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LIMITATION 

URS Corporation Limited (URS) has prepared this Report for the sole use of the North West 
Development Agency in accordance with the Agreement under which our services were performed. 
No other warranty, expressed or implied, is made as to the professional advice included in this Report 
or any other services provided by us. This Report may not be relied upon by any other party without 
the prior and express written agreement of URS. Unless otherwise stated in this Report, the 
assessments made assume that the sites and facilities will continue to be used for their current 
purpose without significant change. The conclusions and recommendations contained in this Report 
are based upon information provided by others and upon the assumption that all relevant information 
has been provided by those parties from whom it has been requested. Information obtained from third 
parties has not been independently verified by URS, unless otherwise stated in the Report. 

 

COPYRIGHT 

�  This Report is the copyright of URS Corporation Limited. Any unauthorised reproduction or usage 
by any person other than the addressee is strictly prohibited.
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EXECUTIVE SUMMARY 

The land is literally the foundation of human existence, providing the food we eat, the 
materials for the clothes we wear and the materials from which we build our homes and the 
infrastructure that underpins our economy. Indirectly, via the vegetation that became the 
hydrocarbons we use, the land provides most of the energy we use. The land also provides 
the space for what remains of the natural ecosystems on which we depend for services such 
as fresh water and waste recycling/storage.  Needless to say, the land is also a finite resource 
and arable land for agriculture is actually a declining resource.  Therefore, how we use the 
land is critical to achieving a truly sustainable society. 

Opportunities 

Fortunately, the experts consulted as part of this project were generally optimistic that 
agriculture and other land based industries in the North West face generally promising 
opportunities in the years ahead because: 

·  The direct impact of Climate Change on the North West will be relatively modest 
compared to the potential impacts elsewhere the UK and around the world meaning 
that the North West’s comparative advantage in agriculture is likely to increase, 
with the impacts outside the region becoming a key driver of markets and policy; 

·  However, socio-economic factors will likely be more significant drivers of 
markets and policy than climate change directly, as population growth, food vs. 
fuel, food security, trade and other issues exert greater aggregate influence; 

·  Higher temperatures due to climate change may provide the potential for increased 
capacity to grow high value crops in the North West such as potatoes, field 
vegetables and horticulture; 

·  In the face of the above opportunities and maintaining usual practice, farmers will 
continue to grow crops for the most lucrative markets given their current skills 
and resources; 

·  Given distortions in the agricultural market and land use generally, there is a large 
scope for improvement in production and yields from agriculture, and 
improvements do not have to lead to significant negative landscape and 
environmental impacts; 

·  New technology could have a significant positive impact – e.g. plant breeding, 
energy, communications – but the lessons of BSE and other recent farming crises 
need to borne in mind; 

·  There is also scope to use the land better for non-agricultural and multi-
functional uses – urban design / planning, woodland, green space; 

·  However, to achieve increased yield there will have to be a targeted training / skills 
campaign and research and development support with strong linkages to end-
users in the agricultural sector and other key land based industries; and 
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·  There is scope for agricultural land use could shift “ up the hill” , with managed 
pasture in lower areas displaced to uplands to make way for other land uses. 

Challenges 

Every opportunity also presents challenges that need to be met in order to allow the 
opportunity to fully develop.  Some of the challenges faced by the North West that regional 
partner organisations can help overcome in order to achieve the opportunities outlined above 
include: 

Planning issues, such as: 

·  Ensuring the planning process allows agriculture and rural land use to respond to 
changing demands, while maintaining appropriate checks to preserve other important 
attributes, such as landscape and environmental values; 

·  Encouraging a greater connection between urban and rural areas, which will help 
facilitate better overall planning; 

·  Encouraging more multi-functional spaces – e.g. woodland for fuel, as a carbon sink, 
biodiversity protection – could provide a means to accommodate the variety of 
demands on the land; 

·  Encouraging access to farmed land for recreation use can help accommodate 
demand for green space; and 

·  Ensuring the necessary investments are made to enable a competitive and 
sustainable primary food production sector to emerge and thrive, such as processing 
facilities where required. 

Skills development to link all of the above to the farm will need to be improved through a 21st 
century green revolution employing a multi-objective policy approach and outreach system to 
farmers, including: 

·  Facilitating targeted research and development and the transfer of this knowledge to 
land managers and decision makers in order to aid development of agriculture and 
other key land based industries; 

·  Facilitating the development of the skills base necessary to meet the challenges and 
fulfil the opportunities; and 

·  Facilitating re-engagement with the land by enough of those who no longer are 
directly connected to it. This is needed in order to provide sufficient new farmers and 
farm workers to drive the industry in the future as successors to the large numbers 
who are expected to retire or quit the industry over the coming years. 

One final challenge is the need for more informed debate on the purpose of the North West’s 
land resource.  Awareness of land use pressures needs to be raised in order to develop more 
robust systems for promoting sustainable land use.  With such informed debate, the clear 
opportunity identified during the consultation process to make better use of this most precious 
of assets can then be realised. 
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1. INTRODUCTION 

URS and Promar were commissioned by the North West Development Agency to conduct 
an assessment of the impacts of climate change and other land use changes on the 
North West and to develop a GIS model of the capacity of the agricultural sector in the 
region.  The results of the work will provide a more in depth understanding of the types of 
land use issues being faced by region and the potential impact on the agricultural sector 
in the region. This is an important piece of work to support the achievement of the vision 
in the Regional Economic Strategy of the North West being dynamic, sustainable 
international economy. 

1.1. Aims and Objectives 

The work has the following key aims: 

·  A productivity assessment of the North West’s current land utilisation capacity, 
quality and capability and quantification of impacts of climate change on 
agricultural production capacity, taking into consideration essential factors such 
as geology, climate, soil type. 

·  Forecasts of the capability and suitability of the region for planting alternative 
crop types, for example non-food based crops for cosmetics (lavender) and those 
for fuel (miscanthus). 

·  To consult with regional experts on likely changes to land use, both between 
agricultural and other land uses and between different agricultural uses. 

·  To stimulate wider discussion on decisions relating to alternative uses of land in 
the region, particularly in the face of changes in the agriculture sector and the 
potential for increased bio-energy production. 

1.2. Approach 

The research was carried out using a combination of desk research, GIS modelling of 
agricultural capacity, and workshops and semi-structured interviews on significant land 
use issues with regional experts, such as those from farming groups, development 
planning authorities and forestry experts. An integral part of this assignment included the 
involvement of key stakeholders, policy makers and other relevant partners in the 
decision making process.  The research tasks are illustrated in Figure 1.1 and elaborated 
on in the following sub-sections. 
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Figure 1.1: Project Work Plan 
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Land Resource, Area and Quality 

Current land use information was extracted on a sub-regional basis and used as the 
baseline on which the future land use scenarios have been built. 

Table 1.1: Current Land Use 

Land Use Category Hectares % of total 

Urban 162,130 12 
Rough Grazing 247,200 18 
Managed Pasture 612,100 44 
Field Vegetables, Potatoes & Horticulture 12,970 1 
Arable & Stock feed 117,030 8 
Woodland 81,880 6 
Green Space 159,820 11 
Total 1,393,130 100 

 

Climate Change Scenarios 

The full range of climate change scenarios from 2002 of what might be expected in the 
North West, for low to high global emissions scenarios developed by the UK Climate 
Impacts Programme (UKCIP02) were used as a key input into a GIS model of agricultural 
crop capacity in the region.  The data below is taken from a 2005 report for the Northwest 
Climate Group, prepared by Sustainability Northwest. 

Table 1.2: Climate Change Scenarios 

 2020s 2050s 2080s 

Change in average annual 
temperature 

0 - 1ºC 1 - 3ºC 1 - 5ºC 

Change in maximum 
summer temperature 

0 - 2ºC 1 - 4ºC 2 - 6ºC 

 Direction Extent Direction Extent Direction Extent 
Change in annual rainfall Decrease 0 - 10% Decrease 0 - 10% Decrease 0 - 20% 
Change in summer rainfall Decrease 0 - 20% Decrease 10 - 30% Decrease 10 - 60% 
Change in winter rainfall Increase 0 - 10% Increase 0 - 20% Increase 0 - 30% 
Change in annual snowfall Decrease 10 - 30% Decrease 30 - 60% Decrease 40 - 100% 
Change in sea level N/A N/A Increase 7 - 36cm Increase 9 - 69cm 

 
Cropping Potential 

The existing soil types and future climate will have an impact on the potential for 
increasing the productive area of existing crop types or enabling the introduction of new 
crops to the North West. This was explored using a GIS model matching climate change 
data on a 5km square basis with soil type and topography to indicate the areas where 
crops could potentially be grown. The results are shown in the maximum capacity maps 
in Appendix C. 
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Stakeholder Engagement 

A crucial element of this assignment was to facilitate discussion about future land use 
and engage stakeholders. We therefore developed a strategy for engaging with regional 
experts and included it in our approach for this assignment, with relevant parties 
participating in all aspects of this assignment to create ownership. 

This involved inclusion in fact-finding (semi-structured Interviews) as well as deriving 
potential solutions (Delphi Groups).  In order to derive the likely distribution of land use, 
the Delphi method was employed. Delphi Groups were established for each of the sub-
regions (Cumbria, Lancashire, Cheshire, Greater Manchester and Merseyside) and the 
likely distribution discussed for two potential future socio-economic situations, which were 
derived loosely from the RegIS project scenarios (see section 5.2), with the first situation 
being one in which regional autonomy predominates and in the other where wider 
national, European and global pressures dictate the approach to land use policy. 

Land Use Issues 

Irrespective of climate change and potential cropping, land use will be affected by other 
key drivers such as, policies and subsidies, markets and non-agricultural demands for 
land, such as amenity, urban space, and the inherent value placed on the environment 
and landscape character. Land use may also have a role to play in the harvesting and 
storage of water, which may become a more scarce resource, as well as having a role in 
carbon storage and the production of fuel in the form of bio-fuel and bio-mass. This 
complex area was explored during a literature review, which helped inform sub-regional 
Delphi Groups as a means to discuss all of the various demands on the land and 
consider the potential land use in 2050 against two extreme socio-economic situations.  
In addition, the literature review informed the development of two land use situations that 
were used in the Delphi Groups. 

Delphi Groups 

The Delphi Groups were used as a means of considering all of the influencing factors and 
to provide a balanced view of the likely future land use in 2050. 

The Delphi process was conducted on a sub-regional basis using up to 10 local experts 
and involved them individually proposing the future land use in 2050.  This was then 
debated and was followed by the delegates reconsidering their assessment of future land 
use. This process ensures that all of the experts have their view on an equal footing but 
also have the opportunity to influence the group with debate and discussion. The average 
results of each of the sub-regional Delphi groups were then combined to provide a 
regional overview, which was considered by a regional Delphi group for fine-tuning.  The 
results are analysed in Section 3. 

Semi-Structured Interviews 

An integral part of the regional consultation process was the series of semi-structured 
interviews, which both provided an opportunity for consulting those who could not 
participate in the Delphi Groups. In addition, the interviews provided a means to explore 
issues further that were raised as a result of desk research or that were raised in Delphi 
Groups but that could not be answered on the day.  
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Reporting and Dissemination 

The project was overseen by the Land Use Futures Group, which is made up of 
individuals from a range of organisations in the region that have an interest in land use, 
including the National Farmers Union/Country Land and Business Association, the 
Forestry Commission and United Utilities, National Trust, Grosvenor Estate, University of 
Liverpool, National Uplands Centre, Royal Agricultural Society of England, National 
Federation of Young Farmers Clubs and the NWDA. 

In addition, following the publication of this report, there will be an extensive 
dissemination programme involving the following stakeholders, among others: 

·  Planning Officials 

·  Rural Affairs Forum 

·  Rural Strategy Group 

·  Regional Delivery Groups 

·  National Parks (where appropriate) 

·  Environment Agency 

·  Tourist Board 

·  Forestry Commission 

·  National Farmers Union (NFU)/Country Land and Business Association (CLA) 

·  Sustainable Farming Influencing Group 

·  Food North West 

·  Rural Community Forum 
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2. CURRENT AGRICULTURAL LAND USE IN THE NORTH 
WEST 

2.1. Introduction 

In order to consider land use in the future and how it might change, it is necessary to 
establish the current pattern of land use across the region.  This has been derived from 
several sources, but represents a reliable estimate of the approximate breakdown of land 
use between broad categories. 

2.2. Overview of current land use 

Seven categories of land use are used throughout this report, and are defined below.  
These represent both agricultural and non-agricultural uses of land, and are intended to 
be as inclusive as possible, so as to cover the entire land area and its uses in the region. 
The breakdown is shown in Table 2.1.  Tables 2.2 and 2.3 show the breakdown at a sub-
regional level, comparing the mix of land use both within each sub-region and as part of 
the whole of the North West. 

The figures are derived from the Department of Communities and Local Government 
(DCLG) land use statistics1, the Defra June Agricultural Survey2 and the North West 
Regional Chapter of the former England Rural Development Programme (woodland only). 

Explanation of Terms 

The following terminology and classification will be used throughout the report. 

Urban is taken from the DCLG data and includes residential and non-residential 
buildings, domestic gardens, road, rail and paths, and other / unclassified land. 

Rough Grazing is taken from the Defra data, although it has been adjusted upwards in 
Cumbria and to a small extent in Lancashire, to take account of Common Land, which 
despite being used for agricultural production would not be declared in the Survey since 
one particular farmer does not farm it.  Rough grazing is low productivity grassland, 
mostly found on hills and uplands.   

Managed Pasture (also taken from the Defra data) includes permanent and temporary 
pasture of higher grazing value and productivity that can be actively managed through 
fertilising, harvesting and cultivation. 

Field Vegetables and Potatoes are those grown on a commercial scale in the open.  
Horticulture is defined here as production of vegetables and salads under glass or plastic, 
production of flowers, bulbs and nursery stock, production of fruit crops.  The data is 
taken from the Defra Survey. 

                                                      

1 Generalised Land Use Statistics Database for England 2005.  Available from: 
http://www.communities.gov.uk/publications/planningandbuilding/generalisedlanduse 

2 http://www.defra.gov.uk/esg/work_htm/publications/cs/farmstats_web/default.htm 
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Arable and Stock feed includes all other crops, such as cereals and other combinable 
crops; maize and other forage crops for livestock.  Within this group are also crops grown 
for biofuel and bioenergy, including dual-purpose crops such as oilseed rape and wheat 
which can be used for biofuel, and biomass-only crops such as miscanthus. It also 
includes the current setaside area, though it was recently decided this will no longer be a 
compulsory requirement of farmers.  The data is taken from the Defra Survey. 

Woodland is the area of land under tree cover as declared in the NW regional chapter of 
the English Rural Development Programme 2000-2006. 

Green space is the total area of green space reported in the DCLG data, less the 
agricultural area taken from the Defra data (including adjustment for Common Land) and 
the area of woodland.  It includes for example urban green spaces such as parks, playing 
fields and other amenity areas; non-farmed areas such as nature reserves; amenity and 
leisure areas such as golf courses; and so on.  This category will over lap to an extent 
with some other categories.  For example, some horse paddocks would be included in 
the Defra Survey (i.e. in the Managed Pasture or Rough Grazing categories) but others 
would be in the green space category despite their being private land without public 
access.  There would also be some overlap with woodland, since areas of parks are 
wooded, this may mean the total woodland area is understated.  This terminology and 
classification will be used throughout the report. 

Table 2.1 shows that the majority of the region is under grass, whether managed pasture 
or rough grazing.  The arable and horticultural area is much smaller at only 9% of the 
region.  Non-agricultural land (urban areas, green space and woodland) represents 29% 
of the region. 

Table 2.1: Current Land Use in the North West 

 Hectares % 

Urban 162,130 12 
Rough Grazing 247,200 18 
Managed Pasture 612,100 44 
Field Vegetables, Potatoes & Horticulture 12,970 1 
Arable & Stock feed 117,030 8 
Woodland 81,880 6 
Green Space 159,820 11 
Total 1,393,130 100 

 

The differences between the five sub-regions of the North West are shown in Tables 2.2 
and 2.3. For example, in Table 2.2 Greater Manchester and Merseyside immediately 
stand out as having the greatest urban proportions by far, whilst the other sub-regions 
have much more agricultural land, particularly grassland.  However, when put into context 
of the region as a whole in Table 2.3, it can be seen that in fact Cheshire and Lancashire 
both account for more of the region’s urban land than Merseyside. 
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Table 2.2: Sub-regional Breakdown: % of Sub-regional Total 

 
Cumbria Lancashire 

Greater 
Manchester 

Mersey-
side Cheshire 

North 
West 

Urban 3.2 11.7 38.2 41.8 13.5 12 
Rough 
Grazing 

28.6 13.9 5.5 0.3 2.6 18 

Managed 
Pasture 

46.3 50.1 22.0 9.3 50.4 44 

Field Veg & 
Horticulture 

0.1 2.3 0.4 2.5 1.4 1 

Arable & 
Stock feed 

5.3 7.7 4.7 17.9 17.9 8 

Woodland 8.3 4.0 2.3 3.2 4.0 6 
Green space 8.2 10.3 26.9 25.0 10.2 11 
Total 100 100 100 100 100 100 

 

Table 2.3: Sub-regional Breakdown: % of North West Total 

 
Cumbria Lancashire 

Greater 
Manchester 

Mersey-
side Cheshire 

North 
West 

Urban 1.5 2.5 3.4 1.9 2.2 11.6 
Rough 
Grazing 

13.8 3.0 0.5 >0.0 0.4 17.7 

Managed 
Pasture 

22.3 10.9 2.0 0.4 8.3 43.9 

Field Veg & 
Horticulture 

0.1 0.5 >0.0 0.1 0.2 0.9 

Arable & 
Stock feed 

2.5 1.7 0.4 0.8 3.0 8.4 

Woodland 4.0 0.9 0.2 0.1 0.7 5.9 
Green 
Space 

4.0 2.2 2.4 1.1 1.7 11.5 

      100.0 

 

2.3. Land Used for Agriculture 

As Table 2.1 shows, the North West has a total agricultural area of 989,300ha or 71% of 
its total land area, which is a similar percentage to that of the UK as a whole.  Livestock 
dominates the agricultural landscape in much of the region, and as such the agricultural 
land area is predominantly grassland (87%). 

Cumbria 

Cumbria is the largest sub-region, covering 48% of the North West and containing over 
half of the agricultural area (54%).  Furthermore, agriculture accounts for 80% of the land 
in Cumbria, of which 93% is grassland.  Cumbria’s mountainous topography means that 
38% of the grassland is classified as rough grazing.  Beef and sheep production are 
important agricultural sectors in the uplands and hills of Cumbria, and these livestock 
help to maintain the landscape as we know it.  On the lowland areas of West Cumbria, 
dairy production proliferates and Cumbria has one of the largest milk fields in the country.   
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Arable and horticultural land is relatively scarce in Cumbria (accounting for only 5% of the 
total land area), but nonetheless it represents 27% of the North West’s arable and 
horticultural area.  Cereals can be grown in the Eden Valley, though this is limited to 
barley and spring cereals, as opposed to the higher yielding and more valuable winter 
wheat.  Forage crops help to support the livestock sector, with maize grown in some 
areas.  However, it is more marginal here than further south, with catch crops such as 
kale and stubble turnips supplementing grazing. 

Lancashire 

Lancashire accounts for 22% of the area of the North West, and 23% of its agricultural 
area.  Proportionally, Lancashire reflects the regional breakdown more closely than 
Cumbria, having 74% of its land in agriculture, of which 87% is under grass.  Lancashire 
accounts for 23% of the North West’s grassland, and the same proportion of its arable 
and horticultural area. 

Topographically, Lancashire is more forgiving than Cumbria, with less upland and only 
22% of its grassland classified as rough grazing.  Although the arable and horticultural 
area in Lancashire is not as large, it is found on more fertile land allowing a wider range 
of crops to be grown, including high value vegetable crops on the West Lancashire plain, 
for example. 

Greater Manchester 

Though not generally associated with farming, one third of the area of Greater 
Manchester is agricultural land.  However, this accounts for only 4% of the region’s 
agricultural area.  Of this agricultural land, 84% is under grass, including a significant 
proportion (20%) of rough grazing, found to the East along the edge of the Peak District 
National Park.  The arable and horticultural area includes land capable of producing high 
value crops, such as that on the Mosses to the North of the city. 

Merseyside 

Like Greater Manchester, agriculture is not the foremost land use to be associated with 
Merseyside.  Merseyside is the smallest of the sub-regions, occupying only 5% of the 
North West and 30% of Merseyside is in agricultural use, which accounts for only 2% of 
the agricultural area of the region.  This is mostly in arable production, as opposed to 
grassland, and Merseyside can boast one of the highest proportions of Grade 1 
agricultural land in the country.  This means it can grow a wide range of crops including 
high value field vegetables.  Merseyside in fact has 10% of the North West’s arable and 
horticultural land. In contrast to the rest of the region, just under one third of Merseyside’s 
agricultural land is under grassland.  Dairy production is limited to a few holdings on the 
Wirral, and beef and sheep farming is also found within this sub-region. 

Cheshire 

Nearly three quarters (72%) of Cheshire is agricultural land, of which 73% is grassland 
supporting mainly dairy production.  However, Cheshire has the largest arable and 
horticultural area of the region (making up 34% of the region’s arable and horticultural 
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land), growing maize for livestock, but also a range of other crops including cereals and 
potatoes. 

2.4. Non-agricultural Land Uses 

In addition to agricultural land, the region also has over 403,000 hectares of non-
agricultural land – comprising urban, green space and woodland. 

Merseyside is the most built up of the sub-regions, with 42% urban coverage.  However, 
it accounts for only 16% of the total urban area in the North West.  Greater Manchester 
has 30% of the total, followed by Lancashire with 22% and Cheshire with 19%.  Cumbria 
has the smallest urban area – making up only 8% of its land area and 13% of the total 
urban area in the North West. 

Cumbria has the greatest amount of green space, with 35% of the North West total.  
However, relative to the land area of each sub-region, Merseyside and Greater 
Manchester have the highest concentration of green space.  This is because much of it is 
associated with urban areas. 

Cumbria has by far the largest area of woodland, with 68% of all the woodland in the 
North West.  It also has the highest proportion of its land area under woodland, at 8%. 
Greater Manchester and Merseyside have the least, with just 2 and 3% woodland cover 
respectively. 
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3. MODELLING AGRICULTURAL CAPABILITY 

3.1. Introduction 

Part of the project objectives was to explore “the climatic potentials for agriculture in the 
maintenance of land productivity” and to forecast “the capability and suitability of the 
region for planting alternative crop types”. 

In order to address this, a model has been developed to produce GIS maps of the region 
to indicate the potential geographic extent of various crops under the UK Climate Impacts 
Programme (UKCIP) climate change scenarios.  These relate to the 2020s, 2050s and 
2080s, for each of the global emissions scenarios (low, medium-low, medium-high and 
high).  The UKCIP data is explained more fully in section 5.2. 

3.2. Development of the Model 

The model uses an iterative “knock-out” procedure, which is explained more fully in 
Appendix A.  For a given 5km x 5km square, there are a set of parameters that meet a 
crop’s growth requirements.  The model takes each parameter in turn and (given the 
limitations) determines whether or not the crop will grow in that square.  If the answer is 
yes, it will move on to the next iteration, and so on.  If it is no, the model finishes there 
and the square is identified as one in which that crop cannot grow.  The iteration 
procedure is as follows: 

1. Topography – lowland / upland / hill 

2. Soil type – characterised into 8 major groups defined in the Appendix B, plus non-
agricultural (which would include urban, water, sand dune, etc).  Each square may 
contain more than one soil type. 

3. Temperature at critical times of the year for crop growth 

4. Light intensity 

5. Killing temperature 

Crop requirements were primarily taken from the UN’s Ecocrop database, which lists 
optimal and absolute growth requirements for an almost exhaustive range of crops. 
Where necessary the data was modified to take account of crop varieties that are 
adapted to the North West’s conditions despite their falling outside of the range identified 
in Ecocrop. 

3.3. Interpretation 

Limitations 

The maps, included in Appendix C, show the areas of the North West in which it is 
feasible that a particular crop can be grown.  The data is shown at 5km x 5km resolution.  
The maps show whether a crop could be grown in a given square.  That is, it could be 
grown somewhere in the square, not necessarily everywhere in that square.  This is 
based on climate data, topography, soil types, and some basic crop requirements relating 



 & 

 

                                           Re-engaging with the land – Our most precious asset 

 

� � � � �� � � � � ��������������������������������������������������������������	 
� � ��
 � � � ���

������������������������������������������������������������������������������ � �
 
 

to temperature and rainfall during the year.  The model is not sophisticated enough to 
take full crop growth requirements (which are complex) or yield potential into account.   

Furthermore, technological developments, which may enable crops to be grown under 
different topographic or climatic conditions to those which limit them now, have not been 
taken into account. Developments could include new machinery that allows harvesting 
and cultivation on steeper slopes or on wetter ground, or improvements to plant genetics.  
Artificial environmental interventions, such as growing a crop under glass or plastic, have 
also been omitted from the model. 

The maps therefore indicate the geographic extent within which it may be possible to 
grow a particular crop (using current technology), but not the specific areas on which that 
crop can or will be grown. 

Difference Between Maximum Capacity and Likely Future Agricultural Land Use 

The maximum capacity maps show the extent to which different crops could be grown in 
future under the different climate change scenarios.  

There are many reasons to account for the difference between the maximum capacity 
and the actual area of the different crops that will be grown, including: 

1. Economic reasons – This will be determined by the price of the harvested product 
relative to the cost of inputs, including capital and labour, and transportation to 
processing facilities (for many crops). If a crop becomes more economically attractive 
to grow, farmers will grow it in more marginal areas.  Similarly, if it becomes less 
profitable, they will only grow it on optimal land where they are highly likely to achieve 
an economic yield, or they will not grow that crop at all. 

2. Single cropping – The vast majority of agricultural crops will grow on the best land 
under some of the future climate change scenarios. However, in most cases, it is only 
possible to grow one crop at any one time on a single piece of land (although it is 
often possible to grow mixed field vegetable crops, or to grow several different crops 
within a year). 

3. Non-agricultural land uses 

a) Urban and green space – It is likely that most future greenfield urban development 
will occur in areas adjoining current urban locations (with the possible exception of the 
so-called eco-towns). Such greenfield development is not necessarily in areas of low 
agricultural productivity, especially north of Merseyside which is actually some of the 
best agricultural land in the North West. This would adversely affect the potential to 
maximise the area of some of the crops requiring the best quality land e.g. field 
vegetables. In addition, green space land requirements will mostly be in areas close to 
urban centres of population. 

b) Flood prevention/management – While the maximum capacity maps do take 
account of soil classification with regards to flooding susceptibility, it is likely that some 
future flood prevention or management schemes will encroach into agricultural areas 
that could be used for a range of crops. These are likely to have to be cropped with 
permanent grassland or forestry in future to minimise the impact of any flood risk. 



 & 

 

                                           Re-engaging with the land – Our most precious asset 

 

� � � � �� � � � � ��������������������������������������������������������������	 
� � ��
 � � � ���

������������������������������������������������������������������������������ � �
 
 

c) Nutrient management – As with flood management, there are likely to be significant 
areas of the North West that have to be managed under certain cropping patterns in 
order to achieve nutrient management targets. This might be due to topography (e.g. 
slopes) or due to location relative to water abstraction points.  In general, crops such 
as permanent pasture will leach less nutrients than will crops in an arable rotation, 
again potentially limiting the areas of some of the more profitable crops. 

4. Crop rotations – Many agricultural crops are most profitably grown as part of a crop 
rotation pattern. For example, a crop of winter wheat grown after grass or a protein 
crop will generally produce a higher yield than when grown continuously. Therefore, 
continuous cropping of many of the most profitable crops is generally not possible. 

5. Trees – Commercial forestry, orchards and other land uses involving trees will often 
take significant amounts of work, and cost, to return to agricultural use. While it is 
improbable that much of this timber will be on the best quality land, it could still limit 
land change in other areas. 

6. Capital investment – Many agricultural crops/production systems have a high capital 
requirement before crop growing can commence. This will have a significant influence 
on a farmer’s decision about which crops he will grow in future. This is particularly true 
of crops with highly mechanised harvesting methods, such as many field vegetables, 
or of production systems requiring significant expenditure on buildings (e.g. dairy 
farming). 

7. Processing – The majority of agricultural crops and products are processed away 
from the farm, and their economic viability will increasingly be influenced by the 
location of the farm relative to the processing facility. This is because, with increasing 
fuel costs and the likelihood of further political pressure to reduce carbon footprints, 
there is likely to be increased pressure to reduce transport costs. Regional partners 
will be able to exert a significant influence on future land use through policies 
regarding the location of such future processing facilities. 

8. Farmer skills – It is not possible for most farmers to make significant changes to their 
farming system unless they have the appropriate skills to manage their proposed new 
system. This will clearly vary depending on the change that is being proposed and on 
the farmer’s willingness to change. The majority of arable farmers will generally be 
able to switch between crops, and the majority of beef and sheep farms will generally 
be familiar with the requirements of both. However, farmers proposing to start dairy 
farming or vegetable growing would face many significant issues outside their current 
area of expertise. 

9. Farmer preference – As elsewhere in the UK, the majority of farms in the North West 
are run by individuals or families. They will often have strong preferences for their 
chosen farming system, even if it is demonstrably not the most economic for their 
farm. The majority of farmers are also inherently conservative in their thinking, and 
generally will not make significant changes to their business, even if it can be 
demonstrated as being more profitable in the short term. 
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3.4. Presentation of Results 

The maximum capacity maps show that the North West will have the opportunity to 
expand the production of high value vegetable and potato crops in the long term (see 
maps of selected crops included in Appendix C). Field scale salad crops too may have a 
larger viable area in the medium term, although in the long term climate change is likely 
to reduce the area in which these crops can be grown without an artificial environment 
(such as irrigated glasshouse production).  This appears to corroborate the proposal from 
the Delphi groups (which are fully reported in section 5) of a significant increase in field 
vegetable production by 2050. 

Certain crops (such as field salads) are sensitive to the climate change scenarios, whilst 
others (such as winter cereals) show little or no change in their maximum capacity under 
the climate change scenarios and time scales.  The geographic extent of some example 
crops, as illustrated in the maps, is shown in Table 3.1 below.   

The North West region was divided into 694 5km x 5km squares for the purpose of the 
mapping exercise.  The table below shows the changes in the number of squares 
identified as being within the geographic extent of a crop. 

Table 3.1: Map Coverage of the Geographic Extent of Crops (number and % of 5km 
x 5km squares) – High Scenario 

Crop Current                         
Maximum Capacity 

2050                               
Maximum Capacity 

No. squares % squares No. squares % squares 
Potatoes 36 5 163 24 
Field Vegetables 
(brassicas) 

36 5 163 24 

Field Vegetables 
(roots) 

36 5 163 24 

Field Salads 18 3 2 <1 
Winter Cereals 290 42 290 42 

 

The map coverage varied for some crops under the different UKCIP global emissions 
scenarios (low, medium low, medium high and high), but not others  as we move through 
the different time slices.    Between the current situation and 2050, the potatoes map 
coverage increases from 5% (36) of the grid squares to 19% (134) under the low global 
emissions scenario, but increases further to 24% (163) under the high global emissions 
scenario.  Field scale salads increase from 3% map coverage (18 squares) in the current 
situation to 4% coverage (27) by 2050 in the low global emissions scenario, but 
diminishes to less than 1% (2 squares) under the high global emissions scenario.  Winter 
cereals map coverage does not change under any global emissions scenarios or time 
slices.  It is important to remember that these figures do not represent the actual area 
over which a crop will be grown, nor the feasible area over which they could be grown 
either now or in the future.  The maps show areas of the region in which a crop could be 
grown somewhere within that area.  Due to the diverse nature of soils and topography it 
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will not necessarily be possible to grow a crop in the full extent of a shaded 5km x 5km 
square.  Soil types can change dramatically over a very short distance, as can other 
important parameters, such as slope.  It is also important to note that the current 
maximum capacity for different crops is not necessarily fully utilised to produce the 
highest value crops, due to the some of the reasons identified in section 3.3. The 
maximum capacity maps for potatoes in the UKCIP Low scenario are shown below in 
Figure 3.1. 
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Figure 3.1 Potatoes UKCIP Low Climate Change Scenario Capacity Maps 
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The maps show that the potential geographic extent of potato cropping is likely to extend 
in the North West due to climate change.  By 2050, the shaded area of the map 
(indicating the areas in which a potato crop may be feasible) increases to cover up to 
24% of the 5km x 5km squares, from 5% in the current situation.  The geographic extent 
of potato cropping moves to cover much larger areas of the south of the region, and 
moves further inland in the northern lowlands.  This is due to warmer temperatures 
enabling the crop to mature more adequately and being less susceptible to frost damage. 

Staying with potatoes as an illustration of the mapping exercise, at sub-regional level (see 
Table 3.2) the largest change in the potential geographic extent of field vegetable and 
potato crops is in Cheshire, where the number of 5km x 5km squares covered within the 
maximum capacity of the crop increases more than seven fold to 58 squares in 2050 from 
its current potential.  Similarly, in Cumbria the map coverage extends seven fold.  Large 
increases are also found in Lancashire, and although from a much smaller baseline, 
Manchester.  Merseyside, which has the largest current capacity for these crops in terms 
of number of 5 x 5km squares, has a relatively much smaller increase in capacity towards 
2050, since much if its current area already falls into the potato maximum capacity area.  
Once again, it is important to remember that the current potential capacity for these crops 
is not fully utilised in any of the sub-regions, and also that the actual maximum capacity 
area in which it is feasible to grow a particular crop is not the same as the total area of 
the 5km x 5km squares highlighted for that crop. 

Table 3.2: Map Coverage of the Geographic Extent of Field Vegetable and Potato 
Crops (number of squares by sub-region) – High Scenario 

Sub-Region Current 2050 

No. Squares No. squares 
Cumbria 6 42 
Lancashire 10 44 

Greater Manchester 1 4 
Merseyside 11 15 
Cheshire 
Total 

8 
34 

58 
163 

 
 

3.5. Future Cropping 

The maximum capacity maps show that there is likely to be the potential for a wider range 
of crops to be grown over a wider area of the region.  Given the considerations and 
limitations described previously, it is likely that, in general, higher value crops will be 
grown in preference to lower value crops.  This suggests that the output of crops such as 
potatoes and vegetables will have increased by 2050, particularly in Cheshire and West 
Lancashire.  For this to be achieved, grassland and lower value arable crops would be 
displaced to make room for the high value crops. 

However, cropping decisions are taken on an individual farm and field basis, and so for 
the reasons described in section 3.3, wholesale changes to the agricultural landscape are 
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not anticipated.  The agricultural landscape will remain diverse, and perhaps will become 
increasingly so as more arable crops are grown. 

4. FACTORS INFLUENCING FUTURE LAND USE 

4.1. What Will Determine Cropping and Land Use in the North West? 

Future land use will be determined by a combination of socio-economic factors, and 
climate change. However, as has been and remains the case now, cropping decisions at 
farm level are likely to continue to be primarily based on individual farmers assessments 
of the overall agricultural market conditions. Market conditions are in turn social, 
economic and political factors, which determine which crop is financially more attractive 
for a farmer to grow given his individual resources and skills. 

The GIS modelling of crop capacity shows that a wider variety of crops will become 
available for farmers to choose from than at present. However, the changes forecast for 
the North West climate will not likely be great enough to be the most important factor 
when making cropping decisions. True, changes to the North West average climate and 
weather are likely to impact upon the management regime for crops and may have 
implications for yields and risk factors. However, it will continue to be overall market 
conditions that determine farmers’ attitude to these risks.  As far as climate change itself 
is concerned, it will most likely be climate impacts in other parts of the world that will be 
more important as a driver of market conditions in the North West than the impacts of 
climate change in the North West itself. 

In preparation for the running of the Delphi groups, a literature review to identify 
significant socio-economic and climate factors that will likely influence cropping and land 
use decisions was conducted.  The results are listed below and elaborated on in the 
following sections. 

Crop and Climatic Factors 

·  The distribution of precipitation throughout the year and water availability; 

·  The range and pattern of temperature variations throughout the year;  

·  Risk of severe weather events and flooding; and,  

·  The extent to which the crop responds to increasing atmospheric CO2 levels.  

Socio-economic / Market Factors 

·  The effects of climate change on cropping elsewhere – both in the UK and abroad – 
and how this may change supply and demand of key commodities;  

·  Water supply and demand dynamics – for homes, industry, agriculture; 

·  World (and regional) population, food security, human disease epidemics/pandemics, 
trade, political stability and commodity prices;  

·  The success and speed at which plant breeders and biotechnology react to the 
changing climatic and pest and disease environment facing crop varieties; 
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·  The feasibility of modifying the crop environment where appropriate – through 
irrigation, drainage, or greenhouses for example;  

·  Sustainable consumption and production – including food vs. fuel debate, wider 
issues of energy supply/demand, waste disposal etc. and; 

·  Market dynamics – which crops are economically more attractive for farmers to grow 
given farmer numbers and skill levels; and,  

·  Government policy and consumer preference – for example pressure to produce bio 
energy, prioritisation of UK food security, leisure and amenity value, preference for 
home-grown foods, wealth and disposable income, environmental/rural policy, 
acceptability of GM technology and value of the landscape. 

4.2. Climate Change Scenarios 

These set out the potential climate change outcomes in the UK for 4 different greenhouse 
gas emissions levels (Low, Medium Low, Medium High and High) projected for the 
2020s, 2050s and 2080s.  The emissions scenarios are summarised below, and each 
assumes no specific measures are taken to reduce greenhouse gas emissions. 

Greenhouse gas emission scenarios 

·  High emissions – This reflects a world of very rapid economic growth, with a global 
population that peaks in the middle of the century and then declines.  Market 
mechanisms continue to dominate and there is a rapid development and introduction 
of new technologies, but a continued reliance on fossil fuels.  There is social, cultural 
and economic convergence between regions. 

·  Medium high emissions – This reflects a heterogeneous world with a continuously 
increasing global population.  There is a regional focus to economic development and 
local identity remains strong.  Technological change is slower and more fragmented 
than in the other scenarios. 

·  Medium low emissions – This reflects a world where the focus is on local solutions 
to economic, social and environmental sustainability.  World population continues to 
grow but at a slower rate than the in the medium-high emissions scenario.  Rates of 
economic growth are intermediate, while technological change is less rapid and 
diverse than in the high and low emission scenarios. 

·  Low emissions – This reflects a world with greater convergence between regions 
and global solutions to economic, social and environmental sustainability.  Global 
population changes in a similar fashion to the high emissions scenario.  Economic 
structures are transformed with rapid moves toward a service and information 
economy, reductions in materials intensity and the introduction of clean and resource 
efficient technologies. 

 

Table 4.1 overleaf shows some of the key changes suggested by the UKCIP02 model.  It 
is important to remember that there is uncertainty associated with any modelling exercise, 
including that of climate change.  This is due to a limited understanding of all of the 
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systems involved, the assumptions made in the emissions scenarios, as well as the 
inherent uncertainty involved in forward projections in general, especially when projecting 
as far ahead as the 2080s.  However, when compared to other climate change models it 
is reported that the UKCIP02 model produces mid-range results for temperature changes 
but greater summer rainfall reduction. 

Table 4.1: Key Climate Change Indicators for the North West 

 2020s 2050s 2080s 

Change in average annual 
temperature 

0 - 1ºC 1 - 3ºC 1 - 5ºC 

Change in maximum 
summer temperature 

0 - 2ºC 1 - 4ºC 2 - 6ºC 

 Direction Extent Direction Extent Direction Extent 
Change in annual rainfall Decrease 0 - 10% Decrease 0 - 10% Decrease 0 - 20% 
Change in summer rainfall Decrease 0 - 20% Decrease 10 - 30% Decrease 10 - 60% 
Change in winter rainfall Increase 0 - 10% Increase 0 - 20% Increase 0 - 30% 
Change in annual snowfall Decrease 10 - 30% Decrease 30 - 60% Decrease 40 - 100% 
Change in sea level N/A N/A Increase 7 - 36cm Increase 9 - 69cm 

 

Effects of the Local Climate 

Distribution of Precipitation 

UKCIP02 data shows that although overall annual rainfall is likely to reduce with climate 
change, its pattern throughout the year will also change.  More rain will fall in the winter 
but less in the summer. 

Reduced Summer Rainfall 

This will increase drought susceptibility during the summer months for many crops. A 
reduction in rainfall will increase susceptibility to drought, principally spring-sown crops 
and perennials like grass that are actively growing throughout the summer will be 
affected.  Crops harvested before the main drought period will be less affected, such as 
most cereal and oilseed crops, since these crops senesce during the summer period, 
reducing their water requirement, to be harvested in July and August.  In future the 
climate could mean they are harvested earlier still, due to more rapid development. 

Reduced summer rainfall could reduce yields and quality of later harvested crops such as 
maincrop potatoes, sugar beet and maize.  Potatoes are frequently irrigated to prevent 
water stress in today’s climate; this may need to increase, and growing such crops may 
become more marginal in drier regions, particularly in the more extreme scenarios where 
water resources become especially scarce.   However, previously studies (RegIS)3 have 
suggested that the irrigation need in the North West will remain relatively low under the 
Climate Change scenarios. 

                                                      

3 Holman and Loveland (eds) (2001) Regional Climate Change Impact and Response Studies in East Anglia and 
North West England (RegIS) Soil Survey and Land Research Centre, (for more details see section 5.2) 
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In addition, potential changes to the timing of growing seasons could also have 
implications for their drought susceptibility over summer.  For example, an early start to 
the growing season due to higher early temperatures could reduce the impact of summer 
drought. 

Increased Winter Rainfall 

It has been argued in the RegIS study that the changing pattern of rainfall would rarely 
affect the number of workable days on most soil types (days when traversing or 
cultivating the soil with farm machinery does not cause soil damage).  This is because the 
heavy rain events which change the state of the soil from workable to non-workable in the 
autumn/winter will occur on the same dates in the climate change scenarios; and in most 
cases the time when the soil returns to workable condition in the spring is also the same.  
Therefore, in most cases access to the land to carry out key operations (such as crop 
establishment and harvesting) will be no more limiting in the climate change scenarios 
than they are in the present. 

Increased winter rainfall will have other effects.  For example, increased risk of flooding 
and prolonged waterlogging, which could hinder seed germination and crop emergence in 
autumn sown crops, or in severe cases kill an established crop.  Increased frequency of 
heavy rain will also increase the risk of soil erosion, particularly where there is no cover 
crop. 

Range and Pattern of Temperature Changes 

Increased average annual temperatures will generally increase the growing season for 
most crops.  For example, warmer and earlier springs will bring forward the onset of the 
growing season.  Many crops, such as winter wheat, may therefore mature earlier in the 
year. On the other hand, higher summer temperatures will exacerbate drought 
susceptibility for those crops that cannot be harvested early, due to increased rates of 
evapotranspiration.  Mild wet conditions over winter could also increase pest and disease 
problems, which are often controlled by winter frosts, so farmers’ chemical inputs may 
increase. 

The number of sunshine hours is not expected to increase in line with the rising 
temperature, which will affect crop maturity and quality in spite of rising temperature.  For 
example, earlier spring grass growth may allow silage to be cut sooner, but the lack of 
early sunshine may limit the energy content, reducing its feed value. 

Risk of Severe Weather Events and Flooding 

The frequency, duration and severity of extreme weather events (e.g. flooding, drought, 
heat wave, storms) are forecast to increase, particularly under the high emissions 
scenarios. 

Crop damage from flooding can be severe, even leading to complete crop failure in the 
affected area.  Increased flood susceptibility on some land (coastal and inland) may affect 
how farmers choose to manage that land.  For example, they may choose to include it in 
an environmental scheme or only grow low cost crops or grass there. However, if markets 
for a particular crop are attractive enough, they may choose to risk a higher cost crop.  As 
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outlined in section 4.1, market and policy conditions, as well as the frequency of floods 
farmers have experienced in the recent past, will influence their decision. 

Severe drought can have a devastating effect on the yields of many crops and, if the 
frequency of such events increased sufficiently, could make the growing of some of the 
most susceptible crops more marginal, such as potatoes. 

Rising Atmospheric CO2 

Plants will respond to increasing carbon dioxide levels by increasing the rate of 
photosynthesis, allowing faster growth rates and higher yields.  Other aspects of climate 
change, which will put pressure on crop yields, may confound this effect.  Rising CO2 

levels is one of several positive effects of climate change on crop growth, though there 
are also several negative effects.  The net outcome on yield (positive or negative) will 
vary for different crops and management regimes. 

Potential Effects on Specific Crops 

The RegIS report concluded that for 2050 winter wheat yields in the North West will have 
increased under all the climate change scenarios, although increases will be smaller 
under the higher scenarios.  Conversely grass yields increase more in the higher 
scenarios than the low scenarios.  Potato and sugar beet yields follow a similar trend to 
wheat.  The report finds that the irrigation requirement for sugar beet is relatively low, 
even in the high scenario at 6mm/ha/year.  The RegIS report found that under present 
socio-economic conditions cropping changed little in the North West.  However, when 
different socio-economic scenarios are applied cropping changes in favour of increased 
arable production and reduced grassland. 

It is important to note that the RegIS report used the UKCIP98 climate change scenarios 
as opposed to the more recent UKCIP02 scenarios used in this report.  Whilst these two 
models are generally similar, there are a few differences.  The UKCIP02 scenarios predict 
higher rates of warming than UKCIP98, as well as lower rates of sea level rise.  In 
addition, summers become even drier in the UKCIP02 than the UKCIP98 scenarios, and 
spring and autumn may also become slightly drier, as opposed to being wetter as 
predicted by the UKCIP98 model. 

Further implications for UK farming systems include: 

Grassland and Livestock 

·  Changes to the yield and quality of forage 

·  Changes to the duration and start and finish dates of the grazing season 

·  Implications for the design and maintenance of livestock housing due to wind 
speed and extreme events 

·  Direct impact on livestock through heat stress, for example 

·  Higher levels of CO2 would affect the response of grass to temperature and water 

·  Weeds, pests and diseases of grasses may respond to climate change 

·  Forage maize viability moves northwards 

·  Longer growing season for grass 
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Crops 

·  Shortening of the actual growing season due to more rapid plant development, 
despite the potential growing season being extended 

·  Decrease in the severity of winter temperatures could ironically lead to the 
greater potential for frost damage (radiation frosts) due to the plants not being 
sufficiently acclimatised 

·  Warmer temperatures will lead to greater evaporation from soils and leaves using 
up the precious soil moisture.  This would however be partially offset by improved 
water use due to higher CO2 levels. 

·  Severe storm events leading to greater soil erosion risk and flash flooding risk, as 
well as physical damage to plants.  Particular concern would be vegetable and 
soft fruit growers due to hailstones, and crops close to the coast from salt spray 
damage. 

·  Delayed autumn sowing of winter wheat to prevent too much growth and 
potentially early ripening but this is balanced by the potential that soils would be 
too wet to cultivate 

·  Potential to increase potato planting in the West due to lower reliance on 
irrigation 

Land Needed for Flooding  

It is widely accepted that flood risk will increase in the future as a result of climate change 
and development.  This will have implications for land use.  For urban land the risks are 
to property and people.  For agricultural land risks relate to the way in which the land is 
managed to mitigate or adapt to flood risk, and to which crops can be grown.  Habitats 
and conservation areas face risks in terms of potential loss of habitats and other sites due 
to inundation, but possible benefits from wetland creation.  There will be in the future 
greater emphasis on flood risk management, including increased investment in flood 
defences (coastal and inland), possibly setting more land aside for floodplain creation to 
alleviate other areas, as well as possible coastal realignment including relocation of 
homes or abandonment of farmland in a minority of areas. 

Adaptation and mitigation could include changes to planning policy, better building design 
to allow for flooding, for example having ground floor parking areas.  Improved soil 
management to maximise the soils ability to hold water, reducing run off rates.  In some 
areas, reversing land drainage to reduce run off rates and allow some flooding to alleviate 
other areas.  Hard engineering options such as building new flood defences, and soft 
engineering such as tree planting.  Key assets such as towns will continue to be 
protected as much as possible, which may mean making some other uninhabited areas 
wetter by restoring floodplains.  It is thought that inland flooding will be a greater risk in 
the North West than coastal flooding. 

Catchment Flood Management Plans 

The Environment Agency is developing Catchment Flood Management Plans to address 
this issue in 13 catchment areas in the region.  Catchment Flood Management Plans 
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have a 50-100 year outlook and assess flood risk over this timescale, using scenarios for 
climate change, development and land use.  They try to understand what the flood risk is 
now, what affects it and how in may change over time.  From this information, the 
catchment is allocated one of six policies in order to reduce the long term flood risk, or 
prevent it from increasing to unacceptable levels.  There are different levels of 
intervention that may be required.  This could involve making certain areas wetter to help 
manage risk downstream, for example.  The policies are shown below in Figure 4.1. 

Figure 4.1: Catchment Flood Management Policies 

Policy Description 

P1 No active intervention (including warning and maintenance).  Continue to 
monitor and advise. 

P2 Reduce existing flood risk management actions (accepting that flood risk will 
increase over time). 

P3 Continue with existing or alternative actions to manage flood risk at the 
current level (accepting that flood risk will increase from this baseline). 

P4 Take further action to sustain the current level of flood risk in to the future 
(responding to the potential increase in risk from urban development, land 
use change and climate change). 

P5 Take further action to reduce flood risk. 

P6 Take action to increase the frequency of flooding to deliver benefits locally or 
elsewhere (which may constitute an overall flood risk reduction e.g. for 
habitat inundation). 

Source: adapted from Environment Agency 

The aim is to reduce the damaging effects of flooding on people, property and sensitive 
natural environments.  However, it is not possible to stop flooding everywhere, so 
Catchment Flood Management Plans aim to reduce the impact of flooding by controlling 
the flood risk of sensitive areas.  They are designed to aid planning and better 
understand the implications of land use change on flood risk. 

For example, for the Weaver and Gowy Catchment in Cheshire, the following objectives 
have been identified: 

People 

1. Manage flood risk to people in the high hazard urban areas. 

2. Reduce disruption and maintain critical infrastructure and vulnerable services: 
industries, roads, medical centres, schools etc. 

3. Manage disruption to key communities: Northwich, Frodsham and Congleton. 

4. Protect and improve the four Landscape Character Areas across the catchment. 

Economy 

5. Manage economic impacts of flooding to property in flood problem areas. Manage 
economic losses to critical infrastructure in the Stanlow oil refinery. 
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6. Ensure sustainable risk based expenditure across the catchment. 

Environment 

7. Conserve and enhance condition of the SSSIs that could be impacted by flooding. 
Conserve and enhance priority BAP habitats and species in line with targets. 

8. Enhance and protect the natural geomorphological features along the River Dane 
SSSI. Improve the natural geomorphology processes in upper reaches of 
watercourses. 

9. Ensure flood risk management actions enhance water quality in rivers across the 
catchment. Ensure procedures in place to prevent flooding causing contamination 
from landfill sites at risk of flooding. 

Following the identification of objectives, the preferred policies are allocated, shown in the 
diagram below: 

Figure 4.2: Allocation of Catchment Flood Management Policies 

 

An action plan is then developed for each policy area, with actions prioritised high, 
medium and low, allocated partners (such as Natural England) as appropriate and a time 
scale for delivery. 

Balancing the varying competing objectives in flood management plans could lead to 
agricultural land having to make a disproportionately high number of significant changes 
to use, as political pressures from the majority of the population and voters that live in 
urban areas prevails over agricultural interests. 
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Fresh Water Supply 

Inevitably, climate change will affect the availability of fresh water at both local and global 
level.  Climate forecasts show that the North West will remain one of the wettest parts of 
the UK, and the irrigation requirement for key crops will be low under climate change 
(RegIS study).  This may make the region more competitive for growing such crops than 
other parts of the UK, which will become relatively drier to a greater extent.  The full 
impact of this will depend on the level of demand from homes and industry, and any new 
technology to improve utilisation and management of water resources. 

It is estimated that 85% more water will be required to feed the world population by 2050 
and eradicate malnutrition.  Globally, irrigated agricultural uses 70% of the world’s “blue 
water” (water held in rivers, lakes and groundwater that can provide for irrigation, cities 
and industry).  Food production uses large amounts of water – in irrigation, washing, 
cooking and processing (embedded water).  According to the Food Ethics Council4, it 
takes 900 litres of water to produce a kilogram of maize, 1,300 litres to produce a 
kilogram of wheat and 15,500 litres to produce a kilogram of beef.  However, the amount 
of water will depend on where the food was produced – from rainfed areas or water-
stressed regions dependent on irrigation, for example.   

As water scarcity becomes a more significant global issue, it could impact upon how we 
use water for food production and even on the composition of our diets, even in relatively 
wet UK.  The Food Ethics Council calculate it takes around 752m3 of water to produce the 
food we each eat per year in the UK, however, around two thirds of this water of is 
imported, exporting our water demand and potential water stress.   

Even in the UK, drier eastern regions are severely water stressed in the summer, and 
abstraction licenses are becoming more difficult to obtain.  It is suggested by the Food 
Ethics Council, that what is now considered a dry year could become the norm by 2020.  
Agriculture in the UK uses relatively small amounts of water for irrigation (less than is 
wasted through leakage from water utilities pipes) and accounts for only 2% of 
abstraction in England, but it still contributes to water scarcity, and could come under 
pressure in future. 

It may be possible that drier areas such as the South East may need to import water 
(mostly through embodied water, but also possibly directly) from wetter areas in the North 
and West.  However, this is considered unlikely since there are large gains that can still 
be made through reducing leakage and wastage, more efficient and lower usage of 
water, and potentially charging more for this precious commodity.  

Changing land use could help to mitigate and adapt to water scarcity.  For example by 
bringing more “green water” (rainfall that evaporates either directly from the land or via 
plants) into production through rainwater harvesting.  This conflicts with arguments in 
favour of planting more forest, which would have the opposite effect – with the trees using 
up more of this green water and its eventual loss to the atmosphere through 
evapotranspiration. 

                                                      

4 http://www.foodethicscouncil.org/files/businessforum240108_0.pdf 
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Wider Climate Change 

The effects of climate change on world agriculture will be a significant driver for UK 
production.  In their recent report, Climate Change 20075, the IPCC make several 
conclusions regarding future world agriculture and food production and climate change: 

·  Projected changes in the frequency and severity of extreme climate events will have 
more serious consequences for food production and food insecurity than will 
changes in projected average climate. 

·  Climate change increases the number of people at risk of hunger.  However, socio-
economic impacts on hunger are much greater than climate change impacts.  
Climate change will further shift the focus of food insecurity to Sub-Saharan Africa. 

·  Moderate warming benefits crop and pasture yields in mid- to high-latitude regions, 
but even slight warming decreases yields in seasonally dry and low-latitude regions. 

·  Food trade is projected to increase in response to climate change, due to increased 
dependence of most developing countries on food imports. 

Global aggregate effects on food production are small, due to potentially large negative 
effects in developing regions, but only small changes in developed regions.  However, 
developing regions, especially sub-Saharan Africa will be increasingly dependent on food 
imports, so developed regions are likely to come under more pressure to increase 
production to meet demand. 

Food security may be put at greater risk in future due to the potentially large impact of 
extreme events, which may have greater frequency and severity.  This could make 
markets more volatile.  Such impacts have been felt recently, with drought in Australia 
severely impairing production levels there and contributing to the current high food 
commodity prices.  Similarly, the European drought of 2003 caused substantial losses in 
France and Italy, for example.  The maritime climate of the UK is much more sheltered 
from these effects, and UK farmers reaped the benefits at that time through higher prices 
and relatively high yields compared to their Mediterranean and Continental counterparts. 

4.3. Socio-economic Factors 

When considering future land use outcomes in the North West, it is important that the 
region is not considered in isolation from socio-economic impacts elsewhere.  Climate 
change is inextricably linked with socio-economic impacts.  Various national and global 
factors, both climate-related and socio-economic, will impact upon cropping and land use 
decisions in the North West.   

Rising Global Population 

The world’s population is forecast to grow by over 40% to almost 9.2 billion by 2050 (UN 
Populations Division, using medium variant estimates).  Feeding this huge population will 
be the greatest challenge to humanity, and global agriculture in particular, over the next 

                                                      

5 http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-wg2-chapter5.pdf 
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hundred years.  Globally, major food commodities such as wheat, rice and corn are still 
likely to dominate agricultural output around the world.  There will be increasing pressure 
to increase crop yields and extend the current agricultural area in order to produce 
sufficient volumes to feed the growing population.  This will require ongoing innovation 
and new technology to continue to make increases in productivity, and some argue may 
mean the more widespread use of GM technology around the world, though this is the 
subject of much debate and controversy.  All world regions will play their part in meeting 
global demand.  The extent of the North West’s part will depend on the ability and will of 
other parts of the country and the world to supply food commodities efficiently. 

It is important to remember that this is the overriding global trend in agriculture as a 
whole, regardless of any local or regional demands for high quality, extensively produced 
or niche products. 

World Trade 

The current direction of World Trade Organisation negotiations is for increased 
globalisation and freer trade, with tariff and non-tariff barriers to trade falling.  It is widely 
accepted that trade is the key to development around the world.  Assuming this 
continues, the world’s agricultural producers will be exposed to more and more 
competition, and will have to become highly efficient or highly differentiated in order to 
survive.  The world’s consumers (or those who can afford to) will have access to food 
products from all around the globe at competitive prices.  Producers in the North West 
would be more likely to look towards supplying the high value domestic market with 
differentiated products rather than attempt to compete at global levels. 

Alternatively, if political tensions or reduced acceptability of imports transported long 
distances reduces the volumes traded around the world, the opposite would occur.  
Producers would be more protected from foreign competition, and would be required to 
produce more food for the domestic market.  Consumers would be more likely to accept a 
more limited choice of food and higher prices (or fund large subsidies).  However, large 
volumes of food commodities would have to continue to be traded in order to feed 
populations that cannot be fed by domestic agriculture alone, and to satisfy our demand 
for exotic products such as coffee, tea and cocoa that our climate will not support.  In this 
situation there is less pressure for local producers to differentiate their production as 
mainstream markets are more accessible. 

The assertion of the IPCC that climate change will lead to an increasing dependence of 
developing countries on imported food leads to the conclusion that increased trade is the 
more likely outcome, especially given that populations in less developed countries are 
expected to increase by 50% by 2050 according to UN projections. 

Food vs. Fuel 

The “Food versus Fuel Debate” is receiving much attention, as many major agricultural 
producing regions are increasing the volume of agricultural output going into biofuel or 
bioenergy production as opposed to food supply.  The current policy of many 
governments is to increase biofuel production in order to help meet their Kyoto Protocol 
targets and reduce dependence on oil.  This is generally supported through incentives 
and/or subsidies.  The EU target for renewable energy is that it should account for at 
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least 20% of or our energy consumption by 2020, and a significant proportion of this 
target will be met by biofuels. 

Biofuels are increasingly controversial as their full impact on the environment and climate 
change, as well as their social implications, are being more fully explored.   Their ability to 
deliver a net benefit depends on which feedstock is used, and how it was produced.  
Tropical crops may be more efficient in terms of energy conversion, but must be 
sustainably sourced due, for example, to their links in some areas with forest felling and 
negative biodiversity impacts.  Crops without applications in the food chain may become 
preferred, as they may have a more limited effect on food prices and food supply and it is 
likely that this will be the approach taken in future.  Full life-cycle analysis is being widely 
called for in order to determine the net benefits or costs of biofuels. 

It is argued that the technology is relatively new (although Brazil has been producing 
bioethanol since the 1970s) and is likely to improve, becoming more efficient and able to 
use a wider range of feedstocks in the future. 

So-called second-generation biofuels, which will be made from ligno-cellulose as 
opposed to starch and sugars (i.e. using the whole plant as opposed to just the grain) are 
expected to allow higher yields per hectare, but the material will be of a lower energy 
value and more expensive to process.  This technology is as yet several years off 
becoming a commercial reality.  It would be able to utilise a wider range of crops, 
reducing the pressure on food sources, as well as by-products.  This may mean “food vs 
fuel” will be less of an issue in the future, since biofuel and food will not be competing for 
the same land resources. 

Although mandatory targets on biofuels have been set and substantial investments have 
been made into processing capacity, policy appears to still be at a relatively early stage 
as more knowledge emerges around this complex issue.  The economics of biofuels will 
also be heavily dependent on the relative cost of food commodities – farmers will grow for 
whichever market pays more. 

The FAO acknowledges that biofuels can create opportunities for greenhouse gas 
mitigation, but also that there are an increasing number of questions over their effects – 
on greenhouse gases, food supply, and other environmental impacts.  The FAO calls for 
more coherent policy principles and approaches that take into account global implications 
as well as national agendas, and further analysis of policy implications.  A recent Expert 
Meeting on Bioenergy Policy, Markets and Trade and Food Security6 agreed that possible 
policy approaches should be guided by the following four interdependent principles: 

·  Outward looking and market oriented: There is a need for policies to be more market 
oriented and outward-looking to reduce existing distortions in biofuels and 
agricultural markets and avoid introducing new ones. 

                                                      

6 http://www.fao.org/fileadmin/user_upload/foodclimate/presentations/EM56/key_messages.pdf 
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·  Environmentally sustainable: There is a need for policies to strive to make biofuels 
sufficiently ‘net CO2 positive’, protect land and water resources from depletion and 
environmental damage, and prevent excessive new loadings of pollutants. 

·  Growth-enabling: There is a need for policies to promote R&D with the objectives of 
improving economic and physical efficiencies of the feedstock production and biofuel 
conversion processes and adaptation to climate change. 

·  Protective of the poor and the food insecure: There is a need for priority to be given 
to the problems created by food deficits and dependence on oil imports for the poor 
and hungry. Potential opportunities to improve food security and the rural economy 
from current developments should not be overlooked. 

Agriculture can also contribute to renewable energy production through biomass crops 
(such as miscanthus or short rotation coppice) and biodigesters, as well as transport fuel 
production.  As with transport biofuels, research and cost-benefit analysis is ongoing into 
these relatively new technologies and how they may best be applied.   

Urban Expansion 

The UK population as a whole is expected to grow by 14% to over 68 million by 2050 (UN 
Populations Division).  The additional 8 million people will obviously require significant 
new housing development, but where they will live will depend on the regional economic 
activity.  Furthermore, the trend to smaller household size means that the number of 
households is increasing at an even faster rate than overall population. The extent of 
urban sprawl to accommodate the increased population and households will depend on 
the priorities in planning policy – the balance of economic, social and environmental 
considerations and values.  The UKCIP outcomes for the North West by 2020 are 
summarised in Table 4.2 below.  Only in the World Markets scenario does the proportion 
of urban land increase above the linear trend.  With the exception of the Global 
Sustainability scenario, the North West population either stagnates or declines, as 
populations increase in the South East. 
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Table 4.2: Population, Number of Households and Proportion of Urban Land in the 
North West in 2020 (under UKCIP socio-economic scenarios and linear projection)7 

 Late 
1990s Linear 

National 
Enterprise 

Local 
Stewardship 

World 
Markets 

Global 
Sustainability 

Population 
(million) 

6.9 6.8 6.6 6.9 6.7 7 

Households 
(million) 

2.8 3.1 2.9 2.8 3.4 3 

Urban Land 
(%) 

14 15 15 14 16 15 

Source: UKCIP 
 

The Draft Regional Spatial Strategy for the North West of England8 outlines the direction 
of planning policy towards 2021.  Most of the new development and investment will 
continue to be focussed on the most accessible urban centres in the region, in particular, 
the cities and towns making up the three City Regions of Manchester, Liverpool and 
Central Lancashire.  Outside these City Regions, development will focus on the important 
regional towns and cities.  In rural areas key service centres will be the focus for 
development to support rural regeneration.  The Plan provides for 411,160 new dwellings 
(net of housing stock replacement).  It acknowledges that it is important to provide the 
right mix of housing to meet people’s needs and aspirations.  It is anticipated that the 
existing greenbelt will be maintained within Cheshire, Greater Manchester, Lancashire 
and Merseyside until at least 2011, and within Warrington until at least 2021. 

Waste 

Linked with urban development is the issue of waste – its creation, handling and eventual 
disposal or recycling and re-use.  We are committed to reducing the volume of waste sent 
to landfill by the Landfill Directive.  This sets targets for landfill reduction: 

·  Reduce landfill volume to 75% of 1995 level by 2010 

·  Reduce landfill volume to 50% of 1995 level by 2013 

·  Reduce landfill volume to 35% of 1995 level by 2020.   

This will mean significant change to the way we produce and dispose of waste in the UK.  
Primarily, the goal is to reduce the amount of waste we produce, and increase recycling 
and re-use.  However, it will also mean alternative ways of processing waste to reduce 
the landfill volume, such as composting, anaerobic digestion (AD) and MBT (mechanical 

                                                      

7 www.vulnerabilitynet.org/OPMS/getfile.php?bn=seiproject_hotel&key=1140130290&att_id=1020 

Chapter 4: Operationalising the UKCIP SES in the North West of England 

8 http://www.nwra.gov.uk/downloads/documents/imported/rp_kMqZ_Submitted_Draft_Regional_Spati.pdf 
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and biological treatment).  This will mean an increase in land spreading of various waste 
products.  There is a need to have standards for waste processing, so that the quality of 
the end product is known.  Certain end-products, such as that from composting to 
PAS100 standards, can be applied to agricultural land without any consequences for how 
that land can be used.  However, the outputs from some other waste processing 
technologies, such as MBTs, are banned from being applied to agricultural land, and are 
restricted to previously developed land.  Technologies are being developed to make this 
material safer and more standardised.  For example, a British standard quality protocol 
for AD is forthcoming. 

Once material complies with such standards, it is taken out of the waste stream and can 
be considered a product.  Food waste in particular could be well suited to AD, and it is 
likely that large volumes of food waste will be diverted into the AD process.  The outputs 
from such processes will have to go onto land somewhere, and we may see more of it 
being applied to farmland.  If fertiliser costs continue to rise farmers may increasingly 
demand such products as an alternative to artificial fertiliser.  It will then be critical that 
their exact composition is known so they can be applied appropriately to agricultural land, 
and the benefits and risks are known, particularly with reference to nitrates. 

Amenity Uses 

The amenity value of the landscape relates to its use for recreation and leisure, attracting 
tourism income and adding to the overall appeal of the area as a place to live and work.  
Specific areas might include special designations such as Country Parks, National Parks, 
or Areas of Outstanding Natural Beauty, as well as footpaths and other access routes, 
community woodland, town parks and so on. 

The importance placed upon these aspects of the landscape depends on people’s desire 
to make use of the countryside for leisure purposes and the income it can generate from 
tourism.  It is also intrinsically linked to the importance placed upon environmental issues 
such as biodiversity.  How we prioritise these issues is relative to the level of drive for or 
against agricultural and industrial intensification and infrastructure development, the 
availability of leisure time and disposable income, the importance of health versus 
consumption, and other social and economic issues. 

An emerging trend, which may affect urban green spaces in the future, is the increased 
demand for allotments in some areas.  This demand is coming from young professionals 
and families, not the traditional retired allotment-users.  This has been driven by the 
efforts to re-connect people with their food, and the healthy eating agenda.  There is also 
a growing lobby to localise food production to a greater extent – in order to reduce 
transport costs or provide potential environmental benefits, reduce our reliance on 
imported food, or increase the sustainability of our diet.  People may increasingly choose 
to “grow their own”, which could result in more areas of land in and around towns and 
cities being used for food production. 
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Urban and peri-urban food production is advocated by the likes of the Soil Association in 
their One Planet Agriculture9 campaign, and it is argued it may play a much greater role 
in future food production.  This could transform green spaces as we know them now, and 
also have consequences for how we live and work, and our need for skills development. 

Environmental Uses 

Farmland is a resource for the environment, providing a wide range of habitats for wildlife.  
There are many ways in which the land can be managed specifically with environmental 
benefit in mind.  The signal may come from regulation, as in current Nitrate Vulnerable 
Zone regulations, incentives, such as agri-environment schemes funded through the 
Common Agricultural Policy, or the market, such as high value niche products or organic 
production.  The focus could be in reducing pollution, maintaining biodiversity, managing 
flood risk and water resources. 

Significant consideration to the environment by land managers in general has to date only 
been achieved through policy, and is without doubt the direction agricultural policy is 
taking in the present.  Assuming it continues in this direction, farming is likely to have a 
significant role to play in delivering environmental benefits in the future.  However, if the 
focus shifts towards food production, environmental goals would need to be re-focussed 
to ensure sustainable food production, and minimise the potential conflict between 
increasing food production output and environmental objectives. 

Is there a role for organic farming? 

Some argue that in spite of growing consumer demand for organic produce, lower 
productivity and prescriptive regulations mean it cannot help to meet the future 
challenges of feeding a growing world population, and is merely a luxury for the wealthy.  
However proponents of organic farming argue it has a key role to play in future land use 
and food production, and could even become the dominant food production method in the 
UK in the future. 

A recent report10 made the following general conclusions about the impact of organic vs. 
conventional food on the environment: 

·  For many foods, the environmental impacts of organic agriculture are lower than 
for equivalent conventionally grown foods.  However, this is not true for all foods 
and seldom appears to be true for all classes of environmental impacts. 

·  There is insufficient evidence available to state that organic agriculture overall 
would have less of an environmental impact than conventional agriculture. 

                                                      

9 One Planet Agriculture – the Case for Action 

http://www.soilassociation.org/Web/SA/saweb.nsf/cfff6730b881e40e80256a6a002a765c/902f12def991d13a8025
6f9c005e300e/$FILE/conference_caseforaction.pdf 

10 Foster C, Green K, Bleda M, Dewick P, Evans B, Flynn A, Mylan J (2006) Environmental Impact of Food 
Production and Consumption: a report to Defra.  Manchester Business School 
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·  Organic agriculture poses its own environmental problems in the production of 
some foods, either in terms of nutrient release to water or in terms of climate 
change burdens. 

For example, the study found that for basic carbohydrate (e.g. bread, potatoes, etc.), in 
general organically produced food had greater water and eutrophication impacts than 
conventionally produced foods.  Land use requirement was greater, but pesticide use 
lower.  Wheat had a lower energy requirement when organically produced, but for 
potatoes energy use was no different whether organic or conventional.  Organic milk 
required more land and had a higher global warming potential per unit than conventional 
milk, but used less energy. 

It seems there is no clear-cut winner in environmental terms between organic and 
conventional production. 

The Soil Association argues that organic production generally requires less energy and 
fossil fuels than conventional production, is less reliant on imported feeds and energy 
intensive concentrates for livestock, and that developments on organic farming 
techniques are making it more productive.  They also point out that people need to 
change their eating habits, reducing the quantity of meat and milk consumed.  In 
particular, they argue that organic farming principles will have a key role to play in 
producing food in a post-peak oil world due to its lack of energy intense inputs such as 
fertiliser. 

Novel and Emerging Crops 

Increasing interest in growing crops for energy, materials, various industrial and food 
technology applications, or to substitute imported animal feeds, leads to the development 
of many novel or alternative crops.  Farmers’ loss of confidence in commodity markets 
over recent years has also contributed, as they have increasingly looked to diversify into 
alternative enterprises.  Government and industry also seek to reduce our impact on the 
environment and reliance on fossil fuels for energy and chemicals, and have begun to 
invest in developing renewable and biodegradable alternatives.  The current drive for 
sustainable and healthy food has also increased the opportunity to supply a wider range 
of foods as well as alternatives to synthetic additives and ingredients. 

There is also an increasing ability to grow crops (particularly in the South and South East 
of England), which have traditionally been unsuited to UK conditions.  For example, we 
already see vineyards in counties from Kent to Cornwall and sunflowers in the East of 
England, though such crops are very much a minority.  Although we may see crops 
grown in the UK that we now associate more with the Continent, most of these are likely 
to remain limited to the warmer and drier South and South Eastern parts of the country.  It 
is not just temperature that can limit the range of crops grown under UK conditions, but 
also sunshine hours and intensity, as well as the quantity and pattern of rainfall.   

Primarily markets will determine the uptake of novel crops. Farmers will grow marginal 
crops – with lower yields and/or quality (within reason) than their overseas counterparts – 
given the right market conditions.  Once the demand is there from growers and end 
users, plant breeders will then begin to develop varieties better suited to UK 
requirements. 
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Market development for any new crop, especially those with industrial applications, 
usually depends on buy-in from industry and/or government, and often significant capital 
investment in processing facilities.  The location of production is usually dependent on 
proximity to processing facilities and/or end user.  Some ‘novel’ crops were traditionally 
cultivated much more widely, but were superseded by modern materials, especially those 
derived from crude oil.  Often their resurgence is motivated by environmental concerns.  
Such markets are as yet embryonic, but they could become more important in the future, 
though much further investment and R&D is required to establish which crops can be 
taken forward on a larger scale.  Novel crops must also compare favourably in terms of 
price to more conventional crops like wheat and oil seed rape if farmers are going to 
consider growing them – this will be an important driver in their future development 
potential.  Examples of novel crops, their applications and growing conditions are detailed 
in Appendix E. 

Food and Farming Policy 

The final aspect considered in this chapter is food and farming policy.  Policy makers are 
being presented with a huge challenge from issues like global climate change, rising 
population, water stress, health and nutrition, food security, energy security and land use 
pressure.  The way in which these issues are addressed will have significant implications 
for how we use land and produce food. 

The direction of the current Common Agricultural Policy (which runs until 2013) is leaning 
away from an emphasis on food production, towards environmental land management 
and rural development – biodiversity, landscape and social objectives.  Though farmers 
continue to receive support payments, these are no longer linked to food production in 
England.  

Given the challenges of the issues listed above, the role of land use in food production 
may have to be given greater recognition in future.  This does not mean an abandonment 
of care for environmental issues, as food production will always need to be sustainable.  
However, environmental land management policies may need to be re-focussed towards 
broader sustainable food production, well positioned to face these challenges.  Effective 
skills development, knowledge and technology transfer and a multi-objective policy 
approach must support this. 

The Impact of Food and Drink Consumption 

A greater awareness of the environmental impact of food production and consumption 
may also drive policy decisions.  A recent study11 calculated the “ecological footprint” 
(EF)12 of consumption in the North West and the UK.  Total consumption (all sectors) had 
an EF of 6.2 global hectares per capita (gha/cap), where there is an available global 

                                                      

11 http://www.york.ac.uk/inst/sei/IS/North_West.pdf 

12 An ecological footprint is a measure of how much productive land and water an individual, a city, a country or 
humanity requires to produce the resources it consumes and to absorb the waste it generates, using prevailing 
technology. The land could be anywhere in the world, is measured in global hectares (gha) and always refers to 
one year. If the footprint refers to one person the unit is given in global hectares per capita (gha/cap). 
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capacity is 1.9 gha per capita.  In other words if everyone in the world lived as we do, we 
would need over 3 planets to sustain that level of resource consumption.  It was found 
that the EF of food and drink consumption was 1.6 gha/cap (the North West figure was 
the same as the UK average), the single largest contributor to the total EF of the region.  
To put this in context, the total EF of UK food and drink consumption represents an area 
over five and a half times greater than the UK agricultural area13.  Animal product 
consumption was found to have the largest impact – at 67% of the total EF from food and 
drink, with vegetable products accounting for 23%, and drinks and packaging 5% each. 

These findings highlight the impact of livestock on the arguably poor sustainability of our 
diet, and our heavy reliance on imported produce and other resources from abroad.  
Such findings may lead to pressure to reduce the meat and milk in our diets, and to 
localise our supply chains to a much greater extent.  Waste is another key factor in the 
EF – composting more food waste and minimising wastage would also help to reduce the 
EF.  Similarly, reducing intensive input use in production would limit the EF. 

4.4. Conclusions 

This chapter has provided a context for the issues that will shape land use decision-
making, with the key messages being: 

·  Future land use will be determined by a range of issues and drivers – not just by 
climate change. 

·  Local climate change effects are likely to cause modifications to farm 
management regimes. 

·  The expected increase in frequency of extreme weather events poses greater 
risks and uncertainty. 

·  Flood risk management may mean some rural areas will be subjected to higher 
frequency of flooding in order to protect key assets elsewhere. 

·  Water usage and supply will become a more important issue and policy and 
practical level as usable water becomes more scarce both locally and globally. 

·  Global climate change is expected to impact upon food security in developing 
countries in particular – especially due to the increased frequency and severity of 
extreme events. 

·  An increase in food trade from the developed to developing world is expected. 

·  Rising world population, especially in developing countries, compounds these 
issues. 

·  More locally however, there is an argument to reduce our own dependence on 
imported foods for ethical and environmental reasons.  This is a contentious 
issue, with strong arguments on both sides. 

                                                      

13 UK population = 60.8 million.  At 1.6gha / capita total EF = 97.3 million gha.  UK agricultural area = 17.4 million 
hectares. 
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·  As our understanding of the full environmental, social and economic implications 
of biofuel production increases, and technologies improve, policies will become 
more adjusted towards sustainable biofuel – this is likely to mean that the use of 
food crops for fuel diminishes. 

·  UK population and demographic changes will mean an expansion in urban area 
will be required.  The size and location of this will impact upon agricultural 
capability, as well as the ability to use the land for other alternative occupations. 

·  In addition, landfill reduction targets may mean that more land is required for the 
disposal of waste.  This could have implications for its use for food production. 

·  Demand for access to the land for leisure, and the value placed on landscape in 
the future, will also impact the way in which land is managed, whether for 
agricultural or other uses. 

·  There may in future be a role for farmers in the production of “novel crops” (food 
or non-food) for various end uses and markets, such as the production of 
sustainable materials or replacement of synthetic or crude oil derived chemicals. 

·  Both land managers or policy makers must consider food production and the 
delivery of environmental benefits together, not separately. 

·  Food and farming policy may need to be reviewed in the light of global and local 
challenges in order to ensure the environmental, social and economic 
sustainability of food production and consumption. 
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5. REGIONAL CONSULTATION 

5.1. The Delphi Process 

The use of Delphi Groups rather than focus groups or one-on-one interviews allows a 
more structured methodology to be applied to the consultation, and ensures that 
everybody’s views are given equal weighting and are not subject to interpretation by the 
consultant. 

A Delphi Group was held for each sub-region, to which a range of stakeholders and 
experts were invited, in order to represent as wide a range of interests in the land as 
possible.   

The organisations involved included: 

·  Representatives of key land users such as the Forestry Commission, the National 
Farmers’ Union, United Utilities, Country Land and Business Association, the 
Mersey Forest, Red Rose Forest; 

·  Conservation groups such as the Royal Society for the Protection of Birds, 
Campaign to Protect of Rural England, the National Trust;  

·  Decision makers such as Planning Officers; 

·  Advisors, training and support organisations such as AEA Group, Envirowise, 
Berry Bros, English Food and Farming Partnerships, Food Northwest; 
Manchester Enterprises, Myerscough College, Reaseheath College, Northern 
Rural Partnerships, Farming and Wildlife Advisory Group, Integrated Countryside 
and Environment Plan (Merseyside). 

Delegates were provided with some background information, including the current 
(baseline) breakdown of land use for the sub-region. 

They were asked to score individually how they thought this breakdown might change by 
2050, given the context of each of the socio-economic situations described previously.  
The year 2050 was chosen as an appropriate time frame, since to use 2080 would be too 
far ahead and subject to even greater uncertainty, and 2020 may be too near term for the 
purposes of this study.  Initially these scores are a “gut feeling”, and enable extreme 
views and areas of consensus or controversy to be identified.  Following analysis of the 
scores a discussion amongst the group was facilitated, during which those with extreme 
scores were asked to defend their viewpoint.  Having heard everybody’s arguments, the 
group then re-scored.  By this time they would have had a better understanding of the 
range of issues at stake, and would have developed a more balanced point of view on 
future land use.  The average scores were then taken forward; the high and low scores 
helping to identify the areas that remain contentious, as well as those where there is 
more agreement. 

Finally, the average results from the sub-regional Delphi Groups were aggregated 
together to produce a set of regional land use figures for 2050 for socio-economic 
Situations 1 and 2.  A regional Delphi Group made up of representatives from the sub-
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regional groups was held to discuss whether the sub-regional results were acceptable 
when put together in a North West regional context.  They were provided with the sub-
regional results expressed in terms of the proportion of the whole land area of the region, 
and the resulting regional breakdown, and they were asked to adjust the regional 
breakdown as appropriate, justifying why they felt it should change. 

5.2. Development of Two Socio-Economic Situations 

Some of the factors contributing to change in land use over the next decade have been 
described in the previous chapters.  The potential changes in the maximum capacity of 
the region to grow certain crops due to varying climatic conditions has been described in 
chapter 3 and Appendix C.  Significant change in land use is expected as a result of the 
socio-economic changes. The extent of these impacts was explored through the Delphi-
groups.  However, it is not possible to predict the future, especially in the long term and 
with so many inter-related factors, and therefore it is necessary to employ different 
potential socio-economic situations to be able to assess a range of outcomes. 

Furthermore the situations are based on a certain amount of judgement, uncertainty and 
opinion. To a certain degree they are developed to show the range of potential change. It 
is therefore very likely that they will provoke debate and will be contested. 

The UKCIP Scenarios 

A set of socio-economic scenarios (which are not directly related to the climate change 
scenarios) were developed by UKCIP based on the Intergovernmental Panel on Climate 
Change (IPCC) for use when considering climate change impacts14.  These are based 
along a framework of governance and values.  Along the governance axis, the scale 
ranges between ‘autonomy’, where power is retained at regional and national level; and 
‘interdependence’, where power is distributed away from the national state level and 
international relationships strengthen.  Along the values axis, the two extremes are 
‘consumerism’ representing an individualistic outlook focussed on private consumption 
and personal freedom where resources are distributed through free and competitive 
markets; and ‘community’ where the needs of society as a whole prevail – the individual 
is seen as part of a greater collective and resources are allocated through more deeply 
managed markets.  Four contrasting scenarios arise as a result of the framework 
presented in Figure 5.1. 

                                                      

14 UKCIP (2001) Socio-economic scenarios for climate change impact assessment – a guide to their use in the 
UK Climate Impacts Programme.  UKCIP 

http://www.vulnerabilitynet.org/OPMS/getfile.php?bn=seiproject_hotel&key=1140130290&att_id=1020 
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Figure 5.1 UKCIP Socio-Economic Scenario Matrix 

 

The RegIS scenarios 

In addition, during the RegIS project the socio-economic scenarios (again not to be 
confused with climate change scenarios) were interpreted at regional level for the North 
West.  All of the scenarios and their application to the North West region are described in 
detail in the RegIS report15 and are briefly summarised below: 

Regional Enterprise 

There is a greater degree of regional devolution and economic autonomy, and developing 
and promoting the key distinctive assets and strengths of the region drive regional 
economies.   The North West economy experiences growth at just below the average rate 
for the English regions, but decline is halted in all areas.  The new economy is high 
technology and service based.  The remaining traditional industries have adopted new 
technology and best practice to become competitive in global markets.  Some activities 
considered important to the character of the region such as hill farming are supported 
regionally.   

Migration from the region has levelled off, and there is a net migration into Cumbria of 
retired people.  Tourism is strong in this sub-region in particular.  There will be pressure 
for further development in some coastal areas, but in others the aesthetic value will be 
protected from new development (where this is considered important and economically 
beneficial to maintain).  Existing and new development will be protected from coastal 
flooding, as such managed realignment occurs in only a few areas of the North West 
coastline.  There is development pressure throughout the North West, but development 
will be concentrated around key towns and cities and along transport routes. 

                                                      

15 http://www.ukcip.org.uk/images/stories/Pub_pdfs/RegIS1.pdf 



 & 

 

                                           Re-engaging with the land – Our most precious asset 

 

� � � � �� � � � � ��������������������������������������������������������������	 
� � ��
 � � � ���

������������������������������������������������������������������������������ � �
 
 

Regional Stewardship 

Recognising and conserving regional assets is emphasised, and it is accepted that this 
could mean impaired economic growth.  This is due to a shift in the way of living, where 
community and nature are more highly valued. 

Upland farming is preserved through subsidies, but it must revert to less intensive 
methods, with biodiversity emphasised over production.  Sustainable tourism is 
intrinsically linked to land use.  Farms are subject to more controls such as environmental 
taxes on fertiliser and other potentially damaging practices; dairy farming in particular is 
affected.  Organic and local foods are highly valued.   

Urban living still has a metropolitan focus, though communities are more strongly 
developed and there is a more local identity due to reduced travel. 

Biodiversity policy is focussed on maintaining and re-creating regional assets, and as 
such they will undergo a revival, helped by a reduction in the intensity of agriculture.  
Managed realignment of coastal areas is trialled in some areas, though it is opposed 
close to developed areas.  However in some cases habitat creation will be prioritised over 
local opposition.  Renewable energy technology may be applied along the coast, such as 
tidal barrages and wind farms, though only where their impact on biodiversity is minimal. 

Global Markets 

This scenario is based on the pursuit of high economic growth in a global context.  All 
regional assets will be employed towards this end.   

In the North West development is patchy, with high development pressure focussed on 
the key economic towns and cities and along transport routes.  However other areas 
have high unemployment and poverty.   

There are no resources available for biodiversity protection.  Some agricultural activities 
struggle in the absence of subsidies, particularly hill farming.  Estates are characterised 
by diversification as a means of income generation, such as in tourism, housing, sports 
and leisure.  Dairy, beef and horticulture are globally competitive on large intensive units.  
The Lake District is maintained due to its value for tourism.  Water resources are valuable 
for exporting to other parts of England, and the region can also become a conduit for 
transporting water from Scotland.  As a result regional water consumption to controlled to 
ensure sufficient water to export. 

There is an erosion of society in this scenario, although those left behind by the global 
economy manage to develop an alternative more co-operative way of living, particularly in 
the North West due to its numerous small settlements and their traditionally strong 
community structure. 

Global Sustainability 

The world is seen as an interconnected whole and there is a wider acknowledgement of 
the impacts of individual actions. 

Agricultural support is geared towards sustainable production through taxes and 
incentives, helping to reverse the decline in the agricultural economy.  New development 
is resisted in favour of better planning and consolidation of existing urban areas. 
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Society is keen to reduce the footprint of its actions on the world, and the environmental 
impact of the two conurbations in the North West is seen as globally significant. 

Through improved management of water resources, it is possible to export some water 
from the North West to other regions.  There is significant reduction in carbon dioxide 
emissions.  Managed realignment of the coast is adopted in many areas.  Habitats and 
biodiversity of global and European-level significance are protected, and where key 
habitat areas are lost to the sea other land will be sacrificed to provide replacement 
habitats.  However, the global agenda will be a significant driver of environmental 
management, and some unpalatable compromises are likely. 

Selection of Situations 

It was decided that for the purpose of the Delphi groups, two contrasting situations would 
be sufficient to show alternative emphasis on land use without overloading the groups 
and turning them into a drawn out process.  In addition, the descriptor was changed to 
situation in order to differentiate them from climate change scenarios and the potential 
confusion of the socio-economic nature of the situation from the carbon emissions focus 
of climate change scenarios. 

The situations chosen are presented below in the format they were presented to the 
Delphi Groups.  They are intended to represent two opposing socio-economic 
environment for the North West, to provide a context for assessing how land use, and our 
priorities in making decisions about the land, may have changed by 2050. 

Table 5.1 Delphi Group Socio-Economic Situations 

 Situation 1 Situation 2 

Context 
The region has a vibrant economy, and 
a greater level of political and economic 
autonomy than the present 

Economic growth is strong, but 
global approaches to sustainable 
development take precedence over 
regional responses.   

Decision making 
Taken at regional level, with strong local 
involvement 

Taken at national / EU level 

Economy The regional economy is most important We are part of a global economy 
Identity I am from the North West I am a European 

Environmental policy 

The local environment is protected 
where it has a direct impact on the 
quality of life of local people and 
economic benefit.  The landscape is 
important for tourism 

National, EU and global issues are 
prioritised over local issues 

Attitude towards 
environmental issues 

I want to live in a pleasant local area, I 
will lobby the council to do something 
about it 

I want to reduce my impact on the 
planet, it is my responsibility to 
improve the world I live in 

Agriculture 
Agriculture provides food for the region, 
exporting any surplus to the wider UK 
and EU 

As part of Europe, we grow what is 
most suited to our land, whilst 
minimising the impact of production 
on the environment 

Population and new 
homes 

Migration away from the region levels off 
and there is increased interest in moving 
into the North West for retirement, 
buoyed by a strong tourism industry 

Urban redevelopment and efficient 
use of land are prioritised over 
greenfield development 
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There are some similarities between these situations, notably the relatively strong 
regional economy.  This was decided upon since, given the purpose of the study to 
stimulate discussion and provide a baseline for further debate especially amongst 
decision-makers.  It was also felt that a stagnant regional economy would be much more 
limiting for people thinking about the way in which land use may be considered in the 
future.  On the other hand, the key differences are in the attitudes and values of society, 
and the structure of governance. 

In Situation 1, the region is more inward looking, with more local governance.  People are 
more concerned about themselves and their immediate local area than wider issues.  
Agriculture is driven by food production, in order for the region to become as self-
sufficient as possible.  Environmental protection must provide tangible benefit to the 
people and/or economy.   

In Situation 2, the outlook is more global, and power of governance is focussed away 
from the regions to European and national level.  People are concerned about big global 
issues and try to reduce the impact of their lifestyle on the planet.  Similarly, wider 
environmental issues (such as climate change, air quality and so on) are prioritised over 
more local issues.  Food production does not need to have a regional or even national 
focus, since food can be sourced from wherever it can be most efficiently produced in 
Europe. 

5.3. Sub-regional Results 

The average final scores of the delegates from each sub-regional Delphi Group are 
illustrated and are expressed in terms of the change from the current proportion of the 
land area of each sub-region occupied by a particular land use.  A fuller account of the 
views expressed and the range of scores given in each group is included in Appendix D.  
The breakdown of current land use is also shown here, rounded to the nearest whole 
percentage for ease of scoring, as it was provided to the delegates. 

 Cumbria 

Table 5.2: Current land use in Cumbria 

Land Use Category Current % land use 
Urban 3 
Rough Grazing 29 
Managed Pasture 46 
Field Veg, Potatoes & Horticulture 1 
Arable & Stock feed 5 
Woodland 8 
Green space 8 
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Figure 5.2: Cumbria Delphi Group Results – Socio-economic Situation 1 
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Figure 5.3: Cumbria Delphi Group Results – Socio-economic Situation 2 

Cumbria Situation 2
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The Cumbria group felt there would be a larger decrease in grassland and increase in 
arable and stock feed in Situation 2 than in Situation 1, since with a more global outlook 
grain production would increase as a more efficient way to feed the growing population, 
and consumption of meat and milk would reduce to a greater extent.  Similarly, the 
production of field vegetables increased to a greater extent in Situation 2.  The size of 
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reduction in the grassland categories represents a significant change to Cumbria, since 
these are by far the dominant land use by in this sub-region.  This proposal would leave 
just over one third of Cumbria under managed pasture, whilst arable and stock feed 
production would increase to 15% of the land area.  The delegates have proposed a 
substantial increase in the field vegetable and horticulture production too, since they 
started from a baseline of 1% for scoring purposes.  However, the maximum capacity 
maps discussed in section 3 do support this level of land use for field vegetable crops.   
Woodland increased in Situation 1 where it remained at the current level in Situation 2.  
This was because in Situation 1 it was felt that there would be more woodland for its 
amenity and leisure value as well as other benefits, whereas in Situation 2 the pressure 
to increase food production would be greater, and existing woodland would be more 
efficiently managed for timber production.  The proposed increase in urban area is large – 
a doubling – given the small baseline proportion of urban land in Cumbria. 

 Lancashire 

Table 5.3: Current land use in Lancashire 

Land Use Category Current % land use 
Urban 12 
Rough Grazing 14 
Managed Pasture 50 
Field Veg, Potatoes & Horticulture 2 
Arable & Stock feed 8 
Woodland 4 
Green space 10 

 
Figure 5.4: Lancashire Delphi Group Results – Socio-economic Situation 1 
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Figure 5.5: Lancashire Delphi Group Results – Socio-economic Situation 2 
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The Lancashire group scored future changes in land use in very similar ways for both 
socio-economic Situations.  Urban and arable and stock feed had a slightly larger area in 
Situation 1, and rough grazing and green space had a slightly larger area in Situation 2.  
Like Cumbria, grassland is by far the most dominant land use in Lancashire, though the 
proposed change would still leave over 40% of the sub-region under managed pasture.  
The increase in field vegetable and horticulture represents a doubling of the current area, 
and the woodland an increase of 50%. 

 Greater Manchester 

Table 5.4: Current land use in Greater Manchester 

Land Use Category Current % land use 
Urban 38 
Rough Grazing 5 
Managed Pasture 22 
Field Veg, Potatoes & Horticulture 1 
Arable & Stock feed 5 
Woodland 2 
Green space 27 
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Figure 5.6: Greater Manchester Delphi Group Results – Socio-economic Situation 1 
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Figure 5.7: Greater Manchester Delphi Group Results – Socio-economic Situation 2 
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In Manchester, the group scored a much larger increase in the urban area under 
Situation 2 than Situation 1.  This was because it was felt that under this situation urban 
growth would be concentrated around the existing key urban areas to protect more rural 
areas from further development.  The managed pasture area was also reduced to a much 
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greater degree in Situation 2 than in Situation 1.  It was felt that under Situation 1 the 
landscape value of grassland would be more highly valued, but in Situation 2 the focus of 
the sub-region would be on development as opposed to food production.  Compared to 
the changes to agricultural land, particularly managed pasture in Situation 2, are more 
significant due to their smaller current size.   

 Merseyside 

Table 5.5: Current land use in Merseyside 

Land Use Category Current % land use 
Urban 42 
Rough Grazing 1 
Managed Pasture 9 
Field Veg, Potatoes & Horticulture 2 
Arable & Stock feed 18 
Woodland 3 
Green space 25 

 

Figure 5.8: Merseyside Delphi Group Results – Socio-economic Situation 1 
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Figure 5.9: Merseyside Delphi Group Results – Socio-economic Situation 2 
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In Merseyside it was thought that managed pasture would reduce to a greater extent in 
Situation 1 due to substitution for arable and stock feed and vegetable production, 
whereas in Situation 2 strategic importance would be placed on the Wirral milk field, and 
it would be preserved more effectively.  There was a much greater reduction in green 
space in Situation 2 than Situation 1, due to a greater pressure on land for both food 
production and urban development, and its substitution for woodland.  Like Greater 
Manchester, the proportions of urban land and green space are much higher than the 
other sub-regions, so small changes to these are perhaps less significant than to the 
agricultural land.  However, in Situation 2 the loss of green space is very large, 
amounting to one third of the current area.  The change to managed pasture proposed in 
Situtaion 1 represents almost half of the current area.  The field vegetable and 
horticulture area doubles in Situation 2, but due to its small current area even given the 
relatively small increase in potential capacity shown in the maps in section 3, this is likely 
to be feasible. 

 Cheshire 

Table 5.6: Current land use in Cheshire 

Land Use Category Current % land use 
Urban 13 
Rough Grazing 3 
Managed Pasture 50 
Field Veg, Potatoes & Horticulture 2 
Arable & Stock feed 18 
Woodland 4 
Green space 10 
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Figure 5.10: Cheshire Delphi Group Results – Socio-economic Situation 1 
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Figure 5.11: Cheshire Delphi Group Results – Socio-economic Situation 2 
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The Cheshire group increased the arable area more under Situation 2, by nearly 30% of 
the current level.  This was (as in Cumbria) due mainly to the need to efficiently feed a 
growing world population.  There was also a greater reduction in green space in Situation 
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2 than in Situation 1.  This was due to there being less local power to protect green 
spaces under Situation 2, and greater pressure on land for food production.  The 
increases to the size of the urban area are quite large, by nearly 40% based on the 
current urban land area.  Though the reduction in managed pasture is large, around 40% 
of the county remains under managed pasture in 2050 under these proposals.  The 
increase to the area of field vegetables and horticulture is more than three fold, but the 
maximum capacity mapping exercise shows that there is potential for such large 
increases to the area of such crops. 

5.4. Sub-Regional Discussion 

All of the average scores from the sub-regional Delphi groups made changes to the 
proportion of land allocated to each land use category that were in the same direction:  

All groups 

·  Increased the urban area 

·  Reduced or made no change to rough grazing 

·  Reduced managed pasture 

·  Increased field vegetables & horticulture 

·  Increased or made no change to arable & stock feed 

·  Increased or made no change to woodland 

·  Reduced or made no change to green space 

The greatest increase in urban area was in Greater Manchester (by up to 6% of the total 
land area) and Cheshire (by up to 5% of the total land area).  In Manchester this was due 
to the belief that focussing new urban development around the existing cities would help 
to protect rural areas from further development, and in Cheshire due to commuter belt 
and infrastructure development.  On the other hand Merseyside and Lancashire posed 
the smallest increases in the urban area – up to 2% of the total land area in both counties 
– because these groups felt that new development would be restricted where possible to 
brownfield sites, and urban areas would become more concentrated reducing the growth 
of their footprint. 

The largest change in rough grazing was cited by the Cumbria group – a reduction of up 
to 7% of the total land area.  Sub-regions with the least rough grazing made the smallest 
changes to its area, since these areas tend to be special cases, such as conservation 
grazing on the marshlands of Merseyside. 

Similarly the sub-regions with the greatest reduction in managed pasture were those with 
a large proportion of grassland – by up to 11% of the total land area in Cheshire, for 
example.  It was generally thought that livestock numbers would reduce as meat and milk 
become more of a luxury in our diets, and the emphasis of agricultural production would 
be increasingly arable and vegetable production.  In addition, it was suggested that 
livestock could be increasingly housed in sheds and fed more on arable crops such as 
maize as opposed to a grass-based diet.  Around the more urban sub-regions of Greater 
Manchester and Merseyside the reduction is grassland was smaller, especially in 
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Situation 1 as its value for landscape, and with greater access recreation was 
acknowledged.  It was also suggested that under affluent conditions pasture would be in 
demand for keeping horses and for ‘recreational farming’ around the edge of urban areas. 

Perhaps surprisingly, the greatest increases in field vegetable and horticulture production 
were suggested in Cheshire and Cumbria, as opposed to those sub-regions well known 
for areas of very high quality soil – Merseyside, Greater Manchester and Lancashire.  In 
the latter sub-regions concerns were raised as to the capability of the land to support very 
large increases in vegetable production, and also that economies of scale may dictate 
that despite climate change, other regions of the UK or Europe are more specialised and 
better able to increase production of these crops.  On the other hand in the Cumbria and 
Cheshire groups it was felt that there would be a need to localise production to greater 
extent, and that staple foods would become a greater part of our diet.  Buoyed by higher 
prices farmers would be able to accept lower yields from perhaps less than optimal land.  
In addition, technological developments and climate change would mean that vegetable 
crops may be more readily grown over larger areas.  The maximum capacity maps 
described in section 3 show that the suggested increases in field vegetable production 
could be supported at sub-regional level.  In fact, a much greater increase could be 
supported in most sub-regions, as the maps show that by 2050 the maximum capacity of 
potato and field vegetable crops covers a significant area of the region, particularly in 
Cheshire, Merseyside and Lancashire.  In addition, the current maximum capacity is not 
fully utilised for field vegetable, potato and horticulture production. 

The arable and stock feed area was increased most in Cumbria, by up to 10% of the total 
land area.  This was due to a combination of the need to help to feed a growing global 
population, some of which may have an impaired ability to grow crops due to climate 
change, a need to localise our own supply chains to a greater extent, and in order to feed 
a housed dairy herd.  Growing crops for biofuel production was not thought to be an 
important driver by most of the delegates of the Delphi Groups, although production of 
biomass crops may increase.  The Greater Manchester group posed little change to 
arable production, although their average score conceals a significant divergence of 
views, with some delegates suggesting a large increase and others a large reduction. 

Changes to the area of woodland were modest compared to some other categories, with 
the Cheshire group not changing it at all.  The value of woodland was well recognised by 
delegates, with benefits including access for leisure, timber and biomass production, 
flood alleviation, providing a cooling effect in urban areas, carbon sequestration and its 
role in landscape character.  It was also pointed out that there are large areas of 
woodland throughout the region, which are under-managed or poorly utilised, and more 
value could be gained from existing woodland areas.  Increases in woodland were 
suggested as a replacement for open green space in and around towns and cities, and in 
the uplands in order to help flood risk management to sequester carbon and protect 
fragile soils and as an alternative enterprise to upland livestock.   

Reductions in the area of green space were generally larger in the more urban parts of 
the region, with a green space loss of up to 8% of the total land area in Merseyside, for 
example.  It was generally felt that with increasing pressure on land use, this would be 
the category most likely to be sacrificed.  However, a change in the type of urban leisure 
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space was also involved, with an increase in wooded areas frequently suggested.  It was 
also thought that food production would become more common in and around urban 
areas, with more allotments, or productive as opposed to solely ornamental plants in 
parks for example.  The role of urban green spaces in improving wellbeing, health and 
quality of life was recognised. 

5.5. Regional Results 

The results for the region as a whole are illustrated below.  These are drawn from the 
Regional Delphi group, where the aggregated outputs from the sub-regional groups were 
presented and adjusted to provide an acceptable overview for the region.  As with the 
sub-regional results, the charts below express the changes to land use in terms of the 
change from the current proportion of land in the region attributed to each category. Table 
5.7 shows the comparison between the aggregated sub-regional outputs and the 
adjusted output from the regional Delphi Group. 

Figure 5.12: Regional Delphi Group Results - Socio-economic Situation 1 
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Figure 5.13: Regional Delphi Group Results – Socio-economic Situation 2 
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Table 5.7: Comparison between sub-regional results and regional adjustments 

 Current 
land 
use 

2050 Situation 1 2050 Situation 2 
Sub-regional 

Groups 
Regional Group Sub-regional 

Groups 
Regional Group 

Urban 11.6 14.4 14.8 14.6 14.7 
Rough 
Grazing 

17.7 14.7 14.0 14.4 14.1 

Managed 
Pasture 

43.9 37.2 36.1 34.6 38.3 

Field Veg & 
Horticulture 

0.9 3.7 3.0 4.9 3.2 

Arable & 
Stock feed 

8.4 12.6 14.3 14.9 12.7 

Woodland 5.9 7.4 6.9 6.3 6.6 
Green Space 11.5 10.0 10.9 10.3 10.3 

 

The table and charts show that there was actually very little difference between the 
outcomes for Situations 1 and 2.  The only noticeable difference is a slightly greater 
emphasis on arable production, and a slightly lesser emphasis on managed grassland in 
Situation 1 than in Situation 2.  However, since these two land uses can in most cases be 
easily interchanged from one year to the next (i.e. grassland can be ploughed up to 
establish an arable crop and vice versa), this finding may not have far-reaching 
consequences for the region’s agriculture. 
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The regional Delphi Group broadly agreed with the aggregated changes made at sub-
regional level (shown in Table 5.2). The most notable adjustment made by the regional 
group was a reduction in the size of the increase in the field vegetables area, which had 
been more than a fivefold increase for Situation 2 based on the sub-regional outputs.  
They also adjusted the emphasis placed on arable and grassland – in Situation 2 they felt 
that the loss of managed grassland would be less than in Situation 1 due the North West 
being more able to specialise in one of its key agricultural strengths – good grass growth. 

5.6. Regional Discussion 

A fairly large increase in urban land use was proposed by the Delphi Groups – an 
additional 3% of the region’s land area or approximately 42,000ha more urban area than 
the present.  This is substantially greater than that suggested by the UKCIP socio-
economic scenarios when they were applied to the North West by Sustainability 
Northwest16, shown the previous chapter in Table 4.2. 

Rough grazing was expected to reduce by a large area – almost 4% of the North West 
total area or more than 50,000 ha.  It was felt that the many competing demands on land 
use would mean that the rough grazing area would have to reduce.  Some rough grazing 
areas could become more managed (i.e. convert to managed pasture).  It was noted that 
in parts of the uplands you can still identify areas that were once enclosed and managed 
more intensively, but are now rough grazing.  Other rough grazing areas could be planted 
with trees.  However due to topographic limitations, some areas of rough grazing are very 
restricted for alternative uses.  In addition, the value of upland habitats was also noted, 
and key areas would be preserved for landscape and biodiversity benefits. 

Under both socio-economic Situations a reduction in the area of managed pasture, and 
an increase in the arable area was proposed.  This was due to a combination of a 
reduced emphasis on livestock production due to dietary change, environmental issues, 
pressure to increase food production and in Situation 1 in particular to localise supply 
chains.  It was also suggested that livestock production systems could shift towards 
housed systems where animals are fed on arable crops such as maize as opposed to 
grazed or conserved grass.  

Under both socio-economic Situations there was also a substantial proposed increase in 
the area under field vegetables and horticulture.  This was due to an increase in 
vegetable and potato consumption in the diet, and a reduced reliance on imported 
produce, with greater emphasis on local.  It was also felt that production of such crops 
would become less viable in other parts of the UK and in some other producing countries 
around the world due to climate change, shifting more production to the North West due 
to its still relatively wet climate.  It was felt that technological advances such as new 
varieties and better growing techniques would help to facilitate this change.  The 
maximum capacity maps show that capacity to grow most vegetable crops will increase 

                                                      

16 www.vulnerabilitynet.org/OPMS/getfile.php?bn=seiproject_hotel&key=1140130290&att_id=1020 

Chapter 4 – Operationalising the UKCIP SES in the North West of England 
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due to future climate change.  Across the region as a whole, by 2050 geographic extent 
for field vegetable crops covers 12% of the 5km x 5km squares of the region.  If for 
example, it is assumed that on average half of each square is suitable for such crops, 
potentially up to 6% of the region could be used to grow field vegetables and potatoes.  
However. The full extent of this capacity is not likely to be utilised for vegetable and 
potato production as explained previously, but this does suggest that the increase 
proposed by the Delphi Groups is feasible for the region. 

The wooded area was expected to increase slightly under both Situations.  It was felt that 
woodland may take the place of open green space for recreation in some cases.  Also 
that biomass and timber production could become more important roles for forestry.  The 
role of woodland in protecting stored carbon in the soils beneath was also noted, as well 
as the role of woodland in flood risk management. 

The area of green space reduced slightly under both Situations, partly due to anticipated 
substitution for wooded areas, and partly due to pressure for urban development causing 
a loss of green spaces in and around towns and cities.   

The most striking changes from the current land use were the dramatic increase in 
vegetable production (more than triple the current production area), the substantial 
increase in arable production of up to 6% of the land area of the North West (84,000ha), 
and the substantial reduction in grassland (by up to 7.5% of the region’s total area – 
105,000ha).  Results of the Regional Delphi Group are shown in Figure 5.14. 

Figure 5.14: Regional Delphi Group Results (with categories in order of magnitude) 
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5.7. Consultation Findings and Conclusions 

 Key Areas of Debate 

During the sub-regional Delphi groups there was particularly lively debate about certain 
issues, with some strong views expressed.  The most controversial issues were: 

·  The extent of urban expansion 

·  The ability to restrict the urban area by smarter planning and development within 
its existing footprint, and maybe even reclaim some urban land 

·  The balance of urban and green space (or wooded) areas for amenity and leisure 

·  Particularly in the urbanised sub-regions of Greater Manchester and Merseyside, 
the balance of agricultural and non-agricultural land use: in these areas should 
land be used primarily for local food production or a recreation area for the large 
urban population? 

·  Conflict between increasing the intensity of upland farming, and conserving 
fragile habitats and landscapes 

·  Conflict between managing land for flood risk minimisation (e.g. upland tree 
planting to reduce run-off rates) and maximising water harvesting and storage 

·  The ability of the region to substantially increase field vegetable production 

 Key Areas of Consensus 

There were some issues or themes on which there was widespread agreement amongst 
delegates. 

·  Land could be better utilised for any purpose.  It was strongly felt that land could 
and should be used better in future, whether it is being used for food production, 
urban development or recreation and amenity.  There are large areas of wasted 
land – such as previously developed brownfield sites, poorly managed or under-
utilised woodland or agricultural land, parks and recreation areas that are seldom 
used, empty warehouses and office space. 

·  It was felt that with better planning, design and management, there should be 
more opportunity for multi-functional spaces.  For example, making use of roof 
space in urban areas for gardens; managing woodland for access, production, 
and carbon sequestration; improving access to farmed countryside to reduce the 
need for separate leisure areas; the use of green spaces in and around towns 
and cities for food production, such as community allotments or orchards.  

·  Land use could shift – for example rough grazing could be more intensively 
managed on the upland margins; some managed pasture areas in the lowlands 
could be used for arable production; better arable land could be converted to field 
vegetable production.   

·  The ability to facilitate such change will depend on the extent of non-agricultural 
land-take, especially for urban development that is extremely difficult to reverse.  
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This has an impact especially for field vegetable production (which requires high 
quality agricultural land), due to the location of much of the region’s best quality 
land close to the urban fringe.  

·  The North West could have the potential to increase production of certain crops, 
which become less viable in other areas due to climate change, for example 
potatoes, which may have a lower irrigation requirement in the North West than in 
the drier East of the country. 

·  There will be a need to increase food production in the future for many reasons.  
These include a growing world population (particularly in developing countries); 
reduced ability of many countries to produce food, particularly in Africa; 
production of certain crops may become displaced from areas less able to grow 
them; the need to be less reliant on imported foods 

The areas of consensus and debate highlight several key aspects over which regional 
partners can exert some influence in order to help shape future land use.  It also shows 
some of the issues of particular concern to the delegates, such as the degree of urban 
expansion, managing flood risk, balancing food production with conservation, landscape 
and leisure demands.   

Delegates came away from the Delphi Groups with a greater appreciation of land as a 
scarce and finite resource.  They had a better understanding of the many competing 
pressures on land use, and the impact of taking land for one purpose restricting the ability 
to use land in other ways. 
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6. KEY FINDINGS AND CONCLUSIONS 

6.1. Possible Land Use in 2050 

Based on the maximum capacity maps, Delphi Groups, expert interviews and desk 
research, we can begin to build up a picture of what the North West might look like in 
2050.  In general, those involved in the consultation were optimistic about the future and 
confident that if we begin now to recognise and plan for the challenges and opportunities 
ahead, the North West faces a bright future. 

Land is considered a precious and valuable resource and this is widely acknowledged by 
all land users, including the general public, business and industry, farmers and land 
managers, planners and politicians. 

Agriculture is recognised as a key industry and is focussed on sustainable food 
production.  Key habitats and landscapes are protected, but food output is increased 
through a combination of more effective land use and an expansion of managed 
grassland and some arable crops into the upland margins, new technology and skilful 
management. 

Arable production has increased in response to both local and global demand, in 
particular vegetable and potato production for local markets.  Livestock numbers have 
declined, but specialist producers rear livestock on both indoor intensive but 
environmentally robust systems and sensitively managed grassland farms, including 
those with flood risk alleviation objectives. 

Managing flooding is a key climate change adaptation.  Farming systems, especially on 
floodplains have had to adapt to an increased frequency of flooding.  Property and other 
key assets are protected from flooding as much as possible, and though building on 
floodplains is minimised, flood risk management is a key part of building and 
infrastructure design.  Some coastal realignment has been necessary in order to protect 
developed coastal areas from the risk of tidal inundation, and management in these areas 
is focussed on developing biodiversity benefits. 

In the uplands, the remaining grazing is geared towards conservation and landscape 
management.  Peatlands are carefully managed to maximise carbon sequestration.  
Where appropriate, water harvesting is carefully managed. Some areas are re-wooded to 
help reduce run-off rates to the lowlands, to sequester carbon and supply biomass and 
timber. 

Food production also proliferates in and around towns and cities, where allotments and 
market gardens have grown hugely popular, supported by a drive to develop appropriate 
gardening skills and a strong will to localise supply chains.  Around urban areas, high 
quality land is effectively protected by the planning process, and new developments seek 
to minimise future restrictions to land use options.   

In cities, urban redevelopment features innovative design which aims to minimise the 
spatial growth of conurbations.  Wherever possible parks and other green spaces are 
maintained, increasingly wooded, sometimes with fruit trees.  Close to cities, forestry is 
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efficiently managed to balance leisure access and timber and biomass production.  An 
increase in the number of footpaths and other access routes around the farmland 
surrounding towns and cities helps to compensate for the loss of some green spaces 
within the built environment, and in some cases their conversion to community 
allotments. 

In rural areas market towns and larger villages have grown substantially in some cases, 
providing housing for home-based workers, and employment opportunities for rural 
communities, minimising the need to commute to major towns and cities.  However, well 
linked suburbs have also developed, around Manchester and Liverpool for example, as 
affluent city workers aspire to live outside the city boundary where they can have larger 
houses and a more spacious environment.   

6.2. Conclusions 

The scenario described above is derived from opinions and comments gained during the 
consultation process.  It might be thought of as a very optimistic picture, but the people 
who participated were generally optimistic in their vision for the future.  There is great 
potential for the land to be utilised better – more efficient agricultural production, smarter 
urban design and planning, better woodland management, multi-functional land use.  
Such a scenario, however, requires a much greater recognition of the scarcity of land and 
of the impacts our decisions today might have on our options tomorrow. Also, the impact 
of land use change, particularly from agricultural to non-agricultural use, needs to be fully 
understood by decision makers. Land lost to development is extremely difficult or 
impossible to recover in the future.  Therefore, the best quality land in particular should 
be protected from development. 

There was a very strong message from the consultation process that food production 
must increase, and therefore productive land will need to be protected from urban 
development in particular.  This was due the difficulty in reclaiming land for productive 
use.  Also, productive land will be useful to meet the anticipated the need to localise 
supply chains to a far greater extent and to play our part in helping to feed growing 
populations in parts of the world where food production is restricted through climatic 
conditions and high population growth.  In addition, the GIS mapping exercise showed 
that the North West is likely to be able to increase production of certain crops (such as 
potatoes) that are currently grown more widely in other parts of the UK, due to the 
possibility that they may become more costly to grow elsewhere due to relatively greater 
negative impacts of climate change.  Further research would be required to verify this 
suggested competitive advantage. 

Discussions during the Delphi Groups highlighted the lack of full appreciation (initially at 
least) of the competing demands on land, and of how scarce and valuable a resource it 
really is. In the end, the Delphi Groups emphasised the role of the land for food 
production and saw this as being increasingly important in the future. They acknowledged 
that land could be used more efficiently for food production, both on commercially farmed 
land, and on other spaces such as allotments, parks and gardens in and around urban 
areas.  Such an approach is not inconsistent with the move to an ecosystem approach to 
land and habitat management. 



 & 

 

                                           Re-engaging with the land – Our most precious asset 

 

� � � � �� � � � � ��������������������������������������������������������������	 
� � ��
 � � � ���

������������������������������������������������������������������������������ � �
 
 

For their part, farmers have demonstrated in the past that they are responsive to market 
stimuli (whether free markets or those distorted by policy) and produce what can be 
expected to provide the best return for their individual resources and skills.  There is no 
reason to believe that they will not continue to be so in the future. 

There will inevitably be conflicts of interest between different land uses, and the 
pressures will only increase in the future as population increases reduce the per capita 
availability of finite resources such as land. With the relatively strong economic growth 
suggested in the socio-economic Situations, for example, people may well desire larger 
houses with gardens which increases the pressure for urban development, in spite of the 
fact that people may well want to preserve rural landscapes and green spaces.  In some 
cases the assertion that food production will increase may conflict with conservation 
objectives. 

Apart from a slightly greater emphasis on arable production than has previously been the 
case, the Delphi Groups did not expect to see a significant change in the types of crops 
grown under the different situations.  As the GIS mapping exercise showed, climate 
change in the North West is not expected to have a particularly significant influence on 
what can be grown here, since warming is expected to be relatively moderate and will 
leave the region far less affected by water scarcity than some other regions, although the 
viable area of field vegetables and potatoes is expected to increase across the region.  
This could present the North West with a valuable opportunity to take on production that 
becomes less viable elsewhere, particularly production of irrigated crops. 

Conversely, climate change around the world will be a significant driver of markets and 
policy and this could have a significant effect on agriculture and land use in the North 
West.  For example, the need to mitigate climate change through reducing green house 
gas emissions could see increased demand for locally produced food and non-food 
agricultural products.  On the other hand, there is likely to be growing pressure for 
increasing food export trade in order to help feed developing countries severely affected 
by climate change and growing populations. 

6.3. Opportunities and Challenges 

Overall, this study has found that the agricultural sector is likely to face a positive future in 
the North West, as the competing pressures for the benefits derived from productive land 
leads to agriculture becoming a more highly valued industry.  In order to rise to this 
challenge, without unacceptable negative consequences for the environment and the 
landscape, the sector will need to be supported by improved skills and technology 
development with an equally improved system to transfer these developments to the 
farm.  In addition, the sector needs to be protected by a planning system that appreciates 
agriculture’s key role in underpinning food security and therefore broader sustainability in 
the UK.  Land’s role for food production was repeatedly emphasised in the consultation 
process and seen as being of the utmost importance in the future.  Currently, agriculture 
contributes less than 1% of the North West’s GVA, and only 2-3% of the GVA of the 
region’s rural economy.  It likely in the future that agriculture’s economic importance will 
grow in the region. 
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However, the contribution of agriculture to the region is much greater than its simple 
economic value.  It has a much broader non-economic remit – contributing greatly to the 
region’s landscape, habitats and rural communities.  In turn this also helps to attract rural 
tourism.  Agriculture can also have a negative impact – in terms of its greenhouse gas 
emissions and effects on air and water quality for example.  The challenge is to minimise 
these negative impacts, and ensure that the role of agriculture and agricultural land is 
widely recognised and valued.   

It may be possible that the North West could have a competitive advantage over some 
other regions.  Agriculturally, this may enable the region to play a greater role in the 
production of certain crops, such as potatoes and vegetables that may become less 
viable to grow in other regions. 

In order to support and enable the agricultural industry to make the most of the 
opportunities posed by the land use scenarios drawn from the consultation process, 
effective technology transfer and skills development will be necessary.  This will help 
farmers and other land users adapt to longer term objectives, and to make the most of 
their resources.  It is also important that sufficient new farmers and farm workers can be 
recruited to drive the industry in the future as successors to those who are expected to 
retire or quit the industry over the coming years. 

There should be more debate on the purpose of the North West’s land resource, with a 
view to raising awareness of land use pressure and demand and developing more robust 
systems for protecting it for the future.  There is a clear opportunity identified in the 
consultation process to make better use of this precious resource. 

It has been suggested that the North West can play a much more significant role in 
exporting food and/or water to other parts of the country, due to its relatively moderate 
climate change impact and large agricultural area.  For example, the South East region 
may see much greater population growth and urban development and reduced capacity 
to produce food, as well as greater water scarcity.  However, we believe further research 
is required to quantify the extent of such needs and the ability of the North West and 
other regions to meet them. 

It has been mentioned throughout this report that farmers will respond to markets, and 
produce whatever can be expected to give them the best return.  Future markets for 
North West agricultural products will be driven in part by global as well as local events as 
these will determine the competitiveness of the region’s farming sectors on a world scale.  
For example, will climate change have significant impacts on the South American beef 
industry?  Will New Zealand focus their lamb exports on Asian markets should they 
become more open in future?  Both of these propositions would affect the markets in 
which North West producers may be operating in the future. 
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Regional partners have the ability to influence some of the drivers that will determine 
future land use and the extent to which the region can capitalise on potential 
opportunities arising from it.  In light of the sub-national review, the NWDA should see its 
influencing role increase.  Specific opportunities include planning issues such as: 

·  Ensuring the planning process allows agriculture and rural land use to respond to 
changing demands, while maintaining appropriate checks to preserve other 
important attributes, such as landscape and environmental values 

·  Encouraging a greater connection between urban and rural areas, which will help 
facilitate better overall planning 

·  Encouraging more multi-functional spaces – e.g. woodland for fuel, as a carbon 
sink, biodiversity protection – could provide a means to accommodate the variety 
of demands on the land 

·  Encouraging access to farmed land for recreation use can help accommodate 
demand for green space 

·  Ensuring the necessary investments are made to enable a competitive and 
sustainable primary food production sector to emerge and thrive, such as 
processing facilities where required 

As well as skills issues such as: 

·  Facilitating targeted research and development and the transfer of this knowledge 
to land managers and decision makers in order to aid development of agriculture 
and other key land based industries 

·  Facilitating the development of the skills base necessary to meet the challenges 
and fulfil the opportunities 

·  Facilitating the re-engagement with the land by enough of those who no longer 
are directly connected to it in order to provide sufficient new farmers and farm 
workers to drive the industry in the future as successors to the large numbers who 
are expected to retire or quit the industry over the coming years 
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