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Executive Summary

This report presents an independent impact assessment of
TechnoServe’s Agronomy program in Rwanda and provides compelling
evidence that the Agronomy program has had a substantial impact on
both best practice adoption and the productivity of coffee trees in
participating cooperatives.

The Rwanda Coffee Agronomy Program was designed to help
farmers increase the productivity of their coffee trees by building their
knowledge and skills in sustainable and yield-increasing agricultural
practices. The project provides participants with a structured 2-year
training program, which runs monthly in the first year of training and
twice per month in the second year. To date more than 20,000 farmers
have completed the training - in batches of about 7,500 farmers each
year (called Cohorts) - with another 8,500 currently in training. The
training curriculum is structured around known sustainable coffee-
farming practices that improve the productivity of coffee trees and
reduce their cyclicality. The eleven best practices that the program
monitors and focuses on can be grouped into four inter-related
categories:

1. Maintaining the plot, through mulching, weeding, and
ensuring there is sufficient shade for the coffee trees;

2. Caring for the coffee trees, by pruning them regularly and
rejuvenating every 6-7 years;

Farmer from Kinyaga Cooperative
"Long time ago, the agronomy

government official used to come
and just tell us to do this and that
but TechnoServe came all the way to
the field and showed us how to
actually do it. Now we know how to
use NPK, we know how and when to
pick our berries from the coffee tree
and now we get more yields from
the same tree."

Farmer from Cocamu Cooperative
“We wused a lot of traditional

techniques that we had learnt from
our parents and friends but it’s only
since TechnoServe came that we
received professional training.”

3. Providing the right inputs mix, in particular through compositing and better nutritional practices;

and lastly,

4. Using sustainable farming methods, by limiting soil erosion, making safe use of pesticides and

finally keeping detailed records to better manage farming activities.

The objective of the study is to (i) test the robustness of current impact estimates; (ii) provide new
insights on yield impact and best practice adoption; and (iii) independently verify data collection methods with

the objective of identifying inherent biases in TechnoServe’s current M&E approach. Four complementary

sets of tools are used throughout:

* Internal validity checks to identify potential biases within the identification strategy;

* Field spot-checks to test the accuracy of reported best practice adoption data;

* Specific strategies to overcome identified biases and answer the question of whether the program had

an impact on coffee tree yields and best-practice adoption in participating cooperatives; and

* Semi-structured interviews and focus groups with coffee farmers to test some of the initial findings in

the field.

Impact of the of program on coffee vields

We follow a three step process to determine whether there is sufficient evidence to support the claim
that the Agronomy program has had an impact on average yield levels: (i) we first study potential biases (see

below); (ii) second, we propose a strategy to overcome some of the identified sources of bias and provide an
estimate of the impact of the coffee program on a specific sub-sample of farmers; and (iii) lastly, seek to

establish a link between yield increases and best practice adoption.
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We find strong evidence of a positive impact of the training program on coffee yields. For a sub-group
of farmers (that are representative of more than 70% of the training population), we estimate that year 1 of
training was associated with an increase in yields of 57.5% for cohort 2010 and an increase of 75.5% for
cohort 2011. We do not find evidence of a significant impact of the program on yields in year 2 of training
program, although year 1 yield achievements were maintained (this assessment is based on Cohort 2010
alone). An innovative technique based on the similarity of best practice adoption patterns between pairs of
farmers also shows that yield increases are intricately related to best practice adoption. While the results are
clearly indicative of a causal impact, it is important to note that these impact estimates might be slightly over-
stating the actual impact of the program, as it is not possible to distinguish between the effect of the training
program and the additional effect of monitoring (an unexpected finding of this study - see below).

Impact of the program on best practice adoption

Given the structure of the data and in particular the lack of a baseline, we are not able to provide a formal
estimate of the impact of the program on best practice adoption. Instead, we build a compelling evidence-
based case as to why the program is almost certain to have had an impact on best practice adoption. To do this
we follow a three step process: (i) first, we check for selection bias; (ii) second, we check the validity of
reported best practice adoption rates - testing for Farmer Trainer over-reporting, in particular through field
spot checks on a randomly selected group of farmers in “high risk” cooperatives; and (iii) lastly, build the case
for the link between training and best practice adoption, by comparing attendance rates and trends to best
practice adoption patterns.

We find a strong association between attendance and best practice adoption in all Cohorts, which is
further evidence of the potential impact of the training program on best practice adoption. The higher a
farmer’s attendance rate, the more likely he/she will adopt a best practice. Supporting the hypothesis that
the training program leads to higher adoption, we find that as the training progresses the difference in adoption
rates between “trained” farmers and “untrained” farmers increases. Moreover, there appears to be a clear link
between attending a specific training session on a certain best practice, and adopting the corresponding best
practice. These quantitative findings are supported by anecdotal evidence from the field: for all best practices,
more than 50% of farmers interviewed as part of a random spot-check claimed have acquired these best
practices through TechnoServe’s training program.

Verification of data collection methods and biases

The design of TechnoServe’s M&E strategy is based on the premise that old and new cohorts should
resemble each other on average and that therefore subsequent program Cohorts of farmers (that have not yet
been trained) can be used as control regions for current Cohorts (that are already undergoing the training). We
identify five key risks and sources of potential bias in TechnoServe’s M&E system:

1. The risk of selection bias due to the way successive Cohorts and M&E samples were constructed.
We find selection bias at three levels: (i) there are small but significant differences between Cohorts
on both farmer and cooperative level indicators; (ii) the nature of cooperatives that make up Cohort
20009 is different from Cohorts 2010, 2011 and 2012, leading to Cohort 2009 being dropped from the
analysis; and (iii) the best practice sample is not representative of the training population, but rather a
sub-sample of farmers that attended 50% of sessions in year 1. We tackle selection bias by controlling
for farmer, cooperative, sector and district-level indicators, including both socio-economic and agro-
climatic controls, and by working with a sub-sample of farmers.

2.  Omitted observations in time. The fact that we do not have yield baseline data for the control groups
makes it impossible to conduct a typical difference-in-difference impact analysis and to check the
internal validity of the evaluation by comparing baseline data in the control and treatment groups. To
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circumvent this problem, we exploit the structure of TechnoServe’s yield data to estimate the effect of
time and adjust the results accordingly.

3. Over-reporting by Farmer Trainers, who conducted both the training and the data collection. We do
not find sufficient evidence to support the claim that there has been systematic over-reporting of best
practice adoption or yield levels by Farmer Trainers. A simple comparison of adoption rates reported
by Farmer Trainers and TechnoServe enumerators, suggests there are no significant differences
between them. Moreover, while spot-checks on a sample of 270 randomly selected farmers suggest
that Farmer Trainers are over-reporting results by 20 percentage points, a deeper analysis of the data
shows that the most likely explanation to this difference is not Farmer Trainer over-reporting but
instead enumerator error.

4. Indicator design, leading to an overestimation of actual adoption. TechnoServe collects data on 11
best practices. For certain indicators we show that the way results are reported can lead to an over-
estimation of actual adoption rates.

5. The effect of monitoring on the way famers experience the training program. One of the most
unexpected and surprising results of this study is the large effect of monitoring on the way farmers
experience the training program. TechnoServe’s extensive and unique monitoring and evaluation
system in Rwanda enables us experimentally conduct one test that even the best randomized control
trials would not allow: to test the impact of the monitoring and evaluation system itself on project
beneficiaries. We find that the regular monitoring of farmers in the yield sample — which consists of
bi-monthly (twice per month) interactions between the farmer and the project staff for three years — led
to a 12 to 15 percentage point increase on farmer attendance rates, a 7 percentage point increase in best
practice adoption and a significant increase in fertilizer usage. Similarly, monitoring on farmers in the
best practice sample - which only happens twice per year - led to a temporary 5 percentage point
increase in their attendance rates. These results lead to interesting questions on how to best leverage
the monitoring effect to increase program outputs. Creating mechanisms to provide the ‘illusion’ of
monitoring should be piloted and tested as they might increase farmers’ attendance and adoption rates.

Recommendations relating to M&E framework

We do not recommend any major changes to TechnoServe’s monitoring and evaluation system, but do
recommend adjustments. Proposed adjustments include altering the sampling frame for the best practice
sample to include all farmers, not just high attendance farmers; adjusting the timing of best practice data
collection, in particular by capturing baseline information on best practice adoption using comparable metrics;
and finally ensuring that the best practice metrics are more specific. The objective of these recommendations
are to increase the comparability of the data and the variation within the samples — this will enable
TechnoServe to conduct better measure impact and use its monitoring and evaluation system more effectively
to improve program design.
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Chapter 1. Introduction

This report presents an independent impact assessment of TechnoServe’s Agronomy program in
Rwanda, focusing in particular on the impact of the program on coffee yields in participating cooperatives and
on the adoption of best-practice farming techniques.

TechnoServe’s East Africa Coffee Initiative, operating in Rwanda, Kenya, Tanzania, and Ethiopia,
was started in 2008 with funding from the Bill and Melinda Gates foundation. The project was designed to
increase the incomes of smallholder coffee farmers and enable them to participate in the specialty coffee value
chain, through two interventions: a Wet-mill program and an Agronomy program. Phase I of the project,
called “Doubling Coffee Incomes for 1 million East African Smallholder Farmers Project”, came to an end in
December 2011. The second phase of the project, called the “Increasing Coffee Incomes for East African
Smallholder Farmers Project”, is currently ongoing and targets an expansion of project activities in Ethiopia
and a consolidation of results in Rwanda, Kenya and Tanzania. We focus here on the results of Phase I of the
Agronomy program in Rwanda and ongoing activities through to October 2012.

The objective of TechnoServe’s Agronomy Program is to help farmers increase the productivity of
their coffee trees by building their knowledge and skills in sustainable and yield-increasing agricultural
practices through a two-year training program. Training is delivered following a very structured and hands-
on approach. The structure of the program can be summarized as follows:

® Each year TechnoServe selects a handful of cooperatives to participate in the program, based on a set of
criteria (specified in subsequent sections). This group of cooperatives is called a “Cohort”.

¢ There are about 1000 registered participants in each cooperative location, with farmers self-selecting into
the program. Most participants are members of the cooperative but the program is also open to non-
members.

* Based on their location, farmers in each cooperative are divided into groups of about 30 people (the exact
size depends on demand, the number of farmer trainers, and has evolved due to financial considerations
since the project started). Each group selects a respected coffee farmer in the community to represent
them; in the terminology of the project, these representatives are called “Focal Farmers”.

* Hands-on training to each group of farmers is provided by a TechnoServe “Farmer Trainer”. The training
takes place in the coffee field of the “Focal Farmer” once per month in the first year of training and every
two months in the second year. The responsibility of the “Focal Farmer” is to ensure that participation in
his/her group of farmers is high and to make a part of his/her plot available for the training.

* In addition to training about 300-500 farmers each, TechnoServe’s “Farmer Trainers” maintain
demonstration plots in each cooperative to showcase and test the impact of best farming practices.

The training curriculum is structured around known sustainable coffee-farming practices that improve
the productivity of coffee trees and reduce their cyclicality. The eleven best-practices that the Agronomy
program monitors and focuses on can be grouped into four inter-related categories:

5. Maintaining the plot, through mulching, weeding, and ensuring there is sufficient shade for the
coffee trees;

6. Taking care of the coffee trees, by pruning them regularly and rejuvenating every 6-7 years;

7. Providing the right inputs mix, in particular through compositing and better nutritional practices;
and lastly,

8. Using sustainable farming methods, by limiting soil erosion, making safe use of pesticides and
finally keeping detailed records to better manage farming activities.
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By October 2012, four yearS | TechnoServe’sAgronomy Clients (by October 2012)
after the start of the program, over Uganda
11,000 farmers had completed the * Tt
program and 18,000 farmers were either c.> 2‘0’:(‘)
in year 1 or 2 of the program (see table ® orzania
1). This amounts to about 10% of V:::i:. s
Rwanda’s  active coffee  farming ooy @ Housacr
population.'  During  this  period DR Congo s g s @ oo O
TechnoServe had either worked with or . - e
helped create 28 coffee cooperatives in e ° M
all coffee producing areas of the country A _— g -
(see map). By design, none of the e O::M“ L I
Cohorts were geographically
concentrated; i.e. each Cohort included verae g gguoonso
cooperatives in all provinces of the Burundi

country, excluding Kigali.

Table 1: Total number of coffee farmers participating in the Rwanda Agronomy Program as of October 2012

Cohort Status Registered Farmers Farmers attending
regularly
2009 Cohort Training Completed 4,147 3,433
2010 Cohort Training Completed 9,123 7,756
2011 Cohort Year 2 of Training 9,652 8,274
2012 Cohort Year 1 of Training 8,500 TBD

This study provides compelling evidence that the Agronomy program has had substantial impact on
both best practice adoption and the productivity of coffee trees in participating cooperatives, thereby largely
achieving project objectives. Before delving into the details of the analysis, we briefly discuss the motivation
and objectives of this work and the methodology adopted.

! Estimate based on 2009 Coffee Census results, which found that there were 394,000 coffee farmers in Rwanda.
? An experiment has Internal Validity when the setup minimizes the risk of biases (e.g. selection bias, confounding

8
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Chapter 2. Motivations and Objectives of study

The main objective of the study was to provide an independent assessment of the impact
TechnoServe’s Agronomy program in Rwanda on the productivity of coffee trees and the adoption of
sustainable coffee-farming practices in participating cooperatives, building on TechnoServe’s rich project
database, backed-up with independent data collection. In particular, this study was designed to: (i) test and
check the robustness of current impact estimates; (ii) to provide new insights on yield impact and best practice
adoption; and (iii)) to independently verify data collection methods and identify inherent biases in
TechnoServe’s current M&E approach.

a. TechnoServe’s M&E system

Over the past few years, TechnoServe has put in place an elaborate system to monitor the performance
of its Agronomy training program, focusing on three key variables: (i) attendance rates, (ii) best-practice
adoption rates and (iii) coffee tree productivity.

(i) Attendance Data: Individual farmer attendance data is collected during every training session by the
“Farmer Trainer”, making it possible to identify exactly which training sessions a specific farmer attended and
which he/she did not.

(ii) Best-Practice Adoption Data: Information on best-practice adoption is collected twice per year from a
randomly selected sub-sample of farmers that attended at least 50% of classes (sample sizes range from 500 to
1000 farmers, depending on the Cohort).

(iii) Yield Data: Data on the productivity of coffee trees along with best practice adoption data is collected on
a monthly basis from a smaller randomly selected group of farmers (300-500 farmers per Cohort).

Combined, we will show that these datasets provide sufficient information to conduct an impact assessment of
TechnoServe’s Agronomy program in Rwanda (see table 2).

Table 2: Structure of TechnoServe Coffee data

Data Cohort Year Collected Sample (# of farmers)

2009 Cohort 2009-2010 4173
2010 Cohort 2010-2011 9124

Attendance data
2011 Cohort 2011-2012 9697
2012 Cohort 2012-2013 8500
2009 Cohort Round 1 2011 292
2010 Cohort Round 1 2011 968
2009 Cohort Round 2 2011 489

BP Adoption data
2010 Cohort Round 2 2011 1052
2011 Cohort Round 1 2012 731
2012 Cohort Round 1 2012 435

2009/10 Cohort 2010 381
2009/10 Cohort 2011 542

2011 Cohort 2011 351

Yield data 2009 Cohort 2012 294
2010 Cohort 2012 350
2011 Cohort 2012 348
2012 Cohort 2012 325




Independent Assessment of TechnoServe’s Coffee Agronomy Training Program | February 2013

Another way of visualizing this data is to look at when the baseline and follow-up data was collected for the
yield and the best practice samples (see table 3).

Table 3: Structure of Yield and BP data

Yield Data (monthly) Best Practice Data (twice per year)

Year C2009 C2010 C2011 C2009 C2010 C2011
2009 | No (Baseline) - - No (Baseline) - -
2010 Yes - - Yes Yes (Baseline) -
2011 Yes Yes Yes (Baseline) Yes Yes -
2012 Yes Yes Yes Yes Yes Yes

The design of TechnoServe’s M&E strategy is based on the premise that old and new cohorts should
resemble each other on average; and that therefore subsequent Cohorts (that have not yet been trained) can be
used as control regions for current Cohorts (that are already undergoing the training). The assumptions
underlying this thinking include the fact that: (i) every year Cohorts are selected based on the same set of
criteria; (ii) Cohorts are not geographically concentrated and are composed of 6 or more cooperatives —
therefore, on average, we would expect these Cohorts to be relatively similar, as geographic and other
differences would cancel out; and (iii) farmers self-select into the program, so it is likely that the type of
farmer that self-selects into the program in 2009 would have relatively similar characteristics, on average, to
farmers that self-select into the program in 2010, 2011, 2012, etc.

b. Current impact estimates

A simple comparison of average coffee-tree yields for farmers in year 1 or 2 of the training program
with baseline yield data for farmers that were just starting the training (see table 4), suggests that
TechnoServe’s agronomy program has had a significant impact on yields in participating cooperatives (see
table 5). Not only are yield levels in trained Cohorts higher than in non-trained Cohorts, but the more years of
training a Cohort has undergone, the greater the average productivity of coffee trees (see table 4). The
differences between yields in ‘Cohorts under training” and ‘new Cohorts’ are statistically significant.
Assuming that all Cohorts were quite similar on average before the start of the program (given their
geographic composition and the selection criteria), a first estimate of the potential impact of the Agronomy
program on coffee yields is 30-35% in year 1 of training for Cohorts 2010 and 2011 (there seems to have been
little impact on Cohort 2009 in year 1), and an additional 10% in year 2. TechnoServe refined these estimates
by eliminating outliers that were dragging averages up, and reported a 24% impact in 2010 and an average
impact of 52% in 2011.

Table 4: Average yields (kg/tree) in program Cohorts

Cohorts / years 2010 2011 2012
Cohort 2009 2.04 (Year 1) 3.04 (Year 2) 3.23 (Post-training)
Cohort 2010 1.99 (Baseline) 2.86 (Year 1) 3.13 (Year 2)
Cohort 2011 N/A 2.10 (Baseline) 2.85 (Year 1)
Cohort 2012 N/A N/A 2.21 (Baseline)

10
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Table S: Estimated cumulative impact of training on average yields (kg/tree)

Impact Cohort 2009 Cohort 2010 Cohort 2011
Year 1 3% 36%** 29%**
Year 2 45%** 429%%* N/A

**statistically significant at the 1% level

Increasing yields in participating cooperatives seems to have been accompanied by a rapid increase in
best practice adoption. According to best practice data collected from a random sample of participants who
attended at least 50% of sessions in year 1 of training, 92% of farmers adopted at least 50% of best practices in
2010, a number that increased to 96% in 2011.

Partly as a result of the large impact observed, as well as potential biases inherent in the approach,
TechnoServe decided to commission this study to re-assess the accuracy of its impact measures and the
internal validity® of the treatment and control groups (i.e. subsequent Cohorts).

c. Potential biases

There are number of potential biases affecting both the yield and best practice estimates. These can be
grouped into the following 4 categories:

1. Selection bias: There is a risk of selection bias at a number of levels:

a. There was no randomization at the Cohort or cooperative level, which means farmers were not
randomly assigned to either the treatment or control group. Even though selected cooperatives
and program participants are likely to be relatively similar on average (see explanation above),
the lack of randomization implies that this is not necessarily the case. Moreover, TechnoServe
does not currently have enough socio-economic indicators on individual farmers to prove how
similar or dissimilar the Cohorts are on average. Structural differences between Cohorts could
therefore explain some of the differences we observe between the treatment groups (Cohorts
that have received training) and the control groups (Cohorts that are just about to start the
training and for which baseline data is available).

b. Cooperatives that make up the 2009 Cohort are different in nature from cooperatives in the
2010, 2011 and 2012 Cohorts. The first set of cooperatives TechnoServe worked with in the
2009 Cohort were existing cooperatives with a history, while cooperatives in the 2010, 2011
and 2012 were relatively new. Moreover, in terms of the yield samples, the 2009 Cohort yield
sample was selected amongst farmers that had attended a certain number of sessions and
adopted a certain number of best practices, whereas farmers in the yield sample in Cohorts
2010, 2011 and 2012 were randomly selected at the beginning of the program. These
differences make the 2009 Cohort non-comparable to the 2010, 2011 and 2012 Cohorts.

c. The “best practice” samples in each Cohort were constructed by randomly selecting farmers
that had attended at least 50% of sessions in year 1. This means that there is no information on
the impact of the project on farmers with less than 50% attendance in year. We therefore only
have information on a sub-sample of the training population, which limits the applicability of
the results to the entire training population.

? An experiment has Internal Validity when the setup minimizes the risk of biases (e.g. selection bias, confounding
factors, enumerator bias, etc.) thereby making it possible to establish causality.

11
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2. Missing observations in time. Missing observations in time affect both the yield and best-practice
adoption analysis:

a. In terms of yields, the main constraint we face is that there is only one observation in time for
the control region, i.e. baseline data on yield levels in new cooperatives is only collected once,
at the beginning of the training period. The problem with having only one baseline
observation in time is that it is impossible to conduct a typical difference-in-difference
analysis. We discuss ways around this problem in the ensuing sections.

b. In terms of best practice adoption, the constraining factor is that no baseline data was
collected for Cohorts 2009 through to 2012. This means that while it is possible to gain useful
insights from the link between best practice adoption and other variables such as farmer
attendance, it is not possible to infer impact. Attempts to identify a valid instrument or to
estimate impact through matching were not successful.

3. Over-reporting of results and enumerator bias. There are two important aspects to this:

a. One of the main criticisms TechnoServe has received with respect to its M&E system is that
“Farmer Trainers” themselves have been responsible (up until Cohort 2012) for collecting the
data rather than independent enumerators. Given that they also provide the training, Farmer
Trainers could in theory have an incentive to over-state results to show that they are delivering
on the job. This potential over-reporting by Farmer Trainers could explain why the program
has recorded such impressive best practice adoption rates over the past four years. (The
counter argument to this, and we will show that there is a lot of validity to this perspective as
well, is that monitoring best practice adoption in the field is a technical task and cannot simply
be conducted by enumerators with no agronomy training. Training enumerators to do this is
expensive and not straightforward.) Moreover, farmers will have developed a trust
relationship with the Farmer Trainers that they do not have with the enumerators leading to
potential respondent related biases.

b. Another source of bias is the nature of the best practice data that TechnoServe collects. We
can illustrate this with a simple example. One of the indicators data collectors have to report
on is whether the coffee leaves in a given plot look healthy or on the contrary yellow. Green
leaves indicate good health and tree nutrition, while yellow indicates disease. The data
collectors (either the Farmer Trainers or enumerators) have to make their own assessment as
to whether the leaves in a given coffee farm/plot look green or yellow enough on average to
justify a tick or a cross. This leads to enumerator bias.

4. Indicator design. TechnoServe collects data on 11 best practices, summarized in table 6 below. For
certain indicators, the way results are reported can lead to an over-estimation of actual adoption rates.
This is particularly an issue for three indicators: rejuvenation (BP6), safe use of pesticides (BPS), and
erosion control (BP 10). Currently, farmers who do not need to rejuvenate their coffee trees because
they are too young are counted as adopters of the rejuvenation best practice; farmers who do not use
pesticides are counted as adopters of safe pesticide use; and farmers who do not need to worry too
much about erosion because their land is flat are counted as adopters of erosion control measures.
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Table 6: Best Practice Indicators

Indicator Description
BP1 Record Keeping
BP2 Mulching
BP 3 Weeding
BP 4 Nutrition
BP 5 Composting
BP 6 Rejuvenation
BP 7 Pruning
BP 8 Safe Use of Pesticide
BP9 IPM

BP 10 Erosion Control
BP 11 Shade Management
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Chapter 3. Methodology & Overview of Findings

To assess the impact of the Agronomy program on coffee tree productivity and best practice adoption we
focused on four complementary tools:

* Internal validity checks to identify potential biases to the identification strategy using additional data
(in particular soil and climatic data, rainfall, additional socio-economic indicators, etc);

* Field spot-checks on a sample of 300 farmers to check the accuracy of reported best practice adoption
data, combined with additional data collection ;

* Specific strategies to overcome identified biases and answer the question of whether the program had
an impact on coffee tree yields and best-practice adoption in participating cooperatives; and

* Semi-structured interviews and focus groups with coffee farmers to test some of the initial findings in
the field.

Detailed methodologies on how we went about estimating the impact of the program are developed in detail in
the next two chapters: the first on the impact of the program on yield levels, the second on the impact of the
program on best practice adoption. A short summary of the approach we used for each is provided below:

a. Strategy for estimating the impact of the program on coffee tree productivity

We follow a three step process to determine whether there is sufficient evidence to support the claim that the
Agronomy program had an impact on average yield levels:

*  We first study potential biases, in particular: (i) evidence of selection bias by comparing Cohorts
under training (the treatment group) to new Cohorts (the control groups) using a new dataset,
containing information not only on yields, but also cooperative level data (including altitude, number
of trees, soil and climatic conditions, etc), sector level data from the coffee census, and district level
socio-economic data; (ii) issues relating to omitted variables in time; and (iii) potential over-reporting
by farmer trainers.

* Second we propose a strategy to overcome some of the identified sources of potential bias, by: (i)
adjusting for distributional differences between Cohorts and reducing the risk of over-reporting by
focusing on a sub-sample of farmers; (ii) estimating the time effect in order to overcome the fact that
we only have one observation in time for the control groups; and (iii) controlling for observed
differences at the individual, cooperative, sector and district levels. This strategy enables us to provide
an estimate of the impact of the coffee program on a specific sub-sample of farmers, which is
representative of more than 70% of program participants.

* Finally, we seek to establish a link between yield increases and best practice adoption. While this

link does not prove causality, it is a strong indication that increased best practice adoption is
potentially what led to yield improvements.

b. Strategy for determining whether the program had an impact on best practice adoption

Given the structure of the data and in particular the lack of a baseline, we are not able to provide a formal
estimate of the impact of the program on best practice adoption. Instead, we build a compelling evidence-
based case as to why the program is almost certain to have had an impact on best practice adoption. To do this
we follow a three step process:
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*  We first we check for selection bias, by comparing the composition of the best practice sample to the
population of program participants. Given that the best practice sample was selected amongst
beneficiaries that attended at least 50% of sessions in year 1, major differences in the composition of
the two groups would indicate that the best practice sample is not representative of the training
population, but just a sub-sample thereof.

* Second we check the validity of reported best practice adoption rates, testing for Farmer Trainer
over-reporting. We do this in two ways: (i) first by comparing Farmer Trainer reporting to reporting
by TechnoServe enumerators; (ii) second by studying the results of our independent field spot checks.
Spot checks were conducted on a randomly selected sample of 270 farmers in 9 identified “high-risk”
cooperatives, where we observed some inconsistencies in Farmer Trainer reporting.

*  After checking for biases, we build the case for the link between training and best practice adoption,
by comparing attendance rates and trends to best practice adoption patterns. A strong link between
attendance and best practice adoption patterns is not proof of causality going from training to
adoption, but is a strong signal that this might indeed be the case. We look at this link over time and
study it at the aggregate and disaggregated level.

¢. Overview of results

Key findings on yields, best practices and issues related to M&E system are summarized below:

Impact of the of program on coffee yields — see Chapter 4

We find strong evidence of a positive impact of the training program on coffee yields. For a sub-group
of farmers (that are representative of more than 70% of the training population), we estimate that year 1 of
training was associated with an increase in yields of 57.5% for cohort 2010 and an increase of 75.5% for
cohort 2011. We do not find evidence of a significant impact of the program on yields in year 2 of training
program, although year 1 yield achievements were maintained (this assessment is based on Cohort 2010
alone). An innovative technique based on the similarity of best practice adoption patterns between pairs of
farmers also shows that yield increases are intricately related to best practice adoption. While the results are
clearly indicative of a causal impact, it is important to note that these impact estimates might be slightly over-
stating the actual impact of the program, as it is not possible to distinguish between the effect of the training
program and the additional effect of monitoring (an unexpected finding of this study - see below).

Impact of the program on best practice adoption — see Chapter 5

We find a strong association between attendance and best practice adoption in all Cohorts, which is
further evidence of the potential impact of the training program on best practice adoption. The higher a
farmer’s attendance rate, the more likely he/she will adopt a best practice. Supporting the hypothesis that
the training program leads to higher adoption, we find that as the training progresses the difference in adoption
rates between “trained” farmers and “untrained” farmers increases. Moreover, there appears to be a clear link
between attending a specific training session on a certain best practice, and adopting the corresponding best
practice. These quantitative findings are supported by anecdotal evidence from the field: for all best practices,
more than 50% of farmers interviewed as part of a random spot-check claimed have acquired these best
practices through TechnoServe’s training program.
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Verification of data collection methods and biases — see Chapter 4,5 &6

The design of TechnoServe’s M&E strategy is based on the premise that old and new cohorts should
resemble each other on average and that therefore subsequent program Cohorts of farmers (that have not yet
been trained) can be used as control regions for current Cohorts (that are already undergoing the training). We
identify five key risks and sources of potential bias in TechnoServe’s M&E system:

1. The risk of selection bias due to the way successive Cohorts and M&E samples were constructed.
We find selection bias at three levels: (i) there are small but significant differences between Cohorts
on both farmer and cooperative level indicators; (ii) the nature of cooperatives that make up Cohort
20009 is different from Cohorts 2010, 2011 and 2012, leading to Cohort 2009 being dropped from the
analysis; and (iii) the best practice sample is not representative of the training population, but rather a
sub-sample of farmers that attended 50% of sessions in year 1. We tackle selection bias by controlling
for farmer, cooperative, sector and district-level indicators, including both socio-economic and agro-
climatic controls, and by working with a sub-sample of farmers.

2. Omitted observations in time. The fact that we do not have yield baseline data for the control groups
makes it impossible to conduct a typical difference-in-difference impact analysis and to check the
internal validity of the evaluation by comparing baseline data in the control and treatment groups. To
circumvent this problem, we exploit the structure of TechnoServe’s yield data to estimate the effect of
time and adjust the results accordingly.

3. Over-reporting by Farmer Trainers, who conducted both the training and the data collection. We
do not find sufficient evidence to support the claim that there has been systematic over-reporting of
best practice adoption or yield levels by Farmer Trainers. A simple comparison of adoption rates
reported by Farmer Trainers and TechnoServe enumerators, suggests there are no significant
differences between them. Moreover, while spot-checks on a sample of 270 randomly selected farmers
suggest that Farmer Trainers are over-reporting results by 20 percentage points, a deeper analysis of
the data shows that the most likely explanation to this difference is not Farmer Trainer over-reporting
but instead enumerator error.

4. [Indicator design, leading to an overestimation of actual adoption. TechnoServe collects data on 11
best practices. For certain indicators we show that the way results are reported can lead to an over-
estimation of actual adoption rates.

5. The effect of monitoring on the way famers experience the training program (see Chapter 6). One
of the most unexpected and surprising results of this study is the large effect of monitoring on the way
farmers experience the training program. TechnoServe’s extensive and unique monitoring and
evaluation system in Rwanda enables us experimentally conduct one test that even the best
randomized control trials would not allow: to test the impact of the monitoring and evaluation system
itself on project beneficiaries. We find that the regular monitoring of farmers in the yield sample —
which consists of bi-monthly (twice per month) interactions between the farmer and the project staff
for three years — led to a 12 to 15 percentage point increase on farmer attendance rates, a 7 percentage
point increase in best practice adoption and a significant increase in fertilizer usage. Similarly,
monitoring on farmers in the best practice sample - which only happens twice per year - led to a
temporary 5 percentage point increase in their attendance rates. These results lead to interesting
questions on how to best leverage the monitoring effect to increase program outputs. Creating
mechanisms to provide the ‘illusion’ of monitoring should be piloted and tested as they might increase
farmers’ attendance and adoption rates.
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Chapter 4. Yield Impact Results

What is the impact of TechnoServe’s Coffee Agronomy Training program in Rwanda on coffee yields in
participating cooperatives?

CHAPTER SUMMARY:

In this section, we provide an estimate of the impact of the training program on coffee yields. The
identification strategy is based on the premise that old and new cohorts should resemble each other on
average and that therefore subsequent program Cohorts of farmers (that have not yet been trained) can be
used as control regions for current Cohorts (that are already undergoing the training). However, there are a
number of constraints/biases t