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Preface

AgResults is a US$152 million multilateral and international learning initiative. It promotes
the development and dissemination of high-impact agricultural innovations for food security,
health, and nutrition through the design and implementation of prize competitions that are a
class of ‘pay-for-results’ (PfR) project. AgResults calls upon the ingenuity and drive of the
private sector to both achieve the private sector’'s commercial objectives and donors’
development objectives. AgResults aims to achieve these dual objectives by providing
incentives to private sector actors to develop and facilitate the uptake of innovative
technologies. The AgResults incentives are intended to allow the private sector to overcome
market failures impeding the establishment of sustainable commercial markets for these
technologies or goods they produce. The AgResults PfR approach aims to achieve
substantial and sustained development impacts, including improved food security and food
safety, increased farmer incomes, and better health.

AgResults is funded by the governments of Australia, Canada, the United Kingdom, and
the United States, and by the Bill & Melinda Gates Foundation. The funds are managed
through a Financial Intermediary Fund operated by the World Bank as Trustee. The
AgResults team comprises the Steering Committee, Secretariat, Trustee, country-specific
Project Managers, and the External Evaluators. The Steering Committee oversees the
implementation of AgResults and is composed of the five donors and the Trustee. The
Steering Committee is responsible for strategic oversight of the initiative, including
endorsement of key management decisions, approval of concepts and business plans for
proposed projects, and monitoring of projects and the initiative as a whole. The Trustee
provides financial intermediary services. The Secretariat is responsible for implementing the
initiative and reports to the Steering Committee.

The United Kingdom’s Foreign, Commonwealth and Development Office acting on behalf of
the Steering Committee, appointed Abt Global (formerly Abt Associates) to serve as External
Evaluator for six AgResults projects around the world. The evaluator’s role is to use rigorous
scientific tools to determine to what extent the prize competitions achieve their objectives to
produce private sector behaviours and social outcomes different from, and better than, what
would have happened in the absence of the AgResults initiative. The evaluator’s role is vital
to the AgResults learning agenda of understanding how donors may leverage the private
sector to develop and spread agricultural innovation.

This report presents the evaluator's assessment of the AgResults Tanzania Dairy
Productivity Challenge Project. Our team for the AgResults Tanzania final evaluation report
is headed by Betsy Ness-Edelstein, MA. Jessica Li, MSc, is the qualitative lead, and
Kimberly Groover, PhD, is the quantitative methodologist. Wilson Charles Wilson, PhD, is a
former livestock extension officer in Tanzania, and Marius Meijerink, MSc, supported data
collection, analysis, and interpretation. Ipsos Tanzania conducted the baseline survey and
EDI Global conducted the endline survey. Cristofer Price, ScM, and Judy Geyer, PhD,
provide quality assurance on quantitative aspects of the evaluation. Diane Ferguson serves
as editor, and Mbuso Jama, MSc, MRD, serves as the External Evaluator’s Project Director.
The evaluation team would like to thank our colleagues from the Steering Committee,
Secretariat, and Project Manager for supplying project-generated data and for their support
and feedback throughout the evaluation process.
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Executive summary

The AgResults Tanzania Dairy Productivity Challenge Project aimed to spur the
development of sustainable markets for dairy productivity-enhancing inputs and services
(DPEIS) using a pay-for-results (PfR) prize competition. The project offered cash payments
to private sector actors based on technology bundles—vaccines, nutritional inputs, artificial
insemination (Al), and parasite control—sold from June 2020 to February 2024. In 2023, the
project was modified to include a separate prize for fodder production and sale to increase
the supply of fodder available for sale to smallholder farmers.

Increased uptake of AgResults technologies was hypothesised to increase dairy productivity.
Higher dairy productivity was expected to increase sales of milk and milk products, resulting
in increased farmer income. The project covered smallholder dairy farmers in Tanzania’s
coastal area, in the regions of Dar es Salaam, Pwani, and Tanga, as well as parts of
Morogoro.

The external evaluation team used a mixed-methods approach to assess whether the project
led to impacts as expected, guided by a set of evaluation questions common across all
AgResults challenge project evaluations. The evaluation selected approaches appropriate to
each evaluation question. Our approach to assess the private sector’'s engagement in the
development of a market for DPEIS relied on outcome harvesting and drew from program
documents and the evaluation’s qualitative data. The evaluation used a pre-post analysis to
assess the project’s impact on the adoption of DPEIS and a difference-in-differences design
to estimate adoption among smallholder dairy farmers in the AgResults target area relative
to similar farmers outside of the AgResults target area. We assessed the association
between farmers’ adoption of technologies and dairy productivity, revenue, and net income
using regression analysis. We also used qualitative and quantitative data to examine the
sustainability and scale of the program and lessons learnt about best practices in the design
and implementation of PfR challenge projects.

Private sector engagement: the AgResults prize challenge has 1) spurred
competitors to expand their business; 2) contributed to an increase in farmer
demand for DPEIS and 3) mitigated financial constraints for DPEIS providers
through partnerships and encouragement of collective action. Private sector firms
faced financial constraints and often sought loans and financial assistance to expand their
DPEIS businesses; however, stakeholders vary in their estimation of whether increased
investment in DPEIS offers viable profits. Some stakeholders feel farmers’ demand and
purchasing power have improved, while others consider these an ongoing challenge.
Government policies have also influenced the development of the dairy and DPEIS markets
and therefore swayed the degree of private sector expansion (see more details in Section 4).

Adoption of technology bundles: We assessed the project’s impact on farmers

purchase of AgResults technology bundles for Al, vaccines, parasite control, and

nutritional inputs. We measured farmers' use of a technology bundle as the

purchase of the technology in the prize-required amount for at least one cow. We
find evidence that adoption of vaccine and parasite control technology bundles increased in
the AgResults target area:

e The proportion of farmers in the AgResults target area that purchased the vaccine
bundle (two or more vaccines from an AgResults-approved list) increased by 64%, or
4 percentage points, from baseline. Estimates of increased adoption of the vaccine
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bundle persisted when comparing purchases of smallholder farmers in the AgResults
target areas to similar farmers in the comparison area.

e The proportion of farmers in the AgResults target area who purchased the parasite
control bundle (acaricides for tick control and anthelminthics for worms) increased by
55%, or 19 percentage points, from baseline. Similarly, smallholder farmers in the
AgResults target areas increased their purchases of parasite control compared to
similar farmers in the comparison area, particularly for acaricides.

We did not find statistically significant increases in the proportion of farmers in the AgResults
target area that used artificial insemination or the nutrition bundle (nutritional supplements
from an AgResults-approved list and fodder/hay). However, adoption of nutritional
supplements, a component of the nutrition bundle, increased by 67% (18 percentage points)
compared to baseline.

Despite increases in the adoption of AgResults technology bundles, the overall proportion of
farmers in the AgResults target area that adopted technologies in the quantities required by
AgResults remained low at endline. In other words, many farmers still use inputs in lower-
than-optimal doses. A low proportion (fewer than 6%) of farmers reported purchasing multi-
input bundles in the AgResults target area at endline. Thus, the tendency of farmers to
purchase inputs selectively or only as needed persists, despite AgResults’ inclusion of a
bonus payment for selling multiple inputs to the same farmer.

There are important limitations to our analyses for estimating the project’s impacts on
DPEIS. First, due to the COVID-19 pandemic, the baseline survey was not administered until
July and August 2021 and roughly coincided with the start of Sales Period 2. For this reason,
the baseline survey asked respondents to report on outcomes over a 12-month reference
period, June 2020 to May 2021 (i.e., Sales Period 1). As reported in the baseline report,
almost no farmers reported buying technologies from competitors in the baseline survey. We
therefore consider farmers’ input use during Sales Period 1 to be largely unaffected by the
competition and used responses for that period to construct baseline characteristics and
outcomes. Second, our design includes data from two time points: the baseline and endline
surveys and does not account for additional unobserved factors, such as weather, disease
prevalence, and alternative dairy-focused interventions that influence farmers’ decision to
purchase DPEIS. Thus, we cannot rule out the influence of other time-varying factors on the
changes we observed. Lastly, for the DID analyses, we cannot assume that surveyed
farmers in the comparison area were completely isolated from the project. For example, the
evaluation team learned that some competitors began offering artificial insemination services
in the comparison area toward the end of the project. It is not possible to know whether this
expansion into new markets would have happened in the absence of the project.

Productivity and income: Farmers in the AgResults target area experienced

gains in dairy productivity and revenue between baseline and endline, and these

gains were associated with using more technology bundles. However, the use of

additional technology bundles was not associated with a significant change in
income. This indicates that farmers purchasing AgResults input bundles were unable to
sufficiently increase dairy revenue such that net income rose.

o AgResults farmers who increased their use of technology bundles from baseline
experienced gains in productivity. The use of one additional technology bundle is
associated with a 5% increase in productivity.

e The use of one additional technology bundle is also associated with a 12% increase
in revenue, or US$50.

We did not find a significant relationship between the number of input bundles purchased
and dairy income. However, we did find a negative relationship between the adoption of the
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nutrition bundle and farmer income: purchasing a nutrition bundle was associated with a
reduction in net income of US$587. One reason for this finding may be that farmers
purchased DPEIS in response to productivity shocks, such as purchasing fodder due to a
reduction in the grazing land due to drought.

An important limitation of estimated changes in revenue and net income is that 158 farmers
who sold dairy products during the dry season were excluded from the analysis as this
information was not collected in the endline survey. Additionally, we did not include
household consumption of dairy products in our calculation of revenue or income. As a
result, our estimates may undercount farmers’ true average revenue and income.

Sustainability: The private sector has expanded direct outreach and engagement
with farmers. Private sector actors now recognise the potential to work with
smallholder farmers to increase dairy productivity, which in turn improves DPEIS
business. However, enthusiasm is tempered by concerns over the financial viability
of investing in outreach to smallholder farmers, particularly among those with limited
purchasing power. Farmers continue to see the cost of inputs as a major hurdle to the use
of DPEIS.

Scale: At endline, 8% of farmers reported purchasing DPEIS from AgResults

competitors. This may be an undercount due to challenges associated with

verifying where farmers purchased technologies. For example, farmers sometimes

remembered the name of the salesman or shop where they bought inputs but did
not know whether these individuals and locations were associated with an AgResults
competitor. Further, the evaluation was unable to verify farmers in the survey data that
purchased technologies from AgResults competitors using the program’s sales data due to a
very low number of records with matching names and phone numbers.

Lessons learnt: We find that adoption of DPEIS may be hindered by barriers not
explicitly incentivised in the prize structure, particularly affordability. The project
may have achieved greater scale if competitors were directly incentivised to
improve the affordability of DPEIS. Increases in farmers’ adoption of technologies
was not associated with meaningful increases in the intensity of use, or the proportion of the
herd receiving the technology. Collecting information on farmers’ perspectives on, and
challenges to, adoption based on their experience with the input may help competitors tailor
their trainings and educational efforts to encourage new farmers to adopt the DPEIS and to
increase use among farmers already using the inputs. We identified challenges using self-
reported data in the household survey to identify purchases from AgResults competitors.
Robust processes for identifying farmers that responded to the household survey in the
project’s sales data is necessary to understand project impacts and success in meeting
market penetration targets. A positive consequence of the project is that the introduction of a
fodder PfR incentive may not only support long-term gains in dairy productivity, but it may
also have improved fodder availability during a period of shortage - and may have helped
farmers protect themselves from short-term productivity losses due to external factors.
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1. Introduction and Background

AgResults is a $152 million multilateral initiative that uses pay-for-results (PfR) prize
competitions to incentivise the private sector to invest in high-impact agricultural innovations
that increase economic wellbeing, reduce food insecurity, and improve household nutrition
and health. In Tanzania, the AgResults Tanzania Dairy Productivity Challenge Project (‘the
project’) aimed to stimulate the market for dairy productivity-enhancing inputs and services
(DPEIS) by offering a temporary monetary incentive for participating firms (‘competitors’) to
sell these DPEIS to smallholder dairy farmers. Implemented from 2020 to 2024, the project
awarded $3,585,246 in prizes to 24 competitors in Tanzania’s coastal area, including Dar es
Salaam, Tanga, Pwani, and parts of Morogoro, for sales of four types of dairy productivity-
enhancing technologies—parasite control, vaccines, nutritional inputs, and artificial
insemination (Al) (AgResults, AgResults Tanzania Dairy Productivity Challenge Project -
Final Report, 2024). In 2023, the Secretariat modified the project to include a separate prize
for fodder production and sale to increase the supply of fodder available for sale to
smallholder farmers.

As one of the funders of AgResults, the United Kingdom’s Foreign, Commonwealth and
Development Office (FCDO) selected Abt Global LLC (Abt) to evaluate whether the projects’
prize competitions achieved their objectives to generate outcomes different from, and better
than, what would have happened in the absence of the projects.

Exhibit 1-1 shows the stakeholders and organizational structure for the entire AgResults
initiative.

Exhibit 1-1. AgResults stakeholders

Source: AgResults Tanzania Final Report (AgResults, 2024, Figure 2).

When referring to AgResults throughout this report, we often reference actions and project
management activities that the AgResults Secretariat has either performed directly or
contracted out. The Secretariat supports project implementation, oversight and monitoring,
project sourcing, peer review of new concepts, outreach and communications, and services
to contract local Project Managers for each AgResults project. The Tanzania Project
Manager was responsible for the daily management of AgResults Tanzania and for

Abt Global AgResults Final Evaluation Report — 23 July 2025 | 1
Tanzania Dairy Productivity Challenge Project



overseeing the verification of sales by AgResults competitors in coordination with the
Secretariat.

Below we present background information on the Tanzanian dairy sector and the project.
Thereafter, Section 2 covers the evaluation questions, and the methods used to address
each of them; Section 3 discusses the data, including sampling and data collection; Sections
4 through Section 8 contain the evaluation findings. Section 9 presents lessons learnt.

1.1 Background and project objectives

Tanzania's most recent National Agricultural Census, covering the years 2019 and 2020,
counted 33.8 million cattle held for various purposes (Republic of Tanzania, 2021).
Smallholder farmers accounted for the majority of the 3.13 billion litres of milk produced
(3.11 billion, or 99.4%) in the 2019-2020 agricultural year. According to a 2015 report from
the Ministry of Livestock and Fisheries Development, 97% of Tanzania’s cattle are the
indigenous breed Zebu and are estimated to produce about 70% of Tanzania’s milk
annually. Improved (exotic or hybrid) breeds represent only 3% of the national cattle herd but
are responsible for about 30% of the milk produced annually and 70% of the milk marketed.

Tanzania has several dairy-intensive regions, including the coastal area, where the project
took place. The coastal area’s dairy sector is smaller and has far fewer households that own
cattle than other regions. According to the project’s business plan, there are fewer than
90,000 households with cattle in the coastal area, close to 390,000 in the Northern region,
and close to 225,000 in the Southern Highlands (AgResults, Dairy Productivity: Business
Plan, 2019). Further, the coastal area’s hot climate makes it less suited to dairy production
than other areas (AgResults, Tanzania Dairy Productivity Challenge: A guide to unlocking
prizes, 2021).

Nevertheless, the coastal area has the largest market for milk (Dar es Salaam) and
processing facilities ranging from medium to large scale. The area’s 74,000 litres per day of
processing capacity lags behind only the Northern region, and the coastal area is home to
the country’s largest processor, Tanga Fresh (Katjiuongua & Nelgen, 2014).Thus, even
though the coastal area does not have the highest productive potential, the project intended
to strengthen dairy productivity in and around Tanzania’s largest market and to help increase
supply to its processing facilities, which consistently operate below capacity.*

There are three major categories of dairy production systems in Tanzania—extensive, semi-
intensive, and intensive. Extensive systems are based largely on traditional low-input
production systems in which indigenous Zebu cattle herds get the vast majority of their
nutrition and energy from grazing. These herds offer a variety of diverse economic benefits
that can include milk, meat, and sometimes blood; cash from sales of milk, meat, or cattle,
and by-products; as well as being counted as economic assets that convey both social
status and wealth. Semi-intensive systems involve limited grazing complemented by fodder,
which is brought to the animals in various forms such as cut and carry of pastures and crop
residues, and tethering, where animals are tethered on pasture plots during the day. In
intensive, or zero-grazing, systems, all nutritional inputs are brought to the animals, which

1 The project design also considered two other parts of Tanzania, the Northern Region and the
Southern Highlands, to target. The Northern Region (Arusha, Kilimanjaro, and Mara) was not selected
despite a large cattle population, a climate that is well-suited for dairying, and a history of dairy
farming. The business plan describes that it was not selected because of a likelihood that both dairy
inputs and increases in milk production may be sold in neighbouring Kenya and because the local
dairy industry is relatively developed, leaving less room for project impact. The Southern Highlands
boasts a smaller dairy-farming population than other regions but has a suitable climate for dairying.
The main reason for not selecting this region was that local milk demand is limited. Also, the Southern
Highlands’ long distance from the Dar es Salaam market, coupled with high transportation costs,
mean that the market for increased milk production is currently limited.
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are kept in confinement throughout their production cycle. All three types of production
systems are represented in the AgResults project area, with intensive and semi-intensive
systems being more prevalent in urban and peri-urban areas (Nell, Schiere, & Bol, 2014).

Since the 1970s, government and donor-supported initiatives have promoted semi-intensive
and intensive systems (Nell, Schiere, & Bol, 2014). These more intensive systems are highly
specialised—cattle are kept primarily to produce milk—and have potential for significantly
greater productivity. However, they also entail higher investment and operational costs,
which increase financial risk to the farmer. The productivity potential of intensive and semi-
intensive systems rests heavily on the use of exotic or hybrid dairy cattle, in combination with
preventive animal health care. Preventive care includes vaccinations against common
diseases; parasite control; and high-quality nutritional complements such as minerals,
concentrates, and fodder. Upgrading of cattle breeds under intensive and semi-intensive
systems requires genetic material provided either through natural service or Al. While the
project does not explicitly target producers using any specific system, the technologies the
project promotes, and the management practices associated with them, are consistent with
intensive and semi-intensive dairy systems.

AgResults’ overall theory of change is that by offering temporary monetary incentives to
private sector actors based on their sales (‘pay for results’ or PfR), the project can spur the
development of sustainable markets for promising agricultural technologies. Uptake of these
technologies is hypothesised to lead to positive development outcomes for smallholder
farmers. For the Tanzania project, the temporary incentive was targeted to DPEIS suppliers
and was expected to motivate them to invest in increasing their sales of DPEIS to
smallholder farmers. In turn, farmers’ adoption of the technologies was expected to increase
the productivity of their dairy herds, subsequently increasing their dairy income, consumption
of dairy products, or both. Having realised the benefits of this enhanced productivity,
smallholder farmers were expected to be motivated to continue to use these technologies,
making the market development impacts of the project sustainable.

The project also posits that increased milk production may lead farmers to engage more
consistently in formal milk markets. Formal markets are able to absorb large volumes of milk
for processing, albeit at a significantly lower price than farmers typically receive through
informal sales of raw or minimally processed milk. The anticipated profitability of this
engagement was expected to both reinforce farmer demand for DPEIS and to strengthen
formal dairy market channels by increasing the supply and quality of milk available for
processing.

Exhibit 1-2 depicts the evaluation team’s understanding of the theory of change, focusing on
the causal linkages that the evaluation has tested. See the evaluation’s design report (Ness-
Edelstein, Mainville, & Greif, 2020) for a discussion of the assumptions underlying this theory
of change. Key to the theory of change is that impacts on income and productivity rely on
AgResults affecting competitor-level outputs to an extent that improvements in farmer
outcomes are realised. If changes in outputs or outcomes do not occur, or change modestly,
we would not expect to see downstream impacts.
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Exhibit 1-2. AgResults Tanzania theory of change

Source: AgResults (AgResults, 2021)

1.2  Project design and implementation

Each year, aspiring competitors proposed specific technology ‘bundles’ to sell that fell within
the four categories (vaccines, parasite control, nutrition, and Al) that AgResults wanted to
promote. AgResults refers to single technology types as ‘single-input bundles’. Competitors
also presented plans to train farmers to use those bundles and promote gender equity.
Competitors could propose changes to their previously accepted bundles. After review and
acceptance by an AgResults Technical Advisory Committee, competitors promoted their
input bundles and associated services to farmers and reported sales to AgResults.
Competitors were required to provide farmers with advisory services on the technologies
they purchased and could also provide training on other topics such as udder health and
hygiene, proper feeding and watering, and waste management. After AgResults verified
competitors’ reported sales through a contracted third-party verifier, competitors received a
pre-specified prize amount for each bundle that they sold. Competitors also received a
bonus for selling multi-input bundles to individual farmers, based on the expectation that
different DPEIS have synergistic effects when used together. The prize amounts for each
single-input bundle were reduced each year of the competition to encourage competitors to
sell more multi-input bundles in later years.

Exhibit 1-3 summarises the input bundles and the prize amount a competitor earned for each
bundle sold. Most bundles are defined as the optimal amount of the given input required for
one animal over the course of one year.
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Exhibit 1-3. Incentivised DPEIS and corresponding prize amounts

Prize per Prize per Prize per
DPEIS bundle, sales bundle, sales bundle, sales

type/bundle period 1-2* period 3 period 4

‘Single-input bundle’
Parasite control | e Acaricides: 400 ml US$6 uss4 US$3

® Anthelmintics: 3 bolus or 3,600
mg or 80 cc drenchable or 16 cc
injectable

(Note: competitors were required to
sell both acaricides and
anthelmintics to the farmer to earn
a prize for parasite control)

Nutrition** ° Fodder/hay: 470 kg per year uUs$27 US$20 US$13

® Supplements: 250 kg of dairy
meal, 100 g of minerals, or 12
kg of urea molasses

(Note: competitors were required to

sell both fodder/hay and

supplements to the farmer to earn

a prize for nutrition)

Vaccines At least two different vaccines from US$5 US$3 uss$2
the AgResults approved vaccine
list: East Coast fever, contagious
bovine pleuropneumonia,
brucellosis, Rift Valley fever, lumpy
skin, black leg, and anthrax

Artificial  Minimum 50% conception rate US$22 us$17 US$10
Er;sl)emlnatlon across households

® Supplements: 250 g of dairy
meal, 100 g of minerals, or 12
kg of urea molasses

Note: After Year 1, AgResults
removed a requirement that Al be
combined with the full nutrition
bundle and restructured Al as a
single-input bundle with the
inclusion of supplements)

Source: AgResults, 2021.

*Timelines of sales periods were as follows: sales period 1: June 2020 — March 2021. Sales period 2: June 2021
— March 2022. Sales period 3: June 2022 — March 2023. Sales period 4: June 2023 — March 2024.

**Nutrition prizes were not based on what an animal needs for the entire year. For fodder/hay, prizes were based
on the amount needed to maintain milk production during the long dry season when pasture is less available. For
dairy meal and urea molasses supplements, the amount a competitor had to sell to earn a prize reflected an
amount that helps increase production, though animals can benefit from consuming more than the amount
required by the prize. This means that farmers using intensive production systems could conceivably purchase
and use more than 100% of the amount required by the prize.

For multi-input bundles, competitors earned both the prize value associated with each input
plus a bonus. If a competitor sold a two-input bundle, they received the value of both input
types plus a 20% bonus. If a competitor provided three input types, or all four input types, in
a bundle, they received the value of all input types plus a 40% or 60% bonus, respectively.

Competitors applied to take part in AgResults for each of four sales periods that the project
runs. They could apply as individual firms or as consortiums in instances where it may not be
feasible for a single firm to market all four types of technologies.
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1.2.1 Project modifications

This was an adaptively managed project, and the AgResults Secretariat made several pivots
throughout the project’s implementation. The Secretariat modified the project design in
response to recommendations from the Project Management team on the ground, who was
able to collect perspectives from competitors and advisory council members. The table
below summarises these changes.

Exhibit 1-4. Timing of modifications to the project design

Restructured the Al input bundle to reduce the required conception
rate from 75% to 50% and partially de-couple the nutrition bundle
by no longer requiring a fully fodder ration and only requiring

End of Sales Period 1 mineral supplement.

Reduced the fodder requirement for the nutrition bundle from

657 kg to 470 kg to better align with the amount of fodder required
based on the average size of dairy cows in Tanzania.

Shifted from SMS messaging as verification method to confirm input
End of Sales Period 2 purchases to increased phone call spot checks from the Project
Verifiers.

Reduced the Sales Period 4 prize amount for the vaccine bundle
from $2 to $1 and the parasite control bundle from $3 to $2.

End of Sales Period 3 Introduced a separate prize for fodder production and sale to
increase the supply of fodder available for sale to smallholder
farmers; $223,404 was allocated to the prize pool for this incentive.

Source: AgResults Final Report (AgResults, 2024).

1.2.2 Project outcomes

A final report published in October 2024 by the Secretariat (AgResults, AgResults Tanzania
Dairy Productivity Challenge Project - Final Report, 2024) concluded the following:

e The PfR model encouraged collaboration among competitors and between
competitors and the public sector over competition.

e Competitors reinvested prizes, which boosted competitor success and sustainability.

e Advisory services were at the centre of success (measured by increased access
among farmers to inputs and services).

e The sales tracking system used by Project Verifiers to run monthly reports and
conduct analyses supported sustainable project decision making.

Overall, the Secretariat report concluded that the AgResults prize challenge was a success
in either creating a market for new technologies or eliminating the barriers faced by
businesses and smallholder farmers to access these markets. In particular, the report
suggests the fodder incentive formalised the market for fodder by pulling in cooperatives and
milk collection centres as potential sources of distribution.

This evaluation report notes where our findings either confirm or provide more nuance to the
final report produced by the Secretariat.
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1.2.3 Evaluation questions

The evaluation was designed to address six evaluation questions (as shown in Exhibit 1-)
which assess the extent to which the project met its objectives. These questions are
common across AgResults project evaluations. 2

Exhibit 1-4.

#

Evaluation question

Evaluation questions and design

Evaluation design and data

1 Market: How has the AgResults challenge Outcome harvesting using the Structure-Conduct-
project affected private sector involvement in the | Performance (SCP) Framework. Qualitative data
development and uptake of agricultural sources include key informant interviews (Klls) and
innovations? focus group discussions.

2 | Technology uptake: What is the projects | o Difference-in-differences (DID) impact
impact on smallholder farmers’ adoption of dairy evaluation design using quantitative data to
productivity-enhancing technologies? compare farmers in the AgResults target area to

farmers in a similar area outside the project area
before and after the project to estimate the
project’s impact on adoption of technologies.

® Pre-post comparison within the AgResults
target area using quantitative data to estimate
market penetration of the technologies across all
farmers in the AgResults target area.

3 Farmer impact: What is the impact of dairy Regression analysis to estimate the association
productivity-enhancing technologies on between changes in input use and changes in
smallholder farmers’ dairy productivity and productivity and income among farmers within the
incomes? AgResults target area using quantitative data.

5 Sustainability: What evidence exists that the * Qualitative assessment based on synthesis of
effects of the project will be sustainable in the results from EQ 1-3 and outcome harvesting
medium to long term? using the SCP framework.

e Descriptive analyses of quantitative data

6 Scale: What is the evidence on the scale of Descriptive analyses of quantitative and qualitative
private sector investment and uptake? data, including findings from EQ 2.

7 Lessons learnt: What lessons can be learnt Synthesis of results from EQ 1-6 building on
about best practices in the design and lessons learnt from other AgResults projects.
implementation of pay-for-results challenge
projects?

2 The AgResults evaluation framework includes one additional question —what is the impact
of dairy productivity-enhancing technologies on smallholder farmers’ consumption of milk

and derivative products? — that this evaluation did not address as it was not a focus of the
Tanzania project’s theory of change.
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2. Methods

2.1 Assessing the project’s impact on private sector engagement in the
market for DPEIS (EQ 1)

Outcome harvesting generates evidence of changes (outcomes) and then, working
backwards, tries to understand how an intervention might have contributed to those
changes. This method offers an exploratory approach to examining program impacts
because it does not restrict outcomes only to those where the project may have conducted
direct interventions. Instead, outcome harvesting can reveal both anticipated and
unanticipated effects. As we reference outcomes in the context of outcome harvesting, we
are referring to all evidence of changes gathered in the qualitative data; outcomes noted do
not reflect just the changes labelled as outcomes in the theory of change.

We designed our outcome harvest to align with the SCP theoretical framework, which has
served as the theoretical foundation for our evaluation of private sector involvement in the
market for each of the previous AgResults projects as well. The table below shows how we
designed the harvest questions, a first step in outcome harvesting, by thinking through
relevant ‘big picture’ questions that correspond to the SCP framework. The harvested
outcomes relate to each of the harvest questions.

Exhibit 2-1. Harvest question design for EQ 1

How have the barriers to entry for private sector
involvement in the development and uptake of
agricultural innovations in the dairy sector
changed?

Structure

What has been the impact of the

IAgResults challenge project on private
sector involvement in the development
and uptake of agricultural innovations?

(EQ1) How have competitors leveraged the prize
challenge to promote the AgResults technologies,
Performance land how have their actions influenced the overall
market performance of these technologies in
Tanzania?

How has the behaviour and participation of dairy
Conduct market actors, especially marginalised populations,
evolved because of participation in the Project?

We devised these harvest questions thinking of the Steering Committee and Secretariat as
the primary intended users of the findings, but also the larger donor community and others
who might be interested in seeing how PfR may be able to influence market structure and
performance.

The second step in outcome harvesting is to review documentation and draft initial outcome
descriptions. For this step, we examined several program documents, including the project
business plan, the request for applications from competitors, annual sales reports from
competitors in Tanzania, gender plans attached to competitor submissions and
implementation plans, email correspondence regarding pivots and updates to prize eligibility,
sales reports, and steering committee meeting presentations. We also later reviewed the
AgResults Tanzania Final Report when that became available in the fall of 2024.

From this initial review of program documentation, we drew a few outcomes to answer some
of the EQL harvest questions, but most answers were incomplete without firsthand data
collection. The information that we gathered, however, provided useful context when
designing the interview guides for the qualitative data collection.
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As such, our qualitative engagement with stakeholders (see Exhibit 1-1 in Section Error!
Reference source not found.), focused on answering these three harvest questions.
Exhibit 2-2 shows an illustrative example of how some questions in our interview guide
mapped to the harvest questions (Annex A).

Exhibit 2-2.

How have the barriers to entry for private
sector involvement in the development and
uptake of agricultural innovations in the dairy
sector changed?

Has AgResults contributed to
development of the dairy sector? Why or
why not? In what ways?

Do you think that smallholders offer a
lgood market for DPEIS? Why or why
not?

Have you partnered with any other firms
or organizations to promote
lawareness/uptake/production/distribution
of your product? If yes, what firms or
organizations and what are their roles?

Mapping of interview guide to harvest questions for EQ 1

AgResults competitors, non-
competitor firms, project staff, advisory,
council members, subject matter
experts, input retailers, extension
officers, milk buyers

How has the behaviour and participation of
dairy market actors, especially marginalised
populations, evolved because of participation
in the project?

What approaches, if any, did applicants
take in addressing gender equity
concerns in their applications? Did any
applicant have any unusual or noteworthy
lapproaches to addressing gender equity?

How would you describe the partnerships
that have been formed by different
competitors?

Are you part of any farmer organization,
association, or cooperative that supports
or facilitates your dairy activity? If yes,
what is its name? What services does it
provide? How has involvement with the
organization/association/cooperative
affected your dairy activities?

Farmers, project staff, advisory council
imembers, subject matter experts

What has been the collective effect of the prize
schemes on increased dairy productivity and
farmer profitability? [Focusing here on the
performance of the dairy input market and how
it might have indirect outcomes on dairy
productivity and farmer profitability]

Has AgResults tackled the right issues
land increased dairy productivity? If so,
which issues specifically were addressed
that helped to increase productivity?

Have the competitors succeeded in
increasing sales of DPEIS, both in terms
of overall volume sold and more complex
bundles? Why or why not?

Which competitors have had particularly

good results with respect to
implementation of their plans?

IAgResults Competitors, project staff,
advisory council members, subject
matter experts

A key component of outcome harvesting is to substantiate all the outcomes of the harvest
questions (see Exhibit 3-2). We did this through a review of outcomes with our evaluation
consultant, who was a former livestock extension officer in Tanzania. His perspectives
helped us to consider whether the identified outcomes may be reflective of the program
interventions and accurate to the context. The final outcomes from the outcome harvesting

method are presented in Section 4.
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2.2

The evaluation team’s quantitative approach to answering EQ 2 employs two separate
approaches to answer different aspects of the evaluation question: a difference-in-
differences analysis of the project’s impact on adoption comparing the target area to a
comparison area, and a pre-post comparison of adoption for all farmers in the AgResults
target area. Qualitative findings provide insight and details around observed outcomes and
perspectives from non-farmers in the dairy value chain. These findings can suggest whether
the project contributed to any observed increases in adoption.

Assessing the project’s impact on uptake of DPEIS (EQ 2)

Exhibit 2-3 describes the primary and exploratory outcomes the evaluation team devised to

operationalize our assessment of the project’s impact on uptake of DPEIS among

smallholder farmers.

Exhibit 2-3.

Outcome measure and
classification as
primary/exploratory

Outcome measures for EQ 2

Outcome measure specification

Primary outcomes:
Household has obtained an
AgResults prize-required
quantity of the single-bundle
input for one cow

Binary variable equal to 1 if a dairy-farming household has obtained an
AgResults prize-required quantity of the input in question for one cow in
the most recent 12 months.

1. Parasite control

2. Nutrition
3. Vaccines
4. Al

Exploratory outcomes:
Household has obtained an
AgResults prize-required
quantity of the multi-input bundle
for one cow

Farmer will receive a score of 1 if farmer has purchased an AgResults
prize-required quantity of the bundle in the last 12 months.

1. Parasite control + nutrition
Parasite control + vaccines
Parasite control + Al
Nutrition + vaccines
Nutrition + Al

6. Vaccines + Al

asroobd

Exploratory outcomes:
Household has used each
specific DPEIS or bundle in the
last 12 months (assessed
separately for each DPEIS and
bundle)

Binary variable equal to 1 if a dairy-farming household has used the
DPEIS or bundle in question in the most recent 12 months. This measure
will be constructed separately for each single-input bundle, for a total of
four separate outcome measures representing each single-input bundle
defined in the AgResults prize structure.

Exploratory outcome: intensity of
adoption

Continuous variable ranging from 0 to 1 to represent the intensity of
treatment at the household level. For each of the four types of inputs
(parasite control, nutrition, Al, and vaccines), the farmer will receive a
continuous score between 0 and 1, where 0 indicates that none of the
farmer’s herd received the AgResults prize-required quantity of that input,
and 1 indicates that 100% of the farmer’s herd received the AgResults
prize-required quantity of that input. The maximum intensity of adoption
score of 1.0 indicates that 100% of the farmer’s herd received all
AgResults prize-required amounts of the input type.

The evaluation originally planned to estimate impacts on the purchase of each combination
of AgResults single- and multi-input bundles, for a total of 11 outcomes. However, we
ultimately did not estimate results for three- or four-input bundles because fewer than 0.5%
of farmers in the AgResults target area purchased these bundles as reported in both the
baseline and endline surveys (Exhibit 2-4). Our exploratory outcomes therefore include only
single- and two-input bundles. (This aligns with the project’s sales tracking data, which
shows a preponderance of one- and two-input bundles.)
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Exhibit 2-4. Percent of farmers in the AgResults target area that purchased three-
and four-input bundles at endline

Technology Bundle Percent of farmers

3-input bundle: Al & vaccines & parasite control 0.5%
3-input bundle: Al & vaccines & nutrition 0.1%
3-input bundle: Al & parasite control & nutrition 0.3%
3-input bundle: Vaccines & parasite control & nutrition 0.4%
4-input bundle: Al & vaccines & parasite control & nutrition 0.1%

Source: AgResults Tanzania Endline Survey (2024) Survey.
Note: Analyses include 2,769 farmers in the AgResults target area that completed the endline survey.

2.2.1 Pre-post comparison of adoption within the AgResults target area

We complement the quasi-experimental DID analysis with a pre-post comparison to assess
the change in technology adoption from baseline to endline for all farmers within the
AgResults target area.

The pre-post analysis is separate from the DID design described in Section 2.2.3 because it
describes changes among all farmers in the AgResults target area, while the DID design
compares changes in input use from baseline to endline for a subset of similar farmers in the
comparison and AgResults target area, in particular farmers with fewer than 10 cows and
who report a semi-intensive or intensive production system at baseline. The pre-post
analysis provides a measure of adoption before and after the project for all farmers in the
region, including non-smallholder farmers and farmers with extensive production systems.
This is an important metric to project stakeholders, as it provides insights into input use
across the average farmer in the AgResults target area, even though it does not allow for
attribution of changes to AgResults.

As in the baseline survey, we excluded observations with extreme outliers in terms of dairy
herd size (60 dairy animals or more), since dairy herds this large are uncommon and not
representative of the typical Tanzanian dairy farm, leading to misleading averages. Error!
Reference source not found. displays average household and herd characteristics for the
2,562 farmers in the AgResults target area who were included in the pre-post analyses.

Exhibit 2-5. Baseline household and herd characteristics for farmers in the
AgResults target area

Household Characteristics

Head of household is male 0.84 0.37 0.00 1.00
Years of education of most educated household member 9.24 4.63 0.00 23.00
Youth dependency ratio 0.41 0.23 0.00 0.86
Index of asset ownership (scale of 1-11) 3.73 1.97 1.00 10.00
Proportion of household income from dairy: one quarter or less 0.48 0.50 0.00 1.00
Proportion of household income from dairy: between one half and

one quarter 0.30 0.46 0.00 1.00
Proportion of household income from dairy: between three

quarters and one half 0.12 0.32 0.00 1.00
Proportion of household income from dairy: between all and three

quarters 0.09 0.29 0.00 1.00
Household receives remittances 0.77 0.44 0.00 1.00
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Herd characteristics at the household level

Adoption of AgResults inputs in prize-required amounts for

at least one cow

Dairy herd size (including bulls) 11.12 12.00 1.00 60.00
Number of cows milked 3.06 3.44 0.00 35.00
Percentage of cows that are improved 52.87 48.26 0.00 | 100.00
Intensive dairy production system 0.30 0.46 0.00 1.00
Semi-intensive dairy production system 0.27 0.44 0.00 1.00
Extensive dairy production system 0.43 0.49 0.00 1.00
Proportion of HHs that provide the dairy herd constant access to

shade 0.42 0.49 0.00 1.00

Avrtificial insemination 0.06 0.23 0.00 1.00
Vaccines 0.07 0.25 0.00 1.00
Parasite control 0.37 0.48 0.00 1.00
Nutrition 0.03 0.18 0.00 1.00
Supplements 0.27 0.44 0.00 1.00
Fodder/hay 0.10 0.29 0.00 1.00

Source: AgResults Tanzania Baseline Survey (2021).
Note: The sample included 2,562 farmers in the AgResults target area who have 10 cows or fewer, who use intensive or semi-intensive
production systems, and who completed both the baseline and endline surveys.

2.2.2 Difference-in-differences estimation of impact on adoption

Pre-post analyses may overestimate the impact of AgResults on farmer’s adoption of inputs,
by not accounting for increases in dairy input use that may have occurred in the absence of
AgResults. We therefore employ a quasi-experimental DID analysis to estimate the impact of
AgResults on adoption of AgResults input bundles. We compared input use reported in the
baseline and endline household survey data for a group of farmers in the AgResults target
area to a similar group of farmers outside the AgResults target area in the Southern
Highlands (referred to as “comparison farmers”). The baseline report provides additional
detail on the selection of comparison areas in the Southern Highlands (Ness-Edelstein et al,
2022).

The DID analysis enables the team to track increases in input use due to AgResults (in the
AgResults target area) while accounting for counterfactual ‘time trends’'—the extent to which
input use would likely have changed over time even without the AgResults intervention. The
idea is that in both places farmers may change their input use over time, but the extent to
which farmers in the AgResults target area buy comparatively more inputs can be attributed
to AgResults, assuming time trends in the two places are otherwise very similar. We discuss
caveats to this assumption in Section 2.5.

A crucial component of the DID approach is ensuring that the farmers in the comparison
area are as equivalent as possible to those in the AgResults target area.® We compared
baseline household and herd characteristics for smallholder farmers with semi-intensive or
intensive systems in the entire AgResults target area and comparison area and found their

3 The original evaluation design stated a plan to compare adoption in the AgResults area of Lushoto
(part of Tanga region) to adoption in the non-AgResults area of the Southern Highlands because
information available at the time suggested that dairying characteristics in these two areas were more
comparable than dairying characteristics of any other two potential groups of treatment and
comparison farmers. In the Interim Report, we found that farmers in Lushoto and the Southern
Highlands are less comparable than hypothesised on household and herd characteristics reported in
the baseline survey data (Abt Global, 2023).
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characteristics were largely similar (see Annex B). We therefore restricted the DID analysis
to farmers with fewer than 10 cows and who report a semi-intensive or intensive production
system at baseline and completed both surveys. A benefit of these restrictions is the analytic
sample reflects that the project targeted increased adoption among smallholder farmers and
the projects’ selected DPEIS are most consistent with semi-intensive or intensive dairy
systems.

However, meaningful differences remained for the following characteristics:

e A larger proportion of smallholder farmers in the AgResults target area had semi-
intensive production systems compared to the comparison area.

e Smallholder farmers in the AgResults target area had a smaller proportion of
improved cows compared to smallholder farmers in the comparison area.

e Farmers in the AgResults target area relied on dairy farming for a smaller proportion
of household income relative to comparison farmers.

We therefore included household and herd characteristics in our DID regressions to account
for their influence on farmers’ use of inputs. These covariates are presented in Exhibit B-1.

The DID sample includes 1,298 farmers in the AgResults target area and 694 comparison
farmers in the Southern Highlands.

2.2.3 Weighting of comparison group

We used entropy balancing to further align the observable household and herd
characteristics associated with input use between the smallholder farmers in the AgResults
target area and comparison farmers.* Entropy balancing is a weighting approach that aligns
characteristics’ variances, not just means, and preserves the distribution of characteristics
among farmers in the AgResults target area (Hainmueller, 2012). Entropy balancing yields
weights for each comparison farmer such that farmers with baseline characteristics like
AgResults farmers have higher weights, while those who are dissimilar to AgResults farmers
have lower weights. Each AgResults farmer receives a weight equal to one. Exhibit B-2
presents differences in household and herd characteristics for farmers in the AgResults
target area and comparison area without weights, and Exhibit B-3 reports differences in
those same characteristics after weighting. All household and herd characteristics are
sufficiently balanced, except for the proportion of households with an intensive or semi-
intensive production system. We therefore include farmers’ production system type at
baseline as a covariate in our DID and pre-post analyses.

Exhibit 2-6 assesses differences in outcomes targeted by the project, including average
input use, productivity, and income for farmers in the AgResults target and comparison
areas. We report standardised differences in means between the characteristics of
AgResults farmers (in column [1]) and the unweighted characteristics of comparison farmers
(in column [3]). A standardised difference less than 0.20 (in column [5]) is a commonly
accepted threshold in the literature and indicates a given characteristic is adequately
balanced, or similar, between the two groups. For artificial insemination and vaccines, while
standardised differences are more than the 0.2 in absolute value, the means are similar in
magnitude. Further, DID does not require AgResults and comparison farmers to have the
same level of outcomes at baseline, only that we assume similar trends in outcomes would
persist into the project period in the absence of the intervention. However, the large
difference in means of nutrition measures, especially supplements, implies baseline trends in
the use of these inputs may be different for these two groups. Indeed, comparison farmers

4 The entropy balancing regression included the household and herd characteristics listed in Exhibit
B-1, except for intensive and semi-intensive production systems.
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appeared less likely to increase their use of supplements, as their baseline use in 2021 was
already high (79%). For these reasons, DID estimates for the supplements and nutrition
outcomes should be interpreted with caution.

We show weighted average characteristics adjusted for household and herd characteristics
throughout the report to account for differences in characteristics between farmers in the
AgResults target and comparison areas.

Exhibit 2-6. Proportion of farmers using prize-required amounts of AgResults
single-input bundles for at least one cow in the AgResults target and comparison
areas

AgResults target area Comparison area Diffsetri.nce
(n=1,299) (n=694) in Mean

‘ Mean or N SD or % Mean or N Mean or N
Artificial insemination 0.09 0.29 0.08 0.27 0.21
Vaccines 0.05 0.23 0.08 0.28 -0.43
Parasite control 0.30 0.46 0.28 0.45 0.10
Nutrition 0.06 0.24 0.27 0.44 -1.63
Supplements 0.42 0.49 0.79 0.41 -1.84
Fodder/hay 0.16 0.37 0.32 0.47 -0.89

Source: AgResults Tanzania Baseline (2021) and Endline (2024) Surveys.
Note: The sample is limited to farmers who have 10 cows or fewer, who used intensive or semi-intensive production systems, and who
completed both the baseline and endline surveys. Averages are weighted and adjusted for household and herd characteristics.

2.3 Assessing the correlation between input use and dairy productivity
and farmer income (EQ 3)

The main outcomes of interest are net income from dairy and average litres of milk produced
per cow per day (see Exhibit 2-7).

Exhibit 2-7.  Main outcome measures for production and income

Outcome domain Outcome measure Outcome indicator specification

Production Litres of milk produced per Average litres produced per day per cow on average
day during the year

Income Household’s net income Inflation-adjusted net income is revenue from sales of
from dairy production during | raw milk and milk products minus input costs of nutrition,
the 12-month reference parasite control, vaccines, Al, medicine, and water. Net
period income in Tanzanian shillings is converted to U.S.

dollars.

We studied the relationship between the intensity of adoption of each input with income and
productivity using all farmers in the AgResults target area that completed the baseline and
endline survey. We excluded observations with extreme outliers in terms of dairy herd size
(60 dairy animals or more), since dairying operations this large are atypical and could lead to
misleading averages. We ran analyses with the sample of farmers described in Section
3.2.3.

We used first differences regression to estimate the association between the change in
farmers’ input use and the change in their productivity, revenue, and income between the
baseline and endline surveys. First differences regression exploits changes in a farmer’s
outcomes and time-varying household and herd characteristics in the three years between
the baseline and endline survey. This approach implicitly accounts for static factors
associated with differences in input use and outcomes, such as farmers’ preferences for
adopting new technologies. We included time-varying characteristics in the regressions to
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account for their influence on productivity and income. However, we cannot claim to estimate
the causal impact of changes in input use on productivity and income due to the influence of
unobserved, time-varying factors, such as fluctuations in market prices, changes in the
supply of DPEIS unrelated to AgResults, or demand for milk-based products.

2.4  Assessing the project’s sustainability, scale, cost-effectiveness, and
overall lessons learnt (EQ 5, 6, and 7)

2.4.1 Sustainability (EQ 5)

To assess sustainability, the evaluation team examined whether the market conditions at
endline suggested the continuing functioning of the market. A likelihood of sustainability, in
the judgement of the evaluation team, depends on whether market developments stimulated
by the project will continue following cessation of the prize incentives; that is, whether the
preconditions for a sustainable market have been established or not.

For this report, we assessed competitors’ interest and capacity to continue engaging in the
market as well as smallholder farmers’ behaviour in terms of adoption of the technologies.
We used household survey data to understand potential sustainability of the project from the
farmers’ perspective, including changes in the use of technologies promoted by AgResults,
changes in use of formal markets to sell dairy products, perceived benefits and challenges of
dairy farming, the receipt of trainings related to dairy farming, and attrition of farmers from
dairying.

Qualitatively, we examined sustainability using the same outcome harvesting approach that
we adopted for EQ 1 but did not utilize the SCP framework so that the harvest questions
could be broader to capture all changes.

Exhibit 2-8. Harvest question design for EQ 5

Evaluation Question Harvest Questions

To what extent has the involvement of private sector in delivering
inputs and extension services to dairy farmers changed private
sector engagement with dairy farmers?

What evidence exists that the effects of the project will be

sustainable in the medium to long term? (EQ5) How have private sector views on their involvement in agricultural

innovations and extension services in the dairy sector changed?

How likely is farmer productivity and profitability to be sustained,
especially considering any possible changes in selling price?

We drew upon the same program documents noted as part of the documentation review in
EQ 1 to see whether we could generate any early outcomes in looking at these harvest
guestions. However, we could not fully answer the harvest questions and generate
outcomes with the available program information. The available documents did yield some
relevant background for answering these harvest questions and helped to formulate the
inquiries in our key informant interview and focus group discussion guides. From this step,
we generated interview questions that could allow us to better and more thoroughly answer
the harvest questions. Some illustrative examples are in Exhibit 2-9.

Exhibit 2-9. Mapping of interview guide to harvest questions for EQ 5

Harvest Question ‘ lllustrative Interview Questions  Types of stakeholders engaged

Have any partnerships been particularly  [Project staff, advisory council
strong? Why? Particularly problematic?  |members, subject matter experts
hy?

How has the involvement of private sector

irms in delivering inputs and extension

services to dairy farmers influenced the

role of the private sector in this area? hat lessons do you think we could take
rom the experience with respect to
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designing a prize structure to help
increase farmers’ use of DPEIS?

How have private sector views on their
involvement in agricultural innovations and
extension services [and resulting
behaviours] changed?

Please describe your firm’s activities to
date in dairy input/service activities
specifically—primary dairy systems
served, primary clientele, what product
types, geography, how has your
experience been?

How frequently do you engage with dairy
farmers (or dairy buyers for input
suppliers)? Can you describe the nature of
this interaction?

How did you determine the input bundle
that you are promoting—did the partners
drive the inputs? Or did the inputs drive

the partners?

AgResults competitors, non-
competitor firms, input retailers,
extension officers, milk buyers

How have farmer productivity and
profitability been

sustained? [Understanding whether
preconditions for a sustainable dairy input
market may be in place]

Have there been any major issues or
events, either positive or negative, that
have affected the relative importance of
your different markets (beef, dairy, poultry,
etc.) over the past year? If yes, please
describe the development and what impact
it had.

What have been the easiest aspects of
participating in AgResults?

Would you have invested to expand your
sales of DPEIS to smallholder dairy
farmers in the AgResults target areas if
IAgResults didn’t exist? Why or why not?

AgResults competitors, non-
competitor firms, project staff,
advisory council members, subject
matter experts, input retailers,
extension officers, milk buyers

We used the same substantiation process as EQ 1, in addition to obtaining feedback from
our evaluation consultant in Tanzania. Based on the validation of our outcomes in this step,
we developed our final set of outcomes, which is presented in Section 7 in our discussion of

sustainability.

2.4.2 Scale (EQ 6)

We assessed the scale of project impact on private sector investment and uptake of dairy
productivity-enhancing technologies by drawing on the results of the SCP analysis used in
EQ 1. Market structure estimates from the SCP provide information on the numbers and
characteristics of private sector investors and participants in the value chain, as well as
amounts of DPEIS transacted because of the project. We also used findings from EQ 2 to
assess scale in terms of farmers’ use of DPEIS and reported purchases from AgResults
competitors for households in the AgResults target area. We highlight challenges the
evaluation experienced in verifying whether surveyed farmers purchased technologies from

AgResults competitors.

Central to the motivation for incentive-based ("pull’) mechanisms is the expectation that they
will be more cost-effective than traditional development interventions and hence more
scalable. Cost-effectiveness analyses are a common approach for assessing the financial
viability of an intervention. For example, analyses may calculate the increase in the amount
of milk produced or added income per input sold. A whole-of-AgResults cost-effectiveness
analysis is currently being undertaken separately, with results forthcoming. We therefore
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leave cost-effectiveness analyses to future AgResults reports and provide a breakdown of
project costs per bundle sold and per adopting farmer in Annex C.

2.4.3 Lessons learnt (EQ 7)

We answer this question through a synthesis of evaluation findings from EQ 1- EQ 6 with
reference to the project theory of change and project design. Additionally, in our qualitative
research we asked stakeholders directly about lessons learnt from AgResults.

25 Limitations

The evaluation’s approach to estimate the impact of the project on input use (EQ 2) was
designed to be as rigorous as possible given the project’s design. A randomised controlled
trial is often considered the gold standard in impact evaluation designs. However, the project
design did not allow for random assignment of control and treatment groups because the
project did not control to whom the competitors sold their inputs. We therefore used a quasi-
experimental approach to estimate the project’s impact on the adoption of AgResults
technologies. We used a quasi-experimental DID design with a sample of dairy farmers in
the AgResults target area and a comparison area outside of the project area. The DID
design compared changes in outcomes from the baseline and endline surveys between the
two groups of farmers We intended to collect household-level survey data before and after
the project. However, due to the COVID-19 pandemic, the baseline survey was not
administered until July and August 2021 and roughly coincided with the start of Sales Period
2. For this reason, the baseline survey asked respondents to report on outcomes over a 12-
month reference period, June 2020 to May 2021 (i.e., Sales Period 1), as well as from the
prior year (the year before the project began). As reported in the baseline report, almost no
farmers reported buying technologies from competitors in the year prior to the start of the
project. We therefore consider farmers’ input use during Sales Period 1 to be largely
unaffected by the competition and use responses for that period to construct baseline
characteristics and outcomes.

We limited the DID analyses to smallholder farmers (herd size of 10 cows or less) who had
intensive or semi-intensive production systems and weighted comparison farmers to ensure
the two groups of farmers had similar household and herd characteristics expected to
influence farmers’ use of technologies. Despite our efforts to ensure similarity between
farmers in the AgResults target area and comparison area, we acknowledge two limitations
to our DID approach. First, we cannot assume that surveyed farmers in the comparison area
were completely isolated from the project. While AgResults itself did not reward sales
outside of the project target area, the evaluation team learned that some competitors began
offering artificial insemination services in the comparison area toward the end of the project.
It is not possible to know whether this expansion into new markets would have happened in
the absence of the project. Second, our design includes data from two time points: the
baseline and endline surveys. Thus, we cannot test whether the observed data represent a
deviation from longer trends in use. Understanding baseline trends in use are essential to a
causal interpretation of DID estimates, which rely on the assumption that baseline
differences in use between farmers in the AgResults target area and comparison area would
persist in the endline in the absence of AgResults. We discuss this limitation in the context of
vaccines and nutrition inputs in more detail in Section 5. We therefore caution that our DID
findings may not isolate the project’s impact on farmers’ outcomes. We supplement EQ 2
analyses with pre-post analyses of input use among farmers in the AgResults target area.
While this approach cannot attribute estimated changes solely to AgResults, as estimates
will also reflect aggregate trends in the use of inputs beyond AgResults, they provide
important insights on overall trends in use among dairy farmers in the project’s target area.

The evaluation initially intended to assess EQ 3, the impact of the project on farmers’
productivity and income, by comparing farmers within the AgResults target area who did and
did not purchase inputs from AgResults competitors. However, upon further reflection the
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evaluation team revised the approach because of the difficulty in confirming which
households received inputs from AgResults competitors and because productivity impacts
were not necessarily dependent on whether inputs came from an AgResults competitor or
another source. We therefore rely on a pre-post analysis, comparing productivity and income
for all farmers in the project area before and after the project. We also estimate first-
differences regressions to understand the association between farmers’ adoption of single-
input bundles and productivity, revenue and net income. Since this analysis does not involve
a comparison group, we cannot rule out the influence of other time-varying factors on the
changes we observed. Similarly, we acknowledge that our approach does not account

for additional unobserved factors, such as weather, disease prevalence, and alternative
dairy-focused interventions that influence farmers’ decision to purchase DPEIS.

A final limitation is that the quantitative data for the study are primarily survey-based and
therefore may include some measurement error. For example, we find extreme outliers for
the purchase of nutritional inputs, which appear beyond reasonable values. To mitigate this
concern, the evaluation dropped farmers whose feed expenditures were above the 95"
percentile of the sample. We top-coded other reported values of prices and quantities at the
95" percentile or ranges above those reasonably expected based on the in-country
agricultural consultant’s evaluations.
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We used a both qualitative and quantitative data to answer the evaluation questions. The
evaluation team collected qualitative data using key informant interviews of dairy value chain
actors and subject matter experts. Interviews focused on respondents’ perceptions of the
markets’ underlying conditions, firms’ strategies regarding their engagement in the market,
and the market'’s structure and performance. The evaluation conducted household-level
surveys to collect data on farmer-level outcomes, perceptions of the benefits and challenges
of dairy farming, and household and herd characteristics. The same farmers were surveyed
twice, at baseline and endline. We also incorporated project management and monitoring
data and reports. We discuss each of these data sources below.

3.1Qualitative data

The qualitative data collection relied on purposive sampling aiming at the same balance
across the sampling criteria as at baseline in terms of the numbers of stakeholders
interviewed (e.g., a similar number of competitors, sales verifiers, project staff).

In contrast to the baseline data collection, which relied heavily on virtual interviews because
of COVID-19 pandemic restrictions, at endline the evaluation team collected data mostly in
person through interviews and focus groups. (In some instances, the qualitative team used
phone calls and online virtual formats for logistical purposes.) At the national level, we
conducted interviews to assess the endline characteristics of the market DPEIS and answer
our harvest questions (see Exhibit 3-1). Regional-level interviews across the four AgResults
target regions focused on engagement with competitors, extension officers, milk buyers,
input retailers, and farmers. Given the proximity of Pwani and Dar es Salaam, and to mirror
the geographic approach applied at baseline, we considered these two regions as one entity
for the purpose of sampling.

Exhibit 3-1. Qualitative sample by respondent type
Respondent type Endline sample Basis for sample selection
National-level sample

Key project staff, including the advisory staff, can

?gr?;;rﬁgsPro'ect 8 provide insight on the structure of the prize challenge
Staff ) and speak to the performance of competitors and the

sustainability of the P4AR model.

2 These stakeholders who have been involved in
verifying the sales reported by competitors to
determine eligibility for prizes.

Project Sales
Verifiers

These individuals are not direct participants in the
AgResults prize challenge but know of the activity

3 and can also provide perspectives broadly on the
dairy market and the market for DPEIS — they include
a few parastatals.

Regional sample

e Vet Farm (Dar) Competitors who might best represent a range of

o MiL Animal Nutrition (Dar) performance (high, medium, low) and who have
demonstrated sales in either all or some of the four
inputs; special consideration was also made for

Subject Matter
Experts

e Damian Agrovet (Morogoro)

Competitors * Kile Agrovet (Morogoro) those competitors who participated in the fodder

¢ Mkwakwani (Tanga) production competition as well.

e Qisso Agrovet (Tanga)

¢ Winfred Tesha Pasture Farm

(Tanga)
Livestock ¢ 4 government (1 in each of Government extension workers and those who may
extension officers the 4 regions) offer extension but also be private input retailers, as
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Respondent type Endline sample Basis for sample selection

¢ 3 private (1 combined they may offer different perspectives on working with
Dar/Pwani, 1 in Morogoro, 1 dairy farmers.
in Tanga)
Non-AgResults Al providers to determine whether
Non-competitor Al | e 8 (2 Dar, 2 Pwani, 2 their sales and overall perspectives on inputs, the
providers Morogoro, 2 Tanga) dairy market, and connecting farmers to Al services

may differ from AgResults prize competitors.

Non-AgResults input retailers to determine whether
their sales and overall perspectives on inputs and the
dairy market may differ from AgResults prize
competitors. This category focused on retail shops,
not wholesale businesses.

e 10 (2 Dar, 2 Pwani, 3

Input retailers Morogoro, 3 Tanga)

Milk buyers of different sizes (e.g. larger businesses

« 8(3 Dar, 1 Pwani, 2 and individual buyers) to understand their

Milk buyers Morogoro, 2 Tanga) engagement with dairy farmers and perspectives on
goro, 9 how the sales of inputs might influence the quality
and consistency of milk supplied to them.
Random selection of individuals based on the sample
Farmers e 8 Focus Groups

drawn at baseline

Note: The sample selection was done in consultation with the project management staff in Tanzania as well as our in-country local
consultant who is knowledgeable of the dairy sector.

For each type of respondent, we developed semi-structured interview guides (see Annex A)
to collect the data. We selected individual respondents across Klls and focus groups to
ensure representation across project regions, scale, and gender. Based on respondent
permission, the qualitative data collection team recorded interviews and focus groups to
complement written notes. The interviews ranged from 45 minutes to about 1.5 hours, while
the focus groups lasted more than two hours in some instances. Some of the topics covered
with key informants include perspectives on the dairy market and the market for DPEIS;
characteristics of the individual’s business if they were a competitor or input retailer,
especially their sale of AgResults targeted inputs and services; and their engagement with
dairy farmers. With project staff and competitors, we probed further on the prize competition
itself, partnerships and networks created, and the influence of other initiatives. The farmer
focus groups explored household and dairy activities; experience with DPEIS, and social
aspects of production in terms of who owns the different animals in the herd and who may
be responsible for various dairying activities.

Evaluation team members coded the notes in NVivo based on a predefined codebook to
analyse any emergent patterns and themes and update our outcome descriptions
accordingly. We then synthesised the findings and determined the relevant outcomes for
each harvest question. We substantiated our outcomes with our in-country consultant as well
as external literature review.

3.2Quantitative data

We conducted a household-level survey to collect data on farmer-level outcomes and
characteristics in July and August 2021 (baseline survey) and September and October 2024
(endline survey). We used baseline and endline survey data to assess changes in key
outcomes over the course of the project. The AgResults Tanzania Baseline Report describes
our approach to sampling households for the survey and findings from the baseline data
(Ness-Edelstein et al, 2022). The endline survey included the same farmers who completed
the baseline survey. Interviewing the same farmers in both surveys mitigated concerns that
changes in the composition of farmers could have influenced observed changes in
outcomes.

We modelled survey questions after the Living Standards Measurement Study Integrated
Surveys on Agriculture questionnaire and included modules on DPEIS use, dairy income
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and expenditures, milk and milk product production and consumption, training,
demographics, and recollections of technology use over time. The survey asked about a
range of DPEIS, including those incentivised through the prize competition as well as others.
The survey included questions about the long dry, short dry, and rainy seasons separately
where applicable because DPEIS use, production, and other outcomes may differ by
season. In the baseline survey, farmers were asked to report information for activities that
occurred during a 12-month reference period from June 2020 and May 2021. In the endline
survey, questions referred to activities that occurred between June 2023 and May 2024.

3.2.1 Sampling, sample size, and geographic distribution of endline survey

Baseline data collection involved 5,042 households: 4,059 households from the AgResults
target regions of Dar es Salaam, Morogoro, Pwani, and Tanga and 983 households from the
comparison regions of Mbeya and Njombe in the Southern Highlands. (Tanga was
oversampled, as the initial evaluation design planned to compare farmers in the Lushoto
district of Tanga to farmers in the comparison regions, though we later dropped this element
of the evaluation design as the two areas proved less comparable than expected). In the
base-and endline data, we identified outcomes that had long right tails of extreme values
such that we did not want to risk imputing or top-coding incorrect values. We therefore
excluded households that were in the top 5% of feed costs from participating in the endline
survey. We also excluded households in some areas of Morogoro that were not part of the
project target area. The final target sample for endline data collection included 4,613
households: 3,637 households in AgResults target areas and 976 households in the
Southern Highlands (see Exhibit 3-2).

Exhibit 3-2. Number of households included in baseline and endline data collection

Comparison area
(Southern Highlands)

AgResults target area

Dar es
Region SEIEED Morogoro Tanga Pwani Mbeya Njombe
Baseline 977 726 1,846 510 675 308 5,042
Endline 927 415 1,788 507 669 307 4,613
Endline as
% of
baseline 94.9% 57.2% 96.9% 99.4% 99.1% 99.7% 91.5%

Source: AgResults Tanzania Baseline (2021) and Endline (2024) Surveys.
3.2.2 Data collection and analysis

The evaluation team contracted with local data collection firms to conduct the household
surveys. Prior to data collection, the data collection firm reviewed, translated, and facilitated
pre-testing of the survey questionnaire with farmers like those targeted by AgResults. They
also scripted the survey instrument for data collection using a mobile platform. Once the
survey instrument was finalised, they recruited and trained enumerators with the evaluation
team’s participation. Training included review of the questionnaire, practice with the mobile
data collection template, mock interviews, and field-based pilot interviews with farmers. All
interviews were conducted in Kiswabhili.

Both the data collection firm and the evaluation team employed quality assurance
procedures to ensure data quality, such as pre-programming the surveys with skip logic and
range checks and conducting call-backs of respondents where errors were found. In general,
the evaluation top-coded outliers at the 95™ percentile (assigning the 95" percentile value to
all observations above that value) or used minimum and maximum quantity and price
information ground-truthed in the Tanzanian dairy market to address outliers.

3.2.3 Attrition between baseline and endline surveys

Of the 4,613 households included in endline data collection, 80% (3,688) completed the
survey (Exhibit 3-3). Notably, an additional 12% (551) did not complete the survey because
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they no longer owned dairy cows. (We discuss these households who stopped dairying
between baseline and endline, and the impact of this farmer churn on the project’s
sustainability, in Section 7.) The remaining 8% of households did not complete the survey for
other reasons, including the household was not surveyed or the respondent refused to
complete the survey.

Exhibit 3-3. Interview results for the endline household survey

081}
Source: AgResults Tanzania Endline Survey (2024). N = 4,613 households

We assessed differences in baseline household and herd characteristics for farmers who did
and did not complete the endline survey (Annex D). Of households that did not complete the
endline survey, 32% resided in Dar-es-salaam compared to 17% of farmers who completed
the survey. A greater share of households with endline data had a male head of household,
higher youth dependency ratio, and a larger proportion of household income from dairying.
Further, households with complete endline surveys had larger average herd sizes, and a
greater proportion had extensive production systems. The difference in herd characteristics
is driven by farmers who are not included in the endline data because they no longer have
cows, which accounts for 56% of households without endline survey data.
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Considering the structure, conduct, and performance of the private sector involved in
marketing dairy productivity enhancing inputs and services (DPEIS), the AgResults
prize competition has 1) helped competitors to expand their business; 2) contributed
to an increase in farmer demand for DPEIS and 3) reduced financial constraints both
for farmers and DPEIS providers through partnerships and encouragement of
collective action.

This evaluation question explores the impact of AgResults on private sector engagement in
the development and uptake of agricultural innovations. We framed this question considering
the SCP framework (see Section 3.1 for more information on the qualitative methodology).
Below we present detailed analysis of qualitative interviews and focus groups responding to
each of the harvest questions linked to the SCP framework to determine the impact.

4.1  Structure: Barriers to entry

Harvest Question - How have the barriers to entry for private sector engagement in

the development and uptake of agricultural innovations in the dairy sector changed?

The SCP paradigm measures and examines market structure by looking at several factors
such as the number of firms, the product offerings, and the barriers to entry and exit. For our
harvest question related to market structure, we focused on the barriers to DPEIS
businesses engaging in the DPEIS market, especially as understanding entry and exit of
private sector is critical to considering the sustainability of AgResults. The four outcomes
reflect perspectives from a diverse array of stakeholders, and not just the competitors, so
that we can better capture the market landscape.

Outcome 1: Changes in the performance of the market for milk and dairy products,
affects the motivation of private sector to engage in the development and uptake of
agricultural innovations.

In Tanzania, the dairy market is expansive, encompassing both smallholder operations and
milk processing entities, including small, medium, and large-scale industries that produce
and sell milk to consumers. Since baseline, the prevailing market structure has included
formal (dairy products processed and sold in accordance with government regulations
through formal market channels) and informal channels (milk and minimally processed
products sold directly to consumers). One key informant explained that consumer demand in
the informal market persists because “there is an accustomed tradition that quality and good
milk is found in your neighbourhood and not in the industry.” This structure poses a
challenge for dairy producers and input businesses, according to some stakeholders,
because it can affect the quality and availability of milk. One stakeholder noted, “those of us
who have invested in making the dairy value chain process grow are stuck somewhere”
because of the lack of continuous demand for milk sourced from formal processors.
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However, throughout the course of AgResults in Tanzania,
some stakeholders remarked that they have seen a positive
change in the growth of the dairy sector, which has in turn
contributed to the demand for DPEIS. Whereas the norm at
baseline was for people to purchase milk within the
neighbourhood rather than at formal stores, several key
informants pointed to the increased number of milk collection
centres and formal processing plants as an indication of
market growth in response to milk increasingly becoming a
staple in Tanzanian diet. According to some stakeholder groups, AgResults has influenced
some of the positive changes perceived in the dairy market. A few other stakeholders
cautioned that the perceived increase in milk production cannot be attributed solely to
AgResults; for instance, one person pointed to concurrent projects (Maziwa Zaidi Project
and the African Dairy Genetic Germ Project) as playing significant roles in contributing to the
overall rise in milk production, especially in Tanga.

The AgResults project is
beneficial because it
increases milk production
and motivates people.

-Kll respondent, M, Dar

Key informants also expressed that competitors have contributed to the growth of the dairy
market because they have used the prize funds to expand their shops and adopt digital
technology to reach farmers. As one competitor noted, “production of milk has increased
compared with three or four years back. There is assurance of animal food and veterinary
service; | can say it has contributed to the increase of milk by about 60%.”

However, a couple of stakeholders expressed concerns that AgResults might be contributing
to a boost in production of milk without a ready market being available to absorb the surplus.
As such, “...the farmer wonders, why should | produce more milk if there is no place to sell
it? It becomes negative. Instead of producing more... he prefers not to use inputs to be able
to produce more, because he has no place to sell the milk.” This perspective is important to
note when considering the sustainable effects of increased DPEIS usage.

Outcome 2: A significant barrier to entry for DPEIS businesses is financial resources.
DPEIS providers often must seek loans and financial assistance to expand their
businesses, and therefore the decision to enter or exit the DPEIS market hinges upon
their valuation of the investment worthiness.

All private sector informants from competitors to input retailers agreed that financial
constraints often pose a challenge to their DPEIS businesses, with stakeholders noting the
high cost for acquiring inputs such as machinery for pasture production or doctors who can
provide adequate medical and extension services. However, some respondents explained
that despite difficulties with payments for things like equipment or vaccines, “the current
profits [make] it worthwhile to continue producing.” One person suggested that “shared
services and the decentralization of dairy services across multiple areas” could lead to
increased milk production. Another recommended changes to the enabling environment
because “it would be beneficial to establish more effective policies regarding investments in
animal feeds and consultancy services.” There also exist some regional differences for input
businesses, as some respondents commented that Dar es Salaam is a more favourable
location for input businesses Milk prices in Dar es Salaam can be double or triple those of
other regions, therefore enhancing the purchasing power for inputs among DPEIS
businesses.
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Several stakeholders coalesced on market organization and
structure enhancements as particularly important when it
comes to influencing private sector views on whether to take
the financial risk of working in DPEIS. For producers and
private sector firms to have confidence in the market and to
see it as stable for their investments, the country must have a
“well-known system that ensures milk follows a specific
chain.” One stakeholder noted that more youth would be
encouraged to enter the business if they could more easily
understand where to distribute products so that they can
easily see how financial investments lead to gains.

“Milk... offers continuous
financial stability
[because] it is highly
valued in the market, and
it is essential for breeders
to afford extension
services and fodder
without stress. A stable
market encourages
investment from breeders,

whereas a declining Several competitors remarked on the training from AgResults,
market can bf and the partnerships built through the prize competition, which
discouraging. led them to overcome some of the financial barriers and their

“Kilrespondent, M, Dar pasjtancy around working with banks. One competitor

remarked, “now the bank proactively approaches us, inquiring
about our absence and encouraging further borrowing.
Without AgResults, our ideas might have stagnated, but it has opened our eyes to new
possibilities.” Project staff commented that AgResults was the first project to test the
commercial production of fodder and make the private sector aware of the feasibility and
profitability of investments in improved forage.

Outcome 3: Government policies influence the development of the dairy and DPEIS
markets and therefore can sway the degree of private sector expansion.

Lastly, our analysis of this question yielded an outcome related to the influence of
government policies on the development of the dairy and DPEIS markets. A conducive
enabling environment can influence private sector determination around whether investing
resources, both time and money, in DPEIS may be valuable. Although AgResults did not aim
to influence the enabling environment for inputs, and most respondents did not speak to this
contribution, one person remarked, “AgResults has played a pivotal role in influencing policy
changes and reducing the costs of input supply. It has made significant investments in the
supply chain workforce.”

Shifts in policies can have significant ramifications, as relayed in one story from a key
informant:

Over the past five years, we have successfully trained over 84,000 breeders across Tanzania,
visiting them to impart knowledge on modern breeding techniques. We have produced in
excess of 1 million cattle and trained more than 300 service providers who continue to utilize
our training to this day, even while employed by our competitors. Additionally, we have
instructed DPEIS officers and supplied them with the necessary equipment. However, the crux
of the matter lies in the policies. Our services were suspended following a ministerial
announcement that resulted in a policy shift, forcing us to shut down. It was only after the
appointment of a new minister, and subsequently another, that we were permitted to resume
operations. The interim period, during which services were not rendered to farmers due to
policy changes, had significant repercussions for both the companies and the farmers.

Respondents largely noted that the government now welcomes and encourages active
private sector engagement in the dairy sector. According to one stakeholder, businesses feel
more encouraged to offer private extension to farmers because government provision of
similar services has decreased, thus allowing more for room for the private sector to offer
advisory services without competition from government actors. At the same time, several
regulations have been introduced to incentivise the private sector to become more involved
in inputs, such as eliminating fees on the importation of fodder seeds and semen for
insemination, banning farmers from carrying milk in plastic vessels, and requiring
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government offices to use only local milk. These actions reduce costs for DPEIS providers to
run their businesses and provide favourable incentives to grow the dairy sector, which, as
noted in Outcome 2, concurrently motivates increased private sector engagement in DPEIS.
Overall, one competitor remarked that a more friendly environment to agricultural innovation
exists in the DPEIS market because of reduced taxes on dairy products and increased taxes
on imported milk. There are also some local laws that benefit the DPEIS market, such as in
Kongwa District where unvaccinated cows cannot graze in forests.

A few dissenting opinions did emerge, though, regarding whether government actions have
improved entry into the dairy market. For instance, one person noted that obtaining space at
the market can be difficult for dairy sellers and stated, “it's disheartening to be exploited for
fees without receiving the necessary support [from the Ministry of Industry and Trade]” so
that the dairy sector can receive some of the same incentives for market development as
other commodities. Another person explained that formalization of the dairy sector will
continue to challenge the growth of the market, and the many fees that different government
authorities levy “deters people from formalizing their businesses” and noted that only 3% of
the milk sold goes through the formal market (in the evaluation baseline survey found that 9
percent of milk was sold through formal channels in the surveyed population). Generally,
stakeholders remarked on the lax enforcement of laws, and one person pointed out that it
can be “disheartening when regulations... are enforced inconsistently.”

To conclude, the range of outcomes drawn from our qualitative data in response to this
harvest question suggest the possible influence of AgResults on private sector involvement
in DPEIS innovations. As competitors have used the prize fund to expand their businesses,
the resulting effect could be contributing to the growth and expansion of the dairy market.
Also, the increased engagement between farmers and DPEIS providers through AgResults
may have sparked greater farmer demand as they may have seen the benefits of engaging
with inputs and services. With an increased customer base, the private sector may be more
willing to enter the DPEIS market because they see lucrative gains. However, external
influences such as government policies and other dairy value chain initiatives may also have
affected the structure of the dairy market.

4.2  Conduct: Behaviour and participation of dairy market actors

Harvest Question - How has the behaviour and participation of dairy market actors,
especially marginalised populations, evolved because of participation in the

project?

To understand the results obtained for the harvest question related to conduct, we first
present some background on the AgResults competitors in Tanzania, gleaned from the
AgResults Final Report (AgResults, 2024) as well as our interviews with AgResults project
staff. The AgResults Challenge Project was launched in November 2019 with a convening of
52 key industry stakeholders that included input distributors and wholesalers, dairy
processors, feed manufacturers, parastatal organizations, relevant government ministries,
development partners, farmer associations, and cooperative union representatives. This kind
of event, according to AgResults project staff, was critical for dairy market actors to have a
grasp of the prize challenge. Even with the promotion of the prize challenge, stakeholders
noted that they faced difficulties explaining the premise of the pay-for-results model. As one
AgResults Project Management staff member noted, “...the first year it was hand holding
because it was a new thing to them [the competitors]. We had to do a lot of simplification of
the rules.”

As such, in Sales Periods 1 and 2, the AgResults project staff conducted in-person visits and
made phone calls to potential competitors to ensure an understanding of participation
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requirements and especially that competitors were putting together the appropriate
registration documentation. However, as noted in the AgResults Final Report, in Sales
Period 3 and 4 awareness reached a high enough degree that the project staff did not need
to conduct as much in-person engagement (AgResults, AgResults Tanzania Dairy
Productivity Challenge Project - Final Report, 2024). Exhibit 4-1 summarises the competition

sales periods.

Exhibit 4-1. Summary of competition sales periods
Sales Period Number_of Number of Bundles Number of Farmers
Competitors Sold Reached
1 6 4,116 2,590
2 11 (5 existing, 6 new) 37,391 10,114
3 16 (11 existing, 5 new) | 163,350 26,785
4 15 (14 existing, 1 new) | 625,196 45,344

Source: AgResullts Final Report (AgResults, 2024).

In particular, the AgResults Final Report noted that in Sales Period 4, two-input bundle sales
significantly increased, and three-input bundles increased somewhat, which may signal a
maturation of competitors’ business practices (AgResults, AgResults Tanzania Dairy
Productivity Challenge Project - Final Report, 2024). The most common multi-input bundle
was consistently parasite control and vaccines. Al sales in Sales Period 4 also surpassed
the total Al sales from all previous periods combined. The last sales period also saw the
introduction of the fodder incentive to increase fodder output, and this new prize incentive

led to an increase in complete nutrition bundles sold in Sales Period 4.

Our qualitative interviews with competitors shed some further light on their engagement in
the competition across the sales periods and their behaviour as related to each of the key
technologies. Exhibit 4-2 summarises the competitors interviewed and some of the

information they reported on their business.

Exhibit 4-2.

Profile of Competitors Interviewed

Competitor

Staff Composition

Geographic Coverage

Sales Outlets

Damian Agrovet

22 employees

Dar es Salaam,
Morogoro, Pwani,
Tanga

100% sold through
own wholesale
outlets

Kile Agrovet

5 employees

Dar es Salaam,
Morogoro, Tanga,

20% wholesale
outlets

MiL Animal Nutrition

[not available]

Dar es Salaam,

Morogoro, and Pwani,

[not available]

Mkwakwani Agrovet

5 employees

Pwani and Tanga

30% whole outlets,
70% retail

Oisso Agrovet 2 employees Tanga 20% wholesale,
80% retail

Vet Farm 30 employees Dar es Salaam, Pwani 20% wholesale
outlets

Winfred Tesha Pasture
Farm

30 employees

and Tanga

Dar es Salaam, Pwani,

20% wholesale
outlets

Source: AgResults Endline Data.

Notes: The exhibit presents summary data for the key informant interviews with AgResults Tanzania competitors.

Competitor strategies varied depending on the type of technology. Those involved in Al and
vaccinations often provided on-site services and had trained extension officers who travelled
to different locations to administer treatments and provide technical advice. Companies
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specializing in fodder and silage production employed direct marketing strategies, including
mobile shops and demonstration plots, to promote the benefits of quality feed. Some
competitors also formed partnerships with cooperatives and larger dairy farms to secure a
steady client base. Additionally, pricing strategies varied—some firms offered credit services
to encourage the adoption of new inputs, while others relied on direct cash transactions.

The competitors participating in Klls represented a diverse set of businesses, ranging from
small, family-run enterprises to more established veterinary input suppliers. Many firms had
been in operation for a decade or more and had expanded their geographical reach beyond
their initial locations. Ownership structures varied; some businesses were women-led, while
others had mixed ownership. Most competitors had permanent employees, contract workers,
and extension officers who played a critical role in market penetration. Their primary clientele
included smallholder farmers, cooperatives, and medium-scale dairy operations, reflecting a
broad demand for dairy-related inputs and services.

With this background on the competitors in mind, we present below some outcomes related
to their engagement with dairy market actors, especially farmers because of the importance
of farmer behaviour to the profitability of their DPEIS business.

Outcome 1: The prize challenge has transformed how competitors perceive and
engage with their client base, which has reinforced demand for bundled inputs.

The project incentivized competitors to prioritize farmer education and outreach. Notably,
one competitor discussed this transition, saying, “Before, we focused only on sales, but now
we focus on relationships. We help farmers understand why they need these services, and
in turn, they trust us and keep coming back.” The prize challenge encouraged firms to go
beyond simple product sales and actively engage in capacity building, ensuring that farmers
understood the value of the inputs being offered. Firms such as MiL Animal Nutrition and
Damian Agrovet established new sales centres and distribution networks, broadening their
geographic presence beyond their initial operational areas. MiL Animal Nutrition expanded
into Dar es Salaam, Pwani, and Morogoro, while Damian Agrovet strengthened its presence
in Gairo and surrounding regions. By promoting Al, better nutrition, and vaccinations,
competitors have helped bridge the knowledge gap, allowing farmers to make more informed
choices about their livestock investments.

Many competitors acknowledged that the incentive structure motivated them to adopt
proactive outreach strategies instead of relying solely on in-store sales. One competitor
stated, “At first, we were hesitant to invest in farmer outreach because we weren't sure it
would pay off. But the prize challenge allowed us to experiment, and we quickly saw how
direct engagement increased demand for our products.” Another competitor echoed this
sentiment, explaining, “We started visiting farmers directly, which was something we had
never done before. Now, even after the challenge, we see this as a key part of our
business.”

One way that competitors have engaged with farmers is through associations and
cooperatives. These groups offer a platform for farmers to share knowledge, pool resources,
and collectively address challenges such as high input costs and limited access to veterinary
care. By encouraging competitors to interact with these associations, the AgResults prize
challenge has fostered opportunities for collective action and resource sharing among
marginalised farmers. In particular, associations can provide access to services like
vaccination programs or discounted inputs, which would otherwise be unaffordable or
inaccessible.

However, to maximise the benefits of these groups with regard to providing farmers with
DPEIS, additional support is needed to address financial and structural barriers that prevent
equal access and sustained impact. For instance, many farmers, particularly those in more
remote or underserved areas, report little to no engagement with active associations or
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cooperatives. Where these groups do exist, their capacity to provide consistent support often
depends on external resources or funding, which may be limited or unreliable. As such,
though some associations may assist with veterinary services or input procurement, the
scope of support can be inconsistent, leaving many farmers without the full benefits of
membership. Women and less-resourced farmers face additional challenges in fully
leveraging the potential of these groups. Membership fees or contributions can be a barrier,
and decision-making within some cooperatives may still be dominated by men or wealthier
farmers, limiting equitable participation. These structural issues hinder the inclusivity and
overall impact of associations and cooperatives. Enhancing the capacity of cooperatives to
provide reliable services and promoting inclusive practices could better ensure that all
members can benefit equitably.

Stakeholders also suggested that future initiatives for increased farmer engagement should
focus on expanding access to training, integrating digital tools for farmer education, and
strengthening partnerships between private sector firms and extension services to ensure
long-term knowledge retention and adoption of best practices.

Outcome 2: Most competitors do not employ specific initiatives targeting
women, despite the centrality of their role in dairy farming.

Despite the centrality of women to dairy operations, and the requirement for gender plans in
AgResults applications to highlight strategies among competitors for reaching women dairy
farmers, most competitors in our interviews stated that they did not employ any specific
initiatives targeting these groups. They did, however, state that they aimed to treat everyone
the same regardless of identity. Among other stakeholders that did provide targeted support
for women, example initiatives included mentorship programs and activities to empower
women, with one respondent saying, “We empower women by building their capacity to
participate in entrepreneurial activities, including the production of yogurt and cheese.”
Another competitor remarked that they alter their training modality depending on whether
they can adequately reach women and/or ethnic groups, “you will see that we do training for
Masaai, as you know, for the Masaai we always train men alone and women alone as their
culture wants. We have also been providing training on women's empowerment.
Additionally, we have a lot of training concerning youths.” The findings are in line with most
research on the Maasai community, in which livelihood diversification and division of labour
relies on gender and age groups (Gitungwa, et al., 2021; Nkedianye, et al., 2020; Smith,
2015).

For women, managing income from milk can provide a sense of agency and financial
contribution, improving their status and voice within the household. One female farmer
reported, “Dairy production makes me less dependent on my husband because | can stand
alone financially, so | thank God for that. | won’t bother my husband if | am asked for a
contribution from my fellow women or when | want to send money to my aunt in the village.”
Key informants often explained that even if men are the face of the household dairy
business, women take on a much more active role when it comes to tending to animals and
overall dairy production.
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4.3 Performance: Promotion of AgResults technologies and market
performance

Harvest Question — How have competitors leveraged the prize challenge to
promote the AgResults technologies, and how have their actions influenced the

overall market performance of these technologies in Tanzania?

With the changes noted in the structure and conduct of private sector involvement with
AgResults technologies after the introduction of the prize challenge, we see a few outcomes
related to the overall performance of the market for these inputs in Tanzania.

Outcome 1: Competitors who leveraged the prize challenge saw expansions in their
market reach and service offerings. Firms reported increased demand for DPEIS,
leading to the establishment of additional sales centres and distribution networks.
Competitors indicate that AgResults changed their assessment of the value of
increased engagement with farmers for their businesses.

Competitors reported that the direct engagement with

farmers resulted in increased sales volumes, as well as “_..They [farmers] breed
improved health outcomes for cattle and higher milk yields. based on tradition...some
Some competitors noted that AgResults has allowed them do not understand the

to enhance the quality of their inputs and services, which significance of animals
has deepened trust. As one competitor commented, receiving veterinary care.
“consequently, livestock farmers seek us out, knowing that If an issue arises with his
proper vaccination by our team ensures the well-being of cows, he will consult a
their cows without any complications.” Other competitors friend for medicine.”

also remarked on the change in demand coming from -KII respondent, M, Dar

farmers themselves for inputs and services: “We have a
person called ‘on farm service’ who wakes up in the
morning and goes to visit the farmers and provide extension services and advice. When he
goes there, he creates demand and solves the challenges of dairy farmers.” Another person
emphasised the sensitization campaigns that have been conducted with farmers so that they
“know how important extension services are to their breeds as well as improving their
economy by them knowing the value of what they possess.”

The expansion of service availability has also influenced how farmers access inputs, with
many now relying on closer, more reliable sources rather than traveling long distances. One
competitor noted, “The DPEIS market has increased... | think [AgResults] has improved our
market more than before. We had only two dairy centres at the beginning but now we have
six centres and the other two centres that we cooperate with, making a total of eight centres.
We have gone even further, we now have the seed bank just because the demand has
increased as one indicator, and another indicator is that farmers are capable of paying for
the services more than before.” Increasing farmer access to the necessary inputs and
services to improve their production is important because smallholders’ motivation and their
purchasing power can heavily influence private sector involvement in DPEIS. One
respondent explained that the seasonal fluctuation in smallholder income adds
unpredictability to the dairy market and when farmers face financial shortages, especially in
the dry season, “it’s very difficult to sell anything advanced in the field of feed or services.”

Others agreed that smallholder demand drives the expansion of the DPEIS market but did
not cite individual farmer capacity or beliefs as the primary challenge; rather, they lamented
the systems that support dairy production. For example, one respondent explained that the
tradition of demand-based government provision of extension and medical services deters
herders who find the process of requesting support cumbersome, despite desiring such
services. As such, “it's becoming crucial for private service providers to be prioritised.
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Currently, the market for these services is underdeveloped in comparison to the need.” The
expansion of market reach and service offerings is therefore critical for strengthening
Tanzania’'s dairy sector, particularly for smallholder farmers who rely on accessible and

affordable inputs to sustain their operations.

Outcome 2: AgResults has fostered increased collaboration and partnerships within
the private sector, leading to more efficient service delivery and improved market

presence.

Competitors who recognised their limitations in covering vast
geographic areas formed partnerships to share extension
workers and coordinate services across districts. This
collaborative approach has allowed smaller companies to
expand their reach and provide more comprehensive
services. As one project staff remarked, in joining forces,
competitors can leverage their unique resources and
specialized skills, and gave the example of those who might
have more staff trained in vaccination now coming together
with competitors who have good land for fodder production.

The ability to pool resources and expertise across
companies can enhance the overall sustainability of dairy
services and inputs in rural areas. This shift from working
independently to forming alliances may be a key factor in
sustaining private sector engagement with farmers beyond
the prize competition. This collaborative model also builds a
more resilient value chain, where companies are better
positioned to meet farmers' needs, adapt to challenges, and
remain profitable (Jean-Joseph, Pham, & Maass, 2016;
Kihoro, Schoneveld, & Crane, 2021; Makoni, Mwai, Redda,
Zijpp, & Lee, 2014).

Some competitors discussed that they not only engage

Now if everyone does it
independently to get the
hay from Morogoro to
Arusha, it is very
expensive, so using a
joint measure makes it
easier. For example, the
car that delivers the silage
in Morogoro is the one
that returns hay to
Arusha, so the cost of
transportation has been
reduced to a great extent,
which make the farmers
get the product at a low
price, so it has reduced
the cost of transportation
and the cost of
production.

-Kll respondent, M, Dar

either with each other or other private sector companies, but also, they will engage with the
government in a public-private partnership. One competitor noted that the involvement of
government offices along with AgResult’s “notoriety” has helped to facilitate vaccination
campaigns. Another competitor emphasized the importance of a “collaborative system”
because government action is necessary to facilitate private sector engagement.

Abt Global

AgResults Final Evaluation Report —

23 July 2025 | 31

Tanzania Dairy Productivity Challenge Project



5. Evaluation Question 2: Impact on uptake of dairy productivity-
enhancing inputs

We find evidence that adoption of vaccine and parasite control technologies
increased in the AgResults target area. The proportion of farmers that purchased
single-input bundles for vaccines and parasite control increased by 4 and 19
percentage points, or 64% and 55%, from baseline, respectively. Increases in the
adoption of parasite control technologies, particularly acaricides, was driven by
farmers who purchased technologies from AgResults competitors, while
increases in the adoption of vaccines was widespread among farmers in the
AgResults target area. We did not find statistically significant increases in
proportion of farmers that used artificial insemination or purchased the nutrition
input bundle. However, adoption of the supplements, a component of the nutrition
input bundle, increased by 18 percentage points (67%) compared to baseline.
Estimates of increased adoption of AgResults vaccine bundles persisted when
comparing purchases of smallholder farmers in the AgResults target areas to
comparison farmers. However, increases in the adoption of the parasite control
bundle were not statistically different from increases observed among
comparison farmers.

Despite increases in the adoption of AgResults input bundles, the overall
proportion of farmers in the AgResults target area that adopted inputs in the
prize-required amount and the proportion of the herd receiving prize-required
amounts of inputs remained low at endline. Similarly, a low proportion of farmers
purchased multi-input bundles at endline. The modest gains in use among
surveyed farmers are expected given only 8% of farmers in the AgResults target
area reported purchasing inputs from AgResults competitors.

In Exhibit 5-1, we present results from three analyses of uptake of DPEIS. First, we present
results from pre-post analyses of changes in input use among farmers in the AgResults
target area with herd sizes of 60 cows or less (Panel A). Results in Panel A indicate the
overall change in the adoption of AgResults single-input bundles for farmers in the
AgResults target area. In Panel B, we present changes in adoption of AgResults input
bundles for farmers that reported purchases from AgResults competitors compared to
farmers that did not purchase from competitors. This analysis indicates the extent to which
purchases from competitors drive overall changes in adoption in the AgResults target area.
In Panel C, we report impact estimates from difference-in-differences analyses that compare
input use among smallholder farmers in AgResults target areas to a set of comparison
farmers. As discussed in Section 2, when the DID assumptions are met, these results reflect
the change in adoption of AgResults input bundles beyond increases that may have
occurred in the absence of AgResults. To ensure similarity between farmers in the
AgResults target and comparison areas, difference-in-differences analyses are restricted to
farmers with 10 cows or fewer with intensive or semi-intensive production systems.

We present results for the evaluation’s primary outcomes in the main text: household use of
inputs in the prize-required amounts for at least one cow. Results for exploratory outcomes,
including whether a household used any amount of each input (even if less than the prize-
required amount), households’ intensity of use, and sub-group analyses are provided in

Annex E —

Abt Global
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Exhibit 5-1. Changes in the proportion of farmers who bought prize-required
guantities of technologies for at least one cow

Change for farmers in the
AgResults region who
Change for farmers in the purchased technologies
AgResults region from competitors compared
to farmers that did not
purchase from competitors

Change for farmers in the
AgResults region relative to
comparison farmers

(A)o/ - (B)o/ - (€
Estimate f:o(r:n a.lnge Estimate f:o(r:n a.lnge Estimate ‘l,)ﬁa(s::Iairr:Se LT
baseline baseline
Artificial Insemination 0.01 14% 0.02 18% -0.03 21%
Vaccines 0.04* 64% 0.10 184% 0.06*** 105%
Parasite Control 0.19** 55% 0.08 29% 0.10 37%
Acaricides 0.14** 22% 0.06 10% 0.12* 23%
Anthelmintics 0.47** 33% -0.03 6% -0.05 -13%
Nutrition 0.00 14% 0.00 0% 0.21%** 326%
Supplements 0.18* 67% 0.08 26% 0.24** 55%
Fodder/hay -0.02 -17% 0.03 68% 0.15™* 93%

Source: AgResults Tanzania Baseline (2021) and Survey (2024) Surveys.

Note: Analyses include farmers that completed the endline and baseline survey. Prize-required amounts of Al are the use of Al on at least
one cow in the household. Prize-required amounts of vaccines require the use of at least two AgResults-approved vaccines. Prize-
required amounts of parasite control require the purchase of acaricides and anthelmintics and prize-required amounts of nutrition require
the purchase of supplements and fodder/hay. (A) Analyses include 2,490 farmers in the AgResullts target area with 60 cows or fewer.
Estimates are adjusted for household and herd characteristics. (B) Analyses include 2,490 farmers in the AgResults target area with 60
cows or fewer. Estimates are adjusted for household and herd characteristics. (C) Analyses include 1,295 farmers in the AgResults target
area and 686 farmers in the comparison area with 10 cows or fewer and intensive or semi-intensive production systems. Estimates are
weighted and account for household and herd characteristics. * p-value <0.1, ** p-value < 0.05, *** p-value < 0.01.

5.1 Changes in the use of artificial insemination

The proportion of farmers in the AgResults target area that used Al on at least one cow did
not change significantly between the baseline and endline surveys (Exhibit 5-1, Panel A).
Further, the proportion of farmers adopting Al in the AgResults target area remained low,
with 10 percent of farmers using Al at baseline compared to 11 percent at endline (Annex
H). We did not observe differential rates of uptake of Al between farmers that did and did not
purchase inputs from AgResults competitors (Panel B) nor other farmer characteristics
(Annex F).

In analyses comparing changes in adoption among the subset of smallholder farmers (herd
sizes of 10 cows or less), increases in the adoption of Al were not significantly different
between the AgResults target and comparison areas (Exhibit 5-1, Panel C). Adoption of Al
increased in both areas; however, increases were proportionately smaller among farmers in
the AgResults target area compared to farmers in the comparison area (Annex E).
Specifically, the proportion of farmers who used Al during the 12-month reference period
increased from 16% to 20% in the AgResults target area and from 11% to 19% in the
comparison area.

Several qualitative factors help explain the trends in Al adoption. Farmers in some areas,
particularly Tanga town, Muheza district, and Handeni district (all within the Tanga region),
have embraced Al due to observed improvements in milk yields and calf quality. This is
consistent with regional variation in the adoption of Al, where changes in the proportion of
farmers using Al ranged from a 54% decrease in Morogoro to a 31% increase in Tanga
(Annex G).
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However, many still struggle to detect when cows are in heat, which affects conception
success, especially in extensive grazing systems where monitoring is difficult. Skepticism
remains a barrier, as past Al failures due to technician expertise, breed compatibility, and
timing issues have made some farmers hesitant to continue using the technology.
Additionally, as at baseline, financial constraints push many farmers to prefer natural
breeding with bulls, even when they are aware of Al's potential benefits. These persistent
challenges likely explain why the adoption of Al did not achieve results in the AgResults
target area. Further, training programs and outreach efforts have expanded, including in the
comparison area of the Southern Highlands. Comparison farmers’ exposure to AgResults
limits our ability to detect increases in adoption due to AgResults among farmers in the
AgResults target area.

5.2 Changes in the use of AgResults vaccines

The proportion of farmers in the AgResults target area that purchased an AgResults vaccine
bundle (two or more AgResults vaccines) increased by 4 percentage points, a 64% increase
from baseline (Exhibit 5-1, Panel A). Increases in the proportion of farmers adopting the
vaccine bundle were greater among farmers that were customers of AgResults competitors
compared to non-customers. However, the difference was statistically insignificant (Exhibit 5-
1, Panel B). We also found increases in adoption were concentrated among households that
were less dependent on dairying (less than 50% of their household income), while there was
minimal change in adoption among households where dairying was the primary source of
income (Annex F). The increase in vaccine use among farmers that are less reliant on dairy
farming is consistent with increasing vaccine use among pastoralists. Indeed, the proportion
of farmers that purchased the AgResults vaccine bundle increased from 7% to 13% among
farmers with extensive production systems compared to an increase from 6% to 8% among
farmers with intensive or semi-intensive production systems (results not shown).

Increases in the adoption of the AgResults vaccine bundle were inconsistent across regions.
The proportion of farmers that purchased a vaccine bundle increased by 123% in the Tanga
region while the proportion of farmers decreased use by 55% in the Morogoro region (Annex
G). Regional differences in adoption are consistent with our finding that vaccine use was
often clustered within districts. For example, 26 of the 32 purchases of vaccines for black
quarter reported by AgResults farmers in the endline survey occurred within a single district,
and this district had no black quarter vaccines reported in the baseline survey (Exhibit 5-2).

Exhibit 5-2. Reported use of vaccines in the AgResults target and comparison areas

Vaccine Use for Farmers in the AgResults Target Area
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Vaccine Use for Farmers in the Comparison Area
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Source: AgResults Tanzania Baseline (2021) and Survey (2024) Surveys.
Note: Analyses include 2,596 farmers in the AgResults target and comparison areas with 60 cows or fewer and intensive or semi-intensive
production systems.

The DID analyses found that the proportion of farmers purchasing a vaccine bundle
increased by 6 percentage points for farmers in the AgResults target area compared to
farmers in the comparison area (Exhibit 5-1, Panel C). The relative increase is a result of a
decline in proportion of comparison farmers purchasing the vaccine bundle, from 8% to 3%,
without a significant change among farmers in the AgResults target area (Annex E). The
large decline in comparison farmers’ purchase of AgResults vaccines reflects geographic
bunching. Specifically, of the 136 farmers that reported using the black quarter vaccine in the
baseline survey, 92 farmers resided within a single district (Exhibit 5-2). Only 4 farmers in
that district reported using the black quarter vaccine in the endline survey. Geographic
bunching raises concerns that comparison farmers’ baseline use of vaccines varies year to
year and may not reflect endline use for farmers in the AgResults target area in the absence
of AgResults. We therefore caution that estimated impacts for vaccine use may reflect the
geographic prevalence of disease or the occurrence of group vaccination events rather than
the effect of AgResults.

5.3 Changes in the use of parasite control

The proportion of farmers that purchased an AgResults parasite control bundle (which
requires the purchase of both anthelmintics and acaricides) increased by 55% in the
AgResults target area (Exhibit 5-1, Panel A). Parasite control was the predominant input at
baseline, with 35% of farmers purchasing both acaricides and anthelmintics in prize-required
amounts for at least one cow (Annex E). We did not find evidence that increased adoption of
parasite control was driven by purchases from AgResults competitors (Exhibit 5-1, Panel B).
Increases occurred throughout the AgResults target area, ranging from a 43% increase in
Morogoro to a 76% increase in Pwani (Annex G). Changes in proportion of farmers that
purchased parasite control in prize-required amounts were greater among households with
low assets and those who relied on dairying for at least half their household income (Annex
F).

The proportion of farmers in the AgResults target area that purchased a parasite control
bundle increased by 37% compared to the comparison region; however, the result is
insignificant at the 10% level (Exhibit 5-1, Panel C). AgResults prizes required the purchase
of both acaricides and anthelmintics, and farmers in the AgResults target area increased
their use of both (Annex E). Farmers in the comparison area also experienced large
increases in anthelmintic use but almost no change in the use of acaricides.
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Through our qualitative analyses, several factors arose that help explain the trends in
parasite control adoption. Increased awareness of tick-borne diseases and education on
preventive care have encouraged more farmers to use this technology, particularly in regions
where disease outbreaks were previously common. Regulatory requirements, such as
restrictions on grazing for untreated cattle in Kongwa district, have further driven use of
parasite control in some areas. However, some farmers view the prize-required dosage
amounts as excessive, leading to partial adoption rather than full compliance. Women
farmers, often responsible for daily livestock care, have played a key role in parasite control
decisions, suggesting targeted outreach could further boost adoption. Regional differences
in product availability also influenced uptake. For example, Morogoro experienced improved
supplier access, while farmers in colder regions deprioritized parasite control in favour of
other inputs.

5.4 Changes in the use of nutrition

The proportion of farmers in the AgResults target area that purchased the AgResults
nutrition input bundle (requires the purchase of both supplements and fodder/hay) remained
largely unchanged between baseline and endline (Exhibit 5-1, Panel A). Baseline purchases
of the nutrition bundle were low, with 3.3% of farmers in the AgResults target area
purchasing nutrition inputs in prize-required amounts for at least one cow. The high percent
of farmers with extensive production systems in the AgResults target area (40% at baseline)
contributes to low adoption of nutrition bundle as these farmers graze their herds and are
less reliant on the purchase of nutritional inputs (Annex B). Trends in farmers’ purchases of
the nutrition inputs varied across components. The proportion of farmers purchasing
supplements in prize-required amounts increased by 67% between baseline and endline,
while the proportion purchasing fodder/hay in prize-required amounts fell by 17%.

We did not detect significant differences in the adoption of the nutrition bundle for customers
and non-customers of AgResults competitors (Exhibit 5-1, Panel B). However, purchases
varied regionally. For both nutritional inputs, adoption was highest in Morogoro, with smaller
changes observed in Dar es Salaam (Annex G). Further, farmers with larger herds (greater
than 10 cows) and extensive production systems had greater adoption of supplements and
fodder/hay compared to farmers with herd sizes of 10 cows or less and those with intensive
or semi-intensive production systems (Annex F).

Adoption of the nutrition bundle among smallholder farmers increased by 21
percentage points in the AgResults target area compared to the comparison region,
reflecting a 326% increase from baseline (

Exhibit 5-1, Panel C). We note that there were large differences in baseline rates of fodder
and supplement use between smallholder farmers in the AgResults and comparison areas.
For example, while 24% of smallholder farmers in the comparison area purchased
supplements and fodder/hay in prize-required amounts for at least one cow at baseline, only
6% of farmers in the AgResults target area did so (Annex E). Further, 78% of comparison
farmers purchased prize-required amounts of supplements at baseline compared to 43% of
farmers in the AgResults target area. Given these large differences in purchases of
nutritional inputs, we are less confident that trends in purchases by comparison farmers
reflect counterfactual trends for farmers in the AgResults target area had the project not
occurred. We therefore interpret DID estimates for nutrition as descriptive, rather than
causal.

In the qualitative data, farmers who reported to have accessed additional feed or been able
to improve the nutritional content of their herds’ diets have reported noticeable gains in
productivity, indicating the value of these interventions. However, feed affordability is one of
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the most significant constraints for smallholder farmers. Supplemental feed, which is critical
for maintaining milk yields during periods of low forage availability, remains prohibitively
expensive for many. As a result, farmers often resort to suboptimal feeding strategies, which
limit the productivity of even improved breeds.

Through trainings and advisory services implemented through the prize challenge, farmers
have reported greater awareness of the benefits of systems that enhance productivity and
reduce risks to herd health. Semi-intensive systems have been recognized for their potential
to balance controlled feeding and grazing, which can improve milk yields while minimizing
exposure to external threats such as diseases and theft.

5.5 Any use of inputs and intensity of use

In this section, we explored impacts on secondary measures of adoption, including any use
of technologies and intensity of use, measured as the proportion of the dairy herd that could
have received prize-required amounts of the inputs (Exhibit 5-3). We report findings from
difference-in-differences analyses using the subset of smallholder farmers in the AgResults
target and comparison areas. Results from pre-post analyses, which include the broader set
of farmers in the AgResults target area, are in Annex H. We do not report any use of Al in
this table, as it is included as a primary outcome in Exhibit 5-1.

Exhibit 5-3: Impacts on the use of technologies (any quantity) and the intensity of use
for smallholder farmers

Any use in the 12-month reference period

Vaccines 0.28 104% 0.00
Parasite Control 0.11 16% 0.01
Nutrition 0.19 167% 0.00
Proportion of herd that could receive the input in the prize-required amount

Vaccines 0.03 78% 0.01
Parasite Control 0.03 16% 0.57
Nutrition 1.43 92% 0.03

Source: AgResults Tanzania Baseline (2021) and Endline (2024) Surveys.

Note: Analyses are limited to farmers with a herd size of 10 cows or fewer with a semi-intensive or intensive production system. The
impact estimate reflects the change in use among farmers in the AgResults target areas minus the change in use among comparison
farmers. Results are weighted and account for household and herd characteristics. Prize-required amounts of vaccines require the use of
at least two vaccines included in AgResults. Prize-required amounts of parasite control require the purchase of acaricides and
anthelmintics and prize-required amounts of nutrition require the purchase of supplements and fodder/hay.

We find the proportion of farmers that adopted AgResults technologies in any amount
increased relative to the comparison area, which is consistent with increases in the purchase
of inputs in prize-required amounts in Exhibit 5-1. The intensity of use for vaccines also
increased more for farmers in the AgResults target area relative to comparison farmers. We
again caution that estimates for nutrition in Exhibit 5-3 should be interpreted as descriptive,
given the large differences in baseline use for farmers in the AgResults target area and
comparison farmers.

Exhibit 5-3 indicates that AgResults was more successful in increasing adoption among
farmers that previously were not purchasing the input, rather than increasing the intensity of
use. For example, the proportion of farmers that purchased at least one AgResults vaccine
increased by 28 percentage points, while the percent of the herd that could have received
the AgResults vaccine bundle only increased by 3 percentage points.
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5.6 Input bundles

AgResults was designed to incentivise competitors to sell combinations of DPEIS by
increasing the prize premium for purchases of 'multi-input bundles.” This was based upon an
understanding that using multiple technologies in combination optimises dairy productivity.
However, low use of multi-input bundles persisted at endline. For example, fewer than 6% of
surveyed farmers in the AgResults target area purchased any of the two-input bundles at
endline (see Exhibit 5-3).

Exhibit 5-4. Percent of farmers in the AgResults target area who bought the prize-
required amount of a two-input bundle for at least one cow

Baseline Endline Difference in
Mean Mean Means
Al & vaccines* 0.8% 1.3% 0.5%
Al & parasite control** 4.6% 5.9% 0.6%
Vaccines & parasite control*** 3.6% 5.1% 1.5%
Al & nutrition 1.2% 1.4% 0.2%
Vaccines & nutrition 0.4% 0.5% 0.1%
Parasite control & nutrition 1.4% 1.7% 0.2%

Source: AgResults Tanzania Baseline (2021) and Survey (2024) Surveys.

Note: Analyses include 2,597 farmers in the AgResults target area with 60 cows or fewer. Prize-required amounts of Al are the use of Al
on at least one cow in the household. Prize-required amounts of vaccines require the use of at least two vaccines included in AgResults.
Prize-required amounts of parasite control require the purchase of acaricides and anthelmintics and prize-required amounts of nutrition
require the purchase of supplements and fodder/hay. Difference in means * p-value <0.1, ** p-value < 0.05, *** p-value < 0.0.

Our intent was to estimate impacts on the purchase of each combination of AgResults
bundles, for a total of 11 outcomes. However, we do not show results for three and four-input
bundles because the frequency of these purchases was very low.

5.7 Reported purchases from AgResults competitors

The theory of change in Exhibit 1-2 indicated the project would impact adoption of DPEIS
through increased sales specifically by AgResults competitors. In this section, we explore
the extent to which purchases from competitors increased among surveyed farmers in the
AgResults target area, since the results presented above included all DPEIS purchases
whether from competitors or other sources. It is important to reiterate here, however, that
survey data likely undercount competitor purchases because some respondents had
difficulty remembering or reporting the source of their DPEIS. This means that

Exhibit 5-4 reports the number and percent of farmers in the AgResults target area that
reported purchasing at least one input from an AgResults competitor in the baseline and
endline surveys. Fewer than 2% of farmers reported purchasing DPEIS from an AgResults
competitor at baseline and only 8% of farmers reported purchases from competitors at
endline. Despite the rise in AgResults customers, these estimates remain well below the
project’s expected 22% market penetration. We discuss the scale of the project, and
potential underreporting of purchases from AgResults competitors, in more detail in Section
8.

Exhibit 5-5: Percent of farmers in the AgResults region that reported purchasing
DPEIS from AgResults competitors

Did not report DPEIS Reported DPEIS
purchase from AgResults purchase from
competitor AgResults competitor
Baseline 2,525 37 2,562
98.6% 1.4% 100%
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Endline 2,387 215 2,602
91.7% 8.3% 100%

Source: AgResults Tanzania Baseline (2021) and Survey (2024) Surveys.
Note: Analyses include the 2,560 farmers in the AgResults target area included in the pre-post analyses. These farmers had 60 cows or
fewer and completed the endline and baseline survey.

5.8 Discussion

We find evidence of increased adoption of AgResults technologies, including vaccines,
acaricides, anthelmintics, and supplements, in the AgResults target area. Adoption of
vaccines and parasite control increased more than adoption of other inputs, which aligns
with the high number of sales reported in the AgResults sales tracking system for these
inputs. AgResults’ activities were complemented by a combination of regulatory
enforcement, economic incentives, and improved access to services, all of which appear to
have contributed to increases in input use. Government policies, such as requiring
vaccinations for grazing access and shifting veterinary services to the private sector, have
encouraged compliance. Farmer education, cooperative-led initiatives, and mobile veterinary
services have raised awareness of the benefits, while competition among providers and
credit options have made these inputs more affordable.

Overall adoption of AgResults vaccines, parasite control, and supplement input bundles
remained low despite increasing during the project. For example, while 83% of farmers
reported any use of parasite control, only 54% of farmers used parasite control in prize-
required amounts for at least one cow. Low rates of overall adoption align with limited market
penetration by AgResults competitors, where only 8% of farmers in the AgResults target
area reported purchasing technologies from a competitor at endline. This share falls well
below the project’s expected 22% market penetration. We did not find that increases in
adoption in the AgResults target area were driven by purchases among customers of
AgResults competitors and we explore the project’s scale in more detail in Section 8.

Geographic bunching of some vaccinations indicates that large changes in vaccinations,
either increases or decreases, may reflect changes in use due to government or other
initiatives or in response to outbreaks. This is consistent with qualitative findings that point to
the preference of extension workers and/or DPEIS providers to engage with farmers in
groups, and therefore vaccines administered may occur in concentrated swaths. In the
gualitative data, farmers and other key informants identified the cost of vaccines and access
to veterinary services for administering these vaccines in rural areas as challenges for
increasing vaccination rates.

We also find evidence that AgResults may have mitigated the impact of external shocks on
households’ use of DPEIS. Stakeholders in our qualitative data remarked often on seasonal
fluctuations in production because of weather patterns. In particular, the purchase of
fodder/hay in prize-required amounts declined for smallholder farmers in both the AgResults
target and comparison areas from baseline to endline. However, the prize for the nutrition
bundle and the introduction of AgResults’ fodder incentive in 2023 may have ensured
farmers’ access to feed and protected against reductions in the purchases of fodder/hay in
the AgResults target area. This is consistent with the relatively smaller decline in purchases
for smallholder farmers in the AgResults target area relative to comparison farmers. Among
the broader sample of AgResults farmers, we find that increases in the use of prize-required
amounts of fodder/hay and supplements were driven by farmers with extensive production
systems and concentrated in the rural region of Morogoro. These farmers typically
purchased very little feed, instead relying on grazing. The availability of fodder/hay and
supplements for purchase was likely important for farmers seeking alternative sources for
feed.
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We do not find evidence that AgResults increased the use of Al. Qualitative data suggests
the lack of increased Al use was driven by the risk of failure and inconsistent veterinary
services. Notably, there was an increase in Al in the comparison area, consistent with
competitors’ expansion into the Southern Highlands later in the project’s lifespan as well as
other interventions focused on Al in this part of Tanzania. Our findings for Al cannot
therefore be interpreted as the isolated effect of AgResults because we cannot assume that
the Southern Highlands is an example of what would have happened in the AgResults target
area, absent the AgResults project.

We did not find evidence that AgResults generated large increases in the intensity of use.
This may reflect competitors’ marketing strategies, which focused on extension services, and
our findings suggest these efforts reached new customers rather than leading to increased
use among existing customers. A lack of growth in the intensity of use may also reflect that
farmers see value in DPEIS but are unable or unwilling to purchase the inputs in large
enough quantities for their entire herd.

Finally, our results highlight the complex environment around dairying in Tanzania and the
effect parallel interventions may have on estimated impacts and comparisons of pre-post
input use. For example, qualitative findings found that competitors organised vaccination
days in a specific ward or that the government held group vaccination events. As a result,
changes in vaccine use may reflect the geographic prevalence of disease or the occurrence
of group vaccination events rather than the effect of AgResults. Similar complexities arise for
the use of Al. While AgResults did not target the Southern Highlands, there was a significant
increase in the proportion of farmers adopting Al in this region. This may arise from
AgResults competitors expanding their services to this area, the presence of alternative
initiatives focusing on the adoption of Al, or an increase in the demand for Al among
comparison farmers. Lastly, we cannot account for the large difference in supplements and
fodder/hay observed between farmers in the AgResults target area and comparison area at
baseline. As a result, DID estimates provided in this report are descriptive comparisons,
rather than causal estimates of the impact of AgResults on input use.
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6. Evaluation Question 3: Impact on dairy productivity and farmer
income

Farmers in the AgResults target area experienced gains in dairy productivity
and revenue. Increased input use was associated with higher productivity, but it
was associated with a decline in income. AgResults farmers who used more
AgResults single-input bundles than at baseline experienced greater gains in
productivity compared to farmers that did not increase input use. The use of
one additional input in the prize-required amount for at least one cow is
associated with a 5% increase in productivity. Additionally, the use of one
additional input is associated with an increase in dairy revenue of US$55.
However, while the use of additional inputs increased dairy productivity and
revenue, inputs were associated with a decline in income (-US$81). This may
reflect farmers who purchased inputs in response to productivity shocks, such
as using vaccines when their herd is sick or purchasing fodder/hay due to a
reduction in available grazing land, or that costs of additional inputs are greater
than their resulting revenue. While these findings are not causal, these
relationships suggest that the cost of AgResults input bundles outweighs the
modest increases in productivity and revenue.

In this section, we test the assumption that the use of additional inputs leads to higher
productivity, which in turn will increase the sale of dairy products, revenue from dairy
products, and net income from dairy farming. We measured productivity as the annual
average number of litres of milk produced per cow, per day during the year. Revenue is the
amount earned from sale of raw milk and dairy products. ® Net income is calculated as
revenue received from dairy sales, including sales of milk and milk-derived products on the
informal and formal markets, minus the costs of Al, all vaccines, parasite control, feed
(including fodder/hay and supplements), medicines, and water. We estimated the
relationship between input use and productivity, revenue, and income using first-differences
regression and data for all farmers in the AgResults target area with herd sizes up to 60
COWS.

6.1  Association of input use and productivity

The majority of dairy farmers in the AgResults target area reported at least some milk
production during the 12-month reference period, increasing from 96% of farmers in the
baseline survey to 98% of farmers in the endline survey. Further, average productivity
increased by 13%, from an annual average of 2.06 litres per cow per day to 2.33 litres per
cow per day. Findings from regression analyses indicate that each additional input
purchased was associated with a productivity gain of 0.11 litres per cow per day (p-value <
0.1). Further, all technologies were individually associated with increased production;
however, estimates were statistically insignificant.

Exhibit 6-1. Association between the adoption of AgResults single-input bundles
and litres of dairy productivity, per cow per day
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Source: AgResults Tanzania Baseline (2021) and Survey (2024) Surveys.
Notes: We used a first differences approach to estimate the association between the adoption of AgResults single-input bundles and the
annual average number of litres of milk produced per cow per day. The analysis included 1,846 farmers in the AgResullts target area with

5 Dairy products included in the revenue and net income estimates are boiled milk and fermented
milk.
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herd size < 60 cows that completed the baseline and endline surveys. Prize-required amounts of Al required the use of Al for at least one
cow in the 12-month reference period. Prize-required amounts of vaccines require the use of at least two vaccines included in AgResults.
Prize-required amounts of parasite control require the purchase of acaricides and anthelmintics and prize-required amounts of nutrition
require the purchase of supplements and fodder/hay. Results control for household and herd characteristics. * p-value < 0.1, ** p-value <
0.05, *** p-value < 0.01.

6.2Association of input use and revenue

The percentage of farmers who sold dairy products and the percentage who sold products in
the formal market increased from the baseline to endline survey (Exhibit 6-2). However, we
find no association between the adoption of inputs and the probability of selling dairy
products or use of formal or informal markets in regression analyses.

Exhibit 6-2. Baseline and endline use of markets among farmers in the AgResults
target area

0.9
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Source: AgResults Tanzania Baseline (2021) and Survey (2024) Surveys.

Notes: We used a pre-post analysis to estimate differences in the use of formal and informal markets. The analysis included 1,894 farmers
in the AgResults target area with herd size < 60 cows that completed the baseline and endline surveys. Results controlled for household
and herd characteristics. * p-value < 0.1, ** p-value < 0.05, *** p-value < 0.01.

Average reported revenues from dairy farming were US$418 in 2021 and $584 in 2024.°
These estimates undercount average total revenue for farmers in the AgResults target area
because we excluded farmers from the analysis who sold dairy products during the dry
season as this information was not collected in the endline survey (n = 158). Exhibit 6-3
reports regression results for the association between the adoption of single-input bundles
and farmers’ total revenue from dairying. The adoption of an additional input bundle was
associated with a US$50 increase in total revenue, a 12% increase from baseline for each
bundle purchased. The adoption of Al and AgResults vaccines and parasite control
technologies were associated with increases in total revenue, while there was a negative
association between revenue and the adoption of the nutrition bundle (fodder/hay and
supplements). Findings for the relationship between income and these technologies were
statistically insignificant (p-value < 0.10).

6 We adjusted revenue and net income for inflation using the CPI Index from July 2021 of 104.3 and
October 2024 of 115.54: https://tradingeconomics.com/tanzania/consumer-price-index-
cpi#:~:text=Consumer%20Price%20Index%20CPI1%20in%20Tanzania%20averaqed%2087.09%20poi
nts%20from,0f%20Statistics%20(NBS)%20%2D%20Tanzania. Tanzanian Shillings were translated to
US Dollars with the conversion rate of 1 TZD = 0.0004 USD.
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Exhibit 6-3. Association between the adoption of AgResults single-input bundles,
total revenue, and net income

Parasite Control
Al Bundle Vaccine Bundle Bundle

Number of Input
Nutrition Bundle Bundles

Total Revenue (US$)
N=1,838

Estimated Change with Adoption

$117

$62

$45

-$60

$50

P-value

Estimated Change with Adoption

0.17

$36

0.23

-$83

0.18

-$23

0.63

-$587

0.02

Net Income (US$)
N=1,790

-$75

P-value

0.74

0.23

0.69

0.01

0.12

Source: AgResults Tanzania Baseline (2021) and Survey (2024) Surveys.

Notes: Al = artificial insemination. US$ = U.S. dollar. We used a first differences approach to estimate the association between the
adoption of AgResults single-input bundles and total revenue and net income for farmers in the AgResults target area, herd size < 60
cows. For total revenue, we excluded farmers with revenues above the 95t percentile. For net income, we excluded farmers with income
below the 5t percentile and above the 95! percentile. Prize-required amounts of Al required the use of Al for at least one cow in the 12-
month reference period. Prize-required amounts of vaccines require the use of at least two vaccines included in AgResults. Prize-required
amounts of parasite control require the purchase of acaricides and anthelmintics and prize-required amounts of nutrition require the
purchase of supplements and fodder/hay. Results controlled for household and herd characteristics.

6.3  Association of input use and income

Average net income from dairy farming was US$53 in 2021 and US$103 in 2024. We
allowed for negative net income when revenue from dairy sales was less than the total cost
of inputs related to dairying or they had particularly high costs (for example, high medicine
costs in a year if they had a sick cow). Exhibit 6-3 reports the change in farmers’ total
revenue and income associated with the adoption of AgResults technologies. Due to the
long tails in reported income, both above and below zero, we limited the analyses to farmers
whose net income was between the 5" and 95" percentile. We excluded farmers from the
analysis with income who sold dairy products during the dry season at baseline as this
information was not collected in the endline survey (n = 158).

The number of inputs purchased is associated with a loss of income (-US$75, p-val = 0.12)
and is driven by a negative relationship between the adoption of the nutrition bundle, which
significantly reduced net income (-US$587, p-val < 0.01). However, we find that the share of
farmers with negative net income decreased between surveys. During the baseline, half of
farmers surveyed had net incomes less than zero. During the endline survey, 41% of
farmers had net incomes less than zero.

6.4 Discussion

The project’s business plan expected per-cow productivity to roughly double for cows that
received technologies from competitors due to AgResults over the course of the project,
however, estimates varied by input type (AgResults, Dairy Productivity: Business Plan,
2019). We find a modest 0.11 litre increase in per cow, per day milk production with each
additional AgResults single-input bundle purchased, representing a 5% increase from
average productivity at baseline. This increase is significantly lower than the expected
benefit. Increases in the sale of dairy products were also modest in both the informal and
formal markets. Further, farmers use of markets was not associated with the use of
additional AgResults technologies. A limitation of these analyses is that we are unable to
confidently identify farmers that purchased inputs from AgResults competitors, and it is
possible that the productivity increases were larger for customers of AgResults competitors
than for farmers who obtained inputs from other sources, though there is no reason to
suspect that would be the case. Nevertheless, these findings suggest that the project’s
benefits for dairy productivity were not widespread.
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The adoption of technologies was associated with increases in productivity. Further, the
adoption of technologies translated to meaningful gains in revenue, with each adopted
bundle increasing revenue by 12%. One important exception was that the purchase of a
nutrition bundle was associated with a decrease in revenue. It is unclear why this was the
case as in qualitative findings farmers identified inaccessible and poor-quality feed as a
driver for why their cows may not be as productive. “The biggest reason for my
understanding is the feed. The leaves are withered, the water has become salty, and the
cows spend long journeys to follow pastures in a distant place, so much so that when they
come back, they are first tired, and then they are not well fed, which is the reason why they
do not have much milk income. If there were pastures nearby and clean and safe water,
maybe the income from milk would increase.” A potential reason for the negative association
between productivity and the purchase of a nutrition bundle may be that farmers purchased
DPEIS in response to productivity shocks, such a reduction in the grazing land due to
drought. Thus, purchasing the input did not increase nutrition above baseline, but was a
substitute for other sources of nutritional inputs.

An important assumption in the theory of change is that increased revenue for farmers
translates to increased income for their households. This assumption is not supported by
findings from the regression analysis. We find increased adoption of technologies is
associated with a decline in income, particularly the purchase of a nutrition bundle. This
indicates that farmers purchasing AgResults input bundles were unable to sufficiently
increase dairy revenue such that net income rose. As indicated in our qualitative data, there
are significant seasonal fluctuations in milk prices. Many farmers rely on local and informal
markets, where milk prices are unstable. During the dry season, milk shortages lead to
higher prices, but in the rainy season, increased supply often results in lower prices. Due to
an error in survey programming, the endline survey only captured sales of dairy products
during the rainy season. While we excluded these farmers from analyses of revenue and net
income to mitigate changes in outcomes due to missing data, we may underestimate
changes in revenue and net income. However, we note that less than 8% of farmers
reported selling dairy products during the dry season, such that we do not anticipate missing
sales from the dry season significantly alters our findings.

We note that net income is based only on milk sold in formal and informal markets and does
not account for benefits of increased milk production that is consumed by the household.
Further, additional input use may decrease mortality rates for dairy herds, which is not
accounted for in our calculations of net income. The fact that households engage in dairying
not only for income, but also for home consumption and to maintain livestock as a household
asset, indicates that revenue and net income likely underestimate the true benefit to
households of increased dairy production.
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The private sector has largely expanded direct outreach and engagement with
farmers. They now recognise the potential to work with smallholder farmers to
increase dairy productivity, which in turn improves their DPEIS business.
However, enthusiasm is tempered by concerns over the long-term financial
viability of these investments, particularly in rural areas where farmers have
limited purchasing power. Farmers continue to see the cost of inputs as a major
barrier to increased adoption of DPEIS.

The AgResults theory of change hypothesises that demand for DPEIS could be sustained if
increased uptake of inputs leads to productivity benefits and income gains. The AgResults
Final Report notes that competitors have reinvested the prizes into their businesses and
suggests that this action indicates sustainability of the AgResults project (AgResults, 2024).
Our harvest questions and the resulting outcomes consider this definition of sustainability as
we seek to understand (1) how the private sector’s business models have evolved,
particularly with regard to engaging with dairy farmers; (2) with the larger context, including
the enabling environment, for continued investment in the DPEIS market and the impact of
that on their business decisions; and (3) whether stakeholders believe that the farmer
benefits that they see might be sustained in the absence of the prize challenge.

7.1 Business model transformation

Harvest Question - To what extent has the involvement of private sector in
delivering inputs and extension services to dairy farmers changed private sector

engagement with dairy farmers?

If we consider business model transformation as a marker

of sustainability, a key area to consider is how the private It's clear that the

sector engages with farmers and the degree to which they AgResults project has
may continue to feel incentivised to interact with stimulated the private
smallholders. Qualitative data indicate many competitors sector to not only invest in
have expanded geographically, reaching regions and but also actively

farmers previously unserved: “We had the preconceived participate in the market
notion that our work was limited to the town, but the project o |iyestock equipment,
broadened our perspective. This realization enabled us to shifting from a passive to
venture beyond urban confines, which, in turn, markedly a proactive stance in
boosted input sales.” The shift to direct outreach and client engagement.
diversified service delivery reflects a fundamental change in -KIl respondent, M, Tanga

how the private sector interacts with dairy farmers. This
change suggests that the AgResults project perhaps has
assisted competitors to change their business models in the dairy sector by showing that
direct engagement with farmers, whether individually or via groups, is profitable and scalable
(Kihoro, Schoneveld, & Crane, 2021).

Adoption rates for vaccines, parasite control, and Al may increase further if competitors
continue to expand their customer base and educate farmers on the benefits of these
technologies. Use of nutrition inputs, particularly fodder/hay may not see large changes in
the AgResults target area unless large numbers of farmers can be persuaded to intensify
their production. Over 40% of farmers surveyed in the AgResults target area reported
extensive production systems, for which households do not typically purchase fodder/hay.
Per the qualitative data, the materials and infrastructure required for semi-intensive systems,
such as secure housing and consistent access to high-quality feed, are often beyond the
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reach of less-resourced farmers. However, as noted above, the development of a formal
market for fodder/hay may be key during years with low supply of fodder/hay.

7.2 Remaining barriers to sustained investment

Harvest Question - How have private sector views on their involvement in agricultural

innovations and extension services in the dairy sector changed?

AgResults has provided financial incentives and technical assistance to private sector firms
to reduce the risks associated with entering underserved markets. Through the prize
competition, AgResults encouraged firms to invest in agricultural innovations and extension
services, even in areas with limited market activity. By offering targeted support, AgResults
helped private sector actors establish a foothold in challenging markets. This support not
only offset initial investment costs but also demonstrated the viability of serving these
communities, motivating firms to expand their presence and services. One member of the
AgResults project staff discussed the sustainability of these outcomes and how financial
incentives provided initial motivation for competitors, saying, “Initially maybe it was the
money. ‘How are we going to get money?’ but in the course of implementing the project, they
realise it's not the money. When they saw that the way they improve—they increase their
market share—the way they improve doing their business, they increase the number of
clients. Some of them were doing 300 farmers and now they are doing more than 10,000
farmers — that is a big jump.”

However, there remain among competitors some concerns about the financial viability of
engaging in the DPEIS market. As noted in the qualitative data, competitors are particularly
worried about servicing farmers who may lack purchasing power; literature also reveals
private sector engagement may be limited where the market for agricultural innovations and
extension services is too limited to generate consistent returns (Ferris et al., 2014; Norton &
Alwang, 2020).This is particularly evident in rural and underserved areas, where affordability
challenges constrain demand for high-quality inputs and technical support (Mpogole,
Dimoso, & Mayaya, 2020). When asked about the market for input and services, one
respondent noted, “Yes, the market is available, but | don’t think these inputs and services
suppliers reach all smallholder farmers, especially in rural areas, because the big challenge
with smallholders is the lack of services from these suppliers. Most of them are in town
areas, while the big demand for their services is in rural areas.”

Additionally, government policy may play an important role in whether private sector
behaviour around continued extension and engagement with dairy farmers may persist in the
absence of the AgResults project. Private sector stakeholders acknowledged the importance
of government support and policy alignment in creating an enabling environment for
agricultural innovations, with one respondent noting, “There is a significant demand for
inputs and services in the agriculture industry, as they play a crucial role in guiding farmers
on what actions to take. Input and Services need to be well-coordinated with the
government, ensuring reliable services are available at the village, street, and ward levels.”

However, inconsistent policy implementation and limited coordination between public and
private sectors are seen as barriers to scaling extension services. Policies that encourage
investment, streamline regulatory processes, and provide financial incentives for innovation
are viewed as key to expanding private sector participation in the dairy sector.

Firms have reported difficulties navigating unclear regulations or adapting to sudden policy
changes, which can disrupt business operations and deter long-term investments.
Additionally, limited coordination between public and private sectors often results in
fragmented efforts, with duplicative or poorly aligned programs failing to achieve their
intended outcomes. AgResults played a crucial role in highlighting the importance of
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government support and policy alignment in creating an enabling environment for agricultural
innovations. By fostering dialogue between public and private sector stakeholders,
AgResults emphasised the need for cohesive policy frameworks that facilitate private sector
investments. The project’s initiatives underscored how public-private collaboration can
address systemic barriers.

7.3 Persistent challenges for sustained farmer adoption

Harvest Question — What is the likelihood that any gains seen in the productivity
and profitability of farmers’ dairy business to be sustained, especially

considering any possible changes in milk prices?

The household survey indicates that 60% of farmers in the AgResults target area reported
income as the greatest benefit to dairying in 2024. Competitors and most project staff report
that farmers have seen increased productivity and reduced production costs, even though
farmers themselves reported that input costs remain prohibitively high. The EQ3 results also
show that purchasing additional DPEIS leads to lower dairy income because revenue gains
are not large enough to offset input expenditures.

The challenges to profitability may result from the fact that dairy farmers, particularly those
from marginalised groups, face significant financial challenges in maintaining and improving
their operations. Especially, Al was the input that farmers most cited as prohibitively
expensive, and many farmers cannot afford repeated attempts when initial efforts fail
(Mwanga, Muijibi, Yonah, & Chagunda, 2019). This limits their ability to improve herd quality
and milk productivity, constraining their potential to generate higher incomes. Similarly, the
cost of supplemental feed, especially during dry seasons when natural grazing is scarce,
poses a substantial challenge (Wassena, et al., 2015). Farmers who cannot afford
supplemental nutrition often experience decreased milk yields, further compounding their
financial difficulties.

To cope with these challenges, many farmers rely on informal systems or community-based
credit arrangements. Borrowing money from neighbours or family members is a common
strategy for covering costs associated with inputs like feed or veterinary care. While these
informal solutions provide temporary relief, they are not sustainable and often place farmers
in precarious financial situations. The lack of formal financial support systems, such as loans
or credit from input providers, exacerbates these challenges, leaving many farmers without
reliable means to invest in their farms (Mlozi, Mtambo, & Olsen, 2015).

The impact of these financial barriers is particularly pronounced for less-resourced farmers,
who are often unable to take advantage of improvements in dairy farming practices due to
their limited ability to purchase necessary inputs. This perpetuates cycles of low productivity
and income, disproportionately affecting those who are already economically vulnerable.

All competitors remarked on the importance of healthy cows for sustainable productivity and
stated that farmers who have increased uptake of inputs and services will better ensure the
survival rate of their herds, thereby increasing milk supply. As well, competitors noted that
farmers “now seek support from experts” and they are now “enhancing the capability of
livestock farmers through extensive training.” According to the AgResults theory of change,
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competitor-facilitated trainings can educate farmers about the value of technologies and
maximise use. These findings suggest that farmers may benefit economically from input
purchases in the long term (something the evaluation did not assess), for example because
of increased animal longevity and health of the herd over time, even though their income
may not improve in the short term.

Indeed, the quantitative data show the most common
reason for increased use of DPEIS is that farmers reported

learning about the importance of the input (Exhibit 7-1). In Even production of milk
2024, only 11% of farmers in the AgResults target area has increased compared
reported attending a training in the 12-month reference with three of four years
period, although that does represent a slight increase back; there is assurance
compared to 7% in 2021. Farmers may also be learning of animal food and

about the importance of DPEIS from additional sources or veterinary service, | can
events, such as government-sponsored vaccination say it has contributed to
programs or through other projects and initiatives in the the increase of milk about
regions (e.g., Maziwa Zaidi or the African Dairy Genetic 60%

Gains project). -Kll respondent, F, Dar

Exhibit 7-1. Reported reasons for increased input use
for farmers in the AgResults target area

Nutrition Al Vaccines  Anthelminthics Acaracides
Greater availability 20% 43% 17% 26% 32%
Learned about importance of
inputs 69% 74% 73% 75% 68%
Become cheaper 31% 13% 30% 32% 37%
Other 29% 14% 29% 24% 27%

Source: AgResults Tanzania Endline Survey (2024).

Note: Al = artificial insemination. Results are limited to farmers in the AgResults target area that responded to the endline survey and
reported increasing their use of the input in the 12-month reference period. Farmers were allowed to report more than one reason for
increased use.

In the qualitative data we find across our discussions with farmers the request for more
training and comments both from these farmers and other stakeholders that knowledge gaps
can hinder the broader adoption and appropriate usage of DPEIS. In some cases, farmers
have indicated a need for more targeted training to help them understand the practical
application of these practices and how to adapt them to their local contexts. Specifically, a
farmer noted that “Insemination has become a significant challenge. | believe we need
expert advice on the precise timing of heat for cow insemination, which we may not be
aware of.” Another discussed the lack of knowledge required to assess dairy productivity,
saying “Because we don’t have enough knowledge on farming it is difficult to know if our
dairy cows are productive.” Others mentioned that they struggled with drought’s impacts on
productivity, but that they did not know how to address the issue.

Only one input retailer outside of the AgResults competition noted that cows “produce a lot
of milk after the smallholder farmers purchase and start using our products.” Additionally,
farmers themselves held differing viewpoints and pointed often to challenges that hinder the
improved productivity of their herds.

The cost of inputs is an important factor of demand, and 64% of farmers in the AgResults
target area identified the cost of inputs as the greatest challenge to dairying in 2024. This is
consistent with findings from EQ3 where the adoption of DPEIS was associated with a
decline in net income. While the adoption of technologies was associated with a rise in
revenue, the gains were not enough to offset the costs of dairy farming. These results imply
that the costs of inputs, including those of AgResults technologies, continue to be a key
barrier to increasing household incomes. In 2024, farmers also reported a lack of pasture
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places (67%), access to services and professionals (48%), no markets to sell to (38%), and
unavailability of inputs (36%) as challenges of dairy farming. Again, farmers’ reports of no
markets to sell to is consistent with the low percentage of farmers (13%) who sold products
in formal markets in 2024.

As noted in Section 6, fluctuating milk prices can also be an obstacle to profitability. Farmers
across focus groups provided varied responses when it came to whether they receive a
good price for milk, but overall, farmers deemed milk prices “insufficient”, “not good”, or “too
low”, and therefore the income earned can make it challenging for them to cover operational
costs to care for their herd. Despite these challenges, strong demand for milk, especially in
urban centres, has helped mitigate the impact of price fluctuations. One person noted that
“Dar es Salaam is another favourable location for input business due to higher milk prices,
which can be double or triple those in other regions.” The growing demand for dairy products

in areas like Dar es Salaam has provided a steady market for many farmers.

Some stakeholders remarked that the usage of inputs and services promoted by AgResults
has helped to enhance the productivity of cows to meet the growing demand for dairy
products. As one project verifier commented, “We can see that if a person started with few
sales and now the sales have increased to the smallholder farmer then productivity has
increased.” However, from an examination of quantitative and qualitative data, it was unclear
whether increases in productivity mean significant increases to household income. The
sustainability of the project’s outcomes may therefore depend on competitors’ ability to
encourage sustained demand for inputs in the absence of immediate positive impacts on
household income. Indeed, for sustainability to be desirable we must assume that the
economics of dairy farming in the long term (from herd health and longevity) would offset
short-term income decreases. Testing this assumption is outside the scope of this
evaluation. It is also unclear whether demand for fodder/hay will be sustained given that
increases were primary observed among farmers who typically rely on grazing, such that
their purchases of fodder may fluctuate with the availability of grazing lands.

Lastly, attrition from dairy farming may also influence the sustainability of AgResults. We find
that 11.9% of baseline farmers in both the AgResults and comparison areas no longer had
dairy cows when contacted for the endline survey. Farmers that were no longer engaged in
dairying had a smaller average number of cows at baseline (1.5 milking cows for farmers
who exited compared to 2.7 milking cows among farmers who did not exit, p-val < 0.01).
Also, a larger share of farmers who exited farming obtained less than a quarter of their
household income from dairying at baseline (57% of farmers who exited compared to 48% of
farmers who did not exit, p-val < 0.01) compared to other farmers. Reasons for exits
included the death of cows (16%), the farmer did not have enough time to take care of the
herd (13%), or the farmer sold cows to cover household expenses (12%). However, as the
endline survey did not interview farmers that were not engaged in dairy farming at baseline
we cannot assess the extent to which exits from dairying may be offset by new households
entering production.
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8. Evaluation Question 6: Evidence on scale

In the endline survey, 8% of farmers reported purchasing DPEIS from an
AgResults competitor, a low proportion but still a substantial increase from 1.4%
at baseline. These estimates are likely an undercount, as farmers may remember
the name of the salesman or shop where they bought their DPEIS but not know
whether these individuals and locations were associated with AgResults
competitors.

AgResults projected that 22% of farmers in the target area would purchase DPEIS from
AgResults competitors. However, the evaluation found the project experienced a more
modest scale based on the number of surveyed farmers who purchased technologies from
AgResults competitors. In the baseline survey, the percentage of farmers in the AgResults
target area who reported purchasing DPEIS from an AgResults competitor was small (only
1.4% of farmers). In the endline survey, 8% of farmers reported purchasing DPEIS from a
competitor. The low number of farmers may result from a few different pathways. First,
farmers may know the name of the individual or shop where they purchased DPEIS, but not
necessarily associate that individual or shop with an AgResults competitor. Estimates of
purchases from AgResults competitors may therefore be an undercount of actual sales.
Second, most farmers were already purchasing DPEIS and purchased them from non-
AgResults competitors at the start of the project. Specifically, over 90% of farmers in the
baseline and endline surveys reported purchasing at least one of the AgResults technologies
from companies not involved in AgResults. Thus, AgResults competitors may have been
less successful selling to farmers who were already purchasing DPEIS elsewhere.

Qualitative findings from interviews indicated private sector firms may face challenges
reaching farmers in underserved regions or less-resourced farmers. Firms may bear higher
costs operating in areas with limited infrastructure and may have difficulties engaging with
less organised farmers. Additionally, the diverse needs of farmers across different regions
require tailored approaches, adding complexity to scaling these initiatives.
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9. Evaluation Question 7: Lessons learnt

We find that increases in adoption, both in new use of technologies and use for a
greater proportion of the herd, may be hindered by barriers not explicitly
incentivised in the prize structure. The project may have achieved greater scale if
competitors were directly incentivised to improve the affordability of DPEIS.
Robust processes for verifying farmers purchasing inputs from competitors and the regions
experiencing the greatest sales are necessary to understand project impacts and success in
meeting market penetration targets. A positive consequence is that the introduction of a
fodder PfR incentive in 2023 may not only support long-term gains in dairy productivity, but it
also improved fodder availability during a period of drought thus may have helped farmers
protect themselves from short-term productivity losses that would have otherwise occurred.

9.1 A combination of pull and push mechanisms may facilitate sustained
adoption of DPEIS and private sector engagement

The qualitative findings suggest that the private sector is motivated to invest in DPEIS if they
feel that the dairy market is strong. Importantly, almost all stakeholders interviewed did feel
confident in the growth of the sector and therefore have made efforts to scale their
businesses. The prize challenge for competitors was a helpful incentive to pull them into
more direct engagement with dairy farmers and to open additional sales outlets.

For both competitors and non-competitors, a potential limiting factor to their investment in
DPEIS may be tied to farmer demand. Both the qualitative and quantitative findings indicate
the cost of inputs remains a key challenge to dairy farming. During the project, competitors
were able to reduce DPEIS prices charged to farmers both by reducing their own costs and
by offering financing and incentives to buyers. Some reduced their costs through direct
sourcing; eliminating intermediaries; and using direct-to-farm delivery, mobile shops, and
extension officers to cut operational expenses. Some offered flexible payment options like
short-term credit to retailers and small-scale buyers. Some provided discounts and bulk
purchase incentives. Continuing these strategies, and similar attempts to improve
affordability, is important to expand service reach and increase adoption among smallholder
farmers. Further, if the customer base cannot purchase the technologies or access the
services because of financial constraints, then the private sector feels less inclined to
engage them. A more effective prize design might also include partnerships or other
mechanisms to link them to financing so that they can purchase inputs. In essence, the
combination of a pull and a push mechanism might be a more suitable option for more
sustained DPEIS uptake.

In the qualitative data, some stakeholders suggested that competitors could have been
better supported with training initiatives to enhance their ability to deliver advisory services to
farmers. There was a particular emphasis on improving the quality and consistency of these
services, ensuring that competitors were equipped not just with technical knowledge but also
with effective communication and engagement strategies. Incentives directly tied to the
provision, and success, of trainings may encourage competitors to provide additional
trainings that bridge knowledge gaps, leading to more impactful support for farmers.

Additionally, several stakeholders felt that the project could have better integrated with
existing government extension services to improve training outcomes. Rather than operating
in parallel, AgResults could have worked more closely with extension officers already
embedded in farming communities, leveraging their local knowledge and relationships to
increase farmer uptake of improved practices. Some interviewees noted that government
extension agents often had a broader reach and could have helped sustain training efforts
beyond the project’s direct interventions.
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9.2 The growth of the fodder market spurred by AgResults helped farmers
access inputs that protected them from short-term productivity loss
due to drought.

During Sales Period 4, the project included the fodder incentive to address a shortage in the
supply of fodder/hay because the Project Manager discovered local fodder supply was too
low to lead to the hoped-for increase in sales. Ten private sector producers in Morogoro,
Pwani, and Tanga participated in the fodder competition. Consistent with the introduction of
the fodder incentive and competitor participation, we find substantial increases in the
purchase of nutrition bundles in the AgResults target area. Notably, increases were highest
among farmers who primarily grazed their cattle at baseline but reported purchasing
fodder/hay at endline. These results suggest that the development of a market for fodder
had important implications for mitigating reduced grazing lands due to climate-related
shocks. The development of markets for DPEIS through AgResults may not only support
long-term gains in productivity but also provide protection against short-term productivity
losses due to external factors. However, greater input use was associated with lower net
dairy income, because additional feed costs eroded potential gains in household income.
Further research is needed to assess the projects’ long-term impact on household income,
for example through improved long-term herd health.

9.3 Farmer knowledge gaps persist, indicating that technology take-up
does not necessarily lead to intended technology use

AgResults encouraged competitors to offer trainings and education to farmers about the
benefits of technologies to increase demand for DPEIS. The expectation was that raising
farmers’ awareness of the benefits of technologies to improve animal health and production
would lead to farmers’ adoption technologies they were not already using and that farmers
who were using DPEIS would use them for a greater proportion of their herd. However, while
the project led to gains in the percent of farmers that used some inputs, the project had little
impact on the intensity of use as measured by an increase in the proportion of cows in the
herd receiving the input. In other words, more farmers were using DPEIS, but not
necessarily in sufficient quantity for their whole herd.

It is unclear how barriers to adoption, such as input costs or trainings, separately influence
farmers’ decisions on whether to use an input and how much of the input to use. Collecting
information on farmers’ unique perspectives on, and challenges to, adoption based on their
experience with the input may help competitors tailor their trainings and educational efforts
to encourage new farmers to adopt the DPEIS and to increase use among farmers already
using the inputs.

9.4 Improved verification of farmer purchases is necessary to understand
the scale of the AgResults

A reliable means to identify farmers who purchased inputs from AgResults competitors and
calculate sales for specific markets is necessary to estimate the project’s impacts and scale.
Project sales tracking data report that over 84,000 dairy farmers purchased DPEIS from
AgResults competitors. According to the project’s business plan, there were fewer than
90,000 households with cattle in the coastal area where the project was implemented and
the evaluation estimated 52,353 households owned at least one cow in the AgResults target
area at baseline. These sales numbers imply that a large majority of cow-owning households
purchased DPEIS from competitors. However, only 8% of farmers surveyed in the region
reported purchasing DPEIS from an AgResults competitor at endline. It is difficult to
understand what drives the difference in the number of adopting farmers in the sales data
and endline household survey data. The evaluation anticipated using farmer phone numbers
from competitor sales data to identify which households in the survey data had purchased
from competitors; however, there was little overlap in phone numbers and names of famers
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included in both sources. The lack of overlap may result from farmers changing their phone
numbers during the project, households reporting different phone numbers in the survey and
to competitors, or sales occurring outside the target area. Future PfR initiatives may want to
design consistent, robust approaches for collecting farmer information across both
evaluation and sales data to clearly assess project’s scale and impacts for households
purchasing from competitors.
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Introduction and consent statement

Thank you for agreeing to speak with me. My name is [name of interview/facilitator], and |
am part of the Independent Evaluation Team with EDI. EDI was selected by Abt Global to
lead data collection that informs the UK’s Foreign Commonwealth and Development Office
(FCDO)-funded endline study of the AgResults Dairy Productivity Project in Tanzania. We
are inviting you to participate and provide your perspectives and experiences with regard to
dairy productivity enhancing inputs and services (DPEIS) because of your role as a
prominent dairy input and service firm. Your participation is voluntary and involves no
significant risks to you. Whether or not you participate, it will have no effect on your
relationship with AgResults, EDI, or any other organizations, including with Abt Global.
Refusal to participate in the study will not result in any penalty or loss of benefits. We will not
share any information about you with anyone outside the research team. This data will not
contain information that could directly identify you.

The information collected through these interviews (including personal information) may be
shared with Abt Global (the company coordinating this research, which is located in the
United States, for processing and evaluating the data. The United States has a legal
framework that provides for adequate data protection. Abt Global shall process the personal
data for the purposes for which it was transferred.

The interview should take up to 45 minutes, and your participation is entirely voluntary. Your
responses will be confidential, and you are not obligated to respond to any question that
you'd prefer not to. Declining to participate in this interview will not have any negative
consequences or penalties. For data quality purposes, we would like to record the
conversation. You are welcome to skip questions that you are not comfortable answering,
and you have the right to terminate the interview at any time.

Do you consent to the interview? Yes No
Do you consent to being recorded? Yes No
Name:

Sgnature or
mark:

Date:

[If no consent provided to recording, please continue, but ensure careful and detailed handwritten
notes.]

Identification

¢ Identifying code [pre-filled]
e Firm name
¢ Interviewee name and position
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Gender

Perspectives on dairy market and DPEIS

Overall, for your business, how important is the cow dairy market relative to other
livestock markets such as beef, pig, poultry, and domestic animals?
In general, how would you characterize the dairy market?
In general, do you think that there is a good market for DPEIS?

o Why or why not?
Do you think that smallholders offer a good market for DPEIS?

o0 Why or why not?
What do you think motivates smallholder farmers to utilize DPEIS?
Have there been differing degrees of uptake of DPEIS among certain regions?

o If yes, what differences have you seen in different regions, and what is behind

those differences?

What are some critical areas for capacity building to ensure the dairy sector is
profitable? How do you see your role in that capacity building?
Have there been any major issues or events, either positive or negative, that have
affected the relative importance of your different markets (beef, dairy, poultry, etc.)
over the past year? Yes/No

o Ifyes, please describe the development and what impact it had
Have there been any new regulations introduced in the last year that have influenced
the marketing of dairy inputs? If so, which ones and what have been their impact?
Have there been any major issues or events, either positive or negative, that have
affected your sales of dairy inputs specifically over the past year? Yes/No

o Ifyes, please describe the development and what impact it had

Characteristics of firm

How many staff are employed at this firm throughout all of Tanzania?
Now | have a few questions about the gender mix of your business
o Isthe business owned or managed by a woman? Yes/No
o Do you have any women on your sales or extension staff? Yes/No
= Ifyes
e How many women
e How many men
How many sales outlets does the firm have in total throughout Tanzania?
o0 Are the outlets independently owned, or part of a franchise or larger chain?
Approximately what share of your total sales are dairy sales?
Approximately what share of your dairy sales are retail versus wholesale?
0 Retail (direct to farmers) %
0 Wholesale (to other buyers who will resell the product) %
How do you obtain dairy market information?
Now we want to understand recordkeeping in your business. Please note we do not
need to see the records. Do you keep records of your buyers—for example their
names, contact information, and what they buy, such that you can track the history of
their purchases, for example?
a. Yes/No
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b. If yes, what records do you maintain? How do you use the records that you
maintain?

Engagement with dairy farmers

¢ How frequently do you engage with dairy farmers [in your retail business]? Can you
describe the nature of this interaction?
e Can you describe the characteristics of the dairy farmers that you may engage with?
a. Probe: Most common scale of dairy farmers engaged
I. Small scale (<20 herd size); Probe: % small scale
ii. Medium scale (20-60 herd size); Probe: % medium scale
iii. Large scale (>60 herd size); Probe: % large scale
b. Probe: Most common dairy systems (extensive, semi-intensive,
intensive/zero-graze) among your retail dairy farmers?
i. Probe: % extensive, % semi-intensive, % intensive/zero-graze
c. What is the average number OR range of cows among retail dairy farmers?
i. Probe: % extensive — average, range (min___, max__ )
ii. Probe: % semi-intensive — average, range (min___, max___)
iii. Probe: % intensize/zero-graze — average, range (min___, max__ )
o Approximately what share of your retail buyers for dairy inputs are women?
o Do you feel that that share (of women as retail buyers) reflects their
participation in dairy production?
o If not, what do you think is behind this discrepancy?
o Ifyes, please describe
¢ Do you offer any technical assistance or training to your buyers to help them get best
results from use of this input?
e Yes/No
o Ifyes:
= What sort of training/technical assistance do you most
commonly provide?
e Possible options:
0 Ad hoc when clients visit shop
0 Proactive visits to clients to build demand for
input
0 Visits to clients in response to their need or
request
o Organized workshops, trainings,
demonstrations, etc. for multiple farmers
simultaneously
o Other
o Do you offer specialized training or support for women?
= If yes, what kinds of specialized training or support?
¢ Do you partner with any entities to increase your sales and/or provide training?
o If yes, with whom? [Possible options below if respondent is unsure how to
answer:
* Local extension
= Development project
* Non-profit organization
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= Supplier
= Other (specify)]

Activity with AgResults-targeted dairy inputs

e What specific dairy inputs do you sell?

a. Parasite control
i. Acaricides/Tick control

1. Dip
2. Spray
3. Pour-on
4. Other
ii. Anthelmintics/Intestinal parasite control
1. Tablets

2. Drenchable
3. Injectable
4. Others
iii. Optional comment:
b. Vaccines
i. ECF
ii. CBPP
iii. Brucellosis
iv. Rift Valley Fever
v. Lumpy Skin Disease
vi. Blanthrax (Combined black quarter & anthrax)
vii. >>>
viii. Optional comment:
c. Nutrition
I. Mineral supplements
ii. Molasses/
iii. Roughage
1. Hay
2. Silage
3. Fodder
iv. Dairy meal
1. Ingredients
a. Energy: Maize bran, other
b. Protein: Sunflower or cotton seed cake, soybean meal,
leucena leaf meal, lentils, other
c. Supplement: Dairy pre-mix, mineral blocks and
vitamins, dairy meal, milk replacer, brewers waste,
other
v. Optional comment:
d. Al for dairy cattle
i. Conventional
ii. Sexed semen

Regarding your sales of XXX input (nutrition, parasite control, etc.):
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Sales
a. Overall, how would you characterize demand for this input, in general
i. Strong
ii. Moderate
iii. Weak
iv. Negligible
b. In what month do you typically sell the most of this input?
c. During the month that you sell the most of that input
i. What is the number of farmers buying in a typical day or week
ii. Volume sold in a typical day or week

d. In general, what share of sales of that input are to dairy farmers (skip for Al
which we have already specified is for dairy cattle)

e. What is the price per unit (if multiple units are sold, what is the price for the
most commonly sold unit)

i. Price
ii. Define unit measure
o Do you ever sell this input on credit?
a. If yes, do you always offer credit, or only sometimes?
b. If sometimes, to whom do you offer credit?
c. What are the terms?
d. If no, why not?
Do you sell to these specific businesses [interviewer will have a list of AgResults
competitors and name them]?

a. If yes, in the past year, what % of your total dairy sales did those buyers

account for?
Sourcing
a. How do you source this input? [Possible options include:
i. We produce it ourselves
ii. Manufacturer
iii. Authorized distributor]

b. [If they do not produce it themselves] Do you source from these specific
businesses [interviewer will have a list of AgResults competitors and name
them]?

c. Do you ever produce/buy this input on credit?

i. Yes/No

ii. If yes, what is the credit source? [Possible options include:
1. Bank/formal lending institution
2. Micro-finance/SACCO, community lending
3. Supplier
4. Producer organization/cooperative
5. Informal lenders
6. Friends/family]

iii. What are the credit terms?

These are all the questions that we have. We thank you for your cooperation. Before we end
the conversation, do you have any questions for me, or any final comments about the dairy
industry?
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Annex A.2 AgResults Tanzania— Livestock Extension Officers and
Input Retailers (Including Agrovets) Questionnaire

Introduction and consent statement

Thank you for agreeing to speak with me. My name is [name of interview/facilitator], and |
am part of the Independent Evaluation Team with EDI. EDI was selected by Abt Global to
lead data collection that informs the UK’s Foreign Commonwealth and Development Office
(FCDO)-funded endline study of the AgResults Dairy Productivity Project in Tanzania. We
are inviting you to participate and provide your perspectives and experiences connecting
with dairy farmers and any efforts to increase uptake and usage of dairy productivity
enhancing inputs and services (DPEIS). You have been selected because of your presence
in this region providing services to dairy farmers. Your participation is voluntary and involves
no significant risks to you. Whether or not you participate, it will have no effect on your
relationship with AgResults, EDI, or any other organizations, including with Abt Global.
Refusal to participate in the study will not result in any penalty or loss of benefits. We will not
share any information about you with anyone outside the research team. This data will not
contain information that could directly identify you.

The information collected through these interviews (including personal information) may be
shared with Abt Global (the company coordinating this research, which is located in the
United States, for processing and evaluating the data. The United States has a legal
framework that provides for adequate data protection. Abt Global shall process the personal
data for the purposes for which it was transferred.

The interview should take up to 45 minutes, and your participation is entirely voluntary. Your
responses will be confidential, and you are not obligated to respond to any question that
you'd prefer not to. Declining to participate in this interview will not have any negative
consequences or penalties. For data quality purposes, we would like to record the
conversation. You are welcome to skip questions that you are not comfortable answering,
and you have the right to terminate the interview at any time.

Do you consent to the interview? Yes No
Do you consent to being recorded? Yes No
Name:

Sgnature or
mark:

Date:

[If no consent provided to recording, please continue, but ensure careful and detailed handwritten
notes.]

Identification

¢ Identifying code [pre-filled]
o Category: Extension Officer, Input Retailer
¢ Retail shop name
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Location of the interview [e.g. homestead, production facility, extension office,
market]

Interviewee name and position

Gender

Perspectives on the dairy market and DPEIS

Overall, for your business, how important is the cow dairy market relative to other
livestock markets such as beef, pig, poultry, and domestic animals?
In general, how would you characterize the dairy market?
In general, do you think that there is a good market for DPEIS?

a. Why or why not?
Do you think that smallholders offer a good market for DPEIS?

a. Why or why not?
What do you think motivates smallholder farmers to utilize DPEIS?
Have there been differing degrees of uptake of DPEIS among certain regions?

a. If yes, what differences have you seen in different regions, and what is behind

those differences?

What are some critical areas for capacity building to ensure the dairy sector is
profitable? How do you see your role in that capacity building?
Have there been any major issues or events, either positive or negative, that have
affected the relative importance of your different markets (beef, dairy, poultry, etc.)
over the past year? Yes/No

o Ifyes, please describe the development and what impact it had
Have there been any new regulations introduced in the last year that have influenced
the marketing of dairy inputs? If so, which ones and what have been their impact?
Have there been any major issues or events, either positive or negative, that have
affected your sales of dairy inputs specifically over the past year? Yes/No

o Ifyes, please describe the development and what impact it had

Characteristics of firm

How many staff work at this [extension office or retail shop]?
Is the business owned or managed by a woman? Yes/No
a. Do you have any women on your [sales or extension staff]|?  Yes/No
i. Ifyes
1. How many women
2. How many men

[Ask questions below to extension officers if they also have their own business/shop]

Dairy sales

How many sales outlets does the firm have in total throughout Tanzania?
a. Are the outlets independently owned, or part of a franchise or larger chain?
Approximately what share of your total sales are dairy sales?
Approximately what share of your dairy sales are retail versus wholesale?
a. Retail (direct to farmers) %
b. Wholesale (to other buyers who will resell the product) %
Approximately what share of your retail dairy farmers are women?
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a. Do you feel that that share (of women as retail buyers) reflects their
participation in the market?
b. If not, what do you think is behind this discrepancy?
¢ Now we want to understand recordkeeping in your business. Please note we do not
need to see the records. Do you keep records of dairy value chain actors that you
may interact with—for example their names, contact information, and types of
training? Yes/No
a. If yes, how do you use the records that you maintain?
e How do you obtain dairy market information?

Engagement with dairy farmers

e How frequently do you engage with dairy farmers? Can you describe the nature of
this interaction?
e Can you describe the characteristics of the dairy farmers that you may engage with?
a. Probe: Most common scale of dairy farmers engaged
i. Small scale (<20 herd size); Probe: % small scale
ii. Medium scale (20-60 herd size); Probe: % medium scale
iii. Large scale (>60 herd size); Probe: % large scale
b. Probe: Most common dairy systems (extensive, semi-intensive,
intensive/zero-graze) among your retail dairy farmers?
i. Probe: % extensive, % semi-intensive, % intensive/zero-graze
c. What is the average number OR range of cows among retail dairy farmers?
I. Probe: % extensive — average, range (min___, max___ )
ii. Probe: % semi-intensive — average, range (min___, max__ )
iii. Probe: % intensize/zero-graze — average, range (min___, max___)
¢ What sort of training/technical assistance do you most commonly provide?
a. Do you offer specialized training or support for women?
I. If yes, what kinds of specialized training or support?
¢ Do you partner with any entities to [increase your sales and/or provide training]?
o Ifyes, with whom?
o [For extension officers only] What would help you to more effectively deliver
extension services to dairy farmers?

Activity with AgResults-targeted dairy inputs

e Which of the following dairy inputs and/or services do you sell/provide?

a. Parasite control
i. Acaricides/Tick control

1. Dip
2. Spray
3. Pour-on
4. Other
ii. Anthelmintics/Intestinal parasite control
1. Tablets

2. Drenchable
3. Injectable
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4. Others
iii. Optional comment:
b. Vaccines
i. ECF
ii. CBPP
iii. Brucellosis
iv. Rift Valley Fever
v. Lumpy Skin Disease
vi. Blanthrax (Combined black quarter & anthrax)
vii. >>>
viii. Optional comment:
c. Nutrition
i. Mineral supplements
ii. Molasses/
iii. Roughage
1. Hay
2. Silage
3. Fodder
iv. Dairy meal
1. Ingredients
a. Energy: Maize bran, other
b. Protein: Sunflower or cotton seed cake, soybean meal,
leucena leaf meal, lentils, other
c. Supplement: Dairy pre-mix, mineral blocks and
vitamins, dairy meal, milk replacer, brewers waste,
other
v. Optional comment:
d. Al for dairy cattle

Regarding your sales of XXX input (nutrition, parasite control, etc.):

Conventional
Sexed semen

e Sales
a. Overall, how would you characterize demand for this input, in general
i. Strong
ii. Moderate
iii. Weak
iv. Negligible

b. In what month do you typically sell the most of this input?
c. During the month that you sell the most of that input
i. What is the number of farmers buying in a typical day or week
ii. Volume sold in a typical day or week
d. In general, what share of sales of that input are to dairy farmers (skip for Al
which we have already specified is for dairy cattle)
e. What is the price per unit (if multiple units are sold, what is the price for the
most commonly sold unit)
i. Price
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ii. Define unit measure
o Do you ever sell this input on credit?
a. If yes, do you always offer credit, or only sometimes?
b. If sometimes, to whom do you offer credit?
c. What are the terms?
e Do you sell to these specific businesses [interviewer will have a list of AgResults
competitors and name them]?

a. If yes, in the past year, what % of your total dairy sales did those buyers

account for?
e Sourcing
a. How do you source this input? [Possible options include:
I. We produce it ourselves
ii. Manufacturer
iil. Authorized distributor]

b. [If they do not produce it themselves] Do you source from these specific
businesses [interviewer will have a list of AgResults competitors and name
them]?

c. Do you ever produce/buy this input on credit?

i. Yes/No

ii. If yes, what is the credit source? [Possible options include:
1. Bank/formal lending institution
2. Micro-finance/SACCO, community lending
3. Supplier
4. Producer organization/cooperative
5. Informal lenders
6. Friends/family]

iii. What are the credit terms?

These are all the questions that we have. We thank you for your cooperation. Before we end
the conversation, do you have any questions for me, or any final comments about the dairy
industry?
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Annex A.3 AgResults Tanzania— Milk Buyers Questionnaire

Introduction and consent statement

Thank you for agreeing to speak with me. My name is [name of interview/facilitator], and |
am part of the Independent Evaluation Team with EDI. EDI was selected by Abt Global to
lead data collection that informs the UK’s Foreign Commonwealth and Development Office
(FCDO)-funded endline study of the AgResults Dairy Productivity Project in Tanzania. We
are inviting you to participate and provide your perspectives and experiences with dairy
farmers and to understand the relationship between these farmers’ uptake of dairy
productivity enhancing inputs and services (DPEIS) and milk collection, as well as any usage
of DPEIS within your business. You have been selected because of your role as a milk buyer
in this region. Whether or not you patrticipate, it will have no effect on your relationship with
AgResults, EDI, or any other organizations, including with Abt Global. Refusal to participate
in the study will not result in any penalty or loss of benefits. We will not share any information
about you with anyone outside the research team. This data will not contain information that
could directly identify you.

The information collected through these interviews (including personal information) may be
shared with Abt Global (the company coordinating this research, which is located in the
United States, for processing and evaluating the data. The United States has a legal
framework that provides for adequate data protection. Abt Global shall process the personal
data for the purposes for which it was transferred.

The interview should take up to 45 minutes, and your participation is entirely voluntary. Your
responses will be confidential, and you are not obligated to respond to any question that
you'd prefer not to. Declining to participate in this interview will not have any negative
consequences or penalties. For data quality purposes, we would like to record the
conversation. You are welcome to skip questions that you are not comfortable answering,
and you have the right to terminate the interview at any time.

Do you consent to the interview? Yes No
Do you consent to being recorded? Yes No
Name:

Sgnature or
mark:

Date:

[If no consent provided to recording, please continue, but ensure careful and detailed handwritten
notes.]

Identification

¢ Identifying code [pre-filled]
e Firm/buyer’'s name
¢ Interviewee name and position

e Gender
e Location of the interview [e.g. homestead, production facility, extension office,
market]
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Perspectives on dairy market and DPEIS

¢ In general, how would you characterize the dairy market?
e In general, do you think that there is a good market for DPEIS?
o Why or why not?
e Do you think that smallholders offer a good market for DPEIS?
o Why or why not?
e What do you think motivates smallholder farmers to utilize DPEIS?
¢ Have there been differing degrees of uptake of DPEIS among certain regions?
o If yes, what differences have you seen in different regions, and what is behind
those differences?
¢ What are some critical areas for capacity building to ensure the dairy sector is
profitable? How do you see your role in that capacity building?
¢ Have there been any major issues or events, either positive or negative, that have
affected the purchase and/or sales of milk specifically over the past year? Yes/No
a. If yes, please describe the development and what impact it had
b. Probe: any new regulations introduced?

[If milk buyer also sells or provides inputs]:

o Have there been any new regulations introduced in the last year that have influenced
the marketing of dairy inputs? If so, which ones and what have been their impact?
¢ Have there been any major issues or events, either positive or negative, that have
affected your sales of dairy inputs specifically over the past year? Yes/No
a. If yes, please describe the development and what impact it had

Characteristics of firm

¢ How many staff work at this [firm]?
e |s the business owned or managed by a woman? Yes/No
a. Do you have any women on your staff? Yes/No
i. Ifyes
1. How many women
2. How many men
¢ Do you have any sales outlets? Yes/No
0 How many sales outlets does the firm have in total throughout Tanzania?
= Are the outlets independently owned, or part of a franchise or larger
chain?
0 Approximately what share of your sales at this location are retail versus
wholesale?
e Retail (direct to consumers) %
0 Wholesale (to other buyers who will resell the product) %

¢ How do you obtain dairy market information?

o Now we want to understand recordkeeping in your business. Please note we do not
need to see the records. Do you keep records of dairy value chain actors that you
may interact with—for example their names, contact information, and types of
training? Yes/No

o If yes, how do you use the records that you maintain?
¢ Where do you typically source milk? [Possible options include:
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= We produce it ourselves
= Direct from dairy farmers]
e Do you ever produce/buy milk on credit?
o0 Yes/No
o If yes, what is the credit source? [Possible options include:
= Bank/formal lending institution
» Micro-finance/SACCO, community lending
= Supplier
* Producer organization/cooperative
= Informal lenders
* Friends/family]
0 What are the credit terms?
¢ How much do you pay per liter of milk?
¢ How much do you sell per liter of fresh milk?

o Do you process milk into other products for onward sale?
o If yes, what are those products?
o0 How much do you sell those products?

Engagement with dairy farmers

e How frequently do you engage with dairy farmers? Can you describe the nature of
this interaction?
e Can you describe the characteristics of the dairy farmers that you may engage with?
a. Probe: Most common scale of dairy farmers engaged
i. Small scale (<20 herd size); Probe: % small scale
ii. Medium scale (20-60 herd size); Probe: % medium scale
iii. Large scale (>60 herd size); Probe: % large scale
b. Probe: Most common dairy systems (extensive, semi-intensive,
intensive/zero-graze) among your retail dairy farmers?
i. Probe: % extensive, % semi-intensive, % intensive/zero-graze
c. What is the average number OR range of cows among retail dairy farmers?
I. Probe: % extensive — average, range (min___, max___ )
ii. Probe: % semi-intensive — average, range (min___, max__ )
iii. Probe: % intensive/zero-graze — average, range (min___, max___)
e Approximately what share of your dairy farmers are women?
a. Do you feel that that share (of women as dairy farmers) reflects their
participation in the market?
b. If not, what do you think is behind this discrepancy?
e What sort of training/technical assistance do you most commonly provide?
a. Do you offer specialized training or support for women?
i. If yes, what kinds of specialized training or support?
e Do you partner with any entities to [increase your sales and/or provide training]?
o If yes, with whom?

Activity with AgResults-targeted dairy inputs

o [If milk buyer also sells or provides inputs]:
¢ Which of the following dairy inputs and/or services do you sell/provide?
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a. Parasite control
i. Acaricides/Tick control

1. Dip
2. Spray
3. Pour-on
4. Other
ii. Anthelmintics/Intestinal parasite control
1. Tablets

2. Drenchable
3. Injectable
4. Others
iii. Optional comment:
b. Vaccines
i. ECF
ii. CBPP
iii. Brucellosis
iv. Rift Valley Fever
v. Lumpy Skin Disease
vi. Blanthrax (Combined black quarter & anthrax)
vii. >>>
viii. Optional comment:
c. Nutrition
i. Mineral supplements
ii. Molasses/
iii. Roughage
1. Hay
2. Silage
3. Fodder
iv. Dairy meal
1. Ingredients
a. Energy: Maize bran, other
b. Protein: Sunflower or cotton seed cake, soybean meal,
leucena leaf meal, lentils, other
c. Supplement: Dairy pre-mix, mineral blocks and
vitamins, dairy meal, milk replacer, brewers waste,
other
v. Optional comment:
d. Al for dairy cattle

Regarding your sales of XXX input (nutrition, parasite control, etc.):

e Sales

a. Overall, how would you characterize demand for this input, in general
I

i.

iil.

Conventional
Sexed semen

Strong
Moderate
Weak
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iv. Negligible
b. In what month do you typically sell the most of this input?
c. During the month that you sell the most of that input
i. What is the number of farmers buying in a typical day or week
ii. Volume sold in a typical day or week

d. In general, what share of sales of that input are to dairy farmers (skip for Al
which we have already specified is for dairy cattle)

e. What is the price per unit (if multiple units are sold, what is the price for the
most commonly sold unit)

i. Price
ii. Define unit measure
o Do you ever sell this input on credit?
a. If yes, do you always offer credit, or only sometimes?
b. If sometimes, to whom do you offer credit?
c. What are the terms?
o Do you sell to these specific businesses [interviewer will have a list of AgResults
competitors and name them]?

a. If yes, in the past year, what % of your total dairy sales did those buyers

account for?
e Sourcing
a. How do you source this input? [Possible options include:
i. We produce it ourselves
ii. Manufacturer
ii. Authorized distributor]

b. [If they do not produce it themselves] Do you source from these specific
businesses [interviewer will have a list of AgResults competitors and name
them]?

c. Do you ever produce/buy this input on credit?

i. Yes/No

ii. If yes, what is the credit source? [Possible options include:
1. Bank/formal lending institution
2. Micro-finance/SACCO, community lending
3. Supplier
4. Producer organization/cooperative
5. Informal lenders
6. Friends/family]

iii. What are the credit terms?

These are all the questions that we have. We thank you for your cooperation. Before we end
the conversation, do you have any questions for me, or any final comments about the dairy
industry?
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Annex A.4 AgResults Tanzania—PM, AC member and SME
guestionnaire

Introduction and consent statement

Thank you for agreeing to speak with me. My name is [name of interview/facilitator], and |
am part of the Independent Evaluation Team with EDI. EDI was selected by Abt Global to
lead data collection that informs the UK’s Foreign Commonwealth and Development Office
(FCDO)-funded endline study of the AgResults Dairy Productivity Project in Tanzania. We
are inviting you to participate and provide your perspectives and experiences [if PM/AC
member] with the AgResults Project and your contribution to the planning and management
of the prize competition; [if SME] on the dairy market and specifically the market for dairy
productivity enhancing inputs and services (DPEIS) and how AgResults has influenced, or
could best influence, the uptake of DEPIS. Your participation is voluntary and involves no
significant risks to you. Whether or not you patrticipate, it will have no effect on your
relationship with AgResults, EDI, or any other organizations, including with Abt Global.
Refusal to participate in the study will not result in any penalty or loss of benefits. We will not
share any information about you with anyone outside the research team. This data will not
contain information that could directly identify you.

The information collected through these interviews (including personal information) may be
shared with Abt Global (the company coordinating this research, which is located in the
United States, for processing and evaluating the data. The United States has a legal
framework that provides for adequate data protection. Abt Global shall process the personal
data for the purposes for which it was transferred.

The interview should take up to 45 minutes, and your participation is entirely voluntary. Your
responses will be confidential, and you are not obligated to respond to any question that
you'd prefer not to. Declining to participate in this interview will not have any negative
consequences or penalties. For data quality purposes, we would like to record the
conversation. You are welcome to skip questions that you are not comfortable answering,
and you have the right to terminate the interview at any time.

Do you consent to the interview? Yes No
Do you consent to being recorded? Yes No
Name:

Sgnature or
mark:

Date:

[If no consent provided to recording, please continue, but ensure careful and detailed handwritten
notes.]

Identification

o Identifying code [pre-filled]
o Affiliation/organization of interviewee
¢ Interviewee name and position
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Gender

Involvement with AgResults

What is your involvement with AgResults (if any)?
[If respondent indicates involvement with AgResults] When did you first get involved?
0 How has your involvement progressed or changed?

[If respondent indicates a high level of involvement and knowledge of AgResults, then ask
the questions below]:

Has AgResults contributed to development of the dairy sector?

o Why or why not? In what ways?
Has AgResults tackled the right issues and increased dairy productivity?

o If so, which issues specifically were addressed that helped to increase

productivity?

Has AgResults stimulated the investment that is sought?

o If not, why not?

o How have different market actors responded and why?
What has influenced the outcomes of AgResults?
What alternative approaches, if any, would you expect to be more effective?
What lessons do you think we could take from the AgResults experience with respect
to

o Designing a prize structure to help increase farmers’ use of DPEIS?

o Identifying, recruiting, and qualifying competitors?

0 Helping competitors to overcome common constraints to development of the

smallholder market for DPEIS

o Working with different stakeholders in the dairy sector?

o Designing a competition that promotes gender and social inclusion?
Do you think that AgResults is likely to have an effect on the market for DPEIS,
beyond the activities of the individual competitors?

o Why or why not? What sort of effect?

Perspectives on dairy market and DPEIS

Overall, how important is the cow dairy market for input providers relative to other
livestock markets such as beef, pig, poultry, and domestic animals?
In general, do you see the dairy market as growing, stable, or declining?
In general, do you think that there is a good market for DPEIS?
o Why or why not?
Do you think that smallholders offer a good market for DPEIS?
o Why or why not?
What do you think motivates smallholder farmers to utilize DPEIS?
Have there been differing degrees of uptake of DPEIS among certain regions?
o If yes, what differences have you seen in different regions, and what is behind
those differences?
What are some critical areas for capacity building to ensure the dairy sector is
profitable?
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e Have there been any major issues or events, either positive or negative, that have
affected the relative importance of different markets (beef, dairy, poultry, etc.) over
the past year? Yes/No

o Ifyes, please describe the development and what impact it had

¢ Have there been any new regulations introduced in the last year that have influenced
the marketing of inputs? If so, which ones and what have been their impact?

e Have there been any major issues or events, either positive or negative, that have
affected the sales of dairy inputs specifically over the past year? Yes/No

o Ifyes, please describe the development and what impact it had

AgResults Prize Competition
Please ask these set of questions to PM or AC individuals only.

e Are you aware of which firms applied to AgResults compared to those that were
perceived to be potential competitors?
o Did some firms that were expected to apply not apply?
= If so, why do you think that they didn’t apply?
0 Were there applications from some firms that were not expected to apply?
» |f so, what do you know about those firms, and what do you think drew
them to AgResults?
¢ Did you see the individual applications?
o If yes, how would you describe the applications you saw, in general?
= Probe: What, if anything, surprised you about the applications that you
saw?
o Did you see any “standard approaches” to participating in AgResults? That is,
approaches that most firms proposed using in their applications?
= |f yes, how would you describe those standard approaches?
= Probe for example
e Characteristic input bundles
e Characteristic partner networks
o Characteristics market expansion plans
o Did you see any unexpected or unusual approaches to participating in
AgResults?
= If yes, from which applicants? How would you describe them?
o0 What approaches, if any, did applicants take in addressing gender equity
concerns in their applications?
» Have the different aspects of those approaches been effective?
o If yes, why?
e If no, why not?
¢ Have the competitors succeeded in increasing sales of DPEIS, both in terms of
overall volume sold and more complex bundles?
o Why or why not?
o Probe: Which competitors have had particularly good results with respect to
implementation of their plans? What do you think is behind their good results?
e Are there any competitors that seem to be struggling or delayed?
o Ifyes, please describe
0 What do you think is behind those results?
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e Are there some competitors that you think are more motivated by the AgResults prize
money than the overall market potential?
o Ifyes, please describe
e Are there competitors that you see as particularly intent on leveraging their
involvement with AgResults to develop their medium or long-term position in the
market for DPEIS?
o Ifyes, please describe

AgResults partner network and input bundle

¢ How would you describe the partnerships that have been formed by different

competitors?
0 Have any partnerships been particularly strong?
=  Why?
0 Have any partnerships been particularly problematic?
=  Why?

¢ What sorts of challenges have arisen in the different partnerships?
e Have the partnerships achieved anything beyond allowing for delivery of a more
complex input bundle?
o If so, What?

Maziwa Zaidi and other initiatives

e Has Maziwa Zaidi, or any other projects/activities, affected the results that AgResults
is trying to promote?
o If not, why not?
o If yes, what different results did we see? Probe about the different geographic
areas:

= Pwani, Dar, or Morogoro where MZ is not working
= Tanga where both MZ and AgR work
» Kilimanjaro where only MZ is working
= Southern Highlands where neither project is working?

0 What lessons should we take from those differences?

These are all the questions we have to ask. We thank you for your time and assistance.
Before we end the conversation, do you have any questions or comments for us?
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Annex A.5 AgResults Tanzania—Competitor questionnaire

Introduction and consent statement

Thank you for agreeing to speak with me. My name is [name of interview/facilitator], and |
am part of the Independent Evaluation Team with EDI. EDI was selected by Abt Global to
lead data collection that informs the UK’s Foreign Commonwealth and Development Office
(FCDO)-funded endline study of the AgResults Dairy Productivity Project in Tanzania. We
are inviting you to participate and provide your perspectives and experiences as participants
in the AgResults prize competition. You have been selected because you have received
prize funding. Your participation is voluntary and involves no significant risks to you. Whether
or not you participate, it will have no effect on your relationship with AgResults, EDI, or any
other organizations, including with Abt Global. Refusal to participate in the study will not
result in any penalty or loss of benefits. We will not share any information about you with
anyone outside the research team. This data will not contain information that could directly
identify you.

The information collected through these interviews (including personal information) may be
shared with Abt Global (the company coordinating this research, which is located in the
United States, for processing and evaluating the data. The United States has a legal
framework that provides for adequate data protection. Abt Global shall process the personal
data for the purposes for which it was transferred.

The interview should take up to 45 minutes, and your participation is entirely voluntary. Your
responses will be confidential, and you are not obligated to respond to any question that
you'd prefer not to. Declining to participate in this interview will not have any negative
consequences or penalties. For data quality purposes, we would like to record the
conversation. You are welcome to skip questions that you are not comfortable answering,
and you have the right to terminate the interview at any time.

Do you consent to the interview? Yes No
Do you consent to being recorded? Yes No
Name:

Sgnature or
mark:

Date:

[If no consent provided to recording, please continue, but ensure careful and detailed handwritten
notes.]

Identification

¢ Firm name or identifying code
¢ Interviewee name and position
e Location of the interview [e.g. homestead, production facility, extension office,

market]
e Gender
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Perspectives on the dairy market and DPEIS

e Overall, for your business, how important is the cow dairy market relative to other
livestock markets such as beef, pig, poultry, and domestic animals?
¢ In general, how would you characterize the dairy market?
¢ In general, do you think that there is a good market for DPEIS?
o Why or why not?
e Do you think that smallholders offer a good market for DPEIS?
o Why or why not?
e What do you think motivates smallholder farmers to utilize DPEIS?
e Have there been differing degrees of uptake of DPEIS among certain regions?
o If yes, what differences have you seen in different regions, and what is behind
those differences?
¢ Have there been any new regulations introduced in the last year that have influenced
the marketing of dairy inputs? If so, which ones and what have been their impact?

Characteristics of firm

o Brief history of firm
0 Isthe business owned or managed by a woman?
= Yes/No
o Where is the firm based?
e Number of full-time employees supporting veterinary input/services business
e Please describe your firm’s activities to date in livestock/animal input/service
activities

a. What animals (Select all that apply: Beef cattle, multi-purpose cattle, Pigs,
Poultry, Domestic animals, other-describe)

b. What product types (Select all that apply: Nutrition, parasite control,
vaccinations, Al, other-describe)

c. Geography (Select all that apply: Dar es Salaam, Pwani, Tanga, Morogoro,
Kilimanjaro, Southern Highlands)

d. How has the experience been? What veterinary inputs/services are most
profitable, which are least profitable?

o PRE-FILL IF POSSIBLE: Please describe your firm’s activities to date in dairy
input/service activities specifically

a. Primary dairy systems served (Select all that apply: Extensive/pasture-based,
semi-intensive/, intensive/zero graze)

b. Primary clientele (Select all that apply: Large-scale (how many cattle)
Medium-scale (how many cattle), small scale (how many cattle), micro-
scale/subsistence (how many cattle)

c. What product types (Select all that apply: Nutrition, parasite control,
vaccinations, Al, other-describe)

d. Geography (Select all that apply: Dar es Salaam, Pwani, Tanga, Morogoro,
Kilimanjaro, Southern Highlands)

e. How has the experience been? What veterinary inputs/services are most
profitable, which are least profitable?

e Which of the following areas do you currently supply DPEIS products to? How many
wholesale and retail suppliers in each area?
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Check if # wholesalers | # retailers | Observation

supplies (open
answer)
Dar
Pwani
Tanga
Morogoro
Kilimanjaro

Southern Highlands

Entire region
(optional)

e How do you organize operations for your DPEIS?
o Does the organization of your operations differ for different locations?
0 Manufacturing/sourcing
= Where do you obtain veterinary or DPEIS products from?
» Do you receive any credit or assistance (e.g. marketing materials) from
your suppliers?
o If yes, please describe
¢ If not, why not?
0 Wholesale distribution
= About what share of your sales go through your own wholesale outlets
versus other firms that wholesale for you?
e Own outlets share (%)
e Other outlets share (%)
»  What sorts of relationships do you have with wholesalers of your
products?
o For example, are there contracts?
o If yes, describe
e Do you provide them with credit?
o If yes, describe
0 Retail distribution
= About what share of your sales go through your own retail outlets versus
other firms that retail for you?
e Own outlets share (%)
e Other outlets share (%)
= Approximately how many retailers distribute your products in the
AgResults areas (Dar, Pwani, Morogoro, Tanga)?
=  What sorts of relationships do you have with retailers of your products?
o For example, are there contracts?
o |If yes, describe
e Do you provide them with credit?
o |If yes, describe
o Marketing and promotion
» How do you generate demand for your product?
= Do you offer incentives—to wholesalers, retailers, other distributors, or
farmers—to increase sales of your products?
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o If yes, please describe
¢ Do you train farmers or provide technical assistance in any way?
o Ifyes, please describe
o0 Have you provided training of this sort previously to farmers?
» |f yes, what was the experience with it?
o Was it effective?
e Was it a good use of resources for your firm?
¢ Did it help farmers to use products more effectively or increase
their productivity?

o Do you have any training or promotional strategies that are tailored to any
specific sub-groups among the small-scale dairy farmers that you will be
targeting? For example, to women, or certain ethnic groups/communities?

= |f yes, please describe
¢ Do you offer or link farmers to any sources of finance to facilitate their uptake?
o Ifyes, please elaborate.
o If no, why not?

Involvement with AgResults

¢ When and how did you first learn about AgResults?
o How has the AgResults prize challenge changed your perspective on the cost
(financial, social, etc.) to developing and taking up agricultural innovations?
¢ Has AgResults contributed to development of the dairy sector?
o Why or why not? In what ways?
o Has AgResults tackled the right issues and increased dairy productivity?
o If so, which issues specifically were addressed that helped to increase
productivity?
¢ How do you feel about its approach? Is it appropriate to meet its objectives, or would
a different approach be better?
0 How could AgResults have been better structured to motivate increased
uptake of DPEIS to improve the productivity of smallholder dairy farmers?
o What have been the easiest aspects of participating in AgResults?
o What difficulties or challenges have occurred?
0 Were there any downsides to participating?
o Ifyes, please describe
o Have there been any benefits to participating in AgResults, beyond the AgResults
prize?
o Ifyes, what are they?
¢ Would you have invested to expand your sales of DPEIS to smallholder dairy farmers
in the AgResults regions if AgResults didn't exist?
o Why or why not?
e Do you think you'll continue in the DPEIS market once AgResults ends?
o Why or why not?

AgResults partner network

e Have you partnered with any other firms or organizations to promote awareness
/uptake /production /distribution of your product?
o If yes, what firms or organizations and what are their roles?
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Ask questions below to competitors only if they answer yes to question above.

¢ How did you come to have the partners that form part of your partner network?
0 Tell me about the different partners in your network—how did this particular
partnership evolve?
o0 Why were partners selected for specific roles, rather than other firms? How
did you get to know them, how did you develop the partnership?
o Are there any roles that you were unable to find partnerships to fill? (For
example, linkages to farmers, downstream market linkages, credit)
» |f yes, why were you unable to find actors to fill those roles?
o Is the partnership formalized, for example with a contract or MOU?
o0 What motivated the decision to formalize the relationship or not?
o How were AgResults prizes distributed among partners?
o Were there any shared investments that the different partners made?
o If yes, please describe the investments, and who is responsible for what.

AgResults input bundles

¢ How did you determine the input bundle that you're promoting—did the partners drive
the inputs? Or did the inputs drive the partners?
o Was there any trade-off, as you developed the input bundle, in maximizing the AgR
incentive vs maximizing sales?
o Ifyes, please describe
e What inputs have had the highest rates of uptake? Why?
e Which inputs have struggled the most? Why?
¢ In general, have your input bundle as a whole seen more or less adoption by male or
female farmers?
o If yes, what have been the differences, and why?
e Are there any inputs within your bundle that you think may see more or less adoption
by male versus female farmers?
o Ifyes
=  Which ones?
= How will uptake differ, and why?

e What challenges have you seen to farmers utilizing the input bundles you provide?
0 To what extent have these challenges been within the manageable interest of
your firm or partnership?
o If they have been, how did you address them?

Maziwa Zaidi and other initiatives

e Are you working with Maziwa Zaidi now, or did you in the past?
o If yes, in what regions?
= When?
»  What do you do with MZ?
o How do you think your work with MZ (possibly in conjunction with AgR) will
affect your sales of DPEIS and development of the market?
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These are all of the questions we have to ask. We thank you for your time and assistance.
Do you have any questions or comments for us?

Optional: Interviewer comments/notes about interview
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Introduction and consent statement

Thank you for agreeing to speak with me. My name is [name of interview/facilitator], and |
am part of the Independent Evaluation Team with EDI. EDI was selected by Abt Global to
lead data collection that informs the UK’s Foreign Commonwealth and Development Office
(FCDO)-funded endline study of the AgResults Dairy Productivity Project in Tanzania. We
are inviting you to participate and provide your perspectives on your experience accessing
and utilizing dairy productivity enhancing inputs and services. You have been selected
because of your participation in our evaluation baseline. The group discussion should last
approximately 60 to 90 minutes, and your participation is entirely voluntary and involves no
significant risks to you. Whether or not you participate, it will have no effect on your
relationship with AgResults, EDI, or any other organizations, including with Abt Global.
Refusal to participate in the study will not result in any penalty of loss of benefits. We will not
share any information about you with anyone outside the research team. This data will not
contain information that could directly identify you.

The information collected through these interviews (including personal information) may be
shared with Abt Global (the company coordinating this research) which is located in the
United States, for processing and evaluating the data. The United States has a legal
framework that provides for adequate data protection. Abt Global shall process the personal
data for the purposes for which it was transferred.

Your responses will be confidential, and you are not obligated to respond to any question
that you'd prefer not to. Declining to participate in this interview will not have any negative
consequences or penalties. For data quality purposes, we would like to record the
conversation. You are welcome to skip questions that you are not comfortable answering,
and you have the right to terminate the interview at any time.

Do you consent to the interview? Yes No
Do you consent to being recorded? Yes No
Name:

Sgnature or
mark:

Date:

[If no consent provided to recording, please continue, but ensure careful and detailed handwritten
notes.]

Identification
e Location of interview [e.g. homestead, production facility, extension office, market]
¢ Name of respondents
¢ Respondent gender
o What is place of respondent in household
0 Head of household
o0 Adult relative
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0 Youth relative
0 Hired labourer
0 Other (specify)
Region and district
Ward
Village/street

Background on household and dairy activities

How many people live in your household?
Who would you consider the "head" or "heads" of the household? (include gender
and age)
How important is agriculture--both crops and livestock--to your household's
livelihood?
What do you produce and what do you do with your product (e.g. consume, sell)?
Who supports the household with the money they earn?

0 Please tell me about this--who and where they are, and the importance of the

money they contribute.

How, and when, did you get involved in dairy farming?
What benefits does your dairy production bring?
What challenges have you experienced with dairy farming?

o0 When you have a problem with your dairy herd, who do you go to for help?
Who do you go to for information on new dairy farming practices?

o Do you have any alternate sources of information? If yes, who/what
Are you part of any farmer organization, association, or cooperative that
supports or facilitates your dairy activity? If yes, what is its name? What services
does it provide?
How has involvement with the organization/association/cooperative affected your
dairy activities?
How do you track the business of your farm?
How has your farm income changed in the last year? In your opinion, what has
contributed to that change?

Dairy production system

How many dairy cows do you currently have? (Interviewer note--just ask about cows-
-you don't need to enumerate the whole herd and should exclude heifers, female
calves, and any male dairy cattle)
Is your production system intensive, semi-intensive, or extensive?
Have you always used this system? If not, when and how did you begin?

o0 What do you like about your current production system?

0 What do you dislike about it?
Generally speaking, do you think that your dairy cows are as productive as they can
be?
What is the most that you think you could reasonably expect them to produce, if there
were no constraints or setbacks?
What do you think are the reasons that they are not as productive as they could be?

Experience with dairy inputs and services

Are diseases such as east coast fever, CBPP, brucellosis, lumpy skin disease, and
Rift Valley fever a problem with your dairy herd or in your area?
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0 Have you vaccinated your dairy herd against them and are they effective? If
no, why not?
= |f yes, where did you obtain the vaccine(s) from?
= |s the vaccine affordable? Is it effective?
o0 How else do you guard against parasites in your dairy herd?
What kinds of supplemental nutrition do your dairy cows receive?
Have you utilized artificial insemination services?
What is the biggest barrier to utilizing these types of inputs and services?
o [If financial] Do input providers sell to you on credit?
0 Are you satisfied with the repayment terms? If not, why not?
0 What other types of financing do you access to purchase inputs?

Disposition of milk

What do you do with the milk that is produced each day? For example, how much do
you save to consume, sell, or use for other purposes?

0 Who in your family consumes the milk that you produce?

o0 In what form is it consumed?

= Possible options: Boiled milk, cultured milk, yogurt, drinkable yogurt,
cheese, butter

If you have a shortage of milk on a particular day, do you prioritize
consuming it or selling it?

0 What drives this decision (to sell vs consume)?

e Who do you sell milk to?
e How much does your most important (in volume) current buyer pay per liter of milk?
¢ What do you like about selling to your current buyer(s)? What do you dislike?
¢ Do you have any other market for your milk available (that you do not
currently sell to)? If yes, who/what?
e Why do you not sell milk to this buyer, instead of your current buyer?
Social aspects of production
¢ Who "owns" the different animals in the dairy herd, and what rights does ownership
give them?
o Now we would like to ask who is primarily responsible for different activities related to
dairy in your household. [Please ask who is responsible for the following tasks]:
0 Purchasing veterinary products for your dairy herd
o Day-to-day management of the dairy herd
o Bringing the dairy herd to water (or water to the herd)
0 Bringing the dairy herd to graze (or bringing roughage to the herd)
o Milking
o Management of the milk after milking
o Dairy herd health management
0 Delivering milk to the buyer
o0 Collecting money from sale of milk
o0 Other dairy tasks (specify)
¢ I'm interested in how major decisions involving the dairy herd and dairy production
are made in your household. For example, if the household were contemplating
purchasing a new dairy cow:
o0 Who would be involved in the discussion of what dairy cow to purchase?
o0 Who would make the final decision if there were disagreement?
0 Where would the money to purchase the cows come from?
o0 Who would be responsible for upkeep of the cow?
¢ Questions around management of the dairy herd:
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0o How are decisions resolved about what sort of inputs and services should be
purchased?

0 Who patrticipates in any discussion?

0 What sort of considerations, both in favour and against, are there and who
often presents them?

o0 Who makes the final decision if there is disagreement?

0 Where does money come from for management expenditures?

o Do different members of the household ever have different ideas of what should be
done with the milk--for example whether milk should be consumed in the family or

sold during the low season? If yes
o0 What are the different ideas about what should be done with the milk?
o Does anyone in the family typically take one perspective or another?
= (For example, the husband often thinks that the milk should go to the
children, or the milk should be sold)
0 How are such disagreements typically resolved?

These are all of the questions that | have to ask. Before we conclude, do you have any
questions for me, or any comments about anything we have discussed or any other

matter?
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Annex B assesses the similarity of household and herd characteristics for farmers in the
AgResults and Southern Highlands. We report standardised differences in means between
the characteristics of AgResults farmers (in column [3]) and the unweighted characteristics
of comparison farmers (in column [1]). A standardised difference less than 0.20 (in column
[5]) is a commonly accepted threshold in the literature and indicates a given characteristic is
adequately balanced, or similar, between the two groups.

Exhibit B-1 provides a comparison of household and herd characteristics and input use for
all farmers in the AgResults target and comparison areas. We find herd characteristics and
production systems vary meaningfully between farmers in these two regions, while the
samples are largely similar on average household characteristics.

Exhibit B-1. Comparison of baseline average household and herd characteristics
and input use for farmers in the AgResults target and comparison areas
AgResults target area

Comparison area

(n=821) (n=2,645)
Mean or N SD or % Mean or N SD or % Std. Diff
[1] [2] [3] [4] [5]

Male head of household 74% 44% 75% 43% -0.04
Years of education of most
educated HH member 9.30 4.50 9.24 4.79 0.01
Youth dependency ratio 0.41 0.22 0.42 0.23 -0.04
Index of asset ownership (scale
of 1-11) 4.16 1.82 3.71 1.96 0.24
Proportion of household income
from dairy: 1 quarter or less 43% 49% 49% 50% -0.13
Proportion of household income
from dairy: between one half
and one quarter 43% 50% 30% 46% 0.29
Proportion of household income
from dairy: between three
quarters and one half 10% 30% 12% 33% -0.08
Proportion of household income
from dairy: between all and
three quarters 4% 20% 9% 29% -0.20
Household receives remittances 86% 34% 78% 41% 0.21
Dairy herd size (including bulls) 4.69 4.08 11.41 12.73 -0.71
Percent of cows that are
improved 82% 37% 51% 48% 0.72
Number of cows milked 1.37 1.10 3.06 3.51 -0.65
Milk produced per cow per day
(litres) 2,144.18 1,410.28 900.11 913.98 1.05
Production system: Feed only
(intensive) 86% 34% 28% 45% 1.44
Production system: Mix of graze
and feed (semi-intensive) 11% 31% 32% 47% -0.54
Production system: Graze only
(extensive) 3% 18% 40% 49% -0.99
Proportion of HHs that provide
the dairy herd constant access
to shade 73% 44% 41% 49% 0.68

Source: AgResults Tanzania Baseline Survey (2021).
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Note: The standardised difference is the mean difference between two populations and the standard deviation of the difference. We
highlighted differences exceeding 0.20, which is our threshold for identifying imbalance in the mean characteristics of farmers in the
AgResults target area and comparison area.

After restricting analyses to smallholder dairy farmers (10 cows or fewer) that have
intensive or semi-intensive production systems, average baseline characteristics are
better aligned between farmers in the AgResults target and comparison areas
(Exhibit B-2). However, a significantly larger proportion of smallholder farmers in the
AgResults target area have semi-intensive production systems and improved cows
were a smaller share of their herd relative to comparison farmers. Farmers in the
AgResults target area also rely on dairy income as a smaller proportion of household
income relative to comparison farmers.

Exhibit B-2. Baseline household and herd characteristics for smallholder farmers (10
cows or fewer) with semi-intensive or intensive systems in the
AgResults target and comparison areas
Comparison area AgResults target area
(n=694) (n=1,299)
Mean or N SD or % Mean or N SD or % Std. Diff

(1] (2] (3] [4] (5]

Male head of household 0.84 0.36 0.79 0.41 0.14
Years of education of most educated

HH member 9.37 4.69 9.84 4.59 -0.10
Youth dependency ratio 0.42 0.22 0.39 0.22 0.10
Index of asset ownership (scale of 1-11) 4.14 1.80 4.02 1.98 0.06
Proportion of household income from

dairy: 1 quarter or less 0.39 0.49 0.52 0.50 -0.26
Proportion of household income from

dairy: between one half and one quarter 0.45 0.50 0.34 0.48 0.23
Proportion of household income from

dairy: between three quarters and one

half 0.10 0.31 0.08 0.27 0.09
Proportion of household income from

dairy: between all and three quarters 0.04 0.21 0.05 0.22 -0.04
Household receives remittances -85 0.38 72 0.46 0.31
Dairy herd size (including bulls) 3.71 1.95 4.14 2.23 -0.20
Number of cows milked 1.40 0.83 1.47 0.91 -0.08
Percent of cows that are improved 94.03 21.28 80.15 38.45 0.45
Production system: Feed only

(intensive) 0.93 0.26 0.55 0.50 0.96
Production system: Mix of graze and

feed (semi-intensive) 0.07 0.26 0.45 0.50 -0.95
Proportion of HHs that provide the dairy

herd constant access to shade 0.79 0.41 0.65 0.48 0.31

Source: AgResults Tanzania Baseline Report (Ness-Edelstein et al, 2022).

Source: AgResults Tanzania Baseline Survey (2021).

Note: The sample is limited to farmers who have 10 cows or fewer, who use intensive or semi-intensive production systems, and who
completed both the baseline and endline surveys. The standardised difference is the mean difference between two populations and the
standard deviation of the difference. We highlighted differences exceeding 0.20, which is our threshold for identifying imbalance in the
mean characteristics of farmers in the AgResults target area and comparison area.
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Exhibit B-3 presents average characteristics after weighting, as described in Section 2.2.2.
All household and herd characteristics are sufficiently balanced, with the exception of the
proportion of households with intensive or semi-intensive production system.

Exhibit B-3. Balance between smallholder farmers (10 cows or fewer) with semi-
intensive or intensive systems in the AgResults target area and a
weighted group of farmers in the comparison area

Comparison area AgResults target area
(n=694) (n=1,299)
Mean or N SD or % Mean or N SD or % Std. Diff

(1] (2] (3] [4] (5]

Male head of household 0.79 0.41 0.79 0.41 0.00
Years of education of most educated

HH member 9.85 4.59 9.84 4.58 0.00
Youth dependency ratio 0.39 0.22 0.39 0.22 0.00
Index of asset ownership (scale of 1-11) 4.02 1.98 4.02 1.98 0.00
Proportion of household income from

dairy: 1 quarter or less 0.52 0.50 0.52 0.50 0.00
Proportion of household income from

dairy: between one half and one quarter 0.34 0.48 0.34 0.48 0.00
Proportion of household income from

dairy: between three quarters and one

half 0.08 0.27 0.08 0.27 0.00
Proportion of household income from

dairy: between all and three quarters 0.05 0.22 0.05 0.22 0.00
Household receives remittances 72 0.46 72 0.46 0.00
Dairy herd size (including bulls) 4.14 2.23 4.13 2.23 0.00
Number of cows milked 1.47 0.91 1.47 0.91 0.00
Percent of cows that are improved 80.16 38.45 80.15 38.45 0.00
Production system: Feed only

(intensive) 0.82 0.39 0.55 0.50 1.37
Production system: Mix of graze and

feed (semi-intensive) 0.18 0.39 0.45 0.50 -1.35
Proportion of HHs that provide the dairy

herd constant access to shade 0.65 0.48 0.65 0.48 0.00

Source: AgResults Tanzania Baseline Survey (2021).

Note: The sample is limited to farmers who have 10 cows or fewer, who use intensive or semi-intensive production systems, and who
completed both the baseline and endline surveys. Averages are adjusted using entropy balancing weights. The standardised difference is
the mean difference between two populations and the standard deviation of the difference. We highlighted differences exceeding 0.20,
which is our threshold for identifying imbalance in the mean characteristics of farmers in the AgResults target area and comparison area.
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The evaluation does not assess the project’s cost-effectiveness, and we present project cost data to facilitate future cost-effectiveness
analyses. We report actual project expenditures from the start of the project through its conclusion obtained from AgResults Tanzania project
monitoring data. Gross costs cover incentive payments, verification procedures, AgResults project administration and management costs, and
pilot design costs. We evenly distributed project management, verification, and secretariat costs over project years. We also report project
outcomes from AgResults Tanzania project monitoring data and estimate costs per bundle sold and costs per adopting farmer.

‘ Sales Year

Project Outcomes ‘ (0 1 2 3 4 Total
Number of Adopting Farmers NA 2,590 10,114 26,785 45,344 84,833
Number of Bundles Sold (one cow treatment) NA 4,166 37,391 163,350 625,196 830,103

Nominal U.S. dollars

Project Costs

Value of Prizes Awarded $0 $27,572 $348,286 $1,092,059 $1,893,659 $3,361,576
Project Management costs $0 $1,359,658.86 $1,359,658.86 $1,359,658.86 $1,359,658.86 $5,438,635
Verification Costs $0 $1,580,834 $1,580,834 $1,580,834 $1,580,834 $6,323,336
Secretariat Costs $0 $1,500,000 $1,500,000 $1,500,000 $1,500,000 $6,000,000
Pilot Design Costs $500,000 | $0 $0 $0 $0 $0
Total $500,000 | $4,468,065 $4,788,779 $5,5632,552 $6,334,152 $21,123,547
2023 U.S. dollars
Value of Prizes Awarded $0 $32,461 $391,643 $1,137,013 $1,893,659 $3,454,776
Project Management costs $0 $1,600,746 $1,528,917 $1,415,629 $1,359,659 $5,904,951
Verification Costs $0 $1,861,139 $1,777,626 $1,645,908 $1,580,834 $6,865,507
Secretariat Costs $0 $1,765,972 $1,686,729 $1,561,747 $1,500,000 $6,514,448
Pilot Design Costs $595,920 | $0 $0 $0 $0 $0
Total $595,920 | $5,260,319 $5,384,915 $5,760,297 $6,334,152 $22,739,682
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From gross cost data, we calculated the following costs per bundle and costs per adopting

farmer:

Cost per Bundle Sold ‘ Cost per Adopting Farmer

With Design Costs $28.11 $275.08
Without Design Costs $27.39 $268.05
Only Award Costs $4.16 $40.72

Source: AgResults Tanzania Program Monitoring Data (2024).
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Did not

respond to Responded
endline to endline
survey survey
(n=925) (n=3,688)

‘ Mean Mean Difference

Dar-es-salaam 0.317 0.172 0.145 0.000
Morogoro 0.052 0.100 -0.048 0.000
Tanga 0.342 0.399 -0.058 0.001
Pwani 0.124 0.106 0.018 0.117
Mbeya 0.126 0.150 -0.023 0.073
Njombe 0.039 0.073 -0.035 0.000
Respondent is male 0.778 0.848 -0.070 0.000
Years of education of most educated HH
member 9.496 9.179 0.317 0.063
Youth dependency ratio 0.365 0.417 -0.053 0.000
Index of asset ownership (scale of 1-11) 3.836 3.805 0.031 0.667
Household receives remittances 0.782 0.809 -0.026 0.071
Proportion of household income from dairy: 1
quarter or less 0.512 0.465 0.048 0.009
Proportion of household income from dairy:
between one half and one quarter 0.339 0.325 0.015 0.388
Proportion of household income from dairy:
between three quarters and one half 0.091 0.124 -0.033 0.005
| Herd characteristics at the housefoid fevel |
Dairy herd size (including bulls) 10.885 15.744 -4.859 0.000
Percent of cows that are improved 64.604 55.656 8.948 0.000
Number of cows milked 2.893 3.846 -0.953 0.001
Proportion of HHs that provide the dairy herd
constant access to shade 0.486 0.464 0.022 0.231
Production system: Feed only (intensive) 0.413 0.409 0.004 0.845
Production system: Mix of graze and feed
(semi-intensive) 0.282 0.221 0.061 0.000
Production system: Graze only (extensive) 0.301 0.367 -0.067 0.000

Source: AgResults Tanzania Baseline (2021) and Endline (2024) Surveys.
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Al

Baseline
(2021)

0.16

N=1,298

Endline
(2024)

0.20

0.04

Farmers in the AgResults target area

0.04

Baselin

Endlin

(G)=(F)-(E)

0.07

Farmers in the comparison area

0.00

Impact Estimate

-0.03

0.17

Vaccines

Parasite Control

Acaricides 0.50 0.61 0.11 0.00 | 051 0.50 -0.01 085 |0.12 0.07
Anthelmintics 0.43 0.63 0.21 0.00 | 045 0.71 0.26 0.00 | -0.05 0.33
Nutrition

Supplements 042 0.56 0.14 000 | 0.77 0.68 -0.09 017 | 0.23 0.00
Fodder/hay 0.16 0.08 -0.08 0.00 | 0.30 0.07 -0.24 0.00 |0.15 0.00

Source: AgResults Tanzania Baseline (2021) and Survey (2024) Surveys.

Note: Difference in means is statistically significant at * p-value <0.1, ** p-value < 0.05, *** p-value < 0.05. Averages are weighted and adjusted

for household and herd characteristics. Prize-required amounts of Al required the use of Al for at least one cow in the herd. Prize-required
amounts of vaccines require the use of at least two AgResults-approved vaccines. Prize-required amounts of parasite control require the

purchase of acaricides and anthelmintics and prize-required amounts of nutrition require the purchase of supplements and fodder/hay.
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Artificial Insemination 0.02 0.46
Vaccines 0.10 0.18
Parasite Control 0.08 0.44
Nutrition 0.00 1.00
Supplements 0.08 0.37

Fodder/ha

0.03

0.39

Artificial Insemination -0.04 0.14
Vaccines 0.04 0.24
Parasite Control 0.03 0.48
Nutrition 0.02 0.19
Supplements 0.11 0.01

Fodder/ha

0.13

0.00

Artificial Insemination 0.01 0.62
Vaccines 0.01 0.84
Parasite Control -0.05 0.16
Nutrition -0.01 0.30
Supplements 0.05 0.11

Fodder/ha

0.00

0.86

Artificial Insemination -0.01 0.57
Vaccines -0.01 0.65
Parasite Control -0.07 0.03
Nutrition 0.00 0.80
Supplements -0.10 0.02
Fodder/ha 0.01 0.67

Artificial Insemination -0.02 0.21
Vaccines 0.04 0.16
Parasite Control 0.06 0.16
Nutrition 0.01 0.27
Supplements 0.16 0.00

Fodder/ha

0.13

0.00

Artificial Insemination -0.03 0.35
Vaccines -0.04 0.04
Parasite Control 0.12 0.00
Nutrition -

Supplements -0.02 0.60
Fodder/hay 0.04 0.04

Source: AgResults Tanzania Baseline (2021) and Endline (2024) Surveys.

Note: Analyses include 2,490 farmers in AgResults target area. Impact estimates are difference-in-differences analyses and show the
difference in input use for one group of farmers relative to another from endline to baseline in the AgResults target area. Impact estimates are
adjusted by household and herd characteristics. Prize-required amounts of Al require the use of Al on at least one cow. Prize-required amounts
of vaccines require the use of at least two vaccines included in AgResults. Prize-required amounts of parasite control require the purchase of
acaricides and anthelmintics and prize-required amounts of nutrition require the purchase of supplements and fodder/hay.
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%
change

Baseline Endline from Lower 95%  Upper 95%

Region (2021) (2024) Difference  baseline p-val Cl C1
Dar-es-

Salaam 601 0.10 0.11 0.01 8% 0.63 -0.03 0.04
Morogoro 253 0.10 0.05 -0.05 -54% 0.39 -0.18 0.07
Tanga 1342 0.09 0.12 0.03 31% 0.07 0.00 0.06
Pwani 293 0.11 0.12 0.01 14% 0.45 -0.02 0.05

|vecines
Dar-es-

Salaam 601 0.09 0.12 0.03 38% 0.18 -0.02 0.08
Morogoro 253 0.07 0.03 -0.04 -55% 0.05 -0.08 0.00
Tanga 1343 0.05 0.12 0.07 123% 0.02 0.01 0.12
Pwani 293 0.08 0.11 0.03 33% 0.46 -0.04 0.10

|Pasasiecontor
Dar-es-

Salaam 585 0.41 0.67 0.26 62% 0.00 0.13 0.38
Morogoro 235 0.37 0.53 0.16 43% 0.01 0.04 0.27
Tanga 1047 0.30 0.43 0.14 46% 0.00 0.07 0.20
Pwani 285 0.40 0.70 0.30 76% 0.00 0.19 0.42

|Nnwion
Dar-es-

Salaam 601 0.04 0.04 0.00 -5% 0.89 -0.03 0.03
Morogoro 253 0.03 0.10 0.07 218% 0.03 0.01 0.13
Tanga 1343 0.03 0.03 0.00 -15% 0.58 -0.02 0.01
Pwani 293 0.03 0.04 0.01 36% 0.44 -0.02 0.04

| supptewerss 0000

Dar-es-

Salaam 601 0.40 0.43 0.03 8% 0.47 -0.05 0.12
Morogoro 253 0.26 0.68 0.42 163% 0.00 0.20 0.64
Tanga 1343 0.18 0.38 0.19 106% 0.00 0.15 0.24
Pwani 293 0.36 0.55 0.19 52% 0.00 0.10 0.28

|Foddettby
Dar-es-

Salaam 601 0.07 0.06 -0.01 -13% 0.72 -0.06 0.04
Morogoro 253 0.02 0.23 0.21 1101% 0.00 0.07 0.35
Tanga 1343 0.14 0.06 -0.07 -55% 0.02 -0.14 -0.01
Pwani 293 0.04 0.08 0.04 99% 0.17 -0.02 0.09

Source: AgResults Tanzania Baseline (2021) and Endline (2024) Surveys.

Note: Analyses include 2,490 farmers in the AgResults target area with 60 cows or fewer that completed the endline and baseline survey.
Averages are adjusted for household and herd characteristics. Prize-required amounts of Al required the use of Al for at least one cow in the
herd. Prize-required amounts of vaccines require the use of at least two vaccines included in AgResults. Prize-required amounts of parasite
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control require the purchase of acaricides and anthelmintics and prize-required amounts of nutrition require the purchase of supplements and
fodder/hay.
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% change
Baseline (2021) Endline (2024) Difference from baseline p-val Lower 95% CI Upper 95% CI

Artificial Insemination 0.10 0.11 0.01 14% 0.24 -0.01 0.04
Vaccines 0.32 0.41 0.09 27% 0.00 0.03 0.14
Parasite Control 0.71 0.83 0.12 16% 0.00 0.08 0.15
Acaricides 0.84 0.89 0.04 5% 0.00 0.02 0.07
Anthelmintics 0.82 0.92 0.11 13% 0.00 0.07 0.14
Nutrition

Supplements 0.40 0.58 0.18 45% 0.00 0.13 0.23

Fodder/hai 0.20 0.16 -0.04 -20% 0.14 -0.09 0.01

Artificial Insemination 0.06 0.06 0.00 1% 0.72 -0.01 0.01
Vaccines 0.04 0.05 0.01 35% 0.26 -0.01 0.04
Parasite Control 0.26 0.28 0.02 7% 0.50 -0.04 0.07
Nutrition 8.40 1.03 -7.37 -88% 0.92 -144.29 129.55

Source: AgResults Tanzania Baseline (2021) and Endline (2024) Surveys.
Note: Analyses include 2,490 farmers in the AgResults target area with 60 cows or fewer that completed the endline and baseline survey. Averages are adjusted for household and herd

characteristics. Prize-required amounts of Al required the use Al for at least one cow in the herd. Prize-required amounts of vaccines require the use of at least two vaccines included in AgResults.

Prize-required amounts of parasite control require the purchase of acaricides and anthelmintics and prize-required amounts of nutrition require the purchase of supplements and fodder/hay.
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