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GLOSSARY OF TERMSAND ACRONYMS

ACAL

Agenda 2000

CAP
CHa,
COz

Cross compliance

EQ
EU

EU 12

EU 15

EU 25

FADN
FSS

GAEC

GDR
GHG
GWP
HNV

LCA

Aide a la Cessation de I'Activité Latiere — a type of
‘abandonment programme’ (see Section 3.2) operated in France

Agreement reached in 1999 as part of CAP reforms with
specific reference to the period 2000-2006

Common Agricultural Policy

Methane

Carbon Dioxide

Compliance with a set of standards linked to the receipt of
direct payments as set out in Chapter 2 of Council Regulation
(EC) No 1782/2003

Evaluation Question (this study isfocused on two EQS)

European Union (prior to the Maastricht Treaty in 1991 known
as the European Community)

12 Member States of the European Community prior to the
accession of Austria, Finland and Sweden in 1995

15 Member States of the European Union prior to 2004

25 Member States of the European Union prior to the accession
of Bulgariaand Romaniain 2007

Farm Accountancy Data Network

Farm Structure Survey

Good Agricultural and Environmental Condition as defined to
in Article 5 & Annex IV of Council Regulation (EC) No
1782/2003

German Democratic Republic — former East Germany (DDR)
Greenhouse gas

Global Warming Potential

High Nature Value

Life Cycle Assessment
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LFA Less Favoured Area as defined under Articles 18, 19, 20 & 16
of Council Regulation (EC) No 1257/1999

LU Livestock unit

Milk quota For an overview of rules for the transfer and allocation of milk

guotas please refer to Section 3.2

MTR Mid-Term Review (of the CAP in 2003)

NMS 10 10 New Member States which acceded to the European Union
in 2004

N2O Nitrous Oxide

NPQR Non-producing quota holder

NVZ Nitrate Vulnerable Zone

OECD Organisation for Economic Co-operation and Devel opment

PDO Protected Designation of Origin

PGI Protected Geographical Indication

SMR Statutory Management Requirements relating to public, animal

and plant health, environment, and animal welfare, as defined
in Article 4 & Annex Ill of. Council Regulation (EC) No
1782/2003

SO, Sulphur Dioxide

UAA Utilised Agricultural Area
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1 INTRODUCTION

1.1 Aim of thestudy

The aim of this study is to examine the environmental impacts of the different systems
for alocation and transfer of milk quota under the Common Agricultural Policy
(CAP) in individual Member States of the European Union (EU). In particular, it
seeks to identify the ways in which differences in the implementation of milk quota
regimes can impact on various sectora and farm management trends and the
environmental implications of these. This report is intended to complement a previous
study?, henceforth referred to as the main study, which evaluated the impact of market
support measures in the EU dairy sector as well as the effect of applying reference
guantities of milk quota at national level. In contrast, the main policy impacts
considered in this study arise from nationa implementation of the following aspects
of milk quota policy within Member States:

e Transfersof quotawith land (including rural leases);

e Permanent transfers of quota without land (via market or administrative
mechanisms);

e Temporary transfers of quota without land;

e Temporary redistribution of unused quota; and

¢ Management of the National Reserve.

The study has sought to assess the environmental effects of milk quota
implementation at national level following a two-step approach. Firstly, there is an
analysis of the causal link, leading from implementation of the milk quotas regime to
likely impacts on farmers decisions, including effects on both farm structures and
management practices. Second is consideration of the effects that these outcomes are
likely to have had on the environment.

The linkages between milk quota implementation and environmental impacts are not
straightforward. The environmental effects are various and can be either positive or
negative, or both. For example, some structural changes linked to milk quota
implementation may be beneficial in terms of greenhouse gas (GHG) emissions but
negative in terms of water pollution or vice versa. The impact of some structural
changes will also vary significantly depending both on local agro-climatic conditions
and the extent to which production is concentrated in a particular region. Furthermore,
in order to consider the overall environmental impact of milk quota implementation at
farm level and regionally, it is necessary to take into account both increases and
decreases in dairy production. Finally, since a number of other policy measures and
market trends will influence structural and environmental impacts of dairying,
isolating the impact of the quota regime is quite difficult.

1 Evaluation of the environmental impacts of CAP measures related to the beef and veal sector and the
milk sector (Alliance Environnement, 2007)



Alliance Environnement: Evaluation of the Environmental |mpacts of Milk Quotas
Final Deliverable Report — 30/07/2008

1.2 Scope of the evaluation

Within the overall evaluation exercise specific consideration is given to the effects of
different quota regimes on the regional distribution of milk production. Since there
has been no possibility of transferring milk quota between Member States, each
Member State is treated as a self-contained unit and regional quota movements are
analysed within national boundaries.

In terms of geographical scope the main focus of the evaluation is on the EU 15. In
addition, it also provides a provisional overview of the implementation of milk quotas
in the 10 new Member States which acceded to the EU in 2004 (henceforth referred to
as the NMS 10). Detailed analysis based on data provided through case studies is
provided in relation to seven Member States which account for nearly 85 per cent of
milk production in the EU 15 distributed over arange of production systems and agro-
climatic zones. Case studies were conducted in France, Germany, Ireland, Italy, the
Netherlands, Spain and the United Kingdom. Analysis of the remaining EU 15
Member States is based on supplementary data sources.

The evaluation covers the same period as the main study, namely from 19882 until the
present day, taking into account data availability. The analysis focuses on the medium
to long term impacts of milk quota implementation throughout the period. Particular
attention is given to changes in national implementation resulting from the 1992 and
Agenda 2000 reforms of the CAP.

1.3 Structureof thereport

The report consists of nine main chapters, a number of supplementary Annexes as
well as an Executive Summary and a Short Summary. These are:

e Chapter 1: Introduction to the Evaluation giving an overview of the objectives
and the structure of the report evaluation and the approach set out in
subsequent sections of the study;

e Chapter 2: The EU Dairy Sector. This chapter gives a summary of structural
developments during the evaluation period, including the regional
distributions of milk production, dairy cows and dairy holdings;

e Chapter 3: Implementation of Milk Quotas in the EU. This chapter sets out an
overview of the EU milk quota regime, its intervention logic and the different
approaches adopted by Member States in respect to the transfer and allocation
of milk quotas within their territory;

e Chapter 4: Farm Level and Environmental Impacts. This chapter identifies
aspects of dairy production which may be affected by national milk quota
implementation. The subsequent potential for environmental impacts on soils,
water, biodiversity, landscape, air and climate change is then outlined;

e Chapter 5: Methodology. This chapter outlines the methodological approach
used to address the two key evaluation questions addressed in the study
including data considerations, an outline of the counterfactual and an

2 |n some cases, where data are available, the analysis dates back to 1984 when EU milk quotas were
first introduced.
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assessment of the degree of market orientation of Member State milk quota
regimes,

e Chapter 6: Hypotheses linking milk quota implementation and environmental
consequences. This chapter outlines the key hypotheses to be examined in the
study;

e Chapter 7: Environmental Impact of Milk Quota Implementation at Member
State Level. This chapter provides a detailed analysis of available evidence
relevant to a series of hypotheses in order to evaluate the overal
environmental impact of national milk quota implementations. Thisis the first
major evaluation question;

e Chapter 8: Effectiveness of national Measures with Environmental Objectives.
This Chapter provides a detailed analysis of the effectiveness of aspects of
national milk quota regimes where an environmental objective has been
specified either explicitly or implicitly. This is the second major evaluation
guestion;

e Chapter 9: Conclusions and Recommendations. This chapter identifies the
main findings of the evaluation and sets out some recommendationsin relation
to future dairy policy based on the study’ s conclusions;

A number of annexes are also included, mostly comprising detailed tables of Member
State implementation in relation to transfers and allocations of milk quotas.
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2 THE EUDAIRY SECTOR

2.1 Introduction

Milk production in the EU has been subject to the CAP milk guota regime throughout
the period covered by this study. As a result, production levels have been
characterised by relative stability at national level, particularly in the largest
producing Member States, but with significant fluctuations in some regions. Cows
milk production in the EU 15 Member States was 129.6 million tons? in 1984 falling
to around 121 million tons in the 1990s due to cuts in milk quota (DG Agri, 1997).
Milk production in the EU 15 remained at around this level until 2003, but had
declined to 120 million tons by 2005. Production at EU 25 level was 143 million tons
in 2005, with the 10 new Member States (NMS 10)4 accounting for just over 15 per
cent of total EU production.

In 2005 the largest producers in the EU 25 were Germany (20.0 per cent), France
(17.3 per cent), the UK (10.2 per cent), Poland (8.4 per cent), Italy (7.7 per cent), the
Netherlands (7.6 per cent), Spain (4.6 per cent), and Ireland (3.6 per cent). Together,
these eight Member States account for 79 per cent of total EU production. Excluding
Poland, the seven EU 15 Member States account for 71 per cent of production in the
EU 25 and 84 per cent of production in the EU 15. For a breakdown of production in
al Member States please refer to Annex 1. Deliveries of cows milk to dairies
accounted for more than 95 per cent of milk production in the EU 15 in 2005, with
direct sales and on-farm use accounting for the rest. In the EU 25 direct sales
accounted for 8 per cent of total production, reflecting the relative importance of this
form of salesin the NMS 10.

Whilst overal production of cows milk has remained relatively stable during the
evaluation period, the EU dairy sector has been subject to a great dea of structural
change. The number of dairy cows has decreased, compensated to a large degree by
increases in average milk yields per cow as a result of increased efficiencies of scale
linked to increasing herd sizes in all Member States. Some of the principle trends in
the EU-15 are considered in the next section. The history in the NMS 10 has been
rather different and is the subject of the final section of this chapter.

31984 figures are the EU 12 plus Austria, Finland and Sweden.

4 Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, and Slovenia
Bulgaria and Romania acceded to the EU in 2007 and are therefore not included within the scope of
this evaluation study.
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2.2 Developmentsin the EU 15 dairy sector

2.2.1 Milk Production in the EU 15 Member States

Between 1983/84 and 1993/94> milk production declined in the majority of Member
States by between 10 and 16 per cent as a result of cuts in milk quota. The period
between 1993/94 and 2003/04 was, in contrast, subject to much greater stability with
most Member States experiencing only minor changes to their national levels of milk
production. There were, however, exceptions to this pattern in a few mainly
Mediterranean Member States where significant increases in production occurred,
namely Austria (+16 per cent), Greece (+12 per cent), Italy (+9 per cent), Portugal
(+23 per cent), and Spain (+10 per cent). Relatively small decreases in production
occurred in afew Member States during this period, including Belgium (-5 per cent),
Finland (-2 per cent) and Sweden (-1 per cent).

In recent years (2003/04 to 2006/07) milk production has remained relatively stable
with no more than a one per cent change in the magjority of EU 15 Member States.
Exceptions include Greece (+10 per cent), the UK (-6 per cent), Finland (-3 per cent),
and Germany, Spain and Sweden (all -2 per cent). For further details please refer to
Table 2.1 below.

Table2.1 Milk deliveriesin the EU 15 between 1983/84 and 2006/07 (1,000 t)

Percentage | Percentage | Percentage
M ember change (%) | change (%) | change (%
Stoto 1983/84 | 1993/94 | 2003/04 | 2006/07 1983/9184(— ) 199319 4(_ ) 2003/%4(_ )

1993/94 2003/04 2006/07
Austria® 2,290 2,645 2,672 15.5 1.0
Belgium 3,821 3,329 3,176 3,155 -12.9 -4.6 -0.7
Denmark 5,280 4,433 4,489 4,506 -16.0 1.3 0.4
Finland 3,229 2,457 2,408 2,343 -23.9 -2.0 -2.7
France 25320 | 22,188 | 22449 | 22,229 -12.4 12 -1.0
Germany” 32,338 | 28,098 | 28533 | 27,995 -13.1 15 -1.9
Greece 601 672 739 11.8 10.0
Ireland 5,341 5213 5418 5,393 -2.4 3.9 -0.5
Italy6 10,119 | 11,018 | 11,241 8.9 1.1
L uxembourg 293 258 257 258 -11.9 -0.4 0.4
Netherlands® 12,181 | 10,997 | 11,065 | 11,123 -9.7 0.6 0.5
Portugal 1,501 1,841 1,838 22.7 -0.2
Spain® 5352 | 5893| 5759 10.1 -2.3
Sweden’ 3241 3203| 3123 -1.2 -2.5
U!’“ted 15,957 | 13,986 | 14,658 | 13,839 -12.4 4.8 -5.6
Kingdom

Source: Member State responses to DG Agriculture questionnaire (2007)
! Data correspond to following years: 1995, 2003, & 2006 (Eurostat)

2 Data correspond to following years: 1983/84, 1993, 2003 & 2006. 1983/84 figures include former
GDR figures from 1990/01.
® Data for 1983/84 based on year 1984/85.
“ Data correspond to following years: 1993, 2003, & 2006 (Eurostat)
® Datafor 1993/94 is based on year 1995 (Eurostat).
®Deliveries and direct sales production. No data provided for 1983/84.

5 All figures in this section were obtained in response to a questionnaire sent by DG Agriculture to
Member State administrationsin 2007.
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2.2.2 Scale of production

Increased scale of production at the level of the farm holding has been observed in all
Member States®. This can be observed through a decline in the number of dairy
holdings at Member State level, with those holdings which remain in production
increasing in size and milk output. Between 1983/84 and 1993/94 the number of dairy
holdings declined by between 40 and 60 per cent in the mgority of Member States,
but by around 30 per cent or less in the Netherlands, and the UK. Between 1993/94
and 2003/04 average declines were typicaly in the region of 30 to 50 per cent.
However, rates of decline in the number of holdings in Mediterranean countries were
significantly greater, particularly in Greece (-69 per cent), Portugal (-80 per cent) and
Spain (-70 per cent). Between 2003/04 and 2006/07 rates of decline were typically
between 10 and 20 per cent with the exception of the Mediterranean countries as well
as the Netherlands and Denmark, where higher rates of decline were observed (see
Table 2.2 for more details).

Table2.2 Number of dairy holdingsin the EU 15 (1983/94-2006/07)
Member 1983/84 | 1993/94 | 2003/04 | 2006/07 | Percentage | Percentage | Percentage
State change (%) | change (%) | change (%)
1983/84 - 1993/94 - 2003/04 -
1993/94 2003/04 2006/07
Austria’ 78,441 | 54,344 | 45847 -30.7 -15.6
Belgium 47,053 | 24,272 | 15817 | 14311 -48.4 -34.8 -9.5
Denmark 32,679 | 16,390 7,332 5,364 -49.8 -55.3 -26.8
Finland 73,766 | 36,187 | 18,401 | 14,897 -50.9 -49.2 -19.0
France 384,945 | 162,384 | 107,971 | 94,332 -57.8 -335 -12.6
Germany” 383,369 | 220,679 | 121,524 | 105,800 -42.4 -44.9 -12.9
Greece 27,805 8,669 6,294 -68.8 -27.4
Ireland 67,981 41,390 | 25212 | 21,872 -39.1 -30.1 -13.2
Italy 140,878 | 60,198 | 48,020 -57.3 -20.2
L uxembourg 2,226 1,524 1,022 923 -31.5 -32.9 -9.7
Netherlands® 54,013 | 43,928 | 28,389 | 21,172 -18.7 -354 -254
Portugal 87,254 | 17,616 | 12461 -79.8 -29.3
Spain® 137,330 | 41,612 | 29,341 -69.7 -29.5
Sweden® 17,640 | 10,030 8,369 -43.1 -16.6
United 50,625 | 36,709 | 21,553 | 18,499 -275 -41.3 -14.2
Kingdom

Source: Member State responsesto DG Agriculture questionnaire (2007)

! Data for 1993/94 is based on year 1995/96. Figures from presentation on Austrian Milk Sector
(Lebensministerium 2007).

% Data correspond to following years: 1983, 1993, 2003 & 2006.

® Data for 1983/84 based on year 1984/85.

* Data for 2006/07 based on year 22005/06. Figures from Spanish case study report (COAG, 2006
based on data from MAPA)

® Datafor 1993/94 is based on year 1995 (Eurostat).

Trends in the number of dairy cows and average number of dairy cows per holding are
shown below in Table 2.3. Figures are based on Eurostat data and presented at

6 Similar trends in terms of number of cows, dairy holdings and their size distributions have been
reported throughout the OECD. Please refer to their 2004 report on ‘The Dairy Sector’ for more
details.
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Member State, EU 15 and EC 127 level between 1990 and 2005. The figures indicate
that between 1995 and 2005 the average annual decline in the number of dairy cows
per Member State was 1.8 per cent for the EU 15. Four Member States experienced
declines below the EU average including France (-1.6 per cent), Greece (-0.9 per
cent), Italy (-1.4 per cent) and the Netherlands (-1.6 per cent). In contrast, nine
Member States experienced declines above the EU average, including Austria (-2.4
per cent), Germany (-2.0 per cent), Portugal (-2.5 per cent), Spain (-2.6 per cent), the
UK (-1.9 per cent).

In terms of the average number of dairy cows per holding, the largest holdings in the
EU 15 are located in Denmark, the Netherlands and the UK, whilst the smallest
holdings can be found in Austria, Finland, Greece, Portugal and Spain. The greatest
average annual increases in dairy cows per holding between 1995 and 2005 have
occurred in Denmark (9.3 per cent), Greece (16.1 per cent), Italy (6.0 per cent),
Portugal (17.7 per cent), and Spain (11.4 per cent). In contrast, the lowest annual
increases have occurred in Austria (2.5 per cent), Belgium (1.5 per cent), France (3.1
per cent), Luxembourg (1.7 per cent), the Netherlands (3.4 per cent), and the UK (1.8
per cent).

Table2.3 Number of dairy cows and aver age number of cows per holding in
the EU 15 (1990-2005)

Number of dairy cows éﬂgggle ?o\Cve;age? r;]%rlg?% of dairy Annual
Member Change (%)
State (%) 1995-

1990 1995 2000 2005 ;(9)32 1990 | 1995 | 2000 | 2005 2005

Austria 705,680 697,310 535,790 -2.4 78| 90| 98 25
Belgium 841,860 688,380 615,860 549,330 | -2.0 269 | 315| 339 ]| 36.2 15
Denmark 761,930 702,470 640,190 564,270 | -2.0 329 | 440 | 574 | 85.1 9.3
Finland 396,050 364,120 318,760 | -2.0 121 | 152 | 1838 5.6
France 5,304,390 | 4,624,350 | 4,193,270 | 3,877,620 | -1.6 234 | 287 | 327 | 375 3.1
Germany 5,271,000 | 4,765,140 | 4235960 | -2.0 252 | 312 | 384 5.2
Greece 204,760 183,600 153,790 167,920 -0.9 54| 66| 128 17.2 16.1
Ireland 1,330,810 [ 1,312,080 | 1,177,450 | 1,081,960 | -1.8 27.1] 309 37.0| 454 4.7
Italy 2,641,760 | 2,173,310 | 1,896,050 | 1,860,180 | -1.4 128 | 189 | 232 | 305 6.1
Luxembourg 60,530 48,600 45,140 39,340 -1.9 320 | 34.7| 36.7 | 40.6 1.7
Netherlands | 1,877,870 | 1,707,880 | 1,649,730 | 1,433,200 | -1.6 39.9 | 45,6 | 47.1| 60.9 3.4
Portugal 405,600 381,760 355,730 287,290 -25 41| 65| 108 181 17.7
Spain 1,597,840 [ 1,356,840 | 1,242,310 | 1,001,920 | -2.6 77| 111 160 23.6 114
Sweden 481,390 448,520 393260 | -1.8 27.3 | 32.1| 46.0 6.9
United
Kingdom 2,844,910 | 2,555,370 | 2,334,840 | 2,065,070 | -1.9 635 | 66.6 | 73.3| 785 1.8
EC 12 21,005,640 | 19,069,500 | 17,164,060 | -1.8 247 | 31.0 | 39.1 5.8
EU 15 22,588,760 | 20,579,450 | 18,411,870 | -1.8 228 282 | 354 5.6

Source: Eurostat
Note: Average number of cows per holding based on own calculations using Eurostat data. Data for the
former West Germany prior to reunification with the ex-GDR are not publicly available for 1990.

7 The 12 Member States of the European Community, as the EU was known prior to the Maastricht
agreement in 1991 and the accession of Austria, Finland and Sweden to the Union in 1995.
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Although the national average number of dairy cows per holding can be a useful
indicator of the scale of production, the figures can hide potentially significant
variations in the size of holdings. Therefore it can be useful to examine the extent to
which dairy production takes place on larger holdings. Table 2.4 presents data for the
EU 15 on the proportion of dairy holdings with more than dairy 100 cows as well as
the proportion of dairy cows kept on these holdings. The data indicates that in both
categories the percentage distributions have increased in all Member States. The
Member States with the largest proportion of herds with at least 100 dairy cows in
2005 are Denmark (38 per cent) and the UK (28 per cent) followed the Netherlands
(11 per cent). The increase is Denmark is notable for having risen from 2 per cent in
1990 (the same as Ireland) to 38 per cent in 2005 (compared with 5 per cent in
Ireland). The Member States with the fewest holdings of this scale in 2005 include
Austria (<1 per cent), Finland (<1 per cent), France (1 per cent), Greece (2 per cent),
Luxembourg (2 per cent), Portuga (2 per cent), and Spain (3 per cent). Austria and
Finland are notable for having had no holdings with more than 100 dairy cows in
1995, whilst in Luxembourg the same was true in 1990.

Table2.4 Shar e of dairy holdings and dairy cows on holdings with more
than 100 cowsin the EU 15 (1990-2005)

Share of dairy holdings Share of dairy cows
Member State with > 100 cows (%) on holdings with > 100 cows (%)
1990 | 1995 | 2000 | 2005 1990 1995 2000 2005
Austria 0 <1 <1 0 <1 <1
Belgium <1 1 2 2 3 5 6 7
Denmark 2 4 12 38 7 13 27 66
Finland 0 <1 <1 0 <1 1
France <1 <1 <1 1 1 3 3 4
Germany 1 2 3 4 22 19 21 26
Greece <1 <1 1 2 4 5 14 18
Ireland 2 2 3 5 8 11 11 13
Italy 1 3 4 7 17 26 31 39
L uxembourg 0 <1 2 2 0 2 4 7
Netherlands 3 4 6 11 10 13 16 25
Portugal <1 <1 <1 2 6 8 14 21
Spain <1 <1 2 3 7 12 15 22
Sweden 1 2 7 7 11 25
United Kingdom 18 20 25 28 42 45 53 58

Source: Adapted and updated from OECD (2004) using data from Eurostat.

2.2.3 Regional distribution of dairy cows and holdings

Nearly 85 per cent of the EU 15's milk production and dairy cows can be found in the
seven Member States® in which case studies were conducted as part of this study. A
detailed summary of data indicating regiona structural changes within these Member
States in relation to average number of dairy cows, number of dairy holdings, and

8 Case studies were conducted as part of this study in France, Germany, Ireland, Italy, the Netherlands,
Spain, and the UK with regional analysis in Auvergne and Brittany, Bavaria, EmiliaRomagna, Galicia
and the Southwest of England.
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number of dairy cows per holding is included in Annex 2. Data are for selected
regions within these Member States and cover the period between 1990 and 2005. A
brief summary of the keys pointsis highlighted below.

In France the regiona distribution of dairy cows does not appear to have changed
significantly between 1990 and 1995. In terms of regional shares of dairy holdings
there are some differences though, with some regions gaining dightly (Pays de la
Loire, Auvergne) and some losing slightly (Lower Normandy, Rhéne-Alpes). The
largest region, in terms of dairy production (Brittany), appears to have maintained
both its share of dairy cows and dairy holdings during this period. Average herd sizes
in the more extensive dairy regions (Auvergne and Rhoéne-Alpes) are consistently
below those found in regions typically associated with more intensive production
methods.

In Ireland there is a clear difference between the relatively productive areas in the
South and East, and the rest of country where the mgjority of the LFA is located. No
changes in the distribution of dairy cow numbers occurred between 2000 and 2005,
although the rate of increase in herd sizes was quicker in the Border, Midlands and
Western regions (albeit from a lower base) resulting in a decreased share of national
holdings.

In Germany the distribution of dairy cows between the main production regions does
not change much between 1990 and 2005. However, variations between regions in the
structure of dairy holdings alter over this period, notably with respect to Bavaria
where the rate of increase in herd size is significantly slower than in other regions.
Subsequently, the divergence between regions with larger average herd sizes, such as
Lower Saxony, and those with smaller average herd sizes, such as Bavaria, has
become more pronounced.

In Italy significant changes in the regional distribution of dairy cows have taken place
in Lombardy (mainly before and after 1995), Veneto (-2 per cent), and Campania (+6
per cent). Regional shares of both dairy cows and holdings have remained stable in
Emilia Romagna. In terms of share of holdings, Lombardy gained significantly (+4
per cent), whilst Veneto lost regional share (-4 per cent). The largest holdings on
average are located in Lombardy and al regions have experienced significant
increases in herd size, but have been particularly pronounced in regions where herd
sizeswererelatively low in 1990 i.e. Campania and to alesser extent Veneto.

In Spain the national share of dairy cows in Galicia increased from 30 per cent in
1990 to 39 per cent in 2005. Average holding sizes in Galicia remained below the
national average during this period and are amongst the lowest in the seven case study
Member States.

In the Netherlands the dairy herd is relatively evenly distributed between the four
regions, with the highest regional share of dairy cows in the East and the lowest in the
South and the West. Between 1990 and 2005 the North experienced significant (3 per
cent) increases in both the share of dairy cow and holding numbers, mainly at the
expense of the South and to a lesser extent the East. The largest herd sizes are located
in the North.
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In the UK the main dairy production is the South West of England accounting for
nearly a quarter of the UK dairy herd and number of holdings. Dairy production in the
UK has consistently moved to west with increases in the proportion of dairy cow
numbers between 1990 and 2005 in Scotland (+1 per cent), Wales (+2 per cent) and
most noticeably Northern Ireland (+4 per cent), but not in the South West of England
(- 2 per cent). Dairy holdings in Northern Ireland are significant smaller on average
than in the rest of the UK. The largest holdings on average can be found in Scotland
followed by England.

2.2.4 Regional distribution of dairy production systems

There is a significant amount of variation in dairy production systems in the EU 15
from predominantly grass based systems to systems where cereals and maize account
for a significant proportion of feed produced on the holding or bought in. CEAS et al
(2000) identify ten types of dairy production (summarised in Table 2.5), classified
according to their geographical location, input intensity (high/low input/output) and
feed resources (such as semi-natural pastures, permanent and temporary grassland,
crops and grain mixed, crops and grain maize, and relative importance of grazing).
The types of dairy production identified by CEAS et al (2000) can be grouped as
follows:

e grassland (temporary and permanent) based systems (‘intensive grassland’,
‘permanent grassland lowland’, and ‘ permanent grassland mountain’);

e production based on grazing of semi-natural pastures (* transhumant’);

e« mixed cropping systems (‘conventional mixed’, ‘low-input and organic
mixed’, and ‘ Mediterranean mixed’);

e maize based production systems (‘intensive maize silage’); and

e limited-grazing systems (‘industrial’ and ‘ Mediterranean commercial’).

At the end of the 1990s, CEAS et al (2000) estimated that three types of dairy
production were responsible for about 77 per cent of milk production in the EU 15 —
‘intensive grassland’ (64 per cent), ‘conventional mixed' (10 per cent) and ‘intensive
maize silage’ (7 per cent). However, they noted that some of the smaller categories of
production, such as permanent grassland (lowland and mountain), low-input and
organic mixed and Mediterranean mixed, although responsible for only about 5 per
cent, 4 per cent, 3 per cent and 1 per cent of milk production respectively, were
potentially important for their environmenta value. Table 2.5 summarises the main
features of these production systems, and indicates the EU regions where they
predominate.

It was not possible to update the CEAS et al figures for this study due to the complex
data requirements needed to do so. However, it is clear that the three main production
categories outlined above, namely ‘intensive grassland’, ‘conventional mixed’ and
‘intensive maize silage’, will still account for the majority of milk production in the
EU 15, possibly with an increased share since 2000. ‘Industrial’ and ‘Mediterranean
commercia’ are also likely to have retained or increased their share of milk
production. Share of milk production attributed to more extensive systems such as
‘transhumant’, ‘ permanent grassland mountain’ and ‘ Mediterranean mixed' (see Table
2.5) islikely to have declined or, at best, been maintained since 2000.

10
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CEASet al typology of dairy production systemsin the EU 15 based on the situation in 2000

Production system

L ocation (main regions)

Forage and Feed system

Comments

Intensive
grassland

Estimated share of

Netherlands, SW England and SW Scotland,
Western France (e.g., La Mayenne), Sweden
and Finland, North Spain, parts of the Azores.

Main winter fodder:
beet/maize silage

Feeding system: more than 60% of the farmland
is grass and crops. Concentrate use can exceed

grass silage/cereals/

Relatively high input/output

Wetter and cooler parts of the Continental and
Atlantic regions where conditions are poor for
maize cultivation, and in the Bored

milk  production: 1,500kg/cow/year. (Scandinavian) zone, Holstein-Friesian breeds;
64%
Permanent Northern and eastern France, Ireland, north and | Main winter fodder: grass silage/hay/cereals/ | Relatively low input/output

grassland lowland

Estimated share of

west of UK, parts of the Azores

maize silage
Feeding system: mostly permanent grassland.
Cereals occupy less than 30% of UAA often in

Summer grazing. in Atlantic regions, Holstein-
Friesian breeds; .

milk  production: rotation with maize, wheat and brassicas. Some

5% concentrate use.

Permanent In uplands, high plateaux and mountain | Main winter fodder: hay/grass silage Low input/output

grassland foothills in the Atlantic, Continental and Alpine | Feeding system: virtually al grassland. | Alpine, Atlantic, Continental and Boreal
mountain regions, for example, the Massif Centra, | Concentrate use on more intensive farms. regions. Red & White, regional and dual

Estimated share of

Auvergne, the Black Forest and the foothills of
the Alps, Pyrenees and Cantabrian mountains

purpose breeds.

milk  production:
4%
Transhumant Mountain regions including Alps, Pyrenees, and | Main winter fodder: hay, restricted use of | Very low input/output.

Estimated share of

Cantabrian mountains

concentrate feeds and silage
Feeding system: spring and autumn grazing in

Grazing in higher Alpine pastures in summer
and housed in lower valleys in winter. Very low

milk  production: valley and mid atitude meadows, summer | mineral and manure inputs, regional breeds.

1% grazing of pasture on rotation.

Conventional Throughout the lowlands of the Atlantic and | Main winter fodder: grass and arable | Relatively high input/output

mixed Continental regions including Denmark, UK, | silage/cereals/beet Throughout the lowlands of the Atlantic and

Estimated share of
milk  production:
10%

Western Germany.

Feeding system: rotational arable cropping with
ceredls, fodder beets and cash crops in
combination with temporary grassland but
limited area of permanent pasture. Variable use
of concentrates.

Continental regions where soils make crop
cultivation viable but where temperature
restricts intensive maize cultivation. Holstein-
Friesian breeds.

11
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Production system

L ocation (main regions)

Forage and Feed system

Comments

L ow-input and
organic mixed

Estimated share of
milk  production:
3%

Throughout the lowlands of the Atlantic and
Continental regions including Denmark, UK,
Western Germany.

Main winter fodder:
silage/cereal s/beet.
Feeding system: based on rotational arable
cropping system with similar areas of
permanent and temporary grassland. Greater use
of rapeseed cake and grain due to concentrate
restrictions.

grass and arable

Relatively low input/output

Throughout the lowlands of the Atlantic and
Continental regions wherever conventional
mixed cropping systems occur. No minerd
inputs; Jersey, Guernsey, Red & White, breeds
in addition to Holstein-Friesian.

M editerranean
mixed

Estimated share of

Wetter parts of northern Portugal, the less
fertile and arid areas of Spain, southern Italy
and Greece.

Main winter fodder: cereals (rye, maize, oats,
triticale, lucerne)/dryland rye grass silage and
hay.

Feeding system: grazed on poor pastures and

Small-scale, low input/output.
Occurs where irrigated maize cultivation is not
possible. Wide variety of breeds.

milk  production: stubbles, low  concentrate use  (300-
1% 600kgs/cow/year) combined with
supplementary green fodder.
Intensve  maize | Includes parts of western France, south-west | Main winter fodder: maize silage. High input/output
silage France, northern Italy, the Rhine valley and | Feeding system: maize represents 25-60% UAA | Lowland parts of the Atlantic and Continental

Estimated share of

some areas of southern England. More than
45% of French output from this system (mostly

(sometimes more). Arable land not under maize
is usualy under rotationa grass based on rye

regions where climate and soils favour the
growing of early to semi-early maize. Farms

milk  production: | inwestern France including Bretagne). grass. Concentrate use typically 1,300- | where over 80% of the UAA is normally
7% 1,800kg/cow/year. suitable for cultivation. Holstein-Friesian breeds.
Industrial Germany (new Léander), North European | Main winter fodder: maize silage and bi- | High input/output

Estimated share of

lowlands (e.g. Netherlands and UK)

products.
Feeding system: Zero grazing. Fed ration of

Housed units, detached from land with high
concentrate use. Holstein-Friesian breeds;

milk  production: concentrates, roughage and minerals.

3%

Mediterranean Throughout the Mediterranean region: central | Main winter fodder: maize silage/rye grass | High input/output

commercial and northern Greece, northern Italy, Spain and | silage. Zero grazing, housed units with high concentrate

Estimated share of
milk  production:
4%

Portugal.

Feeding system: grazed for less than 3 months
(if at al). Irrigated maize silage and dry-land
ryegrass. Large amounts of concentrates (over
2,000kg/cow/year).

use. Holstein-Friesian breeds.

Source: Based on CEAS et al. (2000). Note: Figures for share of milk production are for indicative purposes only.
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2.25 Production in Less Favoured Areas (LFAS)

A significant amount of dairy production in the EU 15 takes place in less favoured
areas (LFASs) both within mountain areas (Article 18) and ‘ Other’ LFAs (Article 19)°.
Criteria for designating LFAS vary between Member States (IEEP 2006) with areas
designated as mountain LFASs typicaly, but not exclusively, being subject to the
greatest level of handicap (natural and socio-economic). In some Member States,
areas with mountainous characteristics have been designated under Article 19 as
‘Other’ LFAS (e.g. Germany and the UK).

Member States characterised as having a high proportion of Mountain LFAs (Article
18) include Greece, Italy, and Austria. Members States which have predominantly
designated ‘other’ LFAs (Article 19) include Belgium, Germany, Ireland,
L uxembourg, and the UK. The Netherlands and Denmark and Finland (partially) have
designated their LFAsin relation to ‘ specific handicaps' (Article 20).

In terms of proportion of utilised agricultural area (UAA) designated as LFA (under
all four Articles), then the Member States with the highest designations of LFA0, not
necessarily an indicator of greatest natural handicap, are Finland, Luxembourg,
Portugal, Greece, Spain, and Austria. Other Member States with significant areas of
LFA linked to dairy production include France, Germany, Ireland, Italy, and the UK
(in Northern Ireland, Scotland and Wales but not England). Denmark and the
Netherlands are notable for having small proportions of UAA designated as LFA.

It is worth noting that degrees of handicap may vary significantly within LFAS, with
dairy holdings often located in the least marginal areas. In some Member States, such
asthe UK, dairy production is explicitly excluded from the eligibility criteriafor LFA
payments, with preference given to more extensive forms of production such as
suckler cows or sheep rearing.

Dairy production systems likely to occur in LFASs (as defined by CEAS et al; see
Table 2.5) are ‘transhumant’ and ‘ permanent grassland mountain’ and ‘ Mediterranean
mixed'. Localised environmental impacts (e.g. to soil and water resources and farm
biodiversity) are likely to be positive where such systems result in the maintenance of
traditional extensive grazing or cropping practices. However, where dairy production
has become increasingly intensive over time, the potential for negative environmental
impacts is likely to increase linked to the degree of natural handicap (i.e. fragility) of
the LFA in question - more likely to be an issue for ‘ permanent grassland mountain’
rather than ‘transhumant’ and ‘ Mediterranean mixed’ systems (where LFA production
remains consistent with criteria set out in Table 2.5).

9 Articles 18 and 19 as defined in Council Regulation 1257/1999. Classifications are also possible
under Article 16 (areas subject to environmental restrictions) and 20 (areas affected by specific
handicaps) are also possible but account for a much smaller proportion of LFA in the EU as awhole.
This applies particularly to designations under Article 16 (IEEP 2006).

10 Based on figures in * Evaluation Of The Less Favoured Area Measure In The 25 Member States Of
The European Union’ (IEEP 2006).
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In general, more intensive forms of production are unlikely to be associated with
LFAs and this is reinforced by an EU wide trend for migration of dairy production
from marginal to more productive areas both within regions and between regions
(where permitted by national milk quota administration). Such migration is likely to
contribute to an on-going decline in the share of milk production taking place in the
LFAS, particular the most marginal parts.

2.2.6 Trendsin intensity

In addition to significant variations in the scale of production between Member States
there is also a great deal of variation in the intensity of production between Member
States, between regions within Member States and sometimes even within regions.
Milk yield per cow is a common indicator of production intensity with a generally
positive correlation between inputs (i.e. feedstuffs, concentrates, etc), milk yield, and
nitrogen excretions per cow (OECD 2004). Other potential indicators include number
of dairy cows per forage hectare and milk production per forage hectare.

Table 2.6 shows trends in milk yield per cow between 1990 and 2005. Increasing milk
yields per cow have been observed in all EU 15 Member States over this period, with
the highest annual increases observed in Spain (5.6 per cent), Austria (4.1 per cent),
Greece (3.1 per cent), Portugal (3.1 per cent) and Italy (3.0 per cent). The lowest rates
of annual increase have occurred in France (1.8 per cent), the UK (1 .7 per cent), the
Netherlands (1.5 per cent) and Ireland (1.3 per cent). The highest milk yields per cow
on average are found in Denmark, Finland, Netherlands and Sweden. In recent years
average milk yields per cow have been lowest in Ireland followed by Greece and then
Austria. In 1990 milk yields in Spain were the lowest in the EU but have increased
rapidly since then.

Table2.6 Average milk yields per cow in the EU 15 (1990-2005)

milk yield per cow (kg/cow) | Annual percentage change (%)
Member State 1= 590T 1995 [ 2000 | 2005 1990-2005
Austria 4178 | 4,785 | 5,871 41
Belgium 4.288 | 4,903 | 5,465 | 5,692 22
Denmark | 6,224 | 6,652 | 6,927 | 8,187 21
Finland 6,231 | 6,749 | 7,825 26
France 4949 | 5495 | 5,600 | 6,277 1.8
Germany | 4,787 | 5,483 | 6,034 | 6,784 28
Greece 3,498 | 4,158 | 4,583 | 5,120 31
Ireland 4,054 | 4,075 | 4,175 | 4,820 13
Italy 4,036 | 4,830 | 5,349 | 5,824 30
Luxembourg | 4,795 | 5,527 | 5,933 | 6,761 27
Netherlands | 6,009 | 6,613 | 7,105 | 7,338 15
Portugal 4177 | 4,610 | 5,440 | 6,090 31
Spain 3,600 | 4,532 | 5,010 | 6,607 56
Sweden 6,863 | 7,494 | 8,383 22
United Kingdom | 5,366 | 5,746 | 5,933 | 6,719 17

Source: Adapted and updated from OECD (2004) using data from Eurostat.
Percentage annual change for Austria, Finland and Sweden is calculated for the period 1995-2005.
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Table 2.7 give an indication of trends which have taken place in terms of the number
of dairy cows per forage hectare between 1990 and 200011, The figures indicate a
mixed picture, with increases in some Member States (for example Greece, Ireland,
Italy and Spain) and declines in others (for example Austria, Denmark, Germany,
Luxembourg and the Netherlands). The highest numbers of dairy cows per forage
hectare are found in Greece followed by Belgium and the Netherlands. The lowest
stocking rates can be found in Austria, Finland, and Sweden.

Table2.7 Dairy cows per forage hectarein the EU 15 (1990-2000)

Member State | Cows per forage hectare (cows/ha) Annual percentage
1990 1995 2000 change
1990-2000
Austria 1.57 1.47 -1.3
Belgium 4.06 4.05 3.89 -0.4
Denmark 3.47 3.08 3.12 -1.0
Finland 1.28 1.31 0.5
France 1.71 1.76 1.77 04
Germany 2.32 221 2.20 -0.5
Greece 7.25 6.93 8.68 2.0
Ireland 1.90 1.99 2.15 1.3
Italy 2.61 3.13 3.10 1.9
L uxembourg 2.01 1.88 1.83 -0.9
Netherlands 3.98 3.79 3.44 -1.4
Portugal 2.51 2.47 2.52 0.0
Spain 2.37 2.38 2.79 1.8
Sweden 1.38 1.40 0.3
United Kingdom 211 2.10 2.16 0.2

Source OECD (2004) using data from Eurostat.
Annual percentage change for Austria, Finland and Sweden is calculated for the period 1995-2000.
Note: Comparable datafor amore a more recent year requested from Eurostat but unavailable.

Table 2.8 provides a rough estimate of milk production per forage hectare between
1990 and 200012. Increases can be observed in al Member States, abeit dight in
Denmark and the Netherlands!3 where average yields per forage hectare were already

11 Data from OECD (2004) provided for 1990-2000 based on multiplication of average milk yield per
cow by the average number of dairy cows per forage hectare. Equivalent data from Eurostat on
forage area not available for more recent years.

12 Data from OECD (2004) provided for 1990-2000. Equivalent data from Eurostat on forage area not
available for more recent years.

13 The figures in Table 2.8 are shown in this report to provide an indicative picture of the relative
intensity of production between Member States only. The figures provided for the Netherlands,
Denmark and Belgium in particular have been disputed by national case study experts as being too
high (as result of the method of calculation) and are not thought to represent the actual situation on
the ground. The issue of national measures relating to milk production per hectare is discussed in
Chapter 8.
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high. Yields per forage hectare in Greece4 have consistently been the highest in the

EU. The lowest yields per forage hectare can be observed in Austria, Finland, France,
and Ireland.

Table2.8 Milk per forage hectarein the EU 15 (1990-2000)

Member State Milk per forage hectare Annual percentage change (%)
(kg/ha) 1990-2000
1990 1995 2000
Austria 6,559 7,034 14
Belgium 17,409 | 19,857 | 21,259 2.2
Denmark 21,597 | 20,488 | 21,612 0.0
Finland 7,976 8,841 2.2
France 8,463 9,671 9,912 1.7
Germany 11,106 12,117 13,275 2.0
Greece 25,361 | 28,815 | 39,780 5.7
Ireland 7,703 8,109 8,976 1.7
Italy 10,534 | 15,118 | 16,582 5.7
L uxembourg 9,638 10,391 | 10,857 1.3
Netherlands 23,916 | 25,063 | 24,441 0.2
Portugal 10,484 | 11,387 | 13,709 31
Spain 8,532 10,786 | 13,978 6.4
Sweden 9,471 10,492 2.2
United 11,322 | 12,067 | 12,815 1.3
Kingdom

Source: Adapted and updated from OECD (2004) using data from Eurostat.
Percentage annual change for Austria, Finland and Sweden is calculated for the period 1995-2000.
Note: Comparable datafor amore a more recent year requested from Eurostat but unavailable.

2.3 Dairy production in the 10 New Member States (NM S 10)

With the generally liberal approach taken by the New Member States (NMS 10) to the
implementation of milk quotas, and the opening up of these countries to free trade and
market forces, one might expect relatively unimpeded dairy sector restructuring to
take place including:

e Concentration of milk production with fewer, very small dairy farms and more,
larger dairy farms;

¢ Intensification of milk production, including fewer dairy cows and higher average
yields;

e Geographic concentration of milk production to the most competitive dairying
areas (in terms of productivity, skills and markets).

14 This likely to be due to the prevalence of ‘Mediterranean commercial’ production systems as
outlined in Table 2.5. The issue of whether common land isincluded within afarm’s forage area may
also be relevant in some areas including ‘ Mediterranean mixed’ production systems.
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These changes are aso likely to be supported by other key influences such as EU
dairy hygiene regulation requirements, EU financial support for modernisation, the
loss of labour from rural areas and increasing fuel and labour costs.

Preliminary evidence gathered from DG Agriculture’s recent survey supports some of
these trends for the two year period 2004/05 to 2006/07 (see Table 2.9). There has
been an average 20 per cent reduction in the number of dairy farms in the NMS 10
(excluding Malta) and an 8 per cent increase in milk production. The Baltic States all
experienced a 20-30 per cent reduction in the number of dairy producers, athough
other countries experienced lesser decreases. The greatest increases in milk

production occurred in Latviaand Lithuania.

Table2.9 Milk producersand production structurein the NM S 10
M ember Milk producers Percentage change Milk Production (tons) Eﬁraﬁergg%e)

SAes | ooy | oo0ery | (7012004520067 o 2006/7 2004/5.2006/7
Cyprus 241 224 -7.1 150,198 150,519 0.2
Czech Rep. 2982 | 2,727 -8.6 2,609,951 2,684,069 2.8
Estonia 2147 | 1,494 -30.4 529,651 600,427 13.4
Hungary 6,422 | 8,014 24.8 1,480,625 1,597,994 7.9
Latvia 31,269 | 23,756 -24.0 455,300 620,791 36.3
Lithuania 119,949 | 85,096 -29.1 1,153,234 1,369,379 18.7
Malta 150 152 1.3 41,872 41,237 -15
Poland 311,113 | 255,786 -17.8 8,269,434 8,899,613 7.6
Slovakia 814 729 -10.4 944,044 970,943 2.8
Slovenia 10,060 | 9,598 -4.6 528,999 536,150 1.4
Total 485,147 | 387,576 -20.1 16,163,308 | 17,471,122 8.1

* Sloveniafiguresrelate to 2005/6
Na = data not available
Source: EC Survey of Member States 2007

The restructuring of production can aso be seen from trends in quota sizel. In
2004/5, 89 per cent of milk producersin the NMS 10 (excluding Malta) held quota of
under 50 tons, 6.7 per cent had 50-100 tons, and 2.6 per cent had 100-200 tons. Two
years later, in 2006/7, 84 per cent of milk producers in the EU 10 (excluding Malta)
held quota of under 50 tons, 9.5 per cent had 50-100 tons, and 4.2 per cent had 100-
200 tons. These averages hide considerable variation. Over 95 per cent of dairy farms
in Lithuania have under 50 tons of milk quota, compared to 6.4 per cent in Slovakia
and 81 per cent in Poland (the NMS 10's largest milk producer). By contrast, almost
50 per cent of Slovakia's dairy farms and 30 per cent of the Czech Republic's dairy
farms have quotas of over 1,000 tons (with some having 10,000 tons and more); the
proportionsin this largest size category have increased over the past three years.

Despite recent changes, the structure of milk producing farms in many of the NMS 10
countries is very fragmented, with a large proportion of small farms which
individually produce insignificant amounts of milk. Most national authorities are

15 Figures based on data obtained from Member State responses to a questionnaire submitted by DG
Agri.
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seeking improvements in economic efficiency and expect that a number of costs,
including feed and energy, will continue to grow. Strong co-operation between milk
producers is starting to address the problem of fragmentation (which affects both
production volumes and quality). Feedback from DG Agriculture's survey also
suggests that amalgamations between milk purchasers and processors are taking place
on asignificant scale, altering the structure of the sector.

Dairy cow numbers in 2005 based on Eurostat data for the NMS 10 are shown in
Table 2.10. Poland dominates with 60 per cent of dairy cows and 70 per cent of
holdings. Lithuania is the next largest producer with 10 per cent of the NMS 10's
dairy herd and 17 per cent of holdings.

Table2.10 Dairy farm characteristicsin the 10 New Member States (2005)
Per centage Per cen_tage
. : of dairy

milk of dairy

yield | number of Number of Average number holdings cowson
Member State : . , of dairy cows . holdings

per | dairy cows | dairy holdings : with .

per holding with
cow > 100 cows > 100 COWS
(%) (%)

Cyprus 6,151 24,250 240 101.0 38 65
Czech 6,120 | 440,500 6,780 65.0 16 88
Republic
Estonia 5764 | 115,230 9,210 125 3 67
Hungary 6,648 | 286,830 16,250 17.7 3 69
Latvia 4,233 | 172,360 50,900 34 >1 17
Lithuania 4,422 | 493,890 170,790 2.9 >1 9
Malta 5,361 7,270 180 40.4 6 26
Poland 4,291 | 2853,740 727,100 39 >1 6
Slovakia 5434 | 193,200 13,460 14.4 4 87
Slovenia 5,408 130,680 19,710 6.6 >1 3
EU 10 4,717,950 1,014,620 4.6

Source: Eurostat
Note: Average number of dairy cows per holding based on own cal culations using Eurostat data.

In terms of average herd size the largest herds are found in Cyprus (101) followed by
Czech Republic (65), whilst the smallest in Lithuania (2.9) and Poland (3.9). The
picture changes somewhat through, when looking at the percentage share of dairy
cows held on holdings with more than 100 cows. In Slovakia, for example, 87 per
cent of dairy cows are held on holdings with more than 100 dairy cows even though
the average is less than 15 cows per holding. This reflects the relatively small number
of very large holdings at one end of the scale and a large number of very small
holdings at the other end. Other Member States where at least 65 per cent of dairy
cows are kept on large holdings are Cyprus, Czech Republic, Estonia, and Hungary.

Average milk yields in the NMS 10 vary with three Member States exceeding 6,000

kg per cow (Cyprus, Czech Republic, and Hungary). Member States with average
milk yields of less than 4,500 kg per cow are Latvia, Lithuania and Poland.
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Summary for theNM S 10

Milk production has increased since accession in 2004.

Concentration of production is occurring with a 20 per cent decrease in the total
number of dairy farms over the short period of 2004/05 to 2006/07. Many of these
will have been the smallest dairy farms.

Restructuring is resulting in fewer very small farms and more larger farms, or
fewer of both types

Even so, 89 per cent of all dairy farms still produce less than 50 tons milk per year
and the structure of dairy farming is still fragmented. Slovakia and the Czech
Republic are unusual in having a significant proportion of very large farms.

The number of dairy cows has decreased by an average of 5 per cent over the
period 2004-06.

Average milk yields are expected to have improved over 2004/06, although they
are still likely to be well below EU averages.

Geographic concentration of production is likely to be occurring, particularly
given readily available quota and relatively unrestricted national quota markets.
Polish data provides some evidence of this.

However the quota system is only one influence on the development of dairy
farming in the NMS 10. Other factors include free trade within the EU, new
markets, the need to secure economic efficiencies, EU support for modernisation,
EU dairy hygiene regulations, changing consumer requirement, loss of labour
from the sector and increasing costs.
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3 IMPLEMENTATION OF MILK QUOTASIN THE EU

3.1 Thedevelopment of the milk quota system at EU level

The EU milk quota system was introduced in 1984 and has been in operation by
Member States ever since. Under the terms of the 2003 Mid-Term Review, the milk
quota regime was extended until 2015. The main objective of the regime, in
combination with price support measures to the dairy sector, is to regulate milk
production below a specified reference quantity. In particular, milk quotas were
intended to limit the substantial and increasing surplus of milk production which had
existed prior to their introduction. For a summary of the events which led up to the
introduction of milk quotas, please refer to the text box on the next page.

Originally established for afive year period starting from 1984, the milk quota system
was extended until 1992 as part of the ‘agricultural stabilisers packagein April 1988,
and extended further until the year 2000 as part of the 1992 CAP Reform. Under the
Agenda 2000 reforms the system was extended until 2008 with a further extension
granted under the 2003 Mid-Term Review until 2015.

As part of the milk guota regime Member States are allocated national reference
guantities which are set out in the Council Regulations. No transfers of quota can take
place across national borders. The reference quantity is fixed for each Member State
at adetermined milk fat content. The national quotais then divided between deliveries
and direct sales quota, although these can be converted on the basis of duly justified
producer requests. For deliveries the fat content of actual deliveries is compared with
the reference fat content and if a difference is observed then the producer’s delivery
volume is adjusted to take account of this.

Deliveries are measured against deliveries quota for the quota year which runs from 1
April until 31 March during the following year. If milk deliveriesin a Member State
exceed national quota in a given quota 12 month period, taking into account
adjustments made for fat content, then those individual producers who have overrun
their individual quota are liable for a punitive levy (or superlevy). A similar processis
operated in respect of direct sales, except there is no adjustment in respect of fat
content. Calculation of the levy is made separately for deliveries and direct sales
quota

The system of milk quotas has been reformed on several occasions since it was
introduced in 1984. In particular a number of measures have been introduced in order
to permit structural development and adjustment to take place within the dairy sector.
Notably, rules permitting permanent transfers of milk quota with land to take place
between producers were introduced shortly after the regime’s introduction. This was
followed by the introduction of temporary transfers of quota between producers which
were optional at Member State level. During the late 1980s a number of permanent
cuts in national quota levels were introduced across the board. A major outcome of
the 1992 CAP reforms was the potential for Member States to specify rules permitting
the permanent transfer of milk quota without land. An overview of key developments
IS provided
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Table 3.1.

I ssues and proposals leading to the introduction of milk quotasin 1984

Rising surpluses of EEC dairy products and budgetary costs first became evident in
the late 1960s. In 1968 Sicco Mansholt, European Commissioner for Agriculture, first
published proposals for CAP policy reform in what is commonly known as the
Mansholt Plan. The main aim of this plan was to achieve a reduction in price support,
accompanied by assistance to alarge number of small farmersin what was still at that
time the EEC-6 to leave the industry. Following opposition, the initial proposalsin the
Mansholt Plan were scaled down resulting in the implementation of three Directives
in 1972 concerning the modernisation of agricultural holdings, the abandonment of
farming and the training of farmers.

Various steps were taken in the early 1980s to introduce measures to curb surpluses,
such as co-responsibility levies and guarantee thresholds. In 1981 the EC introduced a
system of maximum guarantee thresholds intended to operate in such a way that,
should milk deliveriesin any year exceed the (pre fixed) quantitative threshold, action
would be triggered to offset the additional costs of the regime caused by the excess
production. As early as 1983 the guarantee threshold was exceeded by 6.5 per cent.
The reduction in intervention price for dairy products which should have been
triggered by this surplus was estimated by the Commission to have been in the order
of 12 per cent - too large to be politicaly feasible (Colman in Artis and Nixson,
2007).

There was debate in Member States about the use of gquotas to curb milk production,
as an aternative to reducing price support. At the end of March 1984, the decision
was made to maintain the level of price support at its existing level and adopt a
system of marketing quotas made effective by charging avery high tax, or super levy,
on excess deliveries beyond the quota (Colman in Artis and Nixson, 2007).

Initially, each Member State was allocated a national quota or ‘reference quantity’, set
equal to its 1983 milk sales (deliveries and direct sales), plus 1 per cent. However, it
possible for Member States to receive dispensation to use a different reference year's
milk sales, as happened in the UK where quota was based on 1981 milk sales on the
basis that its 1983 production had been unusually low due to very poor weather
conditions. Quotas were then allocated to individual farmers, again on the basis of
their historical production levels (Colman in Artis and Nixson, 2007).
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Table3.1 Developments of the EU Milk Quota System

Period M easures.
Milk quotas introduced6 — The milk quota system was introduced in 1984, initially for 5 years
and then extended to 1992

— Permanent transfer of milk quotawith land introduced in 1985

— Temporary transfer of quota permitted at Member State level from
1986/87

— 1988: 2% permanent cut in milk quota

— 1989: 1% permanent cut in milk quota

CAP Reform 199217 — Milk quotas extended until March 2000
— Permanent transfer of quota without land (‘specia transfers’)
permitted at Member State level

Agenda 2000 Reform?!8 — Milk quotas extended until 2008
— Increased milk quotas (IT, EL, ES, IE, NI for 2000/1 and 2001/2,
other Member States by 1.5% from 2005/6 to 2007/8).

2003 CAP Mid term — Milk quotas extended until 2015;
Review!? — Increases in milk quota scheduled for 2005 deferred to 2006.
— Inactive producers no longer able to continue holding quota (Thomsen
case)

— Strict limits on temporary transfers

Arrangements and rules for quota transfer vary considerably from one Member State
to another. Figure 3.1 below shows a diagram of the intervention logic for the milk
quota system.

16 Council Regulation (EEC) No 856/84 of 31 March 1984 amending Regulation (EEC) No 804/68 on
the common organisation of the market in milk and milk products

17 Council Regulation (EEC) No 3950/92 of 28 December 1992 establishing an additional levy in the
milk and milk products sector

18 Council Regulation (EC) No 1256/1999 of 17 May 1999 amending Regulation (EEC) No 3950/92
establishing an additional levy in the milk and milk products sector

19 Council Regulation (EC) No 1788/2003 of 29 September 2003 establishing a levy in the milk and
milk products sector
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Figure3.1 Intervention logic for milk quota system

MILK and DAIRY- QUOTA SYSTEM

Measures Operational objectives Specific objectives Intermediate objectives General objectives
What is directly produced/supplied? Short-term results Medium-term results Long-term/diffuse effects
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Reference More Insuring
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3.2 Overview of rulesfor allocation and transfer of milk quota

Member States are able to determine rules for the allocation and transfer of milk quota
according to the framework set out in EU legislation. The current system is defined by
Council Regulation (EC) Regulation 1234/20072° which recently replaced Regulation
1788/2003. A brief summary of the main aspects of the legislation relevant to this
evaluation study is provided below.

Transfers of quota with land

Permanent transfers of milk quota with land have been permitted since the early days
of the milk quota system. Under current legislation permanent transfers of quota are
permitted under Article 74 of Council Regulation (EC) No 1234/2007 (previousy
Article 17 of Council Regulation (EC) No 1788/2003 and Article 7 of Council
Regulation (EEC) No 3950/92). Transfers take place between producers when land, to
which quotais attached, is sold, leased, or inherited in accordance with detailed rules
determined at Member State level. Under Article 74(2) Member States may decide
that quota transferred by means of a rural lease is not transferred with the holding in
order to ensure that reference quantities are solely attributed to producers.

Permanent transfers of quota without land

Permanent transfers of quota without land (referred to as ‘Special Transfers' in the
legislation) were first permitted at Member State level in 1987 and subsequently
expanded in 1993 under Article 8 of Council Regulation (EEC) No 3950/92 and
Article 18 of Council Regulation (EC) No 1788/2003. Under current legislation such
transfers are permitted under Article 75 of Council Regulation (EC) No 1234/2007.

20 Council Regulation (EC) No 1234/2007 of 22 October 2007 establishing a common organisation of
agricultural markets and on specific provisions for certain agricultural products (Single CMO
Regulation).
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Member States are able to determine detailed rules aimed at ‘successfully
restructuring milk production or improving the environment’. The following
possibilities are permitted:

e Abandonment programmes whereby producers, who abandon milk
production permanently, receive financial compensation for their quota, which
is then redistributed to other producers viathe national reserve;

e Reallocation of quota to specific producers in return for payment by them
equal to compensation to those producers who have released the quota;
objective criteria for such realocations may be determined by national
administrations;

e Centralised transfers of reference quantities without land e.g. via a quota
exchange (national or regional);

e Permanent transfer of quota without land with the aim of improving the
structure of milk production within regions or collection aress;

e Permanent transfer of quota without land with the aim of improving the
structure of milk production at the level of the holding or to alow for
extensification of production; and

e Permanent transfers without land with aview to improving the environment.

Such transfers may take place via a variety of administrative and market-based
mechanisms including private sales and quota exchanges. Member States are able to
determine whether transfers take place at national, regional or purchaser level and
whether transfers are continuous or periodic.

Temporary transfers of quota without land

Temporary transfers of quota without associated land are permitted under Article 73
of Council Regulation (EC) No 1234/2007 (previously Article 16 of Council
Regulation (EC) No 1788/2003 and Article 6 of Council Regulation (EEC) No
3950/92). Member States have been able to authorise temporary transfers of part of an
individual producer’s unused reference quantity in a given quota year since at least
1987. Members States are able to regulate transfers to certain groups of producers,
and can limit transfers to the level of the purchaser or within regions and can
determine to what extent the transferor can repeat transfer operations. Transfers may
take place via an administrative or a market based mechanism (e.g. leasing).

A Member State may decide not to permit temporary transfers of quota in order to
facilitate structural changes and adjustments, or on the basis of overriding
administrative needs. The extent to which quota holders can transfer their quotas to
other producers has changed over the duration of the regime. Between 1993 and 2003
it was possible for Member States to allow quota holders to repeatedly transfer their
entire quota, whereas the changes introduced in 2003 limit such transfers to part of a
producer’s quota, although entire quotas can be temporarily transferred without land
in circumstances of force majeure.

Accordingly in some Member States, the use of the National Reserve both in the

acquisition and allocation of quota is central to the quota mobility and restructuring
process.

24



Alliance Environnement: Evaluation of the Environmental Impacts of Milk Quotas
Final Deliverable Report — 30/07/2008

National Reserve
Member States are obliged to set up a national reserve and determine rules for the
allocation of milk quotato producers according to objective criteria under Articles 71
and 68 of Council Regulation (EC) No 1234/2007 respectively (previously Articles 7
and 14 of Council Regulation (EC) 1788/2003). National reserves are fed by:

e National allocations from the EU, such as those linked to the Agenda 2000

reforms; and subsequently to 2003 reform
e Confiscation of quota from inactive producers (complete inactivity).

In addition, Member States can add quota to the reserve through the application of
discretionary powers relating to:
e Quota purchased through abandonment or buying programmes,
e The application of an across-the-board linear reduction to all producers
individual reference quantities;
e The application of a siphon or ‘clawback’ to permanent transfers with or
without land; and
e Confiscation of quotafrom inactive producers (partial inactivity);

Member States have significant discretion available to them as regards the way in
which they manage quota in the national reserve. In some Member States, quotain the
national reserve is kept to a minimum, and allocated in very limited situations. In
other Member States a policy of actively acquiring quota for redistribution through
the national reserve is pursued (through the optional methods referred to above). The
quota is then reallocated to producers on the basis of specified objective criteria
Quotais not sold from the reserve, but such allocations result in an indirect transfer of
guota without land.

Sphons or ‘ clawback’

Member States are able to retain part of a quota transfer (with or without land), on the
basis of objective criteria, under Article 76 of Council Regulation (EC) No 1234/2007
(previously Article 19 of Council Regulation (EC) 1788/2003). Quota which is
‘siphoned off’ in this way is permanently lost by both parties to the transfer and is
transferred to the national reserve. Member States can vary siphon rates in order to
encourage or discourage certain types of quota mobility. For example, higher rates
can be applied to transfers out of regions, whilst lower rates might be applied to
transfers to certain groups of producers, such as young producers, etc.

Inactive producers

As referred to in the previous section quota can be confiscated from producers on the
basis of inactivity. Under Article 72 (1) of Council Regulation (EC) No 1234/2007
(previously Article 15 (1) of Council Regulation (EC) 1788/2003), when a quota
holder ceases production during a twelve-month period, the quota is transferred to the
national reserve. However, if the quota holder restarts production within a certain
period (up to two years following confiscation of the quota), then all or part of the
confiscated quota is returned. Quota may not be confiscated in recognised cases of
force majeure. Following the Thomsen ruling at the European Court of Justice in
2002, it has not been possible for Member States to allow non-producing quota
holders (NPQHS) to retain quota and lease it indefinitely to active producers.
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In addition, Member States have the option of applying Article 72 (2) of Council
Regulation (EC) No 1234/2007 which relates to partial inactivity (previously Article
15 (2) of Council Regulation (EC) 1788/2003). If a quota holder’s production is less
than 70 per cent, relative to quota held in a given a year, then a Member State may
decide to confiscate unused quota to the national reserve. Member States may then
determine on what conditions a reference quantity shall be reallocated to the producer
concerned should they resume production.

There can be an important relationship between choices made by producersin relation
to national rules for quota inactivity and temporary transfers (see above). The
temporary transfer of a substantial proportion of a producer’s gquota can reduce the
lessor’ s delivery rate to the level at which they may be designated as partially inactive
and thusrisk the loss of quotato the national reserve.

Reallocation of unused quota

In the event that an individual producer exceeds their quota then a levy will be paid,
unless a Member State chooses to temporarily reallocate unused quota under Article
80 (3) of Council Regulation (EC) No 1234/2007 (previously Article 10 (3) of
Council Regulation (EC) 1788/2003). In the event that national production exceeds
guota in a given reference year, then those individual producers who exceed their
quota will be subject to alevy, athough this may be offset to a degree, on the basis of
objective criteria, by temporary reallocations of unused quota originating from
individual producers whose production did not exceed their reference quantity.
Temporary reallocations may take place either at national level or at producer group
level and then subsequently at national level.

Furthermore, when the contribution collected is higher than the total levy due,
Member States are able to temporarily redistribute the excess quota in respect of that
quota year to producers who fall within specified priority categories or to producers
who are affected by an exceptional situation unconnected to the milk quota regime
according to Article 84 of Council Regulation (EC) No 1234/2007. Alternatively
Member States may use some, or all, of the levy to finance abandonment
programmes, where these have been implemented.

3.3 Implementation of milk quotasat Member State level

The following sections set out the ways in which Member States have applied the
various options for the transfer and allocation of milk quota as set out in the previous
section. An overall summary of application can be found at the end of this chapter.
Detailed tables of milk quota implementation for the EU 25 are included in Annex 3 -
Annex 7 of thisreport.

Information on the implementation of milk quotas in different Member States is
provided from two primary sources. Firstly, from national reports undertaken in seven
case study Member States?!, and secondly, from responses to a questionnaire sent to
administrations by DG Agriculture in 2007.

21 France, Germany, Ireland, Italy, the Netherlands, Spain, and the UK.
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3.3.1 Transfersof quotawith land (including rural leases)

Several Member States specify limits to the amount of quota which may be
transferred per hectare of land including Belgium (20,000 kg per forage hectare),
Denmark (10,000 kg until 2002), Finland (12,000 litres per hectare including transfer
of arable land), and the Netherlands (20,000 kg).

Rules favouring certain priority groups of producers, such as transfers between
relatives and married couples, are specified in Belgium, Finland, France, Germany,
Greece, and Ireland. In the Netherlands transfers to family members are not subject to
the 20,000 kg per hectare limit. In the remaining eight EU 15 Member States there do
not appear to be rules to prioritise transfers with land between specific groups.

In anumber of Member States, a siphon has been used to deduct a fixed proportion of
guota when transferred permanently with land, with the siphoned quota being made
available to the national reserve for administrative redistribution. Siphons have been
applied at rates ranging from 5 per cent in Greece to 50 per cent in France?2. In
Denmark a 50 per cent siphon applies to transfers with land, whilst in Portugal a 7.5
per cent siphon, is applied except to transfers out of Nitrate Vulnerable Zones
(NVZs), in which case no siphon is applied. In Germany a 30 per cent siphon was
operated on transfers greater than 350,000 tons until 1993, whilst in Ireland a
clawback of up to 20 per cent was in operation until 2000. It should be noted,
however, that in Ireland various exemptions existed such as transfers between family
members, transfers to young producers or producersin the LFA.

In severad Member States reference is made regional restrictions which prevent
transfers of quota with land between producers based in different regions. In Belgium,
for example, no transfers can take place between holdings more than 30 km apart or
between Wallonia and Flanders. In Germany transfers were not possible between
producers based in different Lander or Regierungsbezirke until 2007, whilst in
Finland seven trading regions are specified. In Ireland producers in the LFA have not
been able to transfer quota with land to holdings located more than 48 km away since
1995. In Portugal, preference is given to transfers out of Nitrate Vulnerable Zones
(NVZs). In the UK ring-fenced quota transfer areas in the Scottish Islands have been
in operation since 1994. Prior to this quota transfers with land were not permitted
between five large regions?4, based on the now disbanded Milk Marketing Boards.

Rural leasing arrangements of quota with land have been a common feature of
transfers with land in some Member States. Specific arrangements include: minimum
six year leases for arable land attached to quota (Finland), long term land and lease
arrangements (common in the late 1980s and 1990s in Ireland), leasing of land for one
year before purchase (since 1989 until 2007 in the Netherlands), whilst in the UK a
stipulation exists that quota must be transferred to the new occupiers unless the lease

22 10% clawback is normal, although regional rules apply. An additional siphon of up to 40% may be
applied to larger producers.

23 A Regierungsbezrk is atype of government region in Germany which occurs within certain Lander.

24 One region covering the whole of England and Wales; one region covering Northern Ireland; and
three in Scotland.
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is less than a specified period of time?5. In Germany ‘old land lease contracts’ entered
into before 1984 have implications for quota ownership and transfers.

Stuation in the 10 New Member States

e No permanent transfers of milk quota with land are permitted in Cyprus, the
Czech Republic or Latvia (subject to likely future rules in respect of early
retirement);

e Permanent transfers of milk quota with land are permitted in Estonia, Hungary,
Lithuania, Slovenia and Slovakia, subject to various conditions. These include
retention of quota for a specified period prior to transfer (Estonia, Hungary and
Lithuania), limits on the amount of quota transferred per hectare (Lithuania (10
tons per hectare) and Slovenia (15 tons per hectare), and transfer only to new
producer/owner with land (Slovakia);

e Land and quotaleasing is permitted in Estonia, Hungary and Slovakia.

3.3.2 Permanent transfer of quota without land

Member States first had the option of introducing permanent transfers without land
under Council Regulations in 1987. Direct transfers without land between producers
at a market price, determined via negotiations between buyers and sellers, have been
permitted during at least a part of the evaluation period of this study in a number of
Member States including: Austria, Belgium (Flanders), Germany26, Greece, Spain,
Italy, Luxembourg, the Netherlands, Portugal, Sweden and the UK.

Permanent transfers of quota without land via centralised quota exchanges have been
operated in Denmark (since 1997), Germany (since 2000), and Ireland (since
2007/08). Sales at quota exchanges usually take place by auction with bids being
made on fixed dates.

Some Member States operate hybrid systems which allow part of the quota to be sold
at amarket price, and the other part to be sold at an administratively determined price.
In Finland, 50 per cent of available quota is transferred directly between producers at
market prices and 50 per cent via the administration at a nationally determined price.
In Ireland the quota exchange is administered through the Milk Quota Trading
Scheme which allows producers to sell 70 per cent of quota via the quota exchange at
market prices, provided the other 30 per cent is sold at an administratively determined
price to priority groups. In Belgium, 40 per cent of the quotais sold into a quota fund
for sale at the same price to producers according to their priority status and the
remaining 60 per cent of the quotais sold at a price negotiated between the buyer and
seller. Some transfers are exempt from the 40 per cent condition. In Flanders free
market transfers were permitted until 1996.

Administrative mechanisms which facilitate permanent transfers of quota without land
have been operated in a number of Member States including Belgium, Denmark,
Finland (see above) France, Germany, Italy, Ireland, and Spain. Restructuring

25 8 months (Scotland), 10 months (England and Wales), or 12 months (Northern Ireland).

26 Direct transfers of quota without land have been very limited since the introduction of quota
exchanges in 2000 and are only allowed in cases of transfers of whole farms or parts thereof,
between direct relatives, and by inheritance.
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programmes have been operated in Denmark (1989-1997), Germany (early 1990s
with the objective of reducing the amount of national excess quota) and Ireland (1988-
2006).

Abandonment programmes, whereby producers abandoning milk production are
compensated by the administration were EU financed between 1986 and 1992,
primarily to reduce total quota but with part made available for reallocation to other
priority producers via the national reserve. Other abandonment programmes have
been operated in France (throughout the evaluation period via ACALZ27 programmes),
Italy and Spain (since the 1990s with distribution via the national Quota Fund and
National Quota Bank since 2003). In France an administrative mechanism allowing
resale of quota to other producers within the same Département has been in place
alongside the ACAL programmes since 2006.

Geographical restrictions

In several Member States, no or minimal, restrictions have been applied on the
regional movement of permanent transfers of quota with land. These include Austria
(with the exception of apine pastures) Denmark, Greece, the Netherlands, and
Portugal (except for transfers into Nitrate Vulnerable Zones) and the UK (with the
exception of ring-fenced regions in the Scottish Islands which account for a very
small proportion of UK milk production).

In contrast, restrictions preventing the mobility of quota between regions have been
implemented in Belgium, France, Finland, Germany, Ireland, Itay, Span and
Sweden. In Belgium no transfers are permitted between Flanders and Wallonia or
more than 30 km zone from a holding. In France transfers between Départements are
not permitted, although in principle up to 20 per cent of the national reserve
allocations may be managed at national level. In Germany transfers were not
permitted between Lander2 until 2007, when two trading zones were established
(‘East’ and ‘West’). In Finland and Sweden transfers are restricted to seven and two
trading areas respectively.

In Ireland, permanent transfers of quota without land can only take place within
individual milk purchaser pools. Restrictions at purchaser level also apply in
Luxembourg. In Italy transfers between regions or autonomous provinces were not
permitted until 2003. Since then transfers of quota out of mountain regions and LFAS
have been ring-fenced, whilst transfers between lowland holdings are subject to a
limit of 70 per cent of a holding’s quota. In Spain, there has been a requirement since
1998 for producers to demonstrate that the transfers between regions will improve
production structures or extensify production?. Between 1998 and 2003 transfers out
of the LFA into another administrative region were subject to restrictions.

27 Aide ala Cessation de I'Activité Laitiére.
28 Regierungsbezirke in Lower Saxony (1993-96), Bavaria and Baden-Wiirttemberg.

29 Extensification of production required a stocking density of less than two livestock units per forage
hectare. The requirement was dropped in 2003.
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Other conditions relating to quota transfers

Per hectare limits of quota applying to the recipient holding have been specified in
Belgium (20,000 litres®), Finland (12,000 litres), Italy (30 tons per hectare of UAA),
Luxembourg (12,000kg per forage hectare), the Netherlands (20,000kg), Sweden
(16,000kg per arable hectare for large holdings, previously 12,000kg). In the UK a
recommended limit of 20,000 litres per hectare has been set.

Several Member States or regions have applied minimum or maximum limits to the
amount of quota which can be transferred including: Denmark (the maximum of
300,000 kg per one man farm was lifted in 2005), Greece (minimum of five tons),
Spain (minimum of 50,000 kg), Finland (minimum of 15,000 litres for administrative
transfers, maximum of 78,000-117,000 litres for private transfers), and Ireland
(maximum of 60,000 litres from 2007). A maximum limit of 800,000 kg is set on the
buying producer's new total quota in the Flanders region of Belgium. In the
Netherlands a producer may only acquire an additional 10 per cent of quota, unless he
can prove that the holding will remain within the 20,000 kg per hectare limit.

Deductions to the national reserve through siphon mechanisms have been applied to
permanent transfers without land in the following Member States. Denmark (1 per
cent); Germany (5-15 per cent deduction for unsuccessful quota exchange bids 2000-
2002), Greece (5 per cent deduction), France (10 per cent, higher rate for larger
holdings), Luxembourg (15 per cent deduction except to relatives or other certain
transfers), and Portugal (7.5 per cent except to relatives or other specific transfers).

In several Member States, priority groups have been specified in terms of quota
transfers without land including: Belgium, Finland, Ireland, and Spain. In Belgium,
young farmers receive up to 50 per cent of quota allocations. In Finland, producers
with spare capacity and ‘other’ producers, including organic or rare breeds, are
guaranteed up to 50 per cent of administrative allocations at the expense of investing
producers. In France, criteria for allocations of quota to specified groups are
determined regionally but include young producers, small producers, producers with
investment plans and producers undergoing financia difficulties. In Ireland, priority
groups include young farmers, successors, small producers, and producers who have
lost land and quota leases. In Spain these include young farmers, LFA holdings, and
full-time producers.

Stuation in the 10 New Member States

e The magjority of the NMS 10 operates a market based system for permanent
transfers of quota without land, with prices fixed privately between buyer and
seller (Cyprus, Czech Republic, Hungary, Latvia and Slovenia). Lithuania has
recently launched a centralised quota auction. Latvia also permits the sale of
quota directly back into the national reserve.

e Permanent transfers without land are also permitted on a market basis in Estonia
(from 2006/7) and Slovakia, but only where cows are also being transferred from
one producer to another. In Lithuania, quota may now only be transferred with
cows, land and buildings.

30 variation in units between litres, tons and kilograms are expressed in the original format provided in
Member State responses to the questionnaire submitted by DG Agri.
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e Permanent transfers of quota without land are subject to various conditions. These
include a deduction to nationa reserves (Cyprus, Czech Republic, Estonia,
Lithuania), limits on the amount transferred based on cow numberslyields
(Estonia, Hungary and Slovakia), limits on the amount of quota transferred per
hectare (Lithuania (10 tons per hectare).

3.3.3 Temporary transfer of quota without land

A number of Member States have chosen not to implement temporary transfers
between producers during the evaluation period, including: Denmark, Greece, France,
Luxembourg and Sweden. A number of other Member States do not currently permit
temporary transfers but have allowed them during the evaluation period. For example,
temporary transfers have not been permitted in Flanders since 2007, whilst in
Germany temporary transfers have been limited to certain specific circumstances
since 2000, having been first introduced with land in 1990 and without land in 1993.

In some Member States temporary transfers have been in operation throughout the
evaluation including Austria, the Netherlands, and the UK. Other Member States
which currently operate temporary transfers include Spain (since 1994), Finland
(since 2006), Ireland (since at least 1990), and Italy (since 1993). Temporary transfers
are negotiated directly between producers in al Member States except Ireland where
transfers take place via the administrative Temporary Leasing Scheme.

Geographical restrictions

Member States which have implemented restrictions on the regional movement of
temporary transfers of quota include Belgium, Germany, Spain (1994-1998), Finland,
and Italy (between non-‘homogeneous areas since 2003). In Ireland temporary
transfers of quota operate at purchaser level and were of particular importance prior to
the introduction of geographical restrictions linked to the LFAs in 1995. In the UK
temporary transfers of quota were operated within five large Milk Marketing Board
regions®! until 1994 but have been permitted throughout the UK since then (with the
exception of minor ‘ring-fencing’ in the Scottish Islands). In the Netherlands there
have never been any regional restrictions.

Other conditions relating to temporary transfer of quotas

A number of Member States have specified rules for minimum quantities of unused
guota per transaction including Finland (10,000 litres), Spain (5,000 kg since 1998)
and the Netherlands (10,000 kg). Limits on the maximum amount of quota transferred
have been specified in Austria (up to 100,000 kg per holding in 2005; less in
subsequent years), Belgium (20,000 litres) and Finland (12,000 litres per hectare of
arable land).

In some Member States limits have been specified on the percentage of quota which
may be leased out by a holding. For example, in Spain a producer cannot lease out
more than 25 per cent of quota for more than two consecutive years. Since 2004
producers in the Netherlands have been unable to lease out more than 30 per cent of
their quota in a given quota year. In Portugal, producers on the mainland cannot lease
out more than 10 per cent of their quota or more than 30 per cent in the Azores. In

31 One region consisted of the whole of England and Wales.
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Austria, producers are limited may lease out quota for up to two consecutive years
with alimit of 30 per cent of aholding’'s quotain the second year.

Rules limiting the number of consecutive years in which a holding may lease out
guota have been specified in Austria, Spain, Finland, and Italy. In the UK, a producer
may |lease out some (but not all) of their quota on consecutive years not to the same
lessee. Prior to 2002, it was possible for non-producing quota holders to lease out
their entire quota. During the 1990s |easing arrangements between producers could be
renewed annually.

Stuation in the 10 New Member States

e No temporary transfers of milk quota are permitted in the majority of NMS 10
countries (Cyprus, Czech Republic, Estonia, Latvia (since 2006), Slovenia and
Slovakia).

e Temporary transfers are permitted as private transactions in Hungary, Latvia
(prior to 2006) and Lithuania. Conditions relate to the percentage of total quota
being leased (30 per cent in Hungary and Lithuania) and minimum amounts being
leased (Latvia, prior to 2006).

3.34 Temporary redistribution of unused quota

Member States are able to temporarily redistribute unused quota to producers who
have exceeded their quota level in order to offset the application of the levy. In the
majority of EU 15 Member States this is done at the end of the quota year at a
national level (Austria, Belgium, Denmark, Greece, Spain since 2005, Finland, Italy,
Portugal, Sweden and the UK). In the remaining EU 15 Member States, temporary
redistributions are undertaken at purchaser level first, then remaining quota are
allocated at national level (Germany, Spain until 2005, Ireland, Luxembourg and the
Netherlands). In France unused quota is redistributed at purchaser level during the
year with allocations at the end of the quota year taking place at national level.

Allocations are generaly in line with either the producer's quota size or related to
their share of the total surplus production. However limits on the maximum amount of
unused quota which an individual holding may receive in the event of exceeding their
quota have been specified in Belgium (15,000 litres), Germany (10 per cent of a
holding’'s quota since 2006), France (typicaly 10 per cent but up to 20 per cent in
recent years), and Italy (holdings which exceed 100 per cent of quota held are
excluded from certain redistribution categories). In some Member States preferenceis
given to certain types of producers such as small producers in Ireland, and producers
in mountain areas and LFAsin Italy.

3.3.5 Management of the national reserve

Member States have discretion over a number of aspects of national reserve
management relating to transfer of quota into the national reserve and allocation of
national reserve quota to producers. The main options for transferring quota into the
national reserve are through quota holder inactivity, the application of siphons to
transfers of quota between producers, and through the administrative purchase of
quota through abandonment programmes. Member State approaches to these aspects
are outlined below. Some Member States have actively used the national reserve as an
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integral component of their quota allocation and transfer strategy, whereas others
(notably the Netherlands and the United Kingdom) have aimed to keep the size and
role of the national reserve to a minimum.

Quota holder inactivity

While Article 72(1) on inactivity is mandatory for all Member States, Article 72(2) in
relation to partial (less than 70 per cent) quota inactivity is not and a number of
Member States have chosen not to implement it. These include Belgium (Flanders),
Germany, Denmark, Finland, Luxembourg, Sweden and the UK.

Quota may be confiscated from producers in relation to partia inactivity in the
following Member States: Austria, Belgium (Wallonia), Greece, France, Ireland, Italy,
the Netherlands, Portugal and Spain.

Application of siphons

A number of Member States do not apply siphons to milk quota transfers either with
or without land. These include Finland, Netherlands, Sweden and the UK. In
Germany no siphons are currently operated, although a 30 per cent siphon was
applicable on large transfers with land until 1993, whilst unsuccessful bids on the
regional quota exchanges were subject to incremental siphons of 5 per cent up to a
total of 15 per cent. In Denmark a 50 per cent siphon is applied to permanent transfers
of quota with land between producers. However, the mgjority of transfersin Denmark
are undertaken viathe national quota exchange, to which a siphon of only 1 per cent is

applied.

In Greece a5 per cent siphon applies to all permanent transfers. In Ireland ‘ clawback’
of up to 20 per cent was applied to permanent transfers with land until the 1990s,
although transactions between family members and certain other groups were exempt.
In Luxembourg a 15 per cent siphon is applied to transfer with land. In Italy quota
transfers until 2003 were subject to a siphon of 10 per cent for amounts under 60,000
kg and 15 per cent for larger transfers. In Portugal a 7.5 per cent siphon is applied to
transfers except when quota is transferred out of a Nitrate Vulnerable Zone or certain
business or family transfers.

In France, a 10 per cent siphon can be applied on transfers between producers. An
additional siphon (up to 40 per cent) based on quota size can aso be applied. In
Belgium accumulation transfers are subject to a siphon of 40 per cent. In Spain a
siphon has applied to transfers between regions since 2003, initially at 20 per cent but
reduced to 15 per cent since 2004.

Abandonment programmes

The purchase of guota through abandonment or restructuring programmes has been a
feature of quota management in a number of Member States. In addition to the EU-
financed schemes which were in place in the 1980s and early 1990s, nationally
financed schemes have been operated in France (ACAL), Belgium, Denmark
restructuring scheme 1989-1997), Germany (restructuring schemes in the late 1980s
and early 1990s), Greece (early retirement schemes), Ireland (restructuring scheme
1994-1996), Italy and Spain (since 1991).
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Quota transfers via abandonment programmes have been the main mechanism for
quota transfer without land in France throughout the evaluation period. In Ireland and
Denmark, producer self financing rather than nationally financed restructuring
programmes have been the primary mechanism used to enable the redistribution of
guota between producers. In Spain quota allocations, resulting from abandonment
programmes, have become increasingly significant since 2005 as a result of new
restrictions on private transactions.

Allocation of quota from the national reserve

Several Member States make linear alocations to al producers based on quota size
including Belgium (up to 500,000 litres per holding), the Netherlands, Sweden and the
UK?32, Quota allocations from the national reserve are linked to production in the
current or previous quota years in Italy (prioritising young producers and limiting
overproduction are also specified). In Germany national reserve has been reallocated
in proportion to the number of successful bids at the quota auctions since their
introduction in 2000.

In other Member States, a number of priority groups are specified. For example, in
Ireland priority is given to small scale farmers with a high rate of dependency on dairy
farming, whilst in Portugal a producer’s age, current quota size and location (priority
given to holdings not located in Nitrate Vulnerable Zones) are al taken into account.
In France quota allocations at departmental level prioritise young farmers, farmersin
financia difficulties, and small producers. In Spain quota is alocated to producers
according to a points system agreed in each region based on objective criteria. In
Denmark young farmers are prioritised for administrative redistributions of quota
through the national reserve. In Greece quota allocations are determined according to
objective criteria determined in view of the current market situation. In Finland
priority is given to producers with free capacity and ‘other’ producers (e.g. organic or
rare breed producers). In Luxembourg allocation criteria include young producers,
structural improvements, development plans and hardship cases where these have
been proposed or have taken place.

New producers receive quota allocations from the national reserve in a number of
Member States including Denmark, Greece, Italy, Portugal, and Sweden. Restrictions
on future transfers of quota allocated from the nationa reserve exist in Austria,
Denmark, Ireland, Greece, Portugal and Spain.

Stuation in the 10 New Member States

e Inthe mgority of the NMS 10, unused quota is distributed at national level either
on the basis of a common allocation to al producers (Czech Republic, Lithuania,
Latvia) or in proportion to the size of eligible producers excess production
(Cyprus, Estonia, Hungary, Slovenia) or quota (Slovakia). In Cyprus, unused
quotaisdistributed at purchaser level initialy.

e Unused quota is confiscated to the nationa reserve if production is less than 70
per cent of quotain most NMS 10 countries.

e Allocations from the nationa reserve are distributed on the basis of ‘objective
criteria’. The main one is the producer’s supply record in the current or previous

32 Currently based on net quota held at end of year, previously permanent quota held.
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year relative to quota. Other criteria include the producer’s age, the producer’s
existing quota and recent quota transfers out. New producers also receive
allocations from the national reserve.

e The national reserve benefits from siphonsin most NM S 10 countries. Siphons are
generally based on a percentage of quota transferred (mainly 5-10 per cent of
guota transferred, although the percentage is as much as 30 per cent in Slovenia
for transfers between regions and as low as 1 per cent in Latvia) but also on quota
transferred in excess average dairy cow yield when cows are also sold (Estonia,
Slovakia).

3.3.6 Overall summary of Member State application

The main points relating to milk quota application in the EU 15 during the evaluation
period can be summarised as follows33;

Transfers with land (including rura leases): siphons applied in 7 Member
States (BE, DE, DK, EL, FR, IE, PT); regional restrictions on location of
holding in 7 Member States (BE; DE; FI; FR, IE, PT, UK);

Permanent transfers without land; direct transfers between producers in 11
Member States (AT, DE, EL, ES, FI, IT, LU, NL, PT, SV, UK); quota
exchanges in 3 Member States (DK, DE, |IE); administrative transfers in 7
Member States (BE, DK, ES, Fl, FR, IE, IT); geographical restrictions on
movement of quotain 12 Member States (AT, BE, DE, ES, FI, FR, IE, IT, LU,
PT, SV, UK); siphons applied in 6 Member States (DE, DK, EL, ES, LU, PT);
priority groupsin 5 Member States (BE, ES, FR, IE, PT)

Temporary transfers without land in 10 Member States (AT, BE, DE, ES, Fl,
IE, IT, NL, PT, UK);

Temporary redistribution of unused quota at national level in 11 Member
States (AT, BE, DK, EL, ES, FI, FR, IT, PT, SV, UK), at purchaser level in 6
Member States (DE, ES, FR, IE, LU, NL)3%

National reserve management: partial quota inactivity enforced in 9 Member
States (AT, BE, EL, ES, FR, IE, IT, NL, PT); siphons to feed the national
reserve applied in 10 Member States (BE, DE, DK, El, ES, FR, IE, IT, LU,
PT); abandonment or restructuring programmesin 8 Member States (BE, DE,
DK, EL, ES, FR, IE, IT); priority groups for national reserve allocations
including new producers in 11 Member States (BE, DK, EL, ES, FI, FR, IE,
IT, LU, PT, SV).

A synthetic summary of Member State milk quota regimes is set out Table 3.2 with
more detailed tables in Annex 3 to Annex 7. A visual representation of Member State
application in regards to quota mobility and transfer mechanism is set out in Figure

3.2.

33 The points listed are for indicative purposes only and do not provide an indication of how the
various aspects of milk quota allocation and transfer have been operated.

34 Spain is listed in both categories due to a change from purchaser to national level, whilst in France
purchaser leve redistributions occur during the quota year with national level reallocations taking
place at the end of the quota year.
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In the NMS 10, milk quota regimes are generally based on the essential requirements
of the EU regulations without adding many further requirements. Quota transfers tend
to be conducted privately between buyers and sellers and are not subject to
geographical restrictions within the Member States concerned. Unused quota tends to

be distributed at a nationa level.
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Table3.2 Synthetic summary of key aspects of recent milk quota implementation in the EU 1535
Member Quota mobility Market transactions Administrative Comments
State between regions (without land) reallocations
AT Yes Yes No Transfers without land since 1996. Geographical restrictions on alpine pasture quota.
No Yes for 60% Yesfor 40% Hybrid (market and administrative) system. 40% of quota sold at administrative price
BE (strong preference for young farmers). Private sale of 60% for transfers with land and
without land. 1¥ installations & family exempt from 40% siphon. 30km restriction.
DE No (Yessince Y es (quota exchange No Most transfers without land via regional quota exchanges since 2000. Market transfers
2007) since 2000) and temporary transfers before 2000. 2 trading regions since 2007.
DK Yes Y es (quota exchange Yesuntil 1997 Most transfers without land via the national quota exchange since 1997. Restructuring
since 1997) schemes before 1997. Transfers with land subject to 50% siphon.
EL Yes Yes Some I\(Ior]st transfers without land. Limited transfers with land since at least 2004/05. 5%
siphon.
Yessince 1998 Y es (until 2005) Yes(maintransfer | Milk quotaregime not applied in Spain until 1992. Only transfers with land until 1994.
ES (some restrictions) mechanism from LFA restrictions 1998-2003. Administrative reallocations at regional level. 15-20%

2005) siphon between regions since 2003.
Fl No Y es (50%) Y es (50%) Majority of transferswithout land. 7 Trading regions.
No No Yes Main transfer mechanism is national reserve allocations (up to 20% managed at
FR national level) from abandonment (ACAL) programmes. Administrative transfers since
2006. Siphon (10% + additional 0-40% possible).
Not since 1995 Y es (70% quota Yes Long term ‘land and quota’ leases common in late 1980s and 1990s. Land and quota
IE (LFA ring fencing) | exchange since 2007) transfers subject to ring fencing within LFA. Most transfers without land since 2000
(via restructuring programmes and quota exchange). These are restricted to milk
purchaser. Siphon until 2000 (up to 20%)
T Y es since 2003 Yes Yes Regional restrictions on transfers without land 1992-2003. Restrictions on LFA
(some restrictions) transfers since 2003. Siphon until 2003.
LU Yes (al\t p;r)chaser Y es (since 2000) Yes Most transfers without land since 2000. 15% siphon.
ev
NL Yes Yes No Liberal approach to quota transfers with land (leasing arrangements) and temporary
transfers. Most transfers without land since 2006
Yes (some Yes No Generally liberal approach to quota transfer. Restrictions on transfers into NVZs.
PT L\ .
restrictions) (7.5% siphon)
sV No (within 2 Yes No Most transfers without land until 2006. Leasing arrangements with land also
regions) significant. More than 80% of milk production in one region.
UK Y es (except Yes No Liberal approach to quota transfers with land (leasing arrangements) and temporary

Scottish Islands)

transfers. Most transfers without land since 2002. Minimal regional restrictions.

35 Details in the table for the most part represent current implementation and do not necessarily reflect the conditions prevailing throughout the evaluation period of this

study.
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Figure3.2  Visual summary of Member State milk quota mobility vs. transfer mechanism

Source: Modified and adapted from data provided by DG Agriculture (2007)
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4 FARM LEVEL AND ENVIRONMENTAL IMPACTS

4.1 Introduction

This chapter seeks to identify the farm structural issues, farm systems and farm
management practices associated with dairy production that are most likely to be
affected by the milk quota regimes operated in different Member States and their
potential environmental effects. It informs the development of the environmental
hypotheses for this study and the subsequent evaluation of environmental impacts.

The analysis here is derived from the literature, data assembled for the project, the
case studies and experience of the project team.

4.2 Farm management structures, systems and practices of relevance to the
environment

The potential impacts on farm structures of the operation of milk quota regimes,
which are of particular relevance to the study, are summarised here, along with those
relating to farming systems and practices. The environmental implications of these
potential impacts are explored in the following sections.

4.2.1 Farm management structures

Four structural parameters are of particular interest to an analysis of environmental
outcomes. These are:

a) Scale of production;

b) Regional distribution / concentration of production;

¢) Intensity of production; and

d) Specidisation of production

a) Scale of production
The scale of dairy production can be measured in different ways, several of which
have environmental implications. These include

e Tota volume of milk production, measured in kilograms of milk produced per
cow in ayear, broadly indicates the level of resources deployed in production
(i.e. feed, energy, etc). In environmental terms, output of milk is aso an
indicator of the volume of livestock wastes that are generated in the course of
production and hence of overal nutrient levels associated with the sector.

e The size of dairy herd is al'so an indicator of certain environmental pressures.
While cattle breeds will vary in size and other attributes, there is a strong
relationship between the number of animals, methane emissions from enteric
fermentation and the volume of livestock manure that enters the environment.
Other pollutants, such as ammonia, are also related to the number of cattle
kept for production, athough the housing conditions and technologies
employed for indoor production will also play arole here.

e The area of land devoted to dary production is aso significant
environmentally. It is more difficult to establish precisely however, since this
needs to take account of the area of land under different types of fodder
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production, including temporary and permanent grass. Both the area grazed by
cattle and the area devoted to fodder crops, such as silage maize, are of
environmental interest with respect to landscape management, biodiversity,
nutrient management and other inputs on cropped land. Different patterns of
fodder production affect the greenhouse gas (GHG) emissions from the milk
production process. The use of imported feed can also have environmental
impacts depending on type, origin, etc. (Garnett 2007).

Average farm size is also of interest, athough its relationship with
environmental outcomes is less direct. On-going trends of increasing area of
land within individual dairy holdings leading to fewer farm holdings will
result in fewer potential point sources for pollution of fresh water i.e. slurry
stores and dairy washings. However, increased farm size may result in greater
concentrations of potentia pollutants (although this will depend on the
relative intensity of production) which will require careful management as
well asinvestment in appropriate infrastructure in order to reduce the potential
for point source and diffuse pollution.

b) Regional distribution/concentration of production
The change in spatia distribution of dairy production is also potentially important in
determining environmental outcomes. Thisisrelevant in at least three respects:

The regional concentration of production, as measured by the number of cattle
in a watershed, can indicate the amount of land needed, or other measures
required to absorb nutrients. Hence it points to potential environmental
pressures, which may be managed successfully or otherwise, depending on the
farming practices adopted.

The distribution of dairy farmsin relation to land with different environmental
characteristics is also of relevance. For example, the presence of dairy farms
on land that is designated as a Nitrate Vulnerable Zone (NVZ) could be a
major factor in determining water quality.

Regional distribution also has implications for patterns of land use and
landscape diversity in different areas.

¢) Intensity of production
This can be measured in different ways, for example in relation to total output per
hectare, taking into account:

outputs per hectare (volume of milk and the forage and feed crops produced);
stocking density (the number of cattle per hectare); and

inputs per hectare (feedstuffs, organic and inorganic fertilisers and energy
consumption).

Stocking densities are a useful indicator as they are a measure of overall intensity at
the farm management level, reflecting a combination of management choice and
limitations that may be imposed by the land itself. It can be measured in different
ways, however, and care must be taken to avoid comparing data calculated on
different bases. For this evaluation we take stocking density to be calculated by taking
al the ruminant livestock units (LU) on the farm (including sheep and goats where
these occur) and dividing the resulting sum by the total forage area in hectares.
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There are, however, shortcomings to stocking density as an indicator of intensity,
which are particularly important to recognise in terms of making judgements relating
to environmental impacts. For example:

e The measurement of livestock units (LU) does not differentiate between the
size and productivity of stock, for example between cattle with different milk
production levels or different feed requirements.

e The fodder area in hectares is not differentiated according to productivity or
inputs - rough grassland is treated the same as silage maize, for example.

e There can be significant inaccuracies in the measurement of forage area.
Common or community land is not included in the conventional measurement
of forage area although it is an important grazing resource for some farms.
This can distort stocking density figures at the farm, regional or even national
level.

According to FADN, in 2004, the average stocking density on specialist dairy farms
was around 1.7 LU/hectare in the EU 1536, Based on these data, only 22-30 per cent
of dairy farms have an average of less than 1.4 LU/hectare. In particular, on specialist
dairy farms average stocking density decreased from 1.92 LU/hain 1989 to 1.77 in
2004. These changes appear to be linked more to a decrease in the number of animals
than an increase in forage areaon dairy farms.

Anindicator of production intensity that does take into account milk production levels
is the amount of milk produced per hectare. This measure, to a certain extent, captures
changes in intensity arising from both increases in stocking density, but also in milk
yield per cow due to genetic, diet and management changes. It is also closely and
positively correlated with nitrogen surplus per hectare (Bos et al. 2005). Milk
production per hectare is one of the measures used by the OECD (2004) as previously
outlined in Section 2.2.6 of this report.

d) Specialisation of production

Specialisation involves the focus of production on a single or small number of outputs
and a move away from multiple enterprises on afarm. Mixed farms traditionally were
widespread in the EU. On mixed farms it was common to pursue a mixture of
livestock and cropping systems and there was a variety in the management practices
adopted. Specialised farms can concentrate resources and management effort on aline
of production but there may be implications for the environment. For example,
specialist dairy enterprises will tend to be comprised of highly stocked and intensively
managed, predominantly temporary, grassland in rotation with an area of forage
crops. However, speciaised dairy farms have the potential to be more efficient in

36 |n FADN Stocking density is calculated at farm level as the sum of total livestock units (Dairy cows,
Other cattle and Sheep and goats) divided by total forage area (Fodder roots and brassicas, Other
fodder plants, Fallow land, Temporary grass, Permanent grassland, Rough grazing). The following
data limitation has to be considered during interpretation of results: mountain pasture and other
pasture outside the UAA of the holding it is not included in the calculation of stocking density. Asa
consequence farms with small forage crop area and uses common pastures are classified with
intensive farms.
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their use of resources, due to economies of scale, which may reduce pollution (e.g.
nutrient runoff, GHG emissions, etc) per unit of output at farm level. The role of
specialised management practices and investment in appropriate infrastructure and
equipment at farm level is clearly important in this respect.

Information on the changes in relation to these four structural characteristics as a
result of the application of the milk quota regime within different Member States,
alongside trends emerging from more specific indicators provide a useful foundation
for examining the potential environmental impacts and risks in greater detail. They do
not provide a conclusive indicator of environmental damage or benefit but they point
to possible impacts. At farm level these will differ depending on the different agro-
climatic and topographic conditions of any given area.

4.2.2 Farming systems and practices

In addition to changes in structural characteristics, such as scale and intensity of
production, both farm systems and practices are al'so important in any assessment of
the environmental impacts of any shift or change in dairy production. Land
management practices are of relevance on al those farms that remain in milk
production whether or not they gain or lose quota. They are also of relevance on farm
land that continues to be managed for other purposes where dairying has ceased.

It should be noted that geographic and agronomic conditions have a considerable
influence on the choice of system and farming practice open to individual farmers.
Factors such as climate, altitude, soil fertility and water availability influence the
choice of fodder crop, the period of grazing and other husbandry considerations.

Farming systems can be classified in different ways:

e By primary types of production on the farm (specialist dairy, suckler cows,
etc). For example, changes from intensive dairy to beef production on a farm
may result in environmental benefits, principally in relation to reduced slurry
storage requirements, but also through subsequent changes to feed and
housing regimes. Changes are likely to be less noticeable when changes
between extensive dairy and beef production occur.

e Within the dairy sector there are a range of systems based mainly on fodder
supply (for example, outdoor grazing systems through to indoor, concentrate
based feeding regimes). Each is associated with certain management practices,
with differing environmental implications [c.f. CEAS et al (2000) typology set
out in section 2.2.4].

e Similarly, farms can be classified according to stocking density (i.e. relative
intensity of management).

e According to whether the farm is managed organically or conventionally.

In terms of farming practices, it is clear that a range of decisions linked to farm
management have implications for the environmental impact of dairy farming. These
impacts can often be both positive and negative. The sensitivity of the practice to
local environmental conditions is a central issue. In many cases the impact of a
practice can be assessed only in relation to farm circumstances. Farm practices will
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change over time in response to technology, labour costs, policy interventions and
other drivers.

4.2.3 Other drivers

There are a number of other factors which have the potentia to influence dairy
farming practices and management in addition to national milk quota regimes. These
include environmental legislation (primarily the Nitrates Directive at EU level), price
support measures and the more recent introduction of cross compliance requirements
(see ‘main’ study). In addition, factors such as outbreaks of animal diseases and the
structure of the dairy processing industry and purchaser groups can also be important.

Environmental legidlation impacting on producer behaviour

The progressive implementation of the Nitrates Directive (91/676/EC)37 during the
evaluation period of this study will have had a significant influence on the behaviour
of dairy farmers located within areas designated as Nitrate Vulnerable Zones (NVZ5s).
First adopted in 1991, 35.5 per cent of territory in the EU 15 had been designated as
NVZs by 1999, increasing to 44 per cent by 2003 with further designations
thereafterss. By 2003 seven Member States (Austria, Denmark, Finland, Germany,
Luxembourg, the Netherlands and Ireland) had applied NVZ action programmes
throughout their territories. In the UK the area designated as NV Zs increased from 2.4
per cent to 32.8 per cent, whilst other Member States (Spain, Italy, Sweden, and
Belgium) experienced more modest increases during this period. From 2003 onwards
further designations were made resulting in the whole of Northern Ireland being
designated an NVZ as well additional designations in Italy, Spain, Portugal and
Belgium.

Agriculture, with dairy production making a significant contribution, accounts for
approximately 62 per cent of the nitrogen load to surface water across the EU 15,
ranging from 18 per cent in Portugal to 97 per cent in Denmark. Member States are
obliged to develop an NVZ Action Programme which specifies farm level rules in
regards to per hectare limits for nitrate applications, storage requirements for livestock
manures and durries, and dates restricting when these can be spread and in what
circumstances. A number of Member States have successfully obtained derogations
for their NVZ Action Programmes which allow nitrate applications in relation to
livestock manure on cattle farms (principally dairy) to be higher than otherwise would
have been the case®. Such Member States include Denmark, the Netherlands, Austria
and Germany. Figure 4.1 provides a visual overview of NVZ designations in the EU
from 2000 until 2006 as well as an assessment by the Commission of additional areas
which may require designation.

37 Council Directive 91/676/EEC concerning the protection of waters against pollution caused by
nitrates from agricultural sources.

38 Report from the Commission (COM(2007) 120 final) on implementation of Council Directive
91/676/EEC concerning the protection of waters against pollution caused by nitrates from
agricultural sources for the period 2000-2003

39Up to 250 kg nitrogen per hectare per year rather than the standard limit of 170 kg nitrogen per
hectare per year
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The Nitrates Directive has been a Statutory Management Requirement (SMR) as part
of cross compliance requirements in the EU 15 (plus Mata and Slovenia) since 2005.
As a result, if farmers located within an NVZ fail to comply with the Nitrates
Directive, then cross compliance sanctions, usualy a deduction from their Single
Payment, will be applied. Thisisin addition to possible legal sanctions, which remain
in place alongside cross compliance. In the Member States which currently apply full
cross compliance, breaches of the Nitrates Directive accounted for 10 per cent of al
breaches in 2005, after breaches of cattle identification and registration (71 per cent)
and all Good Agricultural and Environmental Condition (GAEC) standards combined
(13 per cent)40.

Other environmental legislation included as SMRs within the cross compliance with
potential relevance to the dairy sector includes the Groundwater Directive, the Birds
and Habitats Directives and the Sewage Sludge Directive. Standards related to animal
identification and registration (cattle), and the control of animal diseases (including
BSE#, Foot and Mouth Disease and Bluetongue) will also be relevant. The Water
Framework Directive (2000/60/EC) is also of interest and will likely be a key
environmental legislative driver for reducing inputs at farm level in future, given that
its objective to achieve ‘good ecological and chemical status for all EU surface
waters by 2015.

40 Report on the application of the system of cross-compliance, COM(2007)147
http://ec.europa.eu/agricul ture/simplification/crosscom/com147 en.pdf

41 Bovine Spongiform Encephal opathy.
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Direct payments and price support

Another factor which will have influenced farm management decisions and practices
during the evaluation period is EU support for the dairy sector through price support
measures. An assessment of the environmental impact of these measures is included
in the ‘main’ study which evaluates CAP measures related to the beef and dairy
sectors. Price support measures such as intervention purchasing of dairy products such
as butter and skimmed milk powder (SMP) and export refunds will have affected
dairy producersindirectly by impacting on the farmgate milk price.

Structure of the dairy processing industry

In some regions the structure of the dairy processing industry and purchaser groups
may have been a factor in farm level management decisions and practices during the
evaluation period. For example, rules of origin or denomination for specific products
including in the EU’s food labelling systems known as PDO (Protected Designation
of Origin) and PGI (Protected Geographical Indication). These rules restrict the
location of production and in some cases the practices permitted (for example,
relating to forage crops used and input applications) for those foods granted the label
and may underpin a significant price premium. Thisin turn, can influence the location
of production and the viability of more traditional systemsin some cases. These rules
were cited in the ‘main’ study as a factor influencing dairy production patterns in
parts of France and Italy, given the range of designated regional cheeses. Another
issue, particular to milk production in Northern Ireland, is the structure of the
processing industry in the Republic of Ireland, where demand for milk linked to the
export of dairy products has resulted in a noticeable migration of milk production
(and quota) from other parts of the UK to Northern Ireland.

4.2.4 Summary of farm practices and environmental implications

Some of the practices of greatest significance to the environment are shown in Table
4.1 below and some of the impacts that these practices can have on particular aspects
of the environment are set out in Section 4.3.
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Table4.1 Types of practices and environmental implications

Type of Practice

Environmental | ssues

Breed of Cattle Used in Production and size of herd

Feed requirements in relation to farm resources

Conservation of genetic resources (rare breeds)

Capacity to graze

Adaptation to specific conditions (al pine pastures, wetlands, rough grasslands)

Grassland Management

Grazing at an appropriate stocking density and time

Grass conservation method for example, hay or silage making

Use of inputs including manure and inorganic fertilisers, herbicides

Carbon sequestration on unploughed permanent pasture

Continuous management of permanent pasture or ploughing and reseeding

Water level, drainage, irrigation

Exploitation of common land, transhumance (seasona apine grazing of semi-natura pastures),
maintenance of pastures, etc.

Other Crop Management

Choice of forage crop; particular issues with forage maize which has displaced grassin sizable areas
Crop rotation and soil management including cover on arable soils in winter

Use of inputs, including fertilisers and agrichemicals

Disposal of dlurry and other livestock manure — quantity, timing, technology for spreading

Crop storage and conservation (for example, silage, a potentia pollution source)

Management of water, landscape features etc, as above

Manure Management

Design of livestock housing

Method and frequency of collecting livestock manure

Method of manure storage, design and capacity of storage facility

L ocation of manure storage and handling in relation to hazards, for example, water courses
Timing, frequency, quantity and methods of spreading or other disposal route
Management of manure other than from livestock, including silage effluent, milk

L andscape Management

Field size
Retention and management of field boundaries and other landscape / ecological features
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Type of Practice

Environmental |ssues

Management of semi-natural vegetation, including scrub clearance

Management of stock in woodland and agro-forestry systems such as ‘dehesa’ or ‘ pré-verger’
Maintenance of drovers roads

Management of streams and rivers

Maintenance of seasonal grazing (transhumance)

Soil Management

Appropriate stocking densities for example, on slopes, dry areas, wet patches etc.
Management of grazing and feeding to avoid poaching on heavily used areas
Appropriate management of crops and grass (see above)

Appropriate spreading and management of livestock manure (see above)
Management of nutrients, including phosphates

Management |eading to soil contamination for example, from heavy metals

Biodiversity Management

Habitat and landscape management (c.f. sections above)
Management practices affecting species on cropped area, for example, timing of mowing
Control of wild species, for example, badgers, hunting, etc.

Other

Veterinary medicine use

Management of noise and odours, especially from housed livestock

Energy efficiency

Bio-energy production from livestock manure , crops and crop residues for example, biogas
generators

Use of renewables, for example, solar energy use (for fodder drying, or water heating)

Reductions in greenhouse gas emissions in addition to those accounted for above, for example,
through changes in stock feeding regimes

Disposal of carcases
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4.3 Environmental issuesin relation to livestock production

In this section the environmental pressures and impacts that arise from dairy farming
are considered. European dairy systems span many different types of management
practices and levels of intensity: from extensive mountain dairy systems, through
pastoral systems of varying intensity to zero-grazing indoor systems. The
environmental impacts associated with each type of system vary considerably in both
type and magnitude. The key environmental issues associated with dairy farming are
greenhouse gas (GHG) and ammonia emissions, impacts of the sector on water
quality (i.e. pollution), water quantity, soils (principally erosion), biodiversity and
landscape. This section has been structured according to environmental themes,
addressing both positive and negative impacts, and considers findings of recent Life
Cycle Assessment studies.

Greenhouse Gas emissions
Dairy production systems contribute to emissions of three greenhouse gasses through
avariety of different pathways. These are:

e Carbon dioxide (CO,) arises from energy use on the farm, including crop
cultivation and the operation of livestock specific machinery, such as milking
machines, refrigeration, slurry handling etc. Poor soil management can also
result in the release of CO,. Off-farm factors such as nitrogen fertiliser
production, overseas production of fodder crops and transport of milk should
also be counted in afull analysis.

e Methane (CH,) is a potent greenhouse gas with 23 times the direct global
warming potential (GWP) of CO,_ This arises from enteric fermentation in the
digestive systems of cattle and other ruminants. Emissions are also linked to
manure and/or slurry management (more of an issue for indoor housing
systems), particularly where storage or spreading of manure or slurry is poorly
managed.

e Nitrous Oxide (N2O) is more potent still, with a GWP 296 times that of CO,.
Emissions are linked to manure and slurry storage and spreading, transport and
use of machinery, the application of nitrogen fertilisers and from the
cultivation of leguminous crops, such as afalfa

At a global scale livestock production is responsible for 80 per cent of the emissions
of these three greenhouse gases (GHG) from agriculture according to the FAO
(LEAD 2006). In the EU 15, agriculture accounts for about 9 per cent of all GHG
emissions (EEA 2007), although the sector’s share of emissions has fallen dightly
over time from more than 10 per cent between 1990 and 2005. Cattle represent a
significant share of this total, with methane emissions from cattle alone amounting to
26 per cent of all EU 15 agriculture sector emissions in 2005 (EEA, 2007),
representing 121,830Gg*? of CO, equivalents. Emissions associated solely with dairy
production are more difficult to isolate.

42 One gigagram (Gg) is equal to 1,000,000 kilograms (kg).
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While emissions are closely related to the number of dairy livestock, there is not a
simple linear relationship because the size and breed of cow, the feeding and
management regime, and the way in which wastes are handled and disposed of, will
affect the level of emissions. For example, while more extensive dairy production
systems may give rise to lower emissions of some greenhouse gases per cow, as a
result of lower inputs and less energy intensive production methods, ruminants fed on
fibrous diets associated with more extensive systems often have a higher output of
methane than those from more intensive systems that use feed supplements (OECD
2004).

Substantial greenhouse gas emissions are produced as a result of the collection,
storage and transport of milk. Estimates of the emissions created during the transport
of milk from farm to processors range from 9-12 kg CO, equivalents per 1,000 litres
of milk. Whilst undeniably a significant source of greenhouse gases, the emissions
associated with transport of 1,000 litres of milk are estimated to be significantly less
than those associated with its production (Defra 2007).

Another important cause of greenhouse gas emissions associated with the dairy
industry is the production of fodder crops principaly, but not exclusively, from
outside the EU. Currently a significant proportion of the soya used for feeding dairy
cattle is produced outside the EU, particularly in Brazil, the world's second largest
producer of soya. One estimate suggests that the production of crops such as soya and
maize to feed dairy cattle accounts for as much as 15 per cent of the primary energy
used in milk production in the UK (Defra 2007). Not only does this fodder crop
production give rise to all the greenhouse gas emissions normally associated with crop
cultivation and transport, but where forest, savannah and other natural habitats have
been cleared to provide land, fodder crop production can be accompanied by the
release of vast quantities of carbon previously stored in the habitats and their soils.
Few studies have attempted to quantify the carbon emissions associated with
clearance of natural habitats for soya cultivation in the tropics, but for areas like
Brazil, where 27 per cent of the country’s soya crop areais located in Amazonia, the
emissions are likely to be considerable (Garnett 2007).

Since greenhouse gas emissions have the same impact on globa warming wherever
they take place, environmental benefits can be secured only if overal emissions fall.
Changes in the location of production within the EU are relevant only if they are
associated with a change in production characteristics that affect emissions of
greenhouse gases per litre of milk. In this sense the efficiency (in terms of inputs per
unit of output i.e. inputs per litre of milk) of production systems is of particular
concern for agricultural policy and not simply the number of animals maintained in
one production area.

Ammonia emissions

Ammonia (NH3) can also have serious environmental implications for localised air
and water pollution and is emitted in large quantities by the dairy sector. From the
information available at a global level, agricultural emissions account for 90 per cent
of ammonia emissions from all sources. Ammonia emissions into the air depend on
farm level management in relation to housing, and storage and spreading of manures
and dlurries produced by the dairy sector. Much of the ammonia will be deposited
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locally which can cause soil acidification and eutrophication resulting in a decline in
biodiversity as nitrophilic and acid tolerant species become dominant (Bobbink et al.
1998). Ammonia emissions from dairy systems are a particular issue as emissions
from manure applied to grassland are 1.5 times higher than for manure applied to
arable?3 land (Marschiner et al (1995) in CEAS et al 2000).

Water Quality

Pollution of ground water by nitrates, phosphates and sedimentation resulting in
eutrophication of surface water is an issue associated with the dairy sector. The main
sources of nitrogen and phosphates are inorganic fertilisers, organic manures and
durries, livestock feed and silage effluent. Other potential pollutants include fertilisers
and pesticides used for feedcrops, veterinary medicines and pathogens associated with
cattle. The degree to which water quality is affected will depend on arange of factors
including soil and weather characteristics, the intensity, frequency and period of
grazing, the timing and the rate at which manure is applied. Water pollution can be
divided into two main types. point source (emanating from a specific, observable
source) and diffuse (where pollutants are being dispersed over a wide area). Dairy
livestock, therefore, have a complex relationship with water pollution as not only are
they direct and indirect contributors through the production of pollutants but they also
influence the natural processes that can control and mitigate pollution loads.

The livestock sector in general has been a maor contributor to the increase in
fertiliser use over the past 50 years. Figures from the FAO from 20064 show that,
within Europe, (particularly France, Germany and the UK), livestock and associated
production of feed are responsible for more than 50 per cent of minera nitrogen and
phosphorous applied on agricultural land. Losses to freshwater ecosystems are aso
high within these Member States.

The risk of point source pollution from intensive dairy systems is particularly high
due to the large volumes of slurry and silage stored on the average unit and the large
number of housed cattle. For example, in England and Wales, dairy systems were
responsible for between 37 and 59 per cent of all serious water pollution incidents*
from agriculture recorded annually by the Environment Agency between 2002 and
2006. In 2002 the dairy industry was responsible for more than four times more
serious water pollution incidents than any other agricultural sector in England and
Wales (Defra 2007). Data from other Member States is not readily available but the
large volumes of durry generated on dairy farms are a characteristic of all systems
where housing is involved.

43 The source does not indicate whether maize production would be classified as ‘arable’ in this
context.

44 The contribution of livestock to agricultural N and P consumption in the form of mineral fertiliser
for France, Germany and the UK was as follows: France N: 52%, P: 52%; Germany N:62%, P: 51%
and UK N: 70%, P: 58%.

45 Category 1 and 2 water pollution incidents. Category 1 is defined by the Environment Agency as
resulting in ‘ persistent and extensive effects on water quality’ and ‘major damage to the ecosystenm’.
Category 2 incidents are defined as resulting in ‘significant effects on quality’ and ‘significant
damage to the ecosysten’.
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In general, the risk of nitrate pollution is higher where cattle production systems have
intensified, whilst extensive and low intensity production systems are at lower risk.
However, whilst large intensive cattle units can increase the severity of pollution
incidents, farm management practices are crucial when determining the environmental
impact of an individual farm.

The storage and application of organic manures and dlurries is of particular
significance for water quality. For example, the likelihood of a pollution incident from
a point source can be minimised by appropriate management and investment in
infrastructure — anecdotally more widespread on larger farms, particularly where
significant financial investment is required. Diffuse pollution can also be reduced by
appropriate management practices. Phosphate pollution is closely linked to soil
erosion and sedimentation. Overgrazing and unsuitable supplementary feeding
practices can have a negative impact on water quality, as can cropping practices. In
some areas, fodder maize crops, involving higher risks of soil erosion than grass can
cause pollution through soil movement, transporting phosphate into water courses.
The trend towards increased silage production also has implications for water quality
as silage effluent is a potential pollutant.

The risk of nitrate pollution from dairy systems for different countries has been
assessed by the OECD (2004), using indicators of the level of dairy cow nitrogen
manure production, the share of this in total nitrogen input and the overall nitrogen
soil balance for the country. This assessment classified Belgium, Czech Republic,
Denmark, Germany, Ireland, the Netherlands, Portugal, and the United Kingdom as
high risk (nitrogen balance = 50kg N/ha and more than 10 per cent of the nitrogen
from the dairy industry) and Spain and Italy as low risk (nitrogen balance <50kgN/ha
and less than 10 per cent of nitrogen from the dairy industry), athough this hides
significant regional variations within Member States.

Water resources

The management of grassland and land used to grow forage crops for cattle can have
a significant impact on water resources. In some areas irrigation is used to grow
forage crops such as maize. This can put pressure on the availability of water in drier
regions where water is a scarce resource. The use of water for irrigation can also have
negative implications for natural watercourses and groundwater systems.

Drainage is aso an important issue in terms of water resource management.
Historically, large areas of natural and semi-natural habitats have been drained in
order to ‘improve’ grassland for cattle production or to convert it to forage crop
production athough this is a less common practice now. Natural and semi-natural
habitats such as wetlands and marshes can mitigate the effect of high rainfall events
and maintain a more constant supply of water. Drainage of such areas for cattle
production can have negative implications for the soil’ s water storage capacity, whilst
maintenance of these systems through extensive grazing practices can be beneficia in
terms of water resource management.
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Soils

Dairy production systems can have a variety of impacts on soils. Intensive production
systems are often associated with negative impacts in terms of soil erosion,
compaction, which can increase susceptibility of the land to flooding, and nutrient
contamination. High stocking rates can result in negative impacts on soil quality as a
result of increased poaching, although this will clearly not apply to cattle in indoor
housed units.

The production of forage crops for cattle also has implications for soil management.
Land growing maize is particularly vulnerable to soil erosion due to the extended
period with low ground cover and late harvesting (often in wet conditions) leaving
bare and potentially compacted soil at times of high rainfal. Practices such as
unsuitable supplementary feeding and over wintering of cattle outdoors can have
negative impacts on soil quality, although negative impacts are largely dependent on
stocking densities. Management practices as well as soil type and rainfall are aso
critical determinants of the likely environmental impact.

Some of the management practices associated with dairy production can cause high
levels of heavy metals to build up in agricultural soils. Feed supplements can cause
manure from intensive dairy systems to be high in heavy metals such as copper, zinc
and cadmium. Application of such manure to land can result in the accumulation of
these metals in soils, which can in turn lead to impaired soil function and
contaminated crops, with implications for human health (OECD 2004).

Biodiversity
Many practices associated with dairy production systems have resulted in long-term
declinesin biodiversity. These include:

e The effects of intensification resulting in higher inputs of fertilisers, organic
manure and pesticides and leading to a loss of grassland diversity, both flora
and fauna — high yield ryegrass swards, for example, are of little benefit to
biodiversity, in contrast to more botanically diverse permanent pasture;

e Higher stocking rates, leading to overgrazing and an increased risk of
trampling of the nests of ground-nesting birds;

e Anincreasein the cultivation of forage maize;

e Early cutting dates for silage, leading to a loss of grassland diversity and
potential disturbance to ground nesting birds;

e Loss of permanent pasture to temporary grassland, with resulting losses of
species diversity;

e A genera decline from mixed livestock farming systems towards more
specialised systems;

e Cattle breeds can aso have an impact on biodiversity depending on their
suitability for a particular regime. Feed regimes may also have negative
environmental impacts such as habitat damage caused by unsuitable
supplementary feeding;

e Intensive and specialist housed cattle production systems, in particular, are
likely to have an adverse impact on biodiversity as aresult of increased forage
crop production, whilst more extensive cattle grazing is often associated with
positive impacts on biodiversity;
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e Diffuse water pollution can have a deleterious effect on aguatic flora and
fauna; and

e Abandonment or undergrazing of semi-natural habitats will result in scrub
encroachment which will reduce species diversity.

Some extensive dairy systems maintain habitats and landscapes of high biodiversity
value. This is particularly true of extensive mountain dairy systems, such as those
found in Italy, Austria and France. A study in Switzerland (Schmid 2001) found a
wider range of flora and fauna species on extensive dairy cattle grazing areas
compared to extensively managed conservation areas where the grass is cut.
Permanent grassland has higher associated biodiversity and carbon sequestration
potential than temporary leys or arable cultivation, and associated boundary features
such as hedgerows form important refuge habitats in agricultural landscapes and
provide corridors for the movement of mammals, birds, reptiles and invertebrates.

Cattle grazing can be an important management tool particularly in natural and semi-
natural habitats where extensive grazing has traditionally taken place. However, the
implications of cattle grazing on biodiversity are complex and much will depend on
the habitat being grazed, stocking density and relative proportion of grazing by cattle
compared with other types of livestock. Many grazed habitats with a high nature value
will require a specific management regime in order to maintain biodiversity.

Cattle graze in a distinct way in comparison to other livestock, such as sheep and
goats. Mixed grazing is usually the most beneficial system to conserve and improve
biodiversity, although this not commonly associated with dairy systems. Cattle do not
graze vegetation too close to the ground, often leaving tussocks of grass which are
used by insects and small mammals and do not graze selectively which is important
for botanically diverse habitats. Trampling by cattle can also be an important means
of controlling scrub, athough high stocking levels can result in overgrazing.

In some cases biodiversity benefits could result from increasing the proportion of
livestock grazing by cattle, although this does not tend to be the case in dairy systems.
In other habitats, biodiversity benefits could result from reductions in cattle grazing
relative to other livestock. Undergrazing, or the withdrawal of grazing, can have
negative implications for biodiversity, although limited scrub development may be
beneficial in some areas.

Sail erosion related to overgrazing, including the trampling of stream banks, can have
an adverse impact on aguatic biodiversity, including damage to or destruction of
invertebrate habitats and fish spawning areas.

Landscape

Dairy production systems can have a significant impact on landscape. Dairy systems
which maintain permanent grassland and hedged landscapes such as the pastoral
landscapes of South West England or the bocage landscapes of North West France,
help to safeguard the benefits associated with these landscapes. Larger scale intensive
management in productive areas, as well as abandonment in marginal areas, can both
lead to increasing homogeneity and loss of landscape distinctiveness. In particular,
scrub encroachment and afforestation as a result of the cessation of dairying will
displace the traditional open mosaic landscape created by traditiona livestock
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production systems. Intensive production systems or insensitive management can
have negative impacts on landscape character, for example, through increasing field
sizes by removing landscape features such as boundary features or small areas of
woodland or wetland. Where production is becoming more intensive and stock are
housed indoors, the erection of additional buildings and associated infrastructure can
have significant negative impacts on the landscape by giving it a more ‘industrial’
character. The shift from grass-based systems to the use of maize as afodder crop can
also detract from the traditional character of the landscape. Increased soil compaction
and erosion resulting from intensive grassand management may adversely affect
below ground archaeological features.

Life Cycle Assessment of Environmental Burden from Dairy Systems

Life Cycle Assessment46 (LCA) of dairy production systems explores the total
environmental burden arising from the whole milk production process, not just
impacts directly associated with the management of livestock and land. It gives a
more representative reflection of the total environmental burdens arising from
production systems by taking into account emissions and energy use associated with
each part of the production process and those embodied in the machinery and inputs
used by a system.

A recent Swedish LCA study (Cederberg and Mattsson 2000, cited in Defra 2007)
compared the environmental burdens associated with organic and conventiona dairy
systems. Organic systems were found to have lower global warming potential, as they
produce 13.6 per cent less CO, equivalent per ton of milk than conventional systems.
They also have lower acidification potential as they produce 12 per cent less sulphur
dioxide (SO,) equivaent per ton of milk than conventional systems. However, in
eutrophication and land use terms, the study found organic systems to be worse, due
to the types of feed used and greater reliance on grazing, leading to increased nitrate
leaching, and greater land requirements per unit of milk produced. Another study,
Williams et al. (2006) (cited in Defra 2007) found that organic systems in relation to
all the above measures, scored less well than conventional ones.

As discussed above, there are not only differences in the types and magnitude of
environmental impacts arising from different types of dairy systems, but differences
can aso arise from relatively ssimple changes in management. An LCA model of UK
dairy systems developed by Cranfield University (summarised in Defra 2007)
estimated that changing from autumn to spring calving can reduce primary energy
consumption by 354 MJ and global warming potential by 42 kg CO, equivalent, per
1,000 litres of milk produced. It also estimated that cows producing 10,000 litres of
milk a year required 236 MJ more primary energy per 1,000 litres than cows
producing 6,500 litres per year, but had lower nitrogen emissions and global warming
potential and used less land. Environmental burden was estimated to be greater on all
counts for cows producing 3,500 litres of milk per year than those producing 6,500,
implying that on the criteria based score, environmental benefits can be gained by
using moderately high yielding cows (at least 6,500 but not more than 10,000 litres
per year).

46 Life Cycle Assessment analyses production systems systematically to account for al inputs and
outputs that cross the boundaries of the product systems. (Defra 2007)
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LCA analysis, which attempts to rank options using a single consistent unit, expressed
in energy terms, must be treated with some caution, however. The performance of the
systems in relation to energy demand and greenhouse gas emissions is easier to
measure than impacts on land use or biodiversity. Relatively small differences in the
performance of systemsin relation to quantifiable impacts (themselves quite sensitive
to the assumptions made) can obscure quite large differences in other respects,
especially where site specific impacts, such as landscape management, are important.

Against the background of the interrelationships between dairy production and the
environment as set out in this chapter, the challenge is to establish the precise impact
of national milk quota regimes on the environment - the main focus of this study (see
Chapters 7 and 8).
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5 METHODOLOGY

5.1 General methodological considerations

The methodology used in this study has been designed specifically for the questions
addressed, and is constrained by difficulties encountered in trandating certain
conceptual elements of the research question into empirically verifiable hypotheses.
The short duration of the research project, relative to the complexity of the issues to
be addressed, has aso been a determining factor in the design of the methodology.
This section describes the main decisions that have shaped the methodological
approach taken in the study.

5.1.1 Articulation of the Evaluation Questions

The objective of this study isto go beyond an evaluation of the environmental effects
of the milk quota regime per se (i.e. the effects of limiting the volume of milk
production in the EU) in order to examine the environmental effects of the different
ways in which successive milk quota regulations have been applied in individual
Member Sates. Differences in implementation rules relate to aspects such as quota
transfer between producers, distribution of the superlevy burden over producers, and
priority treatment given to particular producer groups or certain regions regarding
guota allocations from the national reserve.

These implementation characteristics can impact on the environment in two distinct

ways:

e The mechanisms set up to implement milk quotas influence structural change in
the sector (including location of milk production and size structure of dairy herds),
producers decisions regarding the type of farming system used and, for any given
farming system, the degree of intensity of input use. These impacts on structure
and production systems will in turn have environmental implications. Thus, the
causal chain between implementation rules and environmental effects is broken
down into two stages: the effect of implementation rules on where and how milk is
produced (direct effects on the sector), and the consequences for these changes on
the environment (indirect effects on the environment). These effects are analysed
under Evaluation Question 1 (Chapter 7).

e A provision exists in EU milk quota legislation*” for an environmental protection
or enhancement objective to be incorporated into the national implementation
legislation. The extent to which measures with explicit environmental objectives
have been implemented by Member States and the evidence for any resulting
environmental effectsis explored in Evaluation Question 2 (Chapter 8). Measures
with implicit environmental objectives are also examined, notably where Member
State milk quota allocation and transfer rules distinguish between LFAs and non-
LFAs.

47 Council Regulation (EC) No 1788/2003 (Article 18) and the preceding Council Regulation (EC) No
3950/92 (Article 8).
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5.2 Methodology for addressing Evaluation Questions

5.2.1 Types of evidence used and conclusions obtained

A considerable quantity of data exists on the first stage of the causal chain. It is
analysed in order to discover whether the different outcomes for quota mobility,
production methods and structure of dairy farms that are hypothesised to follow from
the differences in implementation have actually occurred. It is much more difficult to
obtain relevant data on the second of the two linkages, since environmental effects are
often site-specific or associated with particular local conditions. Moreover, the time
lags between a changed farming practice or type of land use and discernible
environmental effects are often uncertain and difficult to pin down empirically.
Detailed studies of particular regions are often needed to establish empirically the
causal links between particular ways of farming or changes in farming practices, and
environmental effects. Therefore, the empirical treatment in this study of the second
order environmental effects is inevitably more impressionistic and less conclusive
than the first.

It follows that the degree of support and the strength of evidence in favour of various
hypotheses is variable. At one extreme, both stages of the causal link can be examined
using appropriate empirical evidence for a number of countries, and the conclusions
derived can be treated as relatively robust. At the other extreme, only the first stage of
the causal link can be checked against relevant empirical evidence (and even then the
relevant data may not exist for more than a few Member States), whilst empirical
support for the second stage of the link is entirely missing. This could be due either to
the non-availability of data or to the inherent difficulty of measuring the hypothesised
effect in a scientifically rigorous way (for example effects relating to landscape
guality or biodiversity). In these cases, our conclusions, if any, are much more
speculative, and do not go much beyond a restatement of the original hypothesis.
However, even in the worst case, the exercise is still a useful one in that it articul ates
and highlights questions that would be worthwhile examining in more targeted micro-
oriented research.

Data sources

The evaluation has drawn a on awide range of available evidence and sources of data.
This includes publicly available literature both at EU and national level and pan-
European databases including Eurostat FSS* data and FADN4S. In addition the
evaluation has drawn on national information and data gathered from case studies
conducted in major producing Member States and regions as the main study0.
Another significant source of information and data was provided by Member State
responses to a questionnaire prepared by DG Agriculture in 2007. Questionnaire

48 Farm Structure Survey data available at Eurostat website
49 Farm Accountancy Data Network. Public databases used and data request made to DG Agri.

50 Case studies conducted in France, Germany, Ireland, Italy, Netherlands, Spain and the UK. Regional
analysis in Bavaria, Emilia Romagna, Galicia, Brittany and Auvergne, and the South West of
England.
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responses contained information on milk production, size structures and details of
milk quota implementationd?

5.2.2 Member State coverage

Since Member States have taken different approaches to milk quota implementation,
our analytical framework inevitably involves a comparison across Member States.

The choice of Member States for which detailed information has been analysed in
order to perform the study has been influenced by severa considerations. First, the
environmental effects that are hypothesised to result from different implementation
decisions require a number of years to become manifest empirically. Therefore, it is
ingppropriate to extend the empirical investigation of environmental effects to
countries that entered the EU recently in 2004 or 2007. Consequently, empirical
evidence has been analysed for countries comprising EU 15 only. Second, although
milk is produced in all Member States, 87 per cent of EU 25 milk output is produced
in 11 Member States®?, and 85 per cent of EU 15 output is produced in just seven
countries’3, each of which accounts for at least 4 per cent of EU 15 production. It was
decided therefore to focus on these most important milk producing countries:
Germany, Spain, France, Ireland, Italy, the Netherlands and the United Kingdom.
Together, these seven Member States provide nearly 71 per cent of total EU 25 milk
output (see Annex 1). Case studies were commissioned for these seven Member
States, and we draw heavily on these sources for much of the detailed information
used in the empirical assessment. Information for other Member States is also used,
but less often and less systematically.

5.2.3 Counterfactual scenario

In order to assess the effects of any policy intervention, a counterfactual scenario has
to be specified. Typicaly, the effects of a policy are assessed by comparing outcomes
under the policy with what would have happened in a no-policy situation. In this case,
however, the alternative scenario of ‘no quotas on milk production’ is not an
appropriate counterfactual since the aim is not to evaluate the effects of milk quotas
per se.

For this study, we have used the fact that Member States have differed in their
philosophy regarding quota implementation. This has enabled individual Member
States to be positioned along a continuum ranging from the most interventionist (or
‘restrictive’) approach to the most liberal or market-oriented (hereafter ‘unrestrictive')
approach. An interventionist approach to implementing milk quotas involves the
tightest administrative control over quota allocation and transfer, together with a

51 The analysis and interpretation of data and information from questionnaire responses comes from the
research team and does not necessarily represent the views of the Commission.

52 Denmark, Germany, Spain, France, Ireland, Italy, Netherlands, Austria, Poland, Sweden and United
Kingdom. The remaining countries each account for less than 2% of total output, and of these, 7
Member States each account for less than 1% of total output.

53 Germany, Spain, France, Ireland, Italy, Netherlands, and United Kingdom.
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willingness to go beyond ‘supply control’ per sein order to use quota administration
as a means of targeting additional national structural, socio-economic or territorial
objectives. By contrast, a market-oriented approach involves implementing the policy
as explicitly required by the relevant EU regulations in order to limit national milk
production effectively, whilst allowing other decisions and developments pertaining
to quotas that are not explicitly fixed by the regulations to be governed by market
forces.

The underlying assumption is that, at the most market-oriented end of the spectrum,
trends in location of production and in the structure of the sector are the least distorted
from what they would have been in a situation without the quota scheme at all.

Therefore, trends in Member States that are characterised as unrestrictive serve as a
‘minimum intervention’ counterfactual with which Member States situated at other
points of the continuum can be compared. The more interventionist the
implementation approach is, the more it is expected that trends will diverge from this
benchmark.

This approach has the advantage that exogenous trends affecting all Member States
regardless of whether or not milk quotas were applied (such as increasing yields due
to continuing genetic improvements) are partly controlled for. We look for differences
in the rate or incidence of these trends that we can attribute to differences in quota
implementation features. A risk is that some differences that are due to other Member
State specificities, unrelated to differences in quota implementation, might be wrongly
attributed to quota implementation rules. Therefore, some caution is needed in
interpreting the conclusions drawn from these comparisons.

It must be stressed that the use of trends in Member States that are characterised as
market-oriented as a counterfactual for more interventionist Member States relates
only to the first stage of the two-stage causal chain. It does not extend to the
environmental consequences of these trends, which are specific to each Member
State, depending on its agro-climatic conditions and other factors such as the level of
environmental stress already being caused by dairying at the start of the quota period.
For example, a particular market-driven trend, which was given free rein in a market-
oriented Member State and turned out to have beneficial environmental effectsin that
Member State, may have had negative environmental consequences if it had been
allowed to develop in another more interventionist Member State with different agri-
environment pre-conditions.

Table 5.1 describes the features of national quota implementation rules that we
consider relevant for classifying Member States according to their degree of market
orientation. The period up to 2006 only is considered. More recent changes to national
guota regimes are described in Chapter 3. On the basis of these features as they were
implemented over all or most of the period of analysis, the Member States of EU 15
have been ranked on five levels, from ‘most interventionist’ (France and Ireland) to
‘most market-oriented’ (UK and the Netherlands).

In Evaluation Question 2, an additional counterfactual is considered, that is the

situation without quota allocation and transfer measures with explicit or implicit
environmental objectives.
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Tableb5.1 Member States characterised according to the degree of market orientation of their quota implementation regulations

over the evaluation period (1984-2006)

Member State

Quotatransfer without land
between regions?

Quotatransfer between
producers

Operation of National Reserve
(NR)

Restructuring programmes

Level 1 —Least market-oriented

No transfers without land

By farm sale only. Since 2006

Administrative realocation to

Continuous operation since 1984,

France between Départements producers can sell quotato priority groups within regions. first the EU-funded buyout
throughout evaluation period. Administration whichissold on | 20% of NR managed at national programmes, then nationally
to other producers within same level since mid 1990s. Potentially | funded programmes
region. No quota leasing. results in transfers between
regions, but limited in practice.
No transfers without land except | Land and quota leases up to 2000 | 1995-2000: NR fed by a 10% Restructuring schemes since
Ireland within milk purchasing pools. (LFA ring fencing after 1995). siphon on land and quotaleases. | early 1990s. Main method of

Pools vary in size and geographic
extent.

Now transfers within milk
purchasing pools, priority groups
favoured. Temporary leasing on
similar basis, but national pool
option.

Allocated to hardship cases.

acquiring quota 2000-6.
Administrative purchase for
alocation to priority groups.

Level 2—Weak m

arket orientation

Two trading regions.

Upper limit on quantity

Y oung farmers have priority.

Y es. Also confiscation of unused

Belgium transferred, distance limit, quota under certain conditions.
siphon. Administrative transfers
(Free market transfersin
Flanders until 1996)

Finland Seven trading regions. Mixed market-oriented/ Distributed to regionsin None.

admini strative transactions.
Upper limit on size of transfer.

proportion to existing quota.
Allocated to producersin priority
groups.
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Table5.1 (continued) Member States characterised according to the degree of market orientation of their quota implementation

regulations over the evaluation period (1984-2006)

Level 3—Moderate market orientation

No transfers between trading Since 1993, transfer without land | Until 1993 siphons used at National restructuring schemes
Germany regions. Until 2007, 27 trading within the same trading region different timesfor different types | during 1980s and early 1990s
regions defined at level of Lander | (since 2000 in the new Lander). of transfer. Until 2002, siphon on | with the aim of reducing the
or Regierungsbezirke. Quota exchange since 2000. unsuccessful offersonthe quota | volume of national excess quota.
Temporary transfers without land | exchange. NR quota mainly used
within trading zones 1993-2000. | to ‘equilibrate’ regional quota
markets — some movement of
guota between regions possible.
National market since 2003. Market transactions since 1992. Siphon until 2003. Inactive quota | Since 1993 payments to
Italy Ring-fencing of LFAs, mountain redistributed to priority groups encourage farmers to quit
areas. (incl. LFAs and mountain areas). | dairying. Payment diversified
1993-2003 Temporary leasing for Since 2003 NR divided among according to location of holding.
max 2 consecutive years (also regions in proportion to excess
between regions). Since 2004, production during previous 2
limited to transfers within guota years. Distributed at
‘homogeneous regions'. regional level to priority groups.
L uxembourg Transfers permitted only between | Private transactions since 2000. Priority groups. None.
producers selling milk to the
same dairy.
Since 1998 transfers between Market transfers until 2005. NR quota allocated to producers | Since 1991 abandonment
Spain regionsif they improve Transfers within regions to on points system for each region. | programmes purchased quota
production structures of recipient | priority groups. Since 2003, 15-20% siphon on which is then redistributed from
holding or extensify production Since 2006 easier for producer to | transfers between regions NR to active producers
(<2LUl/forage ha). Ring fencing | transfer only part of quota (optional within regions). Bias
of quotain LFAs 1998-2003. towards smaller farms.
Leasing of quotafor up to 2 years
between regions since 1998.
Level 4 —Stronger market orientation
Alpine LFAsring-fenced. Market transactions of permanent | Confiscation of unused quota. Unknown.
Austria guota. Restrictions on temporary | Priority groups
transfers.
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Table5.1 (continued) Member States characterised according to the degree of market orientation of their quota implementation

regulations over the evaluation period (1984-2006)

National market. Quota exchange since 1997, 1% | Priority groups young farmers None.
Denmark siphon. National restructuring and new entrants.
scheme 1989-1997. No
temporary leasing.
National market. Market transactions. Siphon. Allocations according to None.
Greece Minimum size of transfer. No objective criteria according to
transfersin last quarter of year. circumstances. Some alocations
to new producers.
National market. Restrictions on | Market transactions. Siphon. Allocation to priority groups. None.
Portugal transfers to Nitrate Vulnerable Restrictions on sale after
Zones. allocation.
Two regions. Market transfers since 2000. Allocations to producers based None.
Sweden Upper limit on size of transfer. on quota holding.

No temporary leasing.

Level 5—Most market-oriented

The Netherlands

National market.

Market transfers with land from
the start of the quota regime but
with libera rural leasing
arrangements. Permanent
transfers without land introduced
in 2006. Initially some
restrictions on amounts
transferred in relation to land.
Temporary leasing.

The aim has been to keep the NR
as small aspossible.

Only the early EU schemes. Low
uptake.

United Kingdom

Until 1993, transfers only within
5 large regions (including whole
of England and Wales). Since
1993 only minor ring-fencing for
Scottish Islands.

Initially, permanent transfer of
quotawith land coupled with
liberal rural leasing arrangement
led to permanent transfer of
guota without land after specified
time. Official permanent
transfers without land since 1993
(most common form of transfer
since 2002). Quotaleasing
possible since 1986. Temporary
leasing.

The aim has been to keep the NR
as small as possible. No priority
groups except producers affected
by movement restrictions for
temporary allocation of unused
quota.

Only the early EU schemes. Low
uptake.
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5.2.4 Time horizon, treatment of time

Both links in the causal chain involve medium- or long-term developments. Many of
the changes to trends in structure and location induced by quota management rules
required some time before becoming well established. First, milk producers had to
undergo a learning process during which they adapted their operation to the changed
policy environment and became more aware of optimal strategies under the new
conditions. Second, decisions to quit dairying, or to buy more land or more quota to
expand operations, are usually not taken in a hurry and their timing can be influenced
by other factors such as family situation, credit availability or interest rates, and
uncertainty about further policy changes. As for the second link in the causal chain,
some environmental effects are cumulative and a number of years are required before
they become apparent.

Our methodology therefore takes a long-term perspective, and ignores short-term,
year-to-year changes. Where data permit, the start of the quota regime is taken as the
benchmark situation, and trends are measured in terms of changes over subsequent
periods of circa 10 years. This means quantifying changes between the mid 1980s and
the mid 1990s, and again between the mid 1990s and the mid 2000s, and for the
whole period from the mid 1980s until 2005/06 or 2006/07.

5.25 Leve of disag