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Preface
AgResults is a US$152 million multilateral 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 also evaluates the effectiveness and efficiency of
these prize competitions and incorporates evidence-based learning to refine the PfR
approach.
By using PfR, AgResults goes beyond traditional aid measures to promote the adoption of
innovative technologies with high-yield development impact. AgResults calls upon the
ingenuity and drive of the private sector to identify and execute the most effective and
efficient strategies to achieve development outcomes. It does so by providing incentives to
private sector actors to develop and facilitate the uptake of innovative technologies and
overcome market failures impeding the establishment of sustainable commercial markets for
such technologies or goods produced by the technologies. It thereby aims to achieve
substantial and sustained development impacts, including improved food security and food
safety, increased farmer incomes, and better health and nutrition.
AgResults is funded by the governments of Australia, Canada, the United Kingdom, and the
United States, and by the Bill & Melinda Gates Foundation, and 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
(Land O’Lakes Venture 37 for the Tanzania project), and 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 Secretariat is responsible for implementing the initiative and reports to the
Steering Committee. The Trustee provides financial intermediary services.
Abt Associates is the External Evaluator for the AgResults Tanzania project. The evaluator’s
role is to use rigorous scientific tools to determine whether 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. Abt
Associates has defined the overall evaluation framework for the AgResults initiative; we also
develop an impact analysis strategy for answering common evaluation questions for each
competition that we evaluate. For each competition, the evaluator implements and analyses
field surveys, conducts qualitative market analyses, and communicates evaluation findings
to the Steering Committee and wider audiences. 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. As funding permits, the evaluator also assesses
the sustainability of each competition’s benefits once the PfR incentives are removed.
This report presents our evaluation design for the AgResults Tanzania project. Our team for
the AgResults Tanzania evaluation is headed by Betsy Ness-Edelstein. Dr Denise Mainville
is the qualitative lead, and Dr Adi Greif is the quantitative methodologist working closely with
overall AgResults quantitative lead Dr Judy Geyer. Wilson Charles Wilson serves as our
Tanzania-based agricultural economist and in-country coordinator. Cristofer Price provides
quality assurance on quantitative aspects of the evaluation. The evaluation design was also
subject to external peer review by Dr Kyle Emerick of Tufts University and Dr James Rao of
the International Livestock Research Institute (ILRI).

Abt Associates

AgResults Evaluation Design Report –
Tanzania Dairy Productivity Challenge Project

March 2021 ▌v

Executive summary
This report presents the mixed-methods evaluation design for the AgResults Tanzania Dairy
Productivity Challenge Project. Dairy productivity in Tanzania has long been low compared
to production potential and local demand for dairy products. Use of low-productivity local
cattle breeds, poor management practices, and low use of dairy productivity-enhancing
technologies such as feed, parasite controls, and vaccines are some of the main drivers of
low productivity. To increase productivity, the AgResults project will incentivise private sector
firms (‘competitors’) to sell four types of technologies—parasite controls, vaccines, improved
nutrition, and artificial insemination—by offering cash prizes tied to their sales and will offer
premiums for specific combinations of bundled technologies. The project will cover
Tanzania’s coastal area, in the regions of Dar es Salaam, Pwani, and Tanga, as well as
parts of Morogoro.
This external evaluation will address the seven evaluation questions shown in Exhibit
ES-1-1. The evaluation team will assess the challenge project’s impact in creating a
sustainable private sector market for dairy productivity-enhancing technologies, as well as
the project’s impacts on smallholder farmers’ development outcomes. It will also assess
scale, cost-effectiveness, and lessons learnt about the approach. These evaluation
questions are common across the evaluations of all AgResults projects.
Exhibit ES-1-1.
#

Evaluation questions and methods
Evaluation question

Evaluation approach

1

Market: What is the project’s impact on private
sector engagement in the development of a
market for dairy productivity-enhancing
technologies?

Pre-post qualitative assessment based on the
Structure-Conduct-Performance (SCP) framework

2

Technology uptake: What is the project’s
impact on smallholder farmers’ adoption of dairy
productivity-enhancing technologies?

• Difference-in-differences impact evaluation
comparing farmers in one AgResults district to
farmers in similar districts outside the project area
to estimate the rate of adoption caused by
AgResults in one specific part of the target area.

• Pre-post comparison within the AgResults target
area using quantitative survey data to estimate
market penetration of the technologies across the
entire AgResults target area.
3

Farmer impact: What is the impact of dairy
productivity-enhancing technologies on
smallholder farmers’ incomes?

Difference-in-differences impact evaluation
comparing outcomes of a matched or weighted
sample of adopters and non-adopters at baseline
and endline within the AgResults target area using
household survey data

4

Consumer demand: What is the impact of dairy
productivity-enhancing technologies on
smallholder farmers’ consumption of milk and
derivative products?

Difference-in-differences impact evaluation
comparing outcomes of a matched or weighted
sample of adopters and non-adopters at baseline
and endline within the AgResults target area using
household survey data

5

Sustainability: What evidence exists that the
effects of the project will be sustainable in the
medium to long term?

Qualitative assessment based on synthesis of
results from evaluation questions 1-4

6

Cost-effectiveness and scale: What is the
evidence on the scale of private sector
investment and uptake, and on the costeffectiveness of AgResults as an approach?

• Scale: descriptive analysis of quantitative

Lessons learnt: What lessons can be learnt
about best practices in the design and
implementation of pay-for-results challenge
projects?

Qualitative assessment based on synthesis of
results from evaluation questions 1-6 building on
lessons learnt from other AgResults projects

7
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The evaluation approach is designed to test the assumptions underlying the theory of
change for the AgResults Tanzania project using mixed methods, with tailored approaches
for each evaluation question. The theory of change posits that the incentives offered by the
project will spur private sector firms to attempt to increase their sales of technologies to
smallholder farmers by investing, forming partnerships, offering financing options on
purchases, or other means. The project also asks competitors to train farmers on proper use
of the technologies. An increase in use of dairy technologies by farmers is hypothesized to
lead to higher dairy production, which in turn is meant to increase smallholder farmers’ dairy
sales, income, and dairy consumption.
To answer Evaluation Question 1 (impact of the project on private sector engagement in
the development and uptake of dairy productivity-enhancing technologies), the evaluation
team will apply the Structure, Conduct, Performance (SCP) framework at baseline and
endline. Using the SCP framework, the team will develop and test qualitative hypotheses
regarding private firms’ perceptions of, participation in, and outcomes in the market for dairyproductivity enhancing technologies at baseline. The team will also assess how the project
incentives affected private firms’ activities in the dairy technology market and led to different
market outcomes at endline. Of particular interest will be any differential effects that the
project might have across regions, across major dairy production systems (such as
extensive versus intensive) and by gender.
The evaluation team will collect data using key informant interviews of dairy value chain
actors and subject matter experts. We will also draw on project monitoring data and
quantitative household survey data. We will collect qualitative data both in the AgResults
project area and in Kilimanjaro region, where another project with similar objectives (called
Maziwa Zaidi) will allow for comparison of this pay-for-results (‘pull’) approach to a more
traditional (‘push’) approach to developing dairy productivity-enhancing technology value
chains. As resources permit, we will also collect data from key dairy industry actors and
subject matter experts in the Southern Highlands region to facilitate comparison with an area
with no dairy intervention similar to AgResults’ or Maziwa Zaidi’s.
To answer Evaluation Question 2 on smallholder farmer uptake of dairy productivityenhancing technologies, the evaluation team will employ a quasi-experimental, difference-indifferences impact evaluation design to compare farmers in districts within the AgResults
target area (the coastal area) to farmers in similar geographies outside of the AgResults
target area. Because much of the coastal area where the project will take place is
geographically, climatically, and culturally not comparable to other areas of Tanzania, this
comparison will be limited to only parts of the coastal area that are more comparable. Since
this approach may yield results that are valid only for specific conditions and not for the
coastal area as a whole, the team will also employ a pre-post evaluation design to compare
market penetration of the technologies throughout the entire AgResults target area before
and after the project. We will collect quantitative data from dairy farming households through
a large-scale survey at baseline and endline.
To answer Evaluation Questions 3 and 4 regarding impacts of adoption on smallholder
farmers’ income and on consumption of dairy products, we will employ a difference-indifferences impact evaluation comparing the outcomes of adopters (those who purchase
technologies from the AgResults competitors) to non-adopters (those who do not purchase
technologies from the AgResults competitors) within the AgResults target area. We will
supplement this with qualitative research on farmers’ knowledge, attitudes, and practices on
dairy production, marketing, and consumption to understand their motivation, behaviour, and
decision making.
Because it was not feasible to design a randomized controlled trial to answer Evaluation
Questions 2, 3, and 4, the comparison of treatment and non-treatment groups is subject to
selection effects, as is the case in any study without random assignment. In other words,
individuals choose whether to buy technologies from AgResults competitors, and that choice
Abt Associates
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might relate to underlying characteristics that would have led to differing patterns of
technology purchasing behaviour and dairy farming outcomes even without AgResults. We
will mitigate selection effects (in addition to other concerns related to the small number of
districts and limited number of time points) by triangulating results, synthesizing qualitative
and quantitative findings together, and matching comparison and treatment farmers so that
they are similar to each other at baseline. We will match on crucial outcomes, such as prior
milk production at baseline, that likely correlate with ‘unobservable’ characteristics that might
drive selection biases.
To answer Evaluation Question 5 on the project’s sustainability, the evaluation team will
draw on results of Evaluation Questions 1 through 4. Because the evaluation ends shortly
after the project itself, the analysis for this question will focus on likely sustainability based
on conditions observed at endline. In particular, we will examine whether conditions are right
for the market developments that the project stimulates, if any, to continue after cessation of
the direct incentives; that is, whether the preconditions for a sustainable market have been
established or not. Qualitative contributions to the evaluation of sustainability will come from
the SCP and household-level analyses, and will focus on whether the basic conditions that
provide incentives for continued private sector and farmer engagement in the market are
present.
To answer Evaluation Question 6 on the project’s scale and cost-effectiveness, the
evaluation team will draw mainly on the results of the SCP analysis used in Evaluation
Question 1 to assess scale, and on quantitative farmer-level results and project cost data to
assess cost-effectiveness. For scale, project monitoring data and market structure estimates
based upon the qualitative data collected for Evaluation Question 1 will provide information
on the numbers and characteristics of private sector dairy value chain actors, as well as
amounts of dairy productivity-enhancing technologies transacted as a result of the project.
For cost-effectiveness, we will use project cost data to calculate the cost of the project per
unit of impact (i.e., per farmer adopting dairy productivity-enhancing technologies or per
additional dollar of income), discounting as appropriate to account for the time value of
money. The team will compare the cost-effectiveness of this project to the other AgResults
projects using these metrics, which are common across the initiative. To the extent costeffectiveness information is available for other projects promoting dairy technologies through
different models, particularly more traditional ‘push’ mechanisms, we will compare costeffectiveness results of AgResults to those as well.
To answer Evaluation Question 7 on best practices and lessons learnt, the evaluation
team will synthesise results from Evaluation Questions 1 through 6 to determine where the
AgResults approach worked well and where it did not. Using a common framework across all
AgResults projects, we will draw lessons from the design and contextual conditions that
influenced the project’s outcomes and relate what has happened in Tanzania to the learning
from the other AgResults projects.
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Introduction
This report presents the mixed-methods evaluation design for the AgResults Tanzania Dairy
Productivity Challenge Project. The project aims to stimulate the market for dairy
productivity-enhancing technologies by offering a temporary monetary incentive for firms to
sell these technologies to smallholder farmers. The evaluation will assess the project’s
impact on private sector engagement in the market for the technologies, and smallholder
farmers’ adoption of the technologies, and will assess the impacts of technology adoption on
smallholder farmers’ dairy-related income and consumption. The evaluation will assess the
sustainability of impacts, scale and cost-effectiveness, and lessons learnt. Section 1provides
an overview of Tanzania’s dairy sector, a description of the project’s design and theory of
change, and a list of the evaluation questions. Sections 2 through 8 detail the methodology,
data, and analysis plan that the evaluation team intends to employ for each evaluation
question. Section 9 concludes with the timeline and the team’s plans for stakeholder
engagement, endline data collection, communication of results, risk identification and
mitigation, ethical considerations, and quality assurance.
The premise of the Tanzania project is that Tanzania’s dairy productivity is low relative to
local demand for dairy products and production potential, and this low productivity is due to
suboptimal use of dairy productivity-enhancing technologies. The project’s business plan
cites an expected dairy supply shortage of 600 million litres of milk per year by 2020
(AgResults, 2019). To explain the reasons for low production, the business plan cites low
use of dairy productivity-enhancing technologies such as improved cattle breeds, preventive
measures against disease, and nutrition as the primary challenge hindering dairy production.
To increase productivity, the AgResults project will award cash prizes to private sector firms
for selling four types of technologies—parasite controls, vaccines, improved nutrition, and
artificial insemination (AI, which AgResults will require be bundled with nutrition)—with
premiums for specific combinations of bundled technologies. The project is slated to focus
on Tanzania’s coastal area, in the regions of Dar es Salaam, Pwani, and Tanga, as well as
parts of Morogoro.

1.1

Context: Dairy in Tanzania

This section provides an overview of Tanzania’s dairy sector, describes the dairy value
chain, and discusses gender issues relevant to dairy. Information presented in this section is
drawn from the evaluation team’s interviews of Tanzanian dairy stakeholders and subject
matter experts conducted in August 2019, and January and February 2020; from a review of
literature; the project business plan; and statistical sources, as referenced throughout.
1.1.1 Tanzania’s dairy sector
The 2016/17 National Agricultural Census counted more than 3 million households owning
30 million cattle (Republic of Tanzania, 2018). Ninety-seven percent of Tanzania’s cattle are
the indigenous breed Zebu and are estimated to produce about 70% of Tanzania’s milk
annually (Ministry of Livestock and Fisheries Development, 2015). 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 (Ministry of Livestock and
Fisheries Development, 2015).
Tanzania has a number of milk-producing regions, including the coastal area, where the
project is slated to take 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 in the coastal area, close to 390,000 in the Northern
region, and close to 225,000 in the Southern Highlands) (AgResults, 2019). In addition,
according to both the project’s business plan and the comments of a number of experts the
evaluation team spoke with, the coastal area’s hot climate makes it less suited to dairy
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production than other areas. Nevertheless, the coastal area has the largest market for milk
(Dar es Salaam) and processing facilities ranging from medium to large scale. The area has
more than 74,000 litres per day of processing capacity (lagging only the Northern region,
according to the business plan), and is home to the country’s largest processor, Tanga
Fresh (Katjiuongua and Nelgen, 2014). Thus, even though the coastal area does not have
the highest productive potential, the project is 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.1
There are three major categories of dairy production systems in Tanzania—extensive, semiintensive, 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 needs are brought to the animals, which
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 et al., 2014).
Since the 1970s, government and donor-supported initiatives have promoted semi-intensive
and intensive systems (Nell et al., 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 semiintensive 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 AI. 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.
1.1.2 Dairy value chain
Tanzania’s dairy value chain from technologies and services through consumption of the
final product is shown in Exhibit 1-1. This exhibit shows both traditional (extensive) and
intensive/semi-intensive systems. Farmers producing dairy under these systems retain milk
for consumption or farm-use, or sell it to informal traders and processors, or direct to
consumers. While these informal sales account for most milk sales (between 70 and 90
percent), some farmers also sell to formal traders and processors. In general, the formal
market offers lower prices than the formal market, but can absorb a larger volume of milk;
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) were 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 increases in milk production may be sold into neighboring Kenya and because the local
dairy industry is relatively developed, leaving less room for project impact. The Southern Highlands
boast 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 and its 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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consequently semi-intensive and intensive dairy farmers are more likely to sell to the formal
market than extensive farmers, because they have higher productivity so a larger volume of
milk to trade.
Exhibit 1-1. Tanzania’s dairy value chain

Farm-level use of dairy technologies
Dairy farmers use productivity-enhancing dairy technologies to differing degrees across
extensive, semi-intensive, and intensive systems. More intensive systems generally use
more of these technologies compared to less intensive systems. Generally, however, most
smallholder dairy farmers in Tanzania use fewer productivity-enhancing technologies than is
technically optimal. That is, Tanzanian dairy farmers would produce more milk if they
increased their use of productivity-enhancing technologies such as improved feeds,
improved genetics, parasite control, and vaccinations (Michael et al., 2018). As described
earlier, the AgResults project is intended to spur such gains.
All of the technologies whose sales are rewarded by AgResults are already available and
used to some degree by dairy farmers in the target area. In Exhibit 1-2, we show the
proportions of dairy farmers who reported using technologies and technology bundles similar
to those whose sales will be rewarded by AgResults. The data in the exhibit are from World
Bank survey data from 2014-2015 (Living Standards Measurement Survey, LSMS), and
report results of survey questions about which technologies farmers had used on their cattle
in the past 12 months. The technologies include acaricides for tick control, anthelmintics for
parasitic worm control, nutrition (fodder and mineral supplements), vaccines against
common cattle diseases, and AI to cross-breed local Zebu cattle with improved breeds.
(Note, however that while these data provide useful context, they should not be construed as
an exact representation of the outcomes AgResults is trying to achieve. An extensive search
for data on dairy input use revealed only the LSMS dataset, which is a broad agriculture
survey and is not specialized to dairy or livestock, and consequently had a low sample of
dairy farmers. Generalizability of this information is limited by a very small sample size in the
AgResults target area and a lack of exact alignment with the specific input bundles
AgResults will promote. One benefit of the farmer survey of dairy input use discussed in
Section 3 (Evaluation Question 2) will be a regional mapping of input use that is more
comprehensive than anything that currently exists.)
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Exhibit 1-2. Pre-project use of technologies similar to the AgResults bundles in
Tanzania
Input type

AgResults area adoption rate
(N = 22)

National adoption rate
(N = 434)

Parasite control (anthelmintics+acaricides)

36%

24%

Single inputs
Anthelmintics only

82%

Acaricides only

40%

55%
36%

Feed (excluding minerals)

50%

20%

Vaccines (at least 2, not including Rift
Valley Fever vaccine)

23%

8%

Parasite control + feed

27%

4%

Parasite control + vaccines

18%

4%

Vaccines + feed

18%

2%

Feed + AI

14%

2%

Two-input bundles

AI

14%

2%

Source: National Bureau of Statistics (NBS, 2015).
Note: Adoption rate here means the proportion of farmers who reported using the technology in the past 12
months for any cow. AI will only be sold as part of a bundle with nutrition under AgResults, so use of AI as a
single input is not shown in the ‘single inputs’ section of the table.

Results of the World Bank survey show that about a quarter of farmers nationally and more
than a third in the AgResults target area used both forms of parasite control included in the
competition’s parasite control bundle (acaricides and anthelmintics). Nationally, 20% of
farmers reported using feed, as did half of farmers in the AgResults target area (though this
measure is not an exact corollary to what will be sold under AgResults because AgResults
will require both feed and mineral supplements, and the World Bank data include only feed).
Only 8% of farmers nationally reported using at least two of the vaccines that will be included
under the competition, though nearly a quarter of the AgResults farmers reported the same.
The proportion of farmers using bundles of two or more technologies is lower than the
proportion using any one technology, particularly at the national level, where no bundle is
used by more than 4% of farmers. The rate of use of three- and four-technology bundles is
even lower and is not shown here. While these figures do not account for whether farmers
used these technologies correctly or throughout their entire herds, they provide some
indication of the starting point of the market for the technologies included in the competition.
On the supply side, both government and private sector actors provide technologies and
services. For example, with respect to tick control, in some areas, the government provides
dipping tanks at the village and ward level. Village extension officers coordinate provision of
dipping services to farmer groups on a subsidised basis. Meanwhile, the private sector,
largely through agrovets (agricultural veterinary suppliers), also sells acaricides in the form
of sprays that are often bought by intensive dairy producers, while the dipping tanks are
largely oriented to pastoralists and semi-intensive farmers.
Similarly, the government subsidises several major vaccines, either delivering them through
their extension system or through contracts with private sector suppliers. Agrovets also
supply some vaccinations to dairy farmers, although they need to coordinate and aggregate
groups of farmers for cost-effective provision of vaccinations because most of the available
vaccines are produced in large quantities targeted for 50 or more cattle. Several agrovets
the evaluation team interviewed described the challenges inherent in this coordination. The
need to recruit farmers to participate in a vaccination service meant that some farmers had
to wait until a group was gathered. These farmers often pursued other options before a
group of adequate size was gathered, which further delayed completion of the group, leading
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to attrition among waiting farmers. In general, agrovets interviewed by the evaluation team
reported that they sold most vaccines to poultry and pig farmers and for domestic animals.
They experienced significantly less (albeit growing, in some cases) demand for vaccines for
dairy cattle.
Improved feed is largely provided by the private sector—mainly agrovets and some
specialised feed suppliers and forage producers—although some government institutions
have established pasture farms that sell hay to farmers. As with vaccines, the private feed
suppliers that the evaluation team spoke with reported having a large market among poultry
and pig producers, with less demand from dairy farmers. Thus, while the suppliers often sell
pre-mixed feed concentrate to the poultry and pig producers, they more commonly sell
concentrate ingredients—such as maize and lentil bran, sunflower and cotton seed cake,
and vitamin and mineral premix—to dairy producers, or at times mix them on the premises in
response to custom orders.
Improved genetic material is available through both natural (bull) service and AI, although
there are only two suppliers of AI nationally. The National Artificial Insemination Center
(NAIC) in Arusha produces semen for AI, and has a cadre of government and private
extension officers trained to inseminate cows. The other AI supplier, which imports and buys
semen from NAIC, is Animal Breeding East Africa (ABEA). ABEA has trained AI service
providers who deliver directly to farmers on a subsidised basis, although the donorsupported program that supported delivery of these services will end in 2020.
The relatively limited use of these technologies and services is attributable to both demand
and supply constraints. On the demand side, the evaluation team’s interviews with dairy
stakeholders revealed that low utilisation of these technologies could be attributed to a range
of factors including cost and farmers’ typically limited access to finance; low awareness of
the technologies’ potential to boost productivity; concerns about the technologies’ efficacy;
and, in some areas, limited offtake markets for the milk. On the supply side, dairy input and
service suppliers (such as agrovets) that we interviewed reported demand for dairy inputs to
be relatively low (although some reported it to be growing), especially compared to the
relatively robust demand for poultry, pig, and domestic animal inputs. Technology suppliers
are also faced with coordination issues in delivering inputs, such as vaccines that are
packaged for applications to large numbers of animals. Given that most dairy farmers have
few animals, multiple farmers must be pulled together for delivery of such vaccines to be
cost-effective. For relatively small agrovets, there are limited economies of scale or scope to
be achieved by selling vaccines to dairy farmers, especially because some specific products
are not sought consistently. Finally, several of the dairy input suppliers that we visited also
described the difficulties that they had in obtaining consistent supplies of high-quality inputs.
Disposition of milk produced on farm
Milk produced on farm has several uses including feeding of calves, consumption by the
farm household, and sale. Milk is sold to both the formal and informal market. Technically,
milk sales through the informal market are illegal. Tanzania’s 2007 Dairy Industry
Regulations stipulate that ‘No person shall sell or distribute to the public any milk for human
consumption unless such milk has been pasteurised, sterilised, or subjected to such
treatment to render it safe for human consumption’ (United Republic of Tanzania, 2007).
These regulations are rarely enforced among informal market actors, however, and the
informal market is estimated to account for 75–95% of total milk sold (World Bank, 2009;
Yusuf, 2017).
Informal milk markets
The informal milk market tends to be local with informal buyers (usually the consumers
themselves) sourcing milk from local dairy farming households, informal traders (known as
‘hawkers’), and informal processors, many of whom also retail their product. Milk sold on the
informal market undergoes no or limited processing (such as straining and possibly
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heating/pasteurising to kill bacteria, and in some cases being cultured to make mgando or
mtindi, popular cultured dairy beverages), and it may also be chilled. Most processing and
trade is conducted on a small-scale basis and using limited technology. For example, an
informal processor might sell raw milk or milk cultured at home to neighbours who stop by to
buy it; or a trader might traverse an established community route by bicycle; buying and
selling milk from households that are established either as suppliers or customers. Between
strong year-round local demand for milk, the shortened value chain (with farmers often
selling retail to neighbours), and the low costs relative to larger-scale formal processors,
dairy farmers see significantly higher profits in the informal market than they do when selling
to formal buyers. Prices in the informal market range from 20% to 100% above the price
available in the formal market. Our interviews indicated that in some areas there is unmet
demand for milk in the informal system.
Formal milk markets
In contrast, formal market buyers are notable for their capacity to absorb large volumes of
milk on a year-round basis, despite the relatively lower prices that they pay for this milk.
Central players in the formal dairy value chain include milk collection centres and large-scale
processors. Intermediate actors include medium-scale farmers who aggregate milk from
neighbouring smallholder farmers with their own and bring it to the milk collection centre, or
intermediate traders who travel to dairy households on motorcycles and buy milk that they
then supply to the area milk collection centre.
There are approximately 50 formal processors in Tanzania (Kurwijila et al., 2012). Most
formal processors often operate at volumes well below their installed processing capacity,
meaning that they spread their relatively high fixed and quasi-fixed costs over relatively low
volumes of milk, reducing their margins. They are also subject to significant regulatory costs
that raise their costs relative to informal market actors, who as a rule do not comply with
these regulations. For example, the Tanzania Milk Producers’ Association counts 19
different taxes and fees that processors must comply with, and more than a dozen agencies
they must engage with regularly. A 2011 policy brief estimated the cost of compliance with
regulations at 12 million Tanzanian shillings (about US$7,500 at 2011 exchange rates, when
the analysis was done) at start-up and 48 million Tanzanian shillings (about US$30,000 at
2011 exchange rates) for ‘recurrent compliance costs.’ (Tanzania Milk Processors
Association, 2011). Farmers selling milk to formal market buyers often do so because the
latter offer a stable market and are able to absorb relatively large volumes of milk,
particularly during the rainy season; thus, formal markets are often associated with relatively
larger-scale or more productive dairy farmers.
Formal processors sterilise and pasteurise their milk and produce a range of value-added
products, including homogenised milk, cheese, yogurt, and cultured milk, that they sell to
consumers directly from the plant, or through intermediaries or their own transporters, which
distribute the processed milk products to small neighbourhood retail stores, supermarkets,
hotels, and restaurants.
Consumption
Consumers commonly consume dairy either as fresh milk (raw or pasteurised depending on
its source) and also commonly enjoy cultured dairy products such as mgando or mtindi.
Other dairy products, such as yogurt and ice cream, are relatively novel and consumed with
less frequency. Consumers obtain milk from a variety of sources including their own
production, gifts from community members, neighbouring farmers, milk kiosks, local
restaurants, informal traders and processors; and from the formal commercial sources
identified in the preceding paragraph.
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1.1.3 Gender in Tanzania’s dairy value chain
Our assessment of the project’s gender effects will focus on three analytic levels: household,
intra-household, and value chain. In the following section we discuss each of these in more
detail.
Gendered household structure and intra-household gender dynamics
Gendered household structure has implications for the project’s potential effects at the
household and intra-household levels.2 Broadly speaking, women in female-headed
households tend to be disadvantaged in ways that affect their ability to use and benefit from
dairy productivity-enhancing technologies (World Bank et al., 2009). Women in femaleheaded households tend to have less wealth and lower incomes. They have weaker access
to and control over productive resources such as land, machinery, and cash. They also have
more limited to access to support services. Due to these broad disadvantages, femaleheaded households tend to be less productive, and consume more of what they produce,
leaving less opportunity for income generation through sale of agricultural products (World
Bank et al., 2009).
Though they have more limited access to productive resources, women in female-headed
households tend to have more autonomy over the resources that they have access to (and
the output of those resources) than do women in male-headed households (Kennedy and
Peters, 1992). With respect to consumption, a recent study on dairy development in
Tanzania reported that female-headed households consumed milk more frequently than
male-headed households, according to a 24-hour recall survey (Mishkin et al., 2018). Earlier
research showed that children in female-headed households were less likely to be
undernourished, provided that the household has sufficient resources, compared to maleheaded households (Kennedy and Peters, 1992). In Tanzania, 25% of households are
female headed (Ministry of Health et al., 2016).
In contrast, women in male-headed households generally benefit from greater access to
productive resources and the products of those resources. These women are commonly
dependent on their male kin for access to those resources, lack decision-making authority
over their use and disposition, and risk loss of those resources in cases of death or divorce.
In male-headed households, women are often disempowered, relative to men, in their
control over productive resources, as well as in their say over how the products of those
resources—such as milk or meat—are disposed of. In Tanzania, this is particularly the case
for larger livestock such as cattle (as compared to smaller animals such as chickens) (Njuki
and Sanginga, 2013).
Women’s ability to benefit from participation in dairy production is also affected by their
access to other productive resources such as land, water, and forage; as well as finance to
support their operations. In Tanzania only 27% of the female agricultural population owns
land, and only few have a title or deed to the land that they own (Japan International
Cooperation Agency [JICA], 2016). This leaves women vulnerable to loss of land if their
husband dies, because customary law—which usually favours male inheritance—typically
takes precedence over statutory law in such cases (JICA, 2016). Additionally, in Tanzania,
18% of women live in polygynous unions (defined as there being more than one wife)
(Ministry of Health et al., 2016). Yusuf (2017) found that women’s access to and control over
factors and benefits of production decreased as the number of wives increased in a given
household.
While women’s ownership of cattle is not as common as men’s, women often have control
over the milk that cattle produce, particularly in multipurpose pastoral herds. For example, in
We use the term ‘gendered household structure’ to refer to the presence of men and women at
different ages and in different roles within the household unit.
2
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a study of gender dynamics in livestock markets in Tanzania, Njuki and Sanginga (2013)
reported that women had relatively greater degrees of control over the sale of milk compared
to other livestock products, particularly when they sold it themselves. Specifically, the
authors found that women managed close to 100% of income from milk when they sold it
themselves, while they managed only 17% of the income when the milk was sold by men.
Still, the authors found that women were far more likely to sell milk at the farmgate and to
sell it to other farmers. They also found that such milk received significantly lower prices
compared to milk that was delivered to traders, shops, or hotels, as men were more likely to
do (Njuki and Sanginga, 2013).
In addition to the above-described ‘static’ differences in household-level access to and
control over resources, there is also the potential for dynamic changes in control over
resources as the relative value of those resources changes. For example, Hill (2003, cited in
World Bank et al., 2009) reported that in intensive dairy systems in Kilimanjaro, women lost
control over dairy operations as dairy’s share of household income grew. Participation in
organised producer groups has been shown to help women maintain control over dairy
activities and the income derived from those activities (Kimaro et al., 2013).
Another ‘dynamic’ risk associated with the uptake of dairy productivity-enhancing
technologies is that women will be allocated more work, but not enjoy the benefits of those
technologies. Gaile et al. (2017) cited a World Bank et al. (2009) report observing this
change in dairy farming that moved to more intensive systems. Although roles vary
depending on the production system and culture, in Tanzania women and girls are often
responsible for activities such as fetching water, feeding, milking, and managing milk after
milking. Men are often responsible for collecting fodder, herding cattle, managing animal
health, and transporting milk to market.3
These broad characterisations of intra-household gender dynamics that influence access to
and control over resources have implications for the evaluation design. Specifically, it is
important to complement findings on uptake, income, and consumption effects of the project
with data on potential determinants of these outcomes, such as gendered household
structure, ethnicity, production systems, and livelihood strategies of beneficiaries. It is also
important to track potential consequences for those outcomes, such as changes in gendered
labour practices and decision making over income. Details of the evaluation’s gender
analysis activities at the household level are presented in Sections 2, 3 and 4.
Gender issues in the dairy value chain
As described in Section 1.1.2, Tanzania’s dairy value chain has several major production
modalities (pastoral/extensive, semi-intensive, and intensive), as well as both formal and
informal market channels for milk once it leaves the farm. Within these modalities and
market channels are patterns of gender-differentiated participation, decision making, and
accrual of benefits and burdens associated with the dairy technologies. These genderdifferentiated patterns may be influenced directly or indirectly by the project at any point on
the dairy value chain.
Overall, numerous studies show that women tend to have limited representation in dairy
value chains beyond their potential role as purchasers, preparers, and consumers of dairy
products. Any participation tends to be small-scale and informal. Gaile et al. (2017)
specifically reference the lack of women as veterinary service providers. JICA (2016) cites
the Micro, Small, Medium Enterprise (MSME) National Baseline Survey, which shows that
while 54% of MSMEs in Tanzania are owned by women, 73% of them belong to a singleThat said, ‘gendered roles are not set in stone’ (Hill, 2003, in World Bank et al., 2009). Evidence
from pastoralist groups in Tanzania indicates that, despite there being a clear division of labour based
on gender roles, women often take on ‘men’s tasks’ in times of labour scarcity (Hill, 2003, in World
Bank et al., 2009).
3
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person micro enterprise compared to 58% for male-owned enterprises. Furthermore, femaleowned MSMEs are registered with Tanzania’s Business Registration and Licensing Agency,
which is required to operate a business in Tanzania, at less than one-third the rate of
MSMEs as a whole (1.2% compared to 3.9%). This indicates the overwhelmingly informal
nature of female-owned MSMEs in Tanzania (JICA, 2016). The relative participation of maleand female-owned businesses is addressed in the evaluation as discussed in Section 2.1.3.
In that section we also address the potential for AgResults to favour some enterprises—
specifically more formal ones—through their participation as competitors or through indirect
benefits of participating as dairy input and service providers to dairy farmers.

1.2

Project design

This section describes the project’s theory of change and the prize structure and gender
considerations of the project design.
1.2.1 Prize structure
To increase productivity, the AgResults project will award prizes to private sector firms for
selling four types of technologies—parasite controls, vaccines, nutrition, and artificial
insemination—or bundles of multiple technologies. After AgResults verifies competitors’
reported sales, competitors will get a pre-determined prize for each technology or bundle
they sell, ranging from US$5 for vaccines to US$27 for nutrition. These prize amounts
compare to market prices of US$15 for parasite control, US$67 for nutrition, US$11 for
vaccines, and US$20 for AI, according to the project’s business plan. Firms will also receive
a bonus for selling bundles of multiple technologies to the same farmer, based on the idea
that technologies have complementary effects when used together. When they sell bundles,
competitors will receive the prize amount for each technology plus a multiplier of 20%, 40%,
or 60% depending on how many of the technologies they sell in that bundle. This design is
intended to encourage firms to sell more than one of these complementary inputs to the
same farmers. The prize amounts for each technology and bundle are shown in Exhibit 1-3.
Exhibit 1-3. Technologies being incentivised and corresponding prize amounts
Technology
type/combination

Technologies

Prize amount in years 1 and 2*

Single input bundles
Parasite control

Acaracides + anthelmintics

US$6

Nutrition

Fodder/hay + minerals

US$27

Vaccines

Minimum of 2 vaccines from an approved
list

US$5

Two-input bundles (20% prize multiplier)
Parasite control + nutrition

Acaracides + anthelmintics + fodder/hay +
minerals

US$39

Parasite control +
vaccines

Acaracides + anthelmintics + minimum of 2
vaccines from an approved list

US$13

Vaccines + nutrition

Fodder/hay + minerals + minimum of 2
vaccines from an approved list

US$37

Nutrition + artificial
insemination

Fodder/hay + minerals + AI

US$44

Three-input bundles (40% prize multiplier)
Parasite control + nutrition
+ vaccines

Acaracides + anthelmintics + fodder/hay +
minerals + minimum of 2 vaccines from an
approved list

US$52

Vaccines + nutrition +
artificial insemination

Fodder/hay + minerals + minimum of 2
vaccines from an approved list + AI

US$57

Parasite control + nutrition
+ artificial insemination

Acaracides + anthelmintics + fodder/hay +
minerals + AI

US$60
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Technology
type/combination

Technologies

Prize amount in years 1 and 2*

Acaracides + anthelmintics + fodder/hay +
minerals + AI + minimum of 2 vaccines from
an approved list

US$75

Four-input bundles (60% prize multiplier)
Parasite control + nutrition
+ artificial insemination +
vaccines

Source: AgResults, 2019.
*In years 3 and 4, the value of single inputs and two-input bundles will be reduced to 75% of the original value in
year 3 and 50% of the original value in year 4. The value of three- and four-input bundles will not change.

1.2.2 Theory of change
AgResults’ overall theory of change is that by offering temporary monetary incentives to
private sector actors based on their sales (‘payment for results’ or PfR), AgResults can spur
the development of markets for promising agricultural technologies. Uptake of these
technologies is then hypothesised to lead to positive development outcomes for smallholder
farmers. This is also known as a pull mechanism. For the Tanzania Dairy Productivity
Project, the temporary incentive will be targeted at the level of dairy input suppliers, and the
incentive is expected to lead them to increase their sales of dairy productivity-enhancing
technologies to smallholder farmers. In turn, farmers are expected to adopt the technologies,
increase their production of milk, and subsequently increase their dairy income and
consumption of dairy.
This section presents the theory of change, the causal linkages drawn from activities to
outputs and outcomes, the assumptions underlying each of these, and potential implications
for the evaluation. Exhibit 1-4 is a streamlined diagram of the theory of change focusing on
the causal linkages the evaluation will test. (See Annex A for the theory of change diagram
presented in the project’s business plan).
Exhibit 1-4. AgResults Tanzania theory of change
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The theory of change describes how the project’s intervention (the PfR prize competition) will
lead to its outputs, outcomes, and development impact. Broadly, the theory of change posits
that the incentives offered by the project will spur competitors to attempt to increase their
sales of technologies to smallholder farmers by investing, forming partnerships, offering
financing options on purchases, or other means. Competitors are also asked to provide
training to farmers on how to properly use the technologies. The assumed uptick in dairy
input sales in turn would lead to increased purchases of dairy inputs by smallholder farmers.
An increase in use will lead to higher dairy production, in turn increasing smallholder
farmers’ income.4 There may also be impacts on dairy consumption.
A number of assumptions underlie this theory of change. If these assumptions hold, the
project’s inputs will lead to outputs, outcomes, and impacts as planned. If assumptions do
not hold, one or more of the project’s objectives may not be met. Therefore, to fully
understand the functioning of the PfR prize challenge in this context, it is critical that the
evaluation examine these assumptions and determine the extent to which they have held as
the project goes on. Below, we detail some of the key assumptions, and considerations
about them that will inform our evaluation activities:
Proper use of better dairy inputs will lead to higher milk production. The project’s
business plan projects that the per-cow productivity increase for using the technologies will
be 17% for parasite control, 72% for nutrition, 28% for vaccines, and 21% for AI. The
bundles of more than one technology are projected to lead to incrementally higher
productivity gains, up to 148% for the four-input bundle. The business plan cites supporting
evidence for each hypothesized increase. For these increases to occur, the specific inputs
purchased must be of good quality and farmers must use them correctly. Additionally, other
factors important to dairy productivity that are not targeted by the project, such as access to
water, must be favourable. The business plan notes that many farmers who currently use the
technologies that will be included in the competition currently tend not to use them properly.
In order to promote correct use, the project requires that competitors propose farmer training
as part of their application. However, the award of prizes is not contingent on the delivery or
quality of training or on correct farmer use of the inputs. Thus, to determine whether the
project’s inclusion of a training requirement is enough to cause a behaviour shift among
farmers toward correct use, the evaluation will both track the competitors’ training activities
and measure the extent to which farmers report that they know and apply the proper use of
each technology they purchase.
Increased dairy production will lead to increased income for smallholder farmers. This
causal linkage rests on a number of assumptions regarding supply and demand for dairy in
Tanzania. On the supply side, there is the assumption that increased dairy production will
lead to increased sales of dairy, and that any reduction in price associated with those
increased sales (for example by farmers moving to more formal market channels that have
lower prices) will be offset by the greater volume sold leading to an overall increase in
revenue. It is also assumed that the cost of increasing supply through greater financial
investment in dairy production will be less than the increase in revenue that results from that
increase in production. On the demand side, it is assumed that a greater supply of milk on
the market will not lead to a significant decrease in the price of milk (or, more technically,
that demand for milk is price elastic). In general, then, whether or not this assumption is
The official project theory of change also includes ‘stronger [smallholder farmer] relationships with
formal markets’ as one of its outputs. Most of Tanzania’s dairy market is informal, a dynamic
propagated by a persistent price differential between the formal and informal markets. Farmers and
others interviewed by the evaluation team said the informal market offers a 20% or 30% price
premium at a minimum, but in many areas they can sell the milk for at least double what formal
market buyers pay. Thus, a greater share of sales to the formal market on its own would imply lower,
rather than higher, profitability. The AgResults Secretariat has since clarified that formalisation of the
milk output market is no longer a goal of the project.
4
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borne out will depend on a variety of factors including input costs, milk prices (which are
related to demand), key constraints on the output market, and the costs to overcome the
constraints. The household survey will include detailed questions to track farmers’ costs of
production and the price and quantity of milk sold in order to fully understand the economics
of smallholder farmers’ dairying operations and, therefore, their economic incentives to
increase production.
The enabling environment for dairy production is relatively stable. The enabling
environment is comprised of numerous factors. Principle among them, in this case, are
policies around milk production and sales. Examples of policies that could have large
impacts on incentives to produce, add value to, and market milk include the possibility of
tariffs and price controls on either inputs or milk. For example, a number of productivity
increasing inputs are imported, so the imposition or relaxation of tariffs on these would affect
their price, and consequently utilization, by Tanzania dairy farmers. Similarly, if price controls
were introduced on milk (for example on the argument that it is a key food staple so its price
should be controlled to promote food security) then this could reduce the viability of the milk
processing industry and cause price reductions at the farm level. Similarly, the imposition or
relaxation of tariffs on imported milk products has important implications for the
competitiveness of domestic production. In 2019, for example, there was a 1300 percent
increase in the tax on imported dairy products, effectively eliminating them as competitors to
domestic milk. Whether this tax remains in place may have important implications for the
project and highlights the potential sensitivity of projected results to the policy environment.
Thus, the evaluation will monitor the enabling environment for milk production to detect and
track any shifts that affect the domestic milk market.
The prize design will motivate firms to increase sales of dairy productivity-enhancing
technologies above what they would have otherwise sold. Thirteen firms and consortia
applied to become competitors during the first year of the project, indicating that the prize
design is indeed attractive and is motivating them to participate. What remains to be seen is
the extent to which AgResults will lead to firms’ selling more than they would have otherwise.
All first-year applicants are existing market actors (or in one case, a consortium of existing
market actors) that already produce or sell inputs, and the prize design does not require
increases in sales over what firms sold in the past—rather, it rewards all sales. Some
prospective competitors that the evaluation team spoke to during evaluation design visits
commented that the competition was appealing because they could attract prize money for
something they were already doing, and most did not indicate that they planned to
substantially change their business model or their geographical coverage in response to the
project. (These visits were conducted before potential competitors received detailed
information about how the project would work, so these responses were not based on a
comprehensive understanding of the project’s design. Furthermore, the potential competitors
the evaluation team interviewed prior to the project’s launch did not all apply or become
accepted during Year 1 of the project, so the views that some firms expressed may not
represent those who were eventually selected to compete.) In any case, the hypothesis that
firms will change their behaviour in response to the project is something the evaluation will
assess.
The evaluation will assess competitor behaviour and outcomes through a combination of
three approaches:
•
•
•

An assessment of firms’ sales over time based on project monitoring data
The impact evaluation design to assess adoption of the technologies among
smallholder farmers, which will involve a comparison group outside of the AgResults
target area
Qualitative information on firms’ strategies for engagement in the dairy market that
the team will collect as part of research under Evaluation Question 1.
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The increase in sales will continue after the prize competition ends. A primary motivator
of AgResults’ private sector PfR approach is that it should lead to a sustainable market.
Theoretically, once the temporary incentive ends, private sector actors will have overcome
the constraints that had prevented them from entering or increasing their engagement in the
market previously and thus will be able to profitably sell the technologies to smallholder
farmers. In other words, the project is meant to fundamentally transform the market. In most
AgResults projects, this has occurred because the incentive has allowed competitors to
temporarily overcome one or more key constraints that previously prevented them from
selling the technologies. Once the incentive has been removed, structures have been put in
place for the market to continue without the incentive.
With the exception of the project in Uganda, all previous AgResults projects were designed
to motivate development of a ‘missing market’. In Tanzania, the market for dairy productivityenhancing technologies is not missing; rather, it is underserved—both supply and demand
are lower than the ideal level for optimal dairy production in the country. In addition, there
are coordination problems as described in Section 1.1. While the business plan discusses
problems limiting the development of the market, it does not detail how the project incentive
will fundamentally change underlying market conditions. Without a fundamental
transformation of the market, there is a risk that any market growth could last only as long as
the incentive is in place. The evaluation team will closely examine these issues as part of our
prospective analysis of sustainability in response to Evaluation Question 5.
1.2.3 Gender considerations
This section discusses ways in which the dairy productivity project’s design addresses
gender issues. While the design does not explicitly include gender-specific activities or
targets, specific aspects of the project design were developed to promote gender inclusivity.
For example, the decision to target increased productivity rather than increased sales was
driven by the understanding that participation in formal milk markets is biased towards men,
while women often orient their production to home consumption and sales to informal
markets. Both factors would have disadvantaged women if the project had sought to
increase sales in formal milk markets.
The project business plan explicitly discusses the project’s potential impact on women’s
income; time use; participation in production decisions; and access to, ownership of, and
decision making around assets. The business plan also outlines specific risks and
opportunities in each of these areas. In addition, a gender specialist was included on the
project’s Advisory Council.
Following initiation of formal project activities, the project contracted a formal gender
analysis. Results of this analysis were shared in a report (Heifetz 2020) and included
recommendations regarding opportunities to increase representation of women among
project competitors and dairy input and service providers, among others. The report also
included recommendations geared toward increasing women farmers’ potential benefits from
the project. The analysis results and recommendations were discussed at the subsequent
(Spring 2020) AgResults Steering Committee meeting, with the decision taken to explore
incorporation of the recommended measures in subsequent project years.

1.3

Evaluation questions

The evaluation will answer seven evaluation questions as shown in Exhibit ES-1-1 to assess
the extent to which the project has met its objectives. These questions are common across
the evaluations of AgResults projects.
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Exhibit 1-5. Evaluation questions and approaches
#

Evaluation question

Evaluation approach

1

Market: What is the project’s impact on private
sector engagement in the development of a
market for dairy productivity-enhancing
technologies?

Pre-post qualitative assessment based on the
Structure-Conduct-Performance (SCP) framework

2

Technology uptake: What is the project’s impact
on smallholder farmers’ uptake of dairy
productivity-enhancing technologies?

• Difference-in-differences impact evaluation
comparing farmers in select AgResults districts
to farmers in similar districts outside the project
area

• Pre-post comparison within the AgResults
target area using quantitative survey data
3

Farmer impact: What is the impact of dairy
productivity-enhancing technologies on
smallholder farmers’ incomes?

Difference-in-differences impact evaluation
comparing outcomes of a matched or weighted
sample of adopters and non-adopters at baseline
and endline within the AgResults target area using
household survey data

4

Consumer demand: What is the impact of dairy
productivity-enhancing technologies on
smallholder farmers’ consumption of milk and
derivative products?

Difference-in-differences impact evaluation
comparing outcomes of a matched or weighted
sample of adopters and non-adopters at baseline
and endline within the AgResults target area using
household survey data

5

Sustainability: What evidence exists that the
effects of the project will be sustainable in the
medium to long term?

Qualitative assessment based on synthesis of
results from evaluation questions 1-4

6

Cost-effectiveness and scale: What is the
evidence on the scale of private sector investment
and uptake, and on the cost-effectiveness of
AgResults as an approach?

• Scale: descriptive analysis of quantitative

Lessons learnt: What lessons can be learnt
about best practices in the design and
implementation of pay-for-results challenge
projects?

Qualitative assessment based on synthesis of
results from evaluation questions 1-6 building on
lessons learnt from other AgResults projects

7
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Evaluation Question 1: Impact on private sector engagement in
the development of a market for dairy productivity-enhancing
inputs
Evaluation Question 1 examines the impact of the project on private sector engagement in
the development of a market for dairy productivity-enhancing technologies. To answer this
question, the evaluation team will employ a pre-post qualitative assessment based on the
Structure, Conduct, Performance framework. Using the SCP framework, the team will
develop and test qualitative hypotheses regarding private firms’ perceptions of, participation
in, and outcomes in the market for dairy productivity-enhancing technologies at baseline.
The team will also assess how the project incentives affected private firms’ activity in the
market for dairy productivity enhancing technologies and led to different market outcomes at
endline. Of particular interest will be any differential effects that the project might have
across regions, across major dairy production systems (such as extensive versus intensive),
on farmers with differing levels of poverty, and by gender. Our theory-driven approach, along
with adherence to best practices in qualitative research, will ensure the relevance,
completeness, and objectivity of our assessment.
The evaluation team will collect data using key informant interviews of dairy value chain
actors and subject matter experts. We will also draw on project monitoring data and
quantitative household survey data collected as part of the evaluation (see Sections 3 and 4
for more details on the surveys). The team will collect qualitative data both in the AgResults
project area and in Kilimanjaro region, where another project with similar objectives will allow
for comparison of push and pull approaches to developing dairy productivity-enhancing
technology value chains, as described in Section 2.1.
Section 2.2 presents the data sources for this qualitative assessment, and Section 2.3
describes our methods for data collection, management, and analysis.

2.1

Methodological approach

This section explains how the evaluation team will apply the SCP framework to choose
which factors to assess as part of our assessment of private sector engagement in the
uptake of dairy productivity-enhancing technologies.
2.1.1 Conceptual framework
The SCP framework conceptually links market conditions to firm strategies and AgResultstargeted outcomes. Reference to the SCP framework will help the evaluation team identify
which market actors to focus on and what types of questions to ask those entities. We use a
version of the SCP framework that stipulates that underlying market conditions influence
investment strategies of individual firms, with the strategic decisions of numerous firms
giving rise to the market structure. The market structure is characterised by the numbers and
characteristics of market participants, the predominant marketing channels, modes of
product transformation, and value addition. Market structure, in turn, affects the performance
of the market, including:
•
•
•

The market’s performance in making available quality and affordable dairy
productivity-enhancing technologies to farmers
The impacts of these technologies on dairy productivity and consumption
The distribution of benefits of participating in these markets to diverse stakeholders
such as very poor dairy farmers and consumers.

While we refer to the overall theoretical framework as SCP, the specific analytical model that
this evaluation will use reflects a causal flow from Situation to Strategy to Structure to
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Performance (replacing ‘Conduct’ with ‘Strategy’ and ‘Structure’). Below we define these
elements and illustrate them with reference to Tanzania’s dairy sector.
While the SCP is causal in its logic, it does not allow for causal conclusions in the impact
evaluation sense. We maximise the integrity of our results by organising our inquiry around a
strong conceptual framework with reference to explicit hypotheses, through unbiased data
collection methods, by actively pursuing disconfirming evidence, and by being receptive to
unexpected results. These measures are discussed in more detail in Section 9.8.
Exhibit 2-1. lists the questions and information the evaluation will seek in order to apply the
SCP framework at baseline and endline.
Exhibit 2-1. Sub-questions and outcome measures for Evaluation Question 1
Sub-question
Situation
What are underlying supply, demand, and enabling
environment conditions—and firms’ perceptions of
those conditions—in the market for dairy productivityenhancing technologies?

Outcome indicator

• Supply conditions including barriers to entry,
transaction costs, risk, and profit margins in the
market for dairy productivity-enhancing
technologies

• Demand conditions including awareness,
quantities, quality parameters, timing, and service
requirements, for dairy productivity-enhancing
technologies

• Formal (policy and regulatory) and informal
(cultural, social) enabling environment factors that
influence risk and profitability of alternative dairy
sector trade and investment strategies

• Gender-differentiated roles along the dairy value
chain, including at the farm level
Strategy
How do different actors along the dairy value chain
participate in the market for dairy and dairy
technologies—specifically, what are procurement,
value-addition, merchandising, and distribution
strategies for dairy and dairy technologies?

• Competitors and other dairy and dairy technology
value chain actors’ strategies for activity in dairy
and dairy technology markets

• Drivers for decisions to buy or supply dairy
productivity-enhancing technologies

• Procurement, value-addition, merchandising, and
distribution strategies for dairy and dairy
technologies

• Competitors’ strategies for maximising returns from
AgResults competition
Structure
What is the overarching nature of the market for dairy
and dairy technologies in terms of numbers and
characteristics of market participants, predominant
marketing channels, modes of product
transformation, and value addition?

• Number and types of value chain actors
participating in market for dairy and dairy
production technologies

• Volumes and volume shares transacted by
different types of value chain actors

• Predominant modes of procurement, value
addition, distribution, and merchandising

• Predominant types of technologies, organisational,
and logistical arrangements

• Gendered patterns of participation in dairy and
dairy production technology markets
Performance
Does a sustainable, private sector-driven market for
productivity-enhancing dairy production technologies
exist?

• Existence of multiple suppliers of dairy productivityenhancing technologies competing to provide the
technologies and expand their market

• Market actors’—including competitors’—
perceptions of the profitability of activity in the
market for dairy productivity-enhancing
technologies
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Sub-question

Outcome indicator

• Evidence of sustained demand for dairy
productivity-enhancing technologies from farmers

• Absence or presence of exogenous factors (such
as social, economic, policy, or other disruptions or
trends) that might affect activity in the market for
dairy productivity-enhancing inputs and services
Does the market disadvantage or otherwise affect
specific stakeholders, such as women or other
vulnerable groups in terms of availability,
accessibility, and profitability or other benefits of
using dairy productivity-enhancing technologies?

Patterns of participation and distribution of benefits
and costs of participation in market at community,
household, and intra-household levels, particularly
with reference to women and other vulnerable groups

Situation: The underlying, or ‘basic’ conditions of a market (also referred to as its ‘situation’)
are fixed in the short to medium term and include characteristics of supply and demand of a
product and its market and the enabling environment. Supply and demand conditions include
cost structures, seasonality of demand and supply, income distribution, and suppliers’ and
buyers’ responses to changes in prices and income. Other salient characteristics of a market
include the prevalence of information costs and asymmetry and asset specificity, which
increase transaction costs and risk. The enabling environment includes both formal (legal)
and informal (cultural) controls on behaviour and is critical to establishing behavioural norms
that reduce transaction costs and the risks to which potential buyers and suppliers in the
market are exposed. Together, these conditions define the incentives and create
interdependencies that shape individuals’ and firms’ strategies regarding whether and how to
engage in the market (North, 1990).
Strategy: Individuals’ and firms’ strategic behaviours reflect their attempts to pursue profit
and other objectives given the constraints imposed by markets’ underlying conditions (or
‘situation’). Major elements of strategic behaviour of interest are strategies that firms use to
maximise their returns from participation in AgResults and in the market for dairy
productivity-enhancing inputs including procurement, value addition, distribution, and
merchandising strategies.
Structure: A market’s structure is shaped by the aggregate strategies of many individual
firms. Structural elements include the numbers of buyers and sellers in the market, the
characteristics of production and value creation (such as predominant trade flows and
technology packages), the degree and types of product differentiation, and barriers to entry
and exit. Such structural features tend to evolve over the medium to long term and as such
are among the basic conditions that influence firms’ strategic behaviour.
Performance: The market performance elements of interest for the dairy productivity project
include whether a sustainable market for dairy productivity-enhancing technologies emerges
and whether that market is accessible to its buyers in terms of availability and price. Another
element of interest is whether the market provides its buyers with products and services that
meet their perceived needs, for example, with respect to product types, packaging, service
delivery, pricing arrangements, and assurance.
2.1.2 Push/pull comparison
The evaluation team will complement the analysis in the AgResults area with data collection
and analysis in Kilimanjaro region, where another project, the International Livestock
Research Institute’s Maziwa Zaidi II project, will be conducting dairy input and service value
chain development activities. Maziwa Zaidi’s technical approach is characteristic of a push
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approach,5 and its inclusion in our assessment will allow for comparison of push and pull
approaches to developing dairy productivity-enhancing technology value chains.
The Maziwa Zaidi II project is a follow-on to the first Maziwa Zaidi (‘More Milk’) project, which
ran from 2012 to 2019. The first Maziwa Zaidi project sought to simultaneously strengthen
the availability of dairy inputs and markets for milk in Kilimanjaro and Tanga regions through
diverse value chain-focused initiatives targeting feed, genetics, animal health, and markets.
The follow-on project, Maziwa Zaidi II, is slated to run from 2019 to 2021, and will promote
uptake of dairy input and service bundles through initiatives such as grants and trainings to
build the capacity of ‘agri-preneurships’ that supply a similar array of dairy inputs and
services to farmers, also in Kilimanjaro and Tanga.
The geography, timing, and technical focus of the Maziwa Zaidi II project offer a
serendipitous opportunity to compare market-level outcomes of the AgResults pull approach
with the push approach of Maziwa Zaidi. Both AgResults and Maziwa Zaidi have similar
objectives of promoting the development of a private-sector driven market for dairy inputs
and services to smallholder farmers. Furthermore, both are starting technical activities within
a few months of one another, and their geographies overlap. Both projects are working in
Tanga region (representing a site with simultaneous albeit independent push and pull
activities). Only Maziwa Zaidi is in Kilimanjaro region (representing a pure push), and only
AgResults is in Pwani, Dar es Salaam, and Morogoro (representing a pure pull approach).
Using the SCP framework, we will compare market-level outcomes (as described in Exhibit
2-1) for the three sites and explore the relative contributions of the different project
approaches (as well as other exogenous factors) on those outcomes. As clarified earlier, this
approach is causal in its logic but does not offer conclusive evidence of causality
2.1.3 Analysis of gender impact
The examination of gender-differentiated effects of AgResults for Evaluation Question 1 will
focus on women’s participation in the dairy value chain. The evaluation will seek to identify
how the project might affect women’s participation in the value chain, and their returns from
this participation.
Consistent with the evaluation’s theory-driven approach, hypotheses regarding the potential
gender-differentiated impact of the project will drive the gender analysis at the value chain
level. Ex-ante identification of hypotheses will be complemented by ongoing efforts to
identify other, unanticipated gender-differentiated impacts. We will identify and document
these and incorporate them into the evaluation as appropriate.
The evaluation’s overriding hypothesis regarding gender impacts of AgResults on the dairy
value chain is that private sector involvement in the expansion of the market for dairy
productivity-enhancing technologies may see low representation of women as business
owners and leaders. The evaluation team hypothesises that this is a result of the relative
scarcity of women in more formal, capital-intensive enterprises such as provision of dairy
productivity inputs and services, and formal downstream services such as trading,
processing, and retail.
Data collection for the evaluation’s gender inquiry will be integrated with the data collection
for Evaluation Question 1, as described below. The team will strive to include at least 25%
female owned/managed firms among our interviews of private sector actors along the value
chain in our data collection. The qualitative questionnaires will identify the gender of owners
AgResults initially referred to its PfR initiatives as ‘pull mechanisms’, referencing the underlying
concept that their intention is to offer incentives that pull the private sector into the creation of a
market for a promising innovation. In contrast, a ‘push’, in AgResults parlance, is an effort to increase
dissemination and uptake of a promising innovation by pushing it out to its intended beneficiaries, for
example, through subsidised distribution, awareness generation, and demonstration.
5
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or managers of the firms we interview, with these data guiding our analysis of the differential
participation of female- versus male-owned firms in the project and dairy value chain as a
result of AgResults. We will also explore overarching issues of gender participation at
different nodes in the dairy value chain as part of the national-level key informant interviews,
to help identify patterns in gender participation and the factors influencing those patterns.
Finally, we will integrate gender-differentiated results from the inquiries for Evaluation
Questions 2, 3, and 4 into our analysis of market structure and performance.

2.2

Data sources and sampling plan

To analyse the market for dairy productivity-enhancing technologies, the evaluation team will
conduct interviews with project competitors, national-level dairy technology suppliers that do
not participate in AgResults, local-level dairy technology providers, farmers, farmer
organisation representatives, milk traders, milk processors, and milk retailers. The team will
also interview subject matter experts in industry, government, and nongovernmental
organisations. We will include both formal and informal value chain actors where they exist.
Exhibit 2-2 lists target sample sizes for each group. The sampling plan is designed to ensure
representation of the different competitors and implementation locations, as well as allow for
comparison of pull, push, and simultaneous implementation of push and pull approaches (as
discussed in Section 2.1).
The evaluation team plans to collect baseline qualitative data between August and January
2021, collecting recall data referencing the sales period prior to the project starting in midJuly.6 At the national level, we will interview AgResults competitors, Advisory Council
members, subject matter experts, and national-level dairy market actors including dairy
production technology suppliers. The team will also collect data at the regional level,
including the AgResults implementation regions and Kilimanjaro region, where the Maziwa
Zaidi project will be implemented. Resources permitting, we will collect similar data from an
area in the Southern Highlands where there is no dairy intervention being implemented with
similarities to either AgResults or Maziwa Zaidi. In each region where we collect data, we will
select at least two communities (wards)—one relatively central and one relatively isolated—
and, in those wards, interview at least two respondents for each type of market actor.
Depending on the geographic focus on competitors’ activities, we may also expand our
sample to include wards in which competitors are, and are not, active. We will also interview
extension personnel to characterise the dairy system in each area. The ward-level interviews
will also include 96 dairy farmers selected from the quantitative sample (described in
Sections 3.2 and 4.2 for Evaluation Questions 2 and 3, respectively). Again, the team will
select respondents purposively based on their characteristics to ensure diversity, with
representation of differing scales of operation, gender, previous exposure to and activity with
dairy productivity-enhancing technologies, and business structures and strategies. The
qualitative sampling plan is shown in Exhibits 2-2 and 2-3. Data gathered from quantitative
surveys will also be an important information source to enrich the evaluation team’s
documentation of the market’s structure and performance.
Exhibit 2-2. Sampling plan for Evaluation Question 1 (national level)
Respondent group

Sample size

Competitors

All

Advisory Council members

All

AgResults Secretariat, Verifier, and Project Management

3

Other sector experts

5

6

Interviews will be conducted remotely and may be supplemented later on with in-person data
collection if feasible. See Section 9 for a discussion of impacts of coronavirus disease 2019 (COVID19) on evaluation timelines.
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Dairy input and service firms excluding AgResults competitors
(e.g., agrovets, AI firms, feed and forage providers)*

8

*The team will target inclusion of at least 25% female owned/managed representation of these firms in the
sample.

Exhibit 2-3. Sampling plan for Evaluation Question 1 (regional level)
Pull only
Regions

Minimum number of
communities

Push &
pull

Push only

No
intervention

Pwani /

Total sample
(communitylevel sample
multiplied by
no. of
communities)

Dar es
Salaam**

Morogoro

Tanga

Kilimanjaro

Southern
Highlands++

2

2

2

2

2

10

Community-level sample
Livestock extension
officers
Milk buyers*—
traders, processors,
retailers (formal &
informal)
Vaccine retailers*+

1

1

1

1

1

10

4

4

4

4

2

36

2

2

2

2

2

20

2

2

2

2

2

20

2

2

2

2

2

20

2

2

2

2

2

20

Farmer org
representatives

2

2

2

2

2

20

Farmers and
household adults in
male/dual-headed
households**

8

8

8

8

4

72

Farmers and
household adults in
female-headed
households

4

4

4

4

2

36

Maximum sample

27

27

27

27

19

254

Feed/forage
retailers*+
AI service
providers*+
Parasite control
retailers*+

Focus group discussions (no. of participants)
Male adults in male
or dual-headed
households

6-8

6-8

6-8

6-8

0

48-64

Female adults in
male or dual-head
households

6-8

6-8

6-8

6-8

0

48-64

*We will target inclusion of 25%-50% female owned/managed representation of these firms in our sample.
**Pwani and Dar es Salaam are combined for qualitative sampling purposes because Pwani region surrounds
Dar es Salaam, resulting in the same set of service providers and retailers serving both areas.
+ It is likely that input and service retailers will carry multiple categories of dairy productivity-enhancing
technologies, thus there may be overlap in our interviews whereby several types of technology providers are
accounted for in a single interview. Consequently, we refer to a ‘maximum sample’ in recognition that if multiple
types of inputs are represented in an interview, the total number of interviews will be reduced.
++Qualitative data collection in Southern Highlands will be contingent on availability of adequate resources.

To track the market’s development throughout the project, the evaluation team will monitor
implementation through regular communication with the Project Manager and the
Secretariat. We will review data on competitors’ activities from the project’s monitoring
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system. At endline, the team will repeat the qualitative data collection exercise by
interviewing representatives of the same stakeholders interviewed at baseline.

2.3

Data collection, management, and analysis

With respondent permission, the evaluation team will record audio of interviews (following
best practices to ensure integrity of the data) or, where necessary, record verbatim notes.
The team will use a template for data entry and then clean, code, and analyse data using
software such as Microsoft Excel and SPSS, as appropriate.
The team will use pattern analysis to analyse data from key informant interviews; evaluating
preliminary hypotheses by investigating patterns and divergences in results among similar
market actors. The analytic process and interactions with the agricultural specialist who
collected the data will facilitate an active search for disconfirming evidence and alternative
explanations for observed outcomes, and we will further investigate results that do not align
with the hypotheses. The team will also draw on sales data from the project’s monitoring
system, analysing them using descriptive statistics to help support, in particular, our
characterisation of the dairy technology market’s structure.
The qualitative lead will be responsible for data analysis and reporting of results; however,
the nature of qualitative research implies substantial communication with the Tanzaniabased agricultural specialist to clarify questions, elicit further insights, ask follow-up
questions, and vet and review research results.
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Evaluation Question 2: Impact on smallholder farmers’ uptake of
dairy productivity-enhancing technologies
Evaluation Question 2 asks about the impact of the project on smallholder farmers’ uptake
(or adoption) of dairy inputs. To address it, we will use a combination of approaches that
answer different aspects of the question. To estimate overall uptake of the technologies in
the AgResults target area (i.e. market penetration), we will use a pre-post quantitative
comparison of adoption rates before and after the project in the entire AgResults target
region. To estimate the change in adoption that occurs because of AgResults, we will
employ a difference-in-differences design comparing one part of the AgResults target area to
a comparison area. (The difference-in-difference approach will be limited to only a portion of
the AgResults target area because most of the targeted area is simply not comparable
enough to the rest of Tanzania for a comparison of dairy farming in other regions to be
meaningful). We will complement our quantitative approaches with qualitative research to
understand the ‘how’ and ‘why’ of uptake decisions by farmers.
Since the suite of inputs being promoted under AgResults is multifaceted, the evaluation’s
measurement of ‘adoption’ as an outcome must be nuanced. And, since there is a market for
inputs from suppliers that do not participate in AgResults, the evaluation will consider two
main types of adoption. One is buying technologies from any source, which we will call
‘technology adoption’. The other type of adoption is buying inputs from AgResults
competitors. We will call this ‘AgResults adoption’. AgResults adoption is a subset of
technology adoption, as depicted in Exhibit 3-1 below.
Exhibit 3-1. Types of adoption

Technology
adoption
Use of dairy
productivity-enhancing
technologies

AgResults
adoption
Use of dairy
productivityenhancing
technologies
purchased from
AgResults
competitors

For either technology adoption or AgResults adoption, the evaluation team will calculate this
outcome as shown in Exhibit 3-2 as a binary variable that captures whether a household
uses at least one of the inputs promoted by the project. The team will also calculate a
measure of the extent to which a farmer uses these inputs, since they can be used in
different combinations for different cattle. To enable us to construct such a measure, we will
capture information on the extent of use of every input that is part of the project and build an
‘intensity-of-treatment’ measure. Since there is currently no large-scale survey of input use in
the AgResults target area, the exact details of how this measure will be constructed depend
on our baseline findings and will be finalised with input from AgResults stakeholders. The
goal is to construct one or more measures that showcase the possibility of improvement by
not defining adoption using too low or too high of a bar for the context. (We will also measure
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the use of dairy inputs not promoted by the project to capture whether increased investment
in AgResults-supported technologies displaces investment in other inputs.) All measures will
be finalised prior to the endline to guard against bias that could be introduced by choosing
measures based on whether or not they highlight desired outcomes.
Analyzing many outcome variables lessens statistical power, so we will also distinguish
between primary outcomes of interest and exploratory outcomes that will be considered
descriptive rather than conclusive. These exploratory outcomes will include binary variables
for adoption of each individual technology and bundle.
Exhibit 3-2. Outcome measures for Evaluation Question 2
Outcome measure

Outcome indicator specification

Adoption

Outcome domain

Primary outcome: household
has used any of the
technologies promoted by
the project during the past
12 months

Binary variable equal to 1 if a dairy farming household
has used any of the inputs promoted by the project in the
most recent 12 months (inputs include pre-determined
quantities of parasite control, vaccines, nutrition, and
artificial insemination).

Adoption

Exploratory outcome:
intensity of technology use.

Continuous variable ranging from 0 to 1 to represent the
intensity of treatment at the household level, accounting
for the number of bundles purchased for each cow.
Exact specification to be determined based on baseline
results.

Adoption

Exploratory outcome:
household has used each
specific technology or
bundle in the last 12 months
(assessed separately for
each technology and
bundle)

Binary variable equal to 1 if a dairy farming household
has used the technology or bundle in question in the
most recent 12 months. This measure will be constructed
separately for each technology and bundle, for a total of
11 separate outcome measures representing all
technologies and bundles defined in the AgResults prize
structure.

The evaluation hypothesises that at the farm level, uptake and use of dairy productivityenhancing technologies may differ on the basis of gendered household structure and the
dynamics that arise as a result of that structure. Thus, the team’s approach to addressing
this question will include collecting data on gendered household structure and enabling
identification of gender-differentiated impacts in uptake and use of dairy productivityenhancing technologies. These impacts will be identified on the basis of gendered
household structure, as well as other relevant categories such as geography, production
system, and ethnicity. The team will also analyse intra-household aspects of gender impact
by collecting data on ownership of, access to, and control over key dairy production
resources, and the intra-household roles and responsibilities for different dairy-related
activities and decisions at the farm-household level.

3.1

Quantitative approach

The evaluation team’s quantitative approach to answering Evaluation Question 2 will employ
two separate approaches to answer different aspects of the evaluation question: a
difference-in-differences analysis of the project’s impact on adoption comparing part of the
target area to a comparison area, and a pre-post comparison of adoption for the whole
AgResults target area.
3.1.1 Pre-post comparison of adoption within the AgResults target area
The evaluation team will use a pre-post design with a household-level survey to assess the
change in technology adoption within the entire AgResults target area before and after the
project (i.e., market penetration). This analysis will be separate from the difference-inAbt Associates
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differences design described in Section 3.1.2 because it covers the entirety of the AgResults
target area, while the difference-in-difference design incorporates only a specific part of the
target area that is most comparable to other parts of Tanzania. The pre-post analysis will
provide a measure of the size of the market before and after the project—this is an important
metric that is of interest to project stakeholders, even though it does not allow for attribution
of changes to AgResults.
To collect data for this comparison, the team will survey a random sample of dairy farmers in
the project’s target regions at baseline and follow up with them at endline. This approach will
allow us to estimate the market penetration of the technologies. 7 In addition to general
technology adoption, we will also be able to calculate descriptive statistics on adoption of
technologies provided by AgResults competitors over time. However, this approach is not
causal since it lacks a rigorously defined counterfactual group. (It was not feasible in this
context to ask AgResults competitors to set aside ‘control areas’ given their incentives to sell
as widely as possible). This approach thus cannot conclusively determine whether and to
what extent adoption is due to the AgResults project. To help guard against the risk of
attributing changes to the project that may actually be driven by non-project factors, we will
qualitatively identify and discuss alternative explanations for the observed outcomes. The
goal is to be able to say that a preponderance of evidence suggests the project contributed
to any potential increases in adoption.
3.1.2 Difference-in-differences estimation of impact on adoption
To complement the pre-post comparison with a more rigorous approach to determining the
effects of AgResults on adoption, the evaluation team will conduct a difference-in-differences
analysis by comparing a group of farmers in one part of the AgResults target area to a
similar group outside of the AgResults area over time. This analysis will involve farmers in
selected districts of the Tanga highlands—specifically, the district of Lushoto—compared to
the Southern Highlands (likely in the Mbeya region), as shown in Exhibit 3-3. Much of the
coastal area that AgResults will target is not comparable to other parts of Tanzania in terms
of the climate, history and trajectory of dairy farming. However, the highlands in Tanga
district (part of the AgResults target area) has comparable dairy farming characteristics to
portions of the Southern Highlands, (outside of the AgResults target area). Thus, a
comparison can be made between these two areas to determine, for one part of the target
area, whether AgResults has a causal impact on technology adoption. (See additional detail
on how comparison areas were selected in Annex B.)
This comparison will enable the team to track any increases in dairy input use due to
AgResults (in the AgResults area) while accounting for counterfactual ‘time trends’—the
extent to which dairy 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 the two places are otherwise very
similar. We will incorporate multiple pre-period observations to establish parallel time trends
by collecting some recall data on outcomes as well as triangulating the recall data against
secondary data such as the LSMS data, which is available for multiple time periods. 8

7

Another benefit of this approach is that it will create a representative regional map of input adoption
by each type of input. Such information does not currently exist and is likely to be of interest to the
Government of Tanzania, ILRI, and other researchers.
8

Doing so may make a synthetic control method possible; this option will be considered based on the
perceived accuracy of recall data and whether multiple districts are successfully included in the
control.
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Exhibit 3-3. Treatment and comparison areas for difference-in-differences estimation
of impact on adoption

The advantage of this approach is that it entails the most rigorous quasi-experimental design
that is feasible in this context. The evaluation can causally attribute increases in adoption to
AgResults through this comparison. An added benefit is that this approach does not impact
project implementation because it does not introduce constraints on the competitor’s
strategies or preferred geographic operating areas.
A crucial component of the difference-in-differences approach is ensuring that the farmers in
the comparison group are as equivalent as possible to those in the treatment group. The
evaluation team will select a random sample of farmers within comparable geographic
districts. The district comparability will maximize the likelihood that the farmers are
comparable, and the random sample will maximize the likelihood that we accurately describe
adoption rates that are representative for treatment and comparison districts.9
Of course, districts in Tanga and the Southern Highlands are not perfectly similar to each
other. For one, districts in Tanga are much closer to a very large market—Dar es Salaam—
than districts outside the AgResults target area. The evaluation team believes, however, that
this comparison is the most apt one that can be made between districts inside and outside of
the AgResults target area in Tanzania. All else being equal, the two sets of districts are likely
to experience parallel trends in dairying over time.
Since the treatment and comparison areas will be in highlands geographies, the results are
not likely to be generalisable to the whole of the AgResults target area, most of which is
coastal lowland. For example, lowland areas are hotter and often have greater need for feed
and vaccine inputs since hot areas have higher rates of disease and less feed year-round.
On the other hand, farmers may be more willing to try artificial insemination in highland
9

We will also consider matching at the farmer level post-survey to enhance comparability. We will
likely require the entire sample to power our analysis, in which case matching may not be possible
because it entails dropping some observations from the analysis. However, if variance is low within
the sample that would offset the power-depleting effects of a smaller sample size. If that is the case,
then we will employ matching methods.
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areas where exotic breeds have higher survival rates. The evaluation team will make
inferences as to the extent of similarity or difference of the highlands to other areas by
comparing input use in the surveys and through context monitoring to understand local
incentives to improve milk production.
The areas may also differ as to what dairying projects operate in them over the four-year
AgResults project. For example, ILRI is conducting its Maziwa Zaidi project in Tanga, which
may improve dairying production there above what would have occurred with AgResults
alone. To assess the extent to which these differences affect trends in dairy productivity
improvement, the evaluation team will conduct context monitoring to track projects in either
place related to dairy productivity. The team will also discuss project scope and budget with
the projects’ implementers and will collect information on adoption during the quantitative
surveys. Some level of other project presence in the comparison area may not be
problematic and may represent a realistic counterfactual to what would have occurred if
AgResults did not exist. Baseline differences will be accounted for in the difference-indifferences analysis as well.

3.2

Quantitative data sources and sampling plan

Both the pre-post and difference-in-differences designs described above require baseline
and endline measures of adoption. The evaluation team will collect ‘baseline’ and endline
data through a household survey administered to smallholder farmers in the AgResults
target areas and in our chosen comparison area. The timing of data collection in light of
COVID-19 is discussed in Section 9. Since Abt was not able to gain approval for data
collection prior to the start of the sales period due to the pandemic, baseline information will
either be collected retroactively, or if too much time has elapsed, will refer only to a subset of
farmers. For example, it could refer to farmers that do or do not buy inputs from a new
competitor that joins in Year 2. Or it could refer to farmers that choose to buy inputs from any
competitor, but only starting in Year 2(at the time of the survey’s ‘baseline’).
Across the AgResults target area, the evaluation team will use a probability-proportional-tosize approach to sample dairy farming households within districts, wards, and villages based
on data gathered by our in-country consultant from existing national-level agricultural data
sources. We will first use this approach at the district level to determine the number of
villages to sample per region—this process will result in a representative random sample at
the regional level based on dairy farming household density. The team will then sample
villages based again on dairy farmer density at the district level (or possibly at the ward level
in cases where there is wide district-level variation in density of dairy farming households).
Within villages, we will randomly select smallholder dairy farmers to interview. In the case of
pastoralists, we will set a percentage of pastoralists to interview based on the relative
proportion of pastoral/semi-pastoral and settled dairy farmers in the relevant district or ward.
We will also oversample the Tanga Highlands to provide a sample size sufficient to compare
adoption rates with those of the Southern Highlands.
This evaluation design assumes that some proportion of farmers from the baseline sample
will purchase technologies from AgResults competitors and that we will be able to match our
sample with the sales verification data to determine which farmers are AgResults adopters.
This method is likely to succeed because verifiers intend to capture household phone
number information.
That said, if the team is unable to match by phone number, the endline survey will instead
use self-reports on where farmers bought technologies and from what brand to determine
who is an AgResults adopter. In our design trip interviews, farmers generally knew where
they had bought inputs, and the project participation status of those outlets will be known.
The evaluation team conducted a power analysis to determine how many households to
interview. The sample size is determined by the sample necessary to answer Evaluation
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Question 3 on income (Section 4.2) and is highly powered to detect adoption. For the
difference-in-differences comparison of the Southern and Tanga Highlands, we will be able
to detect a 4 percentage point difference in the change in adoption, with 80% power and an
alpha level of 0.05 (alpha is the probability of rejecting the null hypothesis when it is true—in
other words, the probability of finding an impact when there was not one).
Exhibit 3-4. Table of sample sizes for household survey
AgResults (apart
from Tanga
Highlands)

Tanga Highlands

Southern
Highlands

Total

Baseline

3100

1000

1000

5100

Endline*

2519

820

820

4159

*Endline numbers reflect an expected 18.75% attrition rate.

3.3

Quantitative data collection, management, and analysis

For the quantitative farmer survey, Abt will contract with a local data collection firm (please
see Sections 9.6 and 9.7 for data collection considerations relating to the COVID-19
pandemic). The data collection firm will collect data electronically using tablets or
smartphones programmed with survey data collection software. The firm will script the
survey questions and response options as well as data quality control mechanisms such as
range checks and skip patterns to reduce data entry error. Additionally, the field supervisors
will perform back-checks for a minimum of 10% of households interviewed as well as sit-ins
to observe at least 10% of interviews. Data will be reviewed daily during the survey period by
field supervisors and members of the Abt team for accuracy, consistency, and adherence to
the sampling plan. Data will then be uploaded to secure servers and cleaned in several
stages by the data collection firm and the Abt team using SPSS or Stata. Members of the
Abt team will perform descriptive and regression analysis using Stata.
In the analysis models shown below, 𝑌𝑖𝑡 is adoption for dairy farmer i at time t. 𝑋𝑖 is a vector
of covariates from baseline dairy farmer information and will include baseline characteristics
of districts. Also, 𝑒𝑖𝑡 is the random error term for dairy farmer i at time t. Standard errors will
not be clustered at the district level given the small number of districts. We may use
hierarchical modelling with random intercepts to cluster respondents within villages
depending on within-village compared to across-village homogeneity in responses.
For the pre-post analysis we will use a t-test to check the difference in adoption rate at
baseline and endline.
For the difference-in-differences analysis, we will estimate the following model:

𝑌𝑖𝑡 = 𝑎 + 𝑇𝑡 ∗ 𝑏 + 𝑝𝑜𝑠𝑡𝑡 ∗ 𝑐 + 𝑇𝑡 ∗ 𝑝𝑜𝑠𝑡𝑡 ∗ 𝑑 + 𝑋𝑖 ∗ 𝑠 + 𝑒𝑖𝑡 [1]
For the difference-in-differences impact evaluation comparing the Tanga Highlands to the
Southern Highlands, we will use a linear probability model for either of the two types of
adoption outcome measures. One is a binary dependent variable (equal to one if the dairy
farmer adopts and zero if the smallholder does not adopt it); the other is a continuous
variable measuring intensity of adoption. The coefficient on the interaction term, d, above will
give the estimated impact of AgResults on the change in adoption over time. In the equation,
𝑎 is a constant term; 𝑇 is a dummy for the treatment (being an adopter); 𝑝𝑜𝑠𝑡 is a dummy
variable equal to 1 at endline and 0 at baseline; 𝑏 is a coefficient on the dummy variable for
treatment and estimates the impact of being in the treatment group in the pre-period; 𝑐 is a
coefficient for the post (time) dummy variable and estimates the impact of being in the
comparison group in the post time period; and 𝑠 is a coefficient on the vector of covariates 𝑋.
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Baseline balance
The evaluation team will report the mean and standard deviation of baseline characteristics
(including baseline adoption) of the treatment and comparison dairy farmers in the analytic
dataset that will be used for the difference-in-differences analysis. This ‘baseline
equivalence’ analysis will indicate which baseline characteristics differ between the
treatment and control groups at a statistically significant level; we will discuss the
implications of any that do. The team will also include in the impact regression model any
baseline variable that differs significantly between the treatment and control group, as well
as the baseline variables that we expect to be important determinants of the outcome of
interest in their own right.
Differential impact on subgroups of smallholders, including women
In addition to reporting the overall average treatment effects, we will estimate treatment
effects for female-headed households and poorer households. These households may
experience different intervention impacts. The evaluation team has not built the outcome
survey sample at a scale providing for confident analysis of subgroup-specific effects, given
that we can use only a portion of the data for each examined subgroup. Therefore, this
analysis will be exploratory.

3.4

Qualitative approach

To supplement the quantitative impact evidence, the evaluation team will use qualitative
research to understand the ‘how’ and ‘why’ of uptake decisions by farmers, as well as to
better understand their decisions around disposition of any increased milk production. (Due
to COVID-19 restrictions, farmer-level qualitative data collection will be concentrated at
endline when international team members are able to travel.) Using a knowledge, attitudes,
and practices (KAP) approach, the team will evaluate farmers’ decisions to adopt these
technologies from a behaviour-change perspective. From this perspective, farmers’
decisions about how to produce—including uptake of potentially productivity-enhancing
technologies—and what to do with any increased output, are outcomes of their knowledge
and attitudes about the technologies and alternative uses—including consumption, sale, and
other dispositions—of any increased milk.
The ‘knowledge’ component (also assessed quantitatively) will evaluate whether farmers are
aware of technologies being promoted by the project. If they are aware, the qualitative
analysis will explore the extent of their knowledge about these technologies, particularly their
prescribed application and potential benefits (such as better animal health, increased fertility,
or higher milk yields). The ‘attitude’ component will assess farmers’ perceptions of the
technologies; for example, their availability and applicability to farmers’ unique dairy needs
and challenges. The evaluation team will also explore their perceptions of the market for
dairy technologies and their perceived ability to earn money by adopting these technologies.
The ‘practice’ component will focus on farmers’ production, sales of dairy, and the factors
driving and constraining those decisions.
The evaluation team’s qualitative inquiry will gather data through open-ended questions
about farmers’ self-reported KAP regarding dairy productivity-enhancing technologies.
Adoption of improved technology packages is far from binary. Farmers may apply the
aspects they perceive as most important for achieving higher yields and not others (these
farmers are ‘imperfect’ adopters). To enable the comparative analysis, the team will aim to
sample non-adopters, imperfect adopters, and perfect adopters to understand the dynamics
behind each group’s adoption decisions and the constraints they face. While the qualitative
outcome levels at endline will not be directly attributable to the project, we will nonetheless
be able to draw useful insights about how different factors may have influenced uptake and
household income. These factors include household socio-economic characteristics, the
market for milk, the market for technologies, farmers’ knowledge and perception of
technology packages, and household decision making.
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The evaluation team will use non-probabilistic, multistage sampling to select research
participants for the qualitative assessment of dairy technology uptake. We will select
qualitative respondents from among farmers sampled in the quantitative survey. For the
qualitative interviews, respondents will be selected on the basis of their production systems,
scales of operation, use of productivity-enhancing inputs, and gender; with the aim of
maximising diversity across these characteristics, ensuring broad representation but without
attempting to follow the same individual farmers.
At endline, if resources permit, the evaluation team will complement interview data with
focus group discussions focused on gender dynamics specifically within male- or dualheaded households. In each ward where we collect qualitative data, we will hold two focus
group discussions—one with adult male household heads and one with female adults in
male- or dual-headed households. Each focus group will have 6-8 participants. The focus
groups will complement the qualitative interviews at the household level, allowing the team
to focus on participants’ perspectives and experiences with specific household dynamics
relating to access to and control over resources. The team will also focus on the effects that
changing dairy activities associated with uptake of AgResults-promoted technologies might
have on these and other issues of interest. Such issues include broader perceptions of the
well-being and empowerment of individual household members and concerns such as
gender-based violence. By using both individual interviews and focus groups, we will be able
to leverage the strengths of each to collect data around potentially sensitive topics.
The Abt team will perform all qualitative data collection and analysis directly. The evaluation
team’s qualitative lead will train the Tanzania-based agricultural specialist on the qualitative
data collection methods and instruments, and collaboratively pre-test them with him, before
implementing baseline data collection activities. The qualitative lead will interview most
national-level respondents and a limited selection of regional respondents in conjunction with
the agricultural specialist. The agricultural specialist will then complete regional data
collection under the supervision of the qualitative lead, with the exception of the focus
groups. The focus groups will be led by either the agricultural specialist (who is male) or a
Tanzania-based gender-in-agriculture specialist (who is female) consistent with the genders
of the focus group participants. Both specialists will participate in development and pretesting of the focus group guides under the supervision of the qualitative lead. With the
exception of focus groups that will be held in a central location, data collection will take place
at the site of the respondent’s operations when feasible.
The evaluation team will record most data using audio recordings (with respondent
permission and following best practices to ensure integrity of the data) or, where necessary,
verbatim notes. Then we will perform content analysis on the interview data. Broadly, the
team will analyse in-depth qualitative data to understand the potential degree and diversity of
project effects on farmer uptake of dairy productivity-enhancing technologies. We will draw
comparisons across different subgroups differentiated by gender and type of technology.
The team will use Microsoft Excel and SPSS to organise, code, and analyse the qualitative
data. Analysis of qualitative data begins with coding—i.e., flagging pieces of data that relate
to a theme or concept of interest (thematic codes) or to a specific research question, subquestion, or objective (structural codes). The codes will be informed by a priori concepts that
the project theory of change, SCP framework, desk research, and the evaluation team’s
preliminary data gathering suggest will factor into the success of the project. We will apply
this deductively developed codebook to enable content analysis, a form of text analysis that
enables hypothesis testing (Bernard, 2006).
During initial, exploratory data analysis, the team will broadly analyse thematically coded
data for common patterns, cultural categories, themes, and outliers related to the topics of
interest. After initially exploring the data, we will test hypotheses developed based on the
project theory of change to determine if farmers’ technology uptake and subsequent
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outcomes fit the hypothesised patterns and to identify which factors influence the observed
uptake and outcomes (e.g., gender, farm scale, type of technology).
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Evaluation Question 3: Impact on smallholder farmers’ incomes
Evaluation Question 3, on how the use of dairy productivity-enhancing technologies impacts
smallholder farmers’ incomes, will be answered using a mixed-methods approach. The main
quantitative approach will be a difference-in-differences impact evaluation comparing
adopters and non-adopters of AgResults dairy productivity inputs within the AgResults target
area. The evaluation team will complement the quantitative impact evidence with qualitative
research to explore factors underlying differential income outcomes, including intrahousehold decision-making dynamics regarding disposition of dairy income. We hypothesise
that at the farm level, accrual and distribution of income from use of these technologies may
differ on the basis of gendered household structure and the dynamics that arise as a result
of that structure.
As discussed in the approach to addressing gender for Evaluation Question 2, the evaluation
team’s farm-household survey will collect data on gendered household structure, as well as
other relevant categories such as geography, production system, and ethnicity. The data on
gendered household structure will enable identification of gender-differentiated impacts on
income. The farm-household survey will also enable analysis of intra-household aspects of
gender impact by collecting data on ownership of, access to, and control over key dairy
production resources and the income that they generate. In addition, the survey will collect
data on the intra-household division of roles, rights, and responsibilities for disposition of milk
produced (such as sale or other uses) at the farm-household level. Our qualitative inquiries
will collect data from both male and female adults engaged in dairy disposition and
consumption decisions and activities, complementing the quantitative farm-household data
and enriching our understanding of the dynamics revealed by the quantitative results.

4.1

Quantitative approach

The main quantitative approach to answering Evaluation Question 3 is a matched differencein-differences comparison of dairy farmers within the AgResults target area before and after
the project. The evaluation team will not conduct a difference-in-differences survey using the
Southern Highlands as a comparison, since in the random sample of farmers in the Tanga
district we do not anticipate adoption rates high enough to power an evaluation of the impact
of adoption on income or other farmer-level outcomes.
Within the AgResults target area, the evaluation team will analyse a subset of matched
adopters to non-adopters who had similar characteristics to those of the adopters at
baseline. The strength of this approach is that it provides information on the relationship
between adoption and income across the entire AgResults target area. Another strength is
that we can ensure that the comparison matches dairy farmers with similar baseline
characteristics at the household level—comparing, for example, farmers from within the
same district who face similar input needs due to geographic conditions.
However, the study will not be able to definitively determine causality, since we will not be
able to disentangle whether findings are attributable to AgResults or to unobservable
characteristics that led some farmers to choose to use inputs. If unobservable characteristics
(such as motivation to learn new management techniques or willingness to take risks) lead
farmers to use inputs and also to more successfully improve their productivity than other
farmers do, it may overestimate the impact of AgResults. The team will mitigate this problem
through matching. By matching, we can analyse outcomes of adopters that are as similar as
possible to non-adopters on observable characteristics at baseline. To the extent that
observable characteristics correlate with unobservable characteristics that may explain
outcomes, accounting for observable characteristics through matching will mean that any
remaining differences between farmer outcomes are due to AgResults. Spillover effects also
mitigate this problem, since the bias runs in the other direction—we may underestimate
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impacts if AgResults adopters or competitors convince dairy farmers to buy inputs that are
not purchased from AgResults competitors.
The evaluation team will match adopters and non-adopters on baseline levels of outcome
variables and other baseline characteristics that are expected to be related to outcomes.
These are gender, level of education, age, household size, geography, assets owned, years
of dairying experience, whether the farmer sells milk, average total milk production in rainy
and dry seasons, herd size, cow type (percent exotic), and grazing system. We will also
match on measures of motivation to improve, such as having attended a training recently,
willingness to take financial risks for future possible gain, and extent of future discounting. If
groups are not similar enough at baseline, we will consider matching on pre-period trends.
The evaluation team intends to analyse farmers from the baseline dataset who are verified
as AgResults adopters. However, in the case that we cannot match the AgResults
verification data to our baseline dataset, we will use the sales verification data to randomly
sample a pool of verified AgResults adopters. In that case the evaluation will rely on the data
collected at the point of sale to provide screening criteria to match adopters with nonadopters on baseline characteristics: the adopting farmer’s gender, location, number of dairy
cows, and levels of milk production. Because in this case the team will not have detailed
baseline data on the adopters, we would need to retrospectively ask the interviewed
adopters about their dairy production practices just prior to the start of the project sales
period. The team will ask the same retrospective questions of comparison group farmers
(non-adopters) so that the pre- and post-intervention measurements of treatment and
comparison farmers are conducted in the same way. We would still use our baseline survey
to find matched non-adopters.
For Evaluation Question 3, the main outcome of interest is net income from dairy. The
evaluation team will in addition capture production information by cow (as self-reported by
interviewed farmers) and correlated attributes of the cow (especially if the cow is an
improved breed or not) and its technology usage with production. See Exhibit 4-1.
Exhibit 4-1. Main outcome measures for production and income
Outcome domain

Outcome measure

Outcome indicator specification

Production

Litres of milk produced per
day

Average litres produced per day, measured at the
individual cow level and aggregated to the household
level. We will ask recall questions about seasonal
variation.

Income

Household’s net income
from dairy production (if
feasible) OR household’s
gross income from dairy
production (if calculating net
income is infeasible) during
the past 12 months

Inflation-adjusted net income (sales revenue plus
imputed value of dairy consumed minus input costs),
converted to U.S. dollars and discounted appropriately to
account for differences in timing between sales and input
costs

We will also collect information on dairy productivity, income and consumption from the
endline farmers in the Tanga Highlands and Southern Highlands as well. These data will
provide additional descriptive information, although they will be under-powered to detect
impacts.

4.2

Quantitative data sources and sampling plan

The evaluation team will also use the baseline survey in the AgResults target area of 3,100
households (see Section 3.2 for details) to create the analysis sample for Evaluation
Question 3. The survey modules related to income will be administered to all farmers at
baseline and endline, so that we have options with respect to matches for the analysis. For
more details, see Section 3.2.
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The evaluation team conducted a power analysis to determine how many farmer households
to interview. Exhibit 4-2 shows the minimum impacts that the team expects to be able to
detect given the sample size of 3,100. The survey involves a large baseline sample in large
part because we do not know which farmers will eventually become adopters. Given an
anticipated endline sample of 2,519 farmers, and an assumed 30% adoption rate, we expect
our analysis sample to have 756 adopters at endline. With an equal number of matched
farmers selected, we anticipate the final analysis will include 1,512 farmers.
Our assumed 30% AgResults adoption rate is higher than the 22% anticipated by the
project’s business plan. However, we consider 30% a reasonable estimate since LSMS
evidence shows that technology adoption rates are often higher than 30% already, so if we
count any inputs bought by farmers from AgResults competitors as adoption, there may be a
relatively high adoption rate from the start. Also note that to detect a 10% increase in dairy
productivity with a 22% adoption rate would be infeasible, requiring a sample size of 10,000.
The business plan assumes very high increase in dairy productivity (from 17%-148%
increase). If these higher estimates prove correct than we likely will have the power to detect
impact at a 22% adoption rate. However, given our understanding that many AgResults
adopters already use some inputs and the physical limitations on cow milk productive given
climactic conditions in Tanzania, we do not expect such high rates of increased productivity.
The study has 80% power with an alpha of 0.10 to detect increases in outcomes as shown in
the exhibit below. It also assumes that for every adopter, two potential comparison farmers
are required in order to find one well-matched comparison farmer. Assumptions for these
power estimates are based on analysis of LSMS (2014) survey data. We powered to detect
a 10% increase in dairy productivity. We have found that smallholder farmers cannot
distinguish whether smaller differences are due to chance or the intervention, and so will
only sustainably change their behaviour in the face of clear improvement.
Exhibit 4-2. Minimum detectable impacts
Minimum detectable impact of
adoption of dairy productivityenhancing technologies

Dairy Productivity

Income

10% increase

14% increase

Notes: 80% power and alpha of 0.1. Assumes the coefficient of variation for dairy productivity is 0.84 based on an
average of the coefficients of variation for Tanzania and for the AgResults target area within Tanzania as
estimated based on the LSMS (2014) survey. Assumes 30% adoption rate. Sets baseline sample size at 3,100
and assumes an 18.75% attrition rate for endline. Assumes we will find one well-matched comparison farmer for
every adopter given two potential comparisons per adopter.

4.3

Quantitative data collection, management, and analysis

See Section 3.3 for data management, and Equation 1 in that section for the analysis
method. The only difference in analysis method is that only a matched set of farmers will be
used for the analysis as described in Section 4.1. The evaluation team will also conduct
similar baseline checks and conduct subgroup analyses, particularly by gender.
The team will also conduct statistical tests to determine whether any regression-adjusted
mean difference in outcomes between treatment and comparison dairy farmers is statistically
significant. If we do not find a significant average treatment effect—or in other words, if we
do not find an impact of the project on the given outcome—we will conduct descriptive
analysis and report average outcome levels among the dairy farmers who adopt as well as
those who do not adopt.

4.4

Qualitative approach

Consistent with the approach outlined in Section 3 to assess Evaluation Question 2, and in
conjunction with the gender-focused household inquiry, the evaluation team will use
qualitative interviews to explore household decisions regarding dairy marketing, sales, and
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consumption, and how the project has affected their decisions, particularly through key
outcomes such as increasing dairy productivity and incomes. We will sample farmers and
collect and analyse qualitative data to enrich our understanding of the ‘how’ and ‘why’ behind
AgResults’ impact on farmers’ incomes and consumption.
Qualitative methods for data collection, management, and analysis for this evaluation
question will mirror those described for Evaluation Question 2 in Section 3.
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Evaluation Question 4: Impact on smallholder farmers’
consumption of dairy products
For Evaluation Question 4, on the impact of technologies on smallholder farmers’ dairy
consumption, the methodological approach will be the same as that for Evaluation Question
3. Namely, the evaluation team will use a difference-in-differences design comparing a
matched sample of technology adopters and non-adopters before and after the project to
estimate changes in consumption of dairy products due to the project. 10
The main outcome of interest is whether increased production leads to increased
consumption of milk by the household (given its greater availability); see Exhibit 5-1.
Additionally, to the extent possible, we will analyse whether there are patterns in these
results that can be attributed to gender differences.
Exhibit 5-1. Main outcome measures for consumption
Outcome domain
Consumption

Outcome measure
Amount of milk consumed within the
household in the past 24 hours

Outcome indicator specification
Amount of milk consumed within the
household in the past 24 hours

The evaluation team will use the same survey sample described in previous sections to
assess the impact of adoption on dairy consumption. Exhibit 5-2 shows the minimum
impacts that the team expects to be able to detect given the sample size of 3,100. The
survey involves a large baseline sample in large part because we do not know which farmers
will eventually become adopters. Given an anticipated endline sample of 2,519 farmers, and
an assumed 30% adoption rate, we expect our analysis sample to have 756 adopters at
endline. With an equal number of matched farmers selected, we anticipate the final analysis
will include 1,512 farmers.
The study has 80% power with an alpha of 0.10 to detect increases in outcomes as shown in
the exhibit below. It also assumes that for every adopter, two potential comparison farmers
are required in order to find one well-matched comparison farmer. Assumptions for these
power estimates are based on analysis of LSMS (2014) survey data.11 We powered to detect
a 10% increase in dairy productivity. We have found that smallholder farmers cannot
distinguish whether smaller differences are due to chance or the intervention, and so will
only sustainably change their behaviour in the face of clear improvement.
Exhibit 5-2. Minimum detectable impacts
Dairy Consumption
Minimum detectable impact of
adoption of dairy productivityenhancing technologies

8% increase

10

Space in the survey permitting, we will also capture information household diets and consumption
beyond dairy to consider whether adoption has an impact on consumption more broadly. However,
given that the causal pathway to consumption impacts would be for adoption to lead to increased
income, which would then be spent on better nutrition, we may not have sufficient power to detect
changes.
11

We assume a 30% AgResults adoption rate, which is higher than the 22% anticipated by the
project’s business plan. We consider 30% a reasonable estimate based on LSMS evidence showing
that technology adoption rates are often far higher than 30%. Also note that to detect a 10% increase
in dairy productivity with a 22% adoption rate would be infeasible, requiring a survey of 10,000.
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Notes: 80% power and alpha of 0.1. Assumes the coefficient of variation for dairy consumption is 1.39 based on
the coefficients of variation for the AgResults target area within Tanzania as estimated based on the LSMS
(2014) survey. Assumes 30% adoption rate. Sets baseline sample size at 3,100 and assumes an 18.75% attrition
rate for endline. Assumes we will find one well-matched comparison farmer for every adopter given two potential
comparisons per adopter. Note that if we had used the coefficient of variation for Tanzania overall, which has far
more observations, we would calculate a 14% detectable increase.

For additional detail on the methodology that will be used to answer this evaluation question,
please refer to Section 4.
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Evaluation Question 5: Sustainability in the medium to long
term
In the AgResults context, sustainability means the project has initiated significant
contributions to its motivating development goals that continue after the project has
concluded. Assuming a positive initial impact, the sustainability of the Tanzania project’s
impact will depend on whether market developments that the project stimulates, if any,
continue after cessation of the direct incentives; that is, whether the preconditions for a
sustainable market have been established. Sustainability is an important expected outcome,
with a general expectation that prize competitions result in more sustainable solutions by
inducing investment by private sector actors that perceive an underlying business interest in
developing the market. The most ideal approach to assessing sustainability would be to
measure it retrospectively in the future by collecting long-term data, but this is outside of the
scope of this evaluation. Rather, the endline research will prospectively assess likely
sustainability based on conditions at the end of the project.
Qualitative contributions to the evaluation of likely sustainability will come from the SCP and
household-level analyses, and will focus on whether the basic conditions that provide
incentives for continued private sector and farmer engagement in the market are present by
the project’s conclusion. These include:
•
•

Whether actors engaged in the dairy productivity-enhancing technologies (including
farmers) report that their engagement is adequately profitable to want to sustain it
after the project ends
Whether there are other external factors that could affect the sustainability of the
project’s effects, such as marked shifts in supply conditions (such as might be
caused by changing climatic patterns), structural changes to demand, or significant
changes to the enabling environment.

The team will also evaluate market actors’ actual behaviour, their perspectives on the
viability of the market, and their intentions for continued engagement in the market after the
project ends. Specifically, we will:
•
•

Assess competitors’ reported intentions to continue to engage in markets for the
technology after the project concludes
Inquire of market actors what conditions they see as necessary to successfully carry
out their plans and their assessments of the likelihood that these conditions will be
fulfilled in the future.

Exhibit 6-1 summarises key evaluation methods and the key outcome measures to answer
Evaluation Question 5. We answer this evaluation question in conjunction with the data
collection and analysis for Evaluation Question 1 as described in Section 2.
Exhibit 6-1. Evaluation methods and outcome measures for likely sustainability
Evaluation method

• Qualitative analysis of market and private
sector perceptions

• Quantitative analysis of farmer uptake and
income effects

• Quantitative and qualitative analysis of farmer
perceptions

Outcome measures

• Farmers’ perceptions of the attractiveness and
likelihood of continued use of dairy productivityenhancing technologies

• Suppliers’ perceptions of the attractiveness and
likelihood of continued engagement in markets for the
technologies following cessation of the project

• External factors that might impact markets for dairy
productivity-enhancing technologies such as
unanticipated shifts in supply conditions, structural
shifts in demand, or major changes in the enabling
environment
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Evaluation Question 6: Scale of private sector investment and
uptake, and cost-effectiveness of AgResults
The evaluation team will determine 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 Evaluation Question 1. Market structure estimates from the SCP will
provide information on the numbers and characteristics of private sector investors and
participants in the value chain, as well as amounts of dairy productivity-enhancing inputs
transacted as a result of the project.
The evaluation team will also examine the project’s cost-effectiveness to assess the pull
mechanism as a use of donor funding and as an important element of the potential for
scaling up the approach. 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. The private sector can be closely attuned and
responsive to the needs of agricultural markets if the sector’s incentives support the
development of those markets. However, because incentive-based mechanisms have not
yet been applied to any significant extent in agricultural development programming, evidence
about their cost-effectiveness is not yet available.
The evaluation team will compute the cost-effectiveness of AgResults at endline once the
total project costs are known. Cost-effectiveness is measured as a ratio of cost per unit of
impact. Its determination will require estimates of both cost and project impact. We will use
the gross cost of the project as the numerator. The denominator will be the results of the
analysis for Evaluation Questions 2 and 3; namely, measured change in smallholders’
adoption of dairy productivity-enhancing inputs and any attendant increase in smallholders’
dairy-related income. The gross costs will be based on actual project expenditures from the
start of the project through its conclusion using project monitoring data. These expenditures
will cover incentive payments, verification procedures, and other types of expenses incurred
in the course of project implementation. This accounting will also include pertinent AgResults
project administration and management costs, which we will distribute over all of the projects
and also discount to account for the time value of money.
We will also compare the cost-effectiveness ratio of a given project to that of other
AgResults projects. This will not be a cost-benefit analysis—that is, we will not assign a
monetary value to changes in the affected agricultural markets and will not compare the
projects’ overall value to their costs. Comparisons of AgResults’ cost-effectiveness results to
the findings for other interventions will include discounting adjustments so that costs are
expressed in comparable dollars when measured in different years. In addition, the costeffectiveness analysis will include sensitivity tests for alternative discount rates. Exhibit 7-1
summarises the evaluation methods and key outcome measures to answer Evaluation
Question 6.
Exhibit 7-1. Evaluation methods and outcome measures for Evaluation Question 6
Evaluation methods

Outcome measures

Scale of private sector investment and uptake
SCP analysis

Scale of investment in dairy productivity-enhancing
technologies

Cost-effectiveness
Cost-effectiveness analysis comparing cost
against impacts of the project
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Evaluation Question 7: Lessons about the design and
implementation of pay-for-results challenge projects
An assessment of design effectiveness and identification of best practices for pull
mechanism design is central to the evaluation and learning framework of the AgResults
initiative. As such, the evaluation team will draw lessons learnt by synthesising findings from
each evaluation question, as well as any unintended consequences. This synthesis will
follow the framework the evaluation team developed to assess prize competitions along key
elements that form the foundation of a prize competition design: development problem,
innovation, market, competitors, incentive structure (outcome and prize structure), theory of
change, and verification (Mainville and Narayan, 2017).
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Evaluation implementation and timeline
This section presents the timeline for all major activities in the Tanzania project evaluation
plan. The evaluation will be timed to coordinate both with the AgResults project
implementation schedule and Tanzania’s seasonal fluctuations in milk production.
Milk production in Tanzania tends to have substantial seasonal variations corresponding to
rainfall and, thus, pasture and water availability. In the AgResults target area, milk
production tends to peak between February and May during the long (masika) rainy season
and in some areas between October and December during the short (vuli) rainy season
(Hasler et al., 2019). Fresh milk consumption in these areas reportedly follows a similar
pattern.
The project selected its first cohort of competitors in March 2020. After an on-boarding
process, the sales period (during which sales by this group of competitors will begin to be
counted) began in mid-July 2020 and is planned to run for 9 months. In each of the four
years of project operation, the annual pattern will be similar—competitors will apply to sell
bundles during the three-month period from March to May, and then sales will be counted
from June through February.

9.1

Scoping and evaluation design missions

The evaluation team undertook its first scoping visit in August 2019. The purpose of this trip
was general scoping and information gathering on the theory of change and project context.
This was followed by a quantitative design trip in January 2020 and a qualitative design trip
in February 2020.

9.2

Baseline data collection

Ideally, both qualitative and quantitative baseline data collection would occur slightly prior to
the beginning of the first sales period. This would suggest data collection in June and early
July 2020. However, COVID-19 related travel restrictions and local and international
research ethics guidelines have led to delays. (See Section 9.7 for further details on the
evaluation team’s plans to mitigate ethical and safety concerns relating to COVID-19.) The
evaluation team proceeded with qualitative interviews, conducted remotely, from August to
December 2020. If feasible and approved by relevant stakeholders and authorities,
additional in-person qualitative data collection may also occur at a later date. The household
survey has been delayed pending internal approval to conduct in-person data collection,
received in February 2021.12 Since this means the sales period started prior to baseline data
collection, the survey will ask farmers to recall and report on the period just prior to the start
of the sales period so that the data collected still reflects the pre-project period. In any case,
milk production and consumption levels during both high and low seasons are of interest for
the evaluation, so the quantitative surveys will include questions referring to multiple
seasons during the most recent 12-month period.

12

The evaluation team considered alternatives to an in-person household survey, such as a phone
survey, and found that alternatives lack feasibility, rigor, or both when compared to an in-person
survey. However, depending on the length and severity of the COVID-19 pandemic and the ability of
data collection firms to collect data safely in that context, the evaluation team may need to reconsider
these options despite their disadvantages. We will regularly re-assess the situation to determine when
and how to move forward with farmer-level data collection. If the pandemic still precludes an in-person
survey one year after the start of the project, the evaluation team will reconsider alternative data
collection options to ensure the evaluation can move forward.
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9.3

Ongoing stakeholder engagement and secondary data review

Following baseline data collection, the evaluation team will continually monitor project
implementation. This will consist of regular communications with the Project Manager, the
Secretariat, FCDO, and the Steering Committee to keep track of any issues that arise, their
importance to the project’s implementation, and how they are eventually resolved. This will
continue up to the point of endline data collection.
We will also regularly access and review data collected by the project’s sales verification
system. This information will be used both to understand sales patterns and project progress
and to select respondents for the endline survey.

9.4

Endline data collection

In 2024 (at the conclusion of the four-year project), the evaluation team will collect endline
data. We will re-survey the same smallholder households surveyed at baseline and will run
the survey during the same time of year to guard against bias from seasonal fluctuations in
the data. For qualitative data the team will aim for the same balance across the primary
sampling criteria that we used in the baseline. We will submit our analysis of endline data,
including findings on results realised in the intervening years of implementation, to FCDO in
the quarter following endline data collection in late 2024.

9.5

Deliverables and communication plan

The evaluation team will post all evaluation updates and reports on the AgResults website
following FCDO approval, and where relevant on the Abt Associates website and social
media (e.g., Facebook, Twitter). We will also provide an update on the evaluation at each
semi-annual Steering Committee meeting. We will submit the baseline and final evaluation
reports to FCDO for formal review, after which they will be posted on the AgResults external
website. The team will also summarise key results and lessons learnt for the design and
implementation of pay-for-results challenge projects in a four-page lessons learnt brief,
which will be published to the AgResults and Abt websites. We will also assist the
Secretariat’s efforts to further disseminate the evaluation results. Abt will submit evaluation
deliverables to FCDO on the approximate dates shown in Exhibit 9-1.
Exhibit 9-1. Projected submission dates of AgResults evaluation reports
Deliverable

Projected submission date

Baseline report

Late-2021

Endline report

Late 2024

Lessons learnt brief

Late 2024

We will further disseminate project findings through presentations, academic papers, or
other means when opportunities arise, as deemed appropriate by both the evaluation team
and FCDO .

9.6

Evaluation limitations, risks and mitigation approach

Limitations and risks to the evaluation include data quality issues, limitations of the
evaluation designs themselves, and risks relating to timing
The risk of collecting biased or poor-quality data exists in every evaluation. To avoid these,
the evaluation team will employ a number of safeguard measures and data collection best
practices. For quantitative data, we will use an electronically scripted survey instrument with
built-in skip patterns and range checks to reduce data entry error. We will supervise
observation and back-check at least 10% of interviews. Both Abt and our survey subcontractor will review data at least weekly during data collection to ensure accuracy,
consistency, and adherence to the sampling plan. For qualitative data, the evaluation team
the best practices described in Section 9.8.
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Other risks are more specific to this evaluation design. One is that our income and
consumption results will be subject to selection bias because both the treatment and
comparison groups, which are both within the AgResults target area, will be offered
treatment. To address this limitation, we will use clear language in our final report and any
dissemination materials that while the design attempts to mitigate this bias through matching
and inclusion of controls in our estimation of results, the income and consumption evaluation
approach may under- or over-estimate the true impact of the project because of this potential
for selection bias.
Likewise, there is some risk that the pre-post comparison used to assess changes in
adoption within the AgResults target area will be interpreted as causal when in fact it is not.
Our complementary approach to assessing adoption impacts, which uses a difference-indifferences design and a comparison group outside the AgResults target area, will help to
mitigate this issue. However, since the difference-in-differences design will use only one
district within the AgResults target area, it will not eliminate the risk that events unique to the
other districts within the coastal area where AgResults will take place will influence the
evaluation’s outcomes of interest. We will thus emphasise when discussing our pre-post
comparison results that, while it may seem plausible that the project contributed to changes,
the evaluators cannot claim to know that with confidence. The team will attempt to eliminate
alternative explanations for the observed changes and take into account the difference-indifferences results on adoption. Nevertheless, the pre-post results on adoption of
technologies within the AgResults target area will tell us only the change in market
penetration of dairy productivity-enhancing technologies from the beginning to the end of the
project, not whether the project caused that change. During the team’s internal review, we
will give reviewers specific instructions to check that the final report and all other materials
make it clear to the reader that this is the nature of the pre-post comparison findings.
Another risk is that the baseline-endline data collection approach will miss important
changes that occur during the course of project’s four-year implementation schedule. To
mitigate the risk of missing important variations in outcomes that occur within the project, the
evaluation team will take the following steps:
•

Frequent communication with the Secretariat, Steering Committee, and in-country
stakeholders including the Project Manager to stay abreast of developments

•

Regular review of secondary data (including sales data, other monitoring data if
generated, and any other available secondary data) during the project

•

In-depth qualitative investigation, as described in Sections 2, 3 and 4, at the farmer
level at baseline and endline to understand farmer perceptions of changes over the
course of the project.

Finally, the COVID-19 global pandemic introduces a substantial complication in planning
baseline data collection (we discuss the research ethics component of this risk below in
Section 9.7). After extensive discussions with the selected survey firm, Abt’s COVID-19
Preparedness team, and Abt’s Institutional Review Board charged with the protection of
human research subjects, we plan to move forward with data collection taking many
precautions to avoid contributing to the spread of COVID-19 among members of the survey
team or respondents. It is expected that the enumerator training will begin in mid-March and
that the survey will begin in April, about nine months after project launch. This delay will
have implications for the evaluation team’s ability to fully answer evaluation questions, most
notably about the impact of AgResults on adoption of dairy productivity-enhancing
technologies. Since baseline data may be collected up to one year after the start of the
project, some farmers will have begun using the technologies during that time. We propose
to mitigate this in the following ways:
•

Include retrospective questions in the survey questionnaire to capture how farmers’
outcomes have changed since the beginning of the project. While recall data are
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less reliable the farther back we go and can suffer from attenuation bias, our analysis
of recall data to assess results for the AgResults Kenya project showed that such
data can still be a useful source of information. This is particularly important to
evaluating the impact of AgResults on adoption of dairy productivity-enhancing
technologies (Evaluation Question 2).
•

9.7

Depending on eventual rates of adoption, it may also be possible to focus analysis of
the impacts of adopting dairy productivity-enhancing inputs (Evaluation Questions 3
and 4) on adopters who began using the technologies in year 2 or later. Based on
our experience with other AgResults projects, a substantial number of farmers who
will adopt the technologies will do so in later years of the project. In this case, there
will be a formal entry period for new competitors at the start of each sales year,
making it possible that there will be a large pool of farmers newly reached by
AgResults competitors in year 2 or later who were exposed minimally or not at all to
AgResults-related marketing or products in year 1. For them, the start of the second
year will be their baseline, so we will be able to collect baseline (or very close to
baseline) information on them.

Ethical considerations

To ensure that we collect data in an ethical and responsible way, the team submits the data
collection instruments and draft design report to Abt’s Institutional Review Board (IRB) and
Tanzania’s Commission for Science and Technology for review prior to conducting any data
collection. Further, as the Abt team begins work with the contracted data collection firm, we
will work with the IRB to execute the project’s data security plan—a continuously updated
document that will track how data will be handled and by whom, and what security measures
will be taken to maintain respondent confidentiality.
The evaluation team will also take all possible measures to protect against negative impacts
of COVID-19 to the health and safety of research participants and evaluation team
members. This includes a delay in the baseline survey of up to one year and a shift of some
qualitative data collection from in-person to virtual. The evaluation team will continuously
monitor the status of the pandemic in Tanzania and will proceed with the survey once we are
able to determine that it is safe to do so. If and when it is safe to resume in-person data
collection activities, precautions will be taken as appropriate, including use of personal
protective equipment, daily temperature checks of interviewers, and maintenance of an
appropriate distance from respondents during interviews. If it remains imprudent to collect
data in person after a full year of project implementation, the evaluation team will reconsider
options for data collection in order to move the evaluation forward without in-person
interactions.

9.8

Quality assurance

Quality assurance is an integral part of the evaluation. Abt employs both internal and
external quality assurance to review the data collection instruments, the study design, and all
results.
For qualitative inquiries, the evaluation will employ ‘best practices’ in qualitative research to
ensure the robustness of the qualitative methods. These include ‘naive’ questioning
approaches (rather than ‘leading’ questions, which introduce bias), triangulation of data
sources (for example, seeking information from multiple levels of the marketing chain to
obtain diverse explanations of phenomena), and careful documentation of the evidence
supporting results (Yin, 2003).
Much like quantitative research, the validity of qualitative research is also bolstered by
leading with theory-based models (such as the SCP framework), as well as actively seeking
out disconfirming rather than confirming evidence. These best practices will allow for
nuanced exploration of diverse factors—both hypothetical and unanticipated—that might
also affect the project’s outcomes of interest.
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Dr Kyle Emerick from Tufts University and Dr James Rao from ILRI will provide external
quality review, covering both the evaluation’s methodology and its results. Cristofer Price
provides internal quality control as the team member responsible for the quality assurance of
all evaluation documents and methodologies.
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Annex A: Official project theory of change

Source: Tanzania Dairy Productivity Challenge Project Business Plan (AgResults, 2019).
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Annex B: District selection
Exhibit 9-2 compiles available data from various GIS sources that were averaged across districts to construct this table, as well as from
regional and district offices throughout Tanzania. Takeaways from this table are that select districts in the Southern and Tanga Highlands are
similar in terms of the percentage of improved cattle, availability of a formal processor, vegetation, and elevation. (Rungwe includes highelevation areas but also includes land at lower elevations). Also, according to an expert consultant, although the evapotranspiration rates are
higher in Lushoto and winter rainfall lower, Lushoto may nonetheless be comparable in terms of wetness to the Southern Highlands, since
there is various plant cover that maintains moisture.
Exhibit 9-2. District data relevant to dairying

Region/
District3

Percent
improved
cattle

Elevation
(feet)

Arusha region

Cattle Pop.

Dairy
HHs

1,869,100

Large
Formal
Milk Processor

Vegetation 20091

Rainfall
Jan.
(mm)

Rainfall
Aug.
(mm)

Evapotranspiration
rate (%)

Soil2

Time to
Market
20,000
ppl
(hours)

Distance
Road (m)

Temp
Jan. (°C)

Temp
Aug.
(°C)

No

Arusha TC

25.9%

4593

42,071

0.66

60

7

20

7

0.98

0

22

18

Karatu DC

30.0%

5000

271,885

0.64

69

0

22

7

5.84

7618

22

19

Meru DC

35.4%

4557

0.81

59

20

35

12

0.92

2978

22

17

0.51

147

0

18

6

0.36

2297

20

18

Iringa region
Iringa TC

235,224
1,869,100

36.7%

5328

Kilimanjaro
region

2844

9412

328

10,735,330

134,758

Yes - Asas

No

Hai

65.3

6,539

113,792

0.65

55

22

31

5

0.75

6419

23

18

Siha DC

35.7

4843

20,385

0.54

68

10

41

7

1.87

3901

20

16

Rombo DC

82.1

5895

40,202

0.11

126

19

21

1

3.77

10,409

8

5

0.57

208

1

24

7

0.59

2502

18

15

0.51

240

15

30

14

0.89

6084

21

18

0.61

245

4

32

17

1.49

9817

18

14

0.71

53

19

42

6

3.85

2576

25

22

Mbeya region
Mbeya TC

41.6%

5614

Rungwe

33.9%

9780

Njombe region
Njombe TC
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25,251

9175

4799

89,243

13,143

234,882
28.6%

6453

Tanga region

Lushoto

633,304

22,950
959,329

32.7%

4541

69,966

Yes - Asas

Yes - Asas
588
Yes Tanga
Fresh
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Sources:
1

Smoothed Normalized Difference Vegetation Index. Ranges from -1 to 1.
Soil organic carbon content at depth in permilles from 5 cm to 250 m. Standard deviation is 4.2 across Tanzania.
3
. Districts were included based on a 25% or higher rate of improved cattle in conjunction with 4,500 feet or higher elevation. The table excludes Makete District in Njombe despite comparable
elevation and percent of improved cows, because a large proportion of the cows there are on a ranch owned by the government rather than owned by smallholder farmers. It also excludes Busokelo
and Bumbuli as new districts not yet reflected in available district shapefiles. In Kilimanjaro, it excludes Siha DC and Rombo DC (5,895) despite
Sources: Elevationmap.net. N.D. “Mbokoi, Bumbuli, Lushoto, Tanzania on the Elevation Map. Topographic Map of Mbokoi, Bumbuli, Lushoto, Tanzania.” Elevationmap.net,
elevationmap.net/mbokoi-bumbuli-lushoto-tz-1012573137; Mbeya President's Office Regional Administration and Local Government. 2019. SEKTA YA MIFUGO [Livestock Keeping].
http://mbeya.go.tz/ufugaji. Accessed 14 May 2020; Njombe Town Council. [Jamhuri Ya Muungano Wa Tanzania Ofisi Ya Rais Tawala Za Mikoa Na Serikali Za Mitaa Halmashauri Ya Mji Wa
Njombe]. 2017. “Mifugo na Uvuvi” [Livestock & Fisheries]. Accessed May 2020. www.njombetc.go.tz/sw/livestock-fisheries.; Njombe Regional Office. 2019. “Ufugaji [Animal Husbandry].” Accessed
May 2020. njombe.go.tz/economic-activity/ufugaji; Wilson Charles Wilson, Personal Communication with Iringa regional livestock office, May 2020. Wilson Charles Wilson, Personal Communication
with Arusha regional livestock office; May 2020. Wilson Charles Wilson, Personal Communication with Tanga regional livestock office; May 2020; Wilson Charles Wilson, Personal Communication
with Kilimanjaro regional livestock office; May 2020 FEWSNET/USGS/MODIS. (2020) Fews Data Downloads. Monthly and dekadal bioclimatic indicators.
https://earlywarning.usgs.gov/fews/datadownloads.; Fick, S.E. and R.J. Hijmans. (2017). WorldClim 2: New 1km spatial resolution climate surfaces for global land areas. International Journal of
Climatology. 37 (12), 4302-4315. Available at: https://www.worldclim.org/data/worldclim21.html.; HarvestChoice; International Food Policy Research Institute (IFPRI). (2016). Travel time to markets
in Africa south of the Sahara. Harvard Dataverse, V2. https://doi.org/10.7910/DVN/YKDWJD.; Hengl T., Mendes de Jesus J., Heuvelink G.B.M., Ruiperez Gonzalez M., Kilibarda M., Blagotić A., et
al. (2017). SoilGrids250m: Global gridded soil information based on machine learning. PLoS ONE 12(2): e0169748. https://doi.org/10.1371/journal.pone.0169748. Available at https://soilgrids.org/.
2
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Comparison area selection process
The comparison area selected for the difference-in-differences design will be as comparable
as possible to ensure that dairy farmers in the treatment and comparison areas have the
same incentives to adopt dairy inputs over time. The evaluation team particularly prioritised
similar climactic conditions, access to formal and informal markets, and similarities in
baseline rates of improved cattle. To compare districts we relied on a combination of the
following:
•
•
•
•

Expert advice
Reports on existing cows collected from the appropriate district livestock offices or
extension offices
Data from the most recent and comprehensive survey available on dairy farming and
consumption—the 2014/2015 Living Standards Measurement Study (NBS, 2015).
Data from a variety of international geographic information systems (GIS) datasets
on climate conditions and distance to markets and roads. These datasets were
overlaid with boundary maps for Tanzanian districts to calculate averages per district.

To select comparison districts for the AgResults districts, the evaluation team needed to find
areas within the AgResults target area (which is largely coastal) that are comparable to
areas outside of the AgResults target area. Most of the coastal area has distinct geographic
features that distinguish it from other parts of Tanzania. Little of the coastal area is arid (like
much of Tanzania where pastoralists raise indigenous cattle), or cold and high-elevation (like
many of the high-producing dairy regions of Tanzania with higher proportions of exotic or
improved cattle). The highlands of Tanga, which are located within the project’s target area,
offered the best comparability with other dairy-producing areas of Tanzania, as the Tanga
Highlands are at high elevation and cooler weather, suitable for higher-producing dairy cows.
Nell et al. (2014) wrote that “The highlands are suitable for milk production, although the
pressure on the land is already high as a result of intensive crop production.’ Data we
collected on land elevation rates confirmed that the Southern Highlands (Iringa, Mbeya, and
Nombe regions), Tanga Highlands (located within the Tanga region), Arusha region,
Kilimanjaro region, and Kagera region have higher elevations than other areas.
The evaluation team excluded Kilimanjaro and Arusha from consideration, even though
some districts in these areas are roughly comparable on geography and dairy management.
Data on Kilimanjaro and Arusha reflect an underlying culture of milk consumption that differs
from the rest of Tanzania, as seen in the extremely high milk consumption rates (in Arusha)
and reported high prices for buying milk (in Kilimanjaro) (Exhibit 9-3).13 We also excluded
Arusha and Kilimanjaro following the logic presented in the project’s business plan, which
stated concerns that proximity to the border with Kenya would have an effect on market
dynamics and producer incentives (AgResults, 2019). We also excluded Kagera, as
evidence suggested that retail milk prices are lower per litre than in Tanga, potentially
reflecting lower demand.

13

These figures were estimated by the answers to the LSMS questions about whether anyone in the
household had consumed, in the past seven days, either fresh milk, milk products (e.g., yoghurt,
cheese), canned/powdered milk, or butter/ghee. The rates are mostly driven by fresh milk, which was
by far the most common answer. Since very few dairy farmers answered the question on how much
milk they sold and at what price, the dairy price was also calculated using LSMS questions to
households on the amount of fresh milk they had purchased and at what price. These estimates are
approximate, given the small sample sizes and the publication date.
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Exhibit 9-3. Regional dairy characteristics: Price, percentage of households
consuming dairy, and presence of large milk processors
Retail milk price per
litre*

Households consuming
dairy (%)*

Large, formal milk processor

Arusha

1017

77%

No

Kilimanjaro

1248

62%

No

Kagera

823

38%

No

Iringa

1174

20%

Yes - Asas

Mbeya

939

35%

Yes - Asas

Njombe

1000

23%

Yes - Asas

Tanga

900

57%

Yes - Tanga Fresh

Region

*Source: National Bureau of Statistics (NBS, 2015).

Excluding Arusha, Kilimanjaro, and Kagera leaves the Southern Highlands regions of Iringa,
Mbeya, and Njombe to consider. As seen in Exhibit 9-3, these regions have overall lower
percentages of households consuming dairy than in Tanga. However, they are reassuringly
comparable in terms of reported milk prices.
The Southern Highlands also have access to a mixed market of formal and informal milk
sellers, similar to the choices available to dairy producers within the AgResults target area.
Ability to sell to formal milk processors in particular may provide farmers with options
otherwise unavailable (depending on the milk processor’s ability to sell and the options they
provide farmers). These options include the ability to sell for a stable (but lower) price
throughout the year rather than dealing with seasonal price variation and the ability to sell
surplus milk in the wet season. A stable, profitable place to sell throughout the year
incentivises farmers to continue high levels of milk production even during the wet season,
when sometimes there is so much milk that farmers throw some away. It can also provide
farmers with incentive to buy inputs such as enriched fodder during the dry season, to
enable them to sell more milk. Apart from Milkcom and Tanga Fresh, the only comparable
large-scale processor is Asas Dairies in Iringa, which also serves Mbeya and Njombe.
Within Iringa, Mbeya, and Njombe, the districts that make up the Southern Highlands are the
ones with the most comparable geography to the Tanga Highlands in terms of having a
higher elevation more suitable to high levels of milk production. Exhibit 9-4 highlights districts
that have both high elevation and a high percentage of improved cattle. Note that not all
places at high elevation have a history of dairy farming. (Within Mbeya and Iringa, some
districts are at high elevation but have few improved cows). The percentage of improved
cattle is a key proxy for comparable dairy knowledge and management. These figures are
approximate, since the definition of ‘improved’ varies widely. Purebred exotic cattle are rare,
so most ‘improved’ cattle are mixes of varying proportions bred over generations with
indigenous cattle.
Dairy farmers in both the Tanga Highlands and Southern Highlands have had roughly
comparable dairying histories, although involvement and support have been more consistent
in Tanga over time. Both have had breeding programs and assistance with dairy production
since the late 1970s. In 1978 a Dutch Heifer breeding program started in Tanga, and in the
same year a Swiss Heifer breeding program started in Mbeya (Nell et al. 2014).
Of the regions in the Southern Highlands, Mbeya region’s long dairying history is the most
comparable to Tanga’s dairying history. The evaluation will likely focus on districts of Mbeya
in the Southern Highlands—most likely, Mbeya Town Council and Rungwe are more
comparable to Lushoto. Busokelo is a little more rural and further from roads. We will also
likely include farmers from Njombe as it is also similar on the dimensions discussed to
Lushoto, and including more than one district will help prevent against district-specific factors
driving any results.
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Exhibit 9-4. Districts at high elevations and with improved cattle
District

Percent improved/total

Elevation (feet)

36.7%

5328

Mbeya Municipal

41.6%

5614

Rungwe

33.9%

9780

Busokelo

34.6%

4865

28.6%

6453

Bumbuli

33.7%

5049

Lushoto

32.7%

4541

IRINGA REGION
Iringa Municipal
MBEYA REGION

NJOMBE REGION
Njombe Town Council (TC)
TANGA REGION

Sources: Elevationmap.net. N.D. “Mbokoi, Bumbuli, Lushoto, Tanzania on the Elevation Map. Topographic Map of Mbokoi,
Bumbuli, Lushoto, Tanzania.” Elevationmap.net, elevationmap.net/mbokoi-bumbuli-lushoto-tz-1012573137; Mbeya President's
Office Regional Administration and Local Government. 2019. SEKTA YA MIFUGO [Livestock Keeping].
http://mbeya.go.tz/ufugaji. Accessed 14 May 2020; Njombe Town Council. [Jamhuri Ya Muungano Wa Tanzania Ofisi Ya Rais
Tawala Za Mikoa Na Serikali Za Mitaa Halmashauri Ya Mji Wa Njombe]. 2017. “Mifugo na Uvuvi” [Livestock & Fisheries].
Accessed May 2020. www.njombetc.go.tz/sw/livestock-fisheries.; Njombe Regional Office. 2019. “Ufugaji [Animal Husbandry].”
Accessed May 2020. njombe.go.tz/economic-activity/ufugaji.
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