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Summary

• Question: Does protective vaccination reduce economic 
losses due to FMD outbreak in Finland?

• Answer: Generally no!

• Why? 

3

Introduction

• The rationality of vaccination-to-live policy vs. stamping-
out policy has been debated in the EU

• Little research focusing on countries where farm density 
and other production environment is similar to the Nordic 
countries

• Finland has been free from FMD since 1959 

• Our goal was to study whether protective vaccination 
could be economically rational disease control policy
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Data and models

• Results from epidemiological Monte Carlo simulations 
(n=100 000) are used as input in this study
• Spatial farm data (n=23 439)

• Explicit event-based animal movements data

• Other contact information

• Economic simulations
• Price, import, export and consumption statistics

• Production costs for pigmeat, beef and six dairy product groups

• Direct costs of disease eradication based on Finnish sources and 
the 2001 UK outbreak

• Minimize indirect losses conditional on uncertainty
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Epidemiological simulations

Outbreak duration:
Trade scenarios

Outbreak size:
Infected farms
Affected farms

Dynamic partial-equilibrium model

Economic welfare and supply 
effects conditional on PIF

The primary infected farm (PIF) in the country

Models
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Results

• Typical outbreak
• Approximately 5 infected farms 
• Duration 1-2 months
• Losses under stamping-out policy €24 million

• In the subset of 5.5% largest epidemics
• The protective vaccination resulted in up to 45% higher losses 

than stamping-out policy when trade losses are accounted for
• If only direct costs are taken into account, the costs of protective 

vaccination still exceed those of stamping-out policy
• In 95% of cases no losses could be reduced after some 60 days 

after the first infection

• Vaccination was not able to reduce epidemic size 
significantly because the earliest possible time to 
vaccinate was too late!
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Costs are accumulated early 
during an epidemic 
Curves represent the costs of protective vaccination policy (median, range 
where 90% of losses are situated) for 5.5% most severe outbreaks. Horizotal 
dashed lines represent the final costs of stamping-out policy for a similar 
situation as curved lines of the same colour.
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Why protective vaccination can 
increase epidemic costs?

• Large number of vaccinated animals, implementation costs

• Only few farms, if any, could be saved
• Difficult to identify situations where benefits could be available 

• Time required to obtain protective effect 

• Non-EU countries unlikely to accept products originating 
from vaccinated animals in their markets
• Prolonged trade distortions matter, because exported products have 

limited demand on the domestic market

• In Finland >35% of milk (milk equivalent) and 20% of pigmeat are 
exported

• Similar conclusion also if trading partners would fully accept 
vaccination-to-live policy
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Thank you for your attention!

jarkko.niemi@mtt.fi

Check out also the poster: 
Emergency vaccination is not a feasible option 

in control of FMD outbreak in Finland

We gratefully acknowledge funding from the Ministry of Agriculture and 
Forestry and the National Emergency Supply Agency.


