business as usual projections of agricultural outputs 

Final Report to

the environment agency

[image: image4.png]



Centre for rural economicS research

uNIVERSITY OF cAMBRIDGE

july 2004

Executive Summary

Background, Objectives and Approach

The Environment Agency, a Non-Departmental Public Body under the sponsorship of the Department for Environment, Food and Rural Affairs (Defra) and the Welsh Assembly Government (WAG), is currently assessing the risks of failing to achieve ‘good status’ as set out in the EC Water Framework Directive (2000/60/EC) (WFD).  The core objectives of the WFD are to aim to prevent deterioration of water quality, and to aim to restore surface waters and ground waters to ‘good status’ in terms of ecological and chemical parameters, by 2015.

This research contributes assessments of the effects of likely trends in agriculture to 2015 on the risks of failure to achieve good status under the WFD (in the absence of any WFD measures).  Specifically, the project will set out a ‘business as usual’ scenario (BAU) for the output of agricultural sectors.  

The approach adopted to achieve the objectives set for this project can be summarised as follows:

· Identification of key agricultural activities 

· Collection and tabulation of available statistics on trends in land use and current extent of agricultural activities at a regional (county) and national level (England and Wales)

· Review of available literature on current and future development of agriculture in England and Wales.  

· Identification and analysis of key drivers for future land use

· Analysis of results of institutional projections and other models 

· Discussion with industry commentators

· Use of regional stakeholder meetings (Nene and Ribble River Catchments) to refine methodology and projections

· Convening of a workshop for industry stakeholders to review projections and assumptions

The method adopted for producing the final projections is a hybrid approach involving projections of current trends (adjusted for known developments in the drivers), institutional projections, available models, expert opinion, stakeholder meetings and a peer review process

Trend Analysis

The project began by identifying general trends in agricultural land use, livestock numbers and farm structures between 1990 and 2002.  In terms of land cover the following were identified: 

· A decline in the area of temporary grass (this may be linked to the considerable fall in dairy cow numbers)

· The total cereals, oilseeds and pulses area (and corresponding set-aside) has been relatively stable

· A decline in area down to root crops

· A decline in horticultural crops

· Increase in area sown to maize

· Increase in farm woodland

The following trends in livestock numbers were identified over the same period:  

· Decline in dairy numbers

· Initial increase in beef numbers followed by decline towards end of period

· Decline in sheep numbers 

· Rapid decline in pig numbers at end of period

· Increase in poultry numbers

In terms of the structure of the industry and other factors the following were found:

· Process of specialisation both within farms and between regions

· Process of rationalisation of businesses, that is fewer larger businesses with a complex system of legal arrangements

· Growth in ‘hobby farming’

· Area under Environmental Schemes increasing

Identification of Key Drivers
The second stage of the research involved the identification and analysis of the key drivers that were expected to determine land use up to 2015.  These included:

· Market forces (future supply and demand in the UK, EU and World)

· Political (national and international: includes EU policy reform, EU enlargement, environmental legislation, world trade talks)

· Continued rationalisation within agriculture and alternative business structures

· Supply chain that is consumer rather than producer driven (food quality, safety, welfare issues etc)

· Technological Change (new breeds, seeds, GM, alternative farming systems, larger machines)

· Macroeconomic Factors (growth rates, exchange rates etc, wealthier customers, oil economy)

Derivation of Projections

Third, on the basis of our analysis we estimated changes in land use and stocking up to 2015.  Key projected trends for land-use and stock numbers are:

· Removal of set-aside brings land back into to arable production

· Reform of EU sugar regime leads to reduction in sugar beet area

· Continued decline in dairy numbers as yields increase. 

· Decline in beef and sheep herds due largely to the impact of decoupling, but not as high as initial projections predicted

· Cereal production likely to increase due to reduction in sugar beet and set-aside areas

· Oilseed rape area increasing, but not pulses

· Continued decline in area down to potatoes and horticultural crops

· Temporary grass declines in areas as dairy herd declines.  However, on balance, permanent grass predicted to change only due to land moving out of agriculture

· Continued trend of land moving out of agriculture into other uses

The relatively small changes in predicted land use hide many potentially significant changes relating to: i) the structure of the industry, ii) the management of businesses and iii) the intensity of land use.  In particular the future intensity of land use is likely to be as important as land cover in determining the impact on water quality.  Overall, these changes could have a significant impact on the environmental footprint associated with agriculture and in particular its impact on water quality.   

Greater environmental regulation, better management and new technology (such as cheaper methods of precision farming) may well lead to lower environmental impacts of farming. 

Key factors and areas of uncertainty in projections

Inevitably there is considerable uncertainty surrounding the projections, because many of the drivers considered are in the process of change, not least the CAP.  Some of the key areas of uncertainty identified include:

· Development of markets for agricultural products.  For example, projections for wheat and milk production have been shown to be very sensitive to the price levels

· Impact of recent CAP reforms including:

· Degree to which farmers treat Single Farm Payment as decoupled

· How cross-compliance will be implemented

· Existence of set-aside and what happens to set-aside land if it is abolished

· Extent of reform of sugar sector

· Implications of trade liberalisation

· Funds available for agri-environmental schemes and uptake by farmers

· Extent of voluntary and compulsory regulation

· Extent of restructuring that will occur

· The extent that markets for alternative (non-food) uses of agricultural products develop

· Regional variations on the national trends

· Likely actual developments in specific policy measures regarding renewable energy

Future Work

As we move closer to 2015 and the implementation of the WFD the actual impacts of the drivers will become clearer and a better understanding of land use change will be obtained.

The projections, through necessity, have been general in nature.   This means that further work is required to refine the projections in those areas that are defined as being at risk of failing to achieve good status as defined in the WFD.  This further work needs to provide a more detailed picture of land use change in order to gain an understanding of the subtleties within river catchment areas. In addition, changes in farm practices that may alter the environmental impact of the designated land use need to be assessed in more detail.  
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Business As Usual, includes all changes that will occur, or are likely to occur, except as a consequence of the WFD

CAP
Common Agricultural Policy (of the EU)

CAPRI
Common Agricultural Policy Regionalised Impact (model of the Institute for Agricultural Policy, Market Research and Economic Sociology, Bonn University)
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Centre for Rural Economic Research (of Cambridge University)
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Countryside Stewardship Scheme
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Department for Environment, Food and Rural Affairs 
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Directorate-General for Agriculture (of the EU)

EA 
Environment Agency
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Everything But Arms (agreement of the EU) 
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Entry Level Scheme (for environmental improvement and protection)
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Environmentally Sensitive Areas
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Food and Agricultural Policy Research Institute

FBS
Farm Business Survey (co-ordinated by Defra)

FMD
Foot and Mouth Disease (of livestock)

FØI
Danish Research Institute of Food Economics (under the Ministry of Food, Agriculture and Fisheries)

GAEC 
Good Agricultural and Environmental Condition

GES
Good Ecological Status

GM
Genetically Modified (refers to crops)

HGCA
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Higher Level Scheme (for environmental improvement and protection)

IPPC 
Integrated Pollution Prevention and Control (directive of the EU)

LFA
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MDC
Milk Development Council
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Abbreviations

MTR
Mid Term Review (of the CAP, June 2003)

NFU
National Farmers Union

OECD
Organisation for Economic Co-operation and Development

OFS
Organic Farming Scheme

OP
Organophosphorus

OSR
Oilseed Rape

OTM 
Over Thirty Month (scheme for British cattle)

RA
Risk Assessment

RBC 
River Basin Characterisation

RBD 
River Basin District

RPG 
Sustainable Food and Farming Research Priorities Group (of Defra)

SAC
Special Area for Conservation

SDA
Severely Disadvantaged Areas

SFP
Single Farm Payment (policy of the EU)

SMP
Skimmed Milk Powder

SRC
Short Rotation Coppice

SSSIs
Sites of Special Scientific Interest

USDA
United States Department of Agriculture

WAG 
Welsh Assembly Government

WFD
Water Framework Directive (of the EU)

WTO
World Trade Organisation
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1. background

1.1 The Environment Agency, a Non-Departmental Public Body under the sponsorship of the Department for Environment, Food and Rural Affairs (Defra) and the Welsh Assembly Government (WAG), is currently assessing the risks of failing to achieve ‘good status’ as set out in the EC Water Framework Directive (2000/60/EC) (WFD).  The core objectives of the WFD are to aim to prevent deterioration of water quality, and to aim to restore surface waters and ground waters to ‘good status’ in terms of ecological and chemical parameters, by 2015.

1.2 Defra (in conjunction with the Welsh Assembly Government) has the responsibility for undertaking the economic analysis for England and Wales in order to meet the requirements of the Water Framework Directive.  Defra will be responsible for co-ordinating delivery to the European Commission of an UK 2004 report.

1.3 This research will contribute assessments of the effects of likely trends in agriculture to 2015 on the risks of failure to achieve good status under the WFD.  Specifically, the project will establish a ‘business as usual’ scenario (BAU) for the output of agricultural sectors.  Business as Usual in the context of the WFD and this project has a very specific definition.  It is taken to include all agreed and likely to be agreed policies and measures by 2015 (e.g., recently agreed reforms of the Common Agricultural Policy (CAP)).  However, it does not include policies and measures specific to the WFD.    

1.4 The pattern of pressures on water bodies will be determined by the interaction of many factors including: the level, types and intensity of agricultural activity, agricultural practices and the spatial patterns of environmental factors such as; soil types, topography and climate.  The pattern of agricultural outputs will be derived by the interaction of policy changes, markets, exchange rates and other economic forces, as well as technological progress. To some extent these trends can be identified from analysis of past trends.   

1.5 The results of the BAU projections will be used by the Environment Agency’s River Basin Characterisation (RBC) Risk Assessment (RA) team, who are assessing the risk of water bodies not achieving good status. There are a number of risk assessment ‘satellite’ models that make up the main Risk Assessment model.  A number of these satellite models relate to diffuse agricultural pressures such as nutrients (Nitrogen and Phosphorus), pesticides, sediment and acidity.  Methods for determining the impacts of these pressures on water bodies are based on factors such as agricultural activities from Defra Farm Census data 2000 coupled with the environmental sensitivity of land based on geographical and soil conditions and closeness to water bodies.

1.6 This study has focussed on the agricultural activities occurring in the RBC Risk Assessment methods for agriculture and has by necessity taken a fit for purpose approach.  The analysis has been tailored to marry up with the RA model and the project has worked within RA deadlines for 2004 reporting.  The immediate objective of the study has been to enable BAU projections for agriculture to be input into the RA process for reporting to the EC in 2004.  The study will also assist Defra in preparing to report on ‘trend analysis’ of water uses.

1.7 Where water bodies are assessed as being at risk of not meeting Good Ecological Status (GES) a programme of measures is to be carefully appraised to determine what measures will be put in place to aim to achieve GES.  A further, important objective of this research has been to undertake the initial analysis required for providing a sound baseline from which measures to address the main current and future pressures on water bodies from agriculture can be assessed.  It is proposed that Phase 2 of this study would refine the projections presented in this report in a way that captures the subtleties of local conditions.  This would increase our confidence in reasons for failure and facilitate the development of measures for water bodies at risk due to agricultural activities.

2. objectives 

INTRODUCTION

2.1 This section outlines the objectives set for the project.

Overall Objective

2.2 To estimate the likely approximate percentage changes up to 2015 in the agricultural output activities (e.g. area of relevant crop types) specified in the River Basin Characterisation (RBC) risk assessment models across appropriately defined regions in England and Wales. This should take account of likely developments affecting agriculture, including possible changes with CAP reform.  A qualitative analysis is required to explain predicted changes even when it is not possible to quantify changes.

Specific Objectives

2.3 Define a methodology for producing quantitative percentage changes relative to the current situation nationally (England and Wales) and regional output of different sectors to 2015.

2.4 Group agricultural activities appropriately into key categories for which projections can be derived in consultation with the RBC risk assessment team.

2.5 Project trends in key agricultural activities/sectors at the national (England and Wales) level to 2015 under a business as usual scenario with CAP reform.

2.6 Assess whether there are likely to be any significant regional variations in the likely changes.  For each relevant region estimate a percentage change relative to the current situation for each of the agricultural sectors/activities up to 2015.  

2.7 Provide a qualitative explanation of the factors behind the expected changes in the agricultural outputs, irrespective of whether it is possible to provide quantitative changes.

2.8 Make recommendations for improving the knowledge base and filling information gaps.

Development

2.9 If the findings are found to be valid, they will be applied in the RBC assessments.  In which case it will also be necessary to: 

· Provide a qualitative explanation of the likely developments for each type of agricultural activity affecting water and the reasons behind the projections. If possible, the qualitative assessment should identify any likely changes in intensity of production and changes in management practices (e.g., greater use of contractors etc.,).

· Phase 2 - Refine the projections so that more accurate BAU projections could be applied in the water bodies at risk of failing good status in each River Basin District as part of the initial analysis for River Basin Management Plans.

Testing

2.10 The validity of the projections should be tested by providing regional estimates of BAU projections (with the effects of CAP reform) on agricultural sectors in the Ribble and Nene Catchment areas and consulting stakeholders in these regions.

3 
outline of Methodology

INTRODUCTION

3.1… The approach adopted to achieve the objectives set for this project are discussed in this section and can be summarised as follows: 

· Identification of key agricultural activities 

· Collection and tabulation of available statistics on trends in land use and current extent of agricultural activities at a regional (county) and national level (England and Wales)

· Review of available literature on current and future development of agriculture in England and Wales.  

· Identification and analysis of key drivers for future land use

· Analysis of results of institutional projections and other models 

· Discussion with industry commentators

· Use of Regional stakeholder meetings (Nene and Ribble River Catchments) to refine methodology and projections 

· Workshop for industry stakeholders to review projections and assumptions

Identification of key agricultural activities

3.2 In consultation with the RBC team the key agricultural activities incorporated in their models were identified.  These are described and listed in Appendix 1.

Collection and tabulation of available statistics on key activities   

3.3 The next stage of the analysis involved the collection and tabulation of available information on the key agricultural activities to derive a picture not only of current land use but also recent trends.  Agricultural Census Statistics were available electronically for 1990, 1995, 2000 to 2002.  In addition hard copies of census data for most of the 1980s and remaining years in the 1990s were available. This resulted in a near complete series of information on land use for England from 1980 up to 2002.   Data availability for Wales was slightly more patchy in terms of activity coverage but it was possible to obtain time series data.  

Review of available literature   

3.4 A body of literature linked to this research was reviewed (listed in the references).  This included government publications (mainly Defra), literature on CAP reform and other future developments of agriculture and projections for agricultural land use change.  This also included the analysis of results of institutional projections and other models

Identification and analysis of key drivers for future land use

3.5 As a result of the literature review and discussion at the steering group meetings key drivers for future land use were identified.  Known and expected developments in each of the main drivers were analysed.

Discussion with Industry Commentators 

3.6 In order to validate the projections, industry experts were consulted where it was felt appropriate.  This was particularly the case when there appeared to be some doubt over future developments (for example conflicting projections). 

Stakeholder meetings

3.7 The validity of the results were tested through two stakeholder meetings based on the river catchments of the Nene and the Ribble.  These areas were chosen because of their contrasting agriculture.  Projections for land use in these catchments were made and discussed at the meeting.  This raised a number of issues that were then incorporated in the final projections.  

Regional Variation

3.8 A key objective for this project was to allow for regional variation in the projections where it was felt appropriate.  Given the timeframe available and resources it was only possible to work at a broad regional level.  Although data was available at county level, it was decided to amalgamate into Government Office Regions.  It was felt that this level of detail enabled some allowance to be made for regional variation, without the obvious problems of trying to achieve any degree of accuracy at a more spatially disaggregated level.  Regional differences in the rate of land use change were estimated by a number of methods.  Recent trends at the regional level were analysed and, where these were assumed to continue (in the light of changes in the drivers), allowance was made in the projections.  For example, it is assumed that dairy production will continue to decline faster in the East than the West thereby increasing the concentration of production in the West.  In addition to projecting the regional trends industry experts were consulted where appropriate.  The regional stakeholder meetings proved invaluable in providing insights into the likely impacts at the regional level.  Projections are thus made for the English government office regions and Wales, and these are applied in the RA model to agricultural activities in cells of 1km by 1km.  The resulting changes in pollution pressures are then aggregated up to the RBD level for WFD reporting.
Intensity

3.9 The RBC risk assessment model does not currently deal with management factors.  However it is clear that similar land uses will have different impacts on the environment in general and water in particular depending on how the land is managed.  For example, the widespread adoption of low input or zero till farming will dramatically alter the environmental impact of agriculture. Another important aspect of intensities is the uptake of the alternative farming systems.  Publicly available information provided estimates of the likely growth or decline in these systems up to 2015.

3.10 In summary, the method adopted for producing the final projections may be seen as a hybrid approach involving projections of current trends (adjusted for known developments in the drivers), institutional projections, available models, expert opinion, stakeholder interviews and meetings and the peer review process
4. Current/ RECENT land use 

4.1 A complex interaction of policy, markets, economic forces, physical factors and technology determine the pattern of land use and agricultural output in England and Wales.  Within this, economic theory would suggest that farmers will adopt the system that provides the greatest level of profit.  However it is important to recognise that farmers may have multiple goals, not just profit maximisation.  Land use is currently dominated by pasture (temporary and permanent grass, and rough grazing) and wheat which together account for two-thirds of the total agricultural area.  Therefore, the profitability of livestock enterprises and wheat is fundamental to the future development of agriculture and land use.

4.2 In order to consider future land use in England and Wales it is first necessary to assess the current situation and identify any existing trends in land use.    This is undertaken using available census data for England and Wales (Table 1 highlights the figures for England).  

4.3 The table highlights that total agricultural area in England has declined at a rate of 0.3 per cent per year since 1990, equivalent to just under 25,000 hectares per year.   

4.4 In terms of general trends over the period 1990 to 2002 in land cover the following have been witnessed

· Cereals, break crops and set-aside relatively stable (although barley declining)  

· Decline in temporary grass (this may be linked to decline in dairy).  

· Increase in uncropped land due to implementation of set-aside on substantial areas

· Decline in area down to root crops 

· Decline in horticulture  

· Growth in maize

· Growth in woodland

These trends are highlighted in Figures 1 to 3 which present the areas down to combinable crops (that is dry grains and pulses harvested with a combine harvester), pasture and root crops and horticulture in the UK between 1984 and 2003.

Table 1: Land Use and Stocking England 1990 to 2002 (hectares or head)

Activity
1990
1995
2000
2002

Average
Change per Year†








(ha or head)
(%)

Total Area
9,351,029
9,266,677
9,049,232
9,099,052

9,191,497
-24,854
-0.3











Temporary Grass
830,409
706,164
628,580
643,673

702,206
-16,356
-2.3

Permanent Grass
3,053,795
2,973,383
2,863,552
2,859,583

2,937,578
-17,259
-0.6

Rough Grazing
731,346
713,528
624,611
699,917

692,350
-5,541
-0.8

Farm Woodland
216,917
247,994
253,183
263,095

245,297
3,526
1.4

Set-aside *
71,900
544,005
480,257
518,260

403,605













Wheat
1,883,581
1,730,339
1,956,334
1,876,217

1,861,618
5,371
0.3

Winter Barley  
793,140
607,697
510,746
470,014

595,399
-26,394
-4.4

Spring Barley  
306,707
228,253
241,158
251,978

257,024
-4,185
-1.6

Oats  
69,641
80,005
80,040
97,685

81,843
1,878
2.3

Other cereals  
18,797
15,571
22,272
19,843

19,121
259
1.4











Potatoes  
134,373
130,077
126,721
119,293

127,616
-1,113
-0.9

Sugarbeet  
193,991
195,958
172,718
169,043

182,928
-2,346
-1.3

Horticulture  
186,134
166,530
153,250
158,256

166,042
-2,524
-1.5

Field beans  
138,456
117,676
122,038
160,669

134,710
1,148
0.9

Peas 
71,814
73,520
81,738
82,816

77,472
1,003
1.3

Oilseed Rape  
342,453
299,767
294,086
324,512

315,204
-2,037
-0.6

Linseed  
33,569
52,486
68,285
11,006

41,337
-447
-1.1

Maize  
33,265
100,432
97,624
111,333

85,663
5,781
6.7

Other Arable  
9,471
25,890
25,562
22,694

20,904
1,072
5.1

Bare fallow  
33,793
31,436
24,763
19,968

27,490
-1,127
-4.1

Veg in Open 
128,295
115,619
105,571
111,781

115,317
-1,595
-1.4

Total Fruit  
43,260
35,646
32,913
30,887

35,676
-983
-2.8











Dairy  
1,997,685
1,809,282
1,575,320
1,462,155

1,711,111
-44,432
-2.6

Beef  
677,545
785,650
778,820
665,416

726,858
879
0.1

Breed herd replace  
1,002,758
1,015,461
932,479
877,920

957,155
-10,444
-1.1

Other cattle over 1yr  
1,419,516
1,289,518
1,264,762
1,181,520

1,288,829
-17,578
-1.4

Cattle under 1yr  
1,949,967
1,797,089
1,596,109
1,343,651

1,671,704
-46,866
-2.8

Breed pigs  
644,287
617,893
502,056
457,841

555,519
-16,080
-2.9

Other pigs  
5,647,378
5,708,410
4,931,299
4,171,807

5,114,724
-117,358
-2.3

Breed ewes  
9,276,023
9,103,412
8,914,497
7,329,473

8,655,851
-127,865
-1.5

Lambs under1yr  
10,676,319
9,969,752
9,710,404
7,638,074

9,498,637
-205,804
-2.2

Other sheep  
634,275
534,121
484,450
429,201

520,512
-16,003
-3.1

* Note: The trend figures for arable crops, especially wheat, are greatly influenced by the implementation of the set-aside policy in the period covered by this table.

† Trends calculated by linear regression and reported as percentage change on the mean.

Figure 1: UK Combinable Crops 1984 – 2003
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   Source: Defra, Agriculture in the UK

Figure 2: UK Pasture 1984 – 2003
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   Source: Defra, Agriculture in the UK

Figure 3: UK Root Crops and Horticulture 1984 – 2003
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   Source: Defra, Agriculture in the UK

4.5 In terms of livestock there have also been some marked trends during the period.  For example, changes in support meant that suckler beef became more profitable than sheep in upland systems.  This initially led to increases in beef numbers at the expense of sheep.  In the case of Dairy production the existence of quotas coupled with technological progress and rationalisation of production has led to a large decline in the dairy herd as highlighted in Figure 4.  For pigs very low returns in the late 1990s led to a dramatic decline in the herd size (by around a third).  Poultry numbers on the other hand have risen steadily throughout the period.

[image: image5.png]


Figure 4: UK Dairy Herd and Yield per Cow 1973 - 2002

Source: Defra, Agriculture in the UK

Regional Variation

4.6 Regional variations to these aggregate trends are occurring.   Over a period of time there has been a trend towards specialisation in agricultural production both within farms and within regions.  Table 2 presents the change in the regional share of the area of some of the major crops.  The South-East has witnessed the largest decline in total agricultural area and this is particularly reflected in declines in potatoes, cereals and horticulture.  Potatoes have become increasingly concentrated in the Eastern region with a six percentage point increase.  The South-West, probably because of its climatic advantages and Yorkshire and Humber have increased their share of horticulture. 

Table 2 Percentage Point Change in Regional Share of Enterprise Area between 1990 and 2002 


Agricultural Area
Sugar Beet
Potatoes
Cereals
Horticulture

North East
0.1
0.0
0.3
0.2
0.2

North West
0.0
-0.1
0.1
0.0
-0.3

Yorkshire And The Humber
0.2
1.0
-0.6
0.2
1.9

East Midlands
0.2
-0.5
-2.8
0.3
0.9

West Midlands
-0.2
0.3
-0.5
0.2
1.8

Eastern
0.4
-0.7
5.8
0.2
-2.5

South East
-0.6
0.0
-2.1
-1.0
-4.5

South West
-0.1
0.0
-0.2
-0.1
2.5

4.7 Regional changes in the share of livestock can be seen in Table 3, although these figures have to be interpreted carefully because of the impact of Foot and Mouth from 2001.  Some general trends do appear such as the concentration of dairy production in the Western areas of the country.  In contrast, the declining national pig herd has meant that the relative share of Yorkshire and the Humber and the Eastern region have increased markedly.  

Table 3: Percentage Point changes in Regional Share of Livestock 1990 - 2002


Pigs
Beef
Dairy
Sheep

North East
0.0
-1.9
-0.3
0.7

North West
-2.4
-2.1
1.6
-0.3

Yorkshire And The Humber
4.2
0.6
-0.1
0.6

East Midlands
0.3
1.3
0.0
0.0

West Midlands
-1.1
0.1
0.6
0.3

Eastern
3.5
0.2
-0.8
-0.2

South East
-1.6
0.6
-1.6
-0.9

South West
-2.7
1.1
0.8
-0.2

Wales

4.8 The pattern of land use is clearly very different in Wales (Table 4).  Grass dominates with nearly one million hectares compared to 65,000 hectares down to crops. Increased specialisation in livestock production has been evident with cereal area declining from around 17 per cent in the 1970s to just five per cent by 2002.  Although pasture dominates, there are of course areas where cropping is a major land use.  For example, just under half of the potato crop comes from Pembrokeshire.   

Table 4 Land Use and Stocking Wales 1990 to 2002 (ha or hd)*

WALES
1990
1995
2000
2002







Tot Agric Area



1,632,504







Grass < 5 yr
149,000
137,794
133,000
128,416

Grass >= 5 yr
904,000
899,322
933,000
925,390

Rough Grazing (sole rights)



272,410

Rough Grazing (common)



180,305







Cereals for threshing
n/a
47,407
45,671
45,304

Wheat
11,000
11,344
14,516
15,288

Barley
39,000
31,552
26,747
25,404

Crops Stockfeed
5,000
10,011
11,683
4,000

Hortic Crops
2,000
1,604
1,765
1,610

Veg excl potatoes

836



Potatoes
4,000
3,691
2,653
2,295

SBeet

87



OSRape

1,578
1,593


Set-Aside



4,259







Cattle + calves tot.
1,363,000
1,336,553
1,273,000
1,195,146

Dairy cows
327,000
294,345
269,000
366,078

Beef cows
204,000
218,902
224,000
264,411







Sheep & lambs tot.
10,935,000
11,190,732
11,192,000
10,050,140

B.Ewes & 2-tooth
5,235,000
4,953,088
5,645,000
5,154,804

Pigs Tot.
101,000
90,764
68,000
44,344

B. Sows & gilts
15,000
10,267
9,000
8,000







Fowls tot.
7,022,000

10,404,000
6,072,000

Fowls - Layers
1,587,000

1,365,000
1,135,000

Broilers
4,704,000

8,245,000
4,337,000

* These categories differ from those for England because the published 
   categories differ.  Forecasts, however, were made on the basis of census
   data that were aggregated up from the RA models (not published here 
   owing to disclosure issues).

Farming Types and Systems 

4.9 Defra operates a system of classification of farms into farm types.  Table 5 presents the main farm types in England and changes in their number since 1990 (it should be noted that these are an amalgam of subtypes).  There have been major declines in general cropping and dairy farms and growth in pigs and poultry (although largely accounted for by poultry) with relative stability in the other farm types.  The large jump in farms classified as other has been a result of the reclassification of farms.  The distinction made in the past between minor and major holdings has now been removed and farms that were previously considered minor holdings have been placed in the other category. 

4.10 The number of holdings in the main categories has declined by about 8 per cent since 1990.  However, this figure is likely to considerably under estimate the changes in the number of farm businesses during the same period.  The recent low returns from agriculture have accelerated the process of rationalisation.  This process has led to fewer larger businesses with a complex system of legal arrangements which are not reflected in the number of holdings

Table 5 Numbers of Holdings by Type England 1990 to 2002






  Change per year†

Farm Type
1990
1995
2000
2002
(ha or head)   (%)









Cereals
20,154
19,960
20,996
21,258
102
0.5

General Cropping
14,316
12,909
9,861
9,200
-448
-3.9

Horticulture
10,503
8,558
9,644
9,520
-52
-0.5

Pigs & Poultry
5,635
4,693
6,122
6,991
119
2.0

Dairy
22,793
19,632
15,219
14,342
-731
-4.1

Cattle and Sheep (LFA)
11,286
10,513
10,097
11,763
0
0.0

Cattle and Sheep (lowland)
30,222
31,024
32,817
33,778
296
0.9

Mixed 
11,890
11,426
10,915
10,284
-124
-1.1

Other
23,854
27,397
52,187
70,735
3,827
8.8

† Trends calculated by linear regression.

4.11 In Wales the predominant farm type is cattle and sheep accounting for over 40 per cent of total holdings.  This figure is substantially higher if the minor holdings classified in other are discounted.

Table 6 Number of Holdings by Type, Wales 2002

Holding 


Number of holdings

 Type
 

('000)






Dairy 


3.1

Cattle and sheep (LFA)
12.8

Cattle and sheep (lowland) 
3.6

Cereals


0.3

General Cropping

0.1

Pigs and poultry

0.5

Horticulture

0.5

Mixed


0.6

Other


14.6

Total
 
 
36.5

4.12 The number of holdings on LFAs highlighted in Table 6 gives an indication of the area under this designation within Wales.  Figure 5 highlights the LFA designation in Wales and also for comparative purposes England.  The majority of Wales is designated as LFA whilst in England it is largely limited to the Northern and Western parts of the country.  This is important when considering regional differences in future projections.
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Figure 5: Less Favoured Areas in England and Wales

Farming Systems

4.13 In addition to differences in types of farm there are also important differences in farming systems within types.  Though it is clear that what might be termed conventional farming still dominates, a significant minority of land is under alternative farming systems.  Organic farming is discussed later but now accounts for around a third of a million hectares in England and Wales.  However, from March 2003 to January 2004, the UK organic area and in-conversion area declined by 6%, which could be taken to mean that the rapid increases of recent years are ending.  Other systems such as reduced tillage, integrated systems and low input farming have all been adopted to varying degrees.  However, if these other farming systems grow in importance in the next ten years this will have important implications for overall land use.  This will be considered further in the next section.  

Agri-environment  Schemes

4.14 It is outside the scope of this report to consider the role of agri-environment schemes in detail.  However, in terms of agriculture and land use, it is clear that agri-environment schemes require consideration.  In England, the main schemes are Environmentally Sensitive Areas (ESAs), Countryside Stewardship Scheme (CSS) and organic farming scheme (OFS).  The system is different in Wales with Tir Cymen, Tir Gofal and Organic Farming Scheme.   A major difference between England and Wales is that ESA’s are spatially designated whereas Tir Gofal is open to all farms in Wales.

4.15 By 2002, in England, over a million hectares were enrolled in environmental schemes (Table 7).   The degree to which these schemes alter land use and therefore the environmental footprint of agriculture differs depending in part upon the options that are adopted.

Table 7 Areas under Agreement England

 
1987
1992
1999
2000
2001
2002


thousand hectares

ESAs
31.2
129.4
523.5
550.0
579.0
620.0

Countryside Stewardship
. .
. .
139.9
192.1
263.3
334.0

Organic conversion
. .
. .
16.1
95.9
134.5
158.3

Woodland

12.8
32.7
36.2
40.9
45.9

Moorland (closed scheme)
. .
. .
15.8
15.8
15.8
2.7

Source:  www.defra.gov.uk/environment/statistics/land/kf/ldkf04.htm

4.16 Further disaggregation of the organic figures highlights considerable regional variation in uptake with high uptake in livestock areas and relatively low uptake in cropping areas (Table 8).  

Table 8 Organic and In-Conversion Land by Region, England 20031 (ha) 

REGION
Total
Organic
In-Conversion

North East
27,747
12,415
15,332

North West 
22,804
15,096
7,708

Yorkshire and Humberside
9,225
6,968
2,257

East Midlands 
14,859
11,959
2,900

West Midlands 
29,400
23,423
5,977

Eastern
11,893
7,753
4,140

South West
96,058
78,082
17,976

South East
34,849
23,348
11,501






ENGLAND Total
246,835
179,044
67,791

Note 1) overall area does not match that in Table 6 due to different years and also includes land in conversion

Source:  http://statistics.defra.gov.uk/esg/evaluation/ofs/ch2.pdf

4.17 In Wales, at the end of 2002 some 55,000 hectares were either in conversion or converted to organic.  By October 2003 around a further 100,000 hectares was enrolled in Tir Gofal (Table 9 and Figure 6).  

4.18 The future development of agri-environment schemes is likely to impact on land use and therefore this is discussed in more detail in the next section.

Table 9: Estimated Areas Subject to Environmental Schemes, Wales

Activity 
End December 2002
October 2003


No. of Agreements
Area (ha)
Area (ha)

Organic Farming Scheme 
618 
55,101
-

Habitats under Tir Gofal 
1,145 
68,049
97,115

Extensification of Grassland 
625
3,744
4,618

Extensification of Arable 
380 
3,590
6,218

Conversion Arable to Grass 
- 
190
273

Buffer Zones/Streamside Corridors 
477 
396
576 

Source Mid Term Review of Wales Rural Development Plan

Figure 6: Agri-environmental Schemes (OFS and Tir Gofal) Wales
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Land  Ownership

4.19 A final current trend that requires consideration is the fact that a considerable amount of activity in the land market is currently being undertaken by ‘non-farmers’.  If this trend continues it has the potential to influence land use as these owners may well have preconceived ideas as to how the land should be utilised.

Summary of Trends

· Gradual decline in agricultural area

· Process of specialisation both within farms and between regions

· Process of rationalisation of businesses, that is fewer larger businesses with a complex system of legal arrangements

· Growth in ‘leisure farming’

· Area under Environmental Schemes increasing

4.20 This section has briefly examined current land use and recent trends.  The next section identifies and discusses the key drivers for future land use.

5. key drivers

5.1 The previous section has outlined current land use and farming in England and Wales.  This section addresses the question of how this land use will evolve up to 2015 and the implementation of the WFD.  As noted in the previous section it is a complex interaction of policy, markets, economic forces and technology that determines the pattern of land use and agricultural output in England and Wales.   Therefore future land use will be dependent upon the development of these drivers.   Again it should be emphasised that, in environmental terms, it is not just land use that is important but how the land is managed.

Drivers of Change

5.2 The next stage is to consider the extent that these trends will continue, and what factors are likely to influence the continuation of the trends.  An excellent outline of potential drivers and constraints can be found in the Sustainable Food and Farming Research Priorities Group (RPG) analysis of pressures and drivers (listed in Appendix 3).  The drivers considered in this report are listed here.

· Market forces  (future supply and demand in the UK, EU and World)

· Political (national and international includes EU policy reform, EU enlargement, environmental legislation, world trade talks etc)

· Continued rationalisation within agriculture (alternative business structures)

· Supply chain that is consumer rather than producer driven (food quality, safety, welfare issues etc)

· Technological Change (new breeds, seeds, GM, alternative farming systems, larger machines)

· Macroeconomic Factors (growth rates, exchange rates etc, wealthier customers, oil economy)

5.3 There are a number of difficulties associated with incorporating the drivers in the analysis. First, the importance of the individual drivers is likely to vary considerably in terms of their impact on different agricultural activities.  Second, there is clearly a complex interrelationship between the various drivers (see Figure 7).  Third, some drivers are more certain than others (for example CAP reform has largely been agreed, but no agreement has been reached in the WTO).  Fourth, legislative drivers, particularly for environmental benefits, are highly dependant on politics and public opinion, which are especially difficult to project.  However, the drivers will generally be felt in either price or cost changes for the activities identified as part of this study.  It is these price and cost changes that will determine the type and intensity of land use.

Figure 7: Schematic Representation of Drivers of Future Agricultural Land Use
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5.4 It is the way in which the drivers influence the profitability of alternative land uses that will determine agricultural (or non-agricultural) output.  Environmental legislation may for example directly influence land use (for example through set-aside requirements and buffer zones) or indirectly by raising the costs of production and therefore leading to farms moving away from production (for example greater requirements for pollution control). 

5.5 Clearly the drivers cannot be viewed in isolation as there is a complex web of interdependency.  It is this interaction that will impact on the profitability of farming as well as the relative profitability of different farming systems.   Some of these factors may influence land use at the extensive margin (ie the choice of crop), whilst others are likely to influence it at the intensive margin (eg use of pesticides).  

Impact of Drivers on Agricultural Output – CAP Reform

5.6 Land use in England and Wales is dominated by the production of commodities that are subject to significant support through the CAP.   Therefore reform of the CAP will play a major role in the development of land use and is the focus for this section.  Table 10 highlights the proposed reforms of the CAP.  Although there are clearly a number of aspects to the reform, it is the introduction of the Single Farm Payment, and the subsequent decoupling of farm support, that will have the main impact on land use.

Table 10 CAP Agreement Implementation In England And Wales

Feature
England
Wales

Decoupling
CAP support payments are no longer linked to production.
Decoupled, but recipients must be ‘farming’.

Cross Compliance
Land must be kept in ‘good agricultural and environmental condition’ (GAEC).  2m buffer strips around hedges and water.  Soil management plans to prevent erosion and maintain soil structure.  Permanent pasture to be reduced by less than 5% of total agricultural area, except for environment friendly afforestation.  No trimming of hedgerows 1 March to 31 July.  All or part of set-aside may put in 6-10m strips next to water, hedges, woodland and special sites.  Land must be able to be returned to cultivation by the next growing season at the latest.  Should increase the sustainability of agriculture and the environmental performance of farmers.  Farmers will also have to meet existing environmental, health and welfare conditions set out in 18 EU Directives and Regulations.  EU may specify indicators.
Claimant must ‘currently be farming’ in addition to GAEC. Under consultation.  Farmers will also have to meet existing environmental, health and welfare conditions set out in 18 EU Directives and Regulations.  EU may specify indicators.

Allocation of Entitlements
90% Historic tapering to 100% Area based by 2012.  “Precise entitlement allocations will not be known until all applications have been received and analysed”.
Historic basis only

Dairy
Payments will be decoupled based on quota held or leased on 31/3/2005 and will be included in the historic payments (i.e. will be phased out)
Payments will be decoupled based on quota held or leased on 31/3/2005 and will be paid in full with the historic payments, rising between 2004 and 2007.

Beef
Decoupled but basic price of 2224 €/t and safety net intervention price of 1560 €/t.
- same -

Sheep
Decoupled.
- same -

Cereals
Decoupled but intervention price of 101.31 €/t
- same -

Set-aside
Land claimed for payment as set-aside must be kept in that condition.  Organic producers are exempt.  Proportion required will decrease as area of unsupported crops will be included in total.
- same -

Protein Crops
Area payment of 55.75 €/ha coupled to production of peas or beans.  Subject to maximum area of 1.4 MHa across Europe
- same -

Permanent Pasture
Permanent pasture on 31/12/ 2002 must be maintained as such.  Minimum stocking rates likely to apply
- same - 

Unsupported Crops
Areas of these crops, excluding permanent crops (i.e. orchards) and woodland, are eligible for the (increasing) area component of the payments.  Increases in the acreage of these crops after 2005 will reduce the eligible area of farms.
These crops have no entitlement to payments.

Energy Crops
Coupled payment of 45 €/ha subject to contract with processor.  Maximum area of 1.5 MHa across Europe.  


National Reserve
Yes.  Consultation on: eligibility, calculation of entitlements, siphon on transfers
Yes.  Consultation.

Feature
England
Wales

National Envelope for Agri-environ. Schemes
None in England
Possible – under consultation.

Modulation to Fund Entry Level Stewardship (environ. scheme)
5% 2005 and 10% 2006 .  1st €5,000 in subsidies are exempt (Defra).


Financial Discipline
FPD Savills assume 3% in 2008 rising to 7% in 2012.


Trading of Entitlements
Entitlements may be traded together with land holdings.  During the transition, which involves historic payments, holder of excess entitlements may transfer to owner-occupiers who have low entitlements.  By 2012 as all agricultural land will have an entitlement there will be little incentive to trade.  
Can be transferred with or without land by sale and with land by lease.

5.7 Decoupling is likely to play a major role in the future development of  land use, because of the importance of support to the returns from enterprises. Examination of Farm Business data highlights the importance of support as a proportion of total output on many farms (Table A5 in Appendix 2 highlights the low net farm incomes of farms even with support).  It is clear that once this support is decoupled the economics of production will change dramatically and for many it would seem unviable.  However, the actual impacts of reform depend upon a number of factors including:

· The ability of farms (and the industry generally) to reduce costs through restructuring

· The impact of changes in production on prices

· The impact of the reforms on land prices

· The extent that producers see the payment as decoupled and take decoupling as a key point for review and decision-making

· The actual level of subsidy paid for the three different land types (moorland SDA, non-moorland SDA and other areas)

5.8 As major reforms of the CAP have only just been agreed and are yet to be implemented there is a large degree of uncertainty surrounding their actual impact.  The approach adopted in this study has been to draw upon both qualitative and quantitative analysis of CAP reform to search for a consensus view.   In terms of quantitative analysis, models that have been developed to examine CAP reform are considered as these often have allowed for (or made assumptions concerning) the complex interdependence between production and prices. These are described further in the next section.  

5.9 Particular factors that have been raised as part of the consultation process involved with this study have included impact of different rates for SFP.  In pure economic terms it may be argued that this should not affect the agricultural activity on the farm as the payment is after all decoupled.  However, if the payment is considered as a payment to the farm business (perhaps more than the farm household) and is not treated as fully decoupled then differences in the payment rates may effect production.  Recent work by Defra (2004) considers the impact of the scheme to be adopted in England.  They conclude that it will have distributional impacts and that a proportion of businesses will suffer a reduction in income.  The main losers by farm type are dairy, mixed and cereal farms and they thus face the greatest pressure for economic reform.  The main winners are general cropping, horticulture and cattle and sheep farms (both LFA and lowland).

5.10 The extent that farmers view the payment as decoupled will be important. In fact, in part of the stakeholder consultation there was an indication that the payment would be treated as part of the farm business.  For example it was stated that the difference between the SDA and non-SDA payment is equivalent to a penny a litre in the return from milk.  This degree of linking the payment with production suggests that farmers will view the SFP as coupled, at least in the short run.  

5.11 It is possible that the redistribution brought about by the change to an area based payment and the splitting into three regions will have an impact on the production decisions of farmers.  Those that have their payment cut may react differently to those where it has increased or remained relatively stable.  Those facing a cut will be more likely to look for alternative sources of income and therefore may change their farming practices to a greater extent.

5.12 The retention of set-aside as a supply control policy in the reforms would appear to be against the ethos of the CAP reform.   The costs and benefits of set-aside (economic and environmental) are well documented (see CRER, 2001).  If in the future set-aside is abolished (or set to zero), this has the potential to bring a significant area of land back into agricultural production particularly in the main arable regions of England.  Although, for a number of reasons, it is not clear that all the land in set-aside would return to arable production as it is likely that much of it may be more marginal land (due to soil quality, topography, access etc) and after decoupling it may not be viable to cultivate it.  In addition some farms have seen a benefit from the fallow qualities of set-aside and may wish to maintain this.  Given that set-aside has perceived environmental benefits, the question arises whether an environmental scheme that provides these benefits will be established in its place.  This clearly relates to funding availability and whether funds allocated through Pillar 1 to set-aside will be made available for such a scheme through Pillar 2.  If this is not the case, it is hard to envisage where the funding for such a scheme might emerge from.

5.13 A further important factor is the likely impact of cross-compliance.  The importance of cross-compliance in terms of land use has engendered detailed discussions at the steering group and stakeholder meetings with a wide range of views being expressed.  It is felt that there will be some impact in terms of the need to maintain land in good agricultural and environment condition.  Maximum and minimum stocking rates could, similarly, constrain changes in land use.  In addition it was felt that the need to produce detailed soil management plans may have implications for land use in specific cases but is unlikely to have major widespread impacts.

Other Considerations

5.14 The enlargement of the EU has the potential to influence agriculture in the UK both as a possible competitor for the production of commodities but also as a potential market for products.   Defra have commissioned work to examine the impact of enlargement but unfortunately this work was not completed in time to be incorporated into this study.  However, The NFU (NFU 2004) have also analysed the potential impact and our discussion is based upon this and other commentators’ views. The broad conclusion from analysis of available information is that enlargement is likely to have relatively minor impacts on agriculture in the UK and therefore will not be a major determinant of land use up to 2015.  The general view was that increased competition will be offset, to some extent, by market access for UK products.  This has the potential to create opportunities for dairy exports.  Overall, the effects on beef and sheep are negligible.  There may be more impact on cereals in the longer term but in the short to medium term this is again viewed as marginal.  At the Nene workshop the point was raised that, for horticultural products, access was already occurring as part of the pre-accession agreements.

5.15 On a wider scale, trade liberalisation through the WTO clearly has the potential to significantly alter the profitability of UK agriculture and hence change land use.   However, given the long time frames associated with negotiation, let alone implementation, it is very difficult to build in impacts to our analysis.  The proposal by the EU to cease export subsidies has the potential to impact most on the beef and dairy sectors, as well as forcing change on the sugar sector.  These are also the areas most likely to be affected by increased market access.  This may be felt in terms of price for these commodities and this might be seen to offset potential price rises from the assumed reduction in production after decoupling.   Outside of the general trade talks the WTO does have an impact on other land use through dispute resolution: countries found to be in breach of WTO rules may be forced to reform through punitive trade sanctions.  This is particularly relevant for sugar at the present time. This is considered next (in conjunction with other factors likely to influence this sector).

5.16 The Everything But Arms (EBA) agreement has the potential to most significantly impact on the sugar beet sector.  The agreement has a number of facets but simply put will enable duty free imports into the EU from a large number of developing countries for a number of agricultural products (including sugar). Without reform, the managed EU sugar market is likely to be undermined by unlimited duty-free preferential imports under the EBA and Balkans initiatives; future WTO-agreed reductions in non-preferential import duties, and the potential impact of the WTO case led by Brazil, Australia and Thailand.   These pressures together are seen to make reform inevitable and preliminary options have been put forward and a firmer proposal is imminent.  The outcome of the reforms is clearly uncertain however the view is that the industry will be maintained but on a smaller scale.

5.17 The policy move towards a more sustainable future in its broadest sense does have implications for agriculture and land use.  A number of initiatives are underway for renewable energy sources (Defra 2004).  These involve non-agricultural activities such as offshore, and onshore, wind generation but also approaches that involve land use such as the generation of energy from biomass and the production of biofuels from crops such as wheat, sugar beet or oilseed rape.   These latter options have particular implications for land use.  For example Eyre et al (2002) speculate that ‘… for the purposes of this illustration we assume that up to 25 per cent of agricultural land might in time become available [for biomass production]’ (p46) There is considerable momentum behind the establishment of a biofuels industry in England and there has been much discussion of the tax break required to kick-start the biofuels industry.  If the Government takes the decision to implement such incentives then crops for this purpose could become a significant land use.  However, in this study, we have taken the view that such radical changes in land use are unlikely by 2015.

5.18 As agricultural trade gradually becomes more liberalised then production in the UK will become more open to the world supply and demand situation.  Therefore, the strength of world markets will become increasingly important.  The RPG (cited in Appendix 3) highlight the potential importance of the development of markets such as China and India in terms of the supply of commodities but also major markets.  Similarly Argentina and Brazil look set to become major exporters.  It is thus clear that countries such as these have the potential to influence the development of world markets and hence influence the strength of prices.  

5.19 Taking beef production as an example, the drivers will put conflicting pressures on prices.  On the one hand reduced supply (arising through decoupling) may lead to higher prices for beef.  On the other hand, trade liberalisation will enable imports to access the EU and UK more easily putting a downward pressure on prices.  The profitability of the beef enterprise (and therefore the extent of production) will be sensitive to these changes.

5.20 A much discussed driver is climate change and its potential implications for UK agriculture (see for example Hossell et al, 2003).  Climate change does have the potential to influence land use in a number of ways including through impacts on yields of existing crops and livestock (level and variability), or the introduction of new crops.   However, without dismissing its importance, it is felt unlikely that it will influence land use in the time frame considered for this study and hence is not considered further here.

5.21 Examination of the list of drivers suggested by the RPG in Appendix 3 highlights that a number relate to the changing nature of the supply chain.  Whilst there are many implications of this relating to traceability, quality assurance and niche products, as highlighted in the table, it is generally argued that whilst their may be some impact in specific cases it is unlikely to alter the major land uses.  Although in the Nene stakeholder meeting, the importance of the concentration of retail power on land use in areas such as South Lincolnshire was emphasised.  It was felt that if major retailers become more environmentally aware this will drive land use.  The same will occur as environmental concerns become more incorporated into quality assurance.

5.22 Technological change will continue to influence land use.  For example as yields increase then the areas of crops or numbers of animals required to meet demand will decline.  This is particularly the case for products such as milk and sugar beet where quotas are placed on output.  In addition for other commodities where the market is unlikely to grow significantly (for example some horticultural products) areas down to these crops will decline.  It is hard to argue that the upward trends in yields will falter within the timeframe for this study. However, the lower returns from agriculture may reduce investment and therefore reduce the rate of technological progress.  For example, reduced investment in UK seed breeding has been cited as a major concern for the future competitiveness of the cereal sector (Renwick and Coombe, 2003).

5.23 As mentioned in the previous chapter the future development of agri-environment schemes will be important.  A key development is the  introduction of an Entry Level Scheme (ELS) and Higher Level Schemes (HLS).  The ELS has the potential to incorporate a large part of agriculture (an objective of the scheme is an 80 per cent take up).  Assessing the overall impact of the ELS is complex and will depend upon the options that are adopted.  However, again it is felt that the impact on land cover will not be major.  The HLS has more potential to change land use.  However, these are likely to be spatially targeted and funds will be constrained – and are consequently not considered as part of BAU for this study.  Therefore whilst important for specific areas, at the scale used for this project they are considered to have little impact on land use.   The impact of environmental schemes in general depends upon the availability of funds in Pillar 2.  It might be argued that the current allocation of funds to Pillar 2 is inadequate to lead to marked changes in land use.  If funds are markedly increased (for example through transfer from Pillar 1 to Pillar 2) then their impact could be much more significant.
5.24 There are a wide range of environmental pressures (largely felt through increased regulation) likely to impact on agriculture, such as changes in pesticide approvals and tighter pollution controls.  Legislation such as the Integrated Pollution Prevention and Control directive (IPPC), although not affecting the smaller units, must also be considered.  In addition the designation of land as nitrate vulnerable may impact on the ability of farms to change land use as the relative profitability of enterprises changes.  This is particularly relevant to the most intensively stocked areas. These factors are important to the farm business and likely to impact on the decision making of farms, however they are hard to quantify in terms of impact on land use.  

5.25 Resource constraints are also likely to influence the future development of land-use.  Water availability and quality is likely to have an impact on land use particularly horticulture and potatoes.  In addition the availability of labour will also influence the ability of farms to maintain or change enterprises.  For example many horticultural products depend upon the availability of a casual labour force.   In addition, many livestock enterprises are dependent upon the ability to find good stockmen.

5.26 The future intensity of land use is likely to be equally as important as land cover in determining the impact on water quality.  It is difficult to quantify the impact that the drivers will have in this area.  

Table 11: Summary of Drivers taken into Account 

Factor
Details
Comments

CAP 

Commodity 

Reform
Decoupling – Beef, Sheep, Cereals Oilseeds Pulses 

SFP wholly area based payments by 2012. (SDA, Moorland, Other)

Dairy – decrease in price.  Quotas in place

Proposed reforms of Sugar  

Environmental (discussed below)

Set-aside  -  (See table A5  and A6 for more detail on CAP agreements)
Major implications for intensive and extensive margins.  How many farmers, with negative net margins, will treat Single Farm Payment (SFP) as income and cease producing?  History and the traditional return on capital obtained by private farmers might suggest that many will not in the short and medium term.

EU Enlargement
Minor impacts on agriculture in the UK – increased competition offset by market access – impact on sterling uncertain.  Opportunities for dairy exports, but effects on beef and sheep likely to be negligible. Cereals more impact in longer term
Appears to have relatively few implications for major land uses in the short to medium term

Environmental Measures
CAP cross-compliance (for details see previous table).  Environmental legislation (eg phase out of certain pesticides). Entry Level Schemes: Resource constraints
Most impact likely relates to intensive margin rather than extensive margin.  Uptake of countryside stewardship or entry level scheme not anticipated to change significantly the land use Higher level schemes might - but funding limited

WTO
Uncertain.  Major changes in the short term appear unlikely, except for sugar where quotas, prices and export subsidies could be cut considerably.
Removal of export subsidies major impact on beef; increased market access likely to be a factor

Technological Change
New methods, breeds, seeds (GM etc), Integrated Farming, more access to larger machines
May alter efficiency of production, integrated or low input farming may alter intensity – perhaps more mixed farming

Consumer
Change from supply driven to demand driven supply chain, demand for higher quality food, niche markets etc
New opportunities may arise but again may influence intensity of use more than land cover 

Supply and Demand
Changes in supply and demand for commodities might influence prices and lead to substitution between enterprises
Lead to changes at extensive margin

Growth Rates
2.5% [HM-Treasury survey of forecasters].  Unlikely to feed through into major increases in demand for food products, but could expand opportunities for off-farm income.
Possibilities for more non agricultural uses of land 

Exchange Rates
Sterling index: 2008 = 97.5, 2004 = 103.2.  [HM-Treasury survey of forecasters, 1990=100].  Increases commodity prices and value of SFP for UK farmers.
Directly influences profitability of enterprises and therefore impact on extensive and intensive margin

Everything But Arms Agreement
Major effect will be on sugar
Regionally important due to concentration of production

Biofuels 
A certain proportion of energy supplies must come from renewable sources under the Kyoto agreement.  EU legislation as well. 
Possibility to impact on extensive margin. Could lead to opportunities to produce biomass and biofuels crops (eg miscanthus, short-rotation coppice, oilseed rape and wheat).

Climate Change
Potential to change crops that can be grown in England and Wales 
Timeframe considered too short to have significant impact
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