala, Uganda, and Zambia (ex-ante CBA), the CBAs reviewed 
in this report identified economic distortions within each country, and VC and applied 
conversion factors to each input/output to better capture the true value of specific commodities 
and determine a project’s economic feasibility.  

The remainder of this chapter will highlight economic distortions identified in the CBAs for 
four countries (Mali, Senegal, Ethiopia, and Rwanda) and show how project objectives were 
affected. Each of these four countries was chosen to highlight unique issues arising from 
economic distortions in different contexts. Mali exemplifies the way in which economic 
distortions created from non-focus VCs can impact a project’s returns; Ethiopia illustrates how 
consumer-focused interventions can decrease incentives for farmers to cultivate crops; Senegal 
shows how multilayered and complex interventions can be risky, contradictory, and 
unsustainable; and Rwanda provides an example in which a project experienced positive 
returns with very few market distortions.  

MALI 
The ARDT_SMS project in Mali focused on enhancing production systems for improved 
sorghum and pearl millet. The CBA on the ARDT_SMS project discovered, however, that the 
cultivation of another, non-focus crop, maize, could affect project returns. Maize cultivation 
has increased steadily since the mid-1990s to become the fastest growing staple crop in Mali – 
ranked third after millet and sorghum.37 In the early 1990s, as a percentage of the cereals 
category, maize’s production share was approximately 11 percent in comparison to millet at 
37 percent and sorghum at 32 percent. By the late 2000s, maize’s share accounted for 17 
percent, whereas millet dropped to 30 percent, and sorghum to 22 percent.38  

The increase in maize cultivation is largely attributable to governmental, state-owned 
(parastatal) organizations, and donor-led efforts to promote the crop in Mali over the last thirty 
years. Maize is a crop that has been paired with cotton (a major agricultural export in Mali) 
because the fertilizers developed for cotton can also be used for maize. Promoting the pairing 
of cotton and maize was intended to help maintain cotton production while also ensuring food 
security for the population.39 The CBA for the ARDT_SMS project noted that the government 
offers a 50 percent subsidy on fertilizers used for maize cultivation, which has helped to 
increase its production and has contributed to the decrease in production of traditional sorghum 
and millet.  

The ARDT_SMS project’s baseline assumption was that farmers cultivating maize would not 
switch to improved sorghum production, but instead that local low-yielding sorghum varieties 
would be replaced by the more productive improved sorghum. The CBA, however, revealed 
that at least 60 percent of project beneficiaries switched from maize to improved sorghum. This 
is explained by higher profitability of improved sorghum, even when compared to maize. 

                                                 
37 Tsedeke Abate et al., “DT Maize: A Quarterly Bulletin of the Drought Tolerant Maize for Africa Project” 
(CIMMYT & International Institute of Tropical Agriculture (IITA), March 2015), 
http://dtma.cimmyt.org/index.php/publications/doc_view/193-dt-maize-a-quarterly-bulleting-of-the-drought-
tolerant-maize-for-africa-project-vol-4-no-1-march-2015. 
38 Amadou Sekou Diallo, “An Analysis of the Recent Evolution of Mali’s Maize Subsector,” 2011, 
http://ageconsearch.umn.edu/bitstream/101316/2/Plan%20B-DialloFinal.pdf. 
39 Ibid. 
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Maize, in turn, is more profitable than local sorghum, but if all project beneficiaries switched 
from maize to improved sorghum, the ENPV for improved sorghum would decrease from USD 
13.49 million to USD 4.90 million from USAID’s perspective. Because sorghum is not eligible 
for fertilizer subsidies (as is maize), the main beneficiary of the ARDT_SMS project is the 
government, due to the significant reduction of subsidies annually allocated for maize 
fertilizers. Farmers also benefit due to the increase in annual incomes from USD 50/ha to USD 
115/ha. To increase returns to the targeted USAID beneficiaries, the CBA recommended that 
sorghum be included in the list of crops that can obtain fertilizer subsidies from the 
government, which would allow sorghum farmers to increase their annual income to USD 134 
per hectare. 

However, it should be noted that there has been a substantial emphasis on donor promotion of 
maize in Mali over the last three decades and there are still many parastatal actors, such as the 
Malian Textile Development Company (CMDT), and donor organizations (CIMMYT, 
International Institute of Tropical Agriculture) focused on increasing maize production. The 
relatively new focus of donor promotion on sorghum (albeit an improved variety) represents a 
departure from the status quo and potentially increases the risk of wasting the significant 
resources invested to stimulate maize production over last 30 years. Promoting new focus VCs 
(such as improved sorghum over maize) will require a broader awareness of stakeholders, 
incentive structures, and economic distortions within non-focus VCs, including maize and 
cotton. As the CBA found, in order to maximize returns for individual farmers and USAID, an 
optimal balance between levels of production of both improved sorghum and maize should be 
determined. Determining this optimal balance will require discussion between donors (USAID 
and others, such as CIMMYT) and stakeholders (including beneficiaries, the GOM, and 
parastatal actors) along the sorghum and maize VCs, as well as a synchronizing of objectives 
for promoting each VC.  

ETHIOPIA 
The AMDe program implemented in Ethiopia worked to improve the productivity and 
competitiveness of targeted VCs including maize, wheat, sesame, chickpeas, honey, and 
coffee. The wheat and maize VCs were assessed by both the ex-ante and ex-post CBAs, and 
economic distortions relevant to both VCs were identified. Although both VCs are staple crops 
in Ethiopia, economic distortions related to wheat are particularly noteworthy because the 
country is both a major producer and importer of the crop. Ethiopia is one of two top producers 
of wheat in Sub-Saharan Africa,40 but also imports wheat in large quantities (wheat accounts 
for approximately 48 percent of all annual agricultural imports).41  

Ethiopia has achieved strong economic growth in the past decade, but due to endemic poverty, 
frequent drought, and poor land and soil quality, it continues to be one of the most food insecure 
countries in the world, ranking 107 out of 118 on the 2016 Global Hunger Index.42 The 
prevalence of food insecurity has resulted in governmental policies that emphasize low food 
prices to ensure consumer affordability, such as subsidizing imported wheat. Donor assistance 
is also focused largely on consumers – Ethiopia is one of the largest recipients of humanitarian 
food aid in the world. The majority of both commercial agricultural imports and food aid takes 
the form of wheat. The subsidization of wheat imports and high level of food aid artificially 

                                                 
40 M.B. Wakeyo and B. Lanos, “Analysis of Price Incentives for Wheat in Ethiopia for the Time Period of 2005-
20012,” Technical Note Series (Rome: Food and Agriculture Organization of the United Nations, April 2014), 
https://agriknowledge.org/downloads/dr26xx48c. 
41 “OEC - Ethiopia Exports, Imports, and Trade Partners,” The Observatory of Economic Complexity, 2014, 
http://atlas.media.mit.edu/en/profile/country/eth/. 
42 “2016 Global Hunder Index,” Global Hunder Index, (2016), http://ghi.ifpri.org/. 
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drives down the price of domestically produced wheat below its market value, imposing 
significant risk on farmers cultivating wheat, and reducing incentives for farmers to increase 
production.43  

Both subsidies on imported wheat and high levels of food aid contribute to economic 
distortions that benefit consumers but are hurtful to farmers. The economic analysis of the 
wheat VC in the ex-ante CBA for Ethiopia found that in the “with intervention” scenario (which 
assumes that domestic, unsubsidized wheat takes the place of subsidized imports), the farmer-
level incremental NPV of wheat production is roughly USD 230 for small farmers and USD 
920 for medium farmers. In this scenario, not only does the individual farmer gain from 
increased production of unsubsidized wheat, but the government also benefits through savings 
on wheat subsidies and the retention of foreign exchange.  

The case of wheat in Ethiopia is an example in which interventions to protect consumers can 
create market distortions that potentially inhibit increased production and create unstable prices 
for producers. Severe drought and other climatic considerations will likely result in the 
continued need for emergency food aid and governmental subsidies in the future, in Ethiopia 
and elsewhere. However, recognizing the possible negative impacts that consumer-driven 
market distortions may have on producers is an important consideration when designing 
supply-driven agricultural projects.  

SENEGAL 
Senegal’s PCE project worked to increase productivity and competitiveness in agricultural VCs 
including rice, maize, millet, and sorghum. The ex-ante CBA of the PCE project analyzed the 
rice, maize, and millet VCs while the ex-post CBA focused solely on rice, of both the rain-fed 
and irrigated varieties. Rice, an important staple crop, is Senegal’s top agricultural import, 
making up approximately 50 percent of all imported agricultural products.44  

The Senegalese population continues to grow and consumption of rice has increased, leading 
to the Government of Senegal (GOS) setting a target of achieving rice self-sufficiency by 2017. 
To promote domestic production of rice, on the other hand, the GOS has subsidized fertilizers, 
loans, and agricultural equipment. The price for rice paddy is highly regulated and set 
seasonally by the government in consultation with stakeholders. Such a strategy is essential to 
protect domestic rice producers from frequent fluctuations in the global price of rice paddy. 
This artificial price setting, however, results in a high level of protection and distorts the rice 
paddy market. While the adverse effects of fluctuations in the world price of rice paddy have 
been recognized as the main risk for paddy farmers, a more transparent rice market structure 
would enable a more efficient allocation of limited resources.  

A complex and multilayered system of subsidies intended to simultaneously protect farmers 
from the rice paddy global price fluctuations and increase domestic production creates an 
artificial competitiveness between domestic and imported rice. These distortions present a 
significant risk to the long-term sustainability of rice production because if the government 
becomes unable to sustain the high cost of heavy subsidization, stakeholders all along the rice 
VC will be negatively impacted. It should be noted, however, that while subsidies can present 
long-term sustainability risks, they can also be very helpful in supporting a burgeoning 
agricultural market in its early stages. Subsidies are often necessary and important to jumpstart 
domestic demand for products that are unfamiliar to consumers and farmers. When designing 

                                                 
43 Wakeyo and Lanos, “Analysis of Price Incentives for Wheat in Ethiopia for the Time Period of 2005-2012.” 
44 “OEC - Senegal Exports, Imports, and Trade Partners,” The Observatory of Economic Complexity, 2014, 
http://atlas.media.mit.edu/en/profile/country/sen/. 
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and implementing agricultural projects, subsidizing VCs may be an important part of a projects 
initial success. Subsidies only present a problem when there is no long-term plan to mitigate 
risks or exit strategy.   

The ex-post CBA recommended that in order to ensure the stability and longevity of domestic 
rice production in Senegal, both the GOS and donors should have a clear exit strategy that will 
eventually enable domestic farmers to engage in agricultural activities independent of donor or 
government assistance. Heavy subsidization of rice in Senegal helps to protect the domestic 
market against cheap imports, but the artificial competitiveness of domestic rice could result 
in fewer incentives for farmers and other stakeholders along the VC to make systemic changes 
that are necessary to create a durable domestic rice market. In this example, government 
subsidization and donor assistance has helped to increase the domestic productivity of rice and 
returns to farmers in the short-term, but poses a long-term burden on the government that may 
not be sustainable. Project designs in VCs that are heavily subsidized should include exit 
strategies and long-term plans to reduce the long-term risks of market distortion. 

RWANDA 
The RDCP II project in Rwanda focuses on the dairy VC and aims to increase the 
competitiveness of Rwandan dairy products regionally and to improve rural household income. 
The mid-term CBA on the RDCP II project found no economic distortions to the domestic milk 
market except for the foreign exchange premium, which is estimated at 5.3 percent for Rwanda. 
The Government of Rwanda (GOR) exempts all agricultural and livestock products from VAT 
and no import duties are levied on the inputs to agricultural production.  

Prior to RDCP II project, the GOR through its One Cow Per Family Program (GIRINKA) 
significantly improved the composition and size of the dairy herd in Rwanda. Almost all dairy 
cows in the country are cross-breeds with at least a 50/50 percent ratio of local breeds to 
genetically improved breeds, which has helped to increase milk production. While it is likely 
that the GIRINKA program was supported by subsidies from the GOR, the significant increase 
in domestic milk production without any production subsidies demonstrates the importance of 
an exit strategy when agricultural subsidies are provided.  

The RDCP II project worked in close collaboration with the GOR and built on the success of 
the GIRINKA program. The CBA found that the RDCP II project was successful in increasing 
dairy farmers’ productivity in an environment with few market distortions. The CBA detected 
that the price of raw milk increased substantially, demonstrating increased quality of milk and 
enhanced market linkages. Sustainability of the project was also enhanced by the simultaneous 
focus on increasing milk production while also promoting consumer demand. The CBA 
revealed that prior to 2012, Rwanda imported significant quantities of milk from Uganda, but 
domestic production has since grown enough to both satisfy local demand and increase exports 
of Rwandan dairy products. The CBA also confirmed that investments into commercial dairy 
farms became feasible without any direct assistance or subsidies from the GOR or donors. 
Given the stability of an established market with few distortions, market anomalies along the 
milk VC in Rwanda will be easier for farmers and other stakeholders to bear.  

To the benefit of the milk VC in Rwanda, RDCP II did not have to contend with (or rely on) 
extensive preexisting market distortions when implementing the project. This ideal starting 
environment may not be replicable in other countries and within VCs in which substantial 
market distortions already exist. However, the case of Rwanda provides an example of how a 
project implemented in an environment mostly free of market distortions can enable the 
development of more durable, competitive, and self-sufficient VCs.  
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CONCLUSION 
As the examples above illustrate, economic distortions unique to each country and VC can 
impact a project’s objectives in various ways. While establishing agricultural markets that are 
self-sustaining and do not require governmental or donor intervention is ideal, political, legal, 
and social realities make the existence of taxes, subsidies, tariffs, and other price interventions 
inevitable. Nonetheless, project designers and implementers should be aware of existing 
market distortions within target and non-target VCs and how those distortions might affect the 
long-term sustainability of a project. USAID projects have limited influence on governments 
to affect fiscal or other policies that frequently result in significant distortions to markets. 
Despite these limitations, identifying economic distortions that potentially can jeopardize long-
run sustainability of USAID investments and establishing policy dialogue with governments is 
vital to ensure a project’s long-term success.  

9. CHALLENGES AND LIMITATIONS 

OVERVIEW 
In working to standardize CBA data for comparison across countries and VCs, the CBA 
Synthesis Team identified some limitations and challenges with synthesizing the models. The 
major challenges were the inconsistencies between CBA model structures and assumptions, 
and the limited availability of data. Given that the focus of these CBAs was on analyzing case-
specific VC environments rather than creating models designed for cross-comparison, it is 
understandable that the model structures and assumptions differ from case to case. 
Additionally, collecting data necessary for accurate CBA can be very problematic in the 
context of developing countries where up-to-date and current information is often not easily 
accessible. However, due to the significant differences in assumptions, conversion factors, and 
model structures, effective and accurate comparison across CBAs is challenging.  

DATA AVAILABILITY 
Several CBAs on projects that covered more than one VC did not provide disaggregated data 
on investment costs and beneficiary totals per VC. The CBA Synthesis Team contacted the 
Missions to identify accurate cost allocation between VCs. When disaggregated data for 
individual VCs was unavailable, investment costs and beneficiary totals were divided evenly 
between two or more VCs. For example, the investment costs of the three focus VCs in Ghana’s 
ADVANCE project (maize, rice, and soy) were split evenly, resulting in a present value of 
USD 7.5 million for each VC. However, given the major differences between these crops and 
their specific project interventions, this calculation does not likely capture the true allocation 
of funds for each VC.  

Although having distinct totals on investment cost and beneficiary totals would greatly increase 
the accuracy of CBA calculations, disaggregating costs between VCs under one project can be 
difficult and complicated. For CBAs on projects that report only partial costs, such as AMDe 
in Ethiopia, neither the model nor the report specifically describes how assumptions regarding 
partial costs were made and if the benefits presented in the analysis are relative to the cost. If 
the largest portion of the investment cost is overhead (or other indirect costs) spread across 
several VCs and are excluded from the analysis, it may lead to falsely positive results. For 
example, the ex-ante CBA for Ethiopia states that “in the context of the AMDe project, [the 
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maize VC] represents the second largest share of investment at 24 percent of project funds.”45 
The total investment cost of the AMDe project was USD 50 million,46 which would make the 
investment cost for the maize VC USD 12 million. However, the ex-ante CBA for AMDe 
considered an investment cost for maize at USD 3.6 million and the ex-post CBA reduced this 
number even further to USD 0.74 million. The drastic difference between stated overall 
investment cost for maize and cost included in the CBA models is noteworthy because 
including indirect costs in the analysis could dramatically change the conclusions. However, 
without contextual information on how investment costs were determined, this could not be 
conclusively ascertained by the CBA Synthesis Team.  

MODELING CHALLENGES 
Different Model Structures 

Standardizing data from each CBA model presented a challenge to the CBA Synthesis Team 
because most models were structured differently. Without having a common structure and 
without contextual information about how assumptions were determined, many of the models 
were difficult to navigate. The adoption of common financial modeling standards such as 
Flexible, Appropriate, Structured, & Transparent (FAST) or any other unified modeling 
approach would help increase the efficiency and accuracy of standardizing data across CBAs.  

Questionable Assumptions 

Many of the CBA models contain questionable assumptions, and without explanations and 
descriptions in the reports and models, it is difficult to ascertain whether these assumptions are 
modeling errors, approximations, or if they are derived from unusual but accurate project-
specific situations and based on project documents, field visits, and other data sources. The 
assumptions may be based on case-specific factors that were known to the original CBA 
analysts, but were not evident to the CBA Synthesis Team without additional information in 
the models or reports.  

Lack of Stakeholder Analysis 

Except for CBAs conducted for Mali, Rwanda, Senegal, and Liberia, the CBAs did not include 
stakeholder/distributive analyses in their models or reports, making it difficult to reconcile the 
result of the financial and economic analyses. The absence of stakeholder analysis makes it 
challenging to clearly demonstrate how project costs and benefits are allocated across various 
stakeholders, and also jeopardizes error checking in the model.  

Conversion Factors 

Several CBA models paid limited attention to the estimation of conversion factors, which are 
necessary to establish the true economic value of VC inputs and outputs. Some models, 
including both ex-ante and mid-term CBAs for Uganda, and the ex-ante CBAs for Guatemala 
and Zambia had no conversion factors, while others, such as the ex-ante model for Ghana, used 
a single conversion factor for all variables. Even when conversion factors were estimated, 
frequently no source of information regarding the distortions was given.  

CONCLUSION 
Although the CBA Synthesis Team experienced some problems in interpreting aspects of 
individual CBAs, the major challenges confronted were related primarily to issues regarding 

                                                 
45 Ex-Ante Report, Ethiopia AMDe, p. 18 
46 Ex-Ante Executive Summary, Ethiopia AMDe, p. 1 
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comparison between CBAs. In order to make the models comparable, some assumptions 
needed to be standardized and conversion factors estimated, but without information regarding 
the rationale behind assumptions, the CBA Synthesis Team could not be certain that 
adjustments were always representative of each unique country and VC context. Promoting 
consistent use of standard criteria for CBA modeling designed specifically for donor-funded 
agricultural projects would increase the utility of CBA for comparison purposes and overall.  

10. PAST CBA RECOMMENDATIONS  

For the countries represented in the Synthesis Report, the individual CBAs provided 
recommendations to improve project design or mitigate potential risks. A broad variety of VC-
specific recommendations were made by the CBAs, but four categories of general and 
overlapping recommendations were determined: 

1. Yield, Adoption Rate, and Price 

Most CBAs found that the VCs analyzed were sensitive to yield, adoption rate, and price. 
While the level of sensitivity varied across projects and VCs, the CBAs recommended 
across the board that each relevant factor be monitored closely and project designs adjusted 
when necessary. This corresponds with the chapter on sensitivity analysis. 

2. Access to Inputs 

Several CBAs noted that farmers’ continued access to inputs, such as improved or hybrid 
seeds, fertilizers, labor, fuel, and agricultural equipment was a risk factor and should be 
monitored. For example, the CBA on maize in Ghana found that positive returns would be 
possible only if high-yield, high-quality hybrid maize varieties were cultivated. Access to 
hybrid seeds, however, was inhibited by governmental policies restricting their use. In 
addition to Ghana, CBAs for VCs in Bangladesh, Ethiopia, Mali, Rwanda, and Senegal 
also noted risks and made recommendations regarding access to inputs.  

3. Market Shocks and Economic Distortions 

Some CBAs discovered significant economic distortions within VCs (as a result of 
governmental and donor intervention) and found a risk of vulnerability to market shocks. 
These CBAs recommended that projects identify and monitor market distortions and work 
to increase resiliency of stakeholders along VCs by taking steps to reduce distortions and 
promote self-sufficiency. CBAs on VCs in Bangladesh, Guatemala, Ethiopia, Ghana, Mali, 
and Senegal noted problems regarding economic distortions.  

4. Infrastructure – Roads, Processing Facilities, Storage 

Several CBAs identified infrastructure issues that hindered the effectiveness of many 
projects. Poor quality roads limited farmers’ access to markets, processing facilities often 
were not readily available to accommodate increased supply of crops, and storage facilities 
frequently had limited capacity and were found to be inadequate to keep surplus crops safe 
from pests and mold. These CBAs recommended not only that infrastructure be improved 
and modernized, but also that projects expand their focus from increasing farmer 
productivity to increasing market access and promoting consumer demand. For the rice VC 
in Liberia, for instance, rice yields were greatly increased, but farmers had no way to get 
the rice to market and no suitable storage facilities to safely hold the surplus. In addition to 
the CBA on the rice VC in Liberia, CBAs on VCs in Ghana and Senegal specifically make 
recommendations regarding infrastructure. 
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Other recommendations included monitoring and quantifying the impact of natural disasters 
and rainfall on VCs, diversifying into other VCs to improve nutrition and increase opportunities 
for farmers, and promoting collaboration and coordination between other donor-led projects.  

Further, to determine if changes were made to projects based on CBA recommendations, the 
Team compiled and sent lists of questions to each Mission. The Mission responses varied, but 
a few general takeaways were determined, including 1) while some Missions did not make 
changes to VCs covered in this report based on CBA recommendations, several indicated that 
changes to other VCs were made as a result of CBA, 2) several Missions stated the CBAs were 
helpful to inform future project design or to validate actions already being taken, 3) several 
Missions expressed interest in utilizing or already had utilized CBA to design future or modify 
current projects, 4) some responses suggested that some Missions were unaware that CBAs 
had been conducted (most likely due to staff turnover at the Missions) or that CBAs should be 
used as part of the project design decision-making process, and 5) some Missions indicated 
that the CBA recommendations were not applicable to their projects due to other factors, such 
as variables outside of the scope of CBA. 

11. CONCLUSIONS AND RECOMMENDATIONS  

CONCLUSIONS  
The Synthesis Report FTF programs in 11 focus countries achieved a total ENPV of USD 
328 million and an ERR of 23 percent. The total FNPV is USD 430 million while the total 
number of beneficiaries reached is estimated at 1.79 million farmer households. The total 
nominal cost of USAID investment is USD 179 million over the life of the projects.  

While the economic returns for the 11 focus countries were generally positive, the results for 
each country varied greatly.  The average ENPV was around USD 30 million. Eight countries 
produced positive ENPVs with Bangladesh achieving the highest ENPV of over USD 90 
million while results of three countries were below zero. The average ERR for the 11 countries 
was 23 percent, 11 percentage points higher than the USAID threshold of 12 percent. USAID’s 
investment costs did not necessarily translate into higher numbers of beneficiaries reached. The 
average USAID investment cost per beneficiary varied across countries, ranging from $10 to 
$761 per beneficiary.   

Similarly, 12 value chains yielded positive but varying levels of results. Uganda’s OFSP VC 
had the highest ENPV of USD 65 million, followed by the rice, dairy, and wheat VCs. On 
average, the wheat VC reached the highest ERR at 79 percent while sunflower and goat VCs 
failed to reach the 12 percent threshold. For financial returns, Rwanda’s dairy VC incremental 
FNPV was the highest at $1,663. Among the 12 VCs, rice received the highest USAID 
investment and had, by far, the greatest number of beneficiaries. It should be noted that one of 
the reasons for the higher project costs for rice and other cereals is that initial implementation 
of cereal VCs is often more expensive due to the complexity of growing these crops. 

The ex-ante CBA high-level estimates showed no apparent upward bias compared to the 
mid-term or ex-post CBA estimates. Among the six cases in which ex-ante CBA results were 
updated in 2015, both the average ENPV and FNPV increased for the mid-term or ex-post 
CBA. However, when the results from the ex-ante CBA were low or negative, the results were 
exacerbated in the ex-post CBA. Assumptions on the number of beneficiary households and 
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increase in yield were generally more optimistic in the ex-ante CBAs than in the mid-term or 
ex-post CBAs. 

Overall, the CBA results were sensitive to changes in farm-gate price, yield, adoption rate, 
and input costs. Farm-gate price was the most sensitive parameter for the CBA results and 
therefore requires close monitoring of the data by the project implementers. Projects should 
also pay close attention to the yield of a commodity given its unpredictability and unforeseen 
natural disasters that can jeopardize the project’s return. Changes in adoption rate, though 
significant, were not as sensitive as the farm-gate price or yield in most cases.   

Economic distortions, such as taxes, subsidies, tariffs, and price floor and ceilings, can 
impact projects in various ways. Four focus countries—Mali, Senegal, Ethiopia, and 
Rwanda—were highlighted to show how project objectives can be impacted by economic 
distortions in different contexts. In the case of Mali, a non-focus VC, maize, could result in 
reduced project returns if too many beneficiaries switch to sorghum. In Ethiopia, governmental 
interventions to protect consumers from high food prices and high levels of donor food aid 
create market distortions that can inhibit increased wheat production and create unstable prices 
for producers. In Senegal, heavy governmental interventions at various levels along the rice 
VC create significant risk to long-term project sustainability. Rwanda illustrates that a project 
implemented in an environment mostly free of market distortions can enable the development 
of more durable, competitive, and self-sufficient VCs.  

Recommendations provided by the individual CBAs had several common themes and 
responses to questions posed to each USAID Mission revealed that several Missions found 
CBA helpful in general. Common recommendations made by many CBAs were related to 
yield, adoption rate, and price; problems with access to inputs; negative impacts of market 
shocks and economic distortions; and poor-quality infrastructure. Some Mission responses 
indicated that changes were not made to the specific VCs analyzed in this report, but that the 
information provided was helpful to inform the design of future VC projects and helped 
Missions decide which VCs to pursue and which to drop. Several Missions also stated that they 
had already had carried out additional CBAs or would be interested utilizing CBA in the future. 

RECOMMENDATIONS  
Data Collection and M&E 

1. Integrate CBA with other project appraisal efforts and maximize the use of data 
collected. USAID’s efforts in rigorous evaluation can often complement CBA. For 
instance, information collected for an impact evaluation of a project could be used for 
a CBA. CBA can also support conclusions drawn from an impact evaluation by 
providing an economic perspective of project appraisal. Yet in practice, these tasks are 
often undertaken by different groups at different times using different data. In other 
words, project appraisal efforts are often unnecessarily fragmented. Harmonizing this 
process will enrich the understanding of the project while minimizing the 
administrative cost. 
  

2. Incorporate key CBA data parameters to project M&E. An ex-ante CBA can be 
used to develop and determine meaningful targets for project monitoring indicators. As 
noted in Chapter 9, lack of data is one of the biggest challenges in conducting a CBA. 
By incorporating key CBA data parameters in project monitoring, the administrative 
cost of data collection will decrease while the accuracy will be greatly improved. Ex-
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ante CBAs can also better inform project implementers on targets required to achieve 
a positive return from a project. 
 

3. Monitor farm-gate prices and yields closely during project implementation. 
Assessment of sensitivity analysis identified farm-gate price and yield as the most 
sensitivity variables. The high sensitivity illustrates the importance of monitoring farm-
gate prices closely and with accuracy during project implementation. The comparison 
of ex-ante and mid-term CBAs also revealed that yield assumptions used for ex-ante 
analysis are frequently more optimistic compared to the observed yields used in the 
mid-term CBAs. This finding indirectly exhibits an optimistic bias of project 
implementers toward achievable increases in yields and thereby requires close 
monitoring to not overestimate the actual yield level.  

Institutionalizing CBA  

4. Ensure future CBAs closely follow the USAID CBA Guidelines. Currently, the CBA 
models are structured differently and some contain questionable assumptions without 
presenting adequate evidence to support them. The CBAs also often pay limited 
attention to the estimation of conversion factors and the models are inconsistent in 
incorporating nutritional benefits from the FTF projects. USAID has a clear set of 
guidelines in the USAID CBA Guidelines. For future CBAs, USAID must provide the 
CBA Guidelines well in advance of conducting the analysis and ensure that the CBA 
analysts or external teams conducting the analyses are closely adhering to the 
guidelines. This will maintain consistency and ensure high quality across all CBAs.  
 

5. Conduct CBA to quantify social or environmental benefits of common 
intervention types. A number of USAID’s FTF interventions require special studies to 
better inform the decision-making process. Valuations of nutritional benefits from 
consuming iron-rich crops or estimations of environmental benefits from reduced 
greenhouse gas emission due to the use of DFP technology are good examples of 
potential cross-cutting CBA studies. These issues are common in many other FTF 
CBAs, and results from these studies could be used to inform CBAs of other countries.47  
 

6. Adopt a methodology to conduct rigorous stakeholder analysis in all CBAs and 
include both direct and indirect beneficiaries. Many CBAs assessed did not include 
stakeholder analyses, which are very important to help inform project design. Including 
the costs and benefits to indirect beneficiaries is also important and can impact CBA 
results – a point well illustrated by Uganda’s CBA on OFSP, which included indirect 
beneficiaries and calculated a much higher FNPV than other CBAs that did not include 
indirect beneficiaries. While these results are promising, care should be taken to avoid 
double-counting benefits when including indirect beneficiaries in CBA, because in 
many instances such benefits will already be reflected in the farmers’ financial returns 
as a price premium. Given the risks of double-counting, the inclusion of indirect 
beneficiaries in the stakeholder analysis will help to more accurately determine a 
project’s returns. 

 
7. Adopt a standardized approach for allocating USAID investment costs across 

value chains and activities. General and administrative expenditures, such as cost for 
M&E, often span multiple VCs and activities and allocating indirect costs to one VC 

                                                 
47 Health impacts from consumption of iron rich crops are unlikely to vary significantly from country to country. 
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or another is challenging and arbitrary, at best. At times, these costs are excluded 
entirely or added on to a VC without any clear evidence. Therefore, a well-defined 
method should be developed to guide data collection and analysis of USAID investment 
costs for CBA.  
 

8. Improve the CBA report template to enhance comparability across countries and 
value chain. Comparing CBA results is challenging when the reporting structure is 
inconsistent. Some CBA reports do not include stakeholder analysis, which is critical 
to understand who benefits and who loses as a result of project interventions. 
Additionally, the total number of beneficiaries are calculated as individual farmers in 
some reports and as households in others, which complicates comparison. USAID 
should standardize the outline for future CBA reports so that results can be presented 
in a clear and systematic manner. Major macroeconomic and financial assumptions 
underlying analyses must be clearly spelled out in CBA reports to ensure transparency, 
accuracy, and comparability. 

Utilizing Information from CBA 

9. Maximize the benefit of conducting a CBA by incorporating ex-ante CBA into the 
project design and decision-making process. Although there are practical challenges 
to conducting a CBA prior to project approval, CBAs are most useful when conducted 
at the outset of project design to inform the decision-making process. For FTF projects, 
an ex-ante CBA can inform USAID on selecting VCs and activities that will yield 
higher net benefits. For instance, if ex-ante CBAs were conducted as part of the project 
design process, a number of VC activities that anticipated negative net return could be 
re-assessed or re-designed prior to implementation.  
 

10. Institutionalize a process to apply CBA recommendations to project 
implementation. As elaborated in greater detail in Chapter 10, project implementers 
and USAID staff should be made aware of and look closely at CBA results and 
recommendations. Even after project launch, mid-term CBAs can help evaluate 
components or activities of a project that should be added or dropped based on 
economic viability. For instance, Liberia worked to improve the FED project by 
switching to local and less expensive materials to build goat shelters during project 
implementation based on the CBA recommendations. Ex-post CBAs should be fully 
utilized to inform follow-on or other relevant future projects. Improving institutional 
knowledge management and retaining organizational memory is essential for 
maximizing benefits from CBA given the high turn-over in project staff.  

Project Design 

11. Identify and target key VC constraints to maximize the returns on USAID 
investments. Any given VC has numerous constraints and areas of potential 
intervention. However, project implementers should target activities to break key 
bottlenecks that will yield the highest returns from USAID investment. For instance, 
Senegal’s PCE project concentrated on promoting the use of certified seeds that could 
generate benefits with only marginal cost. Similarly, Bangladesh focused on reducing 
the cost of fertilizer and lessening the governmental burden of providing subsidies. 
With limited resources, USAID must prioritize interventions and concentrate efforts in 
areas that have shown potential to yield the highest returns.  
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12. Conduct a thorough VC Analysis in addition to or as part of the CBA to get a 

comprehensive assessment of a VC’s dynamic features prior to project 
implementation. USAID’s emphasis on a VC approach intends to improve both 
vertical and horizontal linkages between VC actors. However, projects often fail to fully 
map out the consequences of specific interventions on the VC’s dynamic relationship. 
For instance, focusing too closely on one portion of the VC while neglecting others can 
backfire. In the case of Liberia’s rice VC, for example, without ensuring adequate 
market access the large increase in yield resulted in extensive post-harvest loss. Other 
consequences of focusing too closely on one aspect of the VC include unanticipated 
decreases in the market price of a commodity or unintended losses for other stakeholder 
groups in other areas of the VC. An example of a successful VC approach can be found 
in Rwanda’s RDCPII project, which provided adequate levels of support along the VC 
(looking at both the supply and demand sides) even while focusing primarily on 
improving the yield and quality of dairy milk. Rwanda’s example shows that even 
within a concentrated intervention, projects should assess the gaps and incentives 
needed to strengthen the VC more broadly. There are many factors influencing the 
success or failure of projects focusing on particular VCs. CBA is a helpful tool to guide 
project design and mitigate risks, but should be used in combination with additional 
qualitative research and other analytical tools, such as Value Chain Analysis, to 
highlight the nuances within each VC.  
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ANNEX I. SUMMARY TABLE OF CBA SYNTHESIS MODEL RESULTS 
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1 Bangladesh  Rice 2010 2015 

Accelerating 
Agricultural 
Productivity 

Improvement (AAPI)

Ex-post 552,013 31.83 27.21 99.09 1,043.53 92.35 119.56 NA 52.67% 

2 Ethiopia Wheat 2011 2013 
Agribusiness and 

Market Development 
(AMDe)

Ex-Ante 14,433 3.58 2.95 3.75 400.00 9.60 12.55 NA 49.27% 

3 Ethiopia Maize 2011 2013 
Agribusiness and 

Market Development 
(AMDe)

Ex-Ante 71,978 3.58 2.95 19.13 471.00 18.76 21.71 NA 40.96% 

4 Ethiopia Wheat 2011 2015 
Agribusiness and 

Market Development 
(AMDe)

Mid-term 25,161 0.74 0.61 10.05 764.00 25.51 26.12 NA 79.14% 

5 Ethiopia Maize 2011 2015 
Agribusiness and 

Market Development 
(AMDe)

Mid-term 96,052 0.74 0.61 13.55 324.14 15.53 16.14 38% 43.57% 

6 Ghana Rice 2009 2011 

Agricultural 
Development and 

Value Chain 
Enhancement 
(ADVANCE)

Ex-ante 4,135 5.30 5.00 16.08 3,240.00 8.60 13.59 NA 26.73% 

7 Ghana Soy 2009 2011 

Agricultural 
Development and 

Value Chain 
Enhancement 
(ADVANCE)

Ex-ante 6,717 5.30 5.00 4.15 1,559.00 -1.10 3.88 NA 8.99% 

8 Ghana Maize 2009 2011 

Agricultural 
Development and 

Value Chain 
Enhancement 
(ADVANCE)

Ex-ante 7,703 5.30 5.00 6.73 1,095.00 0.20 5.24 NA 12.50% 

9 Ghana Rice 2009 2015 
Agricultural 

Development and 
Mid-term 5,000 8.30 7.50 25.63 4,271.00 12.20 19.70 NA 23.90% 
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Value Chain 
Enhancement 
(ADVANCE)

10 Ghana Soy 2009 2015 

Agricultural 
Development and 

Value Chain 
Enhancement 
(ADVANCE)

Mid-term 7,264 8.30 7.50 -0.84 -316.00 -8.90 -1.46 NA -4.29% 

11 Ghana Maize 2009 2015 

Agricultural 
Development and 

Value Chain 
Enhancement 
(ADVANCE)

Mid-term 17,861 8.30 7.50 12.68 889.00 -5.60 1.87 NA 
-

100.00
% 

12 Guatemala Legume 2014 2018 

Innovation Lab for 
Collaborative 

Research on Grain 
Legumes (Másfrijol)

Ex-ante 25,000 3.55 2.65 4.79 5,281.60 3.69 6.34 NA 20.78% 

13 Liberia Rice 2011 2015 
Food and Enterprise 
Development (FED)

Mid-term 62,000 19.53 17.06 9.16 2,138.50 -6.58 10.48 35% 8.65% 

14 Liberia Goat 2011 2015 
Food and Enterprise 
Development (FED)

Mid-term 1,372 4.61 3.96 0.07 521.00 -3.60 0.36 13% 1.49% 

15 Malawi Groundnut 2013 2015 
Integrating Nutrition 

in Value Chains 
(INVC)

Mid-term 270,000 7.98 6.79 2.94 22.04 0.37 7.15 
24.6
% 

12.39% 

16 Malawi Soy 2013 2015 
Integrating Nutrition 

in Value Chains 
(INVC)

Mid-term 270,000 7.98 6.79 11.58 61.24 13.86 20.65 NA 31.20% 

17 Mali Sorghum 2014 2015 

Africa RISING’ large-
scale Diffusion of 
Technologies for 

Sorghum and Millet 
Systems 

(ARDT_SMS) 

Ex-ante 29,832 5.5 4.73 10.31 482.38 13.49 18.22 37% 35.81% 

18 Mali Millet 2014 2015 

Africa RISING’ large-
scale Diffusion of 
Technologies for 

Sorghum and Millet 
Systems 

(ARDT_SMS) 

Ex-ante 29,832 5.5 4.73 15.18 710.00 5.80 10.53 32% 19.30% 
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19 Rwanda Dairy 2012 2015 
Rwanda Dairy 

Competitiveness 
Program II (RDCP II)

Mid-term 23,817 15.00 12.17 39.60 1,663.00 36.37 48.54 21% 18.67% 

20 Senegal Rice 2009 2012 
Economic Growth 

Project (PCE)
Ex-ante 33,490 8.39 9.54 54.10 2,246.00 45.39 35.86 NA 22.57% 

21 Senegal Maize 2009 2012 
Economic Growth 

Project (PCE)
Ex-ante 8,280 5.57 6.17 31.71 3,981.00 19.41 25.58 NA 22.45% 

22 Senegal Millet 2009 2012 
Economic Growth 

Project (PCE)
Ex-ante 2,500 5.61 5.67 3.06 761.00 -5.27 0.40 NA -1.05% 

23 Senegal Rice 2009 2015 
Economic Growth 

Project (PCE)
Ex-post 32,893 14.62 12.55 98.57 1,596.50 53.95 58.04 35% 24.07% 

24 Uganda 

Orange 
Flesh 
Sweet 
Potato 

2012 2012 

Delivering and 
Disseminating 

Biofortified Crops 
(DDBC)

Ex-ante 75,000 5.00 3.97 8.63 5,624.00 10.10 14.07 NA 28.83% 

25 Uganda Legume 2012 2012 

Delivering and 
Disseminating 

Biofortified Crops 
(DDBC)

Ex-ante 75,000 5.00 3.97 5.07 2,357.50 4.35 8.32 NA 20.64% 

26 Uganda 

Orange 
Flesh 
Sweet 
Potato 

2012 2015 

Delivering and 
Disseminating 

Biofortified Crops 
(DDBC)

Ex-post 80,017 5.84 4.22 51.30 4,344.20 65.28 69.50 NA 31.60% 

27 Uganda Legume 2012 2015 

Delivering and 
Disseminating 

Biofortified Crops 
(DDBC)

Ex-post 63,047 5.84 4.22 12.30 734.30 14.49 18.71 NA 21.30% 

28 Zambia Maize 2012 2012 

Production, Finance 
and Improved 

Technology (PROFIT) 
+

Ex-ante 100,000 12.00 10.20 10.35 122.00 2.05 12.26 19% 12.86% 

29 Zambia Sunflower 2012 2015 

Production, Finance 
and Improved 

Technology (PROFIT) 
+

Ex-post 101,680 7.50 6.06 3.66 102.13 -2.52 3.54 NA 3.80% 

*Acronyms: Economic Net Present Value (ENPV), Economic Rate of Return (ERR), Financial Net Present Value (FNPV), Internal Rate of Return 

(IRR), Present Value (PV) 
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ANNEX II. GRAPHS OF CBA SYNTHESIS MODEL RESULTS 
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ANNEX III: CHANGES TO MODEL ASSUMPTIONS 

1. Bangladesh 2015  
 Stakeholder analysis corrected to correct ENPV. 

 
2. Ghana 2011 

 Corrected NPV calculation. 
 Applied the hybrid seeds scenario and excluded the traditional open-pollenated 

varieties (OPV) scenario. 
 Revised USAID cost incurring over from 10 years to 5 years. 

 
3. Ghana 2015 

 Adopted ex-ante adoption rate of 60 percent instead of the 84 percent mentioned in 
the report. 
 

4. Liberia 2015 
 Assumed the number of beneficiaries assumed at 62,000 households. The 

assumption is based on the average land holding of one hectare per household.  
 

5. Mali 2015 
 Assumed the number of beneficiaries for Sorghum and Millet VC at 29,832 each. 

The assumption is based on the total number of project beneficiaries split 50/50 
percent between sorghum and millet VCs. 
 

6. Uganda 2012 
 Applied a 12 percent discount rate for nutritional benefits instead of 4 percent. 

 
7. Zambia 2012 

 Applied USD 24 million for project cost, which is consistent with the model, 
instead of USD 25 million mentioned in the report. 

 Value of in-house households’ consumption is added as a financial benefit to the 
households. 

 Corrected the FNPV and ENPV calculation formula. 
 Applied the adoption rate from Zambia 2015 model. 
 Extracted cashflows for the maize VC. 

 
8. Zambia 2015 

 Removed assumption of the land expansion from 0.37 ha to 0.51 ha due to the 
project interventions. 

 Revised sunflower yields from recycled seeds from 0.45 MT/ha to 0.38 MT/ha from 
2015 onward. 

 Revised sunflower yields from improved seeds from 1.0 MT/ha to 0.83 MT/ha from 
2015 onward. 
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 Applied the project beneficiary number as 101,680 in the report, instead of 159,559 
used in the model. 

 Assumed adoption rate of 63.7% to calculate financial and economic returns from 
USAID perspective. 
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ANNEX IV. DOCUMENT INVENTORY 

Country Documents Received from USAID 

Bangladesh 

BANGLADESH - AAPI - Executive Summary - 2012.docx
BANGLADESH - AAPI - CBA Methodology - Full Report.docx
Copy of BANGLADESH - AAPI - March 2012.xlsx
BANGLADESH - AAPI - Full Write-up- 10.07.2016.docx
AAPI_CBA_Model_10.07.2016.xlsx
Bangaldesh_AAPI_CBA_Executive_Summary_10.07.2016.docx
NOTE on Bangladesh Documents

Ethiopia 

Copy of 130815 AMDe Cereals ExecSum Final.docx
Copy of 130815 AMDe Cereals Methodology Final.docx
Copy of 130815 AMDe Cereals Model Final.xlsx
160503 Ethiopia Full Report.docx
Copy of 160503 Cereals Midterm CBA.xlsx
Copy of 160503 Ethiopia Mid-Term Exec Sum.docx

Ghana 

GHANA - ADVANCE - CBA Methodology Case Notes.docx
GHANA - ADVANCE project level flows_Final.xlsx
2016-03-02 (CBA Executive Summary - Ghana Advance).docx
2016-03-02 (GHANA ADVANCE - Detailed Report).docx
2016-03-02 (GHANA ADVANCE - Ex-Post Analysis).xlsx

Guatemala 
150301 Guatemala MASFRIJOL CBA Executive Summary.docx
Guatemala - Masfrijol Full Report.docx
MASFRIJOL CBA - Master Model.xlsx

Liberia 
Liberia CBA_Final Summary_DEC Final.pdf
CBA of USAID Liberia Rice and Goat Value Chains 2016-22-02.xlsx

Malawi 

CBA - Malawi - Groundnuts - 2015 - FINAL
CBA-Malawi-Soybeans-2015 FINAL
Malawi - Groundnuts - FINAL 
Malawi - Soybean - FINAL 
Note on Malawi 

Mali 

Copy of LEAP II - 21 CBA of USAID Mali's Sorghum and Millet Value Chains_Final Model_20160330.xlsx
Copy of LEAP II 21 CBA of USAID Mali Sorghum and Millet Value Chains_Final Summary 
Findings_20160330.pdf 
Copy of LEAP II 21 CBA of USAID Mali's Sorghum and Millet Value Chains_Final Report_20160330.pdf

Rwanda 
LEAP II 19 CBA of USAID Rwanda Dairy_Final Model_20160308.xlsx
LEAP II 19 CBA of USAID Rwanda's Dairy_Final Report_20160308.pdf
LEAP II 19 CBA of USAID Rwanda's Dairy_Final Summary_20160308.pdf

Senegal 

PCE - CBA Methodology Notes References - Version 1.2 - 2012 11 02.docx
PCE - Version 1.2 - 2012 11 02.xlsx
LEAP II CBA of USAID Senegal's Irrigated rice VC Model_20160216.xlsx
LEAP II CBA of USAID Senegal's Rain-fed rice VC Model_20160216.xlsx
LEAP II CBA of USAID Senegal's Rice VC_Final Summary Report_20160216.pdf 
LEAP II CBA of USAID Senegal's Rice VCs_Final Report_20160216.pdf

Uganda 

UGANDA - Promotion of Bio-fortified Crops - CBA Executive Summary - FINAL - 2012.pdf
UGANDA - Promotion of Bio-fortified Crops - Feb 2012.xlsx
Copy of UGANDA - CBA Methodology Case Notes - Promotion of Bio-fortified Crops FINAL.pdf
2016-01-31 (CBA Executive Summary - Uganda DDBC).docx
2016-01-31 (UGANDA - Promotion of Bio-fortified Crops - Ex-Post Analysis) ALT.xlsx 
2016-01-31 (UGANDA OFSP - Detailed Report).docx

Zambia 

Zambia Profit+ Final CBA Model.xlsx
Zambia Profit+ Final Executive Summary.docx
Zambia Profit+ Final Methodology.docx
Copy of 160221 Zambia Sunflower clean.docx
Copy of CBA-ZAMBIA-Sunflowers- 6.1.2016 GWG.xlsx




