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Royal Dick School of Veterinary Studies

• Vision
• “Solving the world’s greatest 

One Health challenges”

• Delivered through high quality 
science and based on values 
of:
• Empathy
• Courage
• Collaboration
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The Gleaners
By Jean Francois Millet in 1857
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Global population – rural and urban estimates 
1961 to 2050 (FAOSTAT, 2015)
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Global livestock biomass (Schrobback et al, 
2023)

0.6 billion tonnes of livestock and farmed aquatic species

US$1.6 trillion invested in these animals

US$ 1.7 trillion in meat, milk and eggs

https://animalhealthmetrics.org/


(Woetzel et al., 2016)
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Synopsis

• Introduction
• PPR and its control

• Reminder of economics
• Elements of disease burden
• Economic equilibrium of control

• What is known about economics 
of PPR and its control

• Reflections
• Where are we in the control of 

PPR?
• What can economics and social 

science do to support PPR GEP?
Photo Ellen Geerlings

https://animalhealthmetrics.org/


https://animalhealthmetrics.org

https://animalhealthmetrics.org 

Important take aways

• A cost benefit analysis is not equal to an economic assessment
• A positive cost benefit analysis does not mean an optimal 

solution
• Cost mobilisation does not equal efficiency of resource use

• Often US$10,000 dollars goes much further than US$ 1 million

• Good implementation needs constant cost analyses and regular 
cost effectiveness analyses

• Good CEA need you to decide on outcome metrics and the level 
of improvement on that metric per dollar invested

https://animalhealthmetrics.org/
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Context

• Global PPR eradication 
strategy was developed over 
ten years ago – (FAO-OIE, 
2015)

• What has changed since then?
• Are we closer to the goal of 

eradication?
• What have been the costs over 

the last 10 years?

https://openknowledge.fao.org/server/api/core/bitstrea
ms/d6a75121-ad27-4596-ac93-48cd7b449b07/content 
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The strategy – core activities

• Regional and global level 
coordination

• An ex-ante assessment of the 
PPR situation in the country

• Surveillance to follow the 
disease and to monitor the 
vaccination efficacy

• Vaccination to manage PPR

https://animalhealthmetrics.org/
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The estimated costs of the strategy (Rushton, 
Lyons, Sucena Afonso, 2012)
• Total programme costs in 

undiscounted US$ were estimated 
to be between US$ 7.6 - 9.1 billion 
over a 15 year period

• These were costs for 99 countries
• The activities were for a 

population of 1.8 billion sheep 
and goats 

• These animals provided products 
for 5.4 billion people
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Context

• PPR programme has been 
running for ten years

• During this period there have 
been advances

• Yet what do we know about the 
costs and benefits of the PPR 
control?

• And how should this be 
assessed?

Courtesy Di Mayberry

https://animalhealthmetrics.org/
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Economics of disease burden & control

https://animalhealthmetrics.org/


Dead people & animals
Thin people & animals
People & animals 
poorly developed
Low returns
Poor quality products

Visible
Losses

Fertility problems
Change in population 
structure
Increased labour costs
Delayed sale of animals 
and products
High prices for livestock 
and livestock products

Health Losses

Invisible
Losses

Health Impact

Access to better 
markets deniedMedicines

Vaccines
Insecticide
Time
Treatment of 
products
Public health costs

Additional
Costs

Lost
Revenue

Expenditure & Reaction

Sub-optimal use of  
technology

Modified from Rushton et al, 1999; Rushton, 2009

Impact
caused by 
diseases & 

health problems

Impact caused by 
human reaction
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There will be winners and losers

Rushton, J., Viscarra, R.E., Guerne 
Bleiche, E. and Mcleod, A. (2005) 
Impact of avian influenza outbreaks in 
the poultry sectors of five South East 
Asian countries (Cambodia, Indonesia, 
Lao PDR, Thailand, Viet Nam) 
outbreak costs, responses and 
potential long term control. World 
Journal Poultry Science. 61 (3) pp 
491-514 
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Who is affected by PPR?

https://animalhealthmetrics.org/
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The animals

• Animals (domestic and wild) 
suffer when they have PPR and 
some suffer more than others

• PPR control also mean the 
animals suffer through 
movement restrictions, culling, 
vaccination

• Probably a net gain on welfare 
with control measures as the 
animals do not experience 
disease

Photo Ellen Geerlings

https://animalhealthmetrics.org/
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Producers

• Producers are impacted by the 
disease in their animals in terms 
of loss of production, change in 
fertility, sometimes death

• Yet the biggest impacts will be 
around trade through local, 
national or international bans

• And they will be asked in many 
countries to contribute in-cash 
and in-kind to control and 
prevention measures

https://animalhealthmetrics.org/
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Value chain businesses

• PPR affects livestock and 
livestock product movements

• There will be restrictions on trade
• This can limit market access to 

the markets with the best prices 
for products

• PPR will limit investment in 
livestock value chains which in 
turn affect the finance and service 
companies that support livestock 
businesses

https://animalhealthmetrics.org/
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Consumers

• The biggest losers from PPR are 
consumers, but which 
consumers depends on the 
trading patterns

• Outbreaks that stop exports 
reduce prices to home 
consumers, increase prices to 
consumers in importing countries

• Consumer impacts need 
information on trade and 
movement 

https://animalhealthmetrics.org/
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Researcher, Vets….. and a few economists and 
social scientists
• PPR creates interesting 

research on the biology, 
epidemiology, economics and 
social sciences

• Researchers provide services 
to the livestock sector and the 
food systems and they gain 
from PPR

• Some vets and their 
businesses are dependent on 
PPR

https://animalhealthmetrics.org/
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People we forget

• People who keep animals that 
are not affected by PPR

• People who live in areas that 
do not have PPR

• These people are not 
considered when making 
decisions on PPR over other 
animal health issues

• They receive little or no 
animal health support

https://animalhealthmetrics.org/
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And the economic rational…..

https://animalhealthmetrics.org/


https://animalhealthmetrics.org

https://animalhealthmetrics.org 

Economic optimum

Inputs

Total
Revenue

Total 
Costs

Economic Optimum Point
- Disease status quo

Technical Optimum Point
- Disease elimination

¥, ₹, €, $, 
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GBADs gap analysis

Net
Output ($)

Current Benchmark Ideal

Attainable
Access to technologies
Poor allocation of 
inputs and services

Coordination
Education, extension
Information provision

Not
Attainable

Technologies absent
Delivery methods & 
management absent

Research & 
Development

Nature of 
the gap

Reason for 
the gap

Policy correction

https://animalhealthmetrics.org/
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A question? 

• When eradicating a disease the 
last part is often the hardest 
• particularly if technologies are 

poor
• biological, epidemiological, 

economic, social sciences

• It requires an effort (money, time, 
dedication) that does not initially 
give a good return
• Time and money spent is less than 

is given back
• Are at we at this point with PPR?

https://animalhealthmetrics.org/
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What is known about PPR economics?

https://animalhealthmetrics.org/


https://animalhealthmetrics.org

https://animalhealthmetrics.org 

Estimated cost of PPR eradication (Jones et al, 
2016)

https://animalhealthmetrics.org/
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Estimated benefits from successful eradication 
(Jones et al, 2016)

https://animalhealthmetrics.org/
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Reliance on an ex ante cost benefit analysis

• Jones et al (2016) calculated a 
benefit cost ratio of 33
• Every dollar invested would 

return 33

• Their analysis was based on a 
strategy that did not follow the 
global strategy

• Their strategy has also not 
been followed by countries

https://animalhealthmetrics.org/
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Vaccination

Photo Ellen Geerlings

https://animalhealthmetrics.org/


https://animalhealthmetrics.org

https://animalhealthmetrics.org 

Vaccination in West Africa (Tago et al, 2017)

• A vaccine cost model was 
developed and applied to 
Senegalese data

• The overall costs of 
vaccination were estimated to 
vary between US$0.18 to 0.54 
per dose delivery

• The model was very sensitive 
to the number of vaccines 
delivered per team and the 
type of production system

https://animalhealthmetrics.org/
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Reality of vaccination costs (Lyons et al, 2019)

https://doi.org/10.1016/j.prevetmed.2018.12.007 

https://animalhealthmetrics.org/
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Reality of vaccination coverage 2015-18 (Zhao et 
al, 2020)

https://doi.org/10.3390/v13010059 
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Is this the reality of outbreaks 2015-19 (Zhao et 
al, 2020)?

https://doi.org/10.3390/v13010059 

• The total number of PPR outbreaks worldwide has 
decreased significantly in recent years, but the 
infection scope of PPRV, both geographical and 
host range, is still wide

• Remarkably, more than 48% of all outbreaks 
between 2015 and 2019 have occurred in 5 
countries, highlighting the urgent need for these 
countries to strengthen prevention and control

• Twenty-one countries, which have had no new 
cases for five consecutive years, can prepare their 
documentation for OIE validation of their PPR free 
status

https://animalhealthmetrics.org/
https://doi.org/10.3390/v13010059
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Distribution of small ruminant population and 
reported PPR outbreaks 2012-22 (Legnardi et al, 2022)

https://doi.org/10.3390/ani12162030 

https://animalhealthmetrics.org/
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PPR status (Legnardi et al, 2022)

Disease reporting Pathway status

https://doi.org/10.3390/ani12162030 

https://animalhealthmetrics.org/
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Reality of PPR budgets 2017-2020 Central and 
East Asia (Legnardi et al, 2022)
• In the countries 

reporting 
expenditure for PPR 
there was total 
spend of 
approximately 
US$40 million per 
year

• Most of this was 
spent (80%) in two 
countries – China 
and Turkey https://doi.org/10.3390/ani12162030 

https://animalhealthmetrics.org/
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Summary (Legnardi et al 2022)

• West Eurasia, Central and Eastern 
Asia present some challenges
• For example PPR outbreaks in 

susceptible wild ruminants

• A coordinated approach is needed 
that focuses on both eliminating 
PPR from infected areas and 
preventing the spread of the 
disease to new territories 

• PPR freedom in West Eurasia is 
achievable

https://animalhealthmetrics.org/
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PPR losses in Ethiopia (Jemberu et al, 2022)

• The flock losses flocks during PPR 
outbreaks were ETB 319 (USD 13.4) per 
sheep and ETB 306 (USD12.9) per goat. 

• Mortality accounted for more than 70% 
of the total losses in both sheepand goat 
flocks. 

• Vaccination costs for PPR were 
estimated at ETB 3 per correctly 
vaccinated animal. 

• Based on the estimated animal-level 
direct economic losses and vaccination 
cost, it can be conjectured that 
vaccination will pay if a district PPR 
outbreak occurs more than once every 
13 years.

DOI: 10.1111/tbed.14544

https://animalhealthmetrics.org/
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PPR losses in India (Govindaraj et al, 2016) 

Govindaraj, G., V., Balamurugan, H., Rahman. 2016. Estimation of economic loss of PPR in sheep 

and goats in India: An annual incidence based analysis. British Journal of Virology, 3(3s): 77-85.

https://animalhealthmetrics.org/


https://animalhealthmetrics.org

https://animalhealthmetrics.org 

PPR in Karnataka, India (Govindaraj et al, 2023)

• Karnataka state, India has implemented 
the PPR  mass vaccination’ strategy 
since 2010–11, resulting in a significant 
reduction in the number of outbreaks

• The disease incidence in the state 
declined significantly and benefits of 
vaccination outweighed the cost 
many-fold. 

• However, Karnataka continues to report 
outbreaks every year hence a new mass 
vaccination programme was planned to 
eliminate the PPRv

• The majority of the veterinarians 
concurred with the PPR control activities 
and there was acceptance by farmers https://doi.org/10.3390/ani13050778 

https://animalhealthmetrics.org/
https://doi.org/10.3390/ani13050778
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Need for a systematic approach to PPR burden 
and economic assessment of PPR control

https://animalhealthmetrics.org/
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How much 
are we 
losing

How much 
are we 

spending

Absolute burden 
due to each 

disease

Relative burden 
compared to total 

burden

Who across 
society is 
affected

Attribution to 
specific causes

Impact across 
the economy

Their 
biomass 
and the 
inputs

Value of the 
animals and their 

outputs

Animal Health
Loss Envelope

GBADs - Analytical structure to provide clarity 
on data and analysis

Rushton et al 2021

Livestock
Populations at Risk

Farm-level Burden
Social & 
Economy 
Burden

https://animalhealthmetrics.org/
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Understanding the context biomass and value 
(from the GBADs webpage)

Population (head)

Weights

Biomass (kg)

Prices

Value of animals ($)

https://animalhealthmetrics.org/
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Senegal estimated losses in mixed crop livestock 
systems in sheep and goats (Meyer et al, 2025) 

Goats Sheep

https://animalhealthmetrics.org/


CAUSE
[aetiology]

Morbillivirus 
caprinae
(PPRv)

Asymptomatic

Expenditure
Vaccination

Movement control

POPULATION
Level: National
Country: Ethiopia
Species: Sheep and goats
Production system: CLM

mortality

↑ output        
↓ quality 

offtake

Animal Health 

Loss
[calculated]

↓ output 
quantity

↓ output 
animals, milk

↓ liveweight

↑ culling rate

Death

Health state [change 

in production]

↓ parturition 
rate

pyrexia

bronchopneumonia

diarrhoea

Sequelae

[syndromes]

abortion

Peste des petits 
ruminants

Severity and 
duration

DISEASE
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Disaggregation of disease burden 
- PPR in context: small ruminants in Senegalese 
mixed crop livestock production 

Meyer et al, 2025

https://animalhealthmetrics.org/
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Senegal PPR attribution in mixed crop livestock 
systems in sheep and goats (Meyer et al, 2025) 

Goats Sheep

https://animalhealthmetrics.org/
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Cost Analysis

Systematic approach to cost benefit analyses

Identification 
of Activities

Costs: 
- Timing
- Location 
- Scale

Costs by
- Activity
- Region

Additional data
• Prices
• Populations
• Production systems

Decisions on who will pays, why and how

PPR
Burden 

estimations

Cost Benefit
Analysis

Baselines

PPR
Burden 

estimations

Strategy

Modifications

https://animalhealthmetrics.org/
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Reflections

https://animalhealthmetrics.org/
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Where are we with PPR?

Background
• Investment has been lower than estimated for the 

global strategy or the Jones et al (2016) plan

• Yet the vaccination carried out appears to have 
dampened down PPR outbreak reports with good 
returns (Govindaraj et al, 2023) - success

• However, virus continues to circulate and cause 
problems (Govindaraj et al, 2023)

• Over reliance on an ex-ante cost benefit analysis 
that is over 10 years old and does not relate to how 
countries have invested in PPR control

Questions
• Should we be satisfied with a status quo for PPR?

• Have we reached a point of transition with the 
current strategy?

• Do we need an alternative approaches if PPR virus 
elimination is to be achieved?

• What are the economic and social impacts of PPR 
and its control?

https://animalhealthmetrics.org/


https://animalhealthmetrics.org

https://animalhealthmetrics.org 

What would the alternatives look like?

• The Jones et al (2016) plan was 
based on strategic use of 
vaccine through investment in 
surveillance, epidemiology

• A similar proposal was made 
by Cameron (2019)

• The Cameron strategy is 
similar to the later stages of 
the rinderpest eradication 
programme 

doi: 10.3389/fvets.2019.00331 

https://animalhealthmetrics.org/
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The need to include the best economics and 
social science

• Costs of key components need 
to be collected

• Their effectiveness needs to be 
measured

• Cost effectiveness analysis 
need to be a corner stone of 
implementation

• They will provide information 
for monitoring and evaluation

Thomas et al, 2019 doi: 10.1016/j.vaccine.2018.10.044. Epub 2018 
Oct 16. PMID: 30340883 . 

https://animalhealthmetrics.org/
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Months Years Months

Strategy
Development

Implementation Evaluation

Cost-Benefit
Analysis

Th need for structured cost analyses 
and cost-effectiveness estimations to 

guide interventions

Cost-Benefit
Analysis

Changes on the effectiveness of 
interventions

https://animalhealthmetrics.org/
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People centred approach to health

Photos Ellen Geerlings

https://animalhealthmetrics.org/
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Key investments

• Behavioural economics:
• To understand farmers 

• their levels of their trust in the system/government, 
• willingness to report
• acceptance of control measures, 

• Help them balance disease control with protecting their livelihoods, their 
economies, their culture.

• Data infrastructure and data analysis: 
• Data systems are needed to monitor and adjust ongoing programmes
• They are also needed to measure success and show funders what has 

been done
• And we need new economic analyses to raise funds

https://animalhealthmetrics.org/
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Encouraging transdisciplinary approaches
An economic approach An animal health approach

Understand 
the context

Identify the weak 
resource allocation

Understand 
why it is weak

Reallocate resources

A disease 
becomes important

A strategy is
 developed

An economic 
justification is made

Disease programme begins

Adding value 
through 

searching for 
optimality

Adding value 
through 

advocacy

Rushton 2017

https://animalhealthmetrics.org/
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GBADs supporting the PPR analysis

Problem
• We recognise that 

parametrisation of GBADs models 
can be time-consuming

• Such inefficiencies limit the 
scalability and responsiveness of 
burden estimation models

Response
• We are developing a centralised, 

accessible, and well-curated 
library of GBADs model 
parameters for estimation of 
burden of PPR in small ruminants 
in 6 East African countries

• We are seeking support to 
implement and expand this work 
in the near future

https://animalhealthmetrics.org/
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