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Introduction
Foot and Mouth Disease (FMD) is widely believed to be the most economically devastating livestock
diseases in the world (USDA 2007). FMD is endemic in many low-income countries including in most parts
of Asia, Africa and the Middle East, and a few countries in South America. An FMD outbreak causes
devastating impacts on farmers with adverse effects on livestock assets, production income and
consumption. FMD is highly contagious and may spread to FMD-free countries through animal movement
and international trade, as seen in outbreaks in the United Kingdom (2001), Japan and the Republic of
Korea (2010)2. The control of FMD is therefore a global public good (Forman, Le Gall, Belton, Evans,
François, Murray, Sheesley, Vandersmissen and Yoshimura, 2009).
The Global Strategy for Control of FMD (hereafter the global strategy) is a fifteen year programme that has
been developed by the Food and Agriculture Organization (FAO) and the World Organisation for Animal
Health (OIE) as part of the Global Framework for the Progressive Control of Transboundary Animal
Diseases (GF-TADs). The Progressive Control Pathway (PCP) for FMD involves FMD endemic countries
progressively increasing their levels of FMD control through, for instance, building adequate laboratory and
surveillance systems, creating effective veterinary services, and supporting quality-controlled vaccination
programmes. In addition, the laboratory and epidemiology network proposed by the strategy is designed to
provide an efficient and effective regional coordination and support mechanism, by clustering its main
activities amid the seven FMD ‘regional virus pools’. While much can be done to control the disease at the
national level, an internationally-coordinated strategy takes advantage of the positive externalities that each
country’s disease control actions provide to other countries.
The objective of this paper is to prepare an initial cost estimate3 for the first five years of the global strategy
at the country, regional and global levels. The paper relies heavily on discussions with and data provided by
experts consulted between November 2011 and May 2012. At this initial step of evaluation, the paper is
subject to two major limitations. First, as complete cost data at the individual country level are not available,
the estimate should not be viewed as reflecting individual countries’ ‘budgets’. Second, as the global
strategy builds on on-going FMD control programmes in some cases, a key question would be how
‘incremental’4 (or ‘additional’ or ‘marginal’) investment would bring extra benefits. The incremental approach
is taken for the cost estimate at the regional and global levels, so that the estimate does not include the
costs of existing programmes such as salaries of existing staff or the costs incurred by laboratories which
are already operating. However, in terms of our cost estimate at the country level, as the information to
calculate incremental costs is not readily available, the paper reports ‘total’ costs as a first step.
This exercise should be seen as a preliminary one, allowing re-examination of costs with budget
refinements, and providing a base from which reassessments may be made as information about the
benefit-cost ratios of particular activities becomes available – perhaps from analyses of the type undertaken
by Hagerman, McCarl, Carpenter and O’Brien (2012). The international budget costs required actually to
implement the strategy would also depend heavily upon the extent to which resources generated for the
strategy were used to supplement national and regional resources. If, for instance, support to countries
were conditional on their own or regional commitments of resources, the budget would adjust depending
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These outbreaks cost the UK £5.8-6.3 billion (Thompson, Muriel, Russell, Osborne, Bromley, Rowland, Creigh-Tyte
and Brown, 2002); Japan ¥235 billion (The Japan Times, August 12, 2010, Foot-and-Mouth Losses may Cost
Miyazaki ¥235 billion); and Korea 3 trillion won ($2.7 billion), (JoongAng Daily, March 25, 2011, ‘With FMD Over,
New Precautions Unveiled by Government’).
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The economic cost of an animal disease is typically assessed in terms of two distinct components in the literature: (i)
losses following disease occurrence such as production losses and (ii) expenditures made to control disease or
prevent its occurrence. See, for instance, Rushton, Thornton and Otte (1999). The scope of this paper is limited to
the second component of the cost, specifically focusing on the cost of the global control strategy.
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In this paper, the term ‘incremental’ is used to indicate activities which are ‘additional’ relative to existing ones.
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upon the share of the total cost to be met from national and regional, versus international sources, and the
willingness or ability of countries and regions to commit their own resources to the strategy.
Following this introduction, Section II presents briefly the background of this study, including the nature of
the PCP, the characteristics of countries by PCP stage and the mechanism of the proposed global
laboratory and epidemiology network. Section III turns to Tisdell (2006, 2009)’s simple model to illustrate the
costs and benefits of animal disease control programmes especially when countries face initial fixed costs in
starting a programme. Section IV presents data, methodology and our initial cost estimates of the global
strategy at national, regional and global levels. Section V presents conclusions. We also document the
spreadsheets used to calculate the costs of the global strategy. The spreadsheets are designed to be
flexible so that one can easily change assumptions and data as new information becomes available and
alternative approaches are investigated.

Background
The Progressive Control Pathway for Foot and Mouth Disease
The Progressive Control Pathway for Foot and Mouth Disease is a tool developed by FAO and OIE to assist
countries where FMD is still endemic to progressively increase the level of FMD control (FAO, 2011).
Figure 1 shows that the PCP consists of five stages in addition to stage 0 where no or only marginal FMD
activities are undertaken, and for each stage (1 to 5), includes a set of typical FMD control activities.
The PCP takes into account the diversity of participating countries, and allows them flexibility in the speed
and extent of their progress. Countries with no reliable information on FMD (Stage 0) would initiate
comprehensive studies on epidemiology and socio-economic context. Once risk and control options are
identified, countries may target their control measures upon a key livestock sector and/or critical risk points
(from Stage 1 to 2). At higher stages, the focus moves from targeted approaches to elimination of FMD virus
circulation in at least one zone of the country with more aggressive control strategies (FAO, 2011).

Fig. 1: Stages of the progressive control pathway for foot and mouth disease (Source: FAO, 2011)
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While the PCP provides a guide for countries to progress to the point where they attain officially recognised
FMD ‘free with vaccination’ or ‘free without vaccination’ status at the end of Stages 4 and 5, respectively,
countries may decide not to progress beyond Stages 2 or 3, both of which provide sustainable management
of FMD at lower levels and provide both domestic benefits and reduced risk of international externalities
resulting from disease outbreaks (FAO, 2011).

Characteristics of countries by PCP stage
There is substantial variation in economic structure and income level across different PCP stage countries.5
Figure 2.a shows the average proportion of agricultural value added in Gross Domestic Product (GDP) by
PCP stage countries. Countries in PCP stage 0 followed by those in PCP stage 1 are the economies whose
incomes depend most on agriculture, with their average agricultural value added representing 26.0% and
20.5% of GDP respectively. In contrast, FMD-free6 countries are those which rely the least on agriculture,
with their income from agriculture averaging 6.2% of GDP.
Figure 2.b shows average Gross National Income (GNI) per capita by PCP stage.7 Countries in PCP
stage 0 are the poorest with their average GNI measuring $1,514 (versus $4,762 in PCP 1 countries)
whereas GNI in FMD-Free countries averaged $23,054 in 2010.8
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As of May 2012, out of the OIE's 178 member countries, 66 are recognised as officially FMD free: 65 countries are
officially recognised as ‘FMD free without vaccination’ as described in Article 8.5.2 (country) of the Terrestrial Code
and one is ‘FMD free with vaccination’ as described in Article 8.5.3 (country). Ten countries have officially free
‘zones’: 6 countries have free zones without vaccination under Article 8.5.4 and 4 countries have free zones with
vaccination under Article 8.5.5 and free zones without vaccination. Out of the 102 countries without FMD free status,
6 had an official status that is currently suspended. The mapping of countries into PCP stages in this paper is as per
discussion with GF-TAD FMD Working Group on December 19, 2011. (See the spreadsheet for the list of countries).
Thirty-nine countries are assumed to be in PCP stage 0, 23 in stage 1, 17 in stage 2, 8 in stage 3, and 11 in stage 4
or 5. 65 countries had ‘FMD free without vaccination’ status as mentioned above. The remaining countries were
assumed to be ‘Historically free of FMD’ countries as described in Article 1.4.6.a of the Terrestrial Code. The
‘Historically free of FMD’ countries have no official recognition by OIE and their status is based on the absence of
notification of the disease for 25 years (with or without vaccination) (e-mail communication with the GF-TADs FMD
Working Group).
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In this section, the term ‘FMD free’ refers to 65 countries which are officially recognised as ‘FMD free without
vaccination’ and do not include ‘Historically free of FMD’ countries explained in Footnote 5.
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GNI figures are reported here since the income group classification by the World Bank used in this paper is based
on GNI per capita.
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Some caution needs to be exercised in looking at national poverty levels with average GNI, as a small number of
high income countries included in the group may increase the average substantially. If GNI measures are reported in
median, the median GNI for PCP 0 and PCP 1 countries measured $785 and $1,450 respectively. If we use the
proportion of people who live on incomes under $1.25 in Purchasing Power Parity (PPP) as a measure of poverty,
43.4% and 23.5% of people in PCP 0 and PCP 1 countries on average lived on less than $1.25 per day (author’s
calculation based on ‘HDR_2011_Statistical_Tables’ downloaded from the United Nations Development Program
(UNDP) website (Available at: hdr.undp.org/en/reports/global/hdr2011/download/en/).
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Fig. 2.a.:
Agricultural Value Added in GDP
by PCP Stage9 (%) (Source: the
World Development Indicator
(WDI), the World Bank)

Fig. 2.b.:
Gross National Income per capita
by PCP Stage ($)
(Source: the WDI, the World Bank)

Fig.2.c.:
Exports of FMD Live Animals &
Meat per Capita by PCP Stage ($)
(Source: the U.N. COMTRADE
System; the WDI, the World Bank)

10
In 2009, world exports of ‘meat’ and ‘live animals’ susceptible to FMD were $67.9 billion, and FMD-free
and PCP Stage 4, 5 countries accounted for 83.7% and 11.8% of the exports of this category respectively.

9

The categories ‘Free HIST’ and ‘Free OIE’ refer to the ‘Historically free of FMD’ and ‘FMD free without vaccination’
categories explained in Footnote 5.

10 The ‘Live animals’ considered are live bovine animals (HS (Harmonised System) 0102), live swine (HS 0103), and
live sheep and goats (HS 0104). ‘Meat’ includes meat of bovine animals, fresh or chilled (HS 0201), meat of bovine
animals, frozen (HS 0202), meat of swine (pork), fresh, chilled or frozen (HS 0203), and meat of sheep or goats,
fresh, chilled or frozen (HS 0204). (Source: the U.N. COMTRADE System).
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Figure 2.c presents exports of live animals and meat susceptible of FMD per capita by PCP stage.
In 2009, FMD-free and PCP Stage 4 and 5 countries exported $66.3 and $42.4 worth of these products per
capita respectively. The countries below PCP stage 4 appear to have much less opportunity to participate in
(official) export markets with their average exports in per capita terms measuring around $1.0 per year.
FMD presence may play a role in this low level of export market participation, although structural limitations
in the livestock sectors in those countries, such as low investments in processing and marketing
infrastructure, may also play a role.

Laboratory and epidemiology network
The laboratory and epidemiology network proposed by the global strategy is characterised by its ‘layered
structure’, at the national, regional and global levels, with its main activities clustered at the regional level
(E-mail communication with the GF-TADs FMD Working Group). The latter structure is designed to provide
the global strategy with an effective and efficient regional approach addressing the issues of externality,
epidemiology, economies of scale and quality assurance.
The transboundary nature of animal diseases implies the existence of an externality (Ramsay, Philip,
Riethmuller, 1999) as the participation (or non-participation) of a country in a control programme will lead to
a decreased (or an increased) risk of contracting the disease for other countries. In the presence of
externality, economic theory suggests lack of coordination between countries can lead to suboptimal
outcomes in terms of control effort levels of each country and at the aggregate level. A regional approach
through which countries coordinate and harmonise control or eradication programmes has long been
recognised as a key strategy in addressing highly contagious and transboundary animal diseases. For FMD
control, good contemporary examples of regionally coordinated approaches are already seen in the cases
of the European Commission for the Control of Foot-and-Mouth Disease (EuFMD), the Pan American
Health Organization (PAHO) and the Sub-Commission for Foot and Mouth Disease Control in China and
South-East Asia (SEA-C-FMD) (GF-TADs FMD Working Group, 2011).
The specific viruses responsible for the disease differ by region and the concept of ‘regional virus pools’
provides an organising principle for coordinating laboratory and epidemiology activities. The vaccines
needed in each country depend on the virus pool responsible for infections in that country. Figure 3 shows
the seven epidemiological regions or virus pools of FMD.

Fig. 3: Seven Regional Virus Pools of FMD (Source: OIE/FAO, 2009)
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There are seven serotypes of the FMD virus (FMDV), namely, O, A, C, SAT 1, SAT 2, SAT 3 and
Asia 1 and more than sixty subtypes, that infect clovenhoofed animals (OIE, 2009; USDA 2007). As
vaccination against one serotype does not confer immunity against another, the vaccines needed differ
between Pools and this creates a demand for laboratory and epidemiology services specific to each virus
pool. Clustering laboratory and epidemiology activities at the regional level also generates economies of
scale through pooling and sharing resources, expertise and technical capabilities.
Building on FAO/OIE’s existing reference laboratory network, the global strategy would strengthen regional
laboratory networks. While there is a number of OIE/FAO FMD Reference Centres (RCs) worldwide,11 they
are lacking in East and West Africa and in West Eurasia. In these regions, the global strategy would support
existing leading regional laboratories, perhaps those in Egypt, Ethiopia, Senegal, Mali, Nigeria and Turkey,
to become OIE/FAO RCs or equivalent laboratories through training, technical assistance and support in
strengthening their laboratory networks.
The global strategy would recruit ten new epidemiologists to be based amid seven virus pools: one person
each for Pools 1 (East and South-East Asia), 2 (South Asia), 5 (East Africa), 6 (Central and South Africa),
and 7 (South America), three people for Pool 3 (West Eurasia) and two people for pool 4 (West Africa).
The global strategy also foresees hiring seven laboratory specialists (one for each pool). These experts play
a catalytic role in engaging in key activities at the regional level while providing technical assistance to
countries through support missions.
The laboratory network would be integrated vertically at the national, regional and global levels. Ideally,
there would be one national laboratory per country; with regional laboratories (RCs when they exist in the
region or leading regional laboratories) assisting national laboratories through training, technical assistance,
and laboratory testing12; and one of the RCs (perhaps the WRLFMD in the UK) serving as a global
coordinating laboratory. The establishment of the laboratory network across all levels, with its major
activities clustered at the regional level, is a central cost-saving element of the strategy.
The global strategy would also establish and strengthen an epidemiology network with a structure similar to
that of the laboratory network: it would consist of national units for epidemiology, regional epidemiology
centres (either official OIE/FAO collaborating centres or leading epidemiology regional units when an official
OIE/FAO collaborating centres does not exist in the region)13; and one of the OIE/FAO collaborating
centres for Epidemiology would coordinate and harmonise at the global level (GF-TADs FMD Working
Group, 2011).
Another rationale for strengthening regional networks is to create a vehicle through which national FMD
control programmes will be reinforced, through the progressive institutionalisation of Veterinary Services
(VS) and their strengthening according to OIE standards on quality of VS, as well as through
standardisation of safe and good quality vaccines.
Finally, progress of the global strategy would require strong coordination and cooperation mechanisms.
One advantage of the GF-TADs performing the coordination role is that the strategy can benefit from the
expertise and experience of OIE and FAO, including through insights from their successful campaign to

11 There are eleven OIE/FAO RCs in Argentina, Botswana, Brazil, Canada, China, India, Russia, South Africa,
Thailand, the UK and the USA. Some laboratories are not labeled as ‘Reference Centres’ but participate in the
network, for instance, by providing data and hosting or taking part in events (e-mail communication with the GFTADs FMD Working Group).
12 Improving the quality of laboratory tests requires sharing and joint evaluation of surveillance information on
laboratory diagnoses, serotyping, genetic characterisations and vaccine matching tests and harmonising standards
for diagnostic procedures (OIE/FAO, 2009).
13 The Regional GF-TADs Support Units and/or the Regional Animal Health Centres may play a role when appropriate.
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eradicate rinderpest 14. Another advantage lies in the fact that the strategy can use these organisations’
existing worldwide platforms (e.g., as seen in their network of OIE/FAO RCs) as well as their close ties with
the regional organisations.
The proposed coordination mechanism of the global strategy is also characterised by a layered structure.
At the international level, the GF-TADs’ FMD Working Group, under the supervision of the GF-TADs
Management Committee and the guidance of the GF-TADs Global Steering Committee, contributes to
prepare and monitor the implementation of the global strategy, promotes the laboratory and epidemiology
network at the regional and international levels, and contributes to the harmonisation of the various regional
and national strategies (GF-TADs FMD Working Group, 2011).
At the regional level, where regional platforms which coordinate FMD control programmes do not already
exist, the Working Group provides support to the Regional GF-TADs Steering Committees which in turn
coordinate FMD activities at the regional level. At the national level, the Working Group provides technical
assistance by providing international experts in the field of FMD activities and through its technical and
administrative involvement in the procedures of GF-TADs acceptance of PCP country status. The FMD
Working Group could also be involved by stimulating countries to ask for Performance of Veterinary Service
(PVS) status if they progress along the PCP pathway.

Benefit function ƒ(E)
Total cost (TC)
($)
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Fig. 4.a.: A Cost Benefit Model for Livestock Disease15
In the figure, the curve marked OP is the benefit function ƒ(E), which measures the benefits arising from
reduction in economic loss from the disease and E represents the level of variable expenditure16 of control
of the disease chosen by policy makers. The benefit function increases at a decreasing rate over the
relevant range around the optimal level of activity, (ƒ  0 and ƒ 0) with respect to E. In other words,

14 The New York Times, June 27, 2011, ‘Rinderpest, Scourge of Cattle, Is Vanquished.’ (Available at:
www.nytimes.com/2011/06/28/health/28rinderpest.html?pagewanted=all).
15 In this figure, the benefit function ƒ(E) is shown in blue whereas the total cost, which consists of fixed cost (k) and
variable cost (E), is drawn in green.
16 In the model, the investment in disease control is measured by expenditure in order to simplify the analysis. It should
be noted that the success or failure of any control programme would also depend on how the expenditure will be
used. It would be influenced by the quality of the programme and by the transparency and accountability of
expenditures in the disbursement and use of the funds (e-mail communication with the Working Group).
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assuming that a country starts its control activity in the area where the return is the highest, the benefit from
the first unit of investment in disease control would be larger than each subsequent one.

A simple model: economics of controlling livestock diseases17
This section illustrates a simple model developed by Tisdell (2006, 2009) which analyses the economics of
controlling livestock diseases taking into account initial fixed costs. Whereas this paper’s focus is on costing
of the strategy, this section is intended to put the cost analysis in a broader perspective; and to provide a
link between the analysis in this paper and a Cost-Benefit analysis that may be undertaken in the future.
Tisdell (2006, 2009) develops a model which relates the benefit which arises from a control programme and
the total cost of the programme for a country. Figure 4.a illustrates the model with the presence of start-up
costs for controlling a disease (Tisdell, Figure 2, p.3, 2006).
The total cost (TC) of control programme consists of potential start-up or fixed costs, k (k  0), and variable
outlays E.
TC = k + E.
In the figure, start-up costs are shown as OH and the line HJ (a 45 degree line) represents the total cost of
controlling the disease. The figure indicates that at least the level of expenditure of k + E0 is required before
total benefits cover costs.
Under this model, the net benefit (NB) from disease control is given by the difference between the total
benefit and total cost
NB = ƒ(E) – TC.
The net benefits of the control programme are maximised when the extra economic benefit from an
additional increment to E equals the marginal cost. Choosing units such that the unit cost of variable
expenditure is $1,
ƒ(E*) = 1
where E* is the optimal level of variable expenditure.
Tisdell’s model aids in explaining the costs and benefits of control programmes for countries in different
PCP stages. For countries which are in low PCP stages, the existence of a start-up cost k implies that it
may take some time before the benefits start to outweigh the costs. For instance, a comprehensive study of
FMD epidemiology and its socio-economic impacts needs to be undertaken before developing a risk-based
or targeted control measures (FAO, 2011). Research of this kind is part of the fixed costs.
For countries which have already invested in the control programme, for instance, if a country is at E1, the
economically relevant question is how much ‘incremental’ investment would be necessary to reap extra
benefits. For instance, if the country wishes to attain the nationally optimal level of investment, the additional
expenditure needed to attain E* would be (E* - E1). For countries in later PCP stages, how far countries
progress along the PCP may largely depend on countries’ benefit functions. For instance, for potential
exporters of livestock products, the benefits from striving for the FMD-free status are likely to be larger.
One challenge of the global strategy is that a number of countries in PCP stage zero are low income
countries and they may face larger start-up costs due to systemic problems such as weakness of veterinary
services, infrastructure, and legislative and institutional framework.

17 This section draws heavily from Tisdell (2006, 2009). We are indebted to Mimako Kobayashi and Will Martin for the
extension of Tisdell’s model.
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Figure 4.b illustrates the case where a start-up cost for a country is prohibitively high to implement
the programme.
J
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Total cost
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Fig. 4.b.: A cost benefit model for livestock disease control in a country with high start-up cost
Figure 4.b shows a hypothetical case in which the total cost is greater than total benefit at any level of
investment (NB = ƒ(E) – TC  0) and that, in such a case, a country has no incentive to commit to the global
FMD control programme alone. However, given the negative externalities for other countries created by the
presence of the disease in another country, a ‘big push’ from the international community to cover these
fixed costs – and perhaps some variable costs – may potentially be justified.
Figure 4.c introduces the concept of externality, taking into account the implications of increased disease
control levels for other countries through, for instance, reductions in the probability of disease outbreaks.
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Fig. 4.c.: A cost benefit model for livestock disease with externality
When countries invest collectively in disease control programmes, the national benefit function shifts
upward (OP) due to the resulting reduction in the risk of infections from other countries. The higher national
benefit function associated with positive externality (OP) suggests there are both greater benefits ƒ(E**)
and a higher optimal level of control at E** than would be chosen by the individual country.
The current proposal for the PCP reflects professional judgement about the best approach to move forward
on control of this disease. Before making final judgements about whether to support this proposal, countries
are likely to want detailed estimates of the costs of this approach, and analyses of both the total benefits of
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the currently-proposed package and estimates of the costs and benefits of some extensions to, or deletions
from, the current proposal. This analysis is an initial step in the direction of providing this information by
measuring the costs of the current proposal. If this cost corresponds to a level like E1 in the figures,
knowing the magnitude and the composition of this cost might, alone, prove valuable to policy-makers for
whom the scale of the cost is an important criterion for deciding whether a move forward is likely to be
feasible. Information on the composition of the cost is likely to be important for policy makers interested in
scaling up or scaling down the activity in some dimensions, such as by country or by the distance moved
along the PCP.

Costing the global FMD strategy
Costs of the strategy at the country level
We included all countries in PCP stages 0, 1, 2 and 3 for potential support (a total of 87 countries).
Countries in initial PCP stage 4 and beyond will be part of the regional and global networks even though
they would not receive general support.
Figure 5.a presents the number of countries which belong to each PCP stage by region.18 The figure shows
that the PCP 0 countries are predominantly in Africa. It is also clear that the majority of Eurasian countries
belong to PCP stage 1 or 2; four out of five South Asian countries are mapped in PCP 1 (one in Stage 3);
and the only two South American countries included are both in stage 2. While we are not sure that higher
income Eurasian countries and SEA-C-FMD countries need support, they are included for the purpose of
this initial cost estimate

Africa

East and
Southeast
Asia

Eurasia

South
America

South
Asia

Total

Initial PCP 0

34

1

4

0

0

39

Initial PCP 1

4

2

12

0

5

23

Initial PCP 2

4

3

8

2

0

17

Initial PCP 3

4

1

2

0

1

8

Total

46

7

26

2

6

87*

Fig. 5.a.: Composition of PCP 0-3 countries by PCP stage and by region

18 ‘Central and South Africa’, ‘North and East Africa’, and ‘West Africa’ are aggregated as ‘Africa’. ‘Eurasia’ includes
‘Europe’
and
‘West
Eurasia’.
The
country
classification
is
as
per
the
document
‘FMD_Copie_de_List_of_Countries_PCP_Status_(1)’ provided by GF-TADs FMD Working Group in November,
2011. See the spreadsheet for the countries included in each region.
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Low

Lowermiddle

Uppermiddle

High

Total

Initial PCP 0

21

14

1

1

37

Initial PCP 1

9

11

1

2

23

Initial PCP 2

1

4

8

4

17

Initial PCP 3

1

2

4

1

8

Total

32

31

14

8

85*

Fig. 5.b.: Composition of PCP 0-3 countries by PCP stage and by income group
Notes: *The totals of figure 5.a and figure 5.b differ since two countries which are not classified by the World
Bank’s income groups are not included in Table 5.b.
Figure 5.b shows the number of countries at each PCP level by income group19. As shown already in Figure
2.b, there appears to be a high correlation between low PCP level and low income level. In particular, PCP
0 countries are overwhelmingly low and lower-middle income economies and PCP 1 countries show a
similar pattern, but to a lesser extent. The countries in PCP stages 2 and 3 include higher proportions of
upper-middle and high income countries relative to PCP 0 and 1 countries. The PCP 2 and 3 countries are
less likely to be low income countries, with some exceptions.
The total cost of the FMD Global Strategy for each country is calculated by summing up the cost of FMD
activities across five years and across activities weighted by the probability of moving on to the next stage.
It is assumed that 100% of countries in PCP 0 move to PCP 1 in five years. 75%, 50% and 25% of PCP 1,
PCP 2 and PCP 3 countries, respectively, are expected to move on to the next stages at the beginning of
the fourth year respectively.
Total Cost (TCs) of the programme for each country at the initial stage s is calculated using the following
formula (the country subscript is omitted for simplicity):

where Cj,s,y is the cost of the programme j (j = 1,..M) in PCP stage s (s = 0,..3) in year y (y = 1..Ys..5) where
Ys is the years required to move to the next stage (for those countries that move). s is the probability of
moving to the next stage at stage s20.

19 The income group is as per July 2011 classification defined by the World Bank. Economies are divided according to
2010 GNI per capita: low income, $1,005 or less; lower middle income, $1,006-$3,975; upper middle income,
$3,976-$12,275; and high income, $12,276 or more (Available at: data.worldbank.org/about/country-classifications).
20 For instance, consider calculating the cost of laboratory testing for a small country (Item 5 in Annex 1) whose initial
PCP level is one (j = laboratory testing , s =1). 75% of countries move to the next stage (1 = .75) and it takes three
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Cost of the FMD programme without vaccination costs
As the costing information on individual countries is not available at this stage, we employ a strategy of
using an ‘average’ of countries which typically participate in PCP and costing assumptions provided by
experts having experience in the regions. Annex 1 presents the data used for this calculation by
FMD activity, by PCP stage, and by country size.
Table I presents the results for the 5-year FMD global strategy costs without including vaccination costs for
79 initial PCP 0-2 countries.21 Since these costs do not vary with the number of animals treated, they are
part of the fixed costs. Once FMD activities start in a country, one national coordinator and an administrative
assistant are typically hired as the national focal points (Item Country 1 (C1)).22 Whereas other
FMD activities also involve local labor, their labor costs are not adjusted assuming that higher operational
costs resulting from a variety of constraints in poorer (thus, lower labor cost) countries may offset their lower
labor costs. Support for socio-economic appraisal (Item C2) is costed at a relatively higher amount in the
first year of PCP stage 0 to initiate research, and is continued in the later stages. (Annex 1). Communication
cost to disseminate information and raise public awareness, a crucial activity to control a disease by
increasing outbreak reporting and changing behaviours, is costed in Item C3.
Table I. Initial 5-year cost of FMD activities at the country level ($1,000)
Category

Sub-category

C1. Personnel

C1. Salaries for a national coordinator and an administrative assistant

C2. Socioeconomic
assistance

C2. Includes description of animal populations and husbandry systems, value chain
analysis, socio-economic studies, and analysis of FMD impacts.

4,621

C3. Communication &
public awareness

C3.1. Communication and Public Awareness

5,581

C4. Operation costs

C4.1. Office equipment (computers, printers, etc.)

1,580

C4.2. Unforeseen (other)

3,950

C5.1. Purchase/Replacement of machine, equipment and warranty

4,768

C5. Laboratory and
epidemiology

C5.2. Annual cost for equipment, quality assurance (QA), and training

Est. Cost
12,047

11,850

C5.3. Local Labor for sample collection

1,689

C5.4. Local Labor for sample laboratory testing

1,057

C5.5. Cost of laboratory testing

3,532

C5.6. Sampling material (vacutainers, needles, syringes, cryovials, etc.)

1,975

C5.7. In-country training for field staff

9,875

years for progressing countries to go to the next stage (Y1=3). The annual costs of laboratory testing for PCP stage
1 and stage 2 countries are $5,000 and $10,000 respectively. Thus, the expected total cost for laboratory testing for
the next five years is $5,000 x 3 + .75 (10,000 x 2) + (1-.75) x $5.000 x 2 = $32,500.
21 We assume that countries who move from PCP 2 to PCP 3 receive general support for the first two years of
transition. However, for countries that are already in PCP stage 3, it is assumed that they do not receive general
support for their national programme but receive some support for their vaccination programme.
22 Salaries of these personnel are estimated based on U.N. salary scales applying uniform assumptions that the salary
of a national coordinator is about 50% of the total net remuneration across steps in levels NO-A and NO-B in the
national officer category, while the administrative assistant salary is computed as 50% of average U.N. salaries
across
steps
in
level
G4
of
the
general
service
category
(Available
at:
www.un.org/Depts/OHRM/salaries_allowances/salaries/gs.htm). These assumptions are based on the actual FMD
project experience in selected countries in Eurasia.
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Table I. (cont.)
Category

Sub-category
C5.8. Travel expenses to participate in regional wet laboratory training

C6. Database

Est. Cost
1,106

C5.9. Travel expenses to participate in regional calibration trainings

988

C5.10. Proficiency panel and shipping costs

988

C6.1. Database including user training and maintenance

Total

2,573
$68,177

Fig. 6: Composition of FMD costs at the country level
Developing adequate laboratory and surveillance systems at the national level is an essential part of the
strategy23 The costs of doing so include the purchase and replacement of machinery every five years
(Item C5.1)24 and annual costs such as maintenance of equipment, quality assurance (QA) and provision of
training (Item C5.2). The costs of sample collection (Item C5.3), laboratory testing (Item C5.5) and local
labor for testing (Item C5.4) vary depending on PCP stages and country size. The farther a country has
advanced in PCP stages and the larger the country’s animal population (and consequently the number of
tests per year)25, the higher generally are the costs of sample collection and laboratory testing.
Our cost estimate includes expenses for national laboratories to participate in the regional laboratory
network such as travel expenses for technical staff from the national laboratory to attend regional laboratory
training (Items C5.8-C5.9) and the cost for proficiency panels and shipping (Item C5.10). The FMD
Database that will be put in place will include regional and national modules (Item C6). Overall, the costs of
PCP-related activities across PCP 0, 1, and 2 countries over the initial 5 years add up to $68 million, not
including vaccination costs.
Figure 7.a and Figure 7.b demonstrate the total FMD activity costs for initial PCP 0-2 countries by region
and by income group respectively.

23 In endemic areas, some countries lack effective central National Reference Laboratories (NRL)s for FMD and are in
this case reliant on the services of an OIE/FAO reference laboratory or a veterinary laboratory in a neighbouring
country (GF-TADs FMD Working Group, 2011). Many of them have limited laboratory capabilities and some of them
face financial constraints in collecting samples from the field or in paying the airfare for shipping isolates to regional
reference laboratories for further investigation.
24 An ELISA reader needs to be purchased/replaced every five years and an RT-PCR machine needs to be purchased
for countries which move to PCP stage 2.
25 Country sizes are classified into three categories: small if a country’s FMD-susceptible animal population is less than
10 million; medium if it is between 10 and 30 million; and large for those with more than 30 million animals.
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Africa

East and
SE Asia

Eurasia

South
America

South
Asia

Total

Initial PCP 0

26,936

800

3,131

0

0

30,867

Initial PCP 1

3,481

1,580

10,860

0

4,070

19,990

Initial PCP 2

3,747

2,984

8,356

2,233

0

17,319

Total

34,163

5,364

22,347

2,233

4,070

68,177*

Fig. 7.a.: Costs of FMD activities by region for initial PCP 0-2 countries
(excluding vaccination costs) ($1,000)

Low

Lowermiddle

Uppermiddle

High

Total

Initial PCP 0

16,301

11,408

832

744

29,283

Initial PCP 1

7,494

9,392

961

2,144

19,990

Initial PCP 2

957

3,741

8,282

4,341

17,320

24,751

24,540

10,074

7,228

66,593*

Total

Fig. 7.b.: Costs of FMD activities by income group for initial PCP 0-2 Countries
(excluding vaccination costs) ($1,000)
*The totals of figure 7.a and figure 7.b differ since two countries which are not classified by the World Bank’s
income groups are not included in Table 7.b
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Figure 7.a reveals that Africa followed by Eurasia are the regions which incur the largest costs accounting
for $34 million and $22 million (50% and 33% of total costs) respectively. The high proportion of these
regions in total cost appears to reflect a large number of countries belonging to these groups which are
considered for support. In contrast, excluding vaccination costs, the South America region generates only
$2 million (3% of the total cost), as the latter region consists of only two countries. Figure 7.b shows that low
and lower-middle income countries account for a large majority of costs with the combined costs of these
countries amounting to $49 million (74% of total cost).
Across all the countries, the average cost of the activities per country for five years (excluding vaccination
costs) comes out to $863,000. The costs of FMD activities for the countries whose initial PCP stages
are 0, 1 and 2 are estimated to be $791,000, $869,000, and $1,019,000 respectively. The higher the initial
PCP stage, the higher is the cost of activities as there are more activities as countries progress
(more machines, more surveillance activities etc.); and higher PCP stage countries tend to be highersalary countries.
There is little variation in FMD costs across countries in the current data as we worked on the ‘averages’ of
representative countries so that the sum of the costs across countries adds up to a reasonable cost
estimate. At a later stage, when we develop individual country budgets, we expect to see much larger
variation in national FMD activity costs. On the one hand, some countries may face a huge start-up cost, for
instance, if they need to build necessary minimum infrastructure (see Figure 4.b). On the other hand, other
countries may need little support if they are already integrated into a good FMD control programme.
Whereas PCP related activities included in this paper contribute to develop national veterinary services, the
costing does not include budgets to strengthen the overall capacity of national veterinary services proposed
in Component 2 of the global strategy.26 Under the OIE PVS Pathway for the strengthening of Veterinary
Services, 117 countries have officially requested an evaluation of performance of their Veterinary Services.
On the basis of the high number of countries engaged in this process, there is a clear widespread
expression of interest to address good governance of Veterinary Services. In any case, the success of this
programme is linked to the overall capacity of national veterinary services in charge of these activities.

Vaccination costs27
Vaccination is an essential tool for reducing the incidence of disease in endemic countries. In this section,
we estimate the cost of vaccination using the vaccination schedule in which vaccination coverages per
PCP stages/years and per region are indicated (See Annex 2). We assume that countries start vaccinating
large ruminants (cattle and buffalo) in the first year of PCP stage 2 with vaccination targeted at critical risk
points and in high risk groups, and that they progressively increase the proportion of animals vaccinated as
they move along the vaccination schedule. At the beginning of stage 4, the focus moves to include more
categories of susceptible livestock, starting to vaccinate both large and small ruminants (except in South
America). The progression rates are specified to be the same as those used in calculating the costs for the
FMD national activities above, i.e., 100% of countries in initial PCP 0 move to PCP 1 in five years whereas
75%, 50% and 25% of initial PCP 1, PCP 2 and PCP 3 countries respectively progress to the next stage at
the start of the fourth year.
The data on population for cattle, buffalo, goat, and sheep are taken from FAOSTAT for the year 2009.
Thus, other things equal, the higher a country’s PCP stage within the range considered, the higher would be

26 The available data emanating from country PVS evaluations and PVS Gap Analysis reports show that the budget
necessary to reinforce national animal health systems over a five year period varies from US$ 6.14 million to US$
199 million for a sample of 26 countries for which the livestock sector contribution to the national agriculture GDP is
greater than 15% (15.2% to 86.9%) (OIE country PVS evaluations and PVS Gap Analysis reports).
27 Throughout the paper, the ‘Vaccination Costs’ are defined to include the cost of vaccines, vaccination costs
(vaccine administration) and Post Vaccination Monitoring (PVM).
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the total vaccination costs. For the same fraction of the animal population vaccinated, the countries with
larger animal populations will have higher vaccination costs. It is also assumed that the cost per dose of
high quality, killed vaccine is $.72 in South America and $1.00 in other regions28; all treated animals are
vaccinated twice a year. The cost of vaccination is $.70 per dose29; and the cost for PVM is set to be .9% of
the sum of the vaccine and vaccination costs (Personal and e-mail communication with the GF-TADs FMD
Working Group).
Figure 8.a and Figure 8.b show the costs of vaccination by region and by income group respectively.
Two countries with large vaccination costs, namely China and India, are not included in the Figures.30

Africa

East and
SE Asia

Eurasia

South
America

South
Asia

Total

Initial PCP 0

0

0

0

0

0

0

Initial PCP 1

32,415

7,994

94,064

0

62,479

196,952

Initial PCP 2

13,333

90,824

123,658

164,616

0

392,431

Initial PCP 3

92,290

8,306

3,922

0

0

104,518

Total

138,038

107,124

221,644

164,616

62,479

693,901

Fig. 8.a.: Costs of vaccination by region ($1,000)

28 The cost of vaccine in South America is based on the actual vaccine costs weighted by treated animal population for
selected countries. For other regions, the assumption is based on the best estimate provided by the GF-TADs FMD
Working Group.
29 The non-labor cost of vaccine administration in countries with dispersed production systems is likely to be higher,
other things being equal. However, as the latter countries tend to be low income countries, lower labor costs are
assumed to offset higher other vaccination costs.
30 China and India are not included in the initial vaccination cost calculation since: the global strategy is unlikely to
provide full support to vaccination programmes for countries with huge animal populations; massive vaccination
programmes are already taking place in China; and, the vaccination status in India is too complex to apply an
uniform criterion (e-mail communication with the Working Group).
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Low

Lowermiddle

Uppermiddle

High

Total

Initial PCP 0

0

0

0

0

0

Initial PCP 1

102,724

94,055

89

83

196,951

Initial PCP 2

3,617

59,271

325,434

4,109

392,431

Initial PCP 3

10,104

38,632

51,860

3,922

104,518

Total

116,445

191,958

377,383

8,114

693,900

Fig. 8.b.: Costs of vaccination by income group ($1,000)
Note: China and India are not included in the figures
The overall cost of vaccination is estimated to be $694 million for initial PCP-stage 1-3 countries for the
initial 5 years. Figure 8.a reveals that Eurasia generates the highest cost of vaccination, at $222 million,
followed by the South America region at $165 million. In particular, it is worth noting that only two South
American countries which are in initial PCP stage 2 account for 24% of total vaccination cost, reflecting the
large animal population in these countries. The high proportion of vaccination costs for initial
PCP 3 countries in Africa reflects mainly the cost for North African countries. Finally, the average
vaccination cost per country turns out to be $15 million with a standard deviation of $25 million over the
5 initial years. The large dispersion of vaccination costs reflects a large variation in animal population across
countries and different vaccination schedules depending on PCP stages.
Two caveats are suggested in interpreting these vaccination cost estimates. First, when countries are
already using vaccination, the goal of the global strategy is not to replace but to complement and improve
the existing programmes. Thus, for countries which already have good vaccination programmes, the
estimated cost for the global strategy would be likely to decrease as more information comes to light. On the
other hand, many current national vaccination programmes are believed to be ineffective, especially when
cheaper but low quality vaccine is used.31 In these cases, a vaccination programme administered under the
global strategy, with better technical support from international experts and superior quality vaccine, would
more effectively enable countries to make progress in controlling FMD (e-mail communication with the GFTADs FMD Working Group). Another distinction which needs to be made is whether livestock production is
conducted under a commercial (or semi-commercial) system or by traditional smallholder producers. Since
commercial producers would have already paid or would pay for FMD vaccination, funding may be sought
31 For instance, there have been several occasions when FMD vaccines have even caused outbreaks mainly because
the viral antigen in the vaccine has not been fully inactivated and the product has not been properly tested for safety
(e-mail communication with the GF-TADs FMD Working Group).
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mainly for the vaccination of livestock raised by smallholders. It is also recognised that a good public-private
partnership would reduce financial implications to governments and donors32.
Secondly, a limitation of the calculation in this study is that the vaccination cost is estimated based on a set
of uniform assumptions rather than actual costs. Vaccination costs vary for a number of reasons, including
variations in vaccine price, labor cost, infrastructure and production systems, to name a few. In particular,
vaccine prices vary over a wide range, partly because the types of FMDV against which vaccines are
supposed to protect differ depending on the epidemiology of the region.33 Perhaps, the next step would be
to evaluate the actual status of vaccination at the individual country level and determine which ‘additional’
steps would be necessary in each country to progress further along the PCP path.
Finally, the vaccination cost of $ 694 million is by far the largest component of the cost of the strategy
accounting for 91% of national costs. The high costs at the country level may lead to the introduction of
mechanisms to secure economies of scales at the regional or global levels. For instance, the establishment
of regional/global banks for the distribution of antigen/vaccine, based on an international call for tenders,
might provide a means to realise savings on vaccination costs. The high proportion of vaccination costs and
large variation in the costs across countries suggest that there may be considerable flexibility – and
important policy choices to be made – with respect to the extent and regional coverage of the programme if
insufficient resources were available for the full programme as currently envisaged.

Cost of the strategy at the regional and global levels34
Regional level
Table II and Figure 9 present the result for the costing of the global strategy at the regional level 35
Table II: Initial 5-year costs of the global strategy at the regional level ($1,000)
Category

Sub-category

Est. Costs

R1. Personnel

R1.1. Regional epidemiologists

7,500

R1.2. Regional laboratory experts

2,100

R1.3. Communication specialist
R2. Expert support
missions

R2.1. Support missions to countries by regional epidemiologists
R2.2. Support missions to national laboratories by regional laboratory experts

350
1,750
1,225

32 For instance, in some PCP 0 or 1 countries, whereas private wealthy producers may be ready to pay themselves to
protect their own herds, the services and products for they would be ready to pay are not available. In such a
situation, the national governments have an important role to play in lowering the start-up costs, for instance, by
allowing vaccine imports or by equipping laboratories for basic capabilities (e-mail communication with the Working
Group).
33 The sources of vaccine price variation include the claimed potency of the vaccines, the extent of purification,
whether vaccines are monovalent or multivalent, whether the manufacturer is in the private or public sector, where
the vaccines are produced and so on (e-mail communication with the FMD Working Group).The price of vaccine can
range from $.5 per dose (or even less) up to around two dollars (e-mail communication with the FMD Working
Group). If we assume that the low and high end costs of vaccine are $0.5 and $2 per dose, and assuming the other
components of vaccination costs are unchanged, the corresponding vaccination costs become $513 million and $1.2
billion respectively.
34 In this paper, the costs are mapped at the level where money will be paid, which is not necessarily the level where
benefits will be reaped.
35 The spreadsheet presents in greater detail how the costs at the regional and global level are calculated.
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Table II (cont.)
Category

Sub-category

R3. Coordination

R3.1. Regional SC meetings

R4. Laboratory

R4.1. Regional laboratory trainings for national laboratories

R3.2. Regional PCP meetings

Est. Costs
230
420
10,000

R4.2. Training on calibration for national laboratories

1,280

R4.3. Regional laboratory proficiency testing

8,000

R5. Epidemiology

R4.1. Regional epidemiology network coordination meetings

R6. Quality control

R6.1. Quality control centre for vaccine testing

3,000

R7. Database

R7.1. Set-up/maintenance of database for epidemiology and laboratory
R7.2. Personnel for the management and analyses of the database

7,500
2,625

Regional total

860

$46,840

Fig. 9: Composition of FMD costs at the regional level
Item R1 (Regional 1) in Table 2 estimates the cost of recruiting ten epidemiologists and seven laboratory
specialists to be based in one of the OIE/FAO regional units (Regional GF-TADs Support Unit or Regional
Animal Health Centre) or regional organisations. These experts will also provide technical assistance to
countries through support mission travel (Item R2).
Items R4.1 and R4.2 represent the cost of regional laboratories’ provision of training (such as costs for
trainers, overhead and materials) to staff from national laboratories, while Item R4.3 represents their costs
for proficiency testing. The regional activities are reinforced through the regional epidemiology network
(Item R5), three Quality Control Centres for vaccine testing (one Centre each in Asia, Africa and Eurasia)
(Item R6), and the creation of databases for epidemiology and laboratory (Item R7).
Overall, the cost of the global strategy at the regional level for the initial five years is estimated to be
$47 million. The composition of the regional costs in Figure 9 reveals that a large majority of the funds to
support regional activities (71%) will pay for laboratory and epidemiology activities (Items R4 through R7),
reflecting the fact that the major activities of the laboratory and epidemiological network will take place at the
regional level. Figure 9 also shows that about half of the regional costs, namely, expert support missions to
countries (R2) and the regional laboratories’ training/support to national laboratories (R4), directly
benefit countries.
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Global level
Table III and Figure 10 present the result of the costing of the global strategy at the global level.
Table III: Initial 5-year costs of the global strategy at the global level ($1,000)
Category

Sub-category

G1. Personnel

G1.1. GF-TAD staff (P5)

1,710

G1.2. GF-TAD staff (P4)

1,350

G1.3. Communication specialist
G2. Support Missions

G3. Coordination

Est. Costs

50

G2.1. Support missions, such as Veterinary Service support, to regions and
countries

175

G2.2. Support materials to the SC and PCP meetings

350

G3.1. GF-TAD regular meetings

420

G3.2. Participation in regional SC meetings

115

G3.3. Participation in regional PCP meetings

324

G3.4. Participation in workshops and conferences

69

G3.5. Support to expert group to participate in conferences

69

G3.6. Support to expert group to participate in Working Group meetings

115

G4. International
conferences

G4.1. International conferences

G5. Laboratory

G5.1. Training for regional laboratories

1,500

G5.2. Support to proficiency testing

1,500

G6. Epidemiology

G6.1. Global Epidemiology Network Coordinating meetings

G7. Database

G7.1. Maintenance of database for epidemiology and laboratory
G7.2. Personnel for the management and analysis of the database

Global total

1,000

243
1,000
750
$10,741

Fig. 10: Composition of FMD costs at the global level
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The global strategy involves hiring an additional 1.5 P5 level staff and 1.5 P4 level staff for GF-TADs
(Item Global 1 (G1)). Besides these new staff, since the salaries of current GF-TAD staff are already paid,
the coordination costs consist mainly of travel expenses. For instance, the Working Group staff will provide
support to regions and countries through support missions (e.g., PCP assessment support missions) and
provision of materials (Item G2). The Working Group will support the GF-TADs Regional Steering
Committee in organising country and regional PCP assessments and in facilitating regional surveillance and
laboratory activities (Item G.3).
In the laboratory and epidemiology network, a global coordinating laboratory will play a leading role in
providing training to regional RCs and leading laboratories (Item G5.1) and in supporting them in proficiency
testing and laboratory analysis (Item G5.2). Similarly, one global epidemiology centre will play a
coordinating role for the Regional Epidemiology Centres (Item G6). The cost for management and analyses
of the laboratory and epidemiology database at the global level is costed in Item G7. Finally, International
Conferences provide a forum for the key stakeholders to share visions and resources (Item G4). Overall, the
costs of the global strategy for the initial five years at the global level add up to $11 million. It is noted that
about one-third of the cost, namely the global laboratory’s support to regional laboratories (Item G5) and
Support Missions (Item G2) directly benefits countries and regions (Figure 10).

Conclusion
This paper provides initial cost estimates for the Global FAO/OIE FMD Control Strategy at the country,
regional and global levels for the first five years of the programme. Table 4 and Figure 11 present summary
results for the costing of the global strategy by broad FMD activity category and by activity level.
Table IV: Summary results: cost of the global strategy for an initial 5 years at the country, regional
and global levels and by broad category ($1,000)
Country

Regional

Global

Total

Sub Total A + B

68,180

46,840

10,741

125,761

Laboratory and epidemiology activities*1

40,401

33,265

4,994

78,660

Other FMD costs*2

27,779

13,575

5,747

47,101

Vaccination costs

693,900

0

0

693,900

Total

762,080

46,840

10,741

819,661

Notes: *1 This category includes Laboratory and Epidemiology (C5), Database (C6) at the country level;
Laboratory (R4), Epidemiology (R5), Quality Control (R6), Database (R7) at the regional level; and
Laboratory (G5), Epidemiology (G6), and Database (G7) at the global level. *2 This category includes
Personnel (C1), Socioeconomic Assistance (C2), Communication and Public Awareness (C3) and
Operation Costs (C4) at the country level; Personnel (R1), Expert Support Mission (R2), Coordination (R3)
at the regional level; and Personnel (G1), Support Missions (G2), Coordination (G3) and International
Conferences (G4) at the global level.
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Fig. 11: Cost of the global strategy at the country, regional and global levels ($1,000)
The results imply that the cost of the global strategy – as initially estimated – for the first five years of the
programme would be $820 million, of which $762 million (93%), $47 million (6%) and $11 million (1%) are
attributable to the country, regional and global levels respectively. The cost at the country level is estimated
taking account of the typical FMD-related activities per stage for 87 countries which are initially at PCP
Stages 0 to 3. The vaccination cost of $694 million for the 45 initial PCP 1-3 countries is by far the largest
component of the cost of the strategy. However, since the estimate does not account for the costs that are
already being spent by existing programmes, the ‘incremental’ (or additional) costs which need to be funded
are likely to be lower for those countries which already have effective vaccination programmes. The high
proportion of vaccination costs and large variation in the costs across countries suggest that there may be
considerable flexibility – and important policy choices to be made – with respect to the extent and regional
coverage of the programme if insufficient resources were available for the full programme as
currently envisaged.
The 5 year cost of national FMD programmes (other than vaccination costs) for 79 countries in the earliest
stages of control (initial PCP stages 0-2) is estimated to be $68 million (without vaccination costs).
One limitation in the country cost estimate is that the estimate does not reflect the actual variation in the
costs of national programmes since we used the data of selected countries that were assumed to be
representative. However, some low PCP stage countries, which tend also to be low-income countries, may
face much larger start-up or fixed cost, due to systemic problems such as weakness of veterinary services,
infrastructure, and legislative and institutional frameworks. Strengthening national veterinary services is
especially important since the success of the control programme is closely linked to the overall capacity of
national veterinary services in charge of these activities.
A regionally and internationally coordinated approach is regarded as a key to control transboundary animal
diseases taking advantage of the positive externalities that each country’s disease control actions provide to
other countries. The cost at the regional level is characterised by a high proportion of the cost going to
laboratory and epidemiology activities clustered around the seven FMD ‘regional virus pools’. About half of
the cost at the regional level directly benefits countries through training, laboratory support and expert
support missions, and approximately one-third of the cost at the global level benefits regions and countries
directly in a similar way.
Finally, this exercise should be viewed as an initial step of costing, which may be used as a base for gap
analysis and needs to be refined as new information becomes available and policy issues such as the
design of support arrangements are addressed.

23

References
Domenech J. (2011). – Implementation of a Global Strategy for FMD Control. World Organisation for Animal
Health (OIE), Paris, 22-27 May 2011, 79 SG/10.
Food and Agriculture Organization of the United Nations (FAO) (2011). – The Progressive Control Pathway
for FMD control (PCP-FMD): Principles, Stage Descriptions and Standards.
Forman S., Le Gall F., Belton D., Evans B., François J.-L., Murray G., Sheesley D., Vandersmissen A. &
Yoshimura S. (2009). – Moving towards the Global Control of Foot and Mouth Disease: an Opportunity for
Donors. Rev. sci. tech. Off. int. Epiz., 28 (3), 883–896.
GF-TADs FMD Working Group (2011). – Global FMD Control Strategy Draft (November 1 version).
Hagerman A., McCarl B., Carpenter T., Ward M. & O’Brien J. (2012). – Emergency Vaccination to Control
Foot-and-mouth Disease: Implications of its Inclusion as a US. Policy Option. Applied Economic
Perspectives and Policy, 34 (1), 119–146.
World Organisation for Animal Health (OIE) (2009). – Foot and Mouth Disease in Manual of Diagnostic
Tests
and
Vaccine
for
Terrestrial
Animals.
Chapter
2.1.5.
Available
at :
www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.01.05_FMD.pdf.
World Organisation for Animal Health (OIE)/ Food and Agriculture Organization of the United Nations (FAO)
(2009). – Annual OIE/FAO FMD Reference Laboratory Network Report.
Ramsay G., Philip P. & Riethmuller P.C. (1999). – The Economic Implications of Animal Diseases and
Disease Control at the National Level. In The economics of animal disease control (B.D. Perry, ed.). Rev.
sci. tech. Off. int. Epiz., 18 (2), 343–356.
Rushton J., Thornton P.K. & Otte M.J. (1999). – Methods of Economic Impact Assessment. Control at the
National Level. In The economics of animal disease control (B.D. Perry, ed.). Rev. sci. tech. Off. int. Epiz.,
18 (2), 315–342.
Tisdell C. (2006). – Economics of Controlling Livestock Diseases: Basic Theory. Working Paper on
Economics, Ecology and the Environment, 134. The University of Queensland.
Tisdell C. (2009). – Economics of Controlling Livestock Diseases: Basic Theory. In The Economics of
Animal Health and Production (J. Rushton, ed.). CABI, Wallingford, United Kingdom, 46–50.
Thompson D., Muriel P., Russell D., Osborne P., Bromley A., Rowland M., Creigh-Tyte S. & Brown C.
(2002). – Economic Costs of the Foot and Mouth Disease Outbreak in the United Kingdom in 2001. In Foot
and mouth disease: facing the new dilemmas (G.R. Thomson, ed.). Rev. sci. tech. Off. int. Epiz., 21 (3),
675–687.
US Department of Agriculture (USDA) (2007). – Foot and Mouth Disease Vaccine, Factsheet, Animal and
Plant Health Inspection Services. US Department of Agriculture, Washington DC.

24

Local Labor for sample collection
1 yr 1 Field Vet (each 200 samples)
(Medium country)
Local Labor for sample collection
1 yr 1 Field Vet (each 200 samples) (Large country)
1-y Sampling material (vacutainers, needle,
syringes, cryovials, etc.)

1-y Salaries for National Coordinator
and administrative assistant
5-y office equipment (computers, printers, etc.)
and operating costs
1-Y Database- user's training and maintenance

1-y communication and public awareness

Proportion of countries expected to
move from one stage to the next
Time required (in years) to move to
the next stage

5-y AbELISA equip, warranty, QA, training

1-y Cost for equip, QA, training
1-y Cost testing -Small country
(pop < 10 mil)
1-y Cost testing - Med country
(pop 10- 30 mil)
1-y Cost testing -Large country
(pop > 30 mil)
Twice in 5-y Regional wet lab training

1-y Proficiency panel/
lab (2 panels+ shipping)
Local Labor for sample laboratory
testing 1 yr (1 Lab Expert)
(small country)

0
30000
30000
5000
7000
10000
14000
2500
2500
2000
2500
3000

From 1 to 2
100000
70000
30000
30000
10000
15000
20000
14000
2500
2500
3000
3500
4000

From 2 to 3
100000
70000
30000
30000
15000
25000
35000
14000
2500
2500
4000
4500
5000

23
24

from 2 to 3

from 3 to 4

*

From 3 to 4

PCP
4
5
6
7

from 0 to 1
3500
4000
5000
5000
65000
5000
n.a.
20000
5000
50000
14000
100%
5

from 1 to 2
4500
5000
6000
5000
50000
5000
n.a.
20000
10000
50000
14000
75%
3

5500
6000
7000
5000
50000
5000
n.a.
20000
10000
50000
17000
50%
3

25%

3

14
15
16
17
18
20
21*1
22

9
10
11
12
13

1-y Regional Calibration training

Local Labor for sample laboratory
testing 1 yr (1 Lab Expert)
(medium country)
Local Labor for sample laboratory
testing 1 yr (1 Lab Expert) (Large country)

8

No general support is anticipated for countries going to stage 4 or 5
5-y unforeseen (others)

3

1-y in-country training for field staff

2

5-y PCR equip, warranty, QA,training

30000

1

5-y Maintenance of lab capacity
(machine & replacement & QA)

From 0 to 1

5-y Socioeconomic assistance
(study and description of animal populations,
value chain analysis, etc.)

Local Labor for sample collection
1 yr 1 Field Vet (each 200 samples)
(Small country)

Annex 1. Costing the FMD global strategy per stage other than vaccination costs

PCP

No general support is anticipated for countries going to stage 4 or 5
25

Source: This estimate is developed based on the ‘Costing per Stage_rev1.xlsx’ provided by GF-TADs FMD
Working Group.

Notes: The table reflects the schedule for countries that move on to the next stage.

1 See footnote 22 for the labour cost calculation.
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Annex 2. Vaccination schedule
PCP

Color

0
1
2
3
4
Region: Asia and Eurasia
PCP stage

Y1

Y2

Y3

Y4

Y5

from 0 to 1

0%

0%

0%

0%

0%

from 1 to 2

0%

0%

0%

20%

25%

from 2 to 3

20%

25%

30%

45%

50%

from 3 to 4

45%

50%

50%

50%*

60%*

PCP stage

Y1

Y2

Y3

Y4

Y5

from 0 to 1

0%

0%

0%

0%

0%

from 1 to 2

0%

0%

0%

10%

10%

from 2 to 3

10%

15%

15%

30%

30%

from 3 to 4

30%

40%

40%

50%*

50%*

Y1

Y2

Y3

Y4

Y5

from 2 to 3

50%

50%

50%

60%

60%

from 3 to 4

60%

70%

80%

80%

80%

Region: Africa

Region: South America
PCP stage
from 0 to 1
from 1 to 2

Source: GF-TADs FMD working group discussion on December 20, 2011
Notes: The percentages in the tables indicate the vaccination coverage for countries that move on to the
next stage. For countries which remain in the same stages, the vaccination coverage in the fourth and fifth
years is assumed to be the same as in the third year.
*

indicates that both large (cattle, buffalo) and small (sheep, goat) ruminants are treated. Otherwise, only
large ruminants are targeted.
__________________
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