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Acronyms

AGS Applied GeoSolutions

AWD Alternate Wetting and Drying
ERT Emissions reduction technology
GHG Greenhouse gas

MT Metric tonne

PfR Pay-for-results

RCT Randomised controlled trial
VND Vietnam dong
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The Vietnam Emissions Reduction Challenge Project is part of the $152 million AgResults
multilateral learning initiative, funded by the governments of Australia, Canada, the United
Kingdom, the United States, and the Bill & Melinda Gates Foundation. The AgResults
initiative promotes the development and dissemination of high-impact agricultural
innovations for food security, health, and nutrition in multiple countries through the design
and implementation of prize competitions that are a class of ‘pay-for-results’ (PfR) projects. It
provides incentives to private sector actors called ‘competitors’ to develop and facilitate the
uptake of innovative technologies, and overcome market failures impeding the establishment
of sustainable commercial markets for the technologies or goods they produce. It thereby
aims to achieve substantial and sustained development impacts, including improved food
security and food safety, increased farmer incomes, and better health and nutrition.

The implementation of AgResults projects is overseen by the Secretariat. The Secretariat
subcontracts a Project Manager to oversee implementation in-country. The Secretariat also
subcontracts an independent Verifier to assess competitors’ merit of the prize payments.
The evaluation of AgResults is performed by independent evaluators — in the case of the
Vietnam project, Abt Associates serves in the evaluator role.

The AgResults Vietham project aims to increase the adoption of low-emissions rice
production technologies through a two-phased prize competition. The first phase focused on
developing rice production technology packages that reduce emissions without reducing rice
yields, while the current second phase focuses on promoting farmers’ uptake of those
technology packages. AgResults Vietnam incentivises private sector actors to promote use
of emissions reduction technologies (ERTs) among smallholder farmers in Thai Binh
Province.

The second phase spans four rice-growing seasons (see centre and right side of Exhibit 2-1.:
Spring 2019, Summer 2019, Spring 2020, and Summer 2020, with awards at the end of
each rice-growing season and a final award at the end of the four growing seasons).

Exhibit 2-1. Implementation timeline for the AgResults Vietnam Emissions
Reduction Challenge Project

Phase 1, Phase 1, Summer Phase 2, Phase 2, Phase 2, Phase 2,
Crop 1 Crop 2 2018 - Gap Crop 1 Crop 2 Crop 3 Crop 4
Summer Spring 2018 Spring 2019 | Summer Spring 2020 | Summer
2017 (planting (planting 2019 (planting 2020
(planting beginning beginning (planting beginning (planting
beginning January January beginning January beginning
July 2017) 2018) 2019) July 2019) 2020) July 2020)

Interim prizes are awarded after every crop cycle, and a grand prize will be awarded at the
end of the competition. For the grand prize, the three competitors with the highest number of
smallholder famers reached (40% weight), repeated use of technologies (20% weight), total
GHG emissions reduction (20% weight), and percentage increase in average yield (20%
weight) receive monetary awards ($750,000 for first place, $400,000 for second, $200,000
for third). For interim prizes, competitors share $500,000 proportional to their score.

The randomised controlled trial (RCT) is embedded in the prize structure as a randomised
incentive design. Competitors can receive credits toward prizes for their work in 236 (out of
286) randomly selected communes in Thai Binh, but not for any work in the other 50
randomly selected communes (‘control communes’). The goal is to discourage work in the
control communes for the duration of the evaluation, so that we can use control communes
as a counterfactual to compare what happened in the prize-eligible communes to what would
have happened without the AgResults Vietnam project.
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This RCT Adherence Report describes the implementation to date of Phase 2 of the
AgResults Vietnam project and the competitors’ adherence to the project’'s randomised
design. It particularly describes implementation of the project at the commune and farmer
level in the treatment and control communes. It then builds on Abt Associates’ 2020
Evaluation Design Report by describing the implications to the evaluation design of the
competitors’ adherence to the project’s randomised design.

Key findings and implications for the evaluation

The Evaluation Design Report describes a mixed methods approach to addressing seven
evaluation questions. The nature of program implementation to date has implications for the
approaches to addressing two of those questions:

Evaluation Question (EQ) 2 asks, “What is the project’s impact on farmers’ uptake of
Emissions Reduction Technologies (ERTs) and on greenhouse gas (GHG)
emissions?”

The Evaluation Design Report describes how the evaluation randomised 205 communes to
an AgResults treatment, and 50 communes to a control.> At the onset of Phase 2,
competitors expressed strong interest in working with three communes in the control group.
To minimize the evaluation’s interference with competitors’ plans, competitors’ efforts in
those three control group communes and in any treatment group commune count towards
the prize. In the first three of four crop cycles of AgResults, we found that the competitors
adhered fairly well to the randomised incentive design by working only in communes where
their actions were eligible to be counted towards the AgResults prize rules. Competitors
worked in 4% (2 out of 50) of control communes, while they worked in 33% (67 out of 205) of
treatment communes.

The implication of the competitors’ robust adherence to the randomised design is that the
evaluation will continue with the originally planned randomised design to address EQ 2.

EQ 3 asks, “What is the impact of ERT uptake on farmers’ incomes?”

The findings from the implementation study confirm that we will be able to answer this
guestion using the current design. We will compare income changes between farmers who
used AgResults ERTSs in treatment communes to those of similar farmers in control
communes.

We had presented another possible phrasing for EQ 3, asking: “What is the impact of the
project on income?”—and had considered answering by comparing the average income in
all treatment communes (across both ERT users and non-users) to the average income in
control communes. However, as anticipated, the number of farmers using ERTs per
commune was not high enough to expect to be able to detect effects using this randomised
design, so we will use the proposed quasi-experimental design. Since any study that is not
randomised may have sources of bias, we have plans to address both commune selection
bias and farmer selection bias by using specific sample selection criteria.

Evaluation next steps

The next steps consist of data collection to address EQs 2 and 3. Data collection to answer
EQ 2 on uptake and emissions involves farmer and cooperative leader diaries. Farmers and

1 An additional 31 communes were not eligible for random assignment because they participated in
Phase 1, are too urban for major farm production, or do not have land for rice production.
Although these 31 communes are not in the evaluation’s ‘treatment group’, competitors’ work in
these communes counts towards their prize eligibility.
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cooperative leaders are already recruited and currently participating in the diary study, which
is ongoing through November 2020. Data collection for the EQ 3 income study was originally
scheduled for June 2020 and November 2020 (at the end of each 2020 rice crop). The June
2020 field survey is likely to be delayed until August or September, due to the COVID-19
pandemic. We do not anticipate problems with recall bias from this delay because farmers
will not have had an opportunity to “replace” the memory of recent harvest and sales with
information from the next crop.
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This report describes the competitors’ adherence to the randomised incentive design.
Section 1 provides an overview of the evaluation design and questions relevant to changes
in emissions and income. Section 2 summarises competitors’ implementation activities in the
first three of four rice crops that span Phase 2. Section 3 describes how the competitors
recruit farmers, and how our knowledge of these practices informs selection of farmers to the
comparison group for a quasi-experimental evaluation of the impact of uptake of AgResults
technologies on farmers’ average net revenue from rice. Section 4 concludes and highlights
the next steps in the evaluation.

In July 2018 (prior to Phase 2) the evaluation team worked with the Secretariat and Project
Manager to randomise all non-urban communes in Thai Binh that had not already
participated in Phase 1 to the following two study arms:

e PfR treatment communes (205)
e Control communes (50)

This design creates contrasting ‘treatment’ and ‘control’ conditions in different parts of the
province, allowing us to evaluate the impact of the PfR activity compared to outcomes
absent AgResults. An important feature of this design is that we randomised communes
rather than farmers. Since farmers in the same commune (or more specifically, in the same
cooperative) share water management schedules, if a competitor promotes Alternate
Wetting and Drying (AWD) technologies it will impact all members, whether or not they have
signed up to be part of the AgResults program. If we needed to compare farmers in
AgResults to those not in AgResults but still using AWD technologies, we would
underestimate the impact of AgResults. As a result of randomising at the commune level, we
can be certain that any impacts from AWD technologies in the treatment communes do not
‘spill over’ to farmers in the control communes. In short, randomising at the commune level
minimises spill-over issues for the impact analysis.

Adherence to this design has implications for EQs 2 and 3. Abt’'s 2020 Evaluation Design
Report proposed answering EQs 2 and 3 as follows.

To assess the project’s impact on technology uptake and GHG emissions (EQ 2), the
evaluation team plans to make use of the randomised incentive design. Specifically, Abt will
use multivariate regression to test for differences in the proportion of farmers who used any
of the four Phase 2 ERTs in the treatment communes versus the proportion in the control
communes. The difference in technology uptake between the treatment and control
communes will be a valid impact estimate if competitors do not promote ERTs in the control
communes. It is critical, then, to monitor the extent to which implementation occurs in the
control communes. Section 2 of this document describes our findings from monitoring
adherence to the RCT design.

To assess the impact of ERT uptake on income (EQ 3), the evaluation team plans to
compare net income from rice for AgResults farmers in the treatment communes to net
income from rice of a matched comparison group of farmers in the control communes.
Farmers recruited by competitors will naturally differ from non-recruited farmers on a range
of factors that the evaluators cannot observe and that may independently influence
outcomes. The impact evaluation must account for these unobservable factors that affect
which farmers competitors select to receive the project ‘treatment.” Doing so helps ensure
the influence of those factors on outcomes is not mistakenly interpreted as the impact of the
project, thus creating ‘selection bias’ in the findings. To account for these unobservable
factors to the greatest extent possible, we will study comparison communes and farmers that
are similar to the ones chosen by the competitors using the competitors’ selection criteria as
described in Section 3.
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2. Adherence to randomised assignment design and takeaways

This section presents the competitors’ adherence to the randomised assignment design and
describes scale of implementation over the first three (of four) crops in Phase 2.

Selection and participation

Selected communes are communes where at least one
rice paddy is cultivated using, or intending to use,
AgResults ERTs. Typically, the corresponding
cooperative leader was recruited by the competitor,
agreed to use the AgResults ERT, and worked with a
farmer to ensure correct ERT use.

Before Phase 2 began Abt Associates
randomly assigned 50 out of 255 eligible
communes to be set aside as a control
group. See Exhibit 2-1 for the number of
communes and number of farmers per
commune assigned to treatment and
control. After reviewing the random
assignment but before the start of Phase
2, competitors expressed strong interest
in working with three communes in the
control group, but otherwise agreed to
adhere to the commune assignment. To
minimize the evaluation’s interference with competitors’ plans, their efforts in those three
communes will count towards the prize. Despite this implementation feature, we include
those three communes in the control group, noting the ‘cross-over’ in our findings.

Participating farmers are farmers whom the competitor
or Verifier report as using AgResults ERTs on at least
one of their rice paddies.

Exhibit 2-1. Random assignment groups

Treatment Control
Group Group Total
Number of communes assigned to study group 205 50 255
Number of farmers in communes assigned to study group 362,206 84,969 447,175

Competitors had high adherence to random assignment, as seen in Exhibit 2-2. Only 2
communes out of 50 assigned to control (4.0%) were selected by competitors for
participation in AgResults (and these were two of the three control communes in which their
actions are eligible to count towards the prize). Out of the 205 assigned to treatment,
competitors selected 67 (32.7%) across the first three crop rounds (out of four).

The implication of the competitors’ adherence to the RCT is that we can study the impact of
AgResults on the average farmer’s uptake of the AgResults technologies, and on the
average GHG emissions associated with rice cultivation. In other words, we can continue
with the planned design for answering EQ 2.

Exhibit 2-2.  Adherence to random assignment at the commune level

Number of communes with AgResults activity

Communes assigned to treatment

Communes assigned to control
group group

Selected Not selected Selected Not selected

Crops 1, 2, 3 combined 67 138 2 48
32.7% 67.3% 4.0% 96.0%
Crop 1 42 163 1 49
20.5% 79.5% 2.0% 98.0%
Crop 2 44 161 2 48
21.5% 78.5% 4.0 % 96.0%
Crop 3 49 156 2 48
23.9% 76.1% 4.0 % 96.0%

As seen in Exhibit 2-3, the number of participating farmers has increased over each crop,
but the number of selected communes is still low overall. By Crop 3, 2.4% of farmers in
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communes assigned to treatment signed up to participate (this is 8% of those in competitor
selected communes) compared to 0.6% of those assigned to control.

Exhibit 2-3.  Adherence to random assignment at the farmer level
Number of farmers signed up to participate in AgResults P

Farmers in communes Farmers in communes assigned
assigned to treatment group to control group
(N=362,206) (N=84,969)

Crop 1 4,182 95

1.2% 0.1%
Crop 2 5,831 371

1.6% 0.4 %
Crop 3 8,707 544

2.4% 0.6 %

aDue to a lack of individual farmer IDs, we are not tracking which farmers are new over time and so
are not providing an estimate of the number of farmers across all three crops.

b There may be small discrepancies between the number of farmers who agreed to participate at the
beginning of a crop and the number of farmers in AgResults at the end of the crop, as some may
drop out. All farmers must sign up ahead of planting, and attrition is extremely low. There are also
discrepancies between these data and the total count of Thai Binh farmers recruited in Crop 3
because this evaluation focuses only on communes randomized to the treatment and control
groups, and does not include communes involved in Phase 1 of AgResults as well as communes
that are more urban.

The implication of the low percentage of farmers in treatment communes who use the
AgResults ERTs is that we can proceed with the planned design to answer EQ 3, which asks
for the impact of ERT uptake on farmers’ incomes. An early version of the Evaluation Design
Report had considered an alternative design to answer a differently phrased EQ 3, where we
would use the same randomised design as will be used to address EQ 2 to ask for the
project’s impact on farmers’ average income. The Evaluation Design Report, however,
anticipated that uptake of ERTs among farmers in treatment communes might not be high
enough to expect to see a change in the average income gain among all farmers in the
treatment communes. As anticipated, we conclude that the rate of uptake was not high
enough to use the RCT design to answer the question about the project’s impact on average
income.

Exhibit 2-4 depicts where competitors have operated in Thai Binh Province as well as
assignment of communes to treatment and control conditions. The exhibit shows that the
treatment and control communes are interspersed throughout Thai Binh Province, making it
likely that any findings really are due to the AgResults project and not due to particular
characteristics of one part of the province. It also provides a visual to show the increase over
the crops of communes and farmers involved in the project, even if the rate of uptake is low
overall.?

2 The date of this report precedes the start of Crop 4, so Crop 4 is not included in Exhibit 2-4.
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Exhibit 2-4. Maps of farmer participation, color-coded for random assignment group
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The previous section of this report establishes that to answer EQ 3 the evaluation will
proceed as planned to estimate the impact of ERT uptake on farmer income in Crops 3 and
4 by comparing AgResults farmers to matched comparison farmers from control
communes. It is straightforward for the evaluation to contact farmers involved in AgResults,
as their contact information is available from the Verifier. It is less straightforward to find well-
matched comparison farmers from the control communes. In control communes, we will
mimic competitors’ methods to ‘scout’, or recruit, farmers to find ones as similar as possible
to those that chose to take up AgResults ERTSs in treatment communes. The rest of this
section describes what we have learned from competitors, the Secretariat, and the Project
Manager about how the competitors recruit farmers. This section also describes how we will
use that information to guide our selection of comparison group farmers for estimating ERT
uptake’s impact on income.

The competitors select farmers to work with by first recruiting communes (or cooperatives),
then farmers. Competitors reach out to commune or cooperative leaders and work with
those most amenable or who have previously built relationships with the competitors.
Typically, the competitors ask cooperative leaders to identify a favourable village or
neighbourhood with contiguous rice plots. Each participating AgResults plot must be at least
1500 square meters, which could be from one farmer or a group of farmers with contiguous
land.® Depending on the competitor, the favourable area meets additional specifications
such as having a high elevation or otherwise very good water drainage control, is near a
main access road, and/or includes farmers already known to the competitor. Based on our
limited number of interviews thus far, we learned that farmers in the selected area are
enticed to participate, usually through the promise of economic gain. The enticement,
however delivered, was sufficiently persuasive that in our interviews of eight cooperative
leaders, none faced enough opposition that required them to make a “second choice” village
or neighbourhood selection.

Because selection occurs at two levels, the evaluation will have to address two types of
potential bias: commune selection bias and farmer selection bias.

Commune selection bias. To investigate the threat of commune selection bias, Exhibit 3-1
depicts baseline characteristics for any treatment commune in which competitors operated
across Crops 1, 2, and 3 as compared to non-selected communes that are also in the
treatment group. The exhibit displays characteristics related to key outcome variables and
characteristics for which the two groups had statistically significant differences; Annex A
contains a more detailed version of Exhibit 3-1 for all 23 baseline characteristics measured.
The selected treatment communes were significantly different from non-selected communes
on 3 out of the 23 variables tested. The selected treatment communes have, on average,
larger areas under rice production (in spring and summer) and slightly higher yields. We
found that, taken together, these characteristics distinguish the selected treatment
communes from the non-selected communes and their differences are statistically significant
(the global F test yields a p-value of 0.032).

Exhibit 3-2 compares average baseline characteristics for the selected treatment communes
to control communes. Again, there are statistically significant differences in rice production
variables, specifically the area for rice cultivation, total harvest, and value of production.
Interestingly, taken together, these characteristics do not distinguish the selected treatment
communes from the control communes (the global F test yields a p-value of 0.638). Even
though the overall differences are not statistically significant taken together, we will still

3 To have enough contiguous land for AgResults requirements, competitors often worked with
multiple farmers’ contiguous land.
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ensure that we select control communes that are similar to treatment communes on the
characteristics that differed.

We conclude that to protect against commune selection bias, we should not sample farmers
from a completely random set of selected treatment communes and from all control
communes as originally planned. Originally, we planned to sample from 50 communes in
each group. Instead, we will exclude a few control communes with the lowest areas under
rice production at baseline, and we will exclude a few selected treatment communes with the
highest areas under rice production to make them more similar. We found a good-quality
match with 50 cooperatives in the treatment group and 44 cooperatives in the control group.*
A good-quality match allows the evaluation to attribute estimated impacts to AgResults, i.e.
to claim that AgResults caused the estimated impacted. This strong, more scientific design
has the “cost” of having a sample that is representative of roughly 85% of the treatment area
instead of 100%. To mitigate some concern that the treatment sample may not be fully
representative of the competitors’ engagement with AgResults farmers, we will stratify the
treatment and comparison sample by competitor such that the number of communes served
by each competitor in the sample will be in the same proportions as the number of
communes served by each competitor in the full population of communes served by the
AgResults project (discussed in more detail in the next section). We refer the interested
reader to the Evaluation Design Report for details on the power analysis.

Exhibit 3-1. Commune characteristics for competitor-selected communes in Crop 1,
2, or 3 compared to non-selected treatment communes

Competitor - Non-selected

selected treatment
Commune characteristics treatment mean mean Difference P-value

Percentage of farmers in commune who % 0 0

belong to a cooperative 79% 87% -8% 162
Average farmer rice cultivation area (ha) 0.17 0.16 0.01 .218
Percentage of farmers in commune with

>1500 m?2 for rice cultivation S Al < —
Average rice yield in spring 2018 -

(MT/hectare) 7.0 6.9 0.2 .016
Total commune area under rice in .

spring 2016 crop (ha) oS 275 389 006
Total commune area under rice in -

summer 2017 crop (ha) 3815 2t 38 006
Total harvest per commune (MT) 2207 2023 183 .34
Average value of production per farmer

per commune (1,000 VND/MT) 8500 8500 0.0 955
Number of observations 67 138

Data source: Baseline cooperative-level administrative data.

Notes: There are 205 communes assigned to treatment. Of the 205, 67 were selected by the four currently
participating Phase 2 competitors as communes they plan to work in (205 — 67 = 138, the number of
observations in the ‘non-selected treatment’ group).

The annex lists the full set of commune characteristics we examined. This exhibit displays characteristics related
to key outcome variables, and characteristics for which the two groups had statistically significant differences. A
global F test shows that the two groups are distinguishable with respect to all baseline characteristics (p=0.032).
*p<0.1 **p<0.05 ***p<0.01

4 Afew of the cooperatives are in the same commune but use different water management
schedules, so we will treat them as separate statistical ‘clusters’. We define a good-quality match
as having no differences in rice production variables that test as statistically significant at the p <
.05 level, and where a global F test of the baseline characteristics do not, collectively, differentiate
the two groups.
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Exhibit 3-2. Commune characteristics for competitor-selected communes in Crop 1,
2, or 3 compared to control communes

Competitor

selected Control
Commune characteristics® treatment mean mean Difference P-value

Percentage of farmers in commune who o 5 .

belong to a cooperative et JasD S0 S
Average farmer rice cultivation area (ha) 0.17 0.16 0.01 .292
Percentage of farmers in commune with 5 % 5

>1500 m?2 for rice cultivation Sl D S 255
Average rice yield in spring 2018

(MT/hectare) 7.0 6.9 0.1 331
Total commune area under rice in spring -

2016 crop (ha) 314 271 42 .012
Total commune area under rice in -

summer 2017 crop (ha) 315 2r4 42 014
Total harvest per commune (MT) 2206 1904 302** .026
Average value of production per farmer "

per commune (1,000 VND/MT) 8500 7800 700 087
Number of observations 67 50

Data source: Baseline cooperative-level administrative data.

Note: The annex lists the full set of commune characteristics we examined. This exhibit displays characteristics
related to key outcome variables, and characteristics for which the two groups had statistically significant
differences. A global F test shows that the two groups are not distinguishable with respect to all baseline
characteristics (p=0.638).

*p<0.1 **p<0.05 ***p<0.01

Farmer selection bias Interviews with eight cooperative leaders patrticipating in Crop 3 (two
cooperative leaders for each of the four competitors), and conversations with the Secretariat
and Pilot Manager reveal that if there is farmer selection bias, it is derived from pre-project
farmer location preference/segregation across rice areas in a commune. The competitors tell
cooperative leaders the type of rice area they seek, and the cooperative leader selects an
area or neighbourhood that meets the competitors’ demands. The farmers in the selected
area are not necessarily all commercially-oriented farmers, for example with large plots.
Exhibit 3-3. Distribution of farmers’ plot area designated for rice (square meters)shows the
distribution of AgResults farmers’ plot sizes and compares it with the distribution of all farmer
rice plot sizes in Thai Binh. The AgResults farmers actually have slightly smaller rice plots
than Thai Binh rice farmers in general.

Exhibit 3-3. Distribution of farmers’ plot area designated for rice (square meters)

Thai Binh rice farmers, Recruited AgResults Crop 3
Spring 2018 farmers, Spring 2020

1%t percentile 25 120

5" percentile 360 250

10" percentile 500 321

25" percentile 864 500

50" percentile (median) 1416 900

5  We display characteristics that showed statistically significant differences and others directly
related to our outcomes of interest (yield) or directly tied to competitor selection characteristics
(percentage of cooperatives, cultivation area).
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75" percentile 2112 1370
90™ percentile 2804 1951
95™ percentile 3281 2500
99" percentile 4489 3960
Sample size 481,761 10,3692

Source: AgResults evaluation baseline data, and Verifier scouting data at the start of Crop 3.
aThis number is larger than the number of farmers presented in Exhibit 2-3 because it includes all AgResults
farmers, i.e. in treatment communes, control communes, and communes outside of the RCT.

Using the information from interviews with competitors and cooperative leaders, and also
using the information about participating farmers’ plot sizes, we will work with the survey firm
to stratify the recruitment of comparison farmers by competitor-selection-type. Exhibit 3-4.
Sample selection protocol for comparison farmers in control communesillustrates the
stratification we will conduct within each control cooperative to select comparison farmers
that “match” the type of farmers that might be recruited if the cooperative had been assigned

to the treatment group.

Exhibit 3-4. Sample selection protocol for comparison farmers in control communes

Percent of | Number of | Area/neighbourhood Number of farmers, by
AgResults | farmers to selection criteria (All: rice plot size (all
Crop 3 sample in neighbourhood is farmers required to
Farmers each control | flat/high elevation, or have minimum 300 m?
cooperative | otherwise easy for under rice)
(total 23) discharge of water)
An Dinh | 26% 6 Fields are near the road | 4 farmers with > 900 m?
2 farmers with < 900 m?
Thai Binh | 42% 10 Farmer has worked with | 5 farmer with > 900 m?
Seed Thai Binh for a long ,
time. 5 farmers with < 900 m?
Binh 19% 4 Area has lots of rice 1 farmer with > 900 m?
Dien farmers. )
3 farmers with < 900 m?
FARI 14% 3 Can use a transplanter | 0.5 farmer with > 900
m2
2.5 farmers with < 900
m2

Our in-country survey manager has an established relationship with all 286 agricultural
cooperative leaders in Thai Binh, with whom she achieved a 100% response rate for the
commune-level baseline survey in 2018. More recently, she has coordinated with all
cooperative leaders on the farmer diary study. We will use these relationships to aid in
farmer recruitment for our income survey. Following our Institutional Review Board protocol,
all farmers have the right to refuse to participate in data collection without repercussion, and
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their participation and responses must be anonymous. We will review the 2018 census list of
farmers and will ask the cooperative leaders to select 12, 20, 8, and 6 farmers who meet the
criteria for each of the four competitors (An Dinh, Thai Binh Seeds, Binh Dien, and FARI,
respectively) listed in Exhibit 3-4. Sample selection protocol for comparison farmers in
control communes We will then randomly order each set, and recruit farmers in order of the
randomly sorted list until we have achieved a sufficient number of responses.
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Competitors only worked in communes where their actions were eligible to be counted
towards the AgResults prize rules, and thus minimized cross-over risk in the RCT. Also, the
number of farmers participating in AgResults has been growing with every crop, testifying to
continued project implementation.

The success of the randomised incentive design means that it is possible to conduct our
diary study to rigorously assess the project’s impact on technology uptake (EQ 2) by
comparing the difference in technology uptake between the treatment and control
communes using a total sample of 550 farmers (each with distinct fields). The diary study
information on emissions in control communes provides an independent and current
assessment of emissions in the untreated, control condition. Emissions from rice cultivation
practices prior to the introduction of AgResults ERTs were last estimated in Phase 1 by the
verifier using a smaller sample of 11 treatment plots and 11 control plots (one treatment and
one control for each technology) The Evaluation Design Report presents more information
regarding the diary study and other planned data collection procedures.

The diary study will also provide us with a comprehensive mapping of current cultivation
practices in Thai Binh and how they differ from the AgResults technology packages. There is
no existing systematic information on cultivation practices, even though we know that
farmers use components of the AgResults technology package or similar packages. If the
AgResults technologies are scaled up or spread over time, having this systematic
information in Thai Binh will be useful as a baseline to see how practices change.

To assess the impact of ERT uptake on income, we will implement the matched comparison
group design as anticipated in the Evaluation Design Report. Given the large population of
farmers in Thai Binh, and farmers’ relatively low uptake of the AgResults ERTSs, an intent-to-
treat randomised controlled trial will not include enough treated farmers to raise average
income in the treatment areas to a level that would enable us to detect an impact on average
income. Instead we will use the selection criteria outlined in Section 3 to find the type of
communes and farmers who are similar to those selected by competitors to compare income
change of farmers who do and do not use AgResults ERTSs.

The income survey will take place in August and September 2020, two to three months after
harvest. We do not anticipate recall bias, because the farmer will be reported on the most
recent harvest. Harvest volume and sales data may be more salient to farmers in the
treatment group than the comparison group, owing to any pre-arranged agreements with
AgResults competitors. To address this issue, one of our data quality checks will be to
interview the cooperative leaders of the surveyed communes (both treatment and
comparison), who also maintain records of harvest and typical sales for the farmers in their
cooperative. Exhibit 4-1 provides a timeline for evaluation activities in the next 11 months.

Exhibit 4-1. Timeline for Phase 2

Through November 2020 | Continue to manage farmer and cooperative leader diary effort

April-May 2020 Contract farmer income survey firm

June 2020 Pre-test farmer income survey and conduct farmer selection

July 2020 Conduct farmer income survey for Crop 3 (in both Treatment and Control
Commune?)

November 2020 Conduct farmer income survey for Crop 4 (in both Treatment and Control
Commune?)

January 2021 Collect qualitative data

March 2021 Draft final evaluation report
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Annex A: Balance diagnostics using commune-level data

Exhibit 4-2. Full balance test for commune characteristics for competitor selected communes in Crop 1, 2, or 3 compared to non-
selected treatment communes

Selected Other Treatment Selected Other Treatment

Variable Treatment N I\ Treatment Mean Mean Difference

Farmer information

Percentage of farmers in commune who

belong to a cooperative 67 138 0.79 0.87 -0.08 0.162 -0.206

Rice production

Average farmer rice cultivation area (ha) 67 138 0.17 0.16 0.01 0.591 0.218

Percentage of farmers in commune with

>1500 m2 for rice cultivation 67 138 0.51 0.48 0.03 0.261 0.167

Total commune area under rice in spring -

2016 crop (ha) 67 138 313.49 274.65 38.84 0.006 0.375

Total commune area under rice in T

summer 2017 crop (ha) 67 138 315.38 277.53 37.85 0.006 0.370

Total harvest per commune (MT) 67 138 2206.76 2022.92 183.84 0.340 0.144

Average production (MT) per farmer per 67 138 1.23 1.2 0.03 0.797 0.037

commune : ) ) ) )

Average value of production per farmer

per commune (1000 VND/MT) 67 138 8500 8500 0 0.955 0.000

Average yield in spring 2018 67 138 7.03 6.86 0.17%* 0.016 0.338

(MT/hectare) ’ ’ ’ ’ ’

Average price in spring 2018 (1000 ) )

VND/MT) 67 138 6900 7200 300 0.467 0.125

Average coop fee (1000

VND/Crop/360 m?/6 months) 67 138 31.7 31.2 .5 0.724 0.051
Irrigation and asset ownership

Commune has cooperative with a

completed irrigation system 67 138 0.57 0.55 0.02 0.825 0.04

Average number of years ago commune

irrigation systems were completed 38 76 4 211 1.29 0.185 0.251
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Selected Other Treatment Selected Other Treatment

Variable Treatment N \ Treatment Mean Mean Difference
Commune has cooperative where water 67 138 03 0.36 0.06 0.369 0125
is managed solely by leaders
Average number of days rice fields 67 137 95.2 93.03 217 0.383 0.129
flooded per commune (spring 2018)
izl Sl 67 138 0.13 0.06 0.07* 0.063 0.252
transplanter
Commune has at least one walking 67 138 0.39 0.28 011 0.103 0.238
transplanter
Shocks (in 2018)
Commune experienced Rice Blast 67 138 0.93 0.96 -0.03 0.356 -0.12
Commune experienced Sheath blight 67 138 0.57 0.46 0.11 0.139 0.22
Commune experienced Southern rice
black-streaked dwarf virus 67 138 0.18 0.15 0.03 0.625 0.085
Commune experienced Brown backed
rice plant hopper 67 138 0.04 0.07 -0.03 0.448 -0.117
Commune experienced Rice leaf folder 67 138 0.09 0.14 -0.05 0.266 -0.145
commune experienced Bacterial leaf 67 138 0.1 0.13 -0.03 0596 | -0.092
blight disease

Data source: Baseline cooperative-level administrative data.

*p<0.1 **p<0.05 **p<0.01

Abt Associates

AgResults Vietham—Phase 2 RCT Adherence

June 2020 | 12



Exhibit 4-3. Full balance test for commune characteristics for competitor selected communes in Crop 1, 2, or 3 compared to control

communes

Variable
Farmer information

Treatment N

Comparison N

Treatment Mean

Comparison

Mean

Difference

P-value

Standardi-
sed
Difference

Percentage of farmers in commune who

belong to a cooperative 67 50 0.79 0.74 0.05 0.304 0.188

Rice production

Average farmer rice cultivation area (ha) 67 50 0.17 0.16 0.01 0.292 0.233

Percentage of farmers in commune with

>1500 m? for rice cultivation 67 50 0.51 0.47 0.04 0.252 0.246

Total commune area under rice in spring -

2016 crop (ha) 67 50 313.49 271.18 42.31 0.012 0.467

Total commune area under rice in summer o

2017 crop (ha) 67 50 315.38 273.93 41.45 0.014 0.455

Total harvest per commune (MT) 67 50 2206.76 1904.05 302.71* 0.026 0.413

Average production (MT) per farmer per 67 50 1.23 1.14 0.09 0.11 0.3

commune ) ) ) ) )

Average value of production per farmer "

per commune (1000 VND/MT) 67 50 8500 7800 700 0.087 0.352

Average yield in spring 2018 (MT/hectare) 67 50 7.03 6.95 0.08 0.331 0.178

Average price in spring 2018 (1000

VND/MT) 67 50 6900 6900 0 0.654 0

Average coop fee (1000 i §

'VND/crop/360m2/6months) 67 50 31.7 324 .6 0.753 0.059
Irrigation and asset ownership

Commune has cooperative with a

completed irrigation system 67 50 0.57 0.5 0.07 0.475 0.14

Average number of years ago commune

irrigation systems were completed 38 28 4 2.57 1.43 0.338 0241

Commune has cooperative where water is 67 50 0.3 0.4 01 0.256 021

managed solely by leaders

Average number of days rice fields

flooded per commune (spring 2018) 67 50 95.2 96.57 -1.37 0.629 -0.09
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SIEQLETIE
Comparison sed

Variable Treatment N Comparison N Treatment Mean Mean Difference P-value Difference

Commune has at least one riding 67 50 0.13 0.12 0.01 0.821 0.03
transplanter

Commune has at least one walking 67 50 0.39 0.34 0.05 0.598 0.103
transplanter

Shocks (in 2018)

Commune experienced Rice Blast 67 50 0.93 0.92 0.01 0.915 0.037
Commune experienced Sheath blight 67 50 0.57 0.52 0.05 0.616 0.1
Commune experienced Southern rice

black-streaked dwarf virus 67 50 0.18 0.16 0.02 0.788 0.053
Commune experienced Brown backed rice

plant hopper 67 50 0.04 0.1 -0.06 0.245 -0.237
Commune experienced Rice leaf folder 67 50 0.09 0.16 -0.07 0.249 -0.215
Commune experienced Bacterial leaf

blight disease 67 50 0.1 0.16 -0.06 0.379 -0.179

Data source: Baseline cooperative-level administrative data.

Note: Results similar if we exclude the two communes in the control that were treated, although there is no longer a statistically significant difference in average yield in Spring
2018.

*p<0.1 **p<0.05 ***p<0.01

Abt Associates AgResults Vietnam—Phase 2 RCT Adherence June 2020 | 14



