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Executive Summary

For years, One Acre Fund (1AF) has rigorously tested the impact of its program on harvest yields and profits
of participating farmers. However, in 2015, the organization had less information on the ways in which the
program was impacting other facets of farmers’ lives. For example, One Acre Fund wanted to know the ways
in which farmers invested extra income, whether these investments led to better life prospects, and how the
program affected aspects like health, education, and nutritional status. To better understand the impact on
farmers’ lives, One Acre Fund initiated a longitudinal “Quality of Life” study. As mentioned in our pre-analysis
plan!, the main purpose of the study was to discern the secondary outcomes of the program, with an
understanding that it might be unlikely that we would find statistically significant results in all of the outcomes
under study.

Methods. This longitudinal study followed cohorts of One Acre Fund farmers in both Kenya and Rwanda (two
of the largest country programs) and examined how outcomes across a broad section of their lives —including
health, education, nutrition, and financial literacy — changed over time, compared to changes which occurred
for a comparison group in a similar adjacent area. In addition to this difference-in-difference study design, we
used propensity score matching to control for any observable differences between program and comparison
groups. Both techniques help us mitigate selection bias which comes from comparing farmers who self-
selected into the program against those who have not.

Data Collection: From 2015 to 2018, data collection for this study was undertaken once each year during the
annual hunger season. Due to the seasonal nature of some outcome areas, such as consumption and income,
we also fielded a mid-cycle supplemental survey in November 2018, a few months after the harvest season.
The aim of the supplemental survey was to give us additional insight into farmer behavior that would have
otherwise been overlooked during the hunger season data collection. This report presents the results on these
quality of life indicators after three consecutive years of program participation in Kenya. Due to study design
issues in Rwanda including the violation of the parallel trends assumption?, program attrition, and issues with
permits to conduct surveys related to human subjects, we had to discontinue the study in the country.

Note on Presentation of Results: For ease of presentation, we will often refer to the difference in difference
results (i.e. the change noticed in 1AF farmers in comparison to non-participating farmers over the period of
time from the baseline to the follow up round) interchangeably with “impact”. We have reported differences
that are statistically significant at p<.05, which are highlighted. This means there is a less than 5% chance
these differences would be found by chance.

Year 1 Results. After one year of program participation in Kenya and Rwanda, 1AF farmers saw a significant
increase in agricultural productivity and a decrease in hunger relative to comparisons in both countries
(lower impact seen in Rwanda likely due to poor bean seed germination in the study area). This translated into
an increase in livestock asset accumulation by Kenyan farmers (none in Rwanda probably due to the lower

1 The pre-analysis plan is available upon request.

2 The parallel trends assumption is one of the basic tenets of carrying out a DID estimation. It assumes that any external
shock affects both groups in the same direction and similar magnitude. In Year 2, our qualitative analysis in Rwanda
revealed that treatment and comparison sites faced dissimilar external shocks between 2016 and 2017 which could have
varying impact on the quality of life outcomes for these two sites.
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harvest). Surprisingly, we did not see much increase in educational outcomes for the children in 1AF
households. In Kenya, this was likely due to the fact that baseline educational attendance was already quite
high. Although there was no change in consumption patterns in Kenya; in Rwanda, we saw an increase in the
total consumption in the past two weeks as well as one year (from when the survey was conducted ) as
compared to comparison farmers. This can probably be attributed to increased agricultural productivity, 1AF
farmers in Kenya and Rwanda also reported relying less on non-agricultural income streams over the study
period (as compared to comparison farmers). A higher share of children in 1AF households were reported to
be consuming nutritious food items such as milk (in Kenya) as well as fish and meat (in Rwanda).

Year 2 Results. In 2016, we had some unique challenges that affected both our program’s ability to generate
impact and the study’s ability to detect an impact, across both Kenya and Rwanda. The short and long rains in
Kenya during the 2016 season were below average. This resulted in severe drought which also had an adverse
effect on crop yields that season season. Busia, the site for this study, was particularly badly hit from drought-
suffering from a large decrease in average maize yield per acre. As a result, we only found a comparatively
small increase in maize yield per acre for 1AF farmers in Kenya and none in Rwanda. These results were in
sharp contrast to findings in the first year of the study (see above) in which we observed much higher increases
in agricultural productivity. The first and foremost link in the theory of change is the impact on agricultural
practices and yields for 1AF farmers. When we find a weak impact on the first link itself, it is very unlikely
that we are able to have much impact on other quality of life outcomes that take place as a result of higher
harvests. Due to the unprecedented poor agricultural year and other study design issues, we did not find an
increase in many of the secondary impact areas. However, we did find some evidence that program
participation may have helped to cushion the blow of a difficult harvest year for treatment farmers in Kenya.
We found evidence that 1AF farmers used livestock asset gains made in the good agricultural year to be sold
for consumption smoothing during the time of a drought shock.

Year 3 Results. In the final year, we only conducted the study in Kenya and investigated the impact on the
complete range of quality of life outcomes after participation in the 1AF program after three consecutive
years. After a tough agricultural year in 2016, the Kenyan maize harvests bounced back during the 2017
season. As a result in the 2018 round of data collection (Year 3), we start to pick up the impact on more areas
than the previous Year 2 round.

Table 1 below presents the summary findings from the analysis in Kenya. We find a relatively strong increase
in maize productivity for 1AF farmers - when both farmers self-reported and physically measured. This led
to an increase in maize income by $99.3 for 1AF farmers in treatment areas compared to nonl1AF farmers.
When we look at percentage improvements for farmers, this represents a 39% increase in maize profit. 1AF
farmers also increased the total area cultivated for agriculture (top four crops) by 0.44 acres compared to
non-1AF farmers over all three years of the study. We note that the total area cultivated increased for every
additional year of program participation, indicating that there were incremental benefits of each year of
program participation towards the widening of the client’s agriculture base. The higher harvests also
translated into a higher likelihood of having a maize surplus during the hunger season.



Graph 1: Trends in maize productivity per acre
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1AF farmers increased their overall, physical and livestock assets value compared to nonl1AF farmers after
three years of program participation. Looking at individual assets, this increase is largely driven by an increase
in ownership of solar lights, trees, and cows. Over the three years of the study, we did not detect any impact
on consumption in Kenya when we collected the data during the hunger season, which was eight to nine
months after harvest. However, we hypothesized that this was likely because any consumption boost had
dissipated so many months after the harvest. So, we added a consumption 2-3 months after harvest and
found that 1AF actually had an impact on the consumption of food in the past two days.

Although we find no statistically significant impact on the FANTA score, Surprisingly, we find evidence of a
negative impact on hunger for 1AF farmers compared to comparison farmers on two of the three self-reported
hunger indicators that roll into the FANTA score. At the baseline, self-reported hunger levels for comparison
farmers were already much higher than 1AF farmers and after three years, non1AF still reported slightly higher
hunger than 1AF farmers. Both 1AF farmers and nonlAF farmers experienced a decrease in hunger over
three years of the study. However, comparison farmers had a much larger decrease in self-reported hunger
than 1AF farmers. Looking at the graph below, it is clear that 1AF reported hunger is in line with the harvests
that season. In good harvest years, we see a dramatic decrease in hunger (like Year 1 and Year 3) and a spike
in hunger levels during drought years (Year 2). However, we do not see the same trends in comparison
farmers, which seems to suggest that there is some external threat to the validity of the parallel trends
assumption for the difference-in-difference design.

There is another indication that these results are a violation of the parallel trends assumption3. It might be
easier to reduce on hunger, when baseline hunger levels are high, as compared to lower hunger levels. We do
know that 1AF farmers were generally slightly more wealthy and less hungry than non1AF farmers at baseline.
Although the difference-in-difference method can mitigate such baseline imbalances in wealth and hunger, it
does not eliminate the fact that farmers might behave differently over time based on baseline
characteristics. To test this, we compared a “high” and “low” poverty group over the same time period to see
if their trends move in parallel (a basic assumption of the difference-in-difference design). Specifically, we

3 The parallel trends assumption is one of the basic tenets of carrying out a DID estimation. It assumes that any
external shock affects both groups in the same direction and similar magnitude.



divided all farmers in the sample based on their poverty score calculated using in Poverty Probability Index
(PPI score). All farmers who were found to have more than a 30% probability of living under S2 a day were
classified as poorer, and anyone under 30% chance were classified as wealthier. The classification did not
depend on program participation. 1AF and nonlAF farmers were spread across both poverty groups. After
running the analysis, we find that those in the poorer group experienced a much higher improvement in
hunger than the wealthier group across the four years of the study. Looking at the graph below, it is clear
that, barring the drought year, both groups experienced a decrease in hunger (calculated through the FANTA
score). However, the slope is much more steep for the poorer group because they are the ones facing graver
hunger and there is more room for improvement. Similarly, they were worse affected by the drought given
they were more vulnerable.

Graph: Trends in food access and resource constraints and 1AF participation

% who had no food to eat because of lack of resources (in past 30

days)

50.0% l

|

40.0% |

|

30.0% |

|

20.0% :

|

10.0% I

. I

0.0% : =

Baseline Year 1 ooen  Year2 Year 3

Control [ Treatment
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An interesting and consistent finding across all three years of the study has been related to changes in income
choices due to program participation. Farmers continue to be seen as “leaning into” agriculture and away



from non-agricultural businesses compared to non1AF farmers. This is represented by a decrease in business
activity and business profits for 1AF farmers. Our qualitative analysis in Year 2 had revealed that this simply
reflects farmer preferences. An increase in agricultural profit does not necessarily provide an impetus to non-
agricultural businesses. Our quantitative analysis revealed that most 1AF farmers that participated in the
discussions reported a preference to invest agricultural profit back into farming (by increasing acreage, inputs,
etc.) rather than into non-agricultural businesses.

“I settled in farming and began with half an acre. Later, | planted an acre of maize and managed to harvest
13 bags of maize, which helped in paying my children’s school fees. The remainder was reserved for domestic
consumption. This has greatly encouraged me to stick to farming due to the huge profits gained. | also plant
and sell the Sukuma Wiki being supplied by One Acre Fund and the income earned is used to cater for my
household needs. “ (Female-only focus group, 1AF Clients, Busire, Kenya)

“If I get more harvest, | can sell some at a good price and use the money to buy something that will be
productive like chicken. | will put that money in business and make it grow. | will put back in farming by
leasing some land and preparing for the next season. “ (Female-only focus group, 1AF Clients, Eluche, Kenya)

1AF farmers also reported a decrease in their self-reported cash income over the two weeks preceding the
time of the survey (before harvest and during the hunger season). Note that income for farmers is highly
variable throughout the season. Therefore, this two-week decline is not necessarily reflective of their total
income in the year (which would also depend on maize profit and other income sources). The most substantial
drivers behind the decrease in income was a decline in business profits and wages. Our qualitative analysis
uncovered that farmers do not view working for wages as a preferred method for earning money due to the
hard physical labor involved and relatively little monetary returns.

“Working as a casual laborer is a very hard job. You can be given a very wide place to dig, but the payments
are just peanuts. | hate that job.”(Female-only FG, 1AF Clients, Eluche, Kenya)

In other exploratory areas, 1AF farmers reported much less stress than comparisons over the study period.
We did not detect any impact in other areas such as financial literacy, women’s economic empowerment, or
health outcomes.

Programmatic Learning’s and Changes: Overall, this study has helped us gain invaluable insights on our
program impact as well as provided a deeper understanding of farmers and their priorities. It largely confirmed
our existing impact areas of improved farm yields, farm profits, and land cultivated. We were also able to
rigorously test new impact areas that we had only hypothesized before the study such as improving asset
ownership, consumption during harvest season, and farmers’ well being. At the same time, the study did not
demonstrate impact in areas we where we thought we might see some improvements but were not certain;
for instance, diet diversity, health, crop diversity, and income diversity. We are also more aware that
decreased hunger does not immediately lead to better nutrition outcomes and dietary diversity.

The study was incredibly valuable in encouraging 1AF to increase investments in these areas. For instance, 1AF
has placed a greater a major emphasis on nutrition and behavior change training and products intended to
improve diet diversity, health insurance, and nutritious crop rollouts. We have also started ambitious
programs in Kenya that directly tackle nutrition outcomes for children under five and pregnant women.
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We have galvanized our efforts in not just building farmer income but resilience to external shocks. To achieve
this, One Acre Fund’s leadership has committed to improving the crop insurance options that we offer clients,
so they have meaningful buffers to various agricultural shocks. As an organization, we are also making
significant investments, enabling farmers to build agroforestry assets and to bolster crop diversity. These areas
provide additional income during financially difficult periods. Since this study began, the 1AF network has
grown from 305,000 to 809,000 farm families. As a result of the increased scale of the program, these new
interventions are now benefiting significantly more smallholder farmers and more than 3 million children that
are part of these households.

Learning’s Related to Conducting a Longitudinal Study: This study was one of our most ambitious attempts
at conducting a longitudinal investigation with a large sample of farmers. At the start of the study, we had also
engaged external researchers and organizations to ensure that our methodology was appropriate due to the
scope of the project. As we conclude this study, we also share some lessons learned on conducting a
longitudinal study of this magnitude.

An area of our longitudinal methodological learning is related to program attrition. Our program attrition in
Rwanda was much higher than anticipated, making it difficult for us to continue the study in the country. In
2015, we did not have the sophisticated farmer-tracking systems in place that we do now in order to have an
accurate understanding of this .

Another area is a deeper understanding of the parallel trends assumption®. Of course, we were aware that the
violation of this assumption could be a threat to the study design and we chose our comparison areas to be
immediately adjacent to our treatment sites so that we could study both under similar external conditions.
However, the assumption was violated in Rwanda due to micro-climatic conditions and village-specific
programs. Another parallel trends violation that we had not anticipated was that some farmers might react to
external shocks (like droughts) or secondary impacts (like hunger perception) differently based on their
baseline characteristics (like income levels).

This study has illustrated the importance of tracking holistic impact regularly. We are now shifting our focus
on holistic impact understanding by surveying quality of life changes in a quicker and leaner manner through
more frequent “Mini Quality of Life” surveys. We have expanded these surveys to all 1AF core countries of
operation so that our impact understanding is geographically diverse. In these mini-surveys, we conduct
assessments between veteran 1AF and newly enrolled 1AF farmers to understand programmatic impact. Since
we reach a farmer only once, these surveys are less susceptible to the longitudinal study design issues noted
in this report and results are available to analyze much faster.

4 The parallel trends assumption is one of the basic tenets of carrying out a DID estimation. It assumes that any external
shock affects both groups in the same direction and similar magnitude.
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TABLE 1: SUMMARY FINDINGS FROM THE YEAR 3 STUDY IN KENYA

KEY

Moderate to strong Minimal to weak evidence | Unexpected findings
evidence of impact of impact in the study

Note on Presentation: We have reported differences that are statistically significant at p<.05. This means there is a less
than 5% chance these differences would be found by chance.

A. Areas where we expected to see Impact

Agriculture and

Harvest size: Farmer's self-reported a high increase in maize yield for 1AF farmers by 375 kg more
than non1AF farmers. Controlling for land size, this translated into 274 kg per acre more than non1AF
farmers. Physical measurement of harvests for 1AF clients revealed even greater results - these
farmers harvested 371.8 kg per acre more than comparison farmers.

Maize Profit
Land Size Cultivated: 1AF farmers increased their total area cultivated for agriculture (top four crops)
by 0.44 acres compared to non1AF farmers over the three years under study. This provides further
evidence that program farmers are “leaning in” to agriculture.
Maize Surplus during Hunger Season: As a result of the increase in maize harvest due to program
participation, 1AF farmers were 31.7% pts. more likely to have maize remaining from their harvest
during the hunger season. Relatedly, there is weak evidence (p<0.1) that 1AF farmers had 19.3 kg of
Hunger total maize more than comparison farmers remaining during that period.
Dietary Diversity: No evidence of impact in this study.
Subjective Hunger indicators like FANTA Score: Nullified by parallel trends violation.
School Attendance: No evidence for impact, possibly because baseline levels were already very high.
Homework hours: Strong evidence that children between 5 and 18 years of age of clients studied
Education 0.16 hours more, on average, compared to children in comparison households.
School fees: Program impact on an increase in school fees for children under 6 and those in
secondary school.
Total Physical Assets: Weak (p<0.1) evidence of an increase in total physical assets. However, looking
at individual assets, this is largely driven by an increase in ownership of solar lights, and trees. Impact
on individual physical assets isn’t surprising as 1AF provides solar lights and trees as part of program
Asset offerings and these are making a marked difference in their asset base.
ssets

Total Livestock Assets: Strong evidence that livestock assets increased in value by $96.8 for
treatment farmers. This is largely an increase in bovine ownership for 1AF farmers.

Total Financial Assets: No evidence of impact in this study.

Consumption

Consumption during hunger season: No impact when surveyed during the hunger season. However,
because this is 8 months after harvest, we hypothesized that any bump in consumption from
improved harvest had dissipated.

Consumption after harvest season: When we added a short module on consumption after the
harvest season, we begin to pick up on impact in consumption of food. 1AF households consumed
food worth $1.6 more than non1AF farmers in the past two days. We believe to be a more modest
representation of our impact because 1AF farmers might behave differently with the seasonal
fluctuations than comparison farmers.




Maize Income: We estimate that 1AF farmers in study areas had an increase in their maize profit by
$99.3 compared to non1AF farmers. When we look at percentage improvements for farmers, this
represents a 39% increase in maize profit.

Income

Non-Agricultural Businesses: There was a decrease in the share of clients reporting to have more
than half of their income from non- agricultural businesses by 37.2 percentage points. There was also
a decrease in the total businesses run by 1AF farmers by 0.17. Our qualitative work showed that this
is because farmers usually prefer to invest their farming profits back into farming as it becomes more
profitable.

Income in the 2 weeks preceding the survey (hunger season): 1AF farmers reported a decrease in
income of $10.1 as compared to non1AF farmers during the past 2 weeks at the time of the survey in
the hunger season. This was mainly driven by a decrease in daily wages business profit for 1AF
farmers because of their reduced investments in that area. We have detected a decrease in wage
income in all three years of the study. The qualitative inquiry showed that wage labor during the
hunger season was a strategy of desperation which 1AF clients were less likely to employ.

Health

Sickness and ability to seek treatment: No evidence for impact in this study.

B. Truly Explorat

ory Areas

Well Being

Stress: 1AF farmers in Kenya reported much less stress of 1.2 points (as calculated on the total index
score). This is mainly driven by farmers’ increased confidence in handling personal problems and
feeling that things were going their way and ability to handle personal problems.

Financial
Literacy

Total Budget and Planning Score: No evidence for impact in this study

Crop Diversity Attitudes: Surprisingly, 1AF farmers were more likely to prefer planting single than
multiple crops than non1AF farmers by 22 percentage points. These crop diversity attitudes might be
a legacy of previous recommendations to farmers to mono-crop their maize. However, there is now
a push towards intercropping and increasing cop diversity for 1AF farmers in Kenya and, despite
these attitudes, we have actually measured a positive program impact on crop diversity in Kenya in
the 2017 Resilience study.

Women’s Econ
Empowerment

Household Decision Making: No evidence for Impact in this study

Child Nutrition

Child Anthropometric Measurements: We find a decrease in child malnourishment rates by 20% pts.
However, we consider that a statistical anomaly because none of the remaining indicators point
towards enhanced nutrition outcomes.



https://oneacrefund.org/documents/341/Farmer_Resilience_White_Paper_One_Acre_Fund_2018.pdf
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REPORT

Purpose of Study

The ultimate goal of One Acre Fund is to reduce poverty and improve the quality of life for the farming families
we serve®. Over the years, we have built a substantial body of evidence showing that participation in our
program contributes to an increase in both yield and farm profit. Back in 2015, the organization had little
information on the ways in which the program was impacting several aspects of farmers’ lives and how impact
may vary with seasonal fluctuations and other external shocks.

The central purpose of our Quality of Life Study is to understand and assess our impact on farmers’ lives more
holistically. This study was focused on the One Acre Fund programs in Kenya and Rwanda. We intended to
investigate secondary program impacts, such as spending on education, health and hunger outcomes and
purchase of productive assets, through this longitudinal study in Kenya and Rwanda.

Methodology

Geographic Coverage and Selection

Our goals for selecting a study design were to identify a comparison group which (1) looks similar to our
farmers in terms of difficult-to-observe characteristics like motivation and risk (i.e. to avoid the “selection
bias” problem when choosing a comparison group which did not self-select into the program), and (2) to be
operating in a similar environment to comparison farmers. This is important for tracking groups over time.
For example, if a non-governmental organization providing nutrient supplements moved into one area, it
would be more difficult to attribute any changes in health outcomes solely to the One Acre Fund program.

We have selected the comparison farmers over the program boundary. This helps us mitigate spillover while
ensuring a similar agro-ecological and social service environment. In Kenya, the study was conducted in the
district of Busia and in the district of Ngororero in Rwanda. The sites were chosen as they fulfilled a set of
predetermined criteria such as being relatively new program sites, representative in terms of agro-ecological
conditions of our typical program areas, not being a trial site and having a cluster of sites around the area
without any program intervention to serve as comparisons which were separated by an arbitrary border. For
complete details on how the sites were chosen, please refer to Annex B.

Study Design

The report presents the results from the fourth round of data collection in Kenya (baseline, year 1, year 2 and
year 3). We have pursued a difference-in-differences approach to study changes in the outcomes of interest.
The comparison farmers were selected from just across the program boundary with very similar characteristics
to the 1AF farmers. At the baseline, we found some differences between 1AF and non1AF farmers. Compared
to nonl1AF farmers, 1AF farmers were more educated, more likely to be married, slightly older, and tended to
have larger families amongst other differences. To control for these differences, we undertook propensity
score matching to ensure our comparison group was adequately comparable to the treatment group.®

5 For a detailed description of the program in Kenya, please refer to Appendix A.

6 Fora complete overview of our matching strategy and approach, please refer to Annex D. Please refer to Annex C for complete list
of possible risks and steps taken to mitigate the risks to the extent possible.
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Multiple Hypothesis Issues

We will be testing numerous hypotheses to understand the impact of the 1AF program on all aspects of the
life of farmers and their families. Given the sheer number of variables being tested, it is possible that some
outcomes are statistically significant by chance. This is especially the case when we test changes in almost 100
individual assets and consumption patterns. To overcome this, we will look at index variables, where relevant,
that represent the sum of total asset type and consumption patterns for different time periods.

Supplemental Survey During Non Hunger Season

From 2015 to 2018, data collection for this study was undertaken once each year during the hunger season.
The reason for this was to understand differences when the situation was more dire for farmers in the area.
One drawback to this timing was that we were not able to glean effects when harvest impact was more recent
for some behaviours, such as consumption and income, which are highly seasonal in nature.

To address this, we fielded a mid-cycle supplemental survey, in November 2018, a few months after the
harvest season. The aim of the supplemental survey was to give us insights into certain farmer behaviors that
would have otherwise been overlooked during hunger season data collection. We followed the same cohort
of farmers as the main QoL study and used the same methods outlined in study design above for analysis .

Note on Presentation of Analysis

As we are reporting results from several hypotheses in this report, we will often refer to the difference-in-
difference results (i.e. the change noticed in 1AF farmers in comparison to non1AF farmers over the period of
time from the baseline to the follow up round) interchangeably with “impact”. We have reported differences
that are statistically significant at p<.05 which are highlighted. This means there is a less than 5% chance these
differences could be found by chance.

Context for Study

As per our pre-established analysis plan, we hypothesized that we will have some impact on agricultural
productivity, education expenditures, and hunger based on our prior data collection efforts and analyses. We
were also interested in understanding how that impact would translate into better dietary diversity, asset
accumulation, financial education, gender dynamics and nutrition, if at all. Below is a simplified visual of our
‘theory of change’, illustrating the path from what we do ( program components) to achieving long-term
impact goals.
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Graph 3: Theory of Change
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In the first year of the study, when there were no major weather shocks, we noted a significant increase in
agricultural productivity and decrease in hunger relative to non1AF farmers in both countries (lower impact
seen in Rwanda likely due to poor bean seed germination in the study area). This translated into an increase
in livestock asset accumulation by Kenyan farmers (none in Rwanda probably due to the lower harvest).
Surprisingly, we did not see much increase in education outcomes for children in 1AF households. In Kenya,
this was likely partly due to already high baseline educational attendance. Although there was no change in
consumption patterns in Kenya; we saw an increase in the total consumption in the past two weeks of the
survey as well as one year as compared to comparison farmers. Perhaps due to increased agricultural
productivity, 1AF farmers in Kenya and Rwanda also reported relying less on non-agricultural income streams
over the study period (as compared to non1AF farmers). A higher share of children in 1AF households were
reported to be consuming more nutritious food items such as milk (in Kenya) and fish and meat (in Rwanda).

Our ability to programatically achieve, and rigorously measure, program impacts depends on a variety of
external factors. However, in 2016 (the second year of the study), we had unique challenges that affected
both our program’s ability to generate impact as well as this study’s ability to detect impact, across both
countries . They are listed below:

1. The 2016 Drought (Kenya): In 2016, the short and long rains in Kenya was below average. This resulted

in a severe drought in most which also had an adverse effect on crop yields during this season. Busia,
the site for this study, was particularly badly hit by drought, suffering from a large decrease in average

13



maize yield per acre. In the event of drought, the program’s ability to influence farmer’s lives is limited
when compared to non-drought years where impact is relatively higher. Using better inputs and
planting practices are simply not enough to fully insulate significant external agricultural shocks. In
such a year, even though 1AF clients in Busia saw better harvest outcomes than non-clients (and also
their own baseline measures), it was still not enough to cushion them from the drought completely
and they were worse-off than in other years when they were a part of the program and rainfall
patterns were more consistent.

2. Violation of Parallel Trends Assumption (Rwanda)’: Our qualitative analysis (interviews with village
chiefs) in Rwanda study areas revealed that treatment and comparison sites faced dissimilar external
shocks between 2016 and 2017. Treatment sites were more likely to face drought and pests than
comparison sites in 2017. On the other hand, comparison sites had more market access and public
health programs from other NGOs than treatment sites. Essentially, one of the basic tenets of carrying
out a difference-in-difference evaluation, the parallel trends assumption (that any external shock
affects both groups in the same direction and similar magnitude) may have been violated.

3. Program Attrition (Rwanda): In the study design, we anticipated the likelihood of program attrition
(both from the study as well as the program) over the 4-year study duration. However, in Rwanda,
program attrition has been relatively larger than we had forecast. Traditionally, a large proportion of
A season clients did not rejoin for the B season when beans are the main crop to which farmers do
not apply fertilizer. As the baseline was carried out in A season and the year 2 study was carried out
in B season, some attrition was expected. Around 41% of 1AF farmers did not rejoin the program in
2017 (compared to Kenya’s attrition of 29%).

4. Government Permissions (Rwanda): In Year 2, due to government restrictions, we were not able to
collect measurements for children in our sample in Rwanda and we were likely not get such
permissions for coming years as well. In addition, we also faced difficulties in obtaining permits to
collect non-anthropometric data.

Considering the violation of the parallel trends, difficulty in obtaining government permissions to collect
certain types of data, and the high level of attrition we believed that the costs of the study no longer
outweighed the benefits and discontinued the study in Rwanda after Year 2.

As a result of the above, we observed little increase in maize yield per acre for 1AF farmers in Kenya and none
in Rwanda. These results were in sharp contrast xto the findings in the first year of the study where we saw
much higher increases in agricultural productivity. The first and foremost link in the theory of change is the
impact on agricultural practices and yields for One Acre Fund farmers (1AF). When we find a weak impact on
the first link itself, it is very unlikely that we are able to have much impact on other quality of life indicators
that occur as a result of higher harvests. Due to the unprecedented poor agricultural year and other study
design issues, we did not find an increase in many of the secondary impact areas. However, we did find
evidence that program participation may have helped cushion the blow of a difficult harvest year for treatment
farmers in Kenya. We also noted evidence that 1AF farmers used the livestock asset gains made in a good
agricultural year to be sold for consumption, smoothing during the time of a drought shock.

7 The parallel trends assumption is one of the basic tenets of carrying out a DID estimation. It assumes that any
external shock affects both groups in the same direction and similar magnitude.
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Year 3 Results

Agriculture

Maize Yield Impact: In the third, and final, year of the study, we see a strong increase in maize yield for 1AF
farmers in Kenya. The self-reported results show that 1AF farmers had an increase in maize yield by 405 kg
per acre and a total maize yield impact of 278 kg. These results are verified (and actually exceeded) in the
physical harvest measurements conducted by the 1AF team in the area for a subset of participants in the
study. In 2017, 258 farmers participated in the physical harvest measurement of which, 92 were 1AF farmers
and 166 were comparison farmers. We found that, on average, 1AF farmers harvested 371.8 kg per acre more
than non1AF farmers. The average yield for non1AF farmers was 1015 kg per acre, whereas 1AF farmers in the
study had an average maize yield of 1386.7 kg per acre.

Graph: Trends in Average Maize Yields (Self Reported by Farmers)
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Although these results are highly significant (p>0.01), it is worth noting that the program impact on maize
yield in the study area is comparatively lower than in the rest of the 1AF program. In the same year, the
average program impact was 543 kg/acre. Over the three years of the study, we have consistently seen lower
than average performance in the study area than in the rest of the program. The first and foremost link in the
theory of change is impact on agricultural practices and yields for 1AF farmers. It is likely that the results on
the quality of life outcomes are dampened as well as compared to the rest of the program due to the lower
than average harvest impacts.

Total Area Cultivated: 1AF farmers also increased the total area cultivated for agriculture (top four crops) by
0.44 acres compared to nonl1AF farmers over the three years of the study. We note that the total area
cultivated increased for every additional year of program participation, indicating that there were incremental
benefits of each year of program participation towards widening clients’ agriculture base.
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Agricultural Outcomes - Difference in Change Over Time for 1AF vs non1AF Farmers

Outcomes of Interest I
Year compared to the baseline 2016 2017 2018

Total Maize Yield per Farmer (kg) 248.3*%*%*  _31.28 374.9***
Maize Yield Per Acre (kg per acre) 402.5%** 86,99*** 273 9***
Total Area Cultivated (4 main crops) 0.304*** 0,368*** (.438%**
% who evaluated good harvest (Maize) 44%*** | _2.60% 20.2%***

Difference in Physically Measured Harvest (kg per acre) 638*** 161.44** 371.8***
*** n<0.01, ** p<0.05, * p<0.1

Impact (profit comparison) measurement: Traditionally, 1AF estimated program impact by comparing 1AF
farmers' profit from harvests with those of non-1AF farmers'. In this section, we also try to arrive at a rough
estimate of the increase in annual farm profit for the farmers in the study area. We typically measure all facets
of agriculture such as the farm crop-mix, land size, agricultural input costs, market price, and consideration of
any program impact on land size. The quality of life study's primary focus was to understand the program's
secondary impact and, therefore, many components of the traditional impact figure were not included in our
survey questionnaires. The impact number that we suggest here is, therefore, based on several assumptions
from 2017 annual program impact components where we collected extensive data points. We then plug the
measured harvest results into the program impact calculations in order to arrive at the impact figure below.
Our assumption is that the study region's agricultural environment is similar to that of the surrounding region.

Results: In Kenya, we estimate that the annual program impact from maize in the program area was on
average $117.8 more than non1AF farmers, which is an improvement in maize profit by 28%. In the QoL area,
after plugging in the harvest results in the same model, we find an increase in maize profit by $99.3. Busia, the
site of the study, has historically lower baseline levels of maize income than the rest of the program. When
we look at percentage improvements for farmers, this represents a 39% increase in maize profit. This shows
that, although the impact in the study area as a whole is lesser that the program average, it represents a higher
value-add for farmers than the program average.

Profit Impact Kenya
Year 2017
