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Executive Summary

This report presents results from IDinsight’s first round of data collection for the evaluation of the
AgResults Foot-and-Mouth Disease (FMD) Vaccine Challenge Project®. These results are the product
of data collected from FMD vaccine manufacturers, potential public- and private-sector buyers,
government policymakers and regulators, project implementers and funders, third-party experts, and
others. We are very appreciative of the time each of these informants has given us.

The results presented in this report discuss the project’s effects on the development of high-quality
FMD vaccines for Eastern Africa through March 2021. These results focus on the baseline conditions
surrounding FMD vaccine policy and regulation,? public-sector vaccine purchases, and private-sector
vaccine purchases in each of the project’s six target countries.3

Vaccine development }

A) The project appears well-positioned to claim responsibility for creating at least one high-quality
quadrivalent vaccine. Of the 18 companies with which GALVmed, the Project Manager (PM),
discussed the AgResults Challenge,* three vaccine manufacturers are attempting to develop and
register a quadrivalent FMD vaccine that meets the AgResults Target Product Profile (TPP). At least
one of these three manufacturers has already submitted vaccine antisera to Pirbright for informal
assessment, although its first submission narrowly failed to meet AgResults’ quality standards. Two
additional manufacturers developed quadrivalent FMD vaccines before the project launch, but neither
has confirmed that it plans to submit vaccines to AgResults. A sixth company has developed a trivalent
FMD vaccine and sold it in the region but says that it would require technical support to create a
product meeting AgResults’ TPP.

B) The project stimulated vaccine development efforts primarily by signalling to manufacturers that
there was untapped demand for high-quality FMD vaccines in Eastern Africa. The results-based
cost-share mechanism also helped amplify manufacturers’ interest, as did companies’ beliefs that the
PM could advance policy and regulatory changes in the target countries that would increase the ease
of doing business.

C) Other than the Challenge Project, a direct request from country governments have also
incentivized manufacturers to develop FMD vaccines tailored for countries in Eastern Africa. A
government request ensures at least one large-volume buyer of the company’s products and can
therefore justify investment. Such direct requests by the Ethiopian, Kenyan, and Rwandan
governments, which pre-dated the Challenge Project, have stimulated the development of new
vaccines for those markets.

1Subsequently referred to as either “the project” or “the Challenge Project.”

2|.e., prior to any known impacts of the project.

3 Burundi, Ethiopia, Kenya, Rwanda, Tanzania, Uganda.

4 This is according to data available to IDinsight. It is possible that the PM has discussed the project with additional
manufacturers of which we are not aware.
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D) 12 out of 18 manufacturers engaged by the PM do not currently plan to develop an FMD vaccine
for the region for at least one of the following reasons:

e The Eastern African market is too small and/or volatile to justify investment, despite the
presence of the AgResults project (three companies)

e Inability to create a vaccine because of restrictions placed by their native countries on
importation of exotic strains of FMD (seven companies)

e lack of technical capacity to develop a vaccine meeting the AgResults TPP (two companies)

Three companies’ plans for the project remain unclear, as neither IDinsight nor the PM has received a
clear indication of whether or not they hope to participate.

il

Vaccine policy and regulation

A) All six target countries currently have significant policy or regulatory barriers preventing the
uptake of high-quality FMD vaccines. Barriers include:

e lack of a regulatory authority capable of registering veterinary vaccines (Burundi)

e Government hesitance to register foreign FMD vaccines for political reasons (Kenya)

e De jure’ or de facto® barriers to private purchases of FMD vaccines’ (Ethiopia, Kenya, Rwanda,
and Tanzania)

e Fully or partially decentralized public-sector purchases, making government purchases of FMD
vaccines even more unpredictable and subject to local political priorities than they otherwise
would be (Ethiopia, Kenya, and Tanzania)

B) Governments do not immediately plan to reform policies due to the Challenge Project. However,
ongoing activities conducted by the PM and/or other parties could facilitate change over time. The
PM held capacity building workshops for vaccine assessors in Eastern Africa in November 2020 and
has advocated for the value of public-private partnerships (PPP) in the region. Even though these
activities are not results-based incentives, they still may be crucial to increasing the project’s impact.
There are ongoing government lobbying efforts by livestock companies in at least two target countries
(Kenya and Uganda), which also may influence vaccine uptake.

C) Based on the considerations above, as well as others discussed in Section 3.2, the conduciveness
to change in the regulatory and policy environments are:

e Low in two countries (Kenya, Rwanda)

e Maedium in three countries (Burundi, Ethiopia, Tanzania)

e High in one country (Uganda)

5 E.g., the government is the only legally permitted buyer and/or distributor of FMD vaccines.

6 E.g., the government technically permits private vaccine purchases, but procedures required to obtain import permissions
are so cumbersome that many potential buyers choose not to participate in the market.

7 In Rwanda and Tanzania, the restrictions apply to all private purchases of FMD vaccines. In Ethiopia and Kenya, restrictions
only apply to private vaccine distributors; farmers are still permitted to buy vaccines directly from manufacturers.
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A) The degree to which the project increases public-sector purchases of high-quality vaccines in a
given country will be a function of several factors, including but not limited to:

Public-sector vaccine purchases

e National and sub-national governments’ political willingness to use the new high-quality
vaccines

e National governments’ ability to register those vaccines through official regulatory channels

e The size of the gap between governments’ current and desired volume of vaccine purchases

B) Based on the considerations above, as well as others discussed in Section 3.3, the prospects of
AgResults driving higher public-sector vaccine purchases are:

e Low in three countries (Kenya, Rwanda, Tanzania)
e Medium in two countries (Burundi, Ethiopia)
e High in one country (Uganda)

AgResults’ potential for impact in a given country could increase if enabling environment conditions
in that country improve.

Private-sector vaccine purchases ﬂ

A) The degree to which the project increases public-sector purchases of high-quality vaccines in a
given country will be a function of several factors, including but not limited to:

e National governments’ willingness to allow private entities to purchase FMD vaccines

e National governments’ willingness and ability register high-quality vaccines through official
regulatory channels

e Private buyers’ willingness to pay for new, high-quality FMD vaccines

B) Based on the considerations above, as well as others discussed in Section 3.4, the prospects of
AgResults driving higher private-sector vaccine purchases are:

e Low in two countries (Kenya, Rwanda)
e Medium in four countries (Burundi, Ethiopia, Tanzania, Uganda?®)
e Highin zero countries

AgResults’ potential for impact in a given country could increase if enabling environment conditions
in that country improve.

8 The PM'’s understanding is that private-sector vaccine purchase is not allowed in Uganda, so they suggested categorizing
Uganda as “low.” This contradicts the information we have received, as detailed in Section 3.4.

m FMD Vaccine Evaluation Report, March 2021



I D | | t -
DATA. DECISIONS. DEVELOPMENT.

Promising opportunities and red flags

Throughout the report, we highlight “promising opportunities” that may facilitate the achievement
of the project’s outcomes of interest. We identify these items using this symbol: 77. They are
summarized below in Table 1.

Table 1: Promising opportunities for achieving desired outcomes

Project objective ‘ Gold stars
1. Vaccine a) Vaccine antisera that submitted for informal testing at Pirbright
development performed well for three of four serotypes endemic to Eastern Africa,

and the vaccine is being reformulated

b) The positive testing results bode well for Boehringer Ingelheim, which
has greater technical capacity and access to more virus strains, to be
able to produce a high-quality product

c) MEVAC remains committed to developing a vaccine for Eastern Africa
despite roadblocks imposed by its home country’s government,
signaling a strong commitment to expanding into the region

2. Vaccine policy a) The Rwandan and Ugandan governments have historically used FMD

and regulation vaccines from multiple manufacturers, signaling openness to various
vaccine products

b) The Burundian and Tanzanian governments both hope to re-initiate
bulk purchases of FMD vaccines at the national level

3. Public-sector a) FMD vaccines in Burundi are expensive compared to other countries,

vaccine purchases indicating a high willingness to pay among buyers

b) Some public officials in Burundi and Tanzania (and potentially other
countries) are not satisfied with the quality of currently available
vaccines

c) Officials in Ethiopia admit that the demand for FMD vaccines exceeds
the current supply available to government purchasers

4. Private-sector a) Private entities in Burundi and Tanzania are currently able to procure

vaccine purchases foreign FMD vaccines

b) Farmers and distributors in Burundi, Ethiopia, and Kenya are not
satisfied with the quality of currently available vaccines

c) Private ranchers recently lobbied the Kenyan government to allow
them to import a small batch of foreign vaccines, although we do not
know whether the vaccines were ultimately procured

We also highlight “red flags” that may limit the project’s ability to achieve its desired outcomes using
this symbol: . We summarize these items in Table 2. Some of the red flags are relevant to more than
one project objective.

FMD Vaccine Challenge Evaluation Design m
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Table 2: Red flags for achieving desired outcomes

Project objective ‘

Red flags

1. Vaccine a) MEVAC may not be able to create a vaccine due to Egyptian
development government restrictions on importing exotic virus strains.
b) Manufacturer interest in supplying FMD vaccines to the Eastern
African market could wane if government policies constraining the
sizes of potential markets do not change.
2. Vaccine policy a) Burundi does not have an established vaccine registration authority®
and regulation b) Burundi has not conducted a public FMD vaccination campaign in
multiple years
c) Kenya is hesitant to register foreign vaccines due to its interest in
promoting domestic vaccine production. The Ethiopian government
has similar hesitancy but seems more open to procuring vaccines from
foreign suppliers.
d) Ethiopia, Kenya, and Tanzania decentralize vaccine purchases to
sub-national authorities, making purchase volumes less predictable.
e) Ethiopia, Kenya, Rwanda, and Tanzania have substantial de facto or de
jure barriers to private vaccine purchases.
3. Public-sector a) The Burundian, Ethiopian, and Kenyan governments are likely unable
vaccine purchases or unwilling to register new, high-quality vaccines
b) Kenyan government officials do not say that the country would benefit
from the use of foreign vaccines.
c) The Rwandan government does not feel that increasing FMD vaccine
purchases would help improve disease control.
d) Ethiopia, Kenya, and Tanzania decentralize vaccine purchases to
sub-national authorities, making purchase volumes less predictable
4. Private-sector a) The Burundian, Ethiopian, and Kenyan governments are likely unable
vaccine purchases or unwilling to register new, high-quality vaccines
b) There are few private distributors of FMD vaccines in Ethiopia and
Kenya, limiting the size of the potential market
c) Private entities in Rwanda cannot legally import FMD vaccines
d) Ethiopia, Kenya, Rwanda, and Tanzania have substantial de facto or de

jure restrictions on private vaccine purchases.

9 Note that this does not preclude Burundi from benefiting from the project, as discussed in Section 3.2.
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Effects of COVID-19

The COVID-19 pandemic did not substantially delay FMD vaccine development timelines for any of the
competing manufacturers. However, international travel restrictions constrained the ability of the PM
to conduct in-person meetings and advocacy work with policymakers and potential vaccine buyers in
Eastern Africa. This travel ban may negatively impact the project’s ability to generate buy-in for the
project among regional stakeholders, making it harder to convince them to adopt activities or policies
that could complement AgResults’ goals. However, the Secretariat and PM are confident that there
will be plenty of time to focus on this work once in-person travel becomes feasible.

There have also been positive consequences of pandemic-related travel restrictions. For example, the
PM could participate in virtual meetings that would have been difficult to attend in-person. Some
in-country stakeholders were also easier to contact once their travel schedules had been suspended.
Additionally, some manufacturers could have more representatives engage with the project via virtual
meetings than may have been possible if meetings had been face-to-face.

Additional details on COVID-19’s effects on the project are available in Section 3.5.

Recommendations

Based on the findings in Section 3 and conversations with the project implementers and Steering
Committee (SC) members, we offer several recommendations for the implementation of this project
and the design and execution of future results-based prize contests in Section 4. These
recommendations are summarized below. These are IDinsight’s independent suggestions, but they
may overlap with the Secretariat’s existing plans and/or previous recommendations made by Abt
Associates, the other AgResults evaluator.

As discussed during the April 2021 Steering Committee Lessons Learned presentation, many of these
recommendations are known and should therefore be viewed as reinforcing past lessons. Given both
that our work on FMD will continue for several years as well as the fact that Steering Committee
members regularly change, we believe it is helpful to document what we see at this point. We will
continue to monitor these trends and formulate more specific recommendations as the project
unfolds. The recommendations for the design of future projects listed in Section 4.1.2 are preliminary
and may change based on data gathered during subsequent stages of this evaluation.

Recommendations for implementation of this project

1. Continue “push” activities to stimulate policy and regulatory changes within Eastern Africa
that can raise the ceiling of the project’s impact.

2. Coordinate government relations work with private-sector and non-governmental
stakeholders advocating for FMD vaccine policy changes in each country.

FMD Vaccine Challenge Evaluation Design
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Emerging recommendations for design of future projects

1.

Projects covering multiple countries carry a greater risk of overlooking relevant local
contextual features during the design process than those covering only one country. For
example, project stakeholders were not aware of Biopharma’s role in the Eastern African FMD
vaccine value chain before project launch, even though it was supplying what may have been
the highest quality vaccine in the region. Projects with wider geographic or market scopes may
benefit from additional resources allocated toward pre-launch ground-truthing activities. Abt
Associates’ evaluation of an AgResults project in Kenya drew a similar lesson regarding the
difficulty of capturing complex market conditions within a project’s Theory of Change.
Although AgResults operates primarily by offering incentives to private-sector actors,
stimulating market-friendly changes to policy and regulatory environments may increase
projects’ potential for success. Many of the constraints to increased uptake of high-quality
FMD vaccines in Eastern Africa are policy-based, so reducing these barriers could raise the
ceiling of project impact. The PM is currently advocating for governments to pursue more
public-private partnerships within the FMD vaccine value chain and is communicating with
third-party groups exploring FMD-related policy change work in Eastern Africa. Abt Associates’
evaluations of AgResults projects in Zambia and Nigeria drew similar lessons about the
importance of conducive enabling environment conditions.

“Push” activities can complement AgResults’ core results-based “pul
facilitate overall project impact. The Secretariat and PM built several “push” mechanisms
(e.g., regulator capacity-building workshops, advocacy work with governments) into the
project to help address policy-based constraints or other enabling environment issues. These
efforts played a substantial role in enticing manufacturers to develop FMD vaccines and could
significantly affect later vaccine uptake.

Aligning on measurable “definitions of success” before project launch and revisiting them
during semi-annual meetings'® may help Steering Committee members stay aligned about
a project’s goals. These definitions could be used to trigger course corrections when projects
fall off track and keep implementers and funders accountable when targets are not met. When
asked what would constitute success for this project, Secretariat and Steering Committee
interviewees gave widely differing answers. For example, some respondents focused on the
development of new vaccines while others focused on systemic policy change.

III

incentives and

10 Given turnover in Steering Committee membership
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1. Introduction
1.1. Project description
The AgResults Foot and Mouth Disease Vaccine Challenge Project is an eight-year, $17.68 million prize
competition to encourage the development and uptake of high-quality foot and mouth disease (FMD)
vaccines in Eastern Africa'l. The project is structured as a cost-share, in which AgResults will cover a
percentage of the per-dose costs of high-quality vaccines on behalf of public and private entities
purchasing those vaccines from manufacturers. The initiative aims to stimulate the market for
effective FMD vaccines in the region, thereby improving animal health and strengthening farmer
livelihoods (AgResults, 2020).

The initiative is funded by the Bill and Melinda Gates Foundation, the U.S. Agency for International
Development, the U.K. Foreign, Commonwealth and Development Office, the Australian Department
of Foreign Affairs and Trade, and Global Affairs Canada (collectively referred to as the Steering
Committee). A Secretariat!? oversees the project, and day-to-day implementation is conducted by a
project manager (PM)®.

IDinsight is conducting an independent evaluation of the FMD Vaccine Challenge. We will assess the
degree to which and in what ways the contest and/or other forces lead to the market-level outcomes
highlighted in the theory of change (discussed in more detail in Section 1.2). we will evaluate the
effects on the behavior of vaccine manufacturers, purchasers, and regulators as well as on the creation
of sustainable markets for FMD control in Eastern Africa. We will compare the project’s impact on
these outcomes to those of other potential causal factors outlined in Section 1.3.

IDinsight has three overall goals:

1. Describe whether the Theory of Change (e.g., development of a high-quality vaccine,
increased vaccine purchases) is achieved. See section 1.2 for more detail on the Theory of
Change.

2. Attribute the degree to which the AgResults competition caused these outcomes.

3. Investigate the critical design parameters of the project (e.g., the cost-share ceiling,
cost-share percentages) to inform the design of future similar pay-for-results competitions.

The specific questions we seek to answer and the outcomes we seek to measure are specified in
Section 1.3.

This document reports findings based on data that IDinsight collected between August 2020 and
March 2021. At the time of writing, vaccine manufacturers are developing FMD vaccines that meet
the project’s quality criteria®. No vaccines have been approved by the AgResults judging panel or
registered for sale within any target countries.

11 The target countries for the project include Burundi, Ethiopia, Kenya, Rwanda, Tanzania, and Uganda.

12 The Secretariat is composed of consultants employed by Deloitte.

13 The PM is composed of a team at the Global Alliance for Livestock Veterinary Medicines who are advised by a technical
committee of academic, industry, and regulatory experts familiar with FMD vaccine development, commercialization, and
the Eastern African FMD landscape.

14 Additional detail on the structure and sequencing of the project can be found in Section 1.2.

FMD Vaccine Challenge Evaluation Design



O IDinsight

DATA. DECISIONS. DEVELOPMENT.

IDinsight is conducting the evaluation concurrently with the project itself, from 2020 through 2027%°.
The insights from this process can, therefore, help inform the ongoing work of the project
implementers?®; take stock of the successes, shortcomings, and unexpected consequences of the
project after its conclusion; and assist in the design of future pay-for-results incentives to develop
markets for animal health products and vaccines. Although IDinsight is collecting data from the
AgResults funders and implementers!’. we collect all primary data and data analysis completely
independently.

1.2. Theory of Change

The Theory of Change (TOC) for the FMD Vaccine Challenge is depicted in Figure 1 and elaborated in
the text that follows*®. The nodes within the TOC (the boxes in the diagram) are referenced in the text
below, based on their corresponding numbers in the diagram (in blue circles). The causal logic of the
diagram flows from the top-left corner (node 1, the announcement of the project) down to the
bottom-right corner (node 15, improve animal health and farmer livelihoods).

Figure 1: Theory of Change
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15 The Challenge period may conclude as late as 2029, depending on how quickly (if at all) high-quality FMD vaccines are
legally registered within the target countries. Additional information about the Challenge design and timelines is available
here.

16 Though IDinsight can make recommendations for improving the structure of the Challenge, IDinsight is completely
independent from the implementers and has no role in the implementation of the FMD Vaccine Challenge or any other
AgResults project.

17 Both the Secretariat tasked with overseeing implementation of all AgResults projects and the Project Manager (PM)
directly implementing the FMD Vaccine Challenge Project.

18 This TOC builds on one that the AgResults Secretariat composed when the Challenge was being designed. This version adds
node 6, as well as linkages between nodes 8 and 15 and between nodes 15 and 4.
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At a high level, the project intends to reduce the prevalence of FMD in Eastern Africa—and thus
improve the livelihoods of farmers who would otherwise suffer economic losses from disease
outbreaks (node 15)—by spurring the development of a high-quality FMD vaccine tailored for Eastern
Africa (node 2) and then making this vaccine widely accessible (node 8)%.

Here we will describe the nodes of the TOC that are relevant to this early stage in the project and
about which we have therefore been able to collect data. Specifically, we discuss the segments of the
TOC that address the development of high-quality vaccines by manufacturers (nodes 1 and 2), the
registration of vaccines within target countries (node 2), the potential purchase of vaccines by
in-country buyers, and regulatory reforms that would stimulate both public and private markets for
FMD vaccines within target countries (nodes 11, 12, and 13). Currently, the project is only at node 2
within the TOC, with vaccine manufacturers in the process of developing high-quality vaccines.

The FMD Vaccine Challenge’s cost-share approach is designed to create a sustainable supply of FMD
vaccines in the target countries by helping ensure stable demand for producers. By partially covering
the costs of high-quality FMD vaccines on behalf of buyers, AgResults hopes to increase the quantity
of vaccines that manufacturers expect buyers in the region to demand (node 1). AgResults
hypothesizes that increased expected demand would incentivize manufacturers to develop a high-
quality vaccine tailored to FMD strains circulating in Eastern Africa (node 2). This linkage rests on
several key assumptions, including the following:

e The availability of the cost-share mechanism signals to manufacturers that demand in one or
more of the target countries will increase, and this expected increase is large enough in size
to create an attractive business case for developing a high-quality FMD vaccine.

e Manufacturers are confident that the regulatory and policy environments surrounding FMD
in one or more of the target countries will allow them to sell these vaccines.

e Manufacturers are confident enough in existing vaccine delivery infrastructure (or their ability
to improve vaccine delivery) to dispel concerns that poor delivery will compromise vaccine
effectiveness in the field? and therefore damage their brand credibility.

e Manufacturers have resources (e.g., budgetary flexibility, access to foreign virus strains) and
technology available to develop new FMD vaccines, especially in the context of financial and
human resources constraints imposed by the COVID-19 pandemic, which began close to the
launch of the project.

To assess whether vaccines developed as part of the project are high-quality, the World Reference
Laboratory for FMD (WRLFMD) at the Pirbright Institute produced a panel of 16 FMD strains that is
believed to be representative of the strains circulating within Eastern Africa (four strains for each of
the A, O, SAT1, and SAT2 serotypes) (World Reference Laboratory for Foot-and-Mouth Disease, 2020).
As part of the Challenge Project, the WRLFMD will evaluate antisera from vaccinated cattle to estimate
vaccine valency. An independent judging panel assembled by AgResults will then decide — based on
the test results and other data — whether a given vaccine meets AgResults’ target product profile (TPP)

19 per Frost and Reich’s framework, by “accessible,” we mean available, affordable, and acceptable (Frost & Reich, 2008).
20 Even vaccines that perform well in a lab setting or controlled environment may be rendered ineffective in the field due to
a variety of issues, including breaks in the cold chain or a failure to administer vaccines according to the proper schedule.
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and therefore qualifies for cost-share supported purchases. Appendix B provides a detailed
description of the vaccine eligibility requirements.

Note that Pirbright may also evaluate FMD vaccines or antisera as part of bilateral arrangements with
manufacturers®’,

Of course, the development of vaccines is only one piece of the puzzle. Once one or more
manufacturers develops a vaccine that meets AgResults’ quality standards, the vaccine(s) must be
registered in at least two of the six target countries. The vaccine must then be deemed eligible for the
cost-share by an independent AgResults judging panel. The manufacturer must receive orders of at
least 150,000 doses before the cost-share can activate.

The successful registration of these vaccines is by no means a given — as only Ethiopia, Kenya, and
Tanzania?? had granted marketing authorizations to FMD vaccines prior to the launch of the project —
and requires the following conditions:

e Countries are able to register vaccines: The regulatory authorities within target countries
have the know-how to evaluate FMD vaccine dossiers for fulfilment of the country’s
registration requirements.

e Countries are willing to register vaccines: Relevant decision-makers, such as the heads of
national regulatory authorities and Chief Veterinary Officers, have the political will to grant
registration to the vaccines developed as part of the project.

To build country-level regulators’ ability to register FMD vaccines, the PM conducted a workshop on
evaluating FMD vaccine dossiers with regulators in five of the six?3 target countries in November 2020
and plans to provide ongoing support to these officials.?* Whether officials are willing to register
vaccines is a matter of independent judgement on their parts, but the PM will aim to communicate
the benefits of formally registering high-quality FMD vaccines to public officials within the target
countries.

A feature of the regional policy landscape that may facilitate vaccine registration is the East African
Community’s Mutual Recognition Procedure (MRP) for veterinary products. Suppose an FMD vaccine
is approved for registration in any of the signatory countries of this agreement (the “reference”
country). In that case, that product can also theoretically approved in all of the other signatory
countries that the manufacturer lists within its MRP application (“concerned” countries). However,
this agreement has not yet been used for the harmonized registration of FMD vaccine products. In

21 Manufacturers would either pay Pirbright directly for these services, or the testing would be funded by the OIE’s Twinning
Project (see Appendix A for more details) between Pirbright and the Pan African Veterinary Vaccine Center (AU-PANVAC) to
improve FMD vaccine quality control within Africa (The World Reference Laboratory for Foot-and-Mouth Disease, 2020).

22 |n both Ethiopia and Kenya, the only products authorized are those produced by parastatal vaccine manufacturers which
have monopolies over the local market. It would likely be more difficult for foreign manufacturers to register their products.
23 No representatives from Burundi attended, since the country does not currently have a functioning regulatory authority.
24 AgResults-affiliated personnel will in no way interfere with the actual regulatory processes, which are the sole mandate of
the relevant authorities within each country but will provide their know-how and expertise when country-level officials
request it.
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theory, a country’s government might object to mutual recognition, e.g., if they feel that the country
where the vaccine was initially approved did not scrutinize the product sufficiently?>2®,

Once an AgResults vaccine is registered in a country, the TOC envisions that potential buyers in both
the public and private sectors will purchase enough vaccine doses to significantly improve FMD control
in said countries (node 4)¥. Table 3 outlines the number of vaccines needed to cover 80% of each
target country’s cattle population based on figures shared by the PM. 80% is commonly accepted as
the rate of vaccination that a population would need to reach to achieve herd immunity. The figure is
intended to illustrate relative differences in vaccine need between countries instead of prescribing a
specific volume of doses that must be purchased in each country to reduce FMD prevalence. It is
unlikely that any of the six target countries would vaccinate 80% of their total cattle populations during
the lifetime of this project.

Table 3: FMD vaccine need by country based on cattle population

Number of Number of Number of Gap between
cattle per vaccine doses vaccine doses government-purchase doses in
country purchased by needed to protect 2017 and doses required to
public sectorin  80% of cattle per  achieve 80% coverage®
2017 year®
Burundi 800,000 100,000 1,280,000 1,180,000
Ethiopia 56,700,000 500,000 90,720,000 90,220,000
Kenya 20,500,000 2,200,000 32,800,000 30,600,000
Rwanda 1,160,000 120,000 1,856,000% 1,736,000
Tanzania 30,500,000 30,000 48,800,000 48,770,000
Uganda 14,900,000 430,000 23,840,000 23,410,000

25 A country can only object to mutual recognition if it is listed as the reference country (i.e., the country where the vaccine
dossier is originally assessed) or a concerned country (i.e., a country that would grant the product authorization based on
assessment in the reference country).

26 Of course, a vaccine may still be used within a country even if it is not formally registered within that country. For example,
the government may directly purchase a batch of vaccines without registration. It may also grant a private company a
one-time permit to import a batch of vaccines. Alternatively, private distributors or farmers might illegally import vaccines
without government permission. However, the first solution excludes private-sector purchasers, the second is unsustainable
in the long run, and the third risks the entry of low-quality or unsafe products into a country. For these reasons,
non-registered vaccines would not be eligible for purchase using the cost-share mechanism.

27 The number of vaccines needed varies by country. For example, in Rwanda the total cattle population is relatively small
and FMD is contained within small pockets of the country near international borders. On the other hand, in Ethiopia the
cattle population is much larger and FMD outbreaks occur throughout the country.

28 Assuming cattle need to be vaccinated every six months

29 Note that this gap would be smaller if accounting for private-sector purchases, which occur in most countries within
Eastern Africa but for which we do not have volume estimates.

30 |n practice, the Rwandan government is not concerned with vaccinating the country’s entire cattle population, since most
areas of the country do not suffer from FMD outbreaks. We provide more detail on these circumstances in Section 3.
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For AgResults to increase vaccine purchases, buyers must see FMD vaccine purchase as a worthwhile
investment. In addition, the AgResults vaccine(s) must be able to compete with other vaccines
available on the market on price (node 3) and/or quality.

Given that FMD purchases in most of the target countries have been government-dominated and
therefore limited by fiscal constraints and political priorities, AgResults seeks to actively foster a role
for the private sector in vaccine purchase and distribution3. The Challenge Project hopes to encourage
target country governments to liberalize their animal vaccine markets (node 13)3? by earmarking a
subset of cost-share funds for private sector purchases (node 11) and via direct advocacy efforts by
the PM and AgResults donors (node 12). The PM has drafted a public-private partnership (PPP)
framework that highlights the potential benefits of increased private-sector participation in FMD
vaccine purchase and distribution and plans to communicate the recommendations in this framework
to in-country stakeholders. An expanded role for the private sector would both increase the size of
the present market (node 4) but also increase vaccine manufacturers’ confidence that demand in a
future market would be robust and stable, thus encouraging them to invest in Eastern African FMD
for the long term (node 7).

1.3. Research objectives
IDinsight seeks to assess the degree to which and in what ways the following outcomes are realized

and the extent to which the outcomes can be attributed to the Challenge Project:

e The development, registration®, and commercialization of locally tailored high-quality
quadrivalent FMD vaccines in Eastern Africa

e Increased and more consistent purchase3* of high-quality FMD vaccines by public-sector and
private-sector (animal health product distributors, vaccinators, and farmers) entities

e Changes to national and regional regulatory and policy environments to facilitate both public
and private sale and purchase of FMD vaccines in target countries®.

In this baseline report, we only discuss those outcomes for which early evidence was available by
March 2021 (approximately one year after the launch of the project). Specifically, we focus on (1)

31 When we mention the “private sector” in this document, we are specifically referring to private-sector entities below the
level of exclusive vaccine importers or national distributors, which are already involved in the vaccine distribution chain in
Eastern Africa and sell to public-sector entities. Private sector entities may refer, for example, to large commercial farms,
regional wholesalers, or local retailers.

32 Changes to regulatory policy within target countries would ideally be accompanied by improved enforcement of existing
regulations, such as those setting standards for vaccine packaging and distribution.

33 Even if a vaccine is developed independently from the Challenge Project, the project may still influence a manufacturer to
register the product in one or more of the six target countries.

34 For the sake of concision, in this report we do not extensively differentiate vaccine uptake between various cattle-related
production systems — e.g., commercial dairy farms, smallholder dairy farmers, large-scale ranches, pastoralists. However,
subject-matter experts with whom we have spoken generally agree that demand for and access to FMD vaccines vary
substantially by production system, with dairy farmers typically expected to be the most likely to purchase vaccines. In
subsequent reports, which will directly measure project impact on private-sector uptake of vaccines, we will highlight
differential impacts by production system.

35 There are also other outcomes to which the project could lead indirectly, such as development of non-FMD livestock
vaccines for Eastern Africa and the establishment of public-private partnerships (PPPs) for purchase and distribution of other
vaccines. However, these non-FMD specific outcomes were not part of the original Theory of Change for the project.
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vaccine development progress, (2) the current regulatory and policy environments in the target
countries, and (3) potential uptake by buyers (whether or not purchases are subsidized by the
AgResults cost-share).

Note that the outcomes above may be achieved as a direct result of the AgResults FMD Vaccine
Challenge Project, but other factors may also drive the outcomes. Such factors include but are not
limited to:

e Independent decisions by vaccine manufacturers made without the influence of AgResults to
produce a vaccine meeting the TPP specifications

e Changes or growth in domestic livestock markets that make producing FMD vaccines more
profitable

e Technological advancements that reduce the cost of developing and distributing FMD vaccines
in Eastern Africa

e Changes in domestic political priorities that encourage increased FMD vaccination or
liberalization of FMD vaccine markets

e External political pressure applied by the World Organization for Animal Health (OIE) or other
bilateral or multinational actors

None of these factors is mutually exclusive from any of the others.

In Table 4, we list each of the research questions outlined in the Evaluation Design Document and
indicate whether or not the question will be addressed in this baseline report. We also provide an
explanation of why it is appropriate (or not) to deliver results for each question currently. Note that
any assessments or conclusions made in this document do not constitute final results — our positions
on each of these questions will be updated after every round of data collection.

Table 4: Research questions

FMD Vaccine Challenge Project Research Addressed in

Questions this Report? SIEELE
1. Did the Challenge Project contribute to Several vaccine manufacturers have begun
the development of high-quality FMD Yes developing FMD vaccines as part of the
vaccine(s) in Eastern Africa, and in what Challenge Project or have expressed their lack
ways? of interest in doing so.

While it is too early to comment on the degree
to which the Challenge Project has increased
Yes uptake of high-quality vaccines, we will discuss
the state of FMD vaccine purchases ex ante

2. Did the Challenge Project stimulate
buyer uptake and distribution of
high-quality vaccine(s), and in what

ways? . . .

y and buyers’ stated interest in the project.
3. Did the Challenge Project encourage Several vaccine manufacturers have begun
private sector involvement in vaccine Ves developing FMD vaccines as part of the
development, registration, uptake, and Challenge or have expressed their lack of
distribution, and in what ways? interest in doing so.
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4. Has the Challenge Project affected the
regulatory and policy environments for

While it is too early to comment on the specific
ways in which the Challenge Project has
influenced vaccine regulation and policy, we

FMD and other vaccines within target Yes wiII'discuss the'e).( gnt? policy and regulatory

countries, and in what ways? fenwronments, initial signs of A'g!Res’uIts .
influence, and government officials’ reactions
to the Challenge Project thus far.

5. What evidence exists that the effects It is too early to judge the long-term

of the Challenge Project are sustainable No S .,

after the cost-share ends? sustainability of the project’s effects.

6. How do the successes and failures of

the Challenge Project inform prospects We do not yet have sufficient data to comment

for similar future competitions in No on the viability of similar incentive models in

different geographies and for different other contexts.

diseases?

7. What is the cost-effectiveness of the No It is too early to calculate the Challenge’s cost-

Challenge? effectiveness.

8. What lessons can be learned about the We will comment on lessons that can be

best practices in the design and Ves applied to the design and implementation of

implementation of agricultural prize
competitions?

future prize competitions throughout the
duration of our evaluation.
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2. Methodology

Our detailed evaluation and analytical methods can be found in the Evaluation Design Document for
this project, which was completed in August 2020 and published in January 2021. In this section, we
focus on the diagnostic evidence that we will use to answer Research Question 1: In what ways did
the Challenge contribute to the development of high-quality FMD vaccine(s) in Eastern Africa? We
focus on Research Question 1 as that is the only research question for which we have outcome
evidence at this stage of the project. We also discuss the sample from our first round of data collection,
which is relevant for interpreting the findings that we report in Section 3.

2.1. Key evidence

This section describes key evidence to answer Research Question 1, as specified in Section 1.3, since
that is the only question for which diagnostic evidence is available at this stage of the evaluation.®® For
the sake of concision, we only outline evidence that we consider either necessary or sufficient to affirm
whether AgResults contributed positively to the development of high-quality quadrivalent FMD
vaccines for Eastern Africa.

Table 5: Diagnostic evidence for whether the project stimulated development of new vaccines

Evidence necessary to affirm research question
1. One or more vaccine manufacturers
produces a quadrivalent FMD vaccine
during the lifetime the project
2. One or more vaccine(s) are approved by
the AgResults judging panel

Evidence sufficient to affirm research question

1. Multiple manufacturers not previously

Manufacturers did not already
manufacture or plan to manufacture the
vaccine(s) being sold before the launch of

producing FMD vaccines for Eastern Africa
begin producing quadrivalent vaccines
within the first two years of the project

the project

4. Manufacturers cite market factors
influenced by the project when describing
their decision to produce the vaccine(s)

Table 5 only outlines criteria for claiming that AgResults contributed to the development of new
vaccines. To make the more ambitious claim that AgResults was the sole factor driving the
development of new high-quality vaccines, we would also need evidence that there were no other
causal forces present.

We acknowledge that there are many other pieces of potential evidence that are neither necessary
nor sufficient yet can still build a case or extract nuance for this question. Full lists of evidence for each
research question outlined in Section 1.3 are available in Appendix C. Note that even the tables in
Appendix C are not exhaustive of the evidence we have collected or plan to collect as part of the
evaluation.

36 Note that we have baseline evidence for Research Questions 2-4, which is why Table 4 indicates that those questions are
addressed in the report.
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As previously mentioned, we only have diagnostic outcome evidence related to vaccine development
(Research Question 1) since that is the only area of the TOC for which there has been substantial
progress since the launch of the project. However, we have a combination of baseline evidence
(describing the situation prior to the impacts of the project) and “early indicator” evidence (describing
stakeholders’ interest in and reactions to the project) related to vaccine policy and regulation, as well
as purchasing behavior by potential in-country buyers.

We present this diagnostic, baseline, and early indicator evidence together in Section 3.
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2.2. Stakeholder groups
We have collected data from a variety of different stakeholders relevant to the FMD Vaccine Challenge as part of the evaluation thus far. The

stakeholders with whom we sought to speak (our sampling frame) as well as those we actually spoke with (our sample) are described in Table 6.

Table 6: Sampling approach

Stakeholder
group

Sampling frame

e Manufacturers

attempting to develop a
vaccine meeting the
AgResults TPP

Sampling method

Attempt to interview all
manufacturers with

Number of
organizations
targeted

Number of
organizations

that responded

o IDinsight
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Notable gaps

No primary interview data from
KEVEVAPI, the parastatal company
whose buy-in to the Challenge could
substantially influence its prospects

buyers

within target countries

e Commercial farms

introductions to other
buyers

Vaccine Man.ufac_turers . whom the PM has 18 12 in Kenya.
manufacturers considering developing a
. engaged as part of the . . .
vaccine project No primary |ntng|ew o!ata from'the
Manufacturers not Botswana Vaccine Institute, which
attempting to develop a currently supplies FMD vaccines to
vaccine Eastern Africa.
Attempt to interview all
potential vaccine buyers
listed in the PM'’s
register of in-country
stakeholders
Private animal health
Private vaccine product distributors Ask interviewees for 61 16 No data from potential

private-sector buyers in Burundi.
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Stakeholder
group

Sampling frame

Sampling method

Number of
organizations

Number of
organizations

Notable gaps

Policymakers tasked with
setting and executing
national FMD control
policies, including vaccine

Attempt to interview all
government
stakeholders listed in the
PM'’s register of in-

targeted

that responded

Interviews with policymakers in
Tanzania and Uganda were relatively
brief due to poor network

(Tanzania) and sensitivities around
discussing FMD policy (Uganda).

organizations

Eastern Africa
Academics that study
FMD (control) in Eastern
Africa

Interview FMD experts
suggested by our expert
consultant

Government urchases
- i country stakeholders 11 21 We were unable to schedule
officials Regulators who . . . .
det ) hich interviews with regulators in
€ e.rmlne w |c. Ask interviewees for Ethiopia, Tanzania, and Rwanda;
vaccines are registered . .
thin ht ) introductions to other however, we were able to glean
within each targe officials insights from these stakeholders
country , - ,
from the PM’s vaccine assessors
workshop, held in November 2020.
. Ask each Steerin
Representatives from . S & .
- Committee institution
each of the organizations .
s whom on their staff we . .
AgResults- within the AgResults ) . We have not interviewed anyone
- . . should interview -
affiliated Steering Committee 10 10 from the Australian Department of
organizations Representatives from the . . . Foreign Affairs and Trade.
. Interview project point
AgResults Secretariat and
PM people from the
Secretariat and PM
Multilateral organizations
involved in advancing . .
. Attempt to interview
FMD control in Eastern
. stakeholders who have
Africa advised PM on project
Non-AgResults NGOs involved in im Iementationp )
affiliated advancing FMD control in P 13 16 No major gaps.
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In Appendix D, we provide a more detailed list of the organizations represented in our sample and the
number of people we spoke to at each organization. Note that the most important stakeholder group
for this first round of interviews was vaccine manufacturers, since the Challenge thus far has focused
primarily on vaccine development. Gaps in our sample for the other stakeholder groups, while
important to note, are less consequential at this stage and can be added during subsequent rounds of
data collection.

Our primary method of data collection was semi-structured interviews conducted by phone. We were
unable to conduct any interviews in person due to the ongoing COVID-19 pandemic preventing
regional travel. For some stakeholders, we also collected data in the form of written responses to
online survey questionnaires, written email correspondence, company/organization documents, and
notes from conversations between the PM and the relevant institution.

When conducting interviews, we agreed to stop scheduling new interviews for a given stakeholder
group once we achieved information saturation with that group. We defined saturation as the point
at which the most recent three interviews for that stakeholder group yielded no new information
(Guest et al., 2006), and there were no additional relevant questions to add to our interview guides.
In practice, we never reached saturation during this round of data collection and therefore never
ceased data collection for a given group earlier than we had initially planned.
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3. Findings

Please note that these findings are not final and will be updated after each round of data collection.

This section details findings from IDinsight’s data collection activities as of March 2021. The findings
are organized by the research questions highlighted in Section 1.3. In Section 3.1, we discuss the
degree to which and ways in which the project and other factors have contributed to development of
high-quality, quadrivalent vaccines for Eastern Africa. Section 3.1 is the only sub-section that includes
outcome data. In Sections 3.2-3.4, we describe policy and regulatory context, public-sector role in the
FMD vaccine value chain, and private-sector role in the FMD vaccine value chain in each of the target
countries at baseline®’.

3.1. Is AgResults contributing to development of FMD vaccines for Eastern
Africa?

This section discusses the extent to which and ways in which the project, along with other factors, is
contributing the development of high-quality, quadrivalent FMD vaccines for the region. We describe
current progress in terms of vaccine development and then attribute these developments to specific
causal factors.

In Table 7, we list evidence that we deem either necessary or sufficient for claiming that the project
contributed to the development of high-quality quadrivalent vaccines and indicates whether these
indicators are “already met,” “likely to be met,” “unlikely to be met,” or whether it is still “too early to
tell.”

Table 7: Evidence for whether project contributed to development of high-quality quadrivalent vaccines

B Already met ® Likely tobe met ™ Tooearlytotell ™ Unlikely to be met

Evidence necessary to affirm that project played arolein  Evidence sufficient to affirm project’s role in
development of a high-quality vaccine vaccine development

1. At least two manufacturers not
previously producing FMD vaccines for
Eastern Africa begin producing
guadrivalent vaccines within the first two
years of the project

1. One or more manufacturers sells a
guadrivalent FMD vaccine in Eastern Africa
during the lifetime the project

2. One or more of these vaccines is approved by
the AgResults judging panel

3. One or more companies did not already plan
to develop the vaccine(s) being sold prior to the
launch of the project

4. One or more manufacturers cite market
factors influenced by the project when
describing decision to produce the vaccine(s)

37 Prior to any known effects of the project
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It appears likely that the project will meet all of the criteria necessary to determine that it contributed
to the development of at least one high-quality FMD vaccine tailored for Eastern Africa. We will
extrapolate on this information in the following sub-sections.

The information that follows extrapolates

3.1.2. The state of vaccine development
This sub-section focuses on describing manufacturer engagement in the project and development
of high-quality FMD vaccines for Eastern Africa.

In Table 8, we outline the stage at which each vaccine manufacturer is currently positioned with
respect to developing a quadrivalent FMD vaccine for Eastern Africa as of March 2021. We constructed
this framework with support from the independent scientific consultant®® we contracted to support
the evaluation. Below the table, we describe the progress of each manufacturer in detail.

Table 8: Quadrivalent vaccine development progress by manufacturer

quadrivale a ge quadrivale afety and 0 AR
o p o oe

All O

* To date, KEVEVAPI has expressed reluctance to participate in the AgResults FMD Project.

Note that the descriptions of vaccine development status in this report are based on data collected
from manufacturers, the Secretariat, the PM, and other relevant stakeholders outlined in Section 2.2.
However, this information may not capture some events that occurred in 20213°, as companies may
have either made progress recently without reporting it to IDinsight and/or the PM may not have
shared certain information from us. For example, a manufacturer may have sent vaccine samples or
antisera to Pirbright for testing but chosen to keep this information private to avoid disclosing
potentially disappointing results.

This version of the report identifies companies who currently sell FMD vaccines in Eastern Africa
and/or have plans to develop FMD vaccines for the region by name. However, the public version of
the report will anonymize all information to avoid breeching confidentiality agreements with
manufacturers.

38 David Paton, former head of the WRLFMD
39 Most of IDinsight’s correspondence with manufacturers for this report occurred in 2020.
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Biopharma (based in Morocco): Sent vaccines to Pirbright Institute for independent
testing

Firm Profile

e Base: Biopharma is a mid-sized animal health company based in Morocco and with sales
concentrated in the Middle East and Northern Africa.

e Portfolio: The company sells livestock vaccines and therapeutics — including vaccines for FMD
— primarily in Morocco but also in several other countries in the Middle East and Northern
Africa. In 2019, Biopharma began selling FMD vaccines in Rwanda.

e FEastern African links: In 2019, Biopharma began exporting a quadrivalent FMD vaccine for
Rwanda, after the country’s government requested a vaccine from the company. In 2021, the
Burundian government also expressed interest in procuring this vaccine. Biopharma sells
other products within Rwanda but has not had sales in other Eastern African countries.

Biopharma is the current “front runner” in developing a high-quality quadrivalent FMD vaccine for
Eastern Africa, based on progress along the vaccine-development chain. The company expressed
active interest in the Challenge since it was launched in February 2020. In late 2020, the company
submitted vaccine antisera to the WRLFMD at the Pirbright Institute for valency testing®. The vaccine
tested well for three of the four required serotypes; it tested poorly for the SAT2 serotype.

Biopharma plans to resubmit sera from the original vaccine for re-testing and a modified version
containing different SAT2 strains. The PM believes that the originally submitted sera may have tested
poorly for SAT2 because of problems with transportation, storage, or the testing procedure, which is
why Biopharma is resubmitting sera from the original vaccine. However, our independent scientific
consultant suggested that the strong performance for the other three serotypes indicates that
transportation or storage issues — which would have affected the vaccine as a whole — were not to
blame®. Given that SAT2 strains are typically challenging to protect against using vaccines, the poor
performance could well be an issue with the vaccine itself. Biopharma’s second round of submissions
should provide further evidence for why the first test failed and indicate whether antisera from the
alternative version of the vaccine performs any differently.

Notably, Biopharma is already selling vaccines with the same strains as the one that it originally
submitted to Pirbright to the Rwandan government*2. These sales began before the launch of the
project in 2019, when the Rwandan government reached out to Biopharma to request a vaccine after
becoming dissatisfied with the vaccines it was previously using from KEVEVAPI. Although Biopharma
was already producing a quadrivalent vaccine prior to the launch of the project, the company had no
immediate plans to sell the vaccine in other East African countries. According to one company
representative, “We had been discussing with Rwanda, but now we are looking at other countries as
well...it is a very good opportunity for us.”

40 This testing was arranged bilaterally between Biopharma and the WRLFMD and was not organized by AgResults.

41 The PM disagrees with this interpretation and maintains that the relatively poor SAT2 results may have been due to a
testing failure. The have advised Pirbright to investigate the testing procedure further in order to identify any such issues.
42|t is unknown whether the antigen levels within the vaccine were modified to meet the AgResults TPP, but we do not have
data indicating any such modification.
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Boehringer Ingelheim Animal Health (based in France): Conducting internal quality
testing of vaccines

Firm Profile

e Base: Boehringer Ingelheim Animal Health (BIAH) is a large multinational pharmaceutical
company based in France.

e Portfolio: Its animal health portfolio includes both vaccines and therapeutics for poultry,
livestock, and pets. BIAH does not currently sell any FMD vaccines in Eastern Africa, but its
vaccines have been used in Europe, the United States, Asia, and elsewhere in Africa.

e Eastern African links: BIAH sells non-FMD veterinary products in Eastern Africa and maintains
full-time staff based in Kenya and a local distribution partner. Additionally, BIAH has a close
historical relationship with the Botswana Vaccine Institute (BVI) and has formed partnerships
in the past with them to develop and sell veterinary vaccines for African markets.

The company has developed one or more vaccine candidates but is still conducting internal tests
before sending samples to the Pirbright Institute for valency testing.*®* To conduct this internal testing,
BIAH is attempting to collect the specific strains of FMD included in an Eastern African reference
antigen panel composed by the World Reference Laboratory for FMD. However, the company has
claimed that even if it cannot obtain the reference strains, it would still plan to formulate one or more
vaccines and submit them to Pirbright for quality testing. They would then finalize the formulation
based on the valency testing results.

The Secretariat and PM are optimistic that BIAH will be able to produce a vaccine that passes the
valency testing, even if they are unable to acquire the reference strains. Since the results of Biopharma
were largely positive and BIAH is understood to have high technical capacity and a large library of FMD
strains, exceeding those of the other companies participating in the project, its chances appear strong.

BIAH has expressed active interest in the AgResults project since it was announced in February 2020
and began R&D for a vaccine meeting the TPP specifications shortly thereafter. BIAH told us that they
have previously explored the idea of producing FMD vaccines for Eastern Africa but only decided to
attempt to produce a vaccine with the launch of the AgResults project. “We have the ability to do
it...technically it is not a problem, but we need to know that there is a market,” a senior scientist at
one firm said. They are especially interested in selling in Kenya, since it is currently the largest market
for FMD vaccines in the region (based on annual purchase volumes); one employee even told IDinsight
that BIAH would not have participated in the project if Kenya were not among the target countries*.

43 This internal testing has taken longer than expected due to delays in Bl acquiring virus strains against which it hopes to
test its vaccine(s). Bl is attempting to collect the virus strains included in Pirbright’s antigen panel to verify whether its vaccine
protects against those strains of the virus. However, the company would like the ensure that by using these strains for vaccine
testing, it would not be required to share profits from the vaccine with the origin country governments due to the Nagoya
Protocol. This technicality has caused delays in obtaining the strains.

44 The company’s interest comes despite their awareness of the barriers to entry into the Kenyan market described in Section
3.3.
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MEVAC (based in Egypt): Sourcing FMD virus strains for inclusion in vaccines

Firm Profile

e Base: MEVAC is a mid-sized animal health company based in Egypt and with sales
concentrated in the Middle East and Africa.

e Portfolio: The company sells vaccines for poultry, ruminants, horses, rabbits, and fish. MEVAC
produces FMD vaccines for the Egyptian market as well as several other Northern African and
Middle Eastern countries.

e Eastern African links: Although MEVAC has not previously sold FMD vaccines in Eastern
Africa, it has sold poultry vaccines in Kenya, Rwanda, Tanzania, and Uganda. The company
also has a local distribution partner based in Kenya.

MEVAC has expressed active interest in the AgResults project since it was announced in February 2020
and began R&D for a vaccine meeting the TPP specifications shortly thereafter. However, MEVAC soon
encountered a major constraint: SAT1 strains of the FMD virus are not present in Egypt, and the
Egyptian government would not allow MEVAC to import SAT1 strains from outside of the country to
avoid the introduction of a new variant of the disease into the country. ™ This barrier stalled vaccine
R&D for several months. The company is also seeking special permission from the Egyptian
government to import live strains for the purposes of vaccine development. In addition, MEVAC told
the PM in early 2021 that they were in communication with the National Vaccine Institute (NVI) of
Ethiopia about an agreement that could provide the Egyptian company access to SAT1 antigens,*
which would allow them to continue developing the vaccine.*®

If MEVAC could not access SAT1 strains or if there were quality issues with the strains or antigens they
receive from NVI or other parties, then they would likely be unable to participate in the project.

MEVAC told us that they have previously explored the idea of producing FMD vaccines for Eastern
Africa, but only decided to attempt to produce a vaccine with the launch of the AgResults project. The
fact that their government’s restrictions on SAT1 imports has not dissuaded them from participating
in the project signals that the company is eager to expand into the region.” _One individual at the
company said, “We know how to sell vaccines in these markets...and they are our neighbors, so we
want to help control this disease as much as we can.”

KEVEVAPI (based in Kenya): Selling quadrivalent vaccines within target countries but
not planning to submit to AgResults

Firm Profile

e Base: KEVEVAPI is a parastatal vaccine manufacturer based in Kenya and with sales
throughout Eastern Africa.

e Portfolio: The company sells vaccines for poultry and ruminants. It is the largest supplier of
FMD vaccines in Eastern Africa, and some of the vaccines that it sells in the region are
quadrivalent.

45 |Dinsight does not currently have details about the nature of this potential arrangement.
46 The PM suggested that MEVAC reach out to NVI about acquiring inactivated SAT1 strains after the Egyptian company
mentioned the import restrictions.
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e Eastern African links: In addition to being based in Kenya, KEVEVAPI has historically sold
products (including its FMD vaccines) to buyers in Burundi, Rwanda, Tanzania, and Uganda.

KEVEVAPI has sold a quadrivalent FMD vaccine that includes A, O, SAT1, and SAT2 strains since before
the launch of the AgResults project. However, the company has indicated reluctance to participating
in the project, making it unlikely that they would be eligible for cost-share supported purchases.
KEVEVAPI has told GALVmed that they do not understand why the project exists, given that they
already produce a quadrivalent vaccine that is available to most countries within the target region.
One official within the Kenyan Directorate of Veterinary Services suggested that any attempt to
produce FMD vaccines for the region should provide direct R&D or manufacturing funding to
KEVEVAPI, given its existing position within the market, instead of agnostically supporting any
manufacturers who can produce a high-quality quadrivalent vaccine.

KEVEVAPI has expressed hesitance to submit its vaccine for testing at Pirbright because, according to
company representatives, participation in the Challenge Project would be inappropriate for a
parastatal company*” and would require approval of several senior government officials, which would
be difficult to obtain. However, industry experts whom we interviewed under terms of confidentiality
hypothesized that KEVEVAPI may be hesitant to participate in the project because it does not want to
expose its product to independent testing, which could return unfavorable results and thus risk
damaging the company’s reputation.*

Public- and private-sector buyers of KEVEVAPI’s FMD vaccines in five out of the six target countries
provided mixed opinions on the products.*® Some stakeholders — e.g., a veterinarian in Uganda and
Kenyan and Tanzanian government officials — said that the vaccine provides reliable protection against
FMD, while others — e.g., Kenyan ranchers and Burundian government officials — said that the vaccine
does not provide reliable protection. The fact that many users report that their cattle still contract
FMD even after being vaccinated suggests that KEVEVAPI’s vaccine is not effective in the field. Lyons
et al. (2015) corroborates this anecdotal evidence, showing that quadrivalent KEVEVAPI vaccines had
limited or no effectiveness in reducing disease transmission during an O serotype outbreak on a
Kenyan dairy farm®® (Lyons N., 2015). Even though many buyers do not trust KEVEVAPI’s vaccines, we
cannot state definitively that their often-low effectiveness is due to the vaccines themselves having
quality issues. Low effectiveness could be partially or fully caused by other issues, such as poor
adherence to cold-chain requirements and vaccination schedules.

Note that IDinsight reached out to KEVEVAPI to schedule an interview but did not hear back from the
company’s representatives, so the information above is based on conversations with other
stakeholders familiar with the company, its products, and its interest in the project.

47 The AgResults project rules do not prevent parastatal entities from participating in the project.

48 The project implementers hope that the entrance of new high-quality FMD vaccines into Eastern African markets could
push KEVEVAPI to invest in improvements to its vaccines — and even participation in the Challenge Project — in the face of
increased competition. However, it is too early to know whether the project will have this effect.

49 KEVEVAPI vaccines are not widely used in Ethiopia.

50 The vaccine was more effective in protecting against a SAT2 outbreak.
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Botswana Vaccine Institute (based in Botswana): Selling trivalent vaccines within
Eastern Africa but has not expressed intention to develop a vaccine for AgResults

Firm Profile

e Base: The Botswana Vaccine Institute (BVI) is a manufacturer based in Botswana, which
produces livestock vaccines primarily for the Botswanan market but also exports to other
African countries.

e Portfolio: Based on the company’s websites, it exclusively sells vaccines for bovine diseases.
This focus on cattle makes sense given the company’s mission, which is to ensure the
continuance of Botswana’s international beef trade.

e  Eastern African links: The company sells or has sold FMD vaccines in Rwanda, Tanzania, and
Uganda.*! It has supplied a quadrivalent vaccine to Uganda.

BVI has sold trivalent and quadrivalent vaccines in Eastern Africa since before the launch of the project.
A quadrivalent vaccine produced by the company — containing A, O, SAT1, and SAT2 serotypes — has
been used at least in Uganda and potentially other markets as well. Although we were unable to
confirm whether the BVI vaccines currently sold in Eastern Africa are purified, BVI advertises purified
versions of its FMD vaccines on its website, indicating that the company can meet that technical
requirement. = However, it is unclear whether BVI’s vaccines contain the specific topotypes of FMD
that match well to the strains of the virus circulating within Eastern Africa.

Public- and private-sector interviewees who had purchased or used BVI's vaccines generally agreed
that the products were well-made. However, some users expressed doubts that the vaccines were
well-tailored to the variants of FMD circulating within the region®2. Most buyers also highlighted that
BVI’s vaccines were more expensive than KEVEVAPI’s and other available options.

Although the Secretariat and PM initially expected BVI to compete actively in the project, the company
has not yet committed to doing so. This may be partially because BVI underwent an unexpected
leadership transition during the first year of the project, thereby limiting its ability to commit to a new
venture. Itis possible that the company will become an active competitor after this transitional period.

Note that IDinsight reached out to BVI to schedule an interview but did not hear back from the
company’s representatives, so the information above is based on conversations with other
stakeholders familiar with the company, its products, and its interest in the project.

National Veterinary Institute (based in Ethiopia): Selling trivalent vaccines within
Ethiopia but not planning to develop a vaccine for AgResults

Firm Profile

e Base: The National Veterinary Institute (NVI) is a parastatal vaccine manufacturer based in
Ethiopia, which produces animal vaccines for the Ethiopian market.

e Portfolio: The company sells vaccines for ruminants, poultry, horses, camels, and pets. Its FMD
vaccine is used exclusively in Ethiopia, as far as we know.

511t may have also sold FMD vaccines in other Eastern Africa countries, but IDinsight did not has not heard of such sales from
our data collection efforts to date.

52 Rigorous testing for antigenic relevance — such as the valency testing being conducted at Pirbright — would be required to
confirm these doubts.

FMD Vaccine Evaluation Report, March 2021



I D | | t -
DATA. DECISIONS. DEVELOPMENT.

e Eastern African links: The company is based in and has sales in Ethiopia.

NVI has produced and sold a trivalent FMD vaccine covering A, O, and SAT2 strains of FMD since before
the launch of the project. However, the company admits to not having the technical capacity to
produce a purified FMD vaccine®?, which is one of the requirements outlined in the AgResults TPP.
Therefore, although the company expressed an interest in taking part in the project, they do not
currently plan to do so. “It is a very interesting initiative,” an executive at the company said, “but we
probably will need some support.”

Private-sector purchasers on NVI’s vaccines expressed concerns about the vaccines’ quality, saying
that vaccinated cattle often still contract FMD. Government officials were less critical but still
acknowledged that the company would likely be able to produce better vaccines if it had more
financial and technical resources.

NVI could become an active competitor in the future if their technical capacity increases or if they
enter into a joint venture with another company that has the know-how and technology to produce a
vaccine meeting AgResults’ criteria (e.g., MEVAC).

All other manufacturers (12 total): Not planning to produce an FMD vaccine for Eastern
Africa

Most vaccine manufacturers (15> of 18) whom the PM approached to solicit interest in participating
in the project have thus far not attempted to develop an FMD vaccine for Eastern Africa that meet the
TPP criteria. Here we summarize the reasons that 12 of these companies are not actively participating
in the project; the other three — KEVEVAPI, NVI, and BVI — are discussed in detail above.

Some of their reasons for not participating were due to constraints that the AgResults pay-for-results
incentive could have theoretically alleviated:

o Three companies felt the Eastern African market for FMD vaccines is too small and volatile
to warrant investment in vaccine production, especially when compared to larger potential
markets in Asia, the Middle East, and Latin America. Three large manufacturers based in
Europe and North America with whom we spoke mentioned that the AgResults cost-share
fund was too small to meaningfully grow the size of the market from the perspective of a large
multinational.>®> An employee of one U.S.-based supplier suggested the cost-share funds
available in any given year would need to exceed $10 million dollars to “move the needle.” A
European company executive said, “it definitely sounds interesting, but [Eastern] Africa just is
not a market that [we are ready to enter] right now.”

e Several AgResults target countries were viewed as having unfavorable policy environments.
Four of the five companies with previous experience doing business in Eastern Africa with
which we spoke mentioned that government restrictions on private sector purchases (e.g., in
Rwanda and Uganda) and hesitance to use foreign vaccines that would threaten the market

53 Free of non-structural proteins

54 We have spoken with representatives of 12 of these 15 companies directly and have received second-hand data from the
PM on the other three.

55 |t is possible that manufacturers stated reasons for not participating are different from their actual reasons. For example,
one manufacturer that expressed concerns about market size also mentioned problems with one of its vaccine production
facilities that could in theory have also dissuaded the company from participation.
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share of local producers (e.g., in Kenya) make the AgResults project less enticing. That being
said, at least two manufacturers (BIAH and MEVAC) noted these barriers during our interviews
and still decided to participate in the project.

However, most barriers to manufacturer participation were outside of AgResults’ control:

China- and India-based companies (seven total) cannot legally import exotic FMD strains —
including those from Eastern Africa — into their countries of operation, since doing so could
expose the native livestock population to a new strain of the virus®®. These restrictions make
developing an FMD vaccine that includes those strains impossible in their home countries. At
least three Asia-based manufacturers expressed interest in forming joint ventures with
Africa-based companies to develop vaccines within labs in regions where the serotypes of
FMD to be included in the vaccine were already present. The PM did not introduce specific
manufacturers to each other for this purpose in order to avoid unfairly advantaging certain
competitors.

e Qur independent consultant believes that finding an Africa-based joint venture
partner would take time and require a medium- to long-term commitment. Most
vaccine manufacturers on the continent are either a) well-established and thus have
little to gain from such an arrangement in the form of knowledge and technology
transfer or b) nowhere near well-resourced enough to produce vaccines meeting the
AgResults TPP at scale, even as part of a JV. In any event, no such partnerships have
formed, to our knowledge.

One company (in addition to NVI) admitted to lacking the technical ability to produce a
vaccine meeting the AgResults TPP. The Europe-based manufacturer was still developing its
vaccine production platform and thus would not be able to produce vaccines at scale for
multiple years.

One company (in addition to BVI) is not actively participating in the project but did not
provide clear explanations for why they were not doing so. The manufacturer has signaled
some interest in the project (e.g., by attending a manufacturer workshop held by the PM in
December 2020) but has not told either IDinsight or the PM that they plan to participate.

Figure 2 provides an overview of manufacturer participation in the project as described above.*’

56 ].e., if an animal exposed to a non-native strain escaped a laboratory facility.
57 Note that although KEVEVAPI produces a quadrivalent vaccine for Eastern Africa, it does not plan to participate in the
project and is categorized accordingly within Figure 3.
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Figure 2: Manufacturer participation
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The current level of participation in the project seems to be in line with the Secretariat’s, PM’s, and
Steering Committee members’ expectations. Most were hoping that participation would be higher
among large multinational manufacturers, as their larger balance sheets would allow them to invest
in new vaccine technologies and potentially produce larger volumes of vaccines than smaller
companies. However, the engagement of mid-size companies (e.g., Biopharma and MEVAC), which SC
members say are more likely to be invested in the Eastern African market in the long-term given their
relatively narrow geographic focus and more modest size, has come as a pleasant surprise.

Figure 3 depicts activities conducted by each of the three manufacturers currently participating in the
project (Biopharma, BIAH, and MEVAC) related to development of high-quality FMD vaccines for
Eastern Africa since 2019, along with project implementation activities during the same period.
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Figure 3: Implementation and manufacturer timelines
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3.1.3. AgResults’ contribution to new vaccine development
This sub-section focuses on attribution of vaccine development to AgResults and other causal
factors.

Table 9 depicts the necessary conditions for attributing development of new vaccines to the project
for each manufacturer currently producing or aiming to develop a quadrivalent FMD vaccine for
Eastern Africa. We omit NVI from this table because the company only sells trivalent vaccines — which
are ineligible for the cost-share — in Eastern Africa and do not currently have plans to develop
guadrivalent vaccines for the region as far as we know.

To what extent did AgResults contribute?

Table 9: Necessary conditions for attributing new vaccine development to AgResults

B Likely to be met M Too earlytotell B Unlikely to be met
Will sell Vaccine will be Did not planto | Cited factors affected
quadrivalent vaccine approved by produce vaccine by project as
during lifetime of AgResults judging  prior to project influencing decision
project panel launch to produce

Biopharma

BIAH

Based on Table 9, it appears likely that we will be able to attribute the development of at least one
new high-quality quadrivalent FMD vaccine to the AgResults project. Note that the fulfillment of
these criteria would not necessarily imply that AgResults was the only factor that caused the
development of the vaccine. To confidently claim that AgResults was the sole driver of new vaccine
development, we would need to have evidence that no other forces stimulated the manufacturer to
create a vaccine.

Biopharma: Vaccine development may be partially attributable to AgResults. Biopharma began
selling a quadrivalent vaccine to the Rwandan government in 2019, before the launch of the project.
If this vaccine ultimately receives approval from the AgResults judging panel and becomes eligible for
cost-share funding, then Biopharma’s development of vaccines for Eastern Africa could not be
attributable to AgResults. On the other hand, if Biopharma creates a modified version of the vaccine
to perform better on Pirbright’s valency tests, partial attribution to AgResults would be possible®®,
However, a skeptic of the project could still argue that Biopharma produced a similar — albeit
somewhat less efficacious — vaccine in the absence of the project.

Biopharma staff claimed that the AgResults project made the Eastern African market more attractive
and that the initiative has encouraged them to explore entering countries besides Rwanda, suggesting

58 Since AgResults does not have direct access to the quadrivalent vaccines that Biopharma originally began selling in Rwanda,
we may never know whether the vaccine(s) they submit as part of the project is different from the one that they were
previously. Ultimately, Biopharma may choose not to reveal this information.
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that even if the project has minimum impact on its vaccine development plans, it might expand the
number of countries to which it brings its product.

Boehringer Ingelheim: Vaccine development would likely be attributable to AgResults. BIAH did not
have immediate plans to produce a quadrivalent vaccine for the region before the launch of the
project. Company representatives told us that AgResults directly influenced their decision to develop
a vaccine (reasons described below). It is still too early to know whether BIAH will be able to produce
a final vaccine product that meets AgResults’ quality thresholds, but both company representatives
and the PM seem optimistic that they will be able to do so, especially if they are able to acquire the
Eastern African reference strains that they are hoping to use for internal vaccine quality testing.

MEVAC: If MEVAC can produce a vaccine, its development would likely be attributable to AgResults.
The company did not have plans to develop such a vaccine prior to the project’s launch. Multiple
company employees told us that their decision to invest in R&D was directly motivated by AgResults.
We still do not know whether MEVAC will be able to formulate a vaccine that meets the AgResults
TPP.

KEVEVAPI: Vaccine development cannot be attributed to AgResults. Although KEVEVAPI already sells
a quadrivalent FMD vaccine in multiple Eastern Africa countries, the vaccine was in production prior
to the launch of the project. Additionally, KEVEVAPI representatives have consistently expressed
doubts about the initiative and a reluctance to participate.

Itis possible that in the medium- or long-term, the entrance of high-quality vaccines into Eastern Africa
as a result of the Challenge Project would push KEVEVAPI to invest in higher-quality vaccines in order
to protect its market position in the region. However, it is too early to predict whether the project will
stimulate such competition.

BVI: Vaccine development may be partially attributable to AgResults if BVI enters the project.
Although BVI has sold quadrivalent FMD vaccines in Eastern Africa, the company has not notified
either IDinsight or the PM that it plans to participate in the project. If the company decides to submit
a vaccine that it sold in the region prior to the project’s launch, then development of that vaccine
would not be attributable to AgResults. However, if the company creates a new version in order to
fulfill AgResults’ TPP, then AgResults could likely claim responsibility for that vaccine.

In what ways did AgResults contribute?

Manufacturers described to us several ways in which the AgResults project is stimulating development
of new vaccines. The “results-based” cost-share mechanism is only one of these factors.

o The existence of the project signals that a potential market exists in the region. Both
manufacturers participating in the Challenge and several which are not (e.g., companies in
India and China) told IDinsight that the project indicated that there was latent demand for
high-quality FMD vaccines in Eastern Africa. Multiple manufacturers claimed that they had
considered moving into the region in the past but were unsure whether potential buyers in
the region would be interested in their products. AgResults stimulated interested in the region
and propelled at least two manufacturers (BIAH and MEVAC) to invest in R&D for new vaccines
partially because AgResults identified and publicized an unmet market need. One company
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spokesperson said, “we could have sold vaccines in [Eastern] Africa years ago, but we didn’t
know about the demand.” That being said, this signal was not strong enough to entice all
manufacturers. As mentioned earlier, several companies — especially large multinational
organizations — remained skeptical that the market was large and stable enough to justify
investment.

e The cost-share mechanism increased the expected market size, especially for cash-strapped
government buyers. Nearly every manufacturer we interviewed believed that the existence
of the cost-share would increase purchasing power for new high-quality FMD vaccines tailored
to Eastern Africa and therefore increased expected profit from investment in development of
a new vaccine. Of note, one large North American company claimed that the cost-share would
actually reduce the long-term profitability of the market by acclimating buyers to paying low
prices that would be untenable without a subsidy.

e Some manufacturers believed that AgResults will be able to create more favorable market
conditions in the region, through mechanisms such as fair registration and government
tender processes as well as increased opportunities for private-sector vaccine purchases,
especially through direct government lobbying. In fact, the three manufacturers that said this
was a significant appeal of project are the same three actively participating in the project
currently. This finding indicates that a belief that the Challenge can change the underlying
market structure (as opposed to just growing its size) may be a significant factor in
determining which manufacturers participate in the Challenge. “We are happy that this
competition will help make sure the best vaccines are selected by governments, because
sometimes the tender processes are not done in [a] fair way,” one company representative
told us.

e The PM has not conducted direct government lobbying and has maintained that such
activities are outside the scope of the project, despite some manufacturers’ hopes to
the contrary.™ The project is primarily designed to influence such policy changes
through indirect incentives, such as reserving a portion of cost-share funds for private
sector buyers and bringing high-quality vaccines to market that are difficult for
protectionist governments in the region to reject. The PM has adopted some “push”
strategies to advance policy and regulatory change,® but it is too early to determine
whether these will lead to the enabling environment changes for which participating
manufacturers are hoping.

e Several manufacturers mentioned that the AgResults project was attractive because it
would allow them to advance their social missions as part of a well-publicized initiative. That
being said, all of the manufacturers we interviewed maintained that any effort toward new
vaccine development would need to generate profit to warrant investment. Therefore, the
social-impact and public-relations opportunities were part of what made the AgResults
project attractive to manufacturers, but these factors alone would not have caused vaccine
development. “We care about profit, but it is also our role to help counteract the spread of
these costly diseases, so of course the social side of it is important as well,” one company
executive told us.

59 E.g., conducting capacity building workshops with target-country regulators and advocating for the value of public-private
partnerships in the FMD vaccine value chain within the region.
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What other factors contributed?

AgResults is not the only factor causing manufacturers to develop FMD vaccines for Eastern Africa.
Even in the absence of the project, our data suggests that a manufacturer is likely to invest in the
development of new vaccines if it has a direct request or partnership with a national government.
These relationships assure manufacturers that there will be a market for their products, thus making
it easier to justify up-front investments in R&D. An inquiry from the Rwandan government to
Biopharma and KEVEVAPI’s relationship with the Kenyan government propelled each company to
develop a quadrivalent FMD vaccine independent of the Challenge Project. The parastatal National
Veterinary Institute provides non-quadrivalent FMD vaccines to private and public buyers in Ethiopia
and is actively seeking to build its technical capacity to produce higher-quality products. Insofar as
manufacturers have developed FMD vaccines tailored for Eastern Africa, they have done so because
of direct relationships with national governments within the region.®®

The one contrary example is BVI, which originally developed FMD vaccines to satisfy demand within
its home country but then found a market for these products within Eastern Africa. However, BVI’s
vaccines were not tailor-made for Eastern African markets as far as we know.

Moving forward, the OIE’s Twinning Project between Pirbright and AU-PANVAC could also
contribute to the development of new FMD vaccines for the region. The project aims to improve the
quality of vaccines within Africa by establishing procedures for external quality control — primarily
independent valency testing of the kind required by the Challenge Project. These mechanisms could
encourage manufacturers to develop high-quality vaccines, as it will allow them to demonstrate the
quality of their products and market them to potential buyers. IDinsight will continue to monitor the
extent to which the Twinning Project — either as a complement to or instead of the Challenge Project
— stimulates the creation of new FMD vaccines for Eastern Africa.

Which manufacturers are most likely to participate in the project?

In addition to causal factors stimulating development of new vaccines, we have also identified
characteristics that are positively associated with manufacturer interest in the project. These are
intrinsic factors that are stable over time and which are not alone sufficient to cause investment, but
which make manufacturers more likely to be swayed by exogenous forces such as AgResults.

Companies with prior exposure to and/or interest in African markets are more likely to invest in
developing a new vaccine.®! All three manufacturers participating in the project had sold vaccine or
therapeutics in Eastern Africa prior to the launch of the AgResults project, and all three also said they
had previously explored the possibility of expanding their FMD vaccine business into Eastern Africa.
Two of the companies have headquarters on the African continent (Biopharma and MEVAC), one has
a long-standing relationship with an Africa-based producer (BIAH), and two have staff or distribution
partners based in Eastern Africa (BIAH and MEVAC). During our interviews, companies with prior

0 |In our next round of data collection, we hope to learn more about manufacturers’ communications, relationship-building,
and lobbying efforts with target country governments.

61 All national and subnational markets within the African continent are unique, and therefore experience in one context
does not guarantee success in another. However, our interviews suggest that the overlap in market conditions between two
African countries (or especially two Eastern African countries) is likely to be greater than the overlap between an Eastern
African country and a non-African one.
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exposure to the region were more likely to articulate strategies for addressing challenging market
conditions that other manufacturers described as barriers to entry, such as:

e Marketing FMD vaccines to farmers with existing ties to the company’s local distributor in
order to expand the potential size of the market
e Conducting in-person trainings with farmers to combat suspicion about FMD vaccines

A representative from one of the participating companies told us, “We know it is not easy to get to
the customer in [Eastern] African markets...but we know how to do it. We are familiar with these
places and we are confident in our strategies.”

Given some companies with deep exposure to and interest in the region (including ones based in
Eastern Africa) are not participating in the project, this characteristic can be considered necessary but
not sufficient for investing in vaccine development.

The two companies based in Eastern Africa sell FMD vaccines in one or more target countries. Even
though they are not participating in the project — either because of an inability or lack of interest in
producing a vaccine meeting the AgResults TPP — these companies still demonstrate that exposure to
the region is correlated with a company’s ability to and interest in supplying FMD vaccines to Eastern
Africa.

Mid-sized regional companies are more likely to participate in the market than large, multinational
manufacturers or small local producers. Two out of three manufacturers participating in the
Challenge have mid-sized regional portfolios that span multiple countries within a single geographic
region (Biopharma and MEVAC). Both manufacturers that have historically sold FMD vaccines in
Eastern Africa have also fit this profile (KEVEVAPI and BVI).

Mid-sized companies seem to have the technical capacity and budgets to invest in developing new
FMD vaccines, while still being enticed by the relatively small size of the expected market for FMD
vaccines in Eastern Africa compared to, e.g., Eastern Asia. Although one of the manufacturers
participating in the project is a large company with business on several continents, it is still smaller
than the other multinationals that the PM engaged as part of its manufacturer outreach.

Figure 4 categorizes manufacturers by interest in the project and organizes them by their exposure to
Eastern Africa and company scale.
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Figure 4: Manufacturer participation by company scale and Eastern African exposure
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It is important to note that AgResults has not had any discernible negative impact on the
development of new vaccines. In other words, none of our data suggest that a vaccine manufacturer

that would have developed or was considering developing a high-quality quadrivalent vaccine for
Eastern Africa decided to suspend these plans because of the existence of the project.
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3.2. What was the state of FMD vaccination policy and regulation prior to
AgResults’ influence?

In this section, we describe the baseline policy and regulatory environments surrounding FMD
vaccine purchases and vaccination in each target country prior to any influence by the AgResults
project. We assume that the project has not affected vaccine policy or regulation as of February 2021,
when this data collection period ended. This assumption is reinforced by the fact that no respondents
from whom we collected data indicated concrete changes resulting from the project.

We then discuss the degree to which the status quo is aligned with the policy and regulatory conditions
that are optimal for FMD vaccination, based on the project’s TOC.®? We further explore the
conduciveness of conditions in each country to policy and regulatory change. This understanding of
the baseline context will help us track policy and regulatory changes that the project may cause over
time. It is also essential context for our understanding regarding public- and private-sector vaccine
purchases.

We understand that vaccination policy can change rapidly because of changing political leadership,
increased pressure from lobbying groups, or other factors. It also is possible that new technology —
e.g., high-quality FMD vaccines — could affect policy. Therefore, countries that appear unlikely to
change their regulatory and policy environments at the time of writing this report may undergo rapid
shifts that were not foreshadowed in the data used to generate these findings.

In Table 10, we provide a high-level summary of the policy and regulatory environments in each target
country as of March 2021. The characteristics highlighted in the table are among policy and regulatory
factors most relevant to increasing uptake of high-quality FMD vaccines within the region. However,
they are not the only relevant factors, and Sections 3.2.1-3.2.6 provide further information and
nuance.

Table 10: Summary of regulatory and policy environments in target countries

Burundi‘Ethiopia Kenya Rwanda Tanzania* Uganda

Has national regulatory authority v v v v v
Signatory to EAC MRP®3 v v v v v
Allows purchase of foreign FMD

s P & v v v v
vaccines
Allows private-sector purchases v v v v v
Alignment with optimal conditions Medium Low Low Medium Low High
Conduciveness to change in . . . .

K X Medium Medium Low Low Medium High

regulatory and policy environments

* Although Tanzania possesses all the relevant characteristics identified in the table, there are several nuances in the
country’s policy and regulatory landscape that make it unfavorable for increased uptake of high-quality FMD vaccines. We
explore these nuances in Section 3.2.4.

62 We discuss the enabling environment constraints that the project identifies in the Evaluation Design Document.
63 The East African Community’s Mutual Recognition Procedure for veterinary products.

FMD Vaccine Challenge Evaluation Design


https://agresults.org/learning/63-evaluation-design-fmd-vaccine-challenge-project/file

( I D . . | lt
DATA. DECISIONS. DEVELOPMENT.

Given the subjective nature of assessing the conduciveness of conditions in each country towards
regulatory and policy change, we adopted a systematic approach towards categorizing countries. We
generally follow these definitions:

e High: There are no substantial barriers to the regulatory and policy change in the country
changing to become more aligned with AgResults’ vision.

e Medium: There are substantial barriers preventing certain policy and regulatory changes, but
the government seems open to pursuing other changes.

e Low: IDinsight has not seen evidence suggesting government openness to or interest in
changing any aspect of the baseline policy or regulatory environments.

In the sub-sections that follow, we describe each country in more detail. These descriptions draw on
data from interviews with government, private-sector, non-profit, and academic stakeholders within
target countries, as well as policy and strategy documents.

3.2.1. Burundi

Baseline situation

Registration of FMD vaccines: Burundi does not currently have an established registration authority
to evaluate animal vaccine dossiers, although the country is in the process of forming one.™ Both the
government and private-buyers have purchased vaccines from KEVEVAPI without formal product
registration. Burundi is a signatory to the East African Community (EAC) Mutual Recognition Procedure
(MRP), by which a vaccine registered in another signatory country (e.g., Uganda) can then be
rubber-stamped for registration by the Burundian government, even if it does not have its own
registration authority. Although no products have been registered in Burundi to date as a part of this
process, government officials indicate a willingness to register veterinary products using the MRP.

Public-sector approach to vaccination: Although the government has historically purchased FMD
vaccines in bulk and organized mass distributions, the volume of purchases has declined substantially
in recent years. According to one government official, there have been no FMD vaccination campaigns
since 2019 due to the COVID-19 pandemic; another official said that the last campaign was in 2015.
™ The decline in government purchases seems to be at least partially motivated by officials’
dissatisfaction with the quality of KEVEVAPI’s vaccines — which the government typically procured for
its campaigns — but one representative indicated that it was also due to a lack of public funds.

We have heard second-hand that the Burundian government has reached out to Biopharma and at
least two other vaccine manufacturers to express interest in purchasing bulk gquantities of
quadrivalent vaccines®, which the International Fund for Agricultural Development (IFAD) would
potentially fund.” According to government officials, a recent outbreak of FMD in the country
triggered this interest in procuring the vaccines. However, FMD outbreaks occur in Burundi each year
and typically do not result in such inquiries, so it is possible that the Challenge Project also alerted the
government to the possibility that high-quality vaccines had recently or would soon become available.

64 The government requested these vaccine manufacturers’ contact information from the PM, and the PM provided this
information.
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Nevertheless, it is still uncertain whether the public sector’s stated interest in buying vaccines will
translate into actual purchases.

The government does not require farmers to vaccinate their cattle for FMD, but they can choose to
procure vaccines on the private market if they wish to do so.

Restrictions on private-sector purchases: Private-sector actors can freely buy and sell FMD vaccines,
as long as they have received import authorization from the government, which appears easy to do.
Often, private agro-dealers will send employees to Kenya or Botswana to purchase vaccines from
KEVEVAPI or BVI, which are then flown or driven back to Burundi. One government official told us that
maintaining cold chain during this transportation process is difficult.

“We have a good relationship with the private sector,” a government spokesperson said. “They are
our partners, so we work together.”®

Alignment with optimal conditions: Medium

It is encouraging that the private sector can participate freely in the purchase and distribution of FMD
vaccines, as is the fact that the government seems open to using new vaccines, based on its recent
outreach to manufacturers.

However, the government does not have an established registration authority, which could prevent
buyers from purchasing high-quality vaccines using the AgResults cost-share mechanism if products
cannot be registered using the MRP. In addition, the current absence of government purchases means
that the size of the market is limited only to the private sector.

Conduciveness to regulatory and policy change: Medium

Burundi’s lack of both a regulatory agency capable of assessing FMD vaccines and experience
registering products using the EAC MRP suggests that it would require more time and resources for
the government to officially register an FMD vaccine than in any of the other target countries. On the
other hand, government officials highlighted that building regulatory capacity has been a priority since
before the launch of the AgResults project, and the PM’s ongoing support to regulators in target
countries may allow officials in Burundi to assess FMD vaccine dossiers sooner than they otherwise
would be able to.

The government’s recent outreach to vaccine manufacturers is a positive sign that the public sector
may restart bulk vaccine purchases and distribution, especially if it has confidence about the quality
of the products.

3.2.2. Ethiopia

Baseline situation

Registration of FMD vaccines: The country has its own registration authority, the Veterinary Drug and
Feed Administration and Control Authority, but it has only approved FMD vaccines produced by the
parastatal National Veterinary Institute. Ethiopia is not a signatory to the EAC’s MRP.

65 This quotation is translated from French.
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NVI has limited production capacity (500,000 doses/year, according to one government official), so
the company sometimes imports batches of vaccines from KEVEVAPI or BVI to satisfy customer
demand. However, these products are not formally registered, since NVI is permitted to circumvent
normal import permit requirements.

Public-sector approach to vaccination: The federal Ministry of Agriculture recommends that farmers
vaccinate their cattle for FMD each year, but farmers are generally expected to bear the cost of
vaccination themselves. District-level agriculture offices purchase FMD vaccines from the parastatal
National Veterinary Institute based on requests issued by farmers in their districts, but these
purchases are not centrally coordinated and are often constrained by small district budgets and
conflicting local political priorities.™ However, farmers must pay out-of-pocket for these
government-purchased vaccines. Farmers who prefer government vaccinators to travel to their farms
instead of bringing their cattle to a veterinary office incur an additional transportation fee.

As recently as 2017, the national government was planning to procure vaccines in bulk at the national
level and vaccinate several million cattle each year. The goal was to create FMD-free areas from which
cattle could be exported, e.g., to the Middle East. The country has not been able to secure the
necessary funds to execute those plans, but government officials still claim to be keen on bringing the
plan to fruition should resources become available.

Restrictions on private-sector purchases: Private farmers can freely buy and sell FMD vaccines.
However, the only registered provider of vaccines in the country is the parastatal National Veterinary
Institute. A representative from a large livestock farm in Ethiopia told us that these vaccines do not
offer reliable protection against FMD. Since the company’s only distribution center is in Debre Zeit,
private farmers or government officials typically must transport the vaccines over large distances
before using them, further compromising their effectiveness because of difficulty maintaining cold
chain conditions. Private distributors do not participate in the value chain.

Alignment with optimal conditions: Low

Private farms being able to independently purchase FMD vaccines without going through government
channels is a positive, since it means that there is an independently functioning private market for
FMD vaccines.

On the other hand, the lack of private distributors and the fact that the country has only approved use
of FMD vaccines produced by NVI and that it is not a member of the EAC’s MRP are red flags, since
AgResults’ project rules stipulate that a vaccine is only eligible for cost-share funding once the product
is officially registered in a given country. Additionally, since public-sector entities do not seem to
purchase vaccines in a coordinated and prophylactic manner, the overall volume of public-sector
purchases has been unstable over time and vary based on district government’s political priorities or
budgets.

Conduciveness to regulatory and policy change: Medium

The government seems open to allowing foreign vaccines into the country. The Ministry of Agriculture
is clearly eager to increase NVI’s production and technical capacity, but also admitted that the
parastatal producer is unable to satisfy the country’s vaccine needs on its own. One official suggested
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that a high-quality and affordable®® vaccine would be welcomed into Ethiopia, and another mentioned
that the Ministry is interested in making markets for veterinary vaccines more competitive. “We know
that there can be improvement on the current options,” one official said of the vaccines available in
Ethiopia. However, since the Veterinary Drug and Feed Administration and Control Authority has
never assessed a foreign FMD vaccine,® it is unclear how long approval of new vaccines would take.

The government appears confident in its district-level purchase system and does not intend to
centralize vaccine purchases or conduct mass vaccination campaigns, likely constraining the size and
stability of the public-sector market.

The federal Ministry of Agriculture’s national control strategy for FMD includes plans to allow private
distributors to import and sell FMD vaccines. The government is also in the process of conducting a
wide-ranging reform of its agricultural policies, which at least some officials hope will include
directives to encourage increased private participation in FMD vaccine purchase and distribution.
Although officials were unable to provide us with concrete plans or timelines for achieving this
objective, there seems to at least be political will to do so.

3.2.3. Kenya

Baseline situation

Registration of FMD vaccines: Kenya’s Veterinary Medicines Directorate is charged with evaluating
and registering FMD vaccines. That said, to date Kenya has only approved vaccines produced by
KEVEVAPI, partially because KEVEVAPI is fully owned by the Kenyan government.™ Kenya is a
signatory to the EAC’s MRP and has served as the reference country (i.e., the country of original
product registration) for four of the five products registered using the procedure to date.

Public-sector approach to vaccination: The role of purchasing and distributing vaccines is
decentralized with authority resting at the county level. Although the national government advises
counties to purchase vaccines in proportion to their respective livestock populations, county
governments have the autonomy to decide how many vaccines to purchase each year and are not
compelled to follow national guidance. Because of this system, public-sector purchases are not
coordinated at the national level and can vary substantially by year and by county based on political

priorities and budgetary needs. ™ Furthermore, county-level agricultural ministries, who receive their
budgets from the national government, are often tight on cash and therefore unable to purchase
enough vaccines to meet local needs.

Although government officials have told us that county governments purchase vaccines
prophylactically, private sector veterinarians and animal health experts suggested that government
vaccination campaigns typically only occur after an outbreak is identified. One farmer claimed that
there had not been a public vaccination campaign in his county for multiple years.

Restrictions on private-sector purchases: Private farmers are allowed to freely purchase vaccines
from KEVEVAPI, which is the only company whose vaccines are authorized within the country. Large

% The current price of NVI’s trivalent vaccine is approximately 0.30 USD per dose. Government officials told us that this price
was too high for many farmers, but a farmer countered that this price is only too high given NVI vaccines’ poor quality. If the
vaccines were more effective, he said, farmers would be willing to pay even higher prices.

57 It has, however, assessed vaccines for other livestock and poultry diseases.
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commercial farms can purchase the vaccine directly from the company at full price, but smaller-scale
farmers who are less willing to pay full price or cannot afford to buy doses in bulk must wait to receive
vaccines for free or at a subsidized price as part of government campaign. Private vaccine distributors
do not participate extensively in the value chain, since KEVEVAPI typically either directly distributes to
farmers or relies on government distribution chains. ®

Alignment with optimal conditions: Low

Private farms’ ability to independently purchase FMD vaccines without going through government
channels is aligned with AgResults’ vision.

Even so, the governments’ allegiance to KEVEVAPI is a red flag, since AgResults’ project rules stipulate
that a vaccine is only eligible for cost-share funding once the product is officially registered in a given
country. Additionally, county governments’ de facto uncoordinated and reactive approach to
vaccination means that the overall volume of public-sector purchases may be unstable over time and
vary based on each county government’s political priorities or budgets.

Furthermore, private distributors’ lack of a role in the FMD vaccine value chain limits the potential
market to cash-strapped government buyers and those private farms that can purchase vaccines
directly from the manufacturer. Smaller-scale and geographically remote farmers are less likely to be
able to access vaccines.

Conduciveness to regulatory and policy change: Low

Our interviews with officials in Kenya suggest that the government is unlikely to adjust its policies
without substantial pressure from the livestock sector or from external bilateral and multilateral
organizations.

Officials working on livestock policy within the Kenyan government maintained that KEVEVAPI’s
vaccines protect cattle effectively against FMD in Kenya and that there is no need for foreign-produced
vaccines. They suggested that multilateral funders like AgResults should invest directly in increasing
KEVEVAPI’s production capacity as opposed to encouraging the growth of potential competitors. “The
vaccine quality is OK,” one official told us. “We should be thinking about [helping KEVEVAPI] produce
more vaccines.” Only one mid-level official signaled that the country might benefit from foreign
vaccine options, but he also admitted that most of his colleagues would be unlikely to support the
entrance of other products.

Government officials acknowledged that assigning the responsibility of purchasing vaccines to county
governments may lead to insufficient and unstable public-sector vaccine purchases. However, they
suggested the optimal solution to this problem would be to lower KEVEVAPI’s input costs (e.g., by
funding their input purchases) to make vaccines more affordable for county governments, as opposed
to systematically changing how the public-sector purchases vaccines.

Private-sector and NGO actors in Kenya agreed that the government would only be likely to change its
policies (e.g., allowing foreign-produced vaccines to compete with KEVEVAPI) if it came under
substantial pressure from the domestic livestock industry or external funders. We have heard from
private companies that persistent complaints about KEVEVAPI’s vaccines have caused the Ministry of
Agriculture to consider granting one-off import permits for foreign vaccines to some large-scale cattle
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ranchers, but we have not been able to confirm that any such permits have been awarded to date.
Additionally, the Ministry has apparently become more active about soliciting farmer input regarding
the country’s approach to FMD vaccination in the last year. However, these developments amount to
little more than token changes, and it is unclear at this point whether these changes indicate an
openness to more substantial policy change on the part of the government.

The AgResults project may facilitate private-sector lobbying efforts by stimulating the development of
proven, high-quality vaccines that are difficult for the government to turn down. However, the PM
and Secretariat do not plan to directly lobby the government themselves.

3.2.4. Rwanda

Baseline situation

Registration of FMD vaccines: The Rwanda Food and Drug Authority is responsible for assessing and
registering FMD vaccines. The government has historically used vaccines from multiple manufacturers
and has not favored any particular vaccine for political reasons. The country has authorized and used
vaccines from KEVEVAPI and BVI and is in the process of registering a vaccine from Biopharma, which
the government is already using.” The country is also a signatory to the EAC MRP and has been a
concerned country (i.e., a country that has registered a product based on an assessment conducted in
another signatory country) for two products.

Public-sector approach to vaccination: The national government is the sole authorized purchaser of
FMD vaccines in Rwanda. Officials in charge of executing the country’s FMD control strategy told us
that they exclusively purchase Biopharma’s quadrivalent FMD vaccine as part of the arrangement
described in Section 3.2. The government switched to this vaccine because they were unsatisfied with
the quality of KEVEVAPI’s vaccines.

According to these officials, the government vaccinates the vast majority of cattle in three districts of
the country near the Tanzanian border, since those are the only areas in which FMD outbreaks occur.
However, some farmers who live far from vaccination centers opt not to vaccinate their cattle,
meaning that there are still unprotected cattle in FMD-endemic areas. Vaccine campaigns are
conducted biannually regardless of whether an outbreak is reported - this prophylactic approach
distinguishes the Rwandan government’s vaccination campaigns from the post-outbreak campaigns
on which many governments in Eastern Africa rely.

Restrictions on private-sector purchases: Private-sector entities within the country are not allowed
to purchase or sell FMD vaccines.[™ The government feels that it is able to adequately manage all
vaccinations, especially since most areas of the country do not suffer from FMD outbreaks, and
therefore prefers to keep the process centralized.

Alignment with optimal conditions: Medium

The government’s biannual prophylactic campaigns are aligned with AgResults’ vision, as this creates
a stable and predictable government purchase market, which is attractive to manufacturers. Similarly,
the country’s established regulatory authority, which seems open to accepting vaccines from any
manufacturer as long as they meet quality standards, is also encouraging, as this means that one or
more vaccines developed as part of the AgResults project could be registered successfully.
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However, the fact that the private sector cannot participate in FMD vaccine purchase limits the size
of the market. Under a policy regime that allows private-sector participation, local animal health
companies say that farmers in regions of the country that do not typically suffer from FMD would opt
to buy vaccines or that private distributors would be able to reach more remote farmers missed by
government campaigns in FMD-endemic areas. Of course, it is possible that these interviewees
exaggerated the potential size of the private market in order to make a case for their own participation
in the value chain; government officials believe that there are few vulnerable cattle that are not
vaccinated during public campaigns.

Conduciveness to regulatory and policy change: Low

Rwandan government officials with whom we spoke did not seem interested in liberalizing the
country’s market for FMD vaccine purchases. According to them, FMD is confined to a small enough
area of the country that the government can feasibly manage all vaccinations; they said that providing
a role for the private sector is not only unnecessary but would potentially lead to more disorganized
vaccination efforts. “Maybe in other countries it makes sense to have private sector involvement,”
one official told us, “but in Rwanda we are dealing with a confined problem, so it is makes more sense
for the government to deal with it.”

The AgResults cost-share may actually reduce the likelihood of policy change by increasing the volume
of vaccines that the government can afford to purchase and therefore strengthening its case that it
can meet the country’s need for vaccines on its own.%®

3.2.5. Tanzania

Baseline situation

Registration of FMD vaccines: The Tanzania Medicines and Medical Devices Authority is responsible
for assessing and registering FMD vaccines. Government officials told IDinsight that the quadrivalent
vaccine produced by KEVEVAPI is officially registered, but private-sector distributors maintained that
obtaining legal clearance to import the vaccines is highly cumbersome. The government states that
they are open to registering other vaccines. Tanzania is also a signatory to the EAC MRP and has been
a concerned country for three products.

Public-sector approach to vaccination: The national government requires all farmers to vaccinate
their cattle against FMD, but this policy is not enforced due to the low supply of vaccines within the
country.

That national government does not purchase or distribute FMD vaccines; instead, district-level
governments are also expected to purchase vaccines from private importers and distribute them to
farmers under their jurisdictions®. However, a recently retired government official told us that

68 Government officials told us that even under the cost-share, they would likely not increase their volume of vaccine
purchases, since they already believe they purchase enough vaccines to cover the country’s FMD-endemic areas.

69 The PM has told us that national government controls FMD vaccine purchases, and local authorities manage distribution.
However, that description is not consistent with what we heard from the in-country stakeholders whom we interviewed. It
is possible that the country is currently in a transitional period and in the process of centralizing vaccine purchases, as
discussed in the “Conduciveness to regulatory and policy change” section below.
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district-level vaccinations are not coordinated nationally, and the volume of vaccines depends on the

political priorities and the importance of the dairy and meat sectors to each district’s economy. [

Restrictions on private-sector purchases: Government officials have told us that farmers and local
distributors can purchase registered vaccine products, such as KEVEVAPI's, directly from
manufacturers. Private-sector actors have told a different story: every farmer and distributor whom
we interviewed either said that no FMD vaccines were officially registered in the country or that the
import permits required to bring vaccines into the country were difficult, if not nearly impossible, to
acquire. M As a result, private-sector entities often resort to importing vaccines from Kenya illegally,
although some — according to government officials and local academics — still use legal channels.

Alignment with optimal conditions: Low

Public-sector vaccine purchases are decentralized to the district level in an uncoordinated fashion,
which means that the overall volume of public-sector purchases is unpredictable and varies based on
district government’s political priorities, budgets, or access to vaccine distributors.

Distributors and farmers claim that the official importation process too cumbersome to follow,
suggesting that government red tape constrains the size of the private market and — by extension —
the size of the public market, since district government procure vaccines from private importers.

Conduciveness to regulatory and policy change: Medium

The government claims open to introducing new, high-quality vaccines into the country. Although at
least some officials believe KEVEVAPI’s quadrivalent vaccine provides reliable protection, they
encouraged other companies to file products for registration and said they would welcome other
options.

In direct communications with the PM, a senior government official claimed that they were planning
to re-start bulk purchases of FMD vaccines, as required by the country’s most recent official FMD
control plans.” However, government officials and academics who work on FMD control and research
in Tanzania did not indicate any such shift to IDinsight. At the moment, public-sector purchases still
occur exclusively at the district level. The reemergence of the national government as a large-scale
buyer of vaccines would constitute a fundamental transformation in policy, but it is still unclear
whether and how soon this change will occur.

There are no signs that the government will reform product registration or import permit procedures
to make buying vaccines easier for private farmers and distributors. Officials with whom we spoke
maintained that importing FMD vaccines should be straightforward for private entities, despite
distributors’ insistence to the contrary. “You can import vaccines easily; you just need to follow the
procedures.”

3.2.6. Uganda

Baseline situation

Registration of FMD vaccines: The National Drug Authority is responsible for registering assessing and
registering FMD vaccines. The country is in the process of registering a vaccine from BVI and in the
meantime imports BVI and KEVEVAPI vaccines using special import authorizations. An_employee at
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the registration authority told us that they assess FMD vaccines based on quality and do not have any
preference for or allegiance to a particular manufacturer.” Uganda is also a signatory to the EAC MRP
and has been a reference country for one of the five products registered through the process to date
and a concerned country for the other four.

Public-sector approach to vaccination: Historically, the national government has been the primary
purchaser and distributor of FMD vaccines in Uganda. Although farmers are typically required to pay
for government-distributed vaccines, these costs are often subsidized.

Public-sector interviewees preferred not to disclose details about the government’s current
vaccination programs, but we have heard from other in-country stakeholders that in recent years the
government has procured quadrivalent vaccines from BVI and KEVEVAPI. Public officials told us that
they would be eager to be able to access any newly developed vaccines but did not say that they were
unhappy with the quality of the vaccines they currently procure. Private-sector stakeholders noted
that vaccines are often used in response to FMD outbreaks, as opposed to prophylactically.

A representative of a large agricultural industry group in Uganda told us that the United Nations Food
and Agriculture Organization (FAO) helps purchase vaccines on behalf of the government. The
individual was unsure when the program began but noted that the FAO typically buys vaccines for
government distributions at least once per year and that the most recent batch of purchases was in
the second half of 2020.

Farmers believe that the volume of vaccines procured by the government (including any doses
purchased by the FAQ) in 2020 was the highest of any year in the last decade. According to the
Secretariat, this uptick in purchases was due partially to pressure from private industry groups

Restrictions on private-sector purchases: Government officials and private-sector actors told us that
the government provides authorization for private entities to import FMD vaccines but regulates
which products they can purchase, when and where to administer vaccine, and how to maintain the
cold chain™. Some large dairy farms in Uganda privately purchase FMD vaccines, but it was not clear
whether the distribution chain was completely independent of government. In addition, farmers who
are members of cooperative unions sometimes privately procure large batches of vaccines through
those unions.

Private farmers and veterinarians suggested that, regardless of the formal policies that are in place,
the government dominates purchase and distribution of FMD vaccines in practice. They suggested
that the Ministry of Agriculture should pursue public-private partnerships in vaccine distribution to
give more private farmers access to opportunities to directly purchase FMD vaccines according to their
needs and abilities to pay.

70 The PM’s understanding of the purchasing environment in Uganda is different from ours. They have told us that the
government purchases all the country’s vaccines through a tender process. Registered private distributors may import
vaccines, but those vaccines are supplied directly to the government and cannot be used by the private companies
themselves or distributed to other private entities.
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Alignment with optimal conditions: High

The fact that Uganda has a regulatory body that can assess FMD vaccine dossiers and that both
policymakers and regulators appear open to allowing new, high-quality vaccines into the country is a
good sign. The absence of formal restrictions on private purchase of FMD vaccines is also encouraging.
Although government procurement seems to account for a bulk of vaccine purchases in Uganda, both
large farms and smaller farms that are members of cooperatives seem able to access vaccines through
private channels.

Conduciveness to regulatory and policy change: High

National policymakers and regulators seem open to introducing new, high-quality FMD vaccines into
Uganda.

Local officials partnered with the FAO to allow the latter to procure vaccines on the government’s
behalf. This collaboration suggests that the government is willing to work with other stakeholders to
augment its FMD vaccination efforts and may also be open to public-private partnerships that could
help complement existing public-sector distributions. The fact that the government uses donor funds
to support vaccine purchases also indicates that it would be eager to leverage AgResults cost-share
funds toward that end.

The uptick in public-sector purchase volumes in 2020 suggests that the government is increasingly
allocating resources toward FMD control and may be willing to adjust its approach to FMD control
based on private-sector demands.”*

71 This inference assumes that the government increased purchase volumes at least partially due to private-sector pressure,
as the Secretariat reported.
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3.3. What was the state of public-sector purchases of FMD vaccines prior to
AgResults’ influence?

In this section, we discuss the baseline state of public-sector purchases of FMD vaccines in each of the
target countries, as well as potential barriers to the project’s impact on public-sector purchases.

This section builds on the information provided in Section 3.2 by discussing not only the public sector’s
approach to FMD vaccination in each country, but also the volume of annual government purchases
prior to AgResults influence and the potential for the project to increase the quality and volume of
vaccines that governments purchase. We will measure AgResults’ actual impact on government
vaccine purchase during subsequent rounds of data collection.

Generally, the degree to which the project may increase government purchase of high-quality FMD
vaccines is a function of several factors:

e  Whether the government is politically willing to use a new vaccine:’? If a government has
political allegiance to a vaccine produced locally or in a neighboring country or feels confident
that the vaccine(s) it currently uses offers adequate protection against FMD, it will be less
likely to adopt new high-quality vaccines.

o Whether the government registers the vaccine for use in the country: If the government does
not register a high-quality vaccine produced as part of the project, it cannot purchase the
vaccine at the lower cost-share supported prices’.

e The degree to which the government is willing and able to increase vaccine purchase
volumes: If a government is already purchasing FMD vaccines that it believes offer adequate
protection in volumes that that it considers sufficient for its FMD control strategy, then it may
not increase purchase volumes in response to the cost-share — unless the government
becomes convinced that current volumes are not adequate. Even if a government
acknowledges that its FMD control efforts would benefit from increased vaccine purchases, it
still may not buy more vaccines if it faces budgetary constraints or conflicting political
priorities. The larger the gap between current and desired purchases, the more likely a
government is to increase purchase volumes in response to higher-quality or cheaper (e.g.,
due to the cost-share) vaccines.

Appendix C contains additional detail about the evidence we will use to determine the project’s impact
on public-sector vaccine purchases.

In Table 11, we categorize the target countries based on the factors outlined above.

72 \We assume that there are no technical reasons for a government not to use a high-quality vaccines, because they are by
definition high-quality and protect effectively against FMD. However, it is possible that some governments may be skeptical
of the endorsement of the AgResults judging panel and would therefore resist using new vaccines because of doubts about
their efficacy.

73 Note that if a manufacturer does not submit a dossier for product registration. within a particular country, then the
government cannot register the product even if it would like to.
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Table 11: Characteristics relevant for projecting AgResults' impact on public-sector purchases

Burundi Ethiopia Kenya Rwanda Tanzania Uganda

Government willingness to use new . . . . .
. High Medium Low High High High

vaccine(s)
Likelihood that government will . . . ) .

i X . Medium Medium Low High Medium High
officially register new vaccine(s)
Government willingness and ability
to increase vaccine purchase Medium Medium High Low Medium High

volumes

Prospect of AgResults driving higher S - Low Low - High
public-sector purchases

Our assessments of the prospect of AgResults driving higher public-sector purchases in each country
are based on the three factors noted above, as well as other country-level considerations detailed in
Sections 3.3.1-3.3.56. The categorizations are subjective, but generally follow these definitions:

e High: There are no substantial barriers to increased public-sector purchases of high-quality
vaccines.

e Medium: There is one or more substantial barrier that reduces the potential ceiling on
increased public-sector purchases of high-quality vaccines. However, no barrier is so large
that it completely or almost completely precludes any increase in public-sector purchases of
high-quality vaccines. In other words, the project can still have significant impact, but that
impact will be limited by one or more enabling environment factors.

e Low: There is at least one binding barrier, which completely or almost completely precludes
any increase in public-sector purchases of high-quality vaccines.

3.3.1. Burundi

Baseline situation

Burundian officials told us that government has not purchased FMD vaccines since 2015.

Government officials told us that they have historically sourced vaccines from KEVEVAPI but were not
satisfied with the level of protection those products offer — noting that vaccinated cattle often contract
FMD — and would be open to using other vaccines.” The estimated price they paid for these vaccines
was between 2 and 3 USD per dose, which is more than other buyers in the region, but interviewees
said they would consider this price reasonable if the vaccines worked well.

Officials also said they would be interested in purchasing FMD vaccines again if higher-quality products
became available, especially if the cost per dose were lower than what they paid for KEVEVAPI
vaccines. “We do not know about the quality of KEVEVAPI...other vaccines could be helpful,” one
government representative told us. The government’s reported outreach to Biopharma and other
potential suppliers corroborates this interest.
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Prospect of AgResults driving higher government purchases: Medium

Given that the Burundian government has expressed frustration with the KEVEVAPI vaccine and
openness to purchasing other vaccines, it seems plausible that the government would adopt a
high-quality vaccine produced as a part of the AgResults project. The fact that the government is
accustomed to paying such a high price for KEVEVAPI’s vaccines also reduces the likelihood that it will
consider any newly introduced vaccines “too expensive.” However, officials’ claims that the
government has not conducted a vaccination campaign since 2015 raise doubts about the public
sector’s ability to and interest in procuring FMD vaccines.

Any increase in public-sector vaccine purchases will be limited if the government is unable to officially
register the vaccine(s) produced as part of the Challenge, either through the MRP or a domestic
regulatory system.” Without official product registration, the government would not be able to
purchase vaccines using the cost-share mechanism and instead have to pay full price, reducing its
purchasing power. Therefore, the government’s ability to either establish a registration authority
capable of assessing FMD vaccines or register products using the EAC’s MRP will significantly affect
the project’s impact in Burundi.

3.3.2. Ethiopia

Baseline situation

According to the PM and federal Ministry of Agriculture officials, Ethiopian district governments
purchased 500,000 doses of FMD vaccines in 2017, equivalent to less than 0.5% of the country’s total
cattle population. Governments procure trivalent vaccines from NVI at a cost of between $0.30/dose
and $0.40/dose, the lowest known manufacturer price for an FMD vaccine in the region. This cost is
fully passed onto farmers, who must pay district animal health officers upon vaccination.

District governments procure vaccines based on requests from farmers in their districts and do not
necessarily push farmers to vaccinate their cattle if they do not opt to do so. ™ Federal officials stated
that NVI’s limited production capacity (approximately 500,000 doses/year) means that demand from
district governments often exceeds supply. 7© One federal official told us, “[The districts] are often
complaining that they have difficulty getting vaccines from NVI.”

Although federal officials defended the quality of NVI’s vaccines,’ the same people admitted that the
vaccines do not necessarily offer reliable protection to cattle due to frequent mismatch between
vaccine strains and the circulating strains of the virus.”®

Prospect of AgResults driving higher government purchases: Medium

Although the national regulatory authority has never registered a foreign FMD vaccine, government
officials are open to introducing new, high-quality vaccines into the country to satisfy unmet demand.
Even if achieving formal registration is difficult or time-consuming, NVI could import and distribute

74 As a reminder, the KEVEVAPI vaccine is not officially registered.

75 Government officials have told the PM that they are unhappy with the quality of NVI’s vaccines.

76 Note that NVI does not currently plan to submit a vaccine as a part of the project, because one of the TPP requirements is
that vaccines must be purified (i.e., not contain non-structural proteins). NVI employees said that they do not have the
technical capacity to produce purified vaccines but would still be interested in participating in the project if they could find
a manufacturing partner that could help them overcome the technical challenge.
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unregistered vaccines using a special import permit,”” although these vaccines could not be purchased
using the cost-share mechanism.

Federal officials noted that NVI’s current production capacity is unable to meet public-sector demand,
meaning that any high-quality vaccine purchased that enters the country at a price that is affordable
for farmers (who ultimately compensate district governments for the cost of vaccines) would have an
immediate market.”® Although there is some unmet demand, it is unclear to what degree (if at all)
district governments’ demand for FMD vaccines would increase further in response to the entry of a
higher-quality option. District animal health offices base their vaccine orders upon requests from
farmers in their jurisdictions, so theoretically, public-sector demand would only increase if farmers (a)
became aware of the new vaccine(s) and (b) believed them to be of a higher quality and/or more
affordable than NVI’s offerings.”® Furthermore, district governments have limited budgets that are
subject to local political priorities, and many would therefore face a ceiling on potential vaccine
procurement even if farmer demand increased.

If the government were to re-activate and secure funding for their earlier FMD control plans to
facilitate cattle exports, it would need to import millions of vaccines. However, we have not yet seen
signals of such a policy shift.

3.3.3. Kenya

Baseline situation

Kenyan county governments purchased 2.2 million doses of FMD vaccines in 2017, equivalent to 10.7%
of the country’s total cattle population, according to the PM. Government entities procure vaccines
exclusively from KEVEVAPI and pay approximately $1/dose for the company’s quadrivalent vaccine,
according to one official at the national Directorate of Veterinary Services.

National-level officials told us that the government is satisfied with the quality of the KEVEVAPI
vaccine.[® Although we have not yet interviewed county-level officials to see if they share this
sentiment, KEVEVAPI’s vaccines are the only ones that counties can purchase since they are the only
ones approved by the national government.

Prospect of AgResults driving higher government purchases: Low

Since KEVEVAPI does not plan to submit a vaccine for review by the AgResults judging panel, the
project seems unlikely to have any impact on public-sector vaccine purchases unless the Kenyan
government approves and registers a foreign-produced vaccine (e.g., one produced by Biopharma or
BIAH). However, as discussed in Section 3.3, such a shift in policy after many years of protectionist
policies in favor of KEVEVAPI does not seem particularly likely.

Nevertheless, registration of a foreign vaccine may be possible if the domestic livestock industry or
external funders besides AgResults (which does not plan on conducting any government lobbying) can
apply enough pressure on the government. This pressure may be easier to apply if proven, high-quality
vaccines are on the market in neighboring countries and provide a compelling alternative or

77 As it has done in the past with vaccines produced by KEVEVAPI and BVI.
78 We provide additional context on vaccine prices that farmers would consider affordable in Section 3.4.2.
79 We provide additional context on private farmers’ perceptions of the NVI’s vaccines’ quality in Section 3.4.2.
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supplement to KEVEVAPI’s products. One cattle rancher who has been advocating for increased access
to foreign vaccines told us that “the communication from the government has improved lately. We at
least get the sense that they are willing to listen to our feedback.”

3.3.4. Rwanda

Baseline situation

The Rwandan government purchased 120,000 doses of FMD vaccines in 2017, equivalent to 10.3% of
the country’s total cattle population, according to the PM. The number has since increased to
approximately 200,000 in 2020. Although these doses can only cover a relatively small number of
cattle, the government focuses its vaccination efforts in only three districts near the Tanzanian border,
since FMD outbreaks are not known to occur in other areas of the country.®

The country exclusively purchases Biopharma’s quadrivalent vaccine, which was formulated for
Rwanda. The government sought out vaccines from Biopharma after losing faith in the protection
offered by KEVEVAPI’s vaccines, which it had purchased previously. Officials claim to be satisfied with
the Biopharma vaccine, although they have only been using it since 2020.

The officials we interviewed were confident that the government currently purchases enough vaccines
to vaccinate all cattle in the FMD-endemic areas of the country. ™

Prospect of AgResults driving higher government purchases: Low

Since the government already purchases and is satisfied with vaccines from Biopharma, the AgResults
front-runner, they are unlikely to change their supplier due to the project. “They started sending us
vaccines recently,” one policymaker said, “but so far we are happy.” However, if the AgResults valency
testing process spurs Biopharma to modify its vaccine to increase protection against SAT2 strains, then
the project would lead to the Rwandan government purchasing a vaccine of higher quality than the
original Biopharma formulation.

Government officials interviewed said that they would not increase purchase volumes in response to
the cost-share. This prediction will likely hold true if the government continues to believe that its
current purchase volumes are sufficient for executing its national control strategy.

3.3.5. Tanzania

Baseline situation

According to the PM, the Tanzanian government purchased 30,000 doses of FMD vaccines in 2017,
equivalent to less than 0.5% of the country’s total cattle population. All these vaccines were purchased
at the district level from private importers. According to government officials and local academics, the
exact number of vaccines purchased in any given year can vary based on district budgets and
competing political priorities; the government does not set any firm quotas. In any given year, most
district governments do not purchase any FMD vaccines.

80 The PM has told us that the government also conducts vaccinations near the Ugandan border, although that it not
something Rwandan officials mentioned during our interviews.

FMD Vaccine Evaluation Report, March 2021



I D | | t -
DATA. DECISIONS. DEVELOPMENT.

A correspondence between the PM and a senior government official indicated that the government is
considering treating FMD as a public good and beginning to buy large batches of vaccines at the
national level. However, we have not heard of any such plans from government officials, private
companies, or academics who work on FMD control within Tanzania.

The country imports quadrivalent FMD vaccines from KEVEVAPI, but government employees
disagreed about its efficacy. One interviewee claimed that the vaccine works well as long as
vaccination schedules are adhered to, whereas another said that it did not reliably protect against
FMD in Tanzania and contained “outdated technology." 7 Both officials seemed open to using other
FMD vaccines and said they would encourage other companies to submit products for registration,
either as alternatives to KEVEVAPI or to increase the overall supply of vaccines in the country.

Prospect of AgResults driving higher government purchases: Medium

It is encouraging that government officials are open to registering new, high-quality FMD vaccines.

On the other hand, public-sector purchases are decentralized with authority resting at the district
level, and most district governments do not purchase any FMD vaccines. This decentralized system
may constrain the project’s potential impact, as many district governments may not have the funds or
the political interest in purchasing FMD vaccines even if higher-quality options become available. The
fact that districts’ access to vaccines depends on private distributors’” — many of whom struggle to
import FMD vaccines into Tanzania themselves (see Section 3.4.5) —is another red flag.

If the national government does begin purchasing large volumes of vaccines, then the project’s
potential impact on public-sector purchases could increase substantially. However, if the current
decentralized approach remains in place and the number of vaccines imported in 2017 (30,000, the
lowest among the six target countries) is any indication of the project’s future potential, the impact
ceiling would be low. Given the uncertainty regarding whether or not this policy shift will occur, we
have categorized AgResults’ current prospect of driving higher government purchases in Tanzania as
“medium.”

3.3.6. Uganda
Baseline situation

According to the PM, the Ugandan government purchased 430,000 doses of FMD vaccines in 2017,
equivalent to 2.8% of the country’s total cattle population. In 2020, a Ugandan livestock industry group
told IDinsight that the number of cattle vaccinated per year was approximately 500,000, indicating
that there had not been notable change. According to the Secretariat, private industry groups had
recently lobbied the government to commit to increasing its volume of purchases, but IDinsight has
not been able to confirm that claim independently. Government officials did, however, tell IDinsight
that FMD control was a national priority and that increasing vaccination coverage was a goal of the
government.

Since FMD control is considered a public good in Uganda, the Ministry of Agriculture is the primary
purchaser of vaccines in the country. Vaccines are purchased at the national level and then distributed
to the regional and district levels. The government also occasionally procures vaccines through

FMD Vaccine Challenge Evaluation Design



( I D . . | lt
DATA. DECISIONS. DEVELOPMENT.

independent agents, such as the FAO or private entities which purchase doses as part of government
consignments.

The country has not officially registered any FMD vaccines for use, but the government imports
vaccines from both BVI and KEVEVAPI using special authorizations. A vaccine assessor in the country
told IDinsight that they are currently building their capacity to assess FMD vaccine dossiers and are in
the process of evaluating a vaccine from BVI.8! Government officials claim to be open to registering
and using new vaccines produced as part of the AgResults project, as long as the vaccines pass the
country’s registration standards. “We are only looking for quality,” the assessor said.

Prospect of AgResults driving higher government purchases: High

The government’s willingness and capacity to register new, high-quality vaccines are positive signs.
Similarly, the Department of Animal Health’s stated interest in increasing vaccination coverage
indicates that the government would increase its purchase of vaccines if the cost-share was able to
reduce effective per-dose prices to below the cost of currently available vaccines from KEVEVAPI and
BVI.

81 The vaccine dossier has been reviewed and approved, but the authorities still need to travel to BVI’s production facility to
ensure its compliance with good manufacturing practices.
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3.4. What was the state of private-sector purchases of FMD vaccines prior to
AgResults’ influence?

In this section, we discuss the current state of private-sector purchases of FMD vaccines in each of
the target countries, as well as potential barriers to the project’s impact on private-sector
purchases. Note that our descriptions of barriers to impact in this section are based only on indicative
ex ante data collected from in-country stakeholders; the project or other causal forces may alleviate
these barriers over time, and our impressions of the severity of the obstacles in a particular country
may change as we gather more information. We will measure actual impacts during subsequent
rounds of data collection.

The information presented in this section overlaps somewhat with the information in Sections 3.3 and
3.4, because the policy and regulatory environments surrounding FMD vaccination are relevant to
assessing the project’s potential impact on private-sector purchases in each country.

Generally, the degree to which the project may increase private-sector purchases of high-quality FMD
vaccines is primarily a function of several factors:

e Whether the government allows private-sector entities to purchase FMD vaccines: If a
government treats FMD vaccination as a public good and therefore does not allow private
entities to buy vaccines, then the project cannot have any impact on private purchases.

e Whether the government registers the vaccine for use within the country®%: If the
government does not register a high-quality vaccine produced as part of the project, it will be
difficult for private entities to purchase that vaccine (e.g., they may have to obtain one-off
import permits). Even if private buyers managed to obtain unregistered vaccines, they would
not be able to purchase those vaccines using the cost-share mechanism

o Whether private buyers are willing to pay for high-quality vaccines: Many private buyers
with whom we spoke described losing faith in existing FMD vaccines after their vaccinated
cattle contracted the virus. Unless manufacturers can convince buyers that their vaccines can
reliably protect cattle from the disease, they may be hesitant to buy them®,.

Appendix C contains additional detail about the evidence we will use to determine project impact.

Table 12 categorizes the target countries based on the factors above, as well as other characteristics
that are relevant for forecasting project’s impact on private purchases of high-quality FMD vaccines.

82 Note that if a manufacturer does not submit a dossier for product registration. within a particular country, then the
government cannot register the product even if it would like to.

83 The valency testing conducted at the Pirbright Institute, as well as the AgResults judging process, would provide
manufacturers with independent evidence of the quality of their vaccines, which could help persuade potential buyers.
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Table 12: Characteristics relevant for projecting AgResults' impact on private-sector purchases

Burundi\Ethiopia Kenya Rwanda Tanzania Uganda

Government tolerance of private . . . ) )
i High Medium | Medium Low Medium Medium

vaccine purchases
Likelihood that government will . . . ) .

i A i i Medium Medium Low High Medium High
register high-quality FMD vaccines
Private sector’s willingness to pa

g pay High High High High High High

for high-quality vaccines

Prf)spect i AgReSUItS drlvmg hlgher Medium Medium Low Low Medium Medium
private purchases

Our assessments of the prospects of AgResults driving higher private-sector purchases in each of the
target countries are based on the three factors noted above, as well as other country-level
considerations detailed in Sections 3.4.1-3.4.6. The categorizations are subjective, but generally follow
these definitions:

e High: There are no substantial barriers to increased private-sector purchases of high-quality
vaccines.

e Medium: There is one or more substantial barrier that reduces the potential ceiling on
increased public-sector purchases of high-quality vaccines. However, no barrier is so large that
it completely or almost completely precludes any increase in public-sector purchases of
high-quality vaccines. In other words, the project can still have significant impact, but that
impact will be limited by one or more enabling environment factors.

e Low: There is at least one binding barrier, which completely or almost completely precludes
any increase in private-sector purchases of high-quality vaccines.

Across all six target countries, virtually all private-sector entities with whom we spoke claimed that
they would be interested in purchasing AgResults-approved vaccines using the cost-share
mechanism, due to the inadequate quality, limited supply, and/or high prices of the vaccines on the
market at the time of interviewing. However, these companies also consistently acknowledged that
their ability to buy these vaccines would depend largely on government policy, as indicated above, in
addition to their own preferences.

For the sake of concision, in this report we do not differentiate extensively between various
cattle-related production systems — e.g., commercial dairy farms, smallholder dairy farmers,
large-scale ranches, pastoralists. However, subject-matter experts with whom we have spoken
generally agree that demand for and access to FMD vaccines vary substantially by production system,
with dairy farmers typically expected to be the most likely to purchase vaccines. In subsequent reports,
which will directly measure project impact on private-sector uptake of vaccines, we will highlight
differential impacts by production system.
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3.4.1. Burundi

Baseline situation

According to government officials we interviewed in Burundi, private animal health companies are the
largest buyers of FMD vaccines in Burundi. Company employees typically travel to Kenya, Botswana,
or other countries in the region to purchase vaccines. This ad hoc distribution process is especially
liable to cold chain lapses, which could lead to compromised vaccine effectiveness in the field.

Private companies are typically free to import FMD vaccines of any type. Despite the fact that no
products are officially registered in the country, the government does not strictly regulate vaccine

purchases and makes acquiring import authorization fairly easy.” Currently, distributors typically
import KEVEVAPI vaccines, although interviewees complained that the vaccine is not effective and
said they would be open to other options.

Prospect of AgResults driving higher private purchases: Medium

Since private agro-shops can purchase FMD vaccines freely and at least some of them have grown
skeptical of KEVEVAPI’s quality, it seems likely that some private-sector actors would purchase
high-quality vaccines produced as part of the AgResults project. And the relatively high price per dose
of KEVEVAPI vaccines in Burundi makes it less likely that the Kenyan supplier will be able to compete
on the basis of cost.

However, any increase in private-sector vaccine purchases will be limited if the government is unable
to officially register the vaccine(s) produced as part of the Challenge. Without official product
registration, agro-dealers would not be able to purchase vaccines using the cost-share mechanism and
instead have to pay full price, reducing their purchasing power.

Furthermore, the current approach to private distribution — whereby distributors travel in-person to
other countries to purchase small batches of vaccines — is difficult to scale. Unless agro-dealers begin
importing vaccines into Burundi directly from manufacturers, the current system is likely to limit
private-sector uptake of high-quality vaccines.

3.4.2. Ethiopia

Baseline situation

Private farmers in Ethiopia may purchase FMD vaccines directly from NVI, which is the sole
government-approved supplier in the country.™ However, the parastatal company’s only distribution
center is in Debre Zeit, making acquiring these vaccines and transporting them back to one’s herd

under proper cold chain conditions very difficult. “I have to travel multiple days for the vaccines,” an
employee of a large dairy farm said, “and many people cannot do that.” Alternatively, farmers can
purchase vaccines from their local district-level agricultural office, although interviewees with whom
we spoke said that they do not believe the districts are able to maintain cold chain conditions during
vaccine transportation and storage. Private distribution companies do not participate in the FMD
vaccine value chain.

Regardless of how farmers seek to acquire vaccines, supply shortages are common. Because vaccines
can only be purchased from Debre Zeit, stock often sells out quickly, meaning farmers cannot reliably
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obtain vaccines. In addition, representatives from a large dairy producer and from a multinational
animal health company suggested that NVI likely struggles to import inputs for vaccine production due
to the difficulty of obtaining foreign currency within the country.™

One dose of NV/I’s trivalent vaccine costs approximately $1 for private buyers (approximately triple
the price district governments pay). However, large-scale farmers who we interviewed claimed that
the vaccine is not high-quality and that they would be willing to pay higher prices for a vaccine that
felt confident would protect their animals.” In the words of one farmer: “Money is not a problem.
Quality is the problem.”

Prospect of AgResults driving higher private purchases: Medium

Although government officials state that they are open to the entry of high-quality foreign vaccines
into the market, it is unclear how willing the government is to potentially jeopardize NVI's growth and
how capable the Veterinary Drug and Feed Administration and Control Authority is of assessing FMD
vaccine dossiers. Even if achieving formal registration is difficult or time-consuming, NVI could import
and distribute unregistered vaccines,®* although these vaccines could not be purchased using the
cost-share mechanism and would therefore be more expensive for NVI’s private-sector buyers.

If and when a vaccine is registered, potential purchases of that vaccine will still be limited by the
absence of private FMD vaccine distributors. The government seeks to encourage private companies
to distribute FMD vaccines, but it does not seem to have a concrete plan for doing so. In addition,
foreign currency shortages could limit private buyers’ ability to procure FMD vaccines, as happens
often for poultry vaccines, according to a company which sells poultry vaccines within the country.

Despite these concerns, there appears to be substantial latent demand and high willingness to pay for
high-quality FMD vaccines within the livestock sector. The fact that Ethiopia has more cattle by far
than any other country in Eastern Africa suggests that there is a large and potentially untapped market
for FMD vaccines that could grow rapidly in response to the introduction of high-quality products and
the alleviation of existing supply constraints. Therefore, if the government registers
AgResults-approved vaccines, private sector purchases of these vaccines could increase rapidly.

3.4.3. Kenya

Baseline situation

Private farmers in Kenya may only purchase FMD vaccines directly from KEVEVAPI, which is the sole
government-approved supplier in the country. Private distribution companies do not participate
extensively in the FMD vaccine value chain®s, [® despite the fact that veterinary distributors in the
country believe that they can expand access to FMD vaccines by providing a stable supply of vaccines
(in contrast to ad hoc county-sponsored distributions) and leveraging their existing customer
relationships with smallholder and large-scale farmers.

84 As it has done in the past with vaccines produced by KEVEVAPI and BVI.

85 We know of one private distributor that supplies KEVEVAPI vaccines, but every vaccine distributor with whom we spoke
said that they did not sell KEVEVAPI’s products, and downstream buyers said that they could not access KEVEVAPI’s vaccines
through private intermediaries.
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Private-sector entities in Kenya with whom we spoke consistently complained that the KEVEVAPI
vaccine was of poor quality and did not protect reliably against FMD. Some large-scale farmers have
stopped purchasing vaccines altogether because of their ineffectiveness and have asked the
government for permission to import foreign vaccines. “Unless they can provide us proof that
something has changed and [KEVEVAPI’s vaccine] works, we’ve told them we’re not buying it,” one
farmer said. We have heard second-hand that the government granted at least one one-off permit to
a group of cattle ranchers to import foreign-produced FMD vaccines earlier in 2021 but have been
unable to confirm this with the government.

Private farmers and distribution companies said they would be eager to purchase AgResults-approved
FMD vaccines, whether through the cost-share mechanism or not, since FMD causes substantial
economic losses within both the meat and dairy value chains.

Prospect of AgResults driving higher private purchases: Low

All but one of the private farmers and veterinary distributors with whom we spoke in Kenya expressed
a desire to have access to FMD vaccines from producers other than KEVEVAPI and generally conveyed
a high willingness to pay for these vaccines. Even so, the project’s impact will be severely limited if the
Kenyan government does not allow importation of high-quality foreign vaccines.

Based on our own interview, as well as conversations with the PM, officials in the Kenyan government
have not expressed interest in using non-KEVEVAPI vaccines. Private-sector actors hope that the
government will change its policies, but none were particularly optimistic about the short-term
likelihood of these changes.

3.4.4. Rwanda

Baseline situation

Private-sector entities are not permitted to purchase or sell FMD vaccines in Rwanda.™ However,
animal health product distributors told us that there is substantial private demand for FMD vaccines
within the country. Private distribution could expand vaccine access to farmers in areas that are not
covered by current government vaccination campaigns, as well as remote farmers who have difficulty

bringing their cattle to government vaccination hubs. The distributors with whom we spoke said they
would be eager to purchase high-quality vaccines produced as part of the Challenge Project, especially
at subsidized prices.

Prospect of AgResults driving higher private purchases: Low

Despite the Rwandan private sector’s interest in participating in the FMD vaccine value chain, our
interviews with government spokespeople suggest that the government is currently not interested in
liberalizing the market. Government officials are confident that the public sector can consistently
vaccinate nearly every vulnerable head of cattle in the country and worry that decentralizing FMD
control could lead to coordination issues, such as cattle being vaccinated off-schedule.

Unless the government changes its current position, it will be impossible for AgResults to impact the
private sector’s purchase of FMD vaccines, since there is no private market in the country.
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3.4.5. Tanzania

Baseline situation

Although both current and recently retired Tanzanian government officials told us that private entities
are freely allowed to purchase registered FMD vaccine products, all three of the private veterinary
distributors with whom we spoke said that they resorted to illegal channels to procure KEVEVAPI
vaccines from Kenya. Two of the distributors said that while there are technically no restrictions on
private purchases, it is impossible to legally purchase FMD vaccines in practice because no vaccines
are formally registered. Another company noted that the bureaucratic procedures required to secure
import clearance are so cumbersome that it is unrealistic for private companies to be compliant.[® “It
is very difficult to get the vaccines from Kenya,” one distributor said, “so we need to go through less
formal channels.” The Ministry of Agriculture employees disputed the distributors’ claims, saying that
the vaccine is registered and can be easily imported.

The distributors noted that importing vaccines illegally restricts the number that they can purchase,
since they cannot source vaccines in large batches and need to avoid raising suspicion from law
enforcement.

Prospect of AgResults driving higher private purchases: Medium

It is difficult to gauge the likely impact of the project on private-sector purchases, given that private-
sector actors and government officials paint starkly different pictures of the ease with which private
entities can buy FMD vaccines.

Even if the accounts of our private-sector interviewees are correct and there is no change in
government policy, the private sector would likely be able to illegally import Biopharma or BIAH
vaccines, as they do currently for KEVEVAPI vaccines. However, greater impact will only come if the
government registers high-quality vaccines that manufacturers submit for their assessment — thereby
allowing the vaccines to be purchased using the cost-share — and ensures that private companies are
able to purchase them with limited hassle.

3.4.6. Uganda

Baseline situation

According to representatives from the Directorate of Animal Resources, private actors are freely
allowed to purchase FMD vaccines in Uganda. However, the size of the private market is relatively
small, with only some large dairy farms independently procuring vaccines. According to a veterinarian
in the country, an EU program in 2020 helped finance private purchases, although the scope of the
initiative and whether it is still ongoing are both unclear.

A representative of a large industry group in Uganda stated that currently available vaccines from BVI
and KEVEVAPI were of adequate quality but said that farmers would also be open to using other
vaccines as well, especially if vaccines could be purchased at subsidized prices.

Private distributors do not actively participate in the FMD vaccine value chain, limiting the range of
potential buyers to the government, beneficiaries of its distribution campaigns, and farms that are
large enough to independently procure large batches of vaccines without middlemen. One private
distributor that we hoped to interview told us via email that FMD vaccination is controlled by the
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government and that his private company was therefore not involved. However, he did not specify
whether there were any formal restrictions on private vaccine distribution.

Prospect of AgResults driving higher private purchases: Medium

The government’s stated tolerance of private vaccine buyers suggests that AgResults has the potential
to increase private uptake of high-quality FMD vaccines. According to our interviews, farmers in
Uganda recognize that FMD depresses their productivity and are therefore willing to pay for
high-quality vaccines. That being said, at least some farmers are happy with BVI and/or KEVEVAPI
vaccines, meaning that it might be difficult for manufacturers of vaccines meeting the AgResults TPP
to convince them to switch.

Furthermore, although willingness to pay for FMD vaccines within the private sector is fairly high,
private purchases are still relatively uncommon. This fact suggests that many farmers either lack
access to FMD vaccines or rely on the government to provide them. The establishment of
public-private partnerships in vaccine distribution and/or a general liberalization of the market could
increase the potential for AgResults to drive higher private purchases of high-quality vaccines.
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3.5. What effect has the COVID-19 pandemic had on the project?
3.5.1. Vaccine development

The COVID-19 pandemic has not had any notable adverse or positive effects on development of
high-quality FMD vaccines for Eastern Africa as of March 2021.

COVID-19 did not substantially reduce manufacturers’ production capacity. Most manufacturers with
whom we spoke — as of November 2020 — kept their laboratory facilities open throughout the
pandemic. The minority of manufacturers that temporarily shut down did so for less than a month.

COVID-19 did not cause manufacturers who would have otherwise chosen to develop a high-quality
FMD vaccine for Eastern Africa to opt not to do so. Two potential vaccine manufacturers suggested
that they lacked the time or budget to invest in R&D for new FMD vaccines due to commitments that
their companies had made to supporting vaccine development efforts for COVID-19. However, both
of these companies were unlikely to have participated in the project even in absence of the pandemic:
one was based in India and therefore would have been unable to import Eastern African virus strains,
while another stated that the Eastern African market was too small to justify investment in any case.

The pandemic did, however, delay the Pirbright Institute’s creation of the antigen panel for testing
vaccines’ match against the circulating strains of FMD within Eastern Africa. It is possible that if the
panel had been finalized several months earlier, Biopharma would have submitted its first vaccine to
Pirbright for valency testing several months earlier as well. Similarly, BIAH may have been able to begin
procurement of the antigen panel strains for use in its internal quality testing procedures sooner.
However, delays of only a few months (at maximum) are unlikely to be consequential given that
manufacturers have until at least August 2023 to submit vaccine dossiers to regulatory authorities
within the target countries, a deadline for which both Biopharma and BIAH are on track.

3.5.2. Stakeholder engagement

Travel restrictions resulting from the pandemic limited the PM’s ability to meet with key
stakeholders in person, decreasing the project’s exposure to certain audiences, especially
government officials within the target countries.

The PM feels that despite the inability to travel internationally, they were able to engage well with
vaccine manufacturers, who are often accessible via email, Skype, and/or Zoom. That being said,
in-person industry conferences could have provided an opportunity for PM staff to meet with
manufacturers more informally and potentially sway additional companies to participate in the
project.

The pandemic had a much larger impact on the PM’s ability to engage with target country
governments and other in-country stakeholders. The PM team originally planned to meet in-person
with government stakeholders and potential private-sector vaccine buyers to raise awareness about
the project, encourage increased vaccine purchases, and advocate for policy changes to support the
growth of the FMD vaccine purchase market. Such relationship-building and advocacy work is
especially difficult to conduct remotely. In-person meetings are the norm for many stakeholders and
help build rapport. As project evaluators, we have had similar difficulty connecting with government
officials and other potential interviewees from a distance. Of those stakeholders with whom we did
connect, they typically had also not had recent contact with the PM.

E FMD Vaccine Evaluation Report, March 2021



I D | | t -
DATA. DECISIONS. DEVELOPMENT.

The pandemic’s negative effect on the PM’s ability to conduct policy advocacy work may be especially
consequential, given the variety of policy factors constraining increased uptake of FMD vaccines that
we highlighted in Sections 3.2-3.4. The Secretariat believes that the PM has plenty of time to engage
governments on these topics, especially since the project is still in its vaccine development phase.
However, some members of the Steering Committee worry that any time lost is significant, given the
difficulty of policy advocacy and its importance to the ultimate impact of the project.

On the bright side, the PM has also experienced some unexpected positive consequences of
pandemic travel restrictions. One positive outcome has been the accelerated creation of the PPP
Framework for FMD vaccine value chains within Eastern Africa, which will likely help support future
advocacy for increased cooperation between the public and private sectors in FMD vaccination.
The PM created the framework earlier than anticipated because travel restrictions delayed other
planned activities. Another benefit has been the ease of access to representatives of multilaterals
organizations and other groups involved in FMD control activities within Eastern Africa. Under
normal circumstances, many of these individuals would have had full travel schedules, making
scheduling meetings with them difficult. In addition, the PM has had success organizing virtual
group meetings in the form of not only formal workshops with regulators and vaccine
manufacturers but also less formal discussions with international, regional, and local policymakers,
researchers, and advocates. Due to lack of travel, stakeholders have been more receptive to these
virtual get-togethers.

FMD Vaccine Challenge Evaluation Design E
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4. Conclusion

4.1. Recommendations for future results-based prize contests

Based on the findings above, as well as conversations with the project implementers and Steering
Committee members, we offer preliminary recommendations below for how the FMD Vaccine
Challenge Project could inform the design and implementation of future results-based prized
competitions. These suggestions are based on both positive aspects of the FMD project that could be
replicated or adapted for other prize designs, as well as challenges that the project has faced. These
are not retrospective recommendations suggesting what this project should have done differently;
they are forward-looking thoughts for future projects.

Note that these recommendations are IDinsight’s independent suggestions, but they may overlap with
the Secretariat’s existing plans or perspectives and/or previous recommendations made by Abt
Associates, the other AgResults evaluator. As discussed during the April 2021 Steering Committee
Lessons Learned presentation, many of these recommendations are known and should therefore be
viewed as reinforcing past lessons from other AgResults projects. Given both that our work on FMD
will continue for several years as well as the fact that Steering Committee members regularly change,
we believe it is useful to document what we are seeing now. We will continue to monitor these trends
and formulate more specific recommendations as the project unfolds.

4.1.1. Recommendations for implementation of FMD Vaccine Project

1. Intensify existing efforts to “push” for policy and regulatory changes in each country that can raise
the ceiling of the project’s impact. Sections 3.2-3.3 make clear that the availability of high-quality
vaccines — even at subsidized prices — will not necessarily substantially increase FMD vaccination
without parallel changes to the policy environment. Although the project’s pull mechanism may help
facilitate some enabling environment changes, the PM will likely need to increase direct engagement
with governments to advocate for reforms.

2. Coordinate government relations work with private-sector and non-governmental stakeholders
advocating for FMD vaccine policy changes. Many in-country actors are already in conversations with
governments about reforms to current FMD control policies. Collaborating with these stakeholders
may allow AgResults to leverage additional resources toward the achievement of said objectives, tailor
advocacy work more precisely to each country context, and build capacity among local groups to
advocate for improved FMD control policies even after the expiration of the project.

4.1.2. Emerging recommendations for the design of future projects

These recommendations are preliminary and may change based on data gathered during subsequent
stages of this evaluation. As noted above, many of these lessons were previously highlighted during
earlier projects and/or at the time of design. However, for the sake of documentation and because
new individuals who were not present during project design or earlier evaluations regularly join the
Steering Committee, we still wanted to capture these lessons as part of this report.
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1. Projects covering multiple countries carry a greater risk of overlooking relevant local contextual
features during design process than those covering only one country. Projects with wider target
geographies may require additional time and/or budget for scoping work to understand local
market and policy landscapes. The Secretariat and Steering Committee were unaware of Biopharma
and the fact that it was supplying a quadrivalent vaccine to Rwanda prior to the launch of the project,
even though the Rwandan government had been importing this vaccine since June 2019. Although the
Secretariat conducted market research and country scoping work during the design process, scoping
in Rwanda was deprioritized relative to other countries due to its small market size, which may be one
reason the company’s work in the region did not come to light. Biopharma’s existence does not seem
have adversely affected project implementation, but this example illustrates the potential value of
allocating additional time and budget for contextual research and ground-truthing work for projects
that cover more than one country.

Abt Associates’ evaluation of an AgResults project in Kenya drew a similar lesson, highlighting the
challenge of capturing complex market conditions within projects’ Theories of Change.

2. Although AgResults operates primarily through incentives provided to private-sector actors,
projects that can induce market-friendly changes to policy and regulatory environments may
increase their potential for success. Several barriers to increasing purchases of high-quality FMD
vaccines in Eastern Africa relate to the regulatory and policy environments within the target countries,
and the project’s “pull” mechanism (the cost-share) alone seems unlikely to alleviate many of those
constraints.

Although the Secretariat and PM do not see policy change as the primary goal of the project, they
have adopted strategies to alleviate some of these obstacles to impact. The project includes
mechanisms for creating friendlier policy and regulatory environments, such as building a framework
for PPPs within the FMD vaccine value chain and hosting a workshop with vaccine assessors who may
be unfamiliar with evaluating FMD vaccine dossiers. The PM is in communication with NGOs,
multilateral institutions, and private-sector actors who are exploring work to improve the enabling
environments surrounding livestock vaccination within the target countries. At a more fundamental
level, the project’s results-based incentive includes an incentive for governments to invest in
regulatory capacity — vaccine purchasers can only leverage cost-share funds if the product is officially
registered within their country.

Adopting similar strategies for future projects where there are regulatory or policy barriers to the
project’s TOC could prove similarly valuable. Policy factors are likely to be especially relevant when
dealing with politicized goods and for projects that seek to increase the size of a particular market,
rather than simply introducing a novel technology.8®

Abt Associates’ evaluations of AgResults projects in Zambia and Nigeria drew similar lessons,
highlighting the importance of enabling environment conditions in determining a project’s potential
for impact.

3. “Push” activities that complement results-based incentives may help facilitate realization of a
project’s TOC. In contexts like the FMD Vaccine Challenge Project, a “pull” mechanism may be able to

86 E.g., agricultural commodities or, in the case of this project, meat exports.
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address one or more constraints to a given market, such as producers’ reluctance to create a certain
technology due to low expected demand. However, the incentive’s impact may be limited, for
example, by policy constraints that are more likely to change because of government advocacy,
capacity building initiatives, or other “push” mechanisms. Although the project is not conducting any
direct government lobbying or policy change work, it is in contact with private industry groups,
multilateral institutions, and donors who are pursuing such work in the region. The project’s
experience coordinating with these groups will likely be instructive for future results-based prize
competitions.

4. Aligning on “definitions of success” prior to project launch may help project stakeholders. The
project’s business plan clearly identifies three objectives: development of improved FMD vaccines,
increased vaccine production and purchases, and the development of private-sector purchase and
distribution models. However, in interviewing members from the Steering Committee organizations
and the Challenge Project implementers, it was clear that different stakeholders viewed the desired
outcomes of the project differently. Some respondents’ idea of success focused on policy changes in
target countries; others focused on increased uptake of vaccines, regardless of whether that was
accompanied by systemic change. Some stakeholders preferred to assess the project’s success based
on downstream indicators, such as country-level FMD incidence; others preferred upstream
indicators, such as the number of manufacturers supplying high-quality vaccines to the region. Even
when two stakeholders highlighted the same desired outcome or outcomes (e.g., production of
high-quality vaccines for Eastern Africa), there was not clear alignment on a measurable benchmark
of success (e.g., whether one new vaccine would be sufficient, or whether the project should aim to
stimulate creation of at least two vaccines).

Some misalignment is likely inevitable, given variation in personal and institutional interests and
changes in Steering Committee representatives. Nevertheless, keeping stakeholders aligned on
project objectives and benchmarks for success — to the extent possible — may improve SC members’
abilities to identify opportunities for themselves or the institutions they represent to support ongoing
project work. Aligning on concrete, measurable “definitions of success” for each project and then
revisiting those definitions periodically (e.g., during semi-annual SC meetings) could be one means of
reducing misalignment, and it is a process that the external Evaluator could facilitate.

4.2. Reflections on the evaluation

During this first round of data collection, we have learned several valuable lessons about evaluating
livestock-disease-related programs and sharing findings with relevant stakeholders. Below are some
of these learnings, which we will consider during the next phase of data collection and reporting:

e Assessing the quality of FMD vaccines without access to lab data is difficult. There is little
publicly available scientific data on the quality of FMD vaccines not only in Eastern Africa, but
in other geographies as well. We will have access to such data for vaccines that companies
submit to AgResults for this project. However, for other vaccines that are currently available
or become available in the future, our primary means of assessing quality is by collecting
anecdotal evidence on vaccine efficacy.

o There is value in segmenting our findings by production system. Different cattle production
systems interact differently with FMD vaccines. For example, FMD typically reduces dairy
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production more severely than meat production, meaning that dairy farmers may be more
likely to purchase any high-quality FMD vaccines introduced by AgResults. Although we did
not collect differentiated data by production system in our first round of data collection, we
will aim to do so moving forward.

e Scheduling interviews with government stakeholders is challenging and time-consuming. At
the outset of this round of data collection, we expected vaccine manufacturers, who control
proprietary information, to be the least willing to speak with us. In practice, we found that
government stakeholders were the most difficult to contact, perhaps due to busy schedules,
a preference for meeting in-person, or a concern that we wanted to scrutinize or critique their
work. In future rounds of data collection, we will aim to reach out to government stakeholders
at the beginning of the data collection period to allow ourselves more time to make contact.
Conducting data collection in-person once COVID-19 travel restrictions are lifted may also
increase our success in reaching government stakeholders.

e Readers find anonymous findings difficult to digest and less actionable. We started this
round of data collection planning to collect all data anonymously (i.e., not attributed to
specific individuals or organizations) to protect sensitive or proprietary information. However,
when we shared interim findings with the Steering Committee in October, we learned that
our audience found these generalized findings difficult to contextualize and interpret. In order
to make this evaluation as useful as possible, we will share non-anonymized findings privately
with AgResults stakeholders but will still only publish anonymized findings in order to protect
interviewees’ information and retain their trust.

We have yet to determine the timing of the second round of data collection for this evaluation. We
look forward to sharing those findings when they become available.
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Appendix A: Context on Twinning Project between
the Pirbright Institute and AU-PANVAC

This project began in April 2019 and has been extended with a new finishing date of March 2022.

The overall goal of the project is to implement an independent FMD vaccine quality control system for
Africa. This will be met by achieving the following objectives:

1. Coordination with national and international FMD laboratories to establish a panel of
characterized reference FMD viruses representative of circulating strains in different parts
(endemic pools) of Africa

2. Coordination with vaccine manufacturers to establish a panel of vaccine viruses along with
the required permissions for their use and to agree access arrangements to large animal
challenge facilities

3. Obtain and prepare bulk quantities of vaccine-specific, bovine reference antisera for each of
the vaccine strains in the above panel

4. Preparation of simplified serological tests for vaccine selection and monitoring that can be
deployed at AU-PANVAC

5. Training and technology transfer

Note that objective 2 and 3 require the project to source vaccines and antisera from companies with
products suitable for use in Africa. Consequently, the project is in collaboration with many of the same
producers considering to enter the AgResults competition. It also provides a time-limited avenue to
evaluate vaccines and antisera in parallel to the official valency testing of AgResults.

FMD Vaccine Challenge Evaluation Design
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Appendix B: Vaccine eligibility requirements

To be eligible for cost-share supported purchases, manufacturers must create a vaccine meeting the

following conditions:

e The vaccine must meet the TPP, as outlined in Table 13.

e The vaccine must achieve full registration in at least two target countries either individual
country registrations or the MRP.® (Registrations in Ethiopia must be done individually.)
e Manufacturers must notify the PM when they are submitting an FMD dossier for market

authorization in at least two target countries to prevent termination of the competition.

e The AgResults Judging Panel® must approve the vaccine. The Judging Panel will review
applications for FMD vaccines to participate in the project and grant approval to those that
meet the eligibility criteria above.

Table 13: Target Product Profile

Characteristic

Minimum viable product requirements

Vaccine Valency

Quadrivalent: A, O, SAT1, SAT2 serotypes that match > 70%* (each
serotype) of circulating Eastern African Foot and Mouth Disease
Viruses (FMDV), as defined by the Eastern African FMDV Reference
Antigen Panel**

e Vaccine testing against the Eastern African FMDV Reference
Antigen Panel to be done at an AgResults-approved
laboratory***, which has demonstrated it has (i) the capability
to test against the full approved Eastern African FMD panel
according to the agreed methodology (ii) no IP / financial
conflict of interest with the vaccine development company, and
(iii) accreditation to international standards for the specified
testing

e Data to be included in the registration dossier

Host Animal Cattle from 3 months of age
Contains a minimum 6PDso per strain per dose
e  For registration:
e  Efficacy requirements as described in the OIE Manual,
FMDV chapter 3.1.8 (point 5.3), efficacy testing using
challenge virus appropriate to the virus types in the vaccine
e  PDsotest to be conducted on monovalent
Efficacy component(s) of the vaccines

e  For batch testing:
e Indirect potency tests (serology) allowed
e Batch potency test to be conducted using sera from
animals vaccinated with quadrivalent vaccine
e Pre-requisite that to qualify for cost-share payments
each batch considered as ordered / sold is shown to
meet this potency requirement

87 If companies would like to access the AgResults Cost-Share in Ethiopia, they will also be required to seek registration in
Ethiopia as it is not currently a signatory to the MRP.
88 The AgResults Judging Panel will be composed of FMD, industry, regulatory, and regional experts assembled by the PM.
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Duration of Immunity (Dol)

Minimum 6 months, with maximum of 2 doses****

Shelf Life

12 months

Differentiating Infected from
Vaccinated Animals (DIVA)

(i) Purified vaccine; does not induce antibodies to NSP or (ii) the
response to vaccination in the target species can be differentiated
from natural infection in another way.

Animal Safety

Compliant with OIE safety and innocuity standards described in the
OIE Manual, FMDV chapter 3.1.8, point 4.1

Vial Size

1 or more vial sizes, at least one of which to be a maximum of 40
doses per vial to be appropriate for use with smallholder farmers in
the region
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Appendix C: Diagnostic Evidence
This appendix describes the evidence we have been collecting as part of our data collection efforts, as
pre-specified in the design document for this evaluation. The evidence is divided into two categories:

2. Evidence in favor: This evidence increases our confidence that the answer to a particular
research question or sub-question is “yes.”

3. Evidence against: This evidence decreases our confidence that the answer to a particular
research question is “yes.”

Evidence that is necessary for confirmation or rejection of a particular hypothesis is italicized. Evidence
that is sufficient for confirmation or rejection is bolded.

Note that these lists of evidence are not exhaustive of the evidence we have collected as part of the
evaluation — our findings extend beyond these specific pieces of evidence. However, we present these
tables to make transparent the way in which we are assessing the influence of the Challenge and other
forces on the outcomes of interest. None of these pieces of evidence is conclusive on its own. We
triangulate all available to arrive at a nuanced conclusion for each research question.

Question 1 key evidence
Table 14: Question 1 key evidence

for Eastern Africa?
Sub-question

Does the cost-share incentive

signal to manufacturers that

there will be increased demand

for a vaccine meeting

AgResults requirements?

1. In what ways did the Challenge Project contribute to the development of a high-quality FMD vaccine

Evidence in favor

e Manufacturers increase budget

and staff allocations toward
FMD R&D

Manufacturers cite increased
expected demand as a reason
they are investing in an FMD
vaccine

Manufacturers cite being able
to receive a subsidized price per
dose as a reason they are
investing in an FMD vaccine
Manufacturers agree that the
$2 price/dose cost-share ceiling
is high enough for the
cost-share to be attractive
Manufacturers express belief
that buyers will participate in
cost-share

Manufacturers expect revenue
from the FMD vaccine with
cost-sharing to exceeds the R&D
costs

e Manufacturers increase

Evidence against

investments to develop
non-FMD vaccines or FMD
vaccines not meeting TPP
specifications

Manufacturers cite other
incentives/reasons (including
other funding sources) for
developing an FMD vaccine
Manufacturers were already
developing a high-quality FMD
vaccine at the time the
Challenge began and did not
accelerate R&D due to the
Challenge

Manufacturers were already
planning to register and sell a
high-quality FMD vaccine in
target country markets at the
time the Challenge began

No change in status quo

Does the FMD Vaccine
Challenge cause manufacturers
to develop a vaccine which
meets TPP specifications?

Manufacturers develop a
vaccine which meets TPP
specifications

Manufacturers develop
vaccines for other livestock
diseases for which there was no
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e Manufacturers develop a
vaccine that the AgResults
Judging Panel approves

e Manufacturers report the
business case for developing a
vaccine would have been too
weak without the FMD Vaccine
Challenge

pay-for-results incentive at a
similar pace®
o Manufacturers were already
developing an FMD vaccine
meeting TPP specifications at
the time the Challenge began
e No change in status quo

Does the FMD Vaccine
Challenge cause manufacturers
to register vaccines meeting
TPP requirements in at least
two target countries?

e One or more manufacturers

registers an FMD vaccine in at
least two target countries

e Manufacturers say that target

country markets have become
more attractive due to FMD
Vaccine Challenge

e Manufacturers simultaneously
register other livestock vaccines
in target countries, especially
for diseases for which control
has historically been viewed as
a public good and for which
vaccine registrations were thus
not permitted®°

e Manufacturers had already
registered or were in the
process of registering FMD
vaccines in target countries at
the time competition began

e No change in status quo

Question 2 key evidence

Table 15: Question 2 key evidence

vaccine?

Sub-question
Does the cost-share
mechanism reduce the price
that buyers pay for the new
high-quality FMD vaccine(s)
relative to vaccines that were
previously available on the
market?

Evidence in favor

e Price of new vaccine when using
the cost-share is below price of
other available vaccines

e Market (non-subsidized) price
of new vaccine when
purchasing directly from
manufacturer (i.e., the
transaction during which the
cost-share applies) is below
price of other available vaccines

e Purchase price at each level of
the distribution chain is lower
than the expected purchase
price without the cost-share

2. In what ways did the Challenge Project stimulate buyer uptake and distribution of a high-quality

Evidence against

e Buyers increase purchase
volumes of lower-quality FMD
vaccines

e Downstream sellers/distributors
(e.g., exclusive in-country
distributors) increase price
mark-ups to capitalize on lower
market price

e No change in status quo

89 Other livestock vaccines may be developed at similar or faster paces than an FMD vaccine even without a cost-share
incentive due to differential market dynamics, donor support, potential profitability, or other factors. We will seek to
discount these factors in our analysis.

%0 |f other non-FMD vaccines are registered because the liberalization of FMD vaccine markets encourages liberalization of
other livestock disease control markets as well, this evidence could be viewed as a positive spillover of the Challenge.
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Buyers participate in the
cost-share scheme, s.t. they pay
less than the market price

Do buyers increase the
volumes of FMD vaccine
purchases in response to the
introduction of a high-quality
vaccine?

Pre-existing buyers increase
purchase volumes of FMD
vaccine

New buyers enter the purchase
market

Buyers that do not leverage
cost-share benefits increase
purchases

Buyers say that increased
purchases are motivated by the
quality of the vaccine

Buyers increase purchase
volumes of vaccines for other
diseases®?

Buyers increase purchase
volumes of lower-quality FMD
vaccines or vaccines not tailored
for Eastern Africa

No change in status quo

Do buyers increase volumes of
FMD vaccine purchases in
response to the introduction of
a low-cost vaccine?

Pre-existing buyers increase
purchase volumes of FMD
vaccine

New buyers enter the purchase
market

Government purchases become
more stable over time, due to
annual cost-share quotas
Buyers say that increased
purchases are motivated by the
affordability of the vaccine

Buyers increase purchase
volumes of vaccines for other
diseases

Buyers similarly increase
purchase volumes of FMD
vaccines not supported by
cost-share®

No change in status quo

Do higher purchase volumes
spur investments in improved
distribution channels (e.g.,
expanded reach of distribution
channels, increased cold-chain
capacity, increased veterinary
capacity)?

Buyers say that purchases
are/were constrained by
capacity of vaccine distribution
channels

Donors support high-quality
vaccine distribution via new
programs or expanding existing
programs

Buyers invest in improved
distribution channels

Buyers cite FMD vaccine
volumes as reason for investing
in improved distribution
Donors cite increasing farmer
access to high-quality FMD
vaccines as reason for
investments in improved
distribution

Buyers say that distribution
channel weaknesses do not
constrain purchases
Stakeholders investing in
improved distribution networks
say these investments are
motivated by vaccines for other
diseases

Areas where distribution
improvements/investments are
focused do not correspond to
priority FMD control areas

No change in status quo

Do buyers and donors increase
efforts to improve FMD vaccine

Buyers (especially public sector
buyers) allocate more

Donors and buyers allocate
more personnel and/or

91 IDinsight will account for differences in sans-cost-share purchase price between FMD and other livestock vaccines when
conducting this analysis.

92 When tracking the trajectory of FMD vaccine purchases over time, IDinsight will seek to contextualize any changes based
on the number and size of FMD outbreaks within a given country between years.
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targeting toward strategic or personnel to FMD control resources to control of other
vulnerable groups of farmers? efforts animal diseases
e Donors expand or introduce e No change in status quo

programs focusing on FMD
control in target countries

e Donors and buyers describe
collaborating with each other to
improve FMD vaccine targeting

Question 3 key evidence

Table 16: Question 3 key evidence
3. In what ways did the Challenge Project encourage private sector involvement in vaccine development,
uptake, and distribution?

Sub-question Evidence in favor Evidence against

Did the Challenge encourage e One or more manufacturers e Vaccines meeting the TPP are

private sector involvement in actively developing an FMD developed by public-sector or

FMD vaccine development? vaccine meeting TPP parastatal manufacturers
specifications are privately e No change in status quo
owned

e Manufacturers say the
Challenge has made the
business case for developing an
Eastern Africa-tailored FMD
vaccine attractive enough to
invest in development

Did the Challenge encourage e Existing private sector buyers e The majority of new FMD
private sector involvement in increase purchase volumes after vaccine purchases come from
FMD vaccine purchases? introduction of high-quality the public sector
vaccines e Cost-share funds available to
e New private sector buyers enter the private sector each year
purchase market remain fully or partially unused
e Private sector buyers cite e The sector-agnostic component
cost-share incentive as of the regional pool exclusively
increasing expected profits or or primarily funds public sector
return on investment from purchases
participating in the market e No change in status quo

e Private sector component of
Regional Pool is exhausted

e Country governments liberalize
vaccine markets to allow for
more private sector purchases

Did the Challenge encourage e Increasing share of downstream | e Downstream vaccine
private sector involvement in vaccine distribution (e.g., to distribution is planned and
FMD vaccine distribution? farmers, veterinarians) occurs executed by governments
via private sector e Animal health wholesalers and
e FMD vaccines become distributors do no increase FMD
increasingly available in areas vaccine product offerings over
that are not priority control lifetime of competition
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regions for national
governments

Animal health wholesalers and
retailers who previously did not
carry FMD vaccines begin to
carry FMD vaccines

Private country-level or local
distributors participate in
demand generation efforts

e No change in status quo

Question 4 key evidence
Table 17: Question 4 key evidence

4. How has the Challenge Project affected the regulatory and policy environments for FMD and other
vaccines within target countries?

Evidence in favor

Evidence against

Sub-question

Does the Challenge push target
country governments to
liberalize FMD vaccine markets,
enabling private-sector
purchase and distribution?

One or more target country
governments pass policies to
liberalize FMD vaccine markets
Donors, PM, and/or other
AgResults stakeholders engage
in conversations regarding
vaccine liberalization with
target country governments
Government policy changes to
allow more private sector
participation in FMD vaccine
market

Target country officials cite
conversations with donors, PM,
or other AgResults stakeholders
as reason for wanting to
liberalize markets

Target country officials cite
wanting to be able to access
private sector-earmarked
cost-share funds as reason for
liberalizing markets

Countries where donors, PM,
and/or other stakeholders
engage later see policy changes
also come into effect later

e Countries in which donors, PM
and/or other stakeholders do
not engage in advocacy efforts
still liberalize vaccine markets

e Target country officials cite
reasons unrelated to the FMD
Vaccine Challenge as incentives
to liberalize animal vaccine
markets

e No change in status quo

Does the FMD Vaccine
Challenge affect target
countries national FMD control
strategies?

Target country governments
adjust policy to account for an
increased private sector role in
national FMD control

Target country governments
adjust policy to account for
greater vaccine purchasing
power

e FMD control policies change
even in countries where high-
quality vaccine(s) has not been
introduced

e FMD control policies do not
change substantially during the
lifetime of the Challenge

e Target country governments
cite reasons unrelated to the
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Target country governments
make FMD vaccine
administration a greater part of
their control strategies, due to
higher efficacy of new vaccines
Target country governments
plan to increase purchases of
FMD vaccines before an
outbreak occurs

Target country governments
cite FMD Vaccine Challenge as
incentivizing/informing changes
to national FMD control policy

Challenge as
informing/incentivizing policy
changes

No change in status quo

Do target countries increase
enforcement of pre-existing
FMD control or vaccine
policies?

Target country governments
cite increased enforcement of
FMD vaccination strategy due to
greater efficacy of new
vaccine(s)

Target country governments
cite increased enforcement of
vaccine packaging and
distribution regulations due to
increased numbers of
purchasers and distributors in
the market

Target countries were already
increasing enforcement prior to
the Challenge

Target countries cite factors
other than the presence of a
high-quality vaccine as reasons
for increasing enforcement
Level of enforcement fluctuates
during the lifetime of the
Challenge, especially if
fluctuation coincides with
political transitions

Target country officials cite
reasons other than AgResults
for stimulating improved
enforcement

No change in status quo

Do target country governments
liberalize markets for other
animal vaccines in response to
FMD Vaccine Challenge?

Government policy changes to
allow more private sector
participation in non-FMD
vaccine market

Government officials attribute
liberalization of non-FMD
vaccine markets to FMD Vaccine
Challenge (e.g., liberalizing FMD
market helped governments see
potential benefits for markets
for other vaccines)

Regulations governing
non-FMD vaccine markets
change before FMD vaccine
market is liberalized

Target country officials cite
reasons unrelated to the FMD
Vaccine Challenge as incentives
to liberalize animal vaccine
markets

No change in status quo
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Appendix D: Stakeholder Outreach

This appendix includes a list of organizations to which we reached out for the first round of data collection. We also specified the entities from
which we were able to collect data, as well as the number of individuals represented within our sample from each entity. We only highlight
organizations from which we collected primary data via a verbal interview, email correspondence, or surveys. However, in some cases where we
were unable to collect primary data, we were still able to gather data through secondary sources (e.g., notes from conversations between the
PM and the organization).

Vaccine manufacturers

Organization Data gathered during Round 1 Number of individuals represented
Biopharma Yes 4
Biovet Private Limited Yes 1
Brilliant Biopharma Yes 1
China Animal Husbandry Company Yes 1
Indian Immunologicals Yes 1
Jinyu Biotechnology Company Yes 1
Merck Animal Health Yes 1
MEVAC Yes 2
National Veterinary Institute (of Ethiopia) Yes 1
Virovet Yes 1
Boehringer Ingelheim Animal Health Yes 4
Zoetis Yes 3
The Botswana Vaccine Institute No 0
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Organization Data gathered during Round 1 Number of individuals represented
Biogenesis Bago No 0
Ceva Animal Health No 0
Kenya Veterinary Vaccines Production Institute No 0
TECON No 0
Yebio No 0

Private-sector entities

e Country Data gathered during Round Number of individuals
1 represented
Motley Burundi No 0
Alchem Burundi No 0
Cooper Burundi No 0
Pharma Bolena Burundi No 0
Ethiopian Meat Producer-Exporters Association Ethiopia No 0
Ethiopian Milk Processors Association Ethiopia No 0
Ethiopian Livestock Traders Association Ethiopia No 0
Addisbet Plv Ethiopia No 0
Berta PLC Ethiopia No 0
Alfa Fodder Ethiopia No 0
Private live animal exporters Ethiopia No 0
Ethiopian Commercial Milk Producers Association Ethiopia Yes 1
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AR Country Data gathered during Round Number of individuals
1 represented
Loni Agro Industry Ethiopia Yes 1
Rut and Hirut Ethiopia No 0
Sebeta Agro-Industry Ethiopia No 0
Adea Cooperative Milk Processing Ethiopia No 0
VISAK Kenya No 0
Ultravetis Kenya No 0
Summit Pharmaceuticals Kenya No 0
Sidai Kenya Yes 2
Medisel Limited Kenya Yes 1
Farmers Choice Limited Kenya No 0
HighChem East Africa Kenya No 0
Elanco Animal Health Kenya No 0
Olpejeta Conservancy Kenya Yes 1
Rwanda National Dairy Platform Rwanda No 0
Agrotech SARL Rwanda Yes 1
:;L\;T)te individuals involved in purchase/sale of veterinary products (eight Rwanda Ves 1
Ronheam International Tanzania Yes 2
Alpha Vet Tanzania Yes 2
Millele Animal Health Tanzania Yes 1
Pharmavacs Tanzania No 0
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AR Country Data gathered during Round Number of individuals
1 represented
Farmer Centre Tanzania No 0
Daruka Ranch Tanzania Yes 1
S&J Animal Tech Tanzania No 0
Private veterinarians (four total) Tanzania Yes 1
Private farmers (four total) Tanzania Yes 1
Eram Uganda No 0
MTK Uganda No 0
Uganda Meat Processors Union Uganda Yes 1
Private veterinarians (two total) Uganda No 0
:c:it\;?)te individuals involved in purchase/sale of veterinary products (two Uganda Yes 1

Public-sector entities

Organization

Country Data gathered during Round 1

Number of individuals represented

Ministry of Environment, Agriculture, and Livestock Burundi Yes 3
National Veterinary Laboratory Burundi Yes 1
Veterinary Drug and Feed Administration Control Authority Ethiopia No 0
Ministry of Livestock and Fisheries Ethiopia No 0
Ministry of Agriculture Ethiopia Yes 1
National Animal Health Diagnostic and Investigation Center Ethiopia Yes 1
Agricultural Transformation Agency Ethiopia Yes 1
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Organization Country Data gathered during Round 1 Number of individuals represented
Somali Livestock Resource and Pastoral Development Bureau Ethiopia No 0
Oromia Livestock Resource Development Agency Ethiopia No 0
Ambhara Livestock Agency Ethiopia No 0
Directorate of Veterinary Services Kenya Yes 2
Foot and Mouth Disease Laboratory Kenya No 0
Ministry of Agriculture Kenya No 0
Veterinary Medicines Directorate Kenya Yes 1
Food and Drug Authority Rwanda No 0
The Rwanda Agriculture and Animal Resources Development Board | Rwanda Yes 2
Medicines and Medical Devices Authority Tanzania No 0
Ministry of Livestock and Fisheries Tanzania Yes 3
The National Drug Authority Uganda Yes 1
Uganda Meat Export Development Programme Uganda No 0
Ministry of Agriculture, Animal Industry, and Fisheries Uganda Yes 5

AgResults-affiliated organizations

Organization \ Data gathered during Round 1 Number of individuals represented
AgResults Secretariat Yes 1
AgResults Project Manager Yes 3
Project Technical Committee Yes 8
World Reference Laboratory for FMD Yes 1
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Organization Data gathered during Round 1 Number of individuals represented
The Bill and Melinda Gates Foundation Yes 2
United States Agency for International Development Yes 1
The British Foreign, Commonwealth, and Development Office Yes 1
Global Affairs Canada Yes 1
Australian Centre for International Agricultural Research Yes 1
The World Bank Yes 1

Non-AgResults-affiliated organizations

Organization Data gathered during Round 1 Number of individuals represented
Global Burden of Animal Diseases Yes 2
University of Glasgow Yes 3
The Nelson Mandela African Institution of Science and Technology Yes 1
Food and Agriculture Organization of the United Nations Yes 1
Veterinaires Sans Frontieres Yes 1
Pan African Veterinary Vaccine Center of the African Union Yes 4
The European Union Commission for the Control of FMD Yes 2
Intergovernmental Authority on Development Yes 2
World Organization for Animal Health Yes 2
Livestock Vaccine Innovation Fund Yes 1
African Association of Para-Professional Veterinarians Yes 1
Independent livestock consultants Yes 2
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Organization Data gathered during Round 1 Number of individuals represented
The African Union Inter-African Bureau for Animal Resources No 0
East African Community No 0
Common Market for Eastern and Southern Africa No 0
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