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Greening the Commmon
Agricultural Policy: impacts
on farmland biodiversity on

an EU scale

Summary

What are the potential gains in EU farmland biodiversity
of greening the Common Agricultural Policy (CAP)? And
what would be the trade-offs with agricultural production
and farm incomes? These are the central questions of a
modelling study carried out by the PBL Netherlands
Environmental Assessment Agency, in cooperation with
LEl and Alterra from Wageningen University & Research
centre. An ex ante analysis of a set of five policy
components was carried out for the 2014-2020 period,
based on the European Commission’s communication
document The CAP towards 2020 of 18 November 2010.

Greening the Common Agricultural Policy reduces

the ongoing loss of farmland biodiversity

+ According to this study, greening the CAP may resultin
approximately three per cent more species richness on
EU farmland by 2020, compared with no greening of
the CAP. This in itself does not mean that biodiversity
would improve, as autonomous trends probably will
decline by a larger percentage. Although greening the
CAP would not halt biodiversity loss, it would
substantially slow down the decline in farmland
biodiversity over the 2014-2020 period.

» Thisimpact on species richness follows from a
calculation of five policy components, taken from the
EC (2010) communication document The CAP towards
2020 (see Table 1 of Section Il). Most of the impact can
be attributed to an increase in extensively managed,

biodiversity-rich grassland, due to additional agri-
environmental measures taken in the EU1s (old
Member States), as well as greening payments
conditional on ecological set-aside of an assumed five
per cent of arable land throughout the EU.

There would be a clear trade-off between biodiversity
gains and production losses. According to model
calculations, greening the CAP would lead to a decline
in agricultural production, for example, of two per cent
for grass and four per cent for cereals, by 2020, in the
EU27. This is mainly due to the projected
extensification of grassland and ecological set-aside on
arable land.

Despite the observed decline in production because of
this greening of the CAP, average agricultural income
would not decrease - it would in fact increase, slightly.
As EU food demand is not expected to change
substantially, EU prices are projected to rise as a result
of lower production, with only small changes in EU
import and export.

Income changes would differ considerably between
regions. Linking CAP payments to biodiversity would
improve incomes in extensive farming regions —in
particular, in those with grazing systems — and would
lead to a decrease in farm incomes in areas with
intensive arable farming.



The effectiveness and efficiency of greening the
CAP could be improved by regional differentiation
and by alleviating negative trade-offs through
better targeting

« Theregions with intensive and extensive farming vary
substantially in current species richness and farm
incomes, and also with regard to impacts of CAP
measures. This would imply that a regionally
differentiated policy may be more appropriate than a
one-size-fits-all approach. For example, in regions with
extensive farming systems, a policy that preserves all
or at least part of the current biodiversity-rich
agricultural land seems more adequate than
mandatory ecological set-aside. This would imply a
specialisation in intensively farmed areas focusing on
input-efficient production, and extensively managed
areas serving as source areas for agricultural
biodiversity.

« There are several options to alleviate the trade-off
between budget requirements, biodiversity and
production. Examples are the targeting of CAP budget
towards areas already rich in biodiversity, as well as the
implementation of measures related to a regional
‘green infrastructure’ in agricultural areas, which would
effectively facilitate the spread of source populations.
At farm level, individual producers could reduce
production losses by using the least-producing fields
and field edges for agri-environmental measures and
set-aside.

Greening the CAP would achieve multiple

objectives

» Results from our calculations demonstrate a decrease,
but no halting of farmland biodiversity loss. It should
be noted, however, that biodiversity is only one of
many CAP objectives — the main objectives remain
securing the availability of food supplies and ensuring a
fair standard of living for farmers. Greening the CAP
may yield a broad range of positive impacts if greening
measures are combined with stimuli from adjacent
policy areas. Retaining permanent grassland prevents
the emission of carbon dioxide from agricultural soils.
Set-aside could form a buffer for agricultural run-off
before polluted water drains into ditches or streams,
thus improving water quality. Greening measures also
could benefit the recreational appeal of landscapes, for
example, by the construction of green infrastructure.
Such infrastructure could also deliver a number of
ecosystem services, such as biological pest control.



[ Introduction

Policy context: the CAP and EU biodiversity strategy
How to integrate biodiversity goals into agricultural
policy? This question embraces two EU policy dossiers:
the Common Agricultural Policy (CAP) and the recently
published EU biodiversity strategy.

Discussion on the reform of the CAP is ongoing. On 18
November 2010 the European Commission (EC) published
its communication document The CAP towards 2020:
Meeting the food, natural resources and territorial challenges of
the future. This communication document outlines the
challenges and future policy options for the period
between 201q and 2020. The future CAP aims at viable
food production throughout the EU, to guarantee long-
term food security, sustainable management of natural
resources and a balanced territorial development. The EC
(2010) states that agriculture plays a key role in the
production of public goods, such as landscapes, farmland
biodiversity and climate stability.

The EU biodiversity strategy to 2020 of 3 May 2011 states that
the forthcoming reform of the CAP presents
opportunities to enhance synergies and maximise
coherence with biodiversity objectives (EC 2011). With
regard to agriculture, the target is to maximise areas that
are covered by biodiversity-related measures under the
CAP, to ensure and improve the conservation status of
species and habitats that depend on or are affected by
agriculture, and to provide ecosystem services, thus
contributing to sustainable agricultural management.

The CAP and the biodiversity strategy both aim at
enhancing the provision of environmental public goods
by farmers. The European Commission suggests
improvement and simplification of the Good Agricultural
and Environmental Conditions (GAEC) framework as well
as cross-compliance standards. The Commission also
proposes to reward the delivery of environmental public
goods that go beyond cross-compliance (e.g. permanent
grasslands, green cover, crop rotation, ecological set-
aside, Natura 2000) (EC, 2010; EC, 2011). From the CAP
perspective, the objective is not only to contribute to
climate and environmental policy goals, but also to
increase legitimacy for CAP payments by remunerating
farmers for the collective services they provide to society
(EC, 2010).

Focus and aim of this study

This study by the PBL Netherlands Environmental
Assessment Agency —in close cooperation with LEl and
Alterra from Wageningen University & Research centre
—investigates the impacts of CAP measures, as outlined
by the EC, on farmland biodiversity on an EU scale.

Although a vast amount of research has been carried out
on the relationship between agricultural policy and
biodiversity, quantifications of farmland biodiversity
impacts on an EU-wide scale are scarce. The present
study fills this gap by combining economic and land-use
modelling with a recently developed farmland
biodiversity indicator (see Subsection 1.4.4 of the Full
Results). Furthermore, literature was reviewed in order to
verify and complement the modelled results.

The aim of this study is to quantify the effects that a
number of suggested modifications of the CAP may have
on farmland biodiversity in the EU. Impacts of these
modifications have been compared with a reference
scenario. In addition, effects on emission and
sequestration of greenhouse gases have been quantified,
as well as trade-offs between greening measures, and
food production and farm incomes. Suggestions are
presented for increasing both the effectiveness of the
proposed policy modifications and the synergies with
other goals.

Whether greening the CAP is the most efficient strategy
to conserve and improve farmland biodiversity was not
investigated in this study, as no comparison was made
with alternative strategies outside the CAP.

Approach and reading guide

The steps carried out in this study involved:

- constructing a reference scenario (Baseline Scenario)
and a greening scenario (Section Il of the Findings;
Section 1.3 of the Full Results);

- modelling the scenarios — for a description of the
applied models see Section Il (Findings) and Section 1.4
of the Full Results;

- explaining the results and underlying mechanisms
(Section Ill, Chapters 2 to g of the Full Results);

- discussing, interpreting and complementing model
results, underscoring limitations and uncertainties,
aided by references to the literature reviewed (Section
IV, Section 2.3 of the Full Results);

- drawing of conclusions relevant to policymakers
(Section V).

II Scenarios and models

This study explores the potential impacts of a greening
scenario, compared to a reference scenario (Baseline
Scenario). Under both scenarios, the current two-pillar
structure of the CAP is retained — the first pillar involving
direct income payments to farmers, as well as market
measures, and the second pillar covering rural
development support. However, modifications to the first
pillar are foreseen in the Greening Scenario. The total CAP



Tablen

Elements within the Greening Scenario, compared to Option 2 of the EU communication document on The CAP

towards 2020

Elements from the description of Option 2
(EC, 2010:14)

Introduce more equity in the distribution of direct payments
between Members States.

Adjust and complement existing rural development instruments
to be better aligned with EU priorities.

Within direct payments: compulsory additional aid for specific
‘greening’ of public goods through simple, generalised, annual
and non-contractual agri-environmental actions.

Within direct payments: an additional payment to compensate for

specific natural constraints.

Within direct payments: basic rate serving as income support.

A voluntary coupled support component for specific sectors and
regions.

Stylised implementation of Option 2 in the
Greening Scenario (in this study)

A. A 5% budgetary shift from the first pillar of EU15 (old MS) to
the first pillar of EU12 (new MS).

B. A 5% budgetary shift from the first pillar to agri-
environmental measures in the second, within the EU15.

C. Greening the first pillar via a premium on permanent
grassland, with an annual maximum of 100 euros per hectare.

D. Greening the first pillar via a premium with an annual
maximum of 100 euros per hectare of arable land, on the
condition of a 5% ecological set-aside being implemented on
this land.
The greening payments are restricted to a ceiling of 30% of
the first-pillar budget of each Member State.

E. First-pillar payments for natural constraints at an annual
maximum of 150 euros per hectare; this adds to the current
less-favoured area payments within the second pillar.

The budget is restricted to a ceiling of 30% of the first-pillar
budget of each Member State.

F. Basicrate serving as income support.

At least 40% of direct payments per Member State are used
for income support.

not included
A new scheme for small farms.
A capping of the basic rate (large farms).
Improve and simplify existing market instruments. not included
Strengthen risk management tools and introduce an income .
I not included
stabilisation tool.
Source: EC (2010)
budget is the same in both scenarios and is assumed to Greening Scenario

average 59 billion euros per year (including phasing-in of
subsidies for the new Member States), over the 2014-
2020 period.

Baseline Scenario

The Baseline Scenario describes the reference situation
and extrapolates past and present trends towards 2020.
Price developments were taken from outlook studies (e.g.
(OECD and FAO, 2009). The CAP according to the
reference scenario beyond 2014 is similar to that of pre-
2014, with the exception of policy changes described in
the Health Check agreement (EC, 2009), which were
implemented in this scenario. These changes involve the
full decoupling of income support from farm production
and the abolishment of the milk quota system by 2015. In
addition, the introduction of a regional flat rate (premium
per hectare) is considered to be part of the Baseline
Scenario.

The Greening Scenario is based on Option 2 of the
European Commission’s communication document on
the CAP, which describes three broad policy options (EC,
2010). This second option concerns a transition towards
anincreased emphasis on sustainability, targeting
multiple environmental goals, making the policy greener
and more understandable to the general public. Our
study concentrates on the impacts of this option, as this
contains a rich mix of greening measures.

The Greening Scenario includes assumptions taken from
the Baseline Scenario as well as additional elements from
Option 2. It should be stressed that the Greening Scenario
is our interpretation of the EC document, as the policy
options have not been described in detail. Within the
context of Option 2, policy elements were selected that
have a known effect on biodiversity, which could be
quantified with the available modelling instruments.
Consequently, budget resources were attributed to the
various elements in a plausible manner. This of course
was done arbitrarily, as no political decision had been

n



Figure1
Allocation of CAP budget in EU27, 2014 - 2020
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made yet at the start of our study; neither on the size of
the total EU budget which includes the CAP budget
(Multiannual Financial Framework 2014-2020) nor on the
distribution to the various elements within the CAP. Table
1gives an overview of the elements within the Greening
Scenario, and Figure 1 shows the average budget
allocation per policy component, following from the
assumptions made. Under the Greening Scenario, half of
the first-pillar budget is allocated to greening measures in
the first pillar. Analysis of the scenario provides
information on the relative importance of the individual
policy elements.

Models used

Calculations were made for the European Union (EU27).

The following set of five models was applied:

- The Common Agricultural Policy Regionalised Impact
Modelling System (CAPRI), a partial equilibrium model
for the agricultural sector at NUTSz2 level. This
economic model uses an aggregated regional farm
approach (see Subsection 1.4.1 of the Full Results).

- Dyna-CLUE (Conversion of Land use and its Effects), a
dynamic, spatially explicit model on changes in land
use and land cover (Subsection 1.4.2).

- Land-use intensity calculation model, processing
results from CAPRI in order to obtain input for the
farmland biodiversity model (Subsection 1.4.3).

- Anewly developed farmland biodiversity model for
species richness in EU agricultural areas (Subsection
1.4.4).

- A carbon budget model for calculating carbon dioxide
emissions from land-use changes (Subsection 1.4.5).

Limitations

The strength of the methodology lies in the fact that
impacts of policy instruments on performance of the
agricultural sector can be linked with changes in land use
and land-use intensity, and dominant drivers in farmland
biodiversity. However, this approach has some
limitations, too. The economic calculation (CAPRI) was
carried out on a regional scale (NUTS2), which could not
capture specifics on local details and farm types.
Likewise, the assumed biodiversity measures were
applied at field or farm level, which excludes the level of
the wider landscape.

In addition, species richness calculations were based on
land-use intensity, which left out certain aspects, such as
crop diversity and winter cover (see Section |V,
Discussion). Furthermore, areas classified as semi-natural
lands often were excluded from our analysis, mainly due



Table 2

Species richness relative to its potential occurrence on a 50 x 50 km grid, EU27 average by 2020

Baseline Scenario

%

Arable land 39.1
Grassland 66.4
All agricultural land 48.5

Source: PBL

Greening Scenario

% Changein Change %
percentage points

40.3 +1.2 +3.1

69.0 +2.6 +3.9

50.1 +1.6 +3.3

to the fact that they were left out of the EU agricultural
survey. Finally, our indicator consists of typical farmland
species and is not intended for calculating effects on
biodiversity in nature areas.

[II Results

Agri-environmental measures and ecological
set-aside have positive effects on biodiversity

The Greening Scenario will resultin approximately three
per cent more species richness on EU farmland, by 2020,
compared with the Baseline Scenario (Table 2). This
would slow down the rate of decline in farmland
biodiversity to half of the expected decline, over the
2014-2020 period, at least when recent trends of the
European Farmland Bird Index (EFBI) are used as a proxy
for future, autonomous trends. Note however, that our
farmland biodiversity indicator measures species richness
for all 145 selected animal and plant species, whereas the
EFBI measures the abundance of farmland birds. Both are
only comparable to a certain degree.

For arable land, more than half the increase in species
richness may be explained by ecological set-aside
(measure D in Table 1), as a set-aside of five per cent of the
arable area would facilitate colonisation and
recolonisation of these areas as well as migration of
species across the landscape. With regard to grassland,
increases in biodiversity mainly would be driven by an
increase in agri-environmental measures, due to a five
per cent budgetary shift from the first pillar towards
these measures in the second pillar, in the EU15 (measure
B). Under the Greening Scenario, the greening payment
for permanent grassland (measure C) would have little
effect on biodiversity, relative to the Baseline Scenario.
Although this payment is a stimulus for not converting
grassland into arable land, the premium related to arable
land that is conditional on a five per cent ecological set-
aside would have an opposite effect, caused by indirect
land-use impacts, as arable set-aside in place X may lead
to conversion of grassland into arable land in place Y.
Also, ecological set-aside would lead to some

intensification of surrounding grassland, in order to
compensate for decreased fodder production on arable
land. Furthermore, species-rich semi-natural grasslands
were excluded from both the Baseline and the Greening
Scenarios. These areas could significantly contribute to
agricultural biodiversity when preserved through CAP
measures.

Greening measures increase farmland biodiversity
in intensive farming regions, less impact in
extensively farmed regions

The proposed greening measures appear to be mainly
effective in intensively farmed regions (Figure 2) on the
time horizon of our analysis. This is particularly the case
for ecological arable set-aside; biodiversity would
increase in north-western Europe, with its large share of
intensive farming, whereas little change is foreseen for
eastern and southern Europe for 2020. This mainly would
be due to the fact that arable land in the last two areas is
already under low or intermediate management.
Consequently, set-aside would have only a limited effect
on biodiversity here. Additionally, arable set-aside would
lead to some conversion of grassland into arable land and
intensification of the use of remaining grasslands. For
grassland, the positive effects also would be most
evidentin the EU15 (Figure 2), due to the previously
mentioned five per cent shift from the first pillar to agri-
environmental measures in the second (Table 1). The
Greening Scenario does not assume a similar shiftin the
EU12 because the rural development budget (including
agri-environment schemes) is already relatively high for
these new Member States. However, it should be noted
that, compared to the Baseline Scenario, positive effects
might be more profound in the EU12 over longer periods
of time. The permanent grassland premium as well as
payment for natural constraints would particularly
protect high ecological values that might otherwise be at
risk, for example, due to conversion, intensification or
abandonment.



Figure 2

Relative species richness on agricultural land, Greening Scenario, 2020
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No clear-cut conclusion regarding the threats to
permanent grassland

Maintaining permanent grassland- at least the
extensively managed grasslands - is important for
biodiversity and for sequestration of carbon in soils.
Additionally, grasslands also play a major partin limiting
soil erosion. Given the vast quantities of carbon stored in
European soils and the limited potential of soils to fix
additional carbon, preventing soil carbon loss by limiting
the conversion of grasslands and peatlands is crucial. The
impacts of the greening measures on total grassland area
are positive, but limited. Under the Baseline Scenario, the
total grassland area in 2020 is 94% compared with the
2005 level, and under the Greening Scenario this is 95%.
This leads to a 0.5 to 1 million tonnes lower carbon
dioxide emissions from soils under the Greening
Scenario, compared with that under the Baseline

Scenario. This outcome, however, is also influenced by
the fact that a stable share of permanent grassland in
total grassland was assumed. Conversion from grassland
to arable land (and vice versa) was included in the model
calculations, but changes between permanent and
temporary grassland were not included in the economic,
carbon and biodiversity modelling. From a biodiversity
perspective, the effects of the permanent grassland
premium would be rather limited, as stated before.

It also should be noted that a permanent grassland
premium does not place any restrictions on management
intensity, which makes intensively farmed, species-poor
permanent grassland eligible, too. Meanwhile, many
biodiversity rich, extensively managed grasslands are not
eligible for CAP payments, because of the presence of
non-herbaceous vegetation.



Figure 3

Effects on cereals and grass production, compared to Baseline Scenario in EU27, 2020
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The contribution under the Greening Scenario to
the reduction in global greenhouse gas emissions
is close to zero

The measures implemented in the Greening Scenario lead
to just a small reduction in greenhouse gas emissions
from agricultural activities. Most pronounced is the 1.3%
reduction in nitrous oxide emissions. This is explained by
the 5% ecological set-aside, which results in a reduction
in mineral fertiliser input. Methane emissions are reduced
by 0.5%; in particular, due to a small reduction in the
stock of beef cattle. As EU imports of, for example, oil
seeds, cereals and beef, are slightly up in the Greening
Scenario from those in the Baseline Scenario, leading to
some increase in emissions outside the EU, it would be
fair to say that overall emission reduction is close to zero.

The Greening Scenario leads to lower EU
production and a slight change in self-sufficiency
Agricultural production is lower under the Greening
Scenario, compared with the Baseline Scenario, mainly
because of extensification of grassland use (agri-
environmental measures in the EU1s) and ecological set-
aside on arable land. As stated before, this could lead to
intensification on some of the remaining agricultural
area, extra imports (in particular of oil seeds) and fewer
exports (in particular of cereals). All in all, in the EU cereal
production will go down by 4% and grass production by
2% (Figure 3), the latter particularly affecting beef
production. Effects on land use outside the EU — due to
increasing EU imports — would be relatively small. For
example, under the Greening Scenario, the 2020
production outside the EU would be higher by 0.2% for

cereals and 0.65% for oil seeds, relative to the Baseline
Scenario.

Price increases counteract the negative impact of
production losses on average farm incomes

The average farm income does not decrease under the
Greening Scenario, compared with the situation under
the Baseline Scenario. In fact, the Greening Scenario
predicts an increase of 2% in average income, due to the
fact that production loss is combined with producer price
increases (Figure g). The impact would be quite large, as
food demand would barely change as a result of price
changes (inelastic demand). However, the price impact
should be interpreted with care, as interaction with world
markets could diminish EU price increase more than is
assumed in the CAPRI calculations. Moreover, supply
effects could be overestimated as it is assumed that yield
losses on ecological set-aside equal average yields,
whereas, in actual practice, farmers may use the least-
productive land on their farms as set-aside. All in all, the
income increases resulting from price changes might be
less than two per cent.

15



Figure q

Changes in producer prices of cereals and milk, compared to Baseline Scenario in EU27, 2020
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Linking CAP payments with biodiversity improves
incomes in extensive farming systems and regions,
and leads to a decrease in farm incomes in
intensive farming areas

With regard to direct payments, the CAP options aim for a
‘better targeting of support to add value and quality in
spending. There is a widespread agreement that
distribution of direct payments should be reviewed and
made more understandable to the taxpayer. The criteria
should be both economic, in order to fulfil the basic
income function of direct payments, and environmental,
so as to support for the provision of public goods’ (EC,
2010: 8). Biodiversity, which is considered an important
public good, is one of these environmental criteria.
Greening the CAP leads to a better link between CAP
payments and the biodiversity performance of farming
systems. Under the Greening Scenario, a shiftin
payments occurs from old to new Member States and
from intensive to extensive farming regions (Figure 5).
Most pronounced income losses will take place in regions
with predominantly intensive arable farming systems
with low biodiversity scores, whereas regions with more
extensive livestock farming systems and high nature
values show income gains (for a graphic representation of
intensities, see Figure 2.1 of the Full Results).

IV  Discussion

This study provides spatially explicit, quantitative results
on the impact of the CAP greening options. Before

drawing conclusions on policy implications (Section V),
results are discussed in this section.

Crop rotation, winter cover and payments to small
farms — not included in this study — may have
positive biodiversity impacts

Not all elements of the EC communication document on
the CAP were incorporated in this study (Table 1), because
of limitations of the applied modelling instruments.
These elements include winter cover, crop rotation and
extra payments for small farms. These measures could
resultin an additional biodiversity impact — probably
smaller than those calculated for the five modelled policy
components - although this is difficult to quantify. Winter
cover or cover crops are known to activate an extensive
set of agro-ecosystem processes, such as fixing nutrients
and adding organic material, thereby facilitating the
development of soil biota. Also, seed-producing cover
crops could increase food availability for birds in winter.
Crop rotation contributes to heterogeneity, a strong
driver of biodiversity. Payment to small farms may have
an indirect, positive effect on biodiversity. As, for
example, these farms normally have smaller land parcels
and thus more field edges, which are relatively
species-rich.

Trade-off between biodiversity and yields

The modelling results evidently demonstrate a trade-off
between increasing biodiversity and decreasing yields.
Less-intensive farming facilitates higher nature values
but lowers average crop yields. Regarding the ecological



Figure 5

Changes agricultural income EU27, Greening Scenario, 2020

Source: LEl and PBL
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set-aside measures, a number of ways exist to soften the
effects of this trade-off. First of all, set-aside should
preferably be implemented on field edges, as these areas
are often less productive due to soil compaction and the
amount of shade. Consequently, reduction in total
agricultural production due to ecological set-aside could
be lower than the 5% assumed in this study. Secondly,
field strips used as set-aside could be used in such a way
that they deliver so-called ecosystem services, such as
providing habitats for pest control species and
pollinators, which may raise production in the longer
term. Finally, set-aside should not necessarily be left
fallow; extensively managed, low-input strips also
contribute to biodiversity, while limiting yield losses.

Valuation of results depends on policy perspective
How the various results that are presented in this study
would be valued very much depends on the viewpoint
from which they are considered:

- From a perspective of legitimacy, greening the CAP
would be an improvement. It would lead to payments
that are more targeted to public goods, such as
biodiversity, than is the case with currentincome
support. The study shows income shifts from intensive
farming systems to more extensive, biodiversity-rich
systems. This could be perceived by the taxpayer as a
fitting reward for these farmers’ efforts.

- From a biodiversity perspective, the three per cent
higher species richness under the Greening Scenario
(compared with the Baseline Scenario) would
contribute to halting losses of farmland biodiversity by

2020. However, this scenario would reduce only the
rate of decline in agricultural biodiversity.

- From an efficiency point of view, the positive results for
biodiversity could be interpreted as small in light of the
vast amount of CAP money being spent on greening
payments under the Greening Scenario. Payments for
specific agri-environmental measures — associated with
multi-annual contracts, targeted, on a regional basis, at
locations with high biodiversity and involving robust
monitoring and evaluation - could increase the
efficiency of measures.

Greening the CAP’s first pillar or increasing the
second?

From the perspectives described above, no clear and
decisive answer can be given to the question of whether
to promote greening through the first or the second pillar.
Greening the first CAP pillar seems an attractive option as
it pairs simplicity with CAP legitimisation. However, it
holds few possibilities for targeting specific biodiversity
in specific areas (e.g. most-threatened red-list species).
Agri-environmental measures from the second pillar
would offer more possibilities in that respect, although
transaction costs would be relatively high — at least under
the current bureaucratic regime.

A clear answer is also not provided by this modelling
study. In our study it is assumed that policies will succeed
in stimulating farmers to take biodiversity measures and
that these would lead to an increase in species richness —
regardless of whether the policy belongs to the first or
second pillar. The practical implementation may decide
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whether to go for greening of the first pillar or increasing

the budget for the second pillar.

Possible arguments are:

1. Farmer participation. Farmers may not always be
inclined to participate, as measures often are not
economically profitable. This would be particularly
the case for second-pillar measures, as the terms of
EU State Aid prohibit government bodies from paying
farmers anything over the actually incurred costs.
First-pillar payments, having income support as their
primary goal, do not fall under this EU State Aid
regime.

2. Continuity of measures. To yield a long-term effect on
biodiversity, long-term contracts that span decades
would be preferable. As first-pillar payments are
annual and non-contractual, they score lower than
agri-environmental payments in the second pillar,
which have six-year contracting periods.

3. Optimal locations for implementing measures.
Second-pillar measures can be better targeted than
first-pillar measures, from a biodiversity point of
view. Because of general implementation of first-
pillar measures, some of the payments may not be
effective if measures are implemented in ways and at
locations that are not very effective for maintaining
biodiversity.

q. Knowledge and skills. Merely imposing measures will
not suffice; farmers require knowledge about how to
influence the effectiveness of measures. On average,
farmers who are faced with mandatory measures in
the first pillar are expected to be less receptive to
information than those who are implementing
voluntary measures in the second pillar. At the very
least, this will require a different communication
strategy.

Increasing efficiency of biodiversity policy

The efficiency and effectiveness of CAP measures may be
improved in various ways, with regard to agricultural
contributions to nature values. For example, when agri-
environmental measures are implemented at isolated
locations in a region with predominantly intensive
farming, the benefits will be relatively small, as species
will be unable to migrate and establish sustainable
populations. However, measures that increase landscape
heterogeneity through the construction of green
infrastructure could further increase farmland
biodiversity. Source populations could be tapped by
offering migratory routes through landscape elements,
also increasing the resilience of agro-ecosystems to
perturbations such as climate change. Instruments to
improve biodiversity impacts could coordinate measures
at aregional level, stimulating farmers in a specific area
to adopt tailor-made measures, covering many years,
through regional covenants. Evaluation of farmland

biodiversity measures is essential to continually improve
the cost-effectiveness of greening the CAP. This is not an
easy job to do. For example, the lack of a standardised
approach hinders the comparability of results.

Positive impacts of greening measures for
objectives other than those of biodiversity
Measures aimed at improving conditions for biodiversity
may also support ecosystem functioning and, therefore,
the provision of ecosystem services, such as carbon
sequestration, water purification, soil management and
ecological pest control. Increasing species richness would
lead to the preservation of resilient agro-ecosystems
with a high degree of functional diversity. Multiple
species would be able to deliver specific ecosystem
services; their sheer numbers reducing the impact on
ecosystem functioning if one or more of them would
diminish, either permanently or temporarily. In addition
to these environmental goals, biodiversity measures
could also contribute to the recreational potential,
character and attractiveness of landscapes. This would
also apply to the aforementioned framework of
regionally tailored green infrastructure located around
areas of high ecological quality. This, in turn, could
enhance both recreational and residential potential, thus
contributing to the vitality of rural areas (EC, 2010).
However, these positive side effects can only be obtained
by finding synergies with adjacent policy areas and
policies. A clear example is the case of ecological pest
control that uses the strips of land along arable fields that
have been designated as ecological set-aside. This
measure could potentially lead to a decrease in the use of
pesticides as well as to yield increases, in the long term.
However, this ignores the incentive caused by the wide
range of affordable pesticides that is currently available.
Therefore, changes to the CAP will not yield much impact
on ecosystem services while other policies, in this case
the current EU pesticide authorisation regime, remain in
place.

V  Policy implications

- Greening the CAP would contribute to farmland
biodiversity. In this study, an average three per cent
increase in species richness, by 2020, was calculated for
the Greening Scenario, relative to that of the Baseline
scenario. This could halve the ongoing farmland
biodiversity loss within the 2014-2020 period, albeit
with a very large degree of uncertainty due to a lack of
knowledge of autonomous trends in species richness.
Although the result could be interpreted as being
modest, it should be noted that the main purposes of
the first pillar remain securing the availability of food
supplies and ensuring a fair standard of living for



farmers, with increased biodiversity as one of many
environmental side effects. From the perspective of the
EU biodiversity strategy, the CAP is the most important
—if not the only — instrument for improving biodiversity
in agricultural areas.

Substantial differences exist between the regions with
intensive and extensive farming. Although extensive
farming regions are richer in biodiversity, greening the
first pillar of the CAP would lead to greater
improvement in EU farmland biodiversity in intensive
farming regions within the 2014—2020 period. The
consequences of greening the CAP are demonstrated in
regional diversities not only regarding biodiversity but
also in farm incomes. This implies that a regionally
differentiated policy may be more appropriate than a
one-size-fits-all approach. For example, in extensive
farming regions, a policy that preserves all or at least
part of the current biodiversity-rich, extensive
agricultural land seems more adequate than
mandatory ecological set-aside.

A strategic policy choice could be a further
specialisation of areas with intensive production
systems focused at input-efficient production. In
addition, areas with extensive farming would serve as
source areas for agricultural biodiversity and have
several other positive impacts. The proposed changes
to the CAP seem not to include further specialisation,
as the largest increase in species richness resulting
from proposed measures would be in intensive,
currently biodiversity-poor areas.

A trade-off exists between budgets, biodiversity and
agricultural production. Therefore, careful
consideration needs to be given to effective
biodiversity measures. There are several options to
alleviate the trade-off between biodiversity and
production. Examples are the targeting of CAP budget
towards areas already high in biodiversity, as well as
the implementation of measures related to a regional
‘green infrastructure’ in agricultural areas, which would
effectively facilitate the spread of source populations.
The proposed greening payment for permanent
grassland could be targeted at already biodiversity-rich
grasslands. At farm level, individual producers could
reduce production losses by using the least-producing
fields and field edges as set-aside and for implementing
other agri-environmental measures.

Greening the CAP may yield a broad range of positive
impacts if they are combined with stimuli from
adjacent policy areas. Retaining permanent grassland
would prevent the emission of carbon dioxide from
agricultural soils. Set-aside could form a buffer for
agricultural run-off, before polluted water drains into
ditches or streams, thus improving water quality.
Greening measures also could benefit the recreational
appeal of landscapes; for example, by the construction

of green infrastructure. Furthermore, they may also
favour a number of ecosystem services, such as
biological pest control.
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Policy context, scenarios

and models

1.1 Common Agricultural Policy

1.1.1 General overview

The Common Agricultural Policy (CAP) is a policy with a
long history. Many adaptations have been made since its
establishmentin1962. The current CAP has a number of
goals, ranging from contributing to farm incomes to the
sustainable management of natural resources. CAP
expenditures in 2009 were over 50 billion euros, which
equals around 100 euros per EU citizen. Approximately
80% of the budget was used for income subsidies to
farmers (decoupled direct payments); around 20% was
spentin the second pillar (Rural Development
Programmes). Implementation of the CAP has varied
significantly between Member States. The current CAP
ends in 2013. Therefore, a revised policy will be effective
from 2014 onwards.

The current design of the CAP

At present, most EU farmers receive an annual payment
(single farm payment), based on the number of hectares
of farmed land. This is the main component of the first
pillar of the CAP. The amount per hectare varies strongly
per Member State or even per farm. In order to receive
such a payment, farmers must comply with a number of
requirements (cross-compliance), such as meeting a
certain environmental standard and maintaining their
land in a good agricultural condition. For a number of
commodities, elements of price and market regulation
are still in place, such as milk quotas for the dairy sector
(to be abolished in 2015), intervention prices and import
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tariffs. Through the rural development policy (second
pillar) farmers may receive additional funds, often
depending on the region where they are located. This can
be in the form of additional payment per hectare in case
of less-favoured areas, payment for the delivery of agri-
environmental benefits, and non-recurring payments for
the modernisation of their farms.

Evolution of the CAP

The CAP has evolved greatly since its introduction in 1962.
The original purpose of the CAP was to encourage
agricultural productivity in order to guarantee a stable
food supply at affordable prices and to ensure a viable
agricultural sector. The CAP replaced national agricultural
policies, to facilitate an open, common EU market. At that
time, the main policy instruments where price and
market policies (guaranteeing high prices to farmers) and
financial assistance for farm restructuring.

During the 1962-1992 period, the price and market
policies were continually adapted to address changing
conditions, such as increasing agricultural production and
developments of the global market. In 1992, the price and
market policies were transformed for cereals and some
other crops into a system of income support on a hectare
basis (MacSharry reform). This transformation occurred
under the influence of pressures from non-EU countries
in the World Trade Organization (WTO) and from within
the EU, to slow down the rapid increase in the EU budget.
During the mid-term review of 2003, income subsidies
were almost completely decoupled from the actual
production of most commodities.



Creation of the second pillar of the CAP

The restructuring component of the CAP initially was
aimed atindividual farms and did not address the
regional dimension of their problems. To rectify this,
experiments with a more regional approach were set up
in the 1970s, which after various steps finally resulted in
the rural development programmes of the second pillar
of the CAP.

Also included in the second pillar are agri-environmental
measures. In the 1980s, a number of Member States
started implementing agri-environmental measures at
their own initiative. These were subsequently adopted by
the European Community in 1985, but continued to have
a voluntary character. Under the MacSharry reform of
1992 these measures were introduced as ‘accompanying
measures’ for all Member States.

Enlargement of the EU

Over the last 50 years, the number of Member States has
increased from 6 to 27. When the United Kingdom,
Ireland, Denmark, Greece, Spain and Portugal joined the
European Community they more or less fully adopted the
CAP. Sweden, Finland and notably Austria, which joined
the ECin 1995, did put more emphasis on the second
pillar. The 12 countries that joined the EU between 2003
and 2008 also put more emphasis on the importance of
the second pillar.

1.1.2 Communication document by the European
Commission The CAP towar