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1. Introduction

1.1. Context of the study

In the 1980s and 1990s, public concern rose regarding the negative environmental impact of
intensive farming practices. Increased awareness of air pollution as well as ground and surface
water pollution due to intensive livestock activities stimulated public intervention. This resulted in a
series of environmental regulations like the Nitrate Directive, the Water Framework and the
Integrated Pollution Prevention and Control (IPPC) Directive. Their objective is to internalize
negative externalities into the farm balance. The legislation creates extra costs for farmers who must
comply with this legislation, but it generates an agriculture with high level standards of animal
welfare, food safety and environment which meets the expectations of consumers and citizens in the
EU Member States and in Third Countries

Present-day consumers and citizens have become more sensitive to the welfare of farm animals.
Nowadays, animal welfare has become part of the concept of public concern, where the repeated
consumption of livestock products derived from poorly kept animals by one group of consumers
generates psychological externalities to other groups who are concerned about the welfare of farm
animals. This has led to the issuing of EU animal welfare legislation throughout the 90s and the first
decade of the 21% century. Such legislation might generate extra costs to farmers, but these costs
may be significantly mitigated by productivity gains of animals raised under better conditions.
Finally, the food scandals that struck the agribusiness industry during the last twenty years have
frequently caught public’s attention. The untrustworthy behaviour and illegal practices of some
actors in the food supply chain have caused considerable damage to human health and significant
economic losses to society. Therefore, food safety regulations were created to prevent and limit the
occurrence of diseases and illegal practices which caused these food scandals. Mad cow disease and
dioxin contaminated eggs are two memorable cases. Examples of public intervention in the field of
food safety are the identification and registration of cattle, as well as the full traceability of food
products throughout their production chain. This type of legislation meets consumers’ demand for
food produced with high food safety standards.

From a general perspective, regulations in the fields of the environment, animal welfare and food
safety have the potential to generate a cost increase at the farm level. Hence, the global
competitiveness of European agriculture may be affected by these standards. However, compliance

costs do not necessarily damage the competitive position of the EU on export markets, as these
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standards raise the quality and reliability of EU food products on the world market. In fact, in some
cases the cost increase has been fully absorbed within the food supply chain. Moreover, as EU
policies in the fields of the environment, animal welfare and food safety have progressed
substantially in the last decades, similar legislation has been adopted in Third Countries that are
import and export partners of the EU. Therefore, farmers in these countries may equally face
compliance costs. A comparative analysis of the enforced legislation and the resulting costs of
compliance in both EU Member States and third countries is of utmost importance in assessing the

relative competitive position of the EU on the world market.

1.2. Objectives of the study

The objective of the study includes the provision of relevant background information concerning

public interventions in the agricultural sector and their economic impact at farm level. It entails a

comprehensive and comparative assessment of the actual costs that EU farmers bear due to

compliance with legislation in the fields of the environment, animal welfare and food safety. Within
this broad sphere of activity, a set of specific goals is identified:

1. To provide a comprehensive description and assessment of the costs of compliance with EU
legislation in the fields of environment, animal welfare and food safety at farm level in
selected EU Member States;

2. To provide a comprehensive description and assessment of the costs of compliance for
farmers in a number of third countries with equivalent legislation in their respective
countries, as well as with EU legislation as exporters to the EU;

3. To compare the costs of compliance with environmental, animal welfare and food safety
legislation for EU and third country farmers and to draw conclusions with respect to the

impact on competitiveness.

1.3. Scope of the study

Agricultural products are increasingly exchanged on the world market. An analysis of the costs of
compliance with legislation and their share in total production costs needs careful attention, as this
potentially may have an impact on world trade in agricultural products. The research has been
designed within set limits regarding the examination period, the legislation, the geographical

coverage, and the sectors involved.

14



1.3.1. Examination period

An examination period is defined to ensure the comparability of the compliance costs assessment.
Such period must be as recent as possible. The year 2010 is established as the reference year for this
study. All cost calculations presented in the study are related to this year and refer to legislation
introduced in the past. Legislation issued but not yet implemented in 2010 has been taken into
account as well in this study on the condition, that it contains clear obligations. Examples are the
animal welfare legislation for pigs and the welfare directive for broilers both issued before 2010,

but enforced only later.

1.3.2. Selected relevant legislation

The set of legislation chosen include directives and regulations in the fields of the environment (e.g.
protection of groundwater; quality of water, air and soil; conservation of habitats and species),
animal welfare (e.g. housing systems; space allowances; minimum roughage levels in feed), and
food safety (e.g. identification and registration of animals; implementation of food traceability
systems; prohibition of hormones). In collaboration with the Steering Committee and the country
experts, a selection was made of those directives and regulations which could generate relevant
compliance costs for farmers. This selection process resulted in a group of 40 EU Directives and
Regulations, as well as the GAECs' which directly affect farmers in the EU (for a complete list see
Annex 1 of the report). Regulations relevant to the feed industry were included to consider indirect
effects on farmers such as for example higher feed prices. In the Third Countries, legislation was
selected which is equivalent or similar to EU legislation. Private standards have been considered
only when they are compulsory to access the export market to EU Member States.

The Habitat Directive has not been selected for this study. Often, farmers’ compliance costs caused
by the constraints from the management plans of the Natura 2000 areas, are compensated by the
agri-environmental payments of the Rural Development Plans? .The Water Framework Directive
has been excluded from this study as well: when this study was conducted, Member States had not

yet detailed the measures for farmers in the River Management Basin plans.

'Good Agricultural and Environmental Conditions

%For a full documentation about the costs and benefits of these Directives see: Costs and socio-economic benefits
associated with the Natura 2000 Network. IEEP, GHK, Ecologic, EU study ENV.B2/SER/2008/0038, October 2010
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1.3.3. Geographical coverage and selected agricultural sectors

The study focuses on the major and most representative agricultural sectors in the EU, specifically:
cow milk; beef, sheep, pork, and poultry (broilers); cereals (wheat); fruits (apples); and wine grapes.
The research is intended to provide an overview of the competitive situation of these agricultural
sectors in the EU, with a higher level of detail for a number of selected Member States. A set of
Third Countries is included for comparison purposes.

The analysis was performed by surveys designed to describe the relevant legislation and by means
of case studies, which allow for a quantitative cost assessment. The outcome (Table 1.1) is a series
of 43 case studies, involving 12 EU Member States and 10 Third Countries centred on 8 agricultural
sectors. Therefore, the study can only provide hints, but it is not possible to draw general

conclusions on the EU farmers’ situation.

Table 1.1 — Countries and sectors investigated in the project

Countries case studies dairy beef sheep pork poultry wheat apple wine

European Union
Bulgaria
Denmark
Finland

France

Germany
Hungary

Ireland

Italy

Poland
Netherlands
Spain

United Kingdom
Total
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Third Countries
Argentina
Australia
Brazil
Canada
Chile

New Zealand
South Africa
Thailand
Ukraine
USA
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The criteria for the selection process of the sectors and countries have been the following:

list of sectors indicated in the call;

list of countries indicated in the call;

recommendations emerging from the reviewed literature;
relevance of the country in the specific sector;

relevance of the third country from which the EU is importing;

relevance of the third country to which the EU is exporting;

relevance of the country concerning the legislation protecting the environment, animal

welfare and food safety.
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2. Theoretical framework

This second chapter details the theoretical foundation of the study, which is essential for achieving
the objectives of the study. With this purpose in mind, a set of research questions was defined to

guide the analytical process:

e What are potentially the farmers’ compliance costs with EU legislation that regulates

environmental protection, animal welfare, and food safety?

e What are potentially the farm-level benefits from compliance with EU legislation in the

fields of environmental protection, animal welfare, and food safety?

e What is the influence of the cost of compliance on the competitiveness of European farmers

on the global marketplace?

2.1. Conceptual framework

The conceptual framework of the research is twofold and based on partial budgeting and the
economic engineering approach, which in turn is rooted in neo-classical production theory. This
theory is concerned with the strategies that firms adopt when choosing how to employ limited
resources with alternative uses with the purpose of generating economic goods and services for
present and future consumption. Neo-classical economic theory is based on the following primary
assumptions: (1) individuals are rational; (2) they aim at maximising their utility, or profits in the
case of business ventures; and (3) they act independently on the basis of full information (Ferguson,
2008). In the following pages, the leading principles of neo-classical production theory is explained,

together with the specifics of their application to partial budgeting.

2.1.1. Neoclassical production theory and partial budgeting

Our focus is the farm, modelled as a production unit run by a rational, fully-informed farmer, who
aims at maximising profit. Therefore, the optimal combination of inputs or production factors is
sought in the production process to generate certain outputs. Four main types of production factors
can be distinguished: (1) land, referring to all raw materials available in nature; (2) labour, or the
human physical and mental skills that can be used in the production of goods and services; (3)
capital, or man-made aids to the production process like machinery and buildings; and (4)

entrepreneurship, or management skills. The combination of production factors selected by each
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farmer depends upon a number of elements, namely the price of the production factors, the price of
alternative outputs, and the technology available at the moment, and the geographical and
environmental circumstances in which he/she operates. Note that references to input and output
prices are actually intended as opportunity costs. The opportunity cost of an input is defined as the
value of said input in its best alternative use, which corresponds to the market price in well-
functioning markets. Good decisions stem from reasoning that takes into account economic costs
(the accounting costs that were actually paid), as well as the opportunity cost of unpaid (family)

labour, buildings, etc. (Ferguson, 2008, Parkin et al., 2008).

The concept of efficiency can be defined as the characterisation of how successful a farmer is a
generating his/her income. A distinction can be made between technical and allocative efficiency.
Technical efficiency is the ability to obtain a maximum output from given inputs, which
corresponds to maximising the production function. Allocative efficiency is the ability to use inputs
in optimal proportions given their prices, which corresponds to maximising the profit function (total
revenues minus total costs). The relative efficiency of a farm can be determined based on data

envelopment or stochastic frontier analysis (Coelli ef al., 2005).

Legislation in the field of the environment, animal welfare, or food safety, influences both the
production process and farm management. These influences are related to the requirements that
regulations impose, i.e. a reduction in the use of certain inputs might be demanded (e.g. fertilisers,
or number of animals in the case of environmental policy), or their increase (e.g. extra labour
required to register animals to comply with food safety legislation), or else a shift to different inputs
(e.g. another type of stable to comply with animal welfare legislation). The resulting changes in the
farmer’s production function(s) can have an effect on the output(s), and, together with a change in
input prices, they have the potential to influence the profit function. In other economic sectors,
producers are likely to translate higher input costs into higher output prices to the consumer. This is
however often difficult for farmers, as they are price-takers for most agricultural products (Brouwer
et al., 2011). Farmers are typically operating in a polypoly market characterized by an atomized
market structure: a huge number of suppliers facing a limited number of buyers. In these types of
markets farmers do not have the power to transfer an increase of production costs due to compliance
with legislation into higher prices at wholesale and a retail level. The market power of farmers is
limited.

Legislation can affect the agricultural business directly and/or indirectly through other supply chain

actors such as animal transportation (i.e. in the case of legislation on animal welfare) or food
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processing and feed mills (i.e. in the case of legislation on food safety). Therefore, including the
agricultural supply chain in the analysis is crucial to obtaining sound results. In fact, when stricter
regulations regarding the environment, animal welfare, and food safety affect the upstream or
downstream nodes of the supply network, they might transfer these extra costs to the farmers.

(Brouwer et al., 2011).

For the purposes of this project, partial budgeting is used to assess the effects of the environment,
animal welfare, and food safety legislation on farm management and profit (Boehlje and Eidman,
1984). The methodology is based on the neo-classical economic principles explained in the previous
paragraph that describe the impact on the different elements of the production and profit functions.
The partiality is due to the fact that only those elements of the total farm budget are considered
when the legislation is implemented (Dijkhuizen and Morris, 1997). Such changes in farm
management are expressed as additional/reduced costs and additional/reduced returns, which are

measured by means of balance sheets (Dalsted and Gutierrez, 2010).

The insight into cost factors provided with neo-classical production theory does not include
transaction costs. Yet, compliance with legislation in the fields of the environment, animal welfare,
and food safety often creates a significant increase in transaction costs in the form of additional
administration. Therefore, in the following section, the major principles of transaction cost theory

will be briefly explained.

2.1.2. Transaction costs theory

As opposed to neo-classical production theory, transaction cost theory is part of the New
Institutional Economics paradigm. This paradigm is often described in economic theory as
“expanded neoclassical economics” (Williamson, 2003), as it adds institutions as a critical
constraint in decision-making by analysing transaction costs as a connection between institutions
and production costs (North, 1993; Doner and Schneider, 2000). North (1991, p. 97) defines
institutions as «the humanly devised constraints that structure political, economic and social
interaction», which contain both formal legislation and informal rules and norms. The institutions
we are interested in is the European legislation regarding the environment, animal welfare, and food

safety.
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The concept of transaction costs was first introduced by Coase (1937) in his famous paper “The
nature of the firm”, in which he explains why some transactions are conducted on the market
whereas others take place within a firm. Coase states that using the market involves extra costs like
searching for information, bargaining and signing contracts. He affirms that by organising activities
under the agent’s own supervision, these costs can be decreased or eliminated. It was mainly Oliver
E. Williamson who then further developed these concepts by laying the theoretical foundations of
Transaction Cost Economics (TCE) theory. According to Williamson, «a transaction occurs when a
good or service is transferred across a technologically separable interface. One stage of activity
terminates and another begins» (Williamson, 1985, p. 1). One of the basic concepts of TCE is its
consideration of the transaction of a good or service as the basic unit of analysis (see e.g. Commons,
1934; Williamson, 1985; Williamson, 1996; Williamson & Masten, 1999). Transactions differ with
respect to three critical dimensions: (1) their frequency of recursion; (2) the degree of uncertainty
affecting them; and (3) the level and type of asset specificity involved in the supply of the good or
service in question, which is of particular importance in TCE (Williamson, 1991; Williamson, 1996;
Williamson, 2005). Within this study a transaction is considered as the transfer of agricultural goods
and services, produced under stricter environmental, animal welfare and food safety legislation,
from a farmer to society.

Transaction costs can be defined as costs that do not arise from the production process but are
instead generated from the transfer of goods from one agent to another (Niehans, 1971). There are
three main types of transaction costs: costs for searching for information before entering a
transaction (ex ante); negotiation and bargaining costs; and costs related to monitoring and

enforcement.

2.2.  Why the EU legislates in the fields of the environment, animal

welfare, food safety and animal health

From an economic perspective, environmental, food safety, animal health and animal welfare
legislation is written to guarantee the provision of a series of “goods” at a publicly accepted level.
Most of these goods are non-tradable and hard to privatize. At a private level, without legislation,
there is no (or not enough) incentive to provide an appropriate amount of these goods. The resulting
excesses and shortages are considered negative externalities since they have a potentially negative
impact on parties not directly involved in agricultural production (van Huylenbroeck et al. 2007;
Glebe 2007). Hence, the legislation is written to either guarantee a minimum provision, e.g. animal

welfare, or a maximum provision, e.g. nitrate emission. Ideally the benefits- safe food,
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environmentally- soundly produced, with a minimum of animal welfare- should be in balance with
the costs incurred by the farmers. This way overall welfare is maximized.

One of the problems in establishing this balance is the assessment of the benefits (Vermeire et al.
2009). Most of the targeted public goods have intangible, multiple and/or complex benefits. This
makes it very difficult to assess the aggregated benefits of this type of legislation. One way to partly
overcome these difficulties is through monetary assessments which have the advantage of making
aggregation of different types of benefits/effects possible. In addition, these aggregated benefits
allow comparison to the costs, as well as comparison over different analyses (Johansson 1993). In
the coming paragraphs we provide a literature review and some illustrative introductions on the

three types of benefits of legislation.

2.2.1. Safety of the food chain and animal health

Food safety means avoiding human health problems related to food. Hence, the benefits of ensuring
food safety arise by avoiding these problems, which are costs. We divide these costs in human
health related costs and production related costs. Similarly, animal health legislation tries to prevent
animal diseases, which may create huge costs for farmers and the society.

Purely private health benefits are reduced risks of suffering, pain, and a longer life (Traill et al.
2010). These are intangible and can be assessed through willingness-to-pay (WTP) studies.
Revealed and/or stated consumer valuations of a reduced risk of illness or death are used to measure
this WTP (Vermeire et al. 2009). Another approach is the Quality Adjusted Life Years (QALYS).
Here a value is attributed to a normal healthy year. An increase in food safety has the potential to
either increase the number of years of a person’s life, or to maintain someone’s health during a year.
Attributing a value to this allows the benefit calculation of avoiding a foodborne health risk
(Caswell, 2007; Traill et al. 2010).

Of course part of the costs related to health risks is also tangible as monetary costs: direct costs
incurred by the patient and his family for transportation, the cost of getting care and out-of-pocket
payments for hospitals and drugs. However, in many countries a (substantial) part of the costs are
sustained by the public through health care schemes. Hence, they become public costs and avoiding
them becomes a public benefit (Traill et al., 2010).

Indirect costs can be perceived through the same private/public perspective. The indirect costs are
the productivity losses or forgone labour earnings. Illness and/or death reduce the contribution to

the overall private or family productivity and the overall public or national productivity (GDP). At
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the public level, the costs often increase because of the substitution of the monetary losses at a
private level through unemployment schemes (Buzby et al., 2003).

On the other hand, these health related impacts have a potential impact on the food chain as well
(Buzby et al., 2003; Atkinson, 2003). Due to the great importance of health related issues, a
potential food safety threat can lead to what is called a food scare. These have short term and long
term impacts on the food chain. The obvious short term effects are sharp declines in demand. For
example, during the UK Bovine Spongiform Encephalopathy (BSE) crisis, the announcement of the
possible link between Creutzfeldt-Jacob disease (CJD) and BSE resulted in an immediate 40% drop
in domestic demand and a complete halt on beef exportation, a market worth 1,7 billion pounds per
year (Lloyd et al., 2006)°. In addition, many farmers were obliged to get rid of their animal stocks.
The UK government compensated part of the farmers’ losses and implemented other crisis
measures. This made public expenditure rise by 1.5 billion £ in 1996-1997, although other estimates
have indicated 2 billion £ (Hansard 1997 in McDonald 1998).

Long term effects were the lingering decline in UK beef prices and lack of consumer trust. Two
years after the start of the crisis, prices were still below the pre-crisis level (Atkinson 1999). Only
ten years later, in 2006, export restrictions were completely lifted. The implementation of food
safety schemes were and are a significant cost® as well.

The total economic losses due to the UK’s BSE crisis, health and production- wise, were estimated
at 3.7 billion, although others claim 10 billion $ worldwide (Jacob et al. 2000) or even 16 billion €
(Beck et al. 2005). This exemplifies the potentially severe impact food safety and food scares have
on production and health care costs.

An important side note must be made here. Although the consequences of food safety issues might
be severe, the risks related to certain diseases are unevenly spread over regions and time. In the
Netherlands, where risk is much lower compared to the UK, it was estimated that food risks of
respectively 16.98 and 2.69 lost life-years occurred in 2002 and 2005 (using the QALY method
described above), following the implementation of several precautionary measures. If this is
compared to the estimated costs of the preventive measures, the outcomes are respectively 4.3 and
17.7 million € per life-year saved in 2002 and 2005. These are much higher values than used in

cost-benefit analyses of drugs and medical interventions (Benedictus et al. 2009) and, since the risk

*This is no exception; also the Belgian dioxin crisis resulted in a halt in trade with over 30 countries (Buzby et al. 2003).

*Although other authors look at this as a benefit (Loader et al. 1996).
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connected to BSE and CJD will only decline over time, the saved life-years, being the benefits of
the preventive programs, will decline as well.

It can be therefore concluded that food safety risks can be severe. Thus the benefits of food safety
measures are potentially high, although this depends strongly on the context.

The prevention of animal diseases through the implementation of animal health legislation creates
significant benefits for the society. The costs of the Foot-and-Mouth outbreak in the UK in 2001
have been estimated in 8 billion £ (Webb, 2008). Next to the direct negative effects for farmers the
costs of this huge outbreak are related to the reduction of animal trade and rural tourism. In general,
the benefits of preventive actions with regards to animal diseases are considered to be significant
for society. Reducing animal diseases is a global public good and this explains the long tradition of

public involvement of infectious animal disease control (Hennesy, 2007).

2.2.2. Animal welfare

The benefits of animal welfare legislation are probably the most intangible of all three types of
legislation. It is almost exclusively related to the field of ethics and moral values®. From an
economic point of view, animal welfare is generally perceived anthropocentrically—even though
attention is being given to the emotional well-being and welfare of farm animals (e.g. Désiré et al.
2002). Our vision of the animal’s state is used to judge the animal’s welfare, hence animal welfare
is treated as a subset of human welfare (Mclnerney 2004, Lagerkvist et al. 2010). From this
perspective, the benefits of animal welfare lie in our perception- in the utility we attribute to it.

Here as well, the concepts of public and private are applicable. According to Mclnerney (2004),
what the broader society, the public, considers a minimum level of animal welfare, should be treated
as a public good. Government policy should enforce a guaranteed provision of this lowest level,
since all members of society would be affected by a violation and consider this a “cruelty”. Higher
standards of animal welfare that are only considered necessary by a minority should be treated as a
private good which the government has no responsibility to provide. Although the treatment of
animals at the minimum welfare level still causes negative externalities® to the group of people

demanding a higher level of animal welfare, one can perceive the European situation through these

*Not exclusively related to ethics and moral values, it has for example indirect effects on food safety (Lagerkvist et al.
2010)

®Unintended effects on third parties.
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public/private glasses. EU legislation on animal welfare guarantees a minimum provision,
considered necessary by “all” EU citizens. Animal production systems with higher animal welfare
standards are marketed on the private market and the consumer has to pay for his specific demands

(for example free range eggs) (Veissier et al. 2008).

Table 2.1 — Grasp of consumer valuation studies on animal welfare.

Author Method Consumer benefit (WTP) Animal treatment Benefits > Costs
Bennett et al. | contingent 55£ All AW demands Not assessed
2003 valuation 0.9 £/12 eggs Cage ban (hens) Yes

Bennett contingent
1998 valuation 0.43 £/ 12 eggs Cage ban (hens) Yes
Carlsson et al. choice 10.84 SEK / 6 eggs %}e%altcage“l;%l) (fl;ens) Not assessed
2007 experiment 8.4 SEK / 6 eggs olunary ce range Not assessed
eggs (hens)
Lilienstol hoi +19% Mobile abattoir (pork) Yes
rjenstolpe choice - 15% No castration (pork) No
2008 experiment i
+32% Outdoor pigs Yes

Since we focus on EU legislation, the question is what does the public think about these minimum
requirements? In other words does one attribute a benefit to them or not. Lagerkvist et al. (2010)
performed a meta-analysis on Willingness-To-Pay (WTP) studies from the last two decades. They
found that WTP is non-species specific, except for hens, where much attention is placed on housing
conditions. On the other hand Ngapo et al. (2003) found that consumer preferences vary among
countries, which complicates the generalization of WTP studies. Table 2.1 presents an illustrative

series of (contextual) studies assessing existing or possible animal welfare legislation7.

2.2.3. Environment

Agriculture is one of the major uses of land in Europe. It accounts for a substantial part of methane
emissions (International Energy Agency 2013) and it is responsible for the bulk of nitrate use and
water pollution. These are just some examples of why EU legislation intervenes in the agriculture-
environment interaction. In times of significant environmental degradation and climate change, the
motivation behind interventions regulating negative environmental externalities should be clear.

Due to the multitude of interactions, we will exemplify the benefits of environmental measures

based on one measure, namely the nitrate directive. It is one of the first European directives aiming

"For more studies on WTP of animal welfare, see Lagerkvist et al. (2010)
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to reduce pollution (European Commission 2010). Poor manure management and the resulting
nitrate excesses in ground and surface water cause severe problems. Human health problems
(Mahvi et al.,, 2005; van Grinsven et al., 2010) as well as eutrophication, acidification and
ecosystem degradation (Carpenter et al., 1998; Camargo et al., 2006), are the most cited impacts of
elevated nitrate concentrations.

The health related problems can be assessed in the same framework as food safety issues. They
result in private tangible and intangible costs as well as public costs. For example, van Grinsven et
al. (2010) assessed the health costs of exposure to nitrate polluted water in relation to colon cancer.
Based on a study showing a correlation between long lasting, medium-level nitrate exposure among
above medium level meat consumers, they conclude that, although uncertain, “current measures to
prevent exceedance of 50 mg/L NOj; are probably beneficial for society and that a stricter nitrate
limit as well as other additional measures may be justified” (van Grinsven et al. 2010, p.1). They
estimated a 3% increase of incidence of colon cancer in 11 member states due to nitrate exposure.
Using the QALY approach (cf. Food Safety), this leads to a health related social welfare loss of 2.90
€ pro capita or 0.70 € per kg of nitrate leached.

Other studies used consumer WTP to analyse the benefits of nitrate reduction in drinking water.
These studies can take into account health related consumer valuation and/or environmental
valuation®. As with animal welfare, the results of WTP studies are very contextual (e.g. Stenger et

al. 1998).

e A contingent valuation study found a WTP of 12.97 £/year, per household for water supplies
below the 50 mg/1 limit set by the Nitrate Directive (Hanley 1991).

e Edwards (1998) found a WTP of 1650 $/household for a nitrate concentration as low as 10

mg/l in a local aquifer (used for drinking water).

e Frykblom (1998) assessed the consumer valuation of reduced eutrophication in the Laholm

Bay. He found an annual WTP of 747 SEK per person.

Another way to assess the cost of environmental pollution is through the assessment of mitigation
and abatement costs. There are many ways to do so, ranging from on-farm management practices to
water purification. However, these assessment techniques are criticized for not incorporating real

social costs. An example of this problem? If we assume an effective implementation of the nitrate

®Depending on the study and the information provided, the emphasis may lie on one of each.
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directive, the implementation cost of this policy can be considered the cost of environmental
pollution. In this example, the costs always equal the benefits; hence there is never a welfare loss or
gain®.

An approach that is more targeted towards the real costs of environmental (nitrate) pollution is the
calculation of costs on affected industries. A Swedish study by Silvander et al. (1991) found that
eutrophication results in a loss of 65 million SEK for commercial fisheries and 41 million SEK for
aquaculture.

A similar conclusion can be drawn here for food safety; the impacts of nitrate pollution can be
severe, which justifies the abatement.

To sum up, the benefits of animal welfare, food safety and environmental legislation are diverse and
their assessment is not straightforward. However, a series of studies showed the legislation’s clear
benefits, mainly through the assessment of avoided costs. In some cases, these assessments allow
policy makers to draw conclusions (e.g. Liljenstolpe 2008, Benedictus et al. 2009), sometimes even
if only one of the multiple benefits is taken into account (e.g. van Grinsven et al. 2010). More

assessments are only a first step and further analyses have to be taken to draw valid conclusions.

2.3. How EU legislation is transposed into the legislation of
Member States (general principles) and implications for comparing

costs of compliance

The main goal of the European Union is the progressive integration of Member States' economic
and political systems and the establishment of a single market based on the free movement of
goods, people, money and services. To this end, Member States cede part of their sovereignty
under the Treaty on the Functioning of the European Union®®, which empowers EU institutions to
adopt laws. These laws take precedence over national law and are binding for national authorities.
The Treaty (article 288) makes provisions for five forms of legal instruments, each with a different
effect on the Member States' legal systems. Some are directly applicable in place of national

legislation, while others permit the adjustment of that legislation to the European legislation.

°If not compared to other mitigation strategies.

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:2010:083:0047:0200:EN:PDF
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Regulations are the most direct form of EU law. They have a general scope, are binding in all their
elements and directly applicable in each Member State. Just like a national law, they give rise to
rights and obligations directly applicable to the citizens. National governments do not have to take

action themselves to implement EU regulations.

The Directives bind Member States with regards to the result to be achieved, while allowing the
national authorities competency as to the form and methods used to achieve this result. Directives
are used to bring different national laws into line with each other. They define the objectives to be
attained by a common policy and leave it to the Member States to choose the forms and instruments
necessary for complying with it. Since the Member States are bound by the objectives laid down in
directives, they have some discretion, in transposing them into national law, taking into account
special national circumstances. Directives take effect by virtue of being notified to the Member
States to which they are addressed, which are obliged to adopt the national measures necessary for

implementation of the Directive within the time limits set by it.

The other binding legal instruments are the Decisions, which only apply to specific cases, involving

particular authorities or individuals.

Another means of reaching the common-policy objectives of are non-binding concerted actions in
the form of coordination of national policies, mechanisms for exchanging information, bodies for
cooperation, European programmes and/or financial support. Therefore, in addition to the above
binding acts, which form European law, the Council and the Commission can adopt
Recommendations which suggest a certain line of conduct or outline the goals of a common policy
and give opinions after assessing a current situation or certain facts in the Union or the Member

States.

Furthermore, the Council and the European Parliament adopt Resolutions, which are also not
binding, suggesting a political desire to act in a given area. These instruments enable the European
institutions to suggest guidelines for coordination of national legislations or administrative practices
in a non-binding manner, i.e. without any legal obligations for the addressees - Member States

and/or citizens.

As outlined above, in order to fulfil their obligations, Member States are required to transpose the
directives, including those in the field of the environment, food safety and animal welfare into
national law. In doing so, they may take into account specific national and local features- adapting
the regulation, for instance, to the actual status of the environment, the soil and climatic conditions

while taking into consideration socio-economic conditions as well.
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This translates into differences in the way Member States transpose the legal obligations into their
national laws and in differences in actual obligations for the operators/citizens concerned. This, in
turn, may have an impact on costs borne by individuals. In fact, such differences may be justified by
objective criteria, but, to a certain extent, they may also be driven by socio-economic

considerations.

The differences in the approaches taken in transposition and their possible impact on costs may be
analysed, for instance with reference to the Nitrate Directive whose, aim is to protect water from

nitrate pollution from agricultural sources.

This Directive imposes the obligation on Member States to designate '"Nitrate Vulnerable
Zones"(NVZs) - areas of land which drain into polluted waters or waters at risk of pollution and
which contribute to nitrate pollution. In the designated nitrate vulnerable zones, Member States
shall set up action programs, including a set of measures obligatory for farmers in such areas. Those
measures concern, for instance, minimum storage capacity, prohibited periods for fertiliser

application, balanced fertilization including the limit of 170 kg manure N per hectare per year.

The percentage of territory designated as nitrate vulnerable zones in Member States™ ranges from
1.2% of the national territory (Poland) to 67.8% (Belgium), with percentages of designated
vulnerable zones exceeding 35% of the national territory in Bulgaria, Hungary, France, Czech

Republic and the United Kingdom.

Based on article 3 of the Nitrate Directive, Member States can also choose to apply measures to the
whole territory instead of designating NVZs. In the EU, Austria, Denmark, Finland, Germany,
Ireland, Lithuania, Luxembourg, Malta, the Netherlands and Slovenia have decided to implement an
action programme over their whole territory, establishing the same level of protection and equal
obligations for all farmers. This approach may be based on a political choice to set out the same
rules for all farmers, thus facilitating implementation and inspections as well as establishing a

homogeneous approach to water protection across the country.

The approach taken by the competent Authorities in the designation of Nitrate Vulnerable Zones

determines the number of farmers concerned by compulsory measures.

It must be highlighted, however, that the absence of designation does not always imply the absence

of limitations on farmers outside the designated areas. Member States are always allowed to

http://ec.europa.eu/environment/water/water-nitrates/pdf/sec_2011_913.pdf
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establish measures to protect the environment. As shown in this study for instance, in certain cases
the competent authorities have established general provisions to protect water in agricultural
practices outside Nitrate Vulnerable Zones as well, even if they are normally less strict. The Italian
regulation on livestock manure utilization, applicable to the whole national territory, for instance,
includes an obligation to maintain 5 m or 10 m of unfertilised buffer strips when applying solid
manure and slurry; a ban on utilisation of manure on water saturated, snow covered and frozen soil;
obligations for minimum storage capacity of solid manure on a sealed platform corresponding to
manure production of 90 days; obligations on minimum slurry storage capacity of 90-120 days
depending on livestock category and crop rotation; obligation on notification of manure spreading
on land and a requirement to prepare a fertilization plan for farms over a certain size. Such

obligations also imply costs for farmers.

With reference to the action program, Annex of the Nitrate Directive defines the minimum set of

measures, including inter alia:
e periods when the application of certain types of fertilizer to the land is prohibited;

e the capacity of storage vessels for livestock manure exceeding that required for storage
throughout the longest period during which land application in the vulnerable zone is

prohibited;

e the limitation of the “amount of livestock manure applied to the land each year, including
that deposited by the animals themselves” to 170 kg nitrogen (N) per hectare per year.

The required slurry storage capacity set out by Member States in Central Europe, spans from 9

months in Denmark, to 7 months in the Netherlands, 6 months in Germany, Poland and Austria, and

16 to 22 weeks in Ireland. These differences could be justified on the basis of variations in climatic

and soil conditions, soil cover and crop rotations: lower storage capacity is required on grassland

farms and in relatively mild climatic conditions which allow for a long growing season.

A long growing season also justifies reduced required slurry storage capacity in southern European
countries. In Italy, for instance the requirement is 90 to 180 days for cattle slurry, depending on the
area of the country and soil cover (grassland or other crops) and 150 to 180 days for the other

livestock categories.

Regarding the limitation of nitrogen applied with livestock manure, the Directive establishes the
maximum limit of 170 kg per hectare per year. This is a precise figure, which allows for no
flexibility. It is transposed as such in the action programs and establishes an obligation on farmers.

It is normally applicable, for practical reasons, as an obligation at farm level (not at parcel level)
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even if in some cases (for instance the case of the action programs in England and Wales) a
limitation at parcel level is also applicable. However, the number of livestock units, which could be
kept on the farm based on such a limit depends on the nitrogen standards (nitrogen excretion per
livestock head per year or per round) set out in the action program. For instance, in the case of dairy
cattle, N excretion may range from 133 kg per head per year in the Danish action program, to 120
kg per head per year in the Dutch action program, to 85 kg/head per year in France, Italy and
Ireland. These differences may be explained, at least partially, by factors such as average milk
production and diet (for instance based on maize or on grassland) and by cattle breeds. This

variation of nitrogen excretion figures translates in different livestock densities per hectare of land.

Some action programs (for instance that of Belgium’s Flanders region, of Germany, and of the
Netherlands) have established different nitrogen excretion standards for pigs and poultry to account
for low nitrogen diets. Accordingly, farmers implementing such practices are allowed to increase

the number of livestock per hectare corresponding to 170 kg N.

The Directive allows for derogation of the limit of 170 kg/ha per year from livestock manure under
specific conditions: the Commission may grant derogation from this requirement on the basis of
objective criteria, provided that the general objective of the Directive is not prejudiced. Examples of
objective criteria are long growing seasons, crops with high nitrogen uptake, high net precipitation

in the vulnerable zone and soils with exceptionally high denitrification capacity.

Derogation i1s granted by a Commission decision, following a positive ruling from the Nitrates
Committee. Eight countries have obtained derogations up to October 2013: Austria (expired at the
end of 2007), Belgium (two Commission decisions, for Flanders and Wallonia), Ireland, Germany,
Denmark, the Netherlands, the United Kingdom (two Commission decisions for England, Scotland
and Wales, and Northern Ireland) and Italy (for the regions of Piedmont, Lombardy, Emilia-

Romagna and Veneto).

All these provisions relate to the compliance with the limit of 170 kg N per hectare per year from
livestock manure and influence the amount of manure which can be managed within the farm and
consequently the amount of manure to be treated or transported outside the farm. As such, this may

have an impact on the cost of compliance.

From this overview and the example dedicated to the Nitrate Directive, it becomes clear that there
can be substantial differences in the costs of compliance with a Directive as they can be transposed
differently into national legislation. For the EU, it is important that the Member States achieve the
objectives of a Directive, but the EU allows flexibility in its national implementation, allowing for

differences in climatic, soil and structural conditions of farms.
31



2.4. Costs and benefits of complying with mandatory regulations in

the fields of environment, animal welfare, food safety and animal

health

Implementing the legislation on the environment, animal welfare, and food safety does not only
entail additional costs, but can also generate benefits. Table 2.2 gives an overview of all the costs
and benefits potentially deriving from the implementation of such regulations. Thereafter, the cost

categories will be described separately, followed by the benefits in a subsequent section.

Table 2.2 — Costs and benefits of compliance with legislation on environment, animal welfare food safety and animal
health

Costs for farmers Benefits for farmers

Operational costs (including inputs and labour costs) | Savings in inputs/ labour

Investments / Disinvestments Investment support

Foregone production and profits (opportunity cost) Additional revenues

Private transaction costs Subsidies

(including administrative costs) Extension/education programmes financed

with public funds

Based on Mettepenningen et al., 2009

24.1. Costs

The main aim of this section is to review the literature study performed by Brouwer ef al. (2011),
which provides an excellent overview of the available research on costs resulting from EU
legislation on the environment, animal welfare, and food safety.

An overview is provided in Figure 2.1 of the main cost factors to be taken into consideration, from
the perspective of farm management. Analysing the figure, it comes to light that operational costs
constitute a first important cost category. These costs refer to activities such as manure processing,
sowing grass buffer strips, assets maintenance, and the application of ear tags.

Another important cost category are the investment costs, e.g. investments in a mechanical weeder,
or in the purchase of a new milk tank, as well as costs deriving from disinvestments. For instance
disinvestments result from regulations preventing the further use of a certain machine.

Other relevant categories are the costs for foregone production and profits (often referred to as
opportunity costs), following compliance with the standards set by legislation. Such norms might
also entail transaction costs (often referred to as private transaction costs), which are generated
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through information gathering on legislation, the decision-making process, negotiation with
officials, provision of information for monitoring procedures, and coordination with other farm
activities. Therefore, private transaction costs are mainly related to the administrative procedures

that go along with the legislation.

Figure 2.1 — Main cost factors of compliance with legislation on the environment, animal welfare, and food safety.

SOCIETY

N

Environmental services,
animal welfare and food
safety

Compensation payment FARMER
Rules and regulation N \\

Operational costs Investments costs Production and
Inputs & labour profits foregone

Based on Brouwer et al. (2011)

Along with these cost components, it is important to also take into account the differences between:

e costs in the short and long term, since costs that might be high in the short run may go down
in the long run (e.g. costs sustained in order to prevent soil erosion can increase production

and profits in the long run);

e direct and indirect costs: here we refer to the previously discussed distinction between costs
sustained directly by a farmer, or indirectly imposed by another company operating in a

different stage of the supply chain;

e fixed and variable costs.

The table represented in the following page is again based on the literature review by Brouwer et al.
(2011), and is intended to offer an overview of examples of cost components that are generally
included in research about farm level compliance with EU legislation in the fields of the

environment, animal welfare, and food safety.
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Table 2.3 — Examples of components in compliance with EU legislation on environment, animal welfare, and food

safety.

EU legislation

Operational costs

Investments

Foregone profits Transaction costs

Sources

Environment
Nitrate Directive
(91/676/EEC)

Integrated pollution
prevention and control
(IPPC) Directive
(2008/1/EC)

National Emissions
Ceiling (NEC)
Directive
(2001/81/EC)

Good Agricultural and
Environmental
Conditions:
Preventing erosion
Good Agricultural and
Environmental
Conditions: Providing
minimum
maintenance levels for
non-productive areas

- storage, spreading
and processing of
manure

- feed changes

- cost of cover crops

- animal feeding

- storage, spreading
and processing of
manure

- fuel storage changes

changes

- manure and slurry - animal housing

spreading design and equipment
- manure storage
covers
- altering housing
needs

- producing gullies

- seed and manure
purchase

- spreading and
sowing

- vegetation
shredding

- ploughing of fire
barriers

- costs for terraces

- reduction in yield
or quality

- record keeping and
other administrative
burdens

- reduced stocking

rates

- permit costs

- training and record
keeping

Daatselaar et al.,
2010; Entec, 2008;
Jacobsen, 2004;
Picazo-Tadeo  and
Reig-Martinez,
2007; Uthes et al.,
2010; van der
Straeten et al., 2010;
Vukina and Wossink,
2000

Ryan, 2006

van Horne et al,
2006

Jongeneel et al,
2007

Jongeneel et al,
2007

Animal welfare
Group housing of
sows, by 1™ January
2013 (from Directive
2008/120/EC)

- disinvestments of
current equipment

- re-investments for
group housing
- veterinarian services

- anaesthetic &
analgesic agents

- additional labour
demand

- effect on feed prices
- costs of adaptations
in farm management
(like air temperature,
cleanliness of pens,
stocking rate, sex
grouping)

- effects on meat
prices

- effects on
slaughter yield

Gourmelen et al.,
2004; Baltussen et
al., 2010

de Roest et al., 2009;
Valeeva et al., 2010

Food safety

Hygiene of foodstuffs
and feed (2003/99/EC,
2160/2003, 183/2005,

- monitoring for
Salmonella

- fencing

- eradication of - administration costs

infected flocks

Fearne & Walters,
2004; Kangas et al.,
2007; King et al,
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EU legislation

Operational costs

Investments

Foregone profits

Transaction costs

Sources

178/2002, 9/362/EEC,
92/46/EEC)

Identification and
registration of animals
(21/2004, 1760/2000,
2008/71/EC)

- costs for Salmonella
control measures

- costs for testing for
Salmonella

- Salmonella
vaccination costs

- tags/ transponders
(+cost of lost ones)

- disinfectant storage

- modifications to
buildings/ new
buildings

- animal handling
equipment

- feed mixers

- new milking
equipment

- new cooling
equipment

- tag applying devices

- penalty to
slaughter plant

- expected foregone
revenue for eggs

- inspection costs

- costs for advice

- record keeping

- communication/
reporting to
government

2007; Kiss &
Weingarten, 2003,
LKS, 2009, van
Wagenberg et al.,
2004

Bezlepkina et al.,
2008, Chotteau et
al., 2009, Ipema et
al., 2003, Saa et al.,

2005
- labour costs for
identification and
registration
- maintenance of
identification

- reading equipment

- identification portals

equipment
- equipment to report
to government

Based on Brouwer et al. (2011)

2.4.2. Benefits

The literature study by Brouwer ef al. (2011) lists also a series of relevant benefits. The positive
implications of compliance with environmental, animal welfare, and food safety standards are

explored, distinguishing the perspectives of farmers and of consumers.

2.4.2.1.  Benefits to farmers

Several benefits have emerged for farmers who comply with the mandatory regulations related to
the environment, animal welfare, and food safety of which Table 2.3 provides an overview.

One substantial advantage of compliance comes in the form of subsidies or investment support
associated with specific measures. These subsidies create an economic incentive towards
compliance itself, especially in the case of voluntary measures. They are also used to compensate
farmers for the extra costs farmers may bear with respect to special requirements for food safety or
animal welfare (Bennett, 1997, Esturo et al., 2010). They can have a relevant impact when the

legislation demands an important system change on farms.
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Furthermore, the existing institutional environment can reduce the transaction costs of a new
policy. Aligning the policy with existing institutional arrangements may influence not only public
transaction costs, but also information collection related to transaction costs sustained by private
parties (Coggan et al., 2010). Consequently, a reduction of search costs can be experienced, i.e. as a
result of extension services.

Savings can take place at the operational level as well, e.g. in fertilizer or pesticide costs. Progress
in animal nutrition, reproduction, quantitative genetics, and the development of molecular genetics,
proteomics, and functional genomics, are examples of opportunities that can open new perspectives
for the agricultural sector with a considerable impact on the economics of meat production and
processing (Garnier et al., 2003). Therefore, it can be argued that, by implementing innovations,
farmers can ensure a high level of food safety while reducing production costs. The optimal solution
would be to enable cost-effective mandatory measures at farm level which are aimed at reducing
operational costs.

Legislation can create a higher awareness among farmers about the value of nutrients in animal
manure. This circumstance creates the opportunity for farmers to save mineral fertilisers.
Complying with animal welfare legislation generates better conditions for animals, that may raise
their productive performances and may reduce veterinary and medicines costs.

Moreover, efforts towards the improvement of the environment, animal welfare, and food safety —
in light of the recent evolutions in consumer demand — can result in a higher price for agricultural
products. This can generate extra revenues, especially when direct marketing systems are

established.

As far as animal welfare is concerned, literature shows that when society values farm animals
beyond the value they possess based on productivity, a trade-off exists between competing levels of
animal welfare, and productivity values (Lagerkvist et al., 2011). Moreover, in some cases,
production economics reveal that producers will not maximize animal well-being, even if the latter
is highly correlated with output (Lusk and Norwood, 2011). The current study will show whether
the benefits to farmers can outweigh their costs in relation to actions directed at improving animal

welfare.
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2.4.2.2.  Benefits to Citizens

As far as benefits are concerned, complying with mandatory regulations in the fields of the
environment, animal welfare, and food safety, agriculture is fulfilling one of society’s demands, as
demonstrated in this section.

The EU has implemented important legislation to improve the quality of the environment. The costs
of not implementing this legislation provides an indication of the benefits for society. 12 Findings
show that the environmental and health benefits of air pollution prevention have been estimated in
several billion € (DG ENYV, 2011). The benefits of reaching full, future compliance with legislation
concerning improvements in water quality are within a range of 5 up to 20 billion €. Agriculture
certainly contributes significantly to these benefits.

Literature provides information as to what the public demands from agriculture are (Hall et al.,
2004, Hellerstein ef al., 2002). Hall et al. (2004) argue that value is placed on the farmers in their
role as providers of environmental goods and services, as well as on their cultural heritage.
Hellerstein et al. (2002), investigated public agricultural demands indirectly, by looking at the
objectives specified in State legislation aimed at protecting farmland. They found that, although
environmental management can also be undertaken by actors other than farmers, legislation still
ensures farmers an important role. The authors argue that the interest of other actors in the rural area
for environmental management suggests that society is emotionally attached to agriculture. More
recently, Zasada (2011) presented a review of societal demands towards agriculture in peri-urban
areas, noticing that farmers’ contribution to the environment and to the landscape is particularly
highly valued. However, the modern trends of scale-enlargement and specialisation that characterize
the agricultural sector are not favoured by urban populations, who prefer a landscape with small-
scaled and heterogeneous structures, together with natural features. Therefore, compliance with
environmental requirements for landscape development that incorporate public preferences can lead
to substantial benefits to society. These benefits can also be translated into private benefits when
considering urban dwellers’ interest in spending time and money in rural enterprises.

Moreover, increasing pressure is being placed on agriculture to improve its sustainability by
adopting environmentally-friendly practices due to the visible consequences of climate change, air
and water pollution, and biodiversity erosion, (Givens and Jorgenson, 2011). With increasing

urbanisation, the value attributed to agricultural contributions to the environment may increase,

2For details see ,,The costs of not implementing the environmental acquis® DG Environment, COWI, ECORYS,
Cambridge Econometrics, EU Study ENV.G.1/FRAU/2006/0073
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since people who have grown up in urban areas tend to exhibit higher levels of environmental

concern (Czap and Czap, 2010).

In Europe, legislation issued by national governments has historically been the main protector of
farm animal welfare (Bennett, 1997). Consumer concerns regarding animal welfare have already
been manifested over the past decades. Events triggering this attitude were the negative implications
of intensified animal farming methods on animal welfare, as well as interconnections with
sustainability issues (Vermeir and Verbeke, 2006; Broom, 1991). Such public concerns stress the
need for animal welfare standards and legislation, and contributes to determining their scope.
Research by Vanhonacker et al. (2008) has furthermore shown that the notion of animal welfare
might differ significantly between citizens and farmers. In fact, citizens primarily consider animal
welfare in terms of affective states or natural living rather than as biological functioning. Therefore,
maximising the benefits of animal welfare regulations for society requires the conceptualisation of
the notion. This concept can then be used as a framework and a tool to tailor transparent and
understandable information campaigns about the efforts, actions, and policies undertaken to
improve farm animal welfare. Multiple benefits can thus be achieved, including a balanced trade-off
between consumers’ demand for animal welfare and the costs producers sustain fulfil legal

requirements (Lagerkvist ef al., 2011).

Compliance with regulations at farm level is certainly beneficial to citizens with regards to food
safety. Food safety is considered as a non-negotiable food quality aspect: European consumers
expect every food to be safe for human consumption (van Wezemael et al., 2010). Reduction in
consumer health risks is usually the primary benefit of food safety policies. As such, safe food is
considered a condition sine qua non of consumers’ acceptance of food products. The unconditional
nature of the matter implies that any safety-related incident can have far-reaching effects on the
food industry (Grunert, 2005). Since food safety is a typical credence product characteristic (which
cannot be, observed either at the moment of purchase or at consumption), trust in food chain
operators as well as in public regulations and standards is required. Recent food scares, new
production and processing technologies, and a declining trust in science and scientific institutions,
are believed to be the chief contributors to the declining level of trust in the safety of
commercialised foodstuffs in Europe (Niva and Makala, 2007). On the one hand, the technical
aspects of production and processing technologies might be difficult to understand for non-

specialists. On the other hand, consumers have developed preferences for specific practices, i.e.
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“natural” and organic farming methods, while disliking others, i.e. genetic modification and
“excessive processing” (see da Costa et al., 2000, de Barcellos et al., 2010, Nielsen et al., 2009).

Finally, as the external competitiveness of EU agriculture is concerned, the legislation in the field of
environment, animal welfare and food safety undoubtedly has, unlike the costs of compliance,
contributed to further strengthen the position of EU food products on the world market. The higher
priced EU products incorporate a high reliability in terms of food safety, which is strongly
appreciated by the importing Third Countries. Compliance with high standards of animal welfare

and environment is promoted by the EU authorities to enlarge access to the world market.

2.5. Impact of compliance with mandatory regulations on
environment, animal welfare food safety and animal health on

agricultural competitiveness

All factors described in the previous sections lead to different cost patterns for farmers both within
and outside the implemented EU legislation on the environment, animal welfare, and food safety.
These regulations can constrain strategic management, especially since the agricultural sector is
subject to frequent regulatory change (Henson and Caswell, 1999). The existence of EU regulations
may thus lead to disadvantages for EU farmers. At the same time, capture theory suggests that farms
may attempt to co-opt the regulatory process, in an attempt to gain strategic advantage (Henson and

Caswell, 1999). This can entail advantages for some farmers which affect competitiveness.

2.5.1. Competitive disadvantage of EU farmers

According to economic theory, any regulation that raises the cost of production will have a negative
impact on net exporters, in this case, of agricultural commodities. Compared to regions or sectors
with different regulations, the existence of compliance costs can reduce the overall competitiveness
of a sector over less regulated sectors or regions (Rugman et al., 1997). The magnitude of the bias
will be determined by both the level of the costs created by the regulation, depending on whether
competitor countries also impose similar regulations, and the competitive advantage of the country

on the international marketplace for the regulated product (Tobey, 1991).
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As far as environmental regulations are concerned, some authors (i.e. Brouwer et al., 2000)
believe that the negative trade impact of environmental regulations in developed countries will be
limited. Cassels and Meister (2001) identify three reasons for this phenomenon:

1. most competing exporters among the developed nations have similar agro-environmental
schemes and regulations;

2. developing countries, whose environmental standards are usually less stringent, do not have
a major share in the global export market of most agricultural goods;

3. any effect on competitiveness is likely to be overshadowed by more significant forces such
as movements in exchange rates, shifts in consumer demand, differences in labour costs,
health and safety standards or trade policies.

However, other authors believe that environmental regulations will affect agricultural production
and the trade balance (Komen and Peerlings, 1998). In conclusion, the impact will depend on a
number of factors, namely: the type of commodity, the position of the producer on the world
market, the impact on costs of the regulation relative to total production costs and the regulations

operating in the most important competing countries.

2.5.2. Competitive advantage of EU farmers

Within the EU, the efficiency of the solutions selected to conform to the obligations imposed by
laws can potentially impact competitiveness. This occurs both at farm- and sector-level and may
also create differences amongst regions. Henson and Casswell (1999) describe these effects with
respect to food safety regulations, and how the latter can be strategically beneficial for farms and
firms. Costs will differ according to efficiency in compliance and depending on firm size, existing
standards of operation, and cost structure.

A second type of benefit is linked to trends in consumer demand. The focus of consumers in
agricultural and food markets can shift from price-based to quality-based competition. This
creates a competitive advantage for those producers who are already dealing with issues like
environmental protection, animal welfare, and food safety. Consumers increasingly assess product
quality on a broad array of attributes. These encompass animal welfare, pesticide use, or
environmental impact (Henson and Reardon, 2005), Consumers are, in some cases, even willing to
pay a higher price for products that positively comply with these attributes (Vanhonacker and
Verbeke, 2009).

Food safety regulations are thus an example of how compliance with standards is beneficial to

producers in the agricultural sector, providing incentives and creating opportunities for well-
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managed and market-oriented firms. Moreover, these issues require rapid reactions. Firms that act
quickly to assure consumers that their products meet any new requirement entirely will achieve a
competitive advantage over those rivals (Loader and Hobbs, 1999), who might not have been

restrained by similar rules.

2.6.  Analytical framework

Based on the information provided in the previous sections, a framework can now be constructed
that details the approach of this study to the analysis of the effects of EU legislation in the fields of
the environment, animal welfare and food safety. This framework will look at both the compliance
costs for farm businesses and at the competitiveness of the agricultural sector of the EU. As shown
in the figure below, the main focus of the project is to estimate of the costs and benefits at farm
level, which result from the strategies selected by each individual farmer when complying with the
relevant regulations. These strategies will be outlined for different case studies located in both the
EU and Third Countries, and corresponding logical diagrams will be elaborated and used as a
checklist. Their purpose is to clarify the minimum limits that policies specify, to link these
obligations to possible compliance strategies, and to list the costs and benefits that the latter create.
A farm budget approach will be used to calculate costs and benefits. As seen in the previous
sections, many factors influence compliance strategies, as well as their costs and benefits such as
formal institutions, community attributes, and the biophysical/climatic conditions. This report does
not list these features in detail. The information contained in the geographical reports allows for a

better understanding of the observed cost-benefit patterns.
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Figure 2.2 — Analytical framework.
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The definition of both farmer strategies and compliance costs is based on the detailed, individual
analysis of each piece of legislation and presented by means of logical diagrams (figure 2.3). The
Nitrate Directive (Directive 91/676/EEC) is here acknowledged as an example of such a process.
The Directive aims at protecting surface and ground-water by preventing pollution from nitrates
originated by agricultural sources through the adoption of good agricultural practices (GAPs).
Besides, the norm defines specific territories as Nitrate Vulnerable Zones (NVZs). When farmland
is located within such a zone, the farmer must comply with the NVZ action programme measures.
These measures impose a limit to the use of N to 170 kg/ha/year, and prohibit the use of any
chemical fertiliser or manure during autumn and winter. For this reason, a minimum storage
capacity for manure of 180 days should be available. Therefore, careful calculation is required of
the amount of N applied on-field, taking into account crop requirements, soil N-supply, manure N-
supply, weather conditions, etc. The farmer must also keep farm and field records on cropping,
livestock numbers, N-fertiliser and manure use. The figure shows the logical diagram constructed
for the Nitrate Directive. Note the obligations stemming from the legislation and how these are
strongly connected with farm management strategies, and ultimately the resulting cost components

and benefits.
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Figure 2.3 — Logical diagram of the Nitrate Directive
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Farm management strategies and their relative costs and benefits are influenced by a number of
factors. Formal institutions determine how the Directive is transposed into national law (e.g.
whether the country/region will apply for a derogation), how the monitoring system is organized
(the frequency of inspections, the magnitude of penalties and fines) and the organisation of
extension services to help farmers with compliance. Furthermore, influence is also exerted by
characteristics which distinguish the individual farmer and his farm. More educated farmers might
have lower compliance costs, as would farmers with more experience, a better professional network
and more extensive livestock systems. Climatic and biophysical conditions, like the amount of
rainfall or the soil type, will also affect the amount of N that can be applied to soils. All these
aspects have to be taken into account in determining the costs and benefits related to the

implementation of the Nitrate Directive.
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3. Methodology

This chapter outlines the methods employed to accomplish the objectives defined in Chapter 1, and
answer the research questions described in Chapter 2. The following section explains the features of
the typical farm approach used in this study, the procedure selected to assess the cost of compliance

at the farm level, and the designated cost items.

3.1. The typical farm approach

We used the typical farm approach. A typical farm is a model farm representing the most common
farm type for a specific product in a specific country or region. The necessary technical and
economic data to define a typical farm are collected by farmers and local experts. The typical farms
are fully comparable worldwide as the same standard rules are used. Still, the number of typical
farms does not allow statistically significant conclusions. The typical farm is a tool used to estimate
the total cost of production per unit (i.e. euro/kg of milk, euro/ton wheat etc.).

Due to the lack of a worldwide farm accountancy system, this is the only approach available for a
comparison of production and compliance costs across the eight product sectors with a commonly
defined methodology. The typical farms are fully comparable worldwide due to standard rules. Still,
even with a high number of typical farms it is not possible to draw statistically significant
conclusions.

The approach was developed in various contexts, differentiated by industry: the International Farm
Comparison Network (IFCN), for dairy farms; the agri-benchmark networks, for beef and sheep,
cereals, fruits and vegetables, and wine; the Interpig network for pig meat; and the International
Poultry Production (IPP) cost analysis performed by the Wageningen University and Research
Centre. Two clusters can be identified in terms of methodological approach: on the one hand, the
IFCN and agri-benchmark networks, on the other hand the Interpig and IPP networks. In the
description of the methodology, the differences will be highlighted.

3.1.1. General structure of the approach

The IFCN and agri-benchmark networks are composed of country experts, who work in association
with focus groups composed of local experts (so-called panel groups), according to a shared
methodology. The major objective of these networks is to generate independent, worldwide
knowledge on the costs of production and of revenues at farm-level. In order to achieve such
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knowledge the central research centres, IFCN Dairy Research Centre, the Thiinen Institute, AHDB
and WUR-DLO, have developed a reference methodology for the calculation of production costs,
which has been adopted for this study. The methodology details the steps which need to be taken by

the national experts consulted when defining a typical farm.

3.1.2. Selection of regions and locations

The first stage of the typical farm approach is the selection of the geographical areas where the
typical farms are located. This step is carried out by the national experts using national statistics.
Before establishing a typical farm, the experts have to understand the spatial distribution of the
production. The region which produces the largest proportion of the national production should be
identified and all main productive regions of the country should be included.

The process must be based on a defined reference unit. A number of units, each characterised by
peculiar advantages and disadvantages, could serve as indicators - for instance the beef cattle
density per 100 ha of agricultural land, the share of dairy farms per km®, or the amount of
wheat/apple/wine in 1,000 tons per region. The rationale of the indicators is explained here for

wheat:

= wheat production per region. This indicator can be misleading if the regions differ substantially
in size, causing large regions to appear more relevant than small ones, regardless of wheat
density (higher relative importance of wheat production). The same reasoning applies when the

regional share of total wheat production is set as an indicator.

= wheat production per ha of arable land. This perspective is closer to agriculture, since the
indicator excludes non-agricultural land and areas with other crops. However, a region with a
very small share of agricultural land and only a few large, wheat-producing farms will be
categorized as very important, whereas areas with extensive agricultural land and a higher

diversity of products will appear less important.

= wheat production per km®. This is a measure for absolute density that takes into account the
different size of the regions, avoiding the disadvantages of the agricultural land perspective.
However, it does not measure the relative importance of wheat production compared to other
farming systems. This might be misleading when a region is relatively small and surrounded by
non-wheat producing areas. Note that a substantial difference exists between productive regions
and political regions: the former, in fact, are characterised by natural and bio-climatic

conditions, rather than political boundaries.
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3.1.3. Definition of the relevant farm population

Having identified the pertinent regions, it is necessary to establish whether the entire farm
population is relevant to the analysis. Agri-benchmark and IFCN focus on those farms generating a
high share of total income. The rationale to calculate the cost of compliance with environmental,
animal welfare and food safety regulations is thus to select farms that are able to generate at least
50% of farmers’ income (farms dependent on agricultural income) or to feed at least one
person/family. The objective of the analysis must also be considered in the selection process. The
selection criteria differ when concentrating on the economic situation of smallholder farms in
wheat/beef/dairy production or when tackling international competitiveness.

The next stage concerns the selection of a limited number of farm(s), that differ in terms of
production system(s). They should be drawn from the cluster previously selected. For the most
important production systems for the typical farm network, it has to be checked if different systems
cause differences in the database.

This step in the typical farm approach is best done by the country’s experts, on the basis of the
available literature and statistical analyses, and/or with the support of local advisors. A stepwise
procedure is used, starting with a rather rough classification that will be gradually refined. This list
of criteria is a proposal for a check-list and should be amended according to the regional conditions
of the different networks. Some criteria listed might be less relevant for the selection procedure, so

adaptation is required.
= Specialized arable, dairy, fruit, beef, sheep farms vs. mixed systems.

= Capital and labour-intensive vs. low capital/low labour input systems (e.g., no-till for arable
farms; extensive grassland systems vs. confined systems in dairy, beef or sheep; quality wine

production vs. “normal” wine production).
=  Multi-product vs. one product farms.
= Storage of product on-farm vs. immediate sales of grain to the elevator after harvest.
* High yielding farms vs. low yielding farms, in terms of physical output.
» Marketing strategy (direct marketing of wine, dairy products).

= Family labour vs. hired labour farms.
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3.1.4. Definition of the structure and size of the typical farm

After defining the relevant types of typical farms and their respective production systems, a

decision is taken regarding the size of each typical farm. Their position within the total farm

population should be well specified by detailing the number of farms in the population that are

larger, smaller, or which fall in the same size category of each typical farm. This task can be

accomplished by making use of data about the farm population (which will usually not be available

at the level of detail required) or using representative random samples, which provide key indicators

to measure the frequency of certain farm types and sizes (like the Farm Accountancy Data Network

of the EU). A list of the issues that need to be addressed when defining the size of a typical farm and

collecting data is provided below. As time and resources are usually limited, it is not always

possible to reflect all farm sizes and production systems in a region. Based on the experience of

Agri-benchmark and IFCN, the following recommendations are offered.

In a region with minor differences in terms of production systems (for example in the Paris
Basin region in France, or in Ireland, for dairy), two farms with the same production system
but differing in size should be chosen. One farm should be of moderate size (usually slightly
above average), the other farm should be large size and should belong to the approximately
20% of the largest farms of the whole population. Given the typical distribution of farm size
classes (various small-sized enterprises with a relatively little share of production, and few
large farms with a relatively high share of production, see figure 3.1) this enables the
inclusion of a large number of farms and a major share of production in the analysis.
Furthermore, it shows size effects: smaller farms could be affected more by specific

regulations than large ones, or vice versa.

Where possible, Agri-benchmark and IFCN use regional statistics about farm size
distribution to ease the definition of appropriate farm sizes. Obviously, the availability of

reliable statistical data is a precondition.

In a region where (a) size differences are either not pronounced or appear irrelevant and (b)
there are significant differences between production systems (e.g., intensive and low-input
systems), two farms of about the same size should be chosen, reflecting the different

systems.

The typical farm should have an average management level. This allows conclusions

regarding the impact of regulations on the production in a given region.
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e In order to explore the potentials of a region/country, it is strongly recommended to add one
large farm with top management to the set of farms. The technical standards of these top
farms provide insight in which technical efficiency level can be reached when the
limitations caused by average management are eliminated.

The quality of management is measured in terms of profitability. Farms with an average-level
management should show an average level of profit, whereas top-management farms should rank in
the upper 10% of large farms. When profit data are not available, gross margin or the physical
productivity per unit of land are used as a proxy.

This project intends to reflect the latest data available, to yield the most recent picture of the

economic situation and to reveal prevailing production systems of typical farms.

Figure 3.1 — Farm size distribution and selection of typical farm sizes
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Source: Deblitz and Zimmer, 2005

The question of how many typical farm models are required to represent the production of a specific
product of a given country is frequently asked. In quantitative terms, there is no general answer to
this question. Two farms are defined as the standard: one average farm and one large farm, both
with average management, and eventually a third farm with top management. Beyond this general

rule, the number of farms required per country mainly depends on:
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the diversity of production systems including natural conditions, economic conditions, and
infrastructure conditions. If production systems are very diverse, an increase in the number

of typical farms is required;

the diversity of farm size structure and its increase usually requires an increase in the

number of typical farms;

the size of the country, since smaller countries usually require less farm types, while larger
countries with a great variety of farming systems might be subdivided into different regions

(as in the case of the U.S., Brazil and Australia);

the spatial level of analysis, because fewer farms are required for international networks

(usually 2 to 4 farms per country. For exceptions see previous point);

the type of analysis performed. The number of required farms will increase when more

adjustments have to be analysed;

the financial feasibility, i.e. the resources needed to establish and maintain a network of

typical farms in a country.

Experience so far has revealed that establishing a national network of typical farms in each country

is the most effective method of generating information on a larger number of farms, and by doing

s0, to get a more detailed picture of both production systems and production costs.

It should however be underlined, that the limited number of typical farms per country does not

allow to draw statistically significant conclusions. The results should therefore always be treated

with care.

When statistics and resources to define typical farms are not available, a list of minimum criteria

applicable to all products covered is made, to guide the first steps in determining a typical farm:

select the region of the greatest importance for wheat, beef, sheep, dairy, pigs, broilers,
apples, wine production in terms of tradable volume produced;

within the region identified, select the production system with the highest share in
regional production of the product to be analysed;

select the farm size that produces the highest share of the product to be analysed within
the production system identified;

clarify as much as possible the location of the typical farm on the distribution function.
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3.1.5. Data collection and assessment criteria

Data collection is done with the support of local advisors and farmers who know the region, the
farms and the production systems. Both Agri-benchmark and IFCN use the so-called expert panels,
consisting of the responsible scientist, an advisor and one to six farmers. The panel holds a round
table meeting, where all required farm data are collected based on a standard questionnaire,
available in several languages. The rationale of the method is a confrontation that creates a
consensus on each figure, to properly describe how a typical farm looks like. The most frequent
question raised during a panel discussion is: 'can this figure be considered typical for the type of
farm we want to describe?'. The aim of the analysis distinguishes different intensity levels of

farmers’ participation, listed and described below.

= A “pre-panel” with only 1 or 2 farmers, appears to be sufficient for status quo analysis of
economic performance and production costs. Often, it is also possible to base the typical farm
data on individual farm data. However it is necessary (a) to identify and correct the
particularities of individual farm data (to transform the latter into typical farm data), and (b) to

perform farm visits to 2 to 3 farms with characteristics similar to the typical farm.

= A “full panel” with 4 to 6 farmers is required when farm adjustments to changes in the
framework conditions or farm strategies are to be discussed and defined. The main reason is that
more management options can be captured with a larger group. For this purpose, the data and
the analysis derived from the pre-panel can be used as a basis for discussion.

An essential requirement for the farmers involved is that they must themselves run agricultural

enterprises which are similar to the envisaged typical farm.

The collected data are computed by the analytical tools employed in Agri-benchmark and IFCN

analyses, and results are returned to both the panel and the advisor. This process is repeated until the

panel agrees on the results obtained, and a typical farm model is obtained.

In a final step, the results have to be compared with results from other economic analysis, i.e.by

comparing the whole-farm profit of the typical farms with representative survey results. Such cross-

checking assures that calculations and the typical farm selection procedures are aligned with other

scientific results.

The Agri-benchmark, IFCN, Interpig and IPP networks selected for this study calculate the costs of
production and express them in € per weight unit (kg, tons) of product. Therefore, this cost is the
major criterion of judgement for all networks involved. The costs of production calculated for the

reference year 2010 will be named hereafter base scenario (with legislation). Compliance costs will
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be: (a) subtracted from total production costs, when they are already included in the total costs
because of their implementation in the past. In this case, the calculated production costs will be
called without scenario (if the legislation was not in place); or (b) added to production costs of the
base scenario, when the farmer will still have to comply with the legislation in the near future. In

this case, calculated production costs will be called with scenario.

3.2.  Assessing farmers’ cost of compliance

The assessment procedure builds upon a focus group discussion with farmers and national experts.
The boundaries to the analysis in terms of year and costs typology are clarified, and the

methodology adopted to calculate the costs of compliance is presented.

3.2.1. General approach

The year 2010 is defined as a unique time reference for the costs calculations associated with the
different products included in this study. The research assesses the costs of compliance with
environmental, animal welfare, and food safety legislation in this time period, focusing on the costs
that farmers sustain due to such legislation, both in EU and Third Countries.

To perform the calculations, a distinction between direct and indirect costs must first be made.
Direct costs are borne by farmers as an effect of their compliance with public regulations and
standards. Indirect costs, on the other hand, typically affect up- or down-stream supply chain actors,
resulting both in higher input prices for farmers, as well as related indirect benefits for farmers. For
example, high legislative standards for feed production, could potentially increase feed prices due to
the compliance costs paid by feed mills. Such standards might also determine a concurrent
improvement in animal health, causing a reduction in veterinarian costs, thereby increasing farm
productivity. Other indirect costs are land prices and land rents, whose increase might follow from a
higher demand for land caused by excess manure spreading.

A second important distinction to be made is between costs already incurred by farmers and
associated with compliance to existing pieces of legislation, from costs that will arise due to
regulations not yet enforced, but that already pose clear obligations. For the former, farmers and
advisors must discover whether such costs would be avoided if the legislation were not
implemented. Therefore, the calculation methodology requires subtracting the compliance costs
from each single cost component. For the latter, the calculated compliance costs will be added to

the single cost components of the total production costs in 2010.
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Finally, direct benefits to farmers will also be accounted for- that is, those benefits that are
generated when complying with the legislation. Higher yields due to the adoption of good
agricultural and environmental practices constitute a clear example of such advantages. However,
quantified benefits to society in terms of an improved environment or increased animal health will

not be analysed, as they lay beyond the scope of this study.

3.2.2. Focus group discussion

Data concerning the countries targeted by the case studies are collected relying on the contribution
of a selection of national experts, who in turn select and consult a panel of knowledgeable
professionals. The panel is structured to ensure an adequate coverage of the disciplines required to

achieve the objectives of the study. Specifically, the panels include experts in the fields of:
= agricultural engineering (livestock buildings and farm equipment);

= agronomy (cereals, fruits and vegetables and wine);

= animal production (dairy, beef, sheep, pork and broilers);

= veterinary science;

= plant protection technology;

= agricultural transportation;

= manure and slurry treatment;

= fertilization.

3.2.3. The calculation of compliance cost

Calculations follow an approach that considers each piece of legislation separately. The national
experts adopt the methodological tools defined hereafter and consult the panel(s) for data collection.
The data thus gathered is organized into an Excel© spreadsheet, and a cost calculation algorithm is
defined which yields the compliance costs per single cost component as distinguished in the
production cost methodology of the typical farm. According to the time-frame of the specific
regulation, the calculated compliance costs are either subtracted from or added to the production
costs for 2010 (Figure 3.2). Special attention is devoted to avoid double counting by addressing the
issue of legislative overlaps. For instance, farmers may reduce the N-content of feed to comply with

either the Nitrate Directive or the Integrated Pollution Prevention Control (IPPC). Suppose this
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strategy is adopted in response to the Nitrate Directive: then the costs of compliance due the IPPC

Directive are limited costs. Hence, the objective of these calculations is to highlight the combined

effect of compliance costs, account for the synergies existing among the three normative areas, and

the single pieces of legislation within a policy field. No distinction is made between EU Member

States and Third Countries for the purposes of cost calculation. Farmers, as well as local advisors,

are consulted by the national experts in order to identify the prevailing compliance strategies by

means of questionnaires- and the typical farm approach serves the calculation of compliance costs

here as well. Moreover, Third Countries farmers have to comply with EU legislations to be able to

export their products to the European market. Therefore, in some cases, an extra typical farm will

be set in Third Countries which represent the conditions of farmers who export to the EU.

Figure 3.2 — The methodological scheme
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The methodological tool referred to in the figure above essentially consists of: (1) a questionnaire
for data collection related specifically to the EU directives and regulations and their Third Countries
equivalents; and (2) the calculation algorithm, which yields the cost of compliance with this
legislation at the typical farm level. Both the questionnaires and the calculation algorithm strictly
follow the path defined by the logical diagrams (for an example see Figure 2.3). A selection of the
directives and regulations that are relevant to each case study is required since the set of standards
might not always be entirely applicable or generate costs.

Note also that, for certain directives and regulations, the 2010 production costs of the typical farms
already include the compliance costs. In these cases the estimated compliance costs are subtracted
from production costs while for other directives and regulations, the compliance costs are added to

production costs as their implementation is foreseen in the near future.

3.2.4. Definition of the cost items

The assessment of the cost of compliance with EU legislation targeting the environment, animal
welfare and food safety was standardised in order to compare results. Such a standard applies to the
tables illustrating said costs with respect to each of the legislative areas investigated, while the
technical and economic changes implied by each piece of legislation are quantified according to
their specific characteristics. The standard adopted relies on a number of items describing
expenditures for the categories of land, labour, capital and non-factor costs, as well as total revenues
and specific product revenues. Note that decoupled payments are excluded from the calculations.

The definition of each cost and revenue item follows below:

Cost items

* Land costs: includes the cost for rented land and the cost of own land (based on land

rent).
» Labour costs: includes the cost for contract labour and the cost of family labour.
= Capital costs: includes the interest paid on liabilities and the interest on own capital

* Non-factor costs: result from subtracting the costs for land, labour and capital from total
cost; the item includes the figures related to feed, contractors, maintenance and

depreciation of machinery and buildings, and others.
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Revenue items

* Product revenues: quantifies the income derived from sales of the main product,
depending on the case study: milk, beef meat, sheep meat, pork meat, broilers, wheat,

apples, or wine grapes.
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4. Results

This chapter presents the outcomes of the eight case studies performed on the selected agricultural
productions: milk, beef meat, sheep meat, pork meat, broiler meat, wheat, apples, and wine grapes.

For each product information is provided about the rationale that guided the selection of the
countries studied, the national structure of the sector, and the characteristics of the typical farm(s)
set in the country. Thereafter, results are discussed in a comparative analysis that distinguishes

among production costs, selected legislation, and compliance costs with said legislation.

4.1. Case study: Dairy

4.1.1. Choice of countries

In order to represent all the different aspects of the European Union’s dairy sector, five EU Member
States and two Third Countries with peculiar characteristics were chosen. The countries investigated
in the dairy sector are: Germany, the Netherlands, Ireland, Poland, Finland, Argentina and New
Zealand. These countries were among the top-45 dairy producing countries in the world in terms of
tonnes of milk produced in 2010 (FAOSTAT 2012).

The Netherlands represent an intensive farming system in a temperate climate. In Ireland, the
climate is mild, and grazing is possible for most of the year. Finland, at the northern edge of the
continent, faces short summers and harsh winters which makes farming and fodder production more
difficult. In Germany, in the midst of Europe, all three different systems are present. The large
family farms in the north are akin to the one in The Netherlands, while in the south, there are
smaller family farms, which face harsher winters and less favourable climatic conditions. The
climate in the South is determined by the proximity to the mountains. The eastern regions of the
country have a history of huge corporate farms, a legacy from communist times. Poland represents
the eastern part of Europe, where it is possible to find both small family (household) farms and
larger family farms which evolved during the last two decades.

One of the Third Countries with the most intensive dairy production in terms of animals per ha of
land is New Zealand. This is the reason why this country was chosen as the first Third Country
representative. In New Zealand, farms are based on year round grazing and low input. Production

costs are low and aligned to global milk prices as the country exports 95% of its production. The
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second Third Country selected is Argentina, which also predominantly applies a grazing system, but

with a higher input of concentrate feed and thus a higher milk yield than in New Zealand.

4.1.2. National farm structure

Table 4.1 presents selected key variables of milk production in the countries which were chosen for
the case studies. Germany (ranking 6" in the world) produced over 30 million tons, while Finland
produced only 2.4 million tons of milk in 2010. The number of dairy cows and the milk yield per
cow varied accordingly. While the Netherlands, Finland, and Germany had high yielding cows,
producing more than 7 tons per cow per year, Ireland, Poland, and New Zealand dairy cows
produced around or less than 5 tons of milk. The total number of dairy farms per country varied
significantly, ranging from 11.000 in Finland to 465.000 in Poland. The number of farms is mainly
dependent on average farm size. In Poland, an average dairy farmer owned 5 cows, whereas in New
Zealand, average farms could own up to 376 cows. Within the EU, average herd size varied
between 5 in Poland and 75 in the Netherlands. The Third Countries, New Zealand and Argentina
have pasture-based dairy systems. It follows that in Argentina as in New Zealand, the average herd

counted more than 150 heads.

Table 4.1 — General information on milk producing countries, 2010

unit FI DE IE NL PL EU27 AR NZ  World
Production mtl(l)l;‘sm 245 3047 531 1277 1193 1572 1007 19.16 739.4
Cows 111;(;%2 289 4182 1,122 1477 2,529 23216 1,749 4397 348,908
Milk yield | t/cow/year 8.5 73 5.1 86 47 65 58 44 2.1
Total farms L’gﬁg 11 916 18 20 465 1,876 112 12 348,908
g‘gaﬁ; heads 2% 46 61 75 5 12 157 376 3
Currency EUR EUR EUR EUR Zloty EUR Peso NZD -
gﬁiiﬁr $ 36,570 38,410 34,410 41,010 19220 - na 28310 -

Source: IFCN Dairy Report, FAOSTAT, World Bank

3 Gross National Income (GNI) per capita is based on purchasing power parity (PPP). The indicator is calculated
converting gross national income to international dollars using purchasing power parity rates. An international dollar
has the same purchasing power over GNI as a U.S. dollar has in the United States. GNI is the sum of value added by all
resident producers plus any product taxes (less subsidies) not included in the valuation of output plus net receipts of
primary income (compensation of employees and property income) from abroad.
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4.1.3. Typical farm structure

For most countries involved in this study, two dairy farms are described, one average farm and one
larger farm. For the Netherlands and New Zealand, only one farm was included, as the production
system was very similar throughout the country independent of the size of the farm. For Germany,
three farms are part of the study, as the systems and farm sizes vary substantially in the north, south,
and east of the country. Farm names consist of an abbreviation for the country plus a number
indicating the number of dairy cows on that respective farm.

The most important variables used to describe a dairy farm are listed in Table 4.2. In Europe, herds
with less than 100 dairy cows appear to be common, and only the East German farms, due to their
strong communist background, are substantially larger. In the Third Countries chosen for this study,
both based on grazing, large herd sizes with up to 1,000 cows are common. The total amount of
land on the farm is listed. For some countries, only a few hectares are used for marketable crops and
dairy still constitutes the farm’s major income. The East German farm is a large crop enterprise of
more than 1,000 ha alongside the dairy enterprise. In this example, both parts are of equal
importance economically.

The predominant breed worldwide is Holstein Friesian, due to its high yield potential. In regions
with more difficult breeding conditions due to the climate or, in the case of Poland, in light of local
traditions, other breeds prevail which are more suitable to specific conditions. For example, in
Bavaria (southern Germany), Simmental (locally known as Fleckvieh) is commonly present; in
Finland, a red breed, the Finnish Ayrshire, is the predominant breed, while Polish farmers still raise
a local breed. Cows in New Zealand have traditionally a certain proportion of Jersey blood, as these
animals are better adapted to the low input farming system due to their small size and high milk
yield potential.

Milk yields range between 4,000 and 9,000 kg of milk per year. Due to the widely varying milk
solids, the milk is energy corrected to the same content of 4% fat and 3.3% protein. This means that
the amount of milk with high milk solids increases, especially in New Zealand, while the amount of
milk with milk solids below the threshold decrease, especially in Argentina. The farms in Finland
and Northern Germany lie within less favoured areas.

Dairy farming is still mainly a family-run system. In some of the farms outside the EU, several
families own and run a farm together. Business farms which are not owned by individual persons,
but by a legal entity, are common in East Germany, A similar structure is found in the large
Argentinean farm’s operation. As the name suggests, family farms are owned by a family and the
family also provides the biggest share of the labour force. Only a minor part of the work is done by

employees. On business farms, but also on farms owned by a family partnership, most or even all of
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the work is carried out by employees. Labour requirement per cow change according to the farming
system. The most labour intensive farm is the small Finnish farm with its stanchion barn and a
pipeline milking system. This type of farm requires one labour unit to manage ten cows. In contrast,
on larger farms in New Zealand (characterized by a grazing system and no additional feeding), one
labour unit is assigned to 190 cows.

If the climatic conditions allow for the cows to stay outside all year round, the pasture system
predominates. In the cases where this system is not applicable, two different types of housing are
identified: small herds with not more than approximately 30 to 40 cows housed in stanchion barn
and large herds kept in free stall barns where animals can move around freely. The milking system
depends on the housing system: pipeline milking appeared to be typical of stanchion barns (i.e. the
milking person goes to the cows), whereas the milking parlour is typical for the larger herds (i.e. the
cows go to the milking person). In the case of the extensive 1,000 cow herd in New Zealand, a
rotating platform is used. This technique allows for a high number of cows milked per hour. In
Europe, part of the housed cows also have access to grazing for several months in summer. This is
highly dependent on herd size, as it is more difficult to send several hundred cows out to pasture.
The characteristics of the farm, i.e. availability of pasture and location of land in relation to farm
buildings is also an important factor. The farm in Northern Germany, the very large farm in East
Germany, and the large Finnish farm house their cows all year round.

The last rows of the table provide information about fertility and replacement rates. The
replacement rate fluctuates between 20% in Ireland and more than 40% in Germany, i.e. in Ireland a
cow is part of the herd for 5 years, while in Germany the cow will be replaced after 2.5 years. In
general, the replacement rate is lower in grazing systems, i.e. cows have a longer life expectancy in
these herds. Calf mortality until weaning varies between 5 and 15% across the countries. Most
farms show a calf mortality of 10% and higher. At least every 10™ calf did not survive the first 2
months of life.

In the following is a short description is given of the dairy farms with their most important

characteristics.

FI25: represents an average sized farm with 25 cows in a stanchion barn with a pipeline milking
system. The dominant breed is a cross between the Finnish Ayrshire and the Holstein, with an
average milk yield of 8350 kg per cow per year. The farm relies strongly on direct payments and

also has cash crop and forest land on their 52.8 ha.
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FI69: represents a larger farm in Finland with 69 cows which are a Finnish Ayrshire*Holstein cross.
Cows are kept indoors all year round in a loose housing system with a milking parlour. The milk

yield is 8320 kg milk/cow and year. On 105 ha, the farm also has a cash crop enterprise.

DE31S: represents an average sized farm for southern Germany, having dual purpose cows
(Simmental) with a milk yield of 6600 kg milk/cow per year. The cows are kept in a stanchion barn
where milking is done via a pipeline system. The farm operates on 39 ha of land (58 % grassland)
and has cash crop income besides dairy. The farmer does contractor work for other farmers as well.

About 96% of the work on the farm is done by family members.

DE95N: represents an average sized farm for northern Germany. It has Holstein Friesian cows with
an average milk yield of 8,900 kg milk/cow per year. The cows are kept in a free stall barn where
milking is done via a 2*6 herringbone parlour. The farm operates on 97 ha land (46 % grassland)
and has some cash crop returns. It fattens its male calves. Besides the family members, a share of

the work is done by young people being trained as farmers on the farm.

DEG650: represents a farm in East Germany which emerged from the former communist system. It is
a business farm where the work is exclusively done by employees. The HF cows have an annual

milk yield of 8,700 kg/cow. More than 60% of the 1,700 ha are used for a crop enterprise.

IE48: represents an average sized farm in Ireland with a free stall barn for the winter months and a
milking parlour. The farm operates on 41 ha of grassland. With its Holstein cows and the seasonal
grazing system (supplemented with compound feed), it has a milk yield of 7130 kg/cow per year.
About 90% of the work is done by family members.

IE115: represents a larger farm operating on 83 ha of land of which more than 90% are used for the
dairy enterprise. The HF cows are mainly grazing and reach a milk yield of 6,650 kg/cow per year.

The work is done exclusively by family members.
NL76: represents an average sized farm operating on 44 ha land (90 % grassland) with a free stall

barn and a milking parlour. The average milk yield is 7,930 kg. About 90% of the work on the farm

is done by family members and the majority of forage production work is done by contractors.
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PL15: represents an average sized family farm with a stanchion barn and a pipeline milking system.
The cows are a cross of a local breed and HF, reaching a milk yield of 6,680 kg/cow per year. The
farm operates on 32 ha which are mainly used to produce forage and grain for the dairy cows. All

the farm work is done by family members.

PL65: represents a larger farm, having HF cows with an annual milk yield of 8,530 kg milk/cow.
The cows are kept in a free stall barn with a parlour milking system. The farm operates on 100 ha of
land (75% pasture land) which is mainly used for the dairy enterprise. This family farm also

employs two farm workers.

AR170: represents an average sized farm with 227 ha of land located in the Santa Fe province. The
milk yield is 5,460 kg/cow per year. Besides grazing, compound feed is provided. Milking is done

in a parlour. About 20% of the work is done by family members.

AR400: represents a larger farm on 485 ha of land (55% pasture land). The HF cows are grazed
throughout the year and reach an annual milk yield of 6,040 kg/cow. 30% of the land is used for a

crop enterprise. It is a corporate farm where nearly all of the work is done by employees.

NZ974: represents a larger farm on South Island in New Zealand. The farm owns 374 ha which are
only used for grazing. The milk yield of the Holstein Jersey cross cows is 5,230 kg milk. Cows are
milked on a rotary platform. The farm is owned by a family partnership and more than 80% of the

work is done by employees.
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Table 4.2 — Typical farms: key variables of the dairy herd (EU)

unit FI25 FI169 DE31 DE95S DE650 1E48 IE115 NL76 PL15 PL65
Dairy cows heads 25 69 31 95 650 48 115 76 15 65
Land ha 53 105 39 97 1700 44 83 44 32 100
+
Breed Ayr/HF  Ayr/HF SI HF HF HF HF gp HF lloca HF
Milk yield ECM kg/cow/year 8.734 8.698 6.851 9.228 7.881 7.135 6917 8.435 6.681 8.569
LFA' yes yes no Yes no no no no no no
Legal form? FFB FFB FFB FFB BF FFB FFB FFB FFB FFB
Employees’ units 0 0.4 0 0.7 23.1 0 0 0.1 0 2.0
Family3 units 2.5 2.4 1.5 1.5 0 1.9 3.0 1.2 2.5 2.5
. tanchi tanchi . . tanchi
Production system SHnCAIo free stall SHANCHIO free stall free stall  grazing grazing  free stall SHanchio free stall
n barn n barn n barn
indoor + indoor + indoor + indoor + indoor +
Housing system > indoor 6 indoor indoor razin razin 6 > >
USINg 8y months months & & & & months months months

grazing grazing grazing  grazing  grazing
pipeline  parlour pipeline  parlour  parlour  parlour  parlour  parlour pipeline  parlour

Milking system milking  milking milking milking milking milking milking milking milking milking
Replacement rate % 29.8 29.2 34.7 42.1 40.7 20.0 214 34.0 33.5 34.1
Stillbirth and calf

deaths until % 7.0 10.0 8.0 12.0 14.0 5.0 10.0 14.0 10.0 9.0
weaning

"' LFA = less favoured area, applicable only to EU member States
’Legal form: FFB = family farm business; BF = agribusiness farm; CF = cooperative farm
7 it is assumed that each family or employed worker is full-time employed on farm and works for 2,100 hours/year

Source: IFCN Dairy Report



Table 4.3 — Typical farms: key variables of the dairy herd (Third Countries)

unit AR170 AR400 NZ974
Dairy cows heads 170 400 974
Land ha 227 485 374
Breed HF HF Jersey *HF
Milk yield ECM kg/cow/year 5.226 5.802 5.855
LFA' - - -
Legal form’ FFB BF FFB
Employees’ units 33 6.2 4.5
Family’ units 1.0 0.7 0.7
Production system grazing grazing grazing
Housing system grazing grazing grazing
Milking system parlour milking parlour milking rotary platform
Replacement rate % 235 25.0 27.0
stllbirth and calt % 15.0 14.0 10.0
deaths until weaning

"' LFA = less favoured area, applicable only to EU member States
’Legal form: FFB = family farm business; BF = agribusiness farm; CF = cooperative farm
3 It is assumed that each family or employed worker is full-time employed on the farm, and works for 2,100 hours/year

Source: IFCN Dairy Report



4.14. Production costs by typical farm

This section offers an overview of the total cost of production in the typical dairy farms. It deals
with their cost structure, as reported according to the major cost areas analysed. The latter include
land cost, labour cost, capital cost, and non-factor costs. Note that the goal of this section is to
compare the typical farms as portrayed in the base scenario. Therefore the figures refer to the
situation where legislation is enforced and the year 2010 is the reference year for the cost
calculation.

Results are presented in Table 4.4 and Figure 4.1. This figure offers a clear illustration of the
characteristics of each typical farm. Costs are shown as stacked bars, where the sum represents the
total cost level. Revenues from milk are represented as a line. The table provides the absolute cost
values and revealing the specific differences for each factor across the countries involved. This
makes it easier to focus on the differences that characterise typical farms in the EU and Third
Countries.

The share of land and capital costs in the total production costs is generally low for both the typical
EU and Third Country farms studied. Labour costs show a higher variability. Labour costs represent
the major portion of the total production costs for Finland and the South of Germany but are
negligible for the large grazing farms in Argentina and New Zealand. Generally, non-factor costs
turn out to be the leading cost factor. The milk revenues cover the non-factor costs in most countries
with the exception of the larger farm in Finland (FI-69) and smaller farm in Germany (DE-31).
They only cover the total costs on the large farm in Germany and on the farms in Ireland, Argentina
and New Zealand. Land, labour, and capital costs are not fully covered in Finland, on the two
smaller farms in Germany, in the Netherlands, and in Poland. On all farms, these costs are partly
cash costs, i.e. the land is rented and labour is done by employees, and partly opportunity costs, i.e.
land is owned and the work is done by the farmer. On these farms, opportunity costs are not fully

covered, i.e. land and labour of the farmer are not remunerated at market prices.

64



Table 4.4 — Milk production costs in selected countries, 2010

cost items unit FI25 FI69 DE31 DE95 DE650 1E48 1E115 NL76 PL1S PL65 AR170 AR400 NZ974
land costs €/100 kg 4.04 2.2 5.23 3.92 2.03 2.26 3.13 4.15 2.91 3.27 2.32 2.66 3.49
labour costs €/100kg 3131 13.25 2277 6.59 7.08 11.33 8.03 9.41 12.96 7.54 4.22 3.92 2.76
capital costs €/100kg 2.61 5.83 2.65 1.90 1.54 0.49 1.07 493 0.75 2.45 0.75 0.73 2.21
non-factor costs | €/100 kg 37.09 48.87 34.7 22.58 24.07 16.96 14.48 2348 24.04 2441 12.67 14.85 14.73
total costs €/100kg 75.05 70.15 65.35 35.00 3472 31.04 26.71 4196 40.66 37.68 19.95 22.16 23.18
milk price €/100 kg 36.7 373 30.9 294 343 29.2 28.9 30.40 25.2 27.1 25.8 26.3 25.1
Own calculation
Table 4.5 — Production costs drivers: dairy

cost items unit FI25 FI69 DE31 DE95S DE650 1E48 IE115 NL76 PL15S PL65 AR170 AR400 NZ974

Rent arable land €/ha 178 129 341 400 210 300 300 600 175 175 297 198 -
Rent pasture land €/ha 50 50 231 350 190 300 300 600 175 175 76 72 532
Labour (for family)1 €/h 14 14 15 15 15 10 10 23 3 3 7 12 25
Concentrate’ €/t 200 200 198 210 235 236 236 204 225 237 108 115 -
Diesel’ €/1 0.61 0.61 1.15 1.00 1.12 0.73 0.73 0.88 1.14 1.14 0.71 0.71 0.68
Electricity €kWh  0.09 0.09 0.19 0.16 0.18 0.16 0.16 0.20 0.14 0.14 0.07 0.07 0.06

" Labour cost: the opportunity cost for family labour, calculated as the amount of money a person with similar skills would earn when replacing the farmer

? Concentrate: the purchasing price that farmers pay when buying concentrate from the feed mill

? Diesel: the purchasing price

Source: IFCN Dairy report
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Figure 4.1 — Milk production costs in selected countries, 2010

80

® non-factor costs M land costs M labour costs ® capital costs =milk price

Own calculation

The different level of production costs noticed in the previous figure can be ascribed to a number of
parameters (quantified in the table below) which, together with those listed in section 1.3 “typical
farm structure”, constitute the major drivers for the cost differences.

Table 4.5 presents a comparison of the prices for the most common input and output factors. This is
to demonstrate the different cost levels under which the farms have to operate. Milk and beef prices
are high in Finland, Germany, and the Netherlands and low in Argentina and New Zealand. Land
prices vary considerably. Farmers in countries with the highest intensity in terms of fodder
production per hectare/ land (In the Netherlands where housing is practiced, a hectare of dairy land
produces feed for roughly 8,500 kg milk, and in New Zealand with a grazing system, a hectare of
dairy land produces grass for approximately 15,000 kg milk) have the highest land prices. The
labour costs for the farmer are also high in these countries while they are very low in Poland.
Concentrate prices are relatively stable in the EU. They vary between 200 € and 240 €. In the Third
Country Argentina, prices are about half that. In New Zealand, cows are not fed with concentrates,
therefore no price for concentrates is given for this country. Both diesel and electricity prices
fluctuate by a hundred per cent within the EU. The lowest prices are found in Finland and these are

at same level as in Argentina and New Zealand.

4.1.5. Selected legislation

The influence of the specific set of legislations selected for the dairy case study on the economics of

milk production was assessed for the selected countries. For the dairy sector, 16 directives and
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regulations were considered altogether. These were the directives which affected dairy husbandry
and milk production the most. The directives were clustered into the groups “environment” (ENV),
“animal welfare” (AW), and six different groups of “food safety” and animal health (FS). ENV
contains the nitrate directive which deals with slurry management in a broader sense. AW interests
the welfare of calves. FS 1 concerns regulations for feed mills. FS 2 includes disease prevention, i.e.
foot and mouth disease, bluetongue and zoonotic diseases. FS 3 regards the use of hormonal
substances. FS 4 covers the identification and registration of animals. FS 5 is concerned with the
prevention of BSE, while FS 6 group regulations regarding the hygiene and traceability of food of

animal origin.

4.1.5.1. Legislation requirements

An initial comparison was made of the directives selected for each of the areas investigated
(environment, animal welfare, and food safety) with their specific requirements. The study tried to
determine whether the requirements were applicable to each of the countries chosen. It also deals
with how they had been transposed into the national set of norms. The aim of the table is to offer an
immediate insight in the binding legislative conditions affecting milk production. The two Third
Countries were added to the comparison together with the EU Member States in order to cover
equivalent legislation. No explicit reference to their particular body of laws is made. This
comparison of the legislative requirements lays an interesting foundation for the subsequent

analysis of the costs of compliance.

Table 4.6 — Specific normative requirements of selected legislation for milk production

code legislation FI DE IE NL PL AR NZ

ENYV | Nitrate Directive (91/676/EEC)
o Max level of N from animal manure (kg N/ha) 170 170 170 250 170 o 0
o No nitrogen on water logged or frozen land X X X X X 0 0
o Obligatory fertiliser planning + soil samples X X 0 X X 0 X
o Annually farm based nutrient balance X X 0 X X 0 X
o Application of fertilisers has to be recorded X X X X X 0 0
o Buffer strips to water courses inside NVZ X X X X X 0 X
o Minimum storage capacity required X X X X X 0 0
o Special equipment to avoid leakage/no
structural defects x X X X © © ©
o Catch crops on maize land 0 0 0 X 0 0 0
o Correct transport of excess manure (0] o o X (0] (0] (0]
AW | Protection of calves Directive (2008/119/EC)
o Minimum box sizes and appropriate flooring X X X X 0 0 0
o Requirements on light, air, ventilation X X X X 0 0 0
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code legislation FI DE IE NL PL AR NZ
o Regular feeding and availability of water X X X X 0 0 0
o Feed ingredients (fibre, iron) X X X X 0 0 0
o Regular checking and surveillance of animals X X X X 0 0 0
o Group housing and skin contact with other
X X X X 0 0 0
calves

FS1

FS2

FS3

FS4

FSS

Directive on Undesirable substances in animal feed (2002/32/EC)
o Feed should not be contaminated with

undesirable substances X X X X ©
Directive on Medicated feedstuff (90/167/EEC)
o Substances have to be approved X X X X 0
o Medication has to be authorised X X X X 0
Regulation on Feed hygiene (183/2005)
o Feed should not be contaminated X X X X 0

Regulation on Additives for use in animal nutrition (1831/2003)
o Additives have to be approved and labelled X X X X 0

Regulation on Marketing and use of feed
(767/2009)

Directive on Prevention of foot-and-mouth disease (2003/85/EC)
o Vaccination 0 0 0 0 0

Directive on Prevention of bluetongue (2000/75/EC)
o Vaccination of animals 0 X 0 0 0

Directive on Prevention of zoonoses and zoonotic agents (2003/99/EC)
o Regular tests X X 0
o Quarantine facilities
o Protective clothes and shoes for visitors
o Shower facilities for staff
o Disposal of dead animals at a knackery
o Vaccination (leptospirosis, brucellosis,

tuberculosis)

®oK X O
»“ O O ©
“ © O X
“» O O © O
© © O © O

()
o
o
o
o

Directive on prohibition of hormonal substances (96/22/EC)
o No use of BST in cattle feed X X X X X

Regulation on Identification and registration of bovine animals (1760/2000)
o Marking each animal after birth or arrival on

farm with 2 ear tags X X X X
o Replacement of lost ear tags X X X X X
o Registration of all births, deaths, animal
X X X X X
movements
Regulation on Prevention of TSE (999/2001)
o No animal protein in cattle feed X X X X 0

© © © © ©

>

© © © O X

>
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code

FSé6

legislation FI DE IE NL PL AR NZ
General principles (Regulation 178/2002) X X X X 0 0 0
o Recording sale and purchase of feed stuffs 0 X 0 0 0 0 0
o Milking under hygienic conditions X X X X 0 X X
o Cooling of milk X X X X 0 X X
o Adequate storage of milk X X X X X X X
o Recording of medical treatment of animals X X X X 0 0 X
o Water analysis X 0 0 0 0 0 0

Symbols: x = enforced in the country; o = no specific legislation

A. ENVIRONMENT

The Nitrate Directive (91/676/EEC) applies to all EU Member States, and acts to defend the

environment. Comparable national legislations exist in New Zealand, while Argentina provides only

minimal recommendations for water protection. The Directive aims at protecting ground- and

surface water from the pollution caused by nitrates deriving from agricultural sources. It also

encourages the adoption of good farming practices. Its implementation takes place through the

establishment of Nitrate Vulnerable Zones (NVZs). If a territory is classified as a NVZ, the

producer must comply with a NVZ Action Programme, which includes a number of measures.

There is a general ban on the application of chemical fertilisers or manure during autumn
and winter. Organic manure or N fertilisers cannot be applied where the ground is

waterlogged, flooded, frozen hard or covered with snow.

Slurry storage facilities with sufficient capacity must be available to cater for the closed

period, or alternative arrangements should be made.

Crop requirement limits must be respected by not applying more N than a crop requires,
taking into account elements like crop uptake, soil N supply, excess winter rainfall, and

plant or crop available N from organic manures.

N fertilisers and organic manure should be spread as evenly and accurately as possible.
Furthermore, they cannot be applied to steeply sloping fields and in a way that contaminates

watercourses. Organic manures cannot be applied within 10 m of watercourses.

Any material or fertiliser that contains N and is applied to the land must be considered in the
N fertiliser calculations. Producers must keep farm and field records on cropping, livestock
numbers, N fertiliser usage and manure usage for a minimum of five years after the relevant

activity takes place.

The Nitrate Directive, finally, limits the stocking rate to 170 kg N/ha per year.
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The directive has been implemented differently across the Member States, due to adjustment to
national conditions and requirements, e.g. storage capacities for slurry were adjusted to
geographical conditions and housing systems. In the Netherlands a derogation was granted,

allowing for the application of up to 250 kg organic N/ha under specified conditions.

B. ANIMAL WELFARE
The Directive on the Protection of Calves (2008/119/EC) is implemented in four of the five EU-
countries considered, whereas in Poland enforcement began in January 2013 therefore lying beyond
the scope of this research. Similar regulations do not exist in New Zealand and Argentina, where

grazing is usually practiced throughout the year.

C. FOOD SAFETY AND ANIMAL HEALTH
The five directives and regulations listed in the group FS1 (Directive 2002/32/EC, Directive
90/167/EEC, Regulation 183/2005, Regulation 1831/2003, Regulation 767/2009) deal with the
conditions of feed production at feed mills. The hygienic conditions and the supplementation of
ingredients in feed, be they undesirable substances, medication or additives, are closely regulated.

In New Zealand, a similar food hygiene regulation exists.

The three directives summarised in FS2 (Directive 2003/85/EC, Directive 2000/75/EC, Directive
2003/99/EC) deal with the prevention of foot-and-mouth disease, bluetongue, and zoonotic
diseases. They were implemented with different measures in Germany, Finland, and Ireland as
directives allow Member States to achieve a common goal in their own individual way. The focus is
mostly on the prevention of zoonotic diseases, as a general prevention, and all countries have to
dispose of their dead animals at a knackery, even in remote areas. The selected Third Countries

require tests and vaccinations as well, to prevent the spread of diseases.

In all seven EU Member States and Third Countries, the use of hormonal substances, specifically
BST, is forbidden. Therefore the Directive 96/22/EC (FS3) does not have an impact on production

systems.

The identification and registration of animals (Regulation 1760/2000, FS4) is enforced in all EU
and Third Countries. All animals have to be tagged shortly after arrival on the farm, whether at birth
on the farm or their arrival after being purchased. Lost tags have to be replaced, and all changes in

the herd, i.e. births, deaths, sale, and animal movements, have to be meticulously recorded.
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The Regulation 9999/2001 (FS5) forbids the use of animal protein in cattle feed, in order to
prevent an outbreak of BSE. This regulation is not yet in force in Poland. Similar regulations also

exist in Argentina and New Zealand.

The three regulations in FS6 (Regulation 178/2002, Regulation 931/2011, Regulation 853/2004)
concern, on the one hand, the traceability of feedstuff and animal products, and on the other hand
hygienic rules for the production of food of animal origin. This regulation affects mainly the
production, cooling, and storage of milk. As dairy processors in all the countries investigated
impose very high standards on milk producers, these regulations would be complied with anyway,
without any additional impact on the production system. Also in Poland, dairy processors demand
high quality milk so milk is produced under hygienic conditions, even though this regulation is
officially not yet in force. The traceability of animal products also requires a detailed recording of
the administration of drugs and medication to the animals which entails additional office work for

EU farmers. This is also required in New Zealand, but not in Argentina.

D. NEW MEMBER STATE: POLAND
Let us examine the case of Poland, where the cross-compliance requirements, or Statutory
Management Requirements (SMR), are being implemented gradually according to a number of

stages.

Table 4.7 — Timetable of the implementation of selected EU directives in Poland

Stage Area Legislation Requirement
from January Environment  Directive 91/676/EEC on the protection of water SMR 4
2004 against pollution caused by nitrates from agricultural
sources. By 2010, 2% of the agricultural land was
declared NVZ.
from January Environment  Directive 91/676/EEC on the protection of water SMR 4
2009 against pollution caused by nitrates from agricultural
sources
Animal Regulation (EC) 1760/2000 establishing a system for SMR 6-8
identification  the identification and registration of bovine animals
and registration (labelling of beef and beef products), amending
Regulation (EC) 820/97
from January Public health  Council Directive 96/22/ECC of 29 April 1996 SMR 10
2011 Animal health  concerning the prohibition on the use in stock farming
Reporting of  of certain substances having a hormonal or thyrostatic
diseases action and of beta-agonists, and repealing Directives
Plant health ~ 81/602/EEC, 88/146/EEC and 88/299/EEC
Public health  Regulation (EC) 178/2002 laying down the general SMR 11
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Stage Area Legislation Requirement
Animal health  principles and requirements of food law, establishing
Reporting of  the European Food Safety Authority, and laying down
diseases procedures in matter of food safety
Plant health
Public health ~ Regulation (EC) No 999/2001 of the European SMR 12
Animal health  Parliament and of the Council of 22 May 2001 laying
Reporting of  down rules for the prevention, control and eradication
diseases of certain transmissible spongiform encephalopathies
Plant health
Public health  Council Directive 85/511/EEC of 18 November 1985 SMR 13-15
Animal health  introducing Community measures for the control of
Reporting of  foot- and-mouth disease
diseases
Plant health
Public health  Council Directive 2000/75/EC of 20 November 2000 SMR 13-15
Animal health  laying down specific provisions for the control and
Reporting of  eradication of bluetongue
diseases
Plant health
from January | Animal Welfare Council Directive 91/629/EEC of 19 November 1991 SMR 16-18
2013 laying down minimum standards for the protection of
calves
4.1.5.2.  Cost items and potential impact at farm level by country

In the following table, the cost items generated by the implementation of the legislation at the farm
level are listed. The detailed list is based on information collected via experts and panel discussions,
carried out in each country to identify real additional costs faced by the farmers due to the

legislation. The cross indicates in which countries the cost item is identified as a cost of compliance.

Table 4.8 — Comparison of legislative areas impacting cost of compliance in milk production

legislation obligation FI DE IE NL PL AR NZ

ENV | Nitrate Directive storage capacity el X X X X X
(and silage liquid)
manure handling equipment X
transport and removal costs X X
sampling (slurry, soil,
roughage) X X
fertiliser plans, consultant fee X X X
administration X X X X
fencing and protection of X
riparian strips

AW | Protection of calves calf housing X

FS1 | Feed mills standards at feed mill X X X X X
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legislation obligation FI DE IE NL PL AR NZ
Prevention of disposal of animals at the
FS2 X X
Z0ONoses knackery
animal checks by farmer or X
veterinary
quarantine facilities X
shower rooms for employees X
Diseases prevention treatment against foot-and-
mouth disease, Bluetongue,
. X X X X
zoonotic diseases
(leptospirosis)
FS 4 Idepuﬁcg tion anq registration and identification X X X X X X X
registration of animals
FS 5 | Prevention of TSE concgntrate without animal X
protein
FS6 Trageabﬂlty e}nd water analysis X
hygiene requirements
recording medical treatments X X X X
recording sale of feed X
administration X X
Symbols: x = identified as compliance cost
4.1.6. Cost of compliance with selected legislation

The aim of this section is to analyse the cost of compliance with legislation clustered in the three

99 ¢¢

groups “the environment”,

animal welfare”, and “food safety” for the typical farms studied. In the

following three tables which respectively refer to the environment, animal welfare, and food safety,

entries show the absolute values of the base scenario (with legislation) and the scenario without

legislation, as well as the absolute difference and the percentage change with respect to the base

situation for each typical farm. The three charts shown are built upon the former value, showing the

total compliance costs that typical farmers faced due to environment, animal welfare, and food

safety legislations, respectively.
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Table 4.9 — Costs of compliance with environment legislation for milk in selected countries

environment unit base without  difference % change
Finland FI125 €/100 kg milk 75.05 74.93 0.12 0.16
F169 €/100 kg milk 70.15 70.03 0.12 0.16
DE31 €/100 kg milk 65.