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Abstract

To-date, the dominant approach to improving farm animal welfare has consisted of a combination of voluntary improvements under-
taken by farmers and the tightening of legal requirements. However, history suggests that there is a limit to the improvements capable
of being secured by this approach. In this paper, it is argued that economic principles can and should have an important role when
new, market-driven and other approaches are set up to improve farm animal welfare. The paper focuses on two ways in which
economic principles can improve analyses of animal welfare. The first is by helping to define priorities as to which aspects of animal
welfare should be promoted. Here, economic approaches can be used to capture and synthesise the perspectives of all the stake-
holders, including the animals, in a transparent and systematic way. The second way is by helping to ensure that incentives are set
up in the right way. Where the benefits and costs of improving animal welfare are initially distributed unevenly across stakeholders
so that a socially desirable situation will not develop automatically, or be implemented, suitable economic principles may help to create
incentives which correct this situation. Thus, if society is to achieve its goal of improving animal welfare, scholars from different disci-
plines should collaborate in identifying animal needs, assessing stakeholder preferences, making priorities transparent and providing

incentives that make solutions realistically attainable.
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Introduction

For many people the word ‘economics’ will have a
somewhat sinister sound when it appears in discussions of
animal welfare. Most likely, a negative message such as ‘it
is too costly to increase farm animal welfare’ will be
expected. However, our message is a positive one. In the
present paper, we suggest that economics can help improve
animal welfare by making prioritisation of welfare issues
transparent and setting up efficient incentive schemes.

Since the late 1960s, farm animal welfare has been on the
political agenda, particularly in the Northern part of Europe.
The main tool used to protect animal welfare has been legis-
lation — with laws being implemented first at the national
level and now increasingly within the European Union (EU)
framework (Bennett 1997; Fraser 2008). Research in the
field has been dominated by technical and natural science
approaches designed to investigate the needs of animals and
how these needs are catered for by different production
systems. For decades, research results have been adopted
gradually by farmers, either in response to legislation
(which tightens the minimum requirements for keeping
farm animals) or voluntarily (because some of the suggested
changes might improve profitability or could be imple-

mented without imposing significant extra costs, or because
somewhere along the supply chain someone can see a
market opportunity for special ‘welfare-friendly’ products).

However, lately, it has become clear there is a limit
regarding the extent to which it is possible to improve
animal welfare through a combination of voluntary
improvements and the tightening of the law. There are a
number of reasons for this.

One reason is that the relatively low-cost, or possibly cost-
free, or even profitable, welfare improvements have to a
large extent been implemented, because these are the easiest
for different stakeholders to agree on. Examples may
include bans on the tethering of dairy cows, bans on
tethered sows, and the requirement of light programmes
allowing broilers a certain minimum of hours in darkness.
Many of the things which might further improve animal
welfare — such as reducing stocking density, securing
better resting areas, phasing out of close confinement
systems, or providing outdoor access — might increase
costs. At the same time, the growing trade in animal
products across nations and regions, and the resulting
increase in the intensity of price competition, is making it
more difficult to use national and wider, regional legisla-
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tion, such as EU law, to implement costly changes (Hobbs
et al 2002; Grethe 2007). As is often said, the effect of tight-
ening local animal welfare legislation may be merely that
local animal production becomes less competitive; any
connected rise in imports might cancel out the improve-
ments on animal welfare secured at the regional level.
Furthermore, there may be problems concerning varying
compliance with and enforcement of animal welfare legisla-
tion. Thus, a recent evaluation of the EU policy on animal
welfare legislation, commissioned by the European
Commission, concluded that EU animal welfare legislation
has improved the welfare of many of Europe’s farm and
experimental animals, but that more could be achieved with
stronger and more consistent enforcement of existing rules
across countries (Rayment ef al 2010).

At the same time, current levels of farm animal welfare are
perceived as insufficient by large segments of the popula-
tion in many European countries (Eurobarometer 2007).
When people are asked to state their opinion as citizens they
tend to indicate that decisions concerning animal welfare
require public intervention and cannot be trusted to the
market place. In their role as consumers, people seem to
believe that, in practice, they have little choice because the
availability of animal welfare-friendly products is very
limited and they do not have sufficient information. As a
reaction to these trends, recent policy papers from the EU
have stressed the potential for more market-driven
approaches (Commission of the European Communities
2009). In particular, the Commission points to the lack of
reliable information on animal welfare as an obvious
barrier. Another barrier is, of course, high price premiums.

Thus, there seems to be widespread agreement that in order
to improve farm animal welfare it is necessary to introduce
new, market-driven and other approaches to change the
behaviour of the stakeholders. We will argue that economic
principles can and should have an important role in the
development of these new measures, and we want in partic-
ular to focus on two ways in which economists can provide
valuable input.

The first kind of input, which is explored in the next section
of the paper, is that economists can help to define priorities
and determine which aspects or elements of animal welfare
should be promoted. Even on farms operating specifically to
improve welfare standards, there will invariably be limited
resources available for improving animal welfare; it will
rarely be possible to realise all of the potential improve-
ments fully. Therefore, it is necessary to define priorities.
We shall argue that the economic principles help to ensure
that the perspectives of all the stakeholders, including the
animals, are dealt with in a transparent and systematic way.

The second input, explored in the section of the paper after
next, is that economists can help to ensure that incentives
are set up in the right way. Where the benefits and costs of
improving animal welfare are initially distributed unevenly
across stakeholders so that a socially desirable situation will
not develop automatically, or be implemented, basic
economic principles may help to set up incentives which

correct this situation. So, for example, we argue that in
order to develop successful market-driven approaches to the
improvement of animal welfare it is important to give
farmers the right kinds of price incentives to implement the
kinds of change which will both benefit animal welfare and
satisfy consumer expectations.

Making priorities transparent

People make decisions that affect farm animal welfare in
many different situations. Farmers might change their
production systems; a committee might be drafting new
legislation on animal production; food producers and
retailers may develop their own labels for animal products
with a focus on farm animal welfare; an NGO may set up
information campaigns to raise consumer awareness of the
welfare impacts of animal production. In each of these situ-
ations, the improvement of farm animal welfare involves
human decisions and priorities. It is therefore important to
be able and willing to set priorities in a systematic and trans-
parent way — and this is where economic principles can be
helpful. One level of priority-setting concerns the allocation
of limited resources to animal welfare in competition with
other concerns. A second level of priority-setting concerns
the relative importance of different activities or attributes
that are relevant to animal welfare. Such considerations lie
at the heart of the economic disciplines.

The term ‘economics’ derives from the ancient Greek
oikonomia, meaning ‘household management’. A slightly
more recent formulation of the economic discipline is
offered by Samuelson (1948) as:

the study of how societies use scarce resources to pro-

duce valuable commodities and distribute them among

different people.

(NB The term ‘resources’, includes technical, natural and
human resources).

A common approach in economics is to consider animal
welfare as a good desired by humans along with a long
range of other goods. In that case, resources allocated to
maintain animal welfare need to be co-ordinated (directly or
indirectly) with resources allocated to the provision of other
goods in a way resulting in the highest overall social
welfare. An alternative approach is to regard animal welfare
as an intrinsic value — ie something possessing value inde-
pendently of the pleasure that human individuals derive
from it. An important consequence of the intrinsic value
approach is that the level of animal welfare that a society
aims for should not only be determined by the way indi-
vidual consumers trade-off animal welfare with other
desirable goods. Parallel discussions are found in studies
assessing the value of nature (as is made clear by twin
papers by Johansson-Stenman [2006a,b]). However, ulti-
mately, regardless of whether the values of animal welfare
and nature are seen as intrinsic or as traded off with other
traits desired in a consumption situation, they need to be
balanced and prioritised against other traits — not neces-
sarily at the individual level (the level of the consumer,
producer or animal), and not necessarily in monetary terms,
but always at a societal level.
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Neo-classical consumer demand theory is based on prefer-
ence utilitarianism, and in particular its underlying ethical
norm that society should aim to achieve the greatest prefer-
ence satisfaction for the greatest number of people and
thereby maximise total utility. The most influential classical
expositors of the utilitarian norm are considered to be
Jeremy Bentham (1748-1832) and John Stuart Mill
(1806-1873). The term ‘utility’ is used today, by Bentham’s
and Mill’s neoclassical followers, as a measure of relative
preference satisfaction.

Hence, in a neo-classical setting, consumers are assumed to
choose a bundle of goods and services in order to maximise
their utility given their resource constraints. A consumer’s
choice depends on the prices of different goods and services
as well as how much the consumer likes the different goods
and services. The strength of preferences for two different
goods can be expressed in terms of how much of a given
good a consumer is willing to give up to obtain an additional
unit of another good: this is called the marginal rate of
substitution. If one of the goods is money, the marginal rate
of substitution can be expressed as the consumer’s willing-
ness to pay. It has been observed that the marginal utility of
a good often decreases the more of the good the decision-
maker already owns (decreasing marginal utility), and that
more is preferred to less (non-satiation). These observations
are indeed often treated as underlying assumptions in
economic analyses of human behaviour. Of course, the
assumptions do not capture the full complexity of consumer
preferences for all types of goods, but it is commonly
accepted that they provide a good starting point for
describing rational consumer behaviour.

The idea of placing relative values on various aspects of
what contributes to utility, and of then relating these aspects
to each other, deploys economic principles in a way that is
very useful in relation to animal welfare.

An obvious question to be addressed in an economic analysis
of animal welfare would be how to prioritise different
welfare-improving activities in order to obtain the largest
increase in animal welfare within a budget. As input to such
an analysis, we would need animal welfare scientists to
provide suitable measures of animal welfare. We would also
need to identify what the priorities are for all affected animals
and humans. These issues will be addressed in turn below.

What matters to the animals?

In order to identify animal preferences, researchers try to
measure how animals react to various environments or
treatments. Examples include studies of the in-pen
behaviour of growing pigs when they are provided with
differing amounts straw (Day et al 2002) or straw of
different lengths (Day et al 2008). Another example is
Telezhenko et al (2007), who analysed dairy cows’ prefer-
ences for rubber mats versus slatted concrete walkways.
Interestingly, techniques that were originally developed to
reveal consumer preferences have increasingly been
employed to analyse animal motivation and demand for
various production facilities, activities, and so on (Dawkins
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1983). In short, the techniques involve placing an animal in
a situation where it has to choose between different alterna-
tives. By changing the effort that the animal has to make in
order to obtain one alternative rather than others, it is
possible to assess the relative strength of the revealed pref-
erences. For example, Pedersen ef al (2005) investigated the
comparative strength of pigs’ preferences for four types of
rooting material by observing the persistence of the pigs’
willingness to attempt to gain access to the differing
materials. Certainly, there are limits to the type of trade-off
that an animal can meaningfully be ‘asked’ to make. For
example, placing an animal in a situation in which it is
required to trade-off being free from pain against being free
to graze in the fields would not provide meaningful
estimates of animal preferences for these two attributes. A
critical overview of the method of assessing animal demand
functions by observing the animals’ reactions to the increas-
ingly costly performance of several behaviours is provided
by Jensen et al (2004).

Thus, trading off different aspects of animal welfare against
each other is of key importance. Today, animal welfare
scientists are increasingly becoming aware of the impor-
tance both of assessing animal responses that reflect their
welfare states and of prioritising across these. Economic
principles then have a particular role in helping welfare
researchers to decide how to prioritise different aspects of
animal welfare in ways that reflect the animals’ ‘interests’
viewed as a whole.

In the Welfare Quality® project, 12 criteria were formulated
to assess the welfare of production animals; for each
criterion different measures and related scores were defined.
Part of the goal of the project was to be able to translate and
combine the many measures taken on a farm into a single
numerical score capable of expressing, in a generally
comparable way, the welfare level on each farm. To do this
it was necessary to assign relative weights to the different
scores — for example, to decide, for a certain species of
farm animal, the relative seriousness of prolonged thirst as
compared with lack of comfort around resting. It was also
necessary to decide the relative weights of different values
within the same score. Thus, it was necessary to determine
how much severe dehydration weighs in comparison with
mild dehydration. To achieve this, experts were asked to
assign relative weights to criteria, scores and levels of
values as part of the process of reducing the evaluation to a
one-dimensional score. Finally, it was illustrated how the
score was used to place farms and slaughterhouses into one
of the four categories: excellent welfare; enhanced welfare;
acceptable welfare; and not classified. To some, this
approach will probably seem alarmingly subjective.
However, the available alternatives for this way of
constructing aggregated one-dimensional
scores — including, for example, the simple addition of a
large number of score values — might well turn out to be (i)
even more subjective, and (ii) grounded in an underlying
ethics that is much less transparent. Veissier et al (2011) set
out the ethical choices that underwrote and informed the
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process of reducing the different elements of a comprehen-
sive animal welfare assessment to a single score. For
example, it has to be decided to what extent one kind of
welfare problem can be compensated for by excellence in
another aspect of animal welfare — thus, to give just one
kind of case, whether a barren environment can be offset by
a low incidence of disease, or vice versa. Similarly, it must
be decided whether serious suffering in some animals is
genuinely compensated for by low levels of suffering in
others. As they note, and as is also pointed out by Sandee
and Jensen (2011), there are still unanswered methodolog-
ical questions about how to compare and aggregate welfare
across animals and across welfare criteria.

Such problems are not confined to animal welfare. In a
broadly similar way, economists and natural scientists have
struggled with the complex, multifaceted concept of
sustainability, seeking to derive indices at the national level
that capture the economic, environmental and social aspects
of sustainable development in a single index. Bohringer and
Jochem (2007) recently identified three key steps in
composite index formation: normalisation, weighting and
aggregation. They found that composite indices of sustain-
ability in common use failed to follow these steps satisfac-
torily, and that this failure resulted in indices that were
useless, and possibly misleading, when used to develop
policy advice. One way of alleviating these problems at
farm level is to rank systems, farms or other decision-
making units against a benchmark of best-production
practice. This avoids the difficulties involved in establishing
a quantifiable composite measure of sustainability that
requires weights to be specified for each component. For
example, Reig-Martinez et al/ (2011) used Data
Envelopment Analysis (DEA) to combine 12 indicators of
sustainability in the ranking of a sample of 163 farms in
Spain. From this exercise they were able to establish rela-
tionships that would aid the development of policies to
improve sustainability. They found that economic and envi-
ronmental sustainability indicators were positively corre-
lated, but that social indicators were not. Certain
characteristics of farms and farmers also had a positive
influence on sustainability. It would be possible to include
practices that are good for animal welfare in the indicators
of sustainability used to rank farms. A method that comes
close to doing this has been published by Barnes et al
(2011). They adopted the same approach as Reig-Martinez
et al (2011) to rank a sample of 80 British dairy farms
according to technical efficiency. They found that farms
with low rates of lameness had significantly higher
technical efficiencies. This suggests that policies to reduce
lameness in dairy cows might lead to more efficient
resource use, and hence to economic and environmental
benefits that will contribute to the wider drive towards
sustainable food production.

Traditionally, neo-classical economists have taken little
interest in addressing animal welfare from the animal’s
point of view. Instead, an anthropocentric approach in
which animal welfare matters only to the extent that humans
care about it has dominated economic analyses (Mclnerney

2004; Johansson-Stenman 2006a). However, there are signs
of change. Over the last decade, the question of how animal
preferences can be included more directly in economic
analyses has been discussed with increasing interest; some
economists have queried the assumption that purely anthro-
pocentric preferences are adequate for economic analysis.
Johansson-Stenman (2006a) addressed the issue by posing
the following question in a consumer survey:

Society can reduce through different, most often costly,

measures, animals’ as well as humans’ suffering. In

order to be able to prioritize, we need to know how

great a weight society should put on reducing suffering

in an animal (such as a cow), compared with reducing

an equal amount of suffering in a human being. Which

of the following statements is most in accordance with

your opinion regarding the weight that should be given

to animal suffering in public decisions?

He found that 13.2% of the respondents stated that animal
suffering should be taken into account to a certain extent in
public decisions even when no human beings suffer from
the fact that the animals suffer, although with a much lower
weight than human suffering; 30.3% of the respondents
stated that animal suffering should be taken into account to
a fairly high degree in public decisions but with a somewhat
lower weight than human suffering; and 49.3% of the
respondents stated that animal suffering should be taken
into account to a similar degree as human suffering in public
decisions even when no human beings suffer from the fact
that the animals suffer. Hence, a significant proportion of
the Swedish population stated that animal welfare should
count in its own right in social welfare studies. Furthermore,
Norwood and Lusk (2011) propose a framework for formu-
lating a non-speciesist utility function that is conceptually
able to embrace not only our human private valuation and
our altruistic preferences for animal welfare but also the
animals’ own preferences. It is to be hoped that these contri-
butions to the animal welfare debate mark the beginning of
a new era of economic literature, one in which animal pref-
erences will be taken seriously in their own right.

What matters to human stakeholders?

As indicated above, improving our understanding of animal
preferences and animal welfare is indeed an important step
towards implementing regulation that really improves animal
welfare. However, since we, as humans, ultimately decide
what living conditions should be provided for farm animals,
it is equally important to obtain a more detailed under-
standing of what matters to human stakeholders in relation to
animal welfare. Discussion of the interface between science
and society in relation to animal welfare includes McInerney
(2004), Norwood and Lusk (2011), and Ohl and van der Staay
(2012). In this connection, it is necessary to describe exactly
how animal welfare is to be prioritised relative to other
desirable goods, and how different ways of improving
animal welfare are to be prioritised.

In a situation of consumption, animal welfare will be
considered as a product quality that is related to the produc-
tion process — just as environmental impact, fair trade
issues, and so on, are related to the production process.
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Animal welfare considerations might affect the meat-
purchasing behaviour of some consumers. An examination
of the market shares of animal welfare products suggests
that this group of consumers is a rather small part of the
population. Although market shares for products with a
special animal welfare label, including products with
another quality label such as an organic certificate that
comes with animal welfare assurances, have been
increasing rapidly in some countries over the last decade,
their market shares remain low — at least, in the case of
meat, where market shares in Denmark are about 5%
(compared to more than 30% in the case of eggs and milk)
(Christensen et al 2009a).

However, there are some basic problems with using market
behaviour as the only measure of human preferences for
animal welfare. The first is that animal welfare is not a
visible product attribute. In other words, animal welfare is a
credence good: lack of information typically makes it
difficult for consumers to identify and producers to signal
the level of animal welfare of a particular product
(Mclnerney 2004; Roe & Sheldon 2007).

The second problem is that many people care for the welfare
of all farm animals — not only the welfare of the animals
they consume themselves. In economic terms, animal
welfare constitutes an externality, because one person’s
actions unintentionally affect other people’s utility — as is
described, in slightly different terms, in Baumol and Oates
(1993), Bennett (1997), Mclnerney (2004), and Carlsson
et al (2007). Furthermore, as one consumer’s enjoyment at
knowing that animal welfare is acceptable does not affect
other consumers’ opportunity to enjoy the same
knowledge — and it is not even possible to exclude other
consumers from enjoying it — such welfare is characterised
as a public good externality. Hence, animal welfare triggers
private values as well as public good values. Typical
examples of public goods include clean air and street-
lighting (McInerney 2004). It has also been argued that
animal welfare should be treated as a merit good
(Mclnerney 2004; Mann 2005; Fearing & Matheny 2007).
The notion of a merit good can be traced to Musgrave
(1957) where it was used to describe merits, or needs, that
must be supplied by the government in excess of aggregate
consumer demand because market-driven supply alone
would be inadequate. Hence, in the background here there
is likely to be some form of paternalism where governments
know what is best for their citizens. Typical examples of
merit goods include children’s vaccination programmes and
publicly owned schools, because all members of society
benefit indirectly from the provision of these goods,
including those who are not directly consumers of them
(Fearing & Matheny 2007). That animal welfare is a private
good as well as a public good externality, and even a merit
good, implies that animal welfare markets cannot serve as
the only means of securing animal welfare.

In order to quantify the economic values that consumers and
citizens associate with animal welfare, survey-based stated-
preference methods, involving asking people to state their
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preferences for goods whose values are not adequately
reflected in market prices, have increasingly been used. For
example, Lagerkvist et al (2006) estimated that Swedish
consumers were willing to pay a price premium on a pork
chop of 21% if immunocastration was used, rather than
surgical castration, as a means of improving the boars’
welfare. They also found, though, that the willingness to
pay for pork chops from a surgically castrated pig was
around 21% higher than for an uncastrated boar. Clearly, in
the latter case, consumers were more concerned about meat
taste than animal welfare. Moran and McVittie (2008)
estimated that British households on average were willing
to pay additional taxes of £7.50 per year for EU legislation
that would improve conditions for laying hens. Carlsson
et al (2007) estimated the mean price premium that Swedish
citizens were willing to pay for improving conditions for
laying hens by banning battery eggs to be 54%, while the
mean price premium they were willing to pay for buying
free-range eggs when battery eggs were still allowed was
estimated at 20%. Despite the large difference between
these two estimates, they were found not to be significantly
different, since there was substantial standard deviation in
the parameters. (Free-range eggs in Sweden at that time
were sold at price premiums of around 7%). Denver and
Christensen (2011) have estimated the value different
consumer groups place on dairy cows being allowed to
graze in the summer, and a recent comprehensive review is
provided by Lagerkvist and Hess (2011). In addition, to
shed light upon human preferences, this discipline has
opened new methodological and ethical challenges focusing
on the question how to interpret differences between stated
and observed behaviour (see, among others, Johansson-
Stenman & Svedsiter 2011). Again, the best argument for
social scientists applying the methods they do is the absence
of more precise measures of preferences.

So far, we have focused on the role of relative benefits of
animal welfare in guiding human decisions. However, the costs
of different initiatives to improve animal welfare, and in partic-
ular the relative costs, also need to be estimated if we are to
identify the best methods of securing improved animal welfare.

A specific case will now be presented and discussed in order
to illustrate the ways in which assessments of animal
welfare, human concerns about animal welfare, and costs,
can be combined rationally in an effort to identify the right
priorities when it comes to finding a solution to an animal
welfare problem. The case concerns the welfare of dairy
cows in Denmark.

Improving welfare for dairy cows

A committee was set up by the Danish Government in 2007
to draft new Danish legislation on the welfare of dairy
cattle. The committee consisted of representatives from the
Danish Veterinary Association, the Animal Protection
Council, the Knowledge Centre for Agriculture — Dairy
and Cattle Farming, the Danish Agriculture and Food
Council, the Animal Ethics Council, the Ministry of Justice,
and the Ministry of Food, Agriculture and Fisheries and its
remit described a number of areas relating to housing and
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Table I Costs associated with improved housing and
mandatory access to pasture for dairy cows.
5-year I5-year
transition transition
Improved housing (average 1,425 963
additional costs in DKK per
cow per year)
Average additional costs (in %) 5.6 2.8
Mandatory access to pasture 1,602 1,082
(average additional costs in DKK
per cow per year)
Average additional costs (in %) 4.3 29

Source: Lund et al (2009) for Tables | and 2. Note that additional
costs are associated with keeping the same number of cows given
the suggested improvements in housing and mandatory grazing.
The base line is that 36% of the cows are let out to grass. Milk
yield per cow is assumed to be reduced by 3% if grazing is made
mandatory. Estimations are based on the average of ten different
types of dairy farms.

management where a change in the rules could be consid-
ered. In a public debate on the work of the committee the
issue of whether summer grazing for dairy cattle should be
required by law played an important role — partly as the
result of a campaign run by the Animal Protection Council
which is the main animal welfare organisation in Denmark.

The committee unanimously recommended legislation
imposing a number of minimum requirements on the
housing and handling of dairy cattle (Justitsministeriet
2009). These include minimum requirements for size of
cubicles, quality of flooring, the availability and use of
calving boxes and the availability of special boxes for sick
animals. The committee also considered carefully the possi-
bility of legislation requiring farmers to give dairy cattle
access to pasture during the summer, but it was not able to
agree on a single recommendation: the majority of members
on the committee, including the independent experts and
representatives from Danish agriculture, ended up recom-
mending that summer grazing should not be required by
law. A minority consisting of the member representing the
animal welfare organisation disagreed and recommended
that the legal requirement be imposed.

The recommendations made were based partly on scientific
findings regarding the welfare consequences for the
animals. There was agreement that summer grazing is an
advantage for small- and medium-sized farms, particularly
when indoor conditions are not optimal. However, the
majority of the committee argued, firstly, that with growing
farm sizes the expected positive effects of summer grazing
were diminishing; and, secondly, that new and better
requirements on the indoor housing of dairy cattle also
eroded any advantages of summer grazing.

Economic considerations were certainly also part of the
discussion. Lund et al (2009) calculated the costs of
improving indoor conditions and requiring 0.3 hectare grass

access for Danish dairy cows. They worked with two
possible time schedules, of five and 15 years, for when the
changes needed to be implemented (see Table 1).

The first interesting result is that a five-year time schedule
will cost the farmers nearly twice as much as the 15-year
alternative. The main explanation for this huge difference is
that 75% of the additional costs of the new requirements are
connected with investments. To improve indoor conditions
one needs to invest in buildings, and if the required grazing
land is to be accessible it is necessary to fund new paths,
fences and tunnels under roads. Against this background,
and in connection with most of its suggestions, the
committee recommended a 15-year time schedule. The
other significant result is that even with a long time
schedule it is costly to both improve indoor facilities and
secure grass access. With a 15-year time schedule the
requirements on improved housing and the handling of
dairy cattle will impose additional costs of nearly 3% on the
farmers on average; approximately the same level of costs
will arise if farmers are required to put their cattle on
pasture. From this, it can be seen, firstly, that the suggested
changes will not occur unless either legislation is imposed
or consumers are willing to pay a sufficient price premium
for products produced in line with the suggested changes;
and, secondly, that national legislation in this area may
affect the competitiveness of the sector.

In light of this it should be clear that when suggestions are
made about ways to improve animal welfare, whether
through legislation or by other means, priorities are called
for. Economists have tools for setting such priorities in a
structured and systematic way through an evaluation of
cost-effectiveness, cost utility or cost-benefit analysis.
However, we call for caution when using such approaches,
because they might obscure the need to examine the under-
lying assumptions which, inevitably, must be made when
setting up such comparisons. These assumptions must be
made in a transparent way so that they are up for discussion.

One potentially controversial assumption that was made in the
study of welfare conditions for dairy cows concerns the scope
of the analysis. Thus, a recent study by Lawrence and Stott
(2011) indicates that, even on large farms with good indoor
facilities, there might be a reduction in the incidence of
lameness among dairy cows that are allowed to graze. Barnes
et al (2011) found that low rates of lameness increased
technical efficiencies. These relations between lameness and
production systems were not included in the decisions
concerning revision of the Danish legislation on dairy cows.
And, it remains an open question the extent to which this
omission affected the conclusions that were drawn.

From a lay person’s viewpoint the priorities might have
looked different from those the committee put forward. At
any rate, surveys seem to indicate that lay people associate
great welfare improvements with provision of pasture to
dairy cattle. Hence, it is likely that there would have been
greater popular support for a legal requirement to offer
access to grass than there was for the improvement of
indoor housing. Indeed, the ordinary person’s stated interest
in, and willingness to pay for, milk from cows that are
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allowed to graze (Denver & Christensen 2011). This result
suggests that it might be possible to introduce additional
price premiums for milk from grazing cows — something
that might not, to the same extent, be the case for improve-
ments to indoor facilities.

The dairy cow case highlights the multi-dimensional nature
of animal welfare. It also highlights the importance of
making choices that are informed by the priorities of
different stakeholders — and of estimating costs. Setting
clear priorities on the basis of transparent assumptions
opens up ethical and political discussions of the merits of
the various options. To this end, the case illustrates the way
in which economic principles could be used to highlight the
trade-offs at stake and the priorities that need to be set.

Setting up incentives to make solutions real

Even the best assessment of priorities — in other words, one
that takes into account the preferences of all stakeholders,
including the animals, and considers the costs — will not in
itself guarantee that suitably prioritised improvements of
animal welfare occur. Whether a particular improvement
regarding animal welfare is actually made depends on the
incentives there are for people in charge to make it happen.
Therefore, another important use of economic principles is
to look at incentives and, if necessary, adjust them so as to
facilitate the highest priorities.

In some cases it may be in the interest of farmers to improve
animal welfare (Lawrence & Stott 2009). Thus, to the extent
that animal welfare improves productivity, the farmer has a
direct economic incentive to raise animal welfare standards.
Animal welfare improvements falling into this general
category typically involve securing basic conditions such as
having sufficient amounts of water and feed, avoiding very
stressful situations, and securing at least a minimum level of
care during the transport and handling of animals in the
slaughtering process (see Fraser 2008).

Less straightforward welfare improvements have also been
found to deliver a direct economic benefit. For example, the
removal of sick pigs and their isolation from the main herd in
suitable hospital accommodation has been shown to deliver
direct economic benefits because it reduces mortality among
pigs (Dansk Svineproduktion 2007). These are so-called win-
win situations. If such net-benefits are not realised simply, for
example, because farmers lack information, or because time
horizons are too short, or because there is insufficient focus
on the potential economic benefits of improving animal
welfare, it is likely that better or more timely information
might provide sufficient incentives. A study by Graversen
et al (2008) indicates that the prevention of shoulder wounds
in sows is another example of a win-win situation since the
costs and benefits of welfare improvements here can be
expected to balance each other (see Table 2).

In win-win situations, as mentioned above, in principle very
little is required to improve animal welfare. From an
economic point of view, a welfare improvement that
provides financial gains to the farmer is a sign of the
existing allocation of production-related resources being
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Table 2 Costs associated with the prevention of shoulder
wounds in sows.

Costs (DKK)

Monitoring of shoulder wounds on-farm 6-7.2 million per year
Setting up action plan 7.2 million per year
Public on-farm control 0.1-0.2 million per year
Improved control at slaughter 5-6 million per year
Total costs 18.3-20.6 miillion per year

DKK per sow 17-20

Gain in productivity (smaller number of 19
sows taken out) (DKK per sow)

Source: Graversen et al (2008).

inefficient and should, of course, be improved. However, as
the case of shoulder wounds illustrates, in practice this may
not be simply due to differences in management styles. To
be more specific, even though shoulder wounds can be
prevented without loss of profit for the average farmer, large
variations in farm-level costs imply that some farmers gain
additional profits of reducing incidences of shoulder
wounds while other farmers might experience direct losses
if they sought to reduce the incidence of shoulder wounds
on their farms. In actual fact, in Denmark, in addition to
previous information campaigns, it has been necessary to
set up specific legislation to limit the prevalence of shoulder
wounds in sows. What follows from the analysis is that such
legislation should not be viewed as an extra cost for farmers
on average and that legislation would not erode the compet-
itiveness of the pig industry as a whole.

In animal production, there is often not a win-win situation
where efficient production and animal welfare go hand-in-hand.
Here, welfare improvements will not come by themselves even
though the improvements would be beneficial from a societal
point of view. In such situations, economic principles can be
used to clarify and direct the provision of incentives. We offer
an illustrative case involving loose-farrowing sows.

Improving welfare for sows

Many animal welfare scientists, farmers and citizens agree
that sows should be allowed freedom of movement — not
only during their gestation period, but also during
farrowing and lactation. Unfortunately, independent
estimates presented by Lund ef a/ (2010) and Guy et al
(2011) have shown that additional costs are associated
with allowing sows freedom of movement during the
farrowing and lactation periods. However, focusing on the
optimisation of production systems, and also applying the
most recently developed understanding of how to increase
piglet survival rates in response to extra space, extra
substrate and modified pen heating, Ahmadi et al (2011)
suggest that the costs can be significantly reduced and
even turned into a win-win situation.
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Nevertheless, despite agreement over the virtues of this
welfare improvement, it has not yet been widely imple-
mented. Information provision is certainly not an adequate
tool to make it happen, because the relevant costs are
incurred by the pig sector while the benefits are mainly
experienced by animals and citizens. The problem is how to
give producers incentives that make it worth their while to
allow their sows freedom of movement during gestation,
farrowing and lactation.

Following Ahmadi ef a/ (2011) it may be argued that incen-
tives involving information and possibly the education of
farmers might prove sufficient to encourage farmers to
allow sows to move freely in all three periods in question.
However, following the more pessimistic scenario depicted
by Lund et al (2010) and Guy et al (2011), where the
producers face considerable additional costs, additional
incentives appear to be needed.

One response would be to subsidise production where sows
are free to move in all three periods. However, this is likely
to be considered as a hidden trade barrier by the EU and
WHO, and as a consequence prohibited.

Alternatively, product labelling showing that sows that
have been allowed to move freely during these three
important periods of their lives might move some
consumers to support that type of production through their
purchasing choices. The potential of this solution is
supported by Lagerkvist et al (2006) and Liljenstolpe
(2008), who found a willingness to pay for loose-housed
sows among Swedish consumers. A study of American
consumers also indicated a willingness to pay 20% extra
for pig meat from sows without the use of gestation crates
(Tonsor & Wolf 2011). At the same time, the authors
highlight the challenges of mandatory labelling, especially
in terms of the additional costs that must be carried by
someone, and the potential erosion of consumer choice. It
is likely that relying on labels to fund loose-housed sows
will result in a small niche market capturing a segment of
consumers with high willingness to pay.

Over the last few decades retailers have become powerful
players in the food-production chain — both as buyers and
as sellers. Today, five or six international retail chains
account for nearly 80% of the everyday necessities that are
bought in Europe (Christensen et al 2009b). As buyers,
some of the larger retail chains might indeed have the
market power to place animal welfare on the agenda by
requiring their sub-contractors to secure a certain level of
animal welfare and thereby branding themselves as animal-
friendly companies. This has already been seen with
McDonalds in the USA (who require that no eggs are from
hens kept in conventional cages) and in the retail store
Marks & Spencer in the UK (who require farm-level trace-
ability of all animal products and that specific standards of
their own are followed). Clearly, retailers have an interest in
satisfying consumer demand — but equally they have an
interest in maximising their own profits, and this might
entail having an interest in branding themselves as a respon-
sible, conscientious business.

There are some clear tendencies towards retailers choosing
fewer and bigger suppliers. In this trend, product assortment
is becoming more limited and security and stability of
supply is evolving into a quality parameter in itself. As a
consequence, niche products are less attractive for retailers
unless they can be used either as unique private labels or to
brand individual supermarket chains for their customers.
Here, there is a significant potential to improve animal
welfare (Christensen ef a/ 2009b). Also Matheny and Leahy
(2007) stress that retailers have a considerable influence
over production methods, are vulnerable to consumer
pressure, and are immune to trade agreements.

The goal of having sows kept loose throughout their lives is
likely to be viewed by the main stakeholders as a high
priority among possible animal welfare improvements. To
attain this goal it will be necessary to set up incentives for
farmers, because such production systems could be more
costly than the systems mostly now being used. The
incentive could either be a price premium, which is likely to
be paid by the consumer of special welfare-friendly
products, or the pork producers’ way to access a special
quality market run by specific retailers. Alternatively, if the
public pressure on the policy-makers is great enough, the
incentives might even be formulated as legal requirements
as it is seen in the ban of battery eggs in all EU countries
from January 2012 (ie in 1999, the European Union Council
Directive 1999/74/EC banned the conventional battery cage
in the EU from 2012).

These examples illustrate usefully the importance of identi-
fying the preferences of the various stakeholders, including
the animals! Only with such identification can incentive
structures that move the production in the desired direction
in a cost-efficient way be designed.

Animal welfare implications

As we see it, economists can contribute to the animal
welfare debate in two ways. On the one hand, economics is
an analytical discipline concerned with rational behaviour
and the efficient use of resources — and it is obvious that,
in the presence of limited resources, the identification of
activities that contribute most to increased animal welfare
will have a positive effect on animal welfare.

On the other hand, and at the same time, using the economic
principles can raise the level of discussion, avoiding a
limited focus on individuals’ interests in specific topics and
asking instead how these individuals, and society as a
whole, should prioritise and trade-off various goals when
resources are limited.

Conclusion

The term economic principles has deliberately been used
instead of economic science. We have done so because the
main message is not that economists should single-handedly
deal with animal welfare issues. Rather, we want to
emphasise the need for inter-disciplinary collaboration in
the pursuit of appropriate animal welfare measures. This
collaboration should bring forward methods to identify
animal needs, to assess stakeholder preferences, to make
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priorities transparent, and to provide incentives which will
ensure that solutions are realistically attainable.

We suggest that economists, and other social scientists, can
make an important contribution to the improvement of farm
animal welfare for the following reasons:

* Social scientists can contribute constructively by high-
lighting the importance of understanding potential differ-
ences in perceptions of animal welfare. Such differences
constitute a condition of (not an obstacle to) determining the
social goals of animal welfare, and that discussion is in the
hands of social scientists.

* Economics can enable structured and transparent discus-
sion of priorities (including the priorities of the animals).
Economics can provide a holistic approach to the identifica-
tion of goals based on an efficient use of scarce resource.
Key, in this respect, is the need to set priorities.

* The discipline of economics can help us to devise intelli-
gent ways of setting up incentives which foster improved
farm animal welfare. The key step is to (re)distribute benefits
and costs so that it becomes financially attractive to farmers
and others in food production to improve animal welfare.
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