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In the UK, animal welfare is now ingrained within both domestic policy and 
international trade deals. However, economics has primarily focused on consumer 
preferences and not production economics, possibly creating an imbalance over who 
pays (producer) and who benefits (consumer) from regulatory and market settings 
(standards). Subsequently, understanding how production systems (i.e. technology 
choices) transform to meet these standards is important for the long-run profitability 
of alternative systems.  

Each technology choice provides different levels of animal welfare outcomes. As 
decision-makers move from one technology to another, changes to income, fixed and 
variable costs of production, and risks and uncertainties occur. For example, in 
poultry production systems, access to the natural environment increases animal 
welfare, but it comes with greater exposure to increased biosecurity risks (e.g. avian 
influenza). Depending on the capital nature of animals in a production system it is not 
just forgone income but in extreme cases a complete loss of the capital base (e.g. 
the destruction of the reproductive capital base). 

This paper provides a methodology to explore the risks and benefits of alternative 
technologies to meet changes to animal welfare standards. It can logically be 
expanded to explore any change to regulation. 
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Introduction 100 – 250 words 

Animal welfare economics is not new (Bennett, 1995; McInerney, 2004) but 
consistent with the findings by Burstein (2003), society's position on animal welfare is 
now represented by standards. These standards should reflect the change in the 
level of harm society is willing to accept for economic growth (Coase, 1960).  

When standards change, there are likely to be both winners and losers, and the 
concept of constrained welfare economics (Randall, 1975) allows for the impact of 
standards to be explored. Such analysis is important to highlight the pros and cons of 
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transformation towards social objectives to facilitate ongoing refinements in 
standards. Understanding the impact, and reviewing standards, is one way to prevent 
regulatory capture (Laffont &Tirole, 1991), and it helps ensure that standards still 
reflect social expectations, with caveats (Burstein, 2003). 

Economic literature associated with animal welfare has primarily been focused on the 
consumer and their willingness to pay as a proxy for justifying regulations (Grethe, 
2017; Lusk & Norwood, 2011). While there has been recent interest in exploring the 
proposition of extending economic welfare to include animals (Johansson-Stenman, 
2018) all or only sentient animals (Treich, 2022). While work by Bennett (1995) and 
(McInerney, 2004) provides the frameworks for understanding the impact on the 
producer, we still find very few practical examples of presenting this transformation 
nor the changes in risk and uncertainty associated with such transformation.  For this 
analysis, we turn to production economics to explore how decision-makers may 
adapt. 

 

 

 Methodology 100 – 250 words 

To explore the constrained welfare set of technology choices and the risk of 
adoption, the methodology merges the joint-production function into a state-
contingent model to illustrate an active decision-maker who adapts to both regulation 
and unforeseen events. Notes on the model on how to separate those production 
systems where the animals are the capital and those that are not will be explored. 

Färe et al. (2007) work on the joint-production function highlighted that we can model 
both the desirable (i.e. yield) and non-desirable outputs (i.e. animal welfare) derived 
by each technology. By extending this thinking we can then describe how each 
alternative technology requires a set of inputs, produces a set of outputs (desirable 
and non-desirable), and changes the risks (see next section) to that investment (e.g. 
biosecurity events).  

Building upon the work by Arrow (1953), Chambers and Quiggin (2000) highlight how 
the state-contingent approach (SCA) can negate uncertainty by having the capacity 
to describe all possible states of nature (nature is the complete range of outcomes). 
For each state of nature, the decision maker can reallocate inputs to produce state-
described outputs. This separation of the event and the response to that event then 
negates the ambiguity found in other approaches ((O’Donnell & Griffiths, 2006).  This 
then provides an active decision maker who is proactive to realized events. 

 

 

Results 100 – 250 words 

The paper uses illustrative data to highlight the model application and contrasts the 
decision-making behavior of two different types of farms where livestock is the capital 



 

 

 
 

base or it is not. As Adam Smith (1723) noted breeding livestock needs to be treated 
as a capital good.  

The nature of production systems, multiyear (perennials, breeding stock) and annual 
(grain crops or layer hens), and the decision-maker response to realized events is 
anticipated to be different. In modeling behavioural responses to drought, the water 
market and irrigation systems (Adamson & Loch, 2021; Adamson et al., 2017) 
highlighted the willingness by decision-makers to absorb short-run losses to keep 
capital alive, so that they didn’t become mired in debt.  

In the case, where transformation to improve animal welfare occurs and the 
underlying risks to the production system alter, we should anticipate that those 
systems where livestock is the capital base will be slower to transform. We can draw 
lessons from avian influenza to back this up where although the losses are 
significant, livestock is a variable cost of production.  Provided that stock is available, 
the reestablishment of the supply chain is quick. However, when we consider Foot 
and Mouth Disease or BSE, the time and costs associated with re-establishing an 
industry are not as simple (Perry et al., 2020).  

 

Discussion and Conclusion 100 – 250 words 

Transformation changes risk, and by adapting Pindyck (2011), if we find that such an 
analysis can prevent one catastrophic event (unintended animal welfare loses from 
changing biosecurity risk) it may provide significant public and private benefits.  

Society wants improvements in animal welfare, and standards have changed and will 
continue to evolve, either driven by private standards, domestic policy or international 
market regulations. For an informed economic debate, we need to explore both sides 
consumers and producer to determine the net gains from transformation.  If the 
research finds that the burden of costs and risk from transformation fall primarily on 
one group and not another, we can then have a policy debate concerning the equality 
of such standards. 

The flexibility of this approach rapidly allows for other aspects such as the suitability 
of alternative technology to still provide animal welfare benefits under climate change 
to be explored. 

 

 

 

 

 

Bibliography 



 

 

 
 

Adamson, D., & Loch, A. (2021). Reducing the risk of water efficiency capital exposure to 

future scarcity shocks. Land Economics, 97(3). 

https://doi.org/10.3368/wple.97.3.100119-0143R  

Adamson, D., Loch, A., & Schwabe, K. (2017). Adaptation responses to increasing drought 

frequency. The Australian Journal of Agricultural and Resource Economics, 61(3), 

385-403. https://doi.org/10.1111/1467-8489.12214  

Arrow, K. J. (1953). Le rôle des valeurs boursières pour la répartition la meilleure des 

risques, Econométrie, 41–47, CNRS, Paris; translated as The role of securities in the 

optimal allocation of risk bearing, . The Review of Economic Studies, 31(2), 91-96. 

https://doi.org/10.2307/2296188  

Bennett, R. (1995). The Value of Farm Animal Welfare. Journal of Agricultural Economics, 

46(1), 46-60. https://doi.org/https://doi.org/10.1111/j.1477-9552.1995.tb00751.x  

Burstein, P. (2003). The Impact of Public Opinion on Public Policy: A Review and an 

Agenda. Political Research Quarterly, 56(1), 29-40. https://doi.org/10.2307/3219881  

Coase, R. H. (1960). The Problem of Social Cost. Journal of Law and Economics, 3, 1-44. 

https://doi.org/10.2307/724810  

Färe, R., Grosskopf, S., & Pasurka, C. A. (2007). Environmental production functions and 

environmental directional distance functions. Energy, 32(7), 1055-1066. 

https://doi.org/https://doi.org/10.1016/j.energy.2006.09.005  

Grethe, H. (2017). The Economics of Farm Animal Welfare. Annual Review of Resource 

Economics, 9(1), 75-94. https://doi.org/10.1146/annurev-resource-100516-053419  

Johansson-Stenman, O. (2018). Animal Welfare and Social Decisions: Is It Time to Take 

Bentham Seriously? Ecological Economics, 145, 90-103. 

https://doi.org/https://doi.org/10.1016/j.ecolecon.2017.08.019  

Lusk, J. L., & Norwood, F. B. (2011). Animal Welfare Economics. Applied Economic 

Perspectives and Policy, 33(4), 463-483. https://doi.org/10.1093/aepp/ppr036  

McInerney, J. (2004). Animla Welfare Economics and Policy. UK 

O’Donnell, C. J., & Griffiths, W. E. (2006). Estimating state-contingent production frontiers. 

The American Journal of Agricultural Economics, 88(1), 249-266.  

Perry, B., Rich, K. M., Rojas, H., Romero, J., Adamson, D., Bervejillo, J. E., Fernandez, F., 

Pereira, A., Pérez, L., Reich, F., Sarno, R., Vitale, E., Stanham, F., & Rushton, J. 

(2020). Integrating the Technical, Risk Management and Economic Implications of 

Animal Disease Control to Advise Policy Change: The Example of Foot-and-Mouth 

Disease Control in Uruguay. EcoHealth. https://doi.org/10.1007/s10393-020-01489-6  

Pindyck, R. S. (2011). Fat Tails, Thin Tails, and Climate Change Policy. Review of 

Environmental Economics and Policy, 5(2), 258-274. 

https://doi.org/10.1093/reep/rer005  

Randall, A. (1975). Property Rights and Social Microeconomics  Natural Resources Journal, 

15(4), 729-748. http://lawlibrary.unm.edu/nrj/volumes/15/4/07_randall_property.pdf  

Smith, A. (1723). Wealth of Nations. Edwin Robert Anderson.  

Treich, N. (2022). The Dasgupta Review and the Problem of Anthropocentrism. 

Environmental and Resource Economics, 83(4), 973-997. 

https://doi.org/10.1007/s10640-022-00663-4  

 

https://doi.org/10.3368/wple.97.3.100119-0143R
https://doi.org/10.1111/1467-8489.12214
https://doi.org/10.2307/2296188
https://doi.org/https:/doi.org/10.1111/j.1477-9552.1995.tb00751.x
https://doi.org/10.2307/3219881
https://doi.org/10.2307/724810
https://doi.org/https:/doi.org/10.1016/j.energy.2006.09.005
https://doi.org/10.1146/annurev-resource-100516-053419
https://doi.org/https:/doi.org/10.1016/j.ecolecon.2017.08.019
https://doi.org/10.1093/aepp/ppr036
https://doi.org/10.1007/s10393-020-01489-6
https://doi.org/10.1093/reep/rer005
http://lawlibrary.unm.edu/nrj/volumes/15/4/07_randall_property.pdf
https://doi.org/10.1007/s10640-022-00663-4

