A Natural Resource Balance
Sheet for Surrey
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1.0 Introduction
Located close to London, in South East England, Surrey covers an area 1,600km² and has a
resident population of 1.1 million. The county is renowned for its rich natural environment,
proximity to London (20 miles) and Gatwick and Heathrow airports, and is the chosen location for
numerous international corporate headquarters. Surrey’s competitive business landscape is
matched only by its nationally important natural landscape , consisting of ancient woodland, chalk
downland and heathland, sites of special scientific interest and the Surrey Hills Area of Outstandin g
Natural Beauty.
Surrey’s special combination of a rich natural environment and healthy economy is unique and
arguably the county’s greatest asset. Surrey is the most wooded county in England, has an output
of £33bn and is the single largest net contributor to the Exchequer (£6bn) outside London1.
However, Surrey, like the rest of the UK, consumes more than is sustainable. If everyone in the
world lived in this way we would need three planets to sustain our levels of consumption and deal
with the consequences of our lifestyles.

1.1 Key Messages
1. If everyone in the world had similar consumption patterns as the residents of Surrey we
would need 3 planets to survive
2. If the rural landscape in Surrey continues to change at current rates the county’s fields
and woodlands will emit more carbon than they take in by 2020
3. Carbon stored in Surrey’s woodlands alone is worth £6.9m/annum
4. The approximate monetary value of Surrey’s natural capital is £28bn
5. Woodfuel production and processing provides the greatest opportunity to boost the green
economy in Surrey
6. If 1% of Surrey’s land with the highest wind speeds was used for wind energy production,
enough electricity would be produced to power 1,500 homes (3% of Surrey’s population)
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Surrey Connects (2011), Forward through Smart Economic Growth
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2.0 Smart Economic Growth and the Green Economy
It is increasingly being recognised that for sustainable economic growth to take place concurrently
with measures to reduce the impact of climate change it is vital that we “green our economy”. A
green economy is more easily characterised than defined, it has healthy economic activity and
growth, very low levels of carbon and other Green House Gas emissions, and does not pollute the
land, fresh water or oceans. A green economy delivers high levels of human and environmental
value, measured in money or other terms. A recent report by UCL highlights three dimensions of a
green economy that play an important role in underpinning future prosperity2:


Climate Stability: The arguments and findings of the Stern Review 3 are well known and
well established. Well-implemented global action to mitigate global climate change is costeffective, with the costs of inaction greatly outweighing the costs of decarbonisation.



Resource Security: The economic importance of natural resources has risen rapidly up
the policy agenda over the last decade . This follows a reversal of decades of declining
resource prices; as noted in the government’s Resource Security Action Plan, 80% of the
UK manufacturing business CEOs identify raw materials shortages as a risk to t heir
business4. As the global economy recovers from the financial crisis, resource constrain ts
can be expected to continue .



Environmental Quality: A healthy natural environment is important for both the
economy and for our wellbeing. Air pollution alone costs the UK between £9-19 billion
annually in heath damages5. The UK National Ecosystem Assessment6 concluded in 2011
that 30% of ecosystems are in decline, and many others are in a reduced or degraded
state. Yet natural capital can play a vital role in economic recovery and full cost
accounting. The importance of ecosystem services and natural capital will be covered in
more detail in section 4.2.

2.1 Smart Economic Growth
Surrey is leading the way in its recognition of the green economy and its role in economic
prosperity. Surrey Connects, an independent business led economic development company
working across Surrey, has developed and driven the “Smart Economic Growth” agenda in the
county. Smart Economic Growth sees economic growth and sustainable develo pment hand in
hand, protecting the quality of life and environment for future generations as well as for today.
Smart Economic Growth combines human, social, physical and environmental capital to support
sustainable development and resource use , and help continue to deliver growth across Surrey.
The principles of Smart Economic Growth and the Green Economy run in parallel. One of the key
measures of success for Smart Economic Growth is to get “businesses that are innovative and
creative and are prepared to reduce their environmental footprint”7. An important factor in driving
the growth of Surrey’s economy, in conjunction with innovative and creative businesses, are the
natural resources within the county – specifically its woodlands and associated visitor economy.
This is covered in more detail in section 4.
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REF Greening the recovery
Stern (2006), The Stern Review: the Economics of C limate Change
4
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69511/pb13719-resourcesecurity-action-plan.pdf
5
http://laqm.defra.gov.uk/public-health/public-health.html
6
UKNEA (2011), UK National Ecosystem Assessment: Synthesis of Key Findings, UNEP -WCMC
7
Surrey Connects (2011), Forward through Smart Economic Growth
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Figure 1: Smart Economic Grow th, Surrey Connects http://www.surreyconnects.com/
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3.0 Surrey’s Impact
The residents of surrey have a very significant environmental impact. As the most densely
populated county in the UK (excluding single tear and metropolitan authorities), with very
economically active inhabitants, this is not surprising. However as outlined above, economic
prosperity and environmental impact need not go hand-in-hand. As part of Surrey’s ambitions for
Smart Economic Growth it is important that its ambitious economic development strategies can sit
side-by-side with investment in the green eco nomy and actions that benefit the environment and
society.

3.1 Surrey’s Ecological Footprint
Ecological footprinting estimates how much of the planet’s biologically productive land and sea an
individual, population or activity requires to produce all the resources it consumes and to absorb
the waste it generates. The footprint is built on the premise that humanity lives on a planet with a
limited biologically productive surface. Given that life competes for such space, Ecological Footprint
accounts track how much people demand from those surfaces and compare this to how much they
can generate. By carrying out a county wide ecological footprint it is possible to calculate the
impact of each of Surrey’s inhabitants. By doing this and multiplying it by the global population we
can calculate how many planets we would require to sustain our lifestyles if everyone in the world
lived like Surrey’s citizens.
By using input-output data modelling, covering global trade flows and tailore d based on the capital
expenditure of Surrey’s residents, it is possible to calculate the approximate ecological footprint of
Surrey. This footprint can be split down into the main areas of resource use (food, transport,
housing, consumer goods, government, private services and capital investment).

Graph 1: Surrey’s Ecological Footprint
Unlike using a carbon footprint the above ecological footprint highlights areas of consumption that
have the greatest environmental impact, beyond just greenhouse gas emissions . Whilst capital
investment and private services have little impact, food, transport and housing account for 70% of
the total footprint. Much of this can be attributed to the rural nature of the county (with associated
high levels of car ownership8) with large residential properties and high levels of meat
consumption. Graph 1 gives the average per capita ecological footprint across the county; this can
8

Surrey has an average of 1.5 cars per household in comparison to the UK average of 1.16. 46% of household
in Surrey have 2 or more cars in comparison to the UK average of 32%
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be further broken down to district and borough levels. Within Surrey there is a significant variation
between the ecological footprints of the different Districts and Boroughs, these differences reflect
the variance of affluence across the county and the subsequent consumption patterns. Please see
Graph 2 for the variation in ecological footprint betwee n Surrey’s districts and boroughs.

Key:
Surrey Average (5.32 gha)
UK Average (4.65 gha)
Graph 2: Ecological footprint comparison between Surrey’s districts and boroughs
Graph 1 and 2 provide data on the per capita global hectare requirement. In order to understand
the impact if similar consumption patterns were adopted at a global scale it is important to
compare against the total biocapity (total area of biologically pro ductive land and sea on earth) of
the planet. The Global Footprinting Network estimates that the total global biocapity in 2007 was
11.9 billion global hectares. If this is evenly distributed across the global population we all have a
fair share of 1.8gha. By dividing the per capita footprint of Surrey’s residents by 1.8 (global fair
share of biocapity) we can see how many plants we would require if everyone on the planet had
similar levels of consumption. In total the residents of Surrey require over 6million hectares of
useful biologically productive land, this equates to 5.32 global hectares per person. If everyone in
the world lived such a resource intensive lifestyle we would require three planets to sustain
production and consumption. Table 1 outlines these results comparing the highest and lowest
ecological footprints in Surrey with the county average, UK average and the City of London (the
highest UK ecological footprint).

7

Table 1: Number of planets required if we all lived in this way

3.2 Surrey’s Carbon Dioxide Emissions
Whilst ecological footprinting provides an overview of how much of the earth’s surface is required
to maintain the current consumption levels of Surrey’s populations, carbon footprinting enables us
to see the amount of carbon dioxide emitted across the county.

Graph 3: Surrey CO2 emissions estimates (2012)
Graph 3 indicates that the majority of Surrey’s emissions are as a result of transport (37%) and
heat and electricity used in homes (35%), both of which are higher than surrounding counties
(Berkshire, Hampshire, Sussex and Kent).
Like with the ecological footprint, there is significant variation in carbon emissions across Surrey’s
Districts and Boroughs. However, the main driver causing fluctuations in carbon emissions is
transport. This comparison shows the importance of reducing emissions as a result of transport
through better public transport links, sustainable transport planning and infrastructure to enable
flexible working (e.g. broadband access).
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Graph 4 District and Borough emissions across Surrey
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4.0 Surrey’s Resources
4.1 Overview:
It is clear from the above ecological and carbon footprints that the residents of Surrey use a lot of
resources. However, it is also important to note that Surrey has a very rich mix of natural
resources and land types. Despite its proximity to London, Surrey is the most wooded county in
England and has numerous natural and ecological assets within its boundaries. In order to reduce
Surrey’s ecological footprint it is vital that people living in the county are able to meet more of
their needs from local and natural resources. Changing to local patterns of consumption and
production will not only have environmental benefits but will boost the green economy and achieve
aspirations set out in the Smart Economic Growth agenda. The section below outlines some of the
key natural resources available to Surrey, many of which are already being exploited within the
county.

4.2 Natural Capital
Natural capital can be thought of as the stock of Surrey’s physical natural resources and the
ecosystems services that they provide. Increasingly natural capital and natural capital accounting
are being used in national policy and considered for integration into corporate financial reporting.
Although the UK is leading the way and starting to look at integrating natural capital into our
national accounts, there is still a long way to go. Surrey, through the Valuing Surrey Project9, is
being very proactive in this area and supporting research into a natural capital asset check
analysis. This work recognises the role of nature in underpinning the local and national economy
and playing a central role in our wellbeing.
At a national scale work being carried out by the UK Office for National Statistics (ONS) has
estimated the monetary value of selected components of UK natural capital. The p reliminary initial
and partial figures released by ONS in May 2014 state that the value of UK’s natural capital in
monetary terms comes to £1.57 trillion for 201310. Although it is not possible to accurately and
proportionally attribute this figure across the UK, variation in asset quantity and quality a per
capita calculation would estimate Surrey’s total natural capital value at £28.8 billion.

4.3 Land resource
Surrey is made up of a rich variety of biologically diverse and productive land types. 30% of the
county is covered by the rolling chalk downs, flower rich grassland and productive woodlands of
the Surrey Hills Area of Outstanding Natural Beauty. This land asset, along with the catchments of
the Wey and the Mole, provide the foundation of Surrey’s natural capital. Table two outlines the
main land types in Surrey.

9

Valuing Surrey is a partnership project between Surrey Connect, Surrey Local Nature Partnership, Surrey
Wildlife Trust and Bioregional. Eftec, a leading environmental economics consultancy who are working on the
national accounts, are assisting with data collection and modelling.
10
Kahn Z et al. (2014). UK Natural Capital – Initial and Partial Monetary Estimates. Retrieved 01/08/14 from
Office for National Statistics: http://www.ons.gov.uk/ons/rel/environmental/uk-natural-capital/initialestimates/art-article.html
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Habitat Description
Woodland
Broadleaved woodland
Coniferous Woodland
Agricultural land
Arable and horticultural
Improved grassland
Rough grassland
Neutral grassland
Calcareous grassland
Acid grassland
Fen, March and Swamp
Dwarf Shrub Heath
Heather grassland
Bracken
Bog
Montane habitats
Inland rock
Freshwater
Rivers and streams
Standing water
Undifferentiated water (OSMM)

Area (ha)

% habitat area

36,071.2
5,153.5

35.26%
5.04%

9,517.9
43,446.1

9.30%
42.47%

32.5
306.8
150.8
138.9
3,648.7

0.03%
0.30%
0.15%
0.14%
3.57%

353.6
117.1

0.35%
0.11%

0.2

0.00%

2.5
1.6
3372.7

0.00%
0.00%
3.30%

Table 2: Land Cover in Surrey
By using data from table 2 we can start to look at the productive potential across Surrey and draw
out economic and environmental benefits from local resource use. For example, we can estimate
that from carbon sequestration alone the woodlands of Surrey provide a service worth over £6.9m
annually (see the section on woodlands for more information). Emissions estimates relating to land
use, land-use change and forestry (LULUCF)11 in Surrey result in net carbon sequestration of
15,000 tCO2/annum. If market based mechanisms for measure, managing and monetising this
service were put in place then the decline in this natural service would be revered. In the last
three years sequestration from LULUCF has reduced from -21,000 tCO2/annum to -15,000
tCO2/annum. This large change in a relatively short period of time is concerning as based on the
average current trajectory, Surrey’s land use change will result in net carbon emissions by 2020.
District
Elbridge
Epsom + Ewell
Guildford
Mole Valley
Reigate + Banstead
Runny Mead
Spelthorne
Surrey Heath
Tandridge
Wav erley
Woking
Surrey

2010 Raw
value
1
1
-11
-10
3
1
1
-2
3
-5
-2
-21

2011 Raw
value
1
1
-11
-9
3
1
1
-2
3
-5
-2

2012 Raw
value
1
1
-9
-8
3
1
1
-2
3
-4
-1

-20

-15

Table 3: CO2 emissions/sequestration from land use, land-use change and forestry
(ktCO2)12
An important aspect contributing to the increase in land use emissions is the impact of agricultural
activities. Overall in Surrey, agriculture accounts for emissions of 346,984 tCO2e per annum13.
11

A measure of the net CO2 emissions for LULUCF, including removals of CO2 from the atmosphere resulting
from direct human-induced activities
12
DECC, CO2 emissions estimate – land use, land-use change and forestry (LULUC F) in England
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This is mainly the result of pastoral land management for meat production. It is therefore vital that
farmers are encouraged and/or incentivised to conduct sustainable agricultural practices. Table 4
provides a break-down of agricultural emissions, it is important to note that these figures do not
account for removals due to photosynthetic sequestration.

Carbon
Dioxide
Equivalent
Arable
Pasture

Total

Carbon
Dioxide

Nitrous
Oxide

Methane

39870.48

12658.81

25317.61

1798.88

11%

20%

14%

2%

307114.04

49208.54

150701.17

107160.39

89%

80%

86%

98%

346984.52

61867.35

176018.78

108959.27

Table 4: Emissions from agriculture in Surrey (tCO2e/annum)

4.4 Biomass and woodland resource
Surrey is renowned for its leafy landscape and w ith this fantastic natural resource comes potential
for a step change in the local green economy. Ove r 20% of Surrey’s land area is covered in
woodland (37,564 hectares) and the majority of these woodlands (9 8%) are over two hectares in
size and therefore suitable for timber extraction when managed sustainably. Within the county,
broadleaf woodland is the dominant forest type, representing 53.1% of all woodlands (conifer
represents 15.1%, mixed represents 22.1% and open space in woodlands represents 6%). Please
see appendix 1 for a map of Surrey’s woodland cover.
Surrey’s woodland is very unique as 96% of it is under private and community ownership and is
not managed by the Forestry Commission. However, this a lso presents a problem as many of
these privately owned woodlands may be undermanaged. Therefore they may not be in a condition
to support biodiversity and the ecosystem services associated with woodlands in active
management. By bringing these woodlands back into active management there is the potential to
increase the production of roundwood timber and maximise their impact on the local economy.
Wood fuel production and processing from sustainably managed woodlands provides the greatest
opportunity to quickly boost the green economy in Surrey. This has been recognised by the two
Local Enterprise Partnerships running through the county (Coast to Capital and Enterprise M3).
These LEPs recognise the income and jobs potential as a result of investment in forest enterprises,
specifically wood fuel. By including Woodland Enterprise in their Strategic Economic Plan it will be
possible to encourage end-to-end investment in the timber and wood fuel supply chain based on
mobilising the significant potential production of Surrey’s woodlands.
With almost 40,000 hectares of woodland in the county Surrey stands to benefit substantially in
the sector. Unlike many other rural sectors the woodland enterprise sector offers long term
employment opportunities due to the constant renewal of biomass and the long timeframes
associated with the woodland management cycle. Based on disaggregated estimates from C2C’s
Strategic Economic Plan (assuming that as Surrey contains 23% of woodland within the combined
C2C and EM3 area it therefore stands to gain form a proportional share of investment) there is the
potential for:

13

Not including sequestration. Based on:
http://www.carbontrust.com/media/39180/ctv009_agriculture_and_horticulture.pdf
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Increased annual production of 70,000m3 of timber/woodfuel volume for local
consumption14
27 new jobs in Woodland Enterprise
6 new businesses
36 new homes constructed from low cost timber frames
4,500 tCO2 saved

Based upon these figures it is recommended that Surrey takes advantage of the support offered by
the Strategic Economic Plans and ensures that Surrey gets its fair share of investment as the most
wooded county in the LEP areas.
It is also important to consider market based mechanism for Payment for Ecosystem Services
(PES) to ensure that the true value of our woodlands is being taken into account. The Valuing
Surrey project is helping to identify the key natural assets in the county and will go on to place
monetary values against these assets. Research is also being carried out by the project partners
into PES. There is potential for large investment in this area as carbon taxation and markets
become more prominent. It is possible to calculate the current carbon value of Surrey’s standing
timber based on carbon sequestration, total woodland area and price per tCO2. Surrey has 41,224
hectares of woodland sequestering 14tCO2/ha/annum15 (577,136 tCO2/annum), based on a
conservative pricing of £12/tCO216 this equates to a value of £6.9m per annum. However, it is
worth noting that rates of sequestration are affected by species, habitat, temperature, soil type,
management practices and stage of life cycle (see figure 2).

Figure 2: Daily average CO2 emissions/sequestration over forest lifecycle
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4.5 Wind Energy
Wind is often a very contentious resource due to the perceived impact wind turbines have on the
landscape and the potential ecological damage they can cause to birds and bats . As can be seen
by Figure 3 over 100 square KM of Surrey has a generation capacity of 7.1 to 8mWh/m2/day.
However, it is worth noting that the majority of these windy areas are located on the Surrey Hills
AONB and are therefore not suitable for large scale wind turbines . If we take just 1% of the area
in Surrey with the highest generation capacity and assume the maximum turbine spacing there is

14

Based on Forestry Commission estimates, figure to be updated after consultation with Surrey Wildlife Trust
Read (2009) Combating Climate Change – A role for UK Forests
16
C onservative estimate based UK mandatory carbon emissions reporting under the CRC Energy Efficiency
Scheme. HM Revenue & Customs cap carbon price support rates at £18/tCO2 – which would increase the
carbon value of Surrey’s woodlands to £10.3m
17
Read (2009) Combatting Climate Change – A role for UK Forests
15
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still enough wind to generate 2,700kwh/day18. Using average UK household energy consumption of
4.6mwh/day, that would be enough to power 1,510 homes each year19.

Key

mWh/m2/day
3.10 – 4.00
4.10 – 5.00
5.10 – 6.00
6.10 – 7.00
7.10 – 8.00
8.10 – 10.00

Figure 3: Map of Surrey’s wind potential

4.6 Solar Energy
Solar energy generation is less contentious than wind and has the potential to provide numerous
skilled jobs in Surrey. It is worth noting that there is already a lot of economic activity in this area
with over 300 Mega Watts20 of solar PV installed in South East England in year 4 of the Feed in
Tariff (2013/14). Assuming that these installations a working at 10% of their total peak generation
capacity, over 292,984 MW of electricity is being produced by PV in the South East each year;
enough to provide electricity to over 60,000 homes. Surrey, due to its location in the South of
England has the potential to produce a substantial proportion of its energy requirements from solar
PV, figure 4 highlights the potential generation capacity of the county.

18

1.8 turbines/km2 – based on turbine spacing at 15x rotor diameter (80m). rated power output of
1.5mwh/turbine.
19
X = P x N x E x Y / A (X=number of homes, P= rated power of turbines:1,500 kwh, N= number of turbine,
E= assumed availability per annum of power, Y= hours per annum of consumption; 8,760, A= average UK
power consumption of house in kilowatts
20
Installations under the Feed In Tariff, OFGEM: https://www.ofgem.gov.uk/ofgem publications/88574/es881fitupdatejune14issue16web.pdf
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mWh/m2/day
2.56 – 2.89
2.90 – 2.99
3.00 – 3.09
3.10 – 3.19
3.20 – 3.29

3.30 – 3.44
Figure 4: Map of Surrey’s PV potential peak generation capacity
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5.0 Conclusion/ recommendations
It is clear from the above that there is a real potential for Surrey to get more of the resource s it
uses from within the county. This would not only reduce the ecological footprint relating to
Surrey’s current consumption patterns but would also provide a boost to the local green economy.
This is most clearly demonstrated by investment in the Woodland Enterprise sector. The
introduction of the Government’s Renewable Heat Incentive 21, the employment opportunities
provided by sustainable woodland management and the processing of resulting timber products
should put this sector at the heart of investment in Surrey’s green economy.
Figures from section 4.5 and 4.6 demonstrate the substantial generation capacity from renewable
energy in the county from Wind and Solar PV. It is recommended that Surrey takes advantage of
financial incentives offered via the Feed in Tariff 22 to maximise the county’s renewable energy
generation. Supporting the roll out of Solar PV will also provide valuable backing to the green
economy and additional income streams for businesses in Surrey. Whilst there is potential for
generation in Surrey from its wind resource it is suggested that a greater focus is placed on solar
PV as a more accepted technology.
Over recent years the land cover in Surrey has degraded and the vital carbon sequestration
service it provides is diminishing as a result. Based on current trajectories Surrey’s landscape will
be emitting more carbon than it takes in by 2020. This is very worrying and measures should be
put in place to stop this reversal. If the services provided by our natural environment were
properly valued, management plans could be put in place that not only sequester carbon but
provide useful resources (e.g. fuel and food) and vital income. Surrey Connects, in its support of
the Valuing Surrey project, recognises the importance of placing a true value on the county’s
resources. As this project continues, funding should be used to prioritise investment in the most
valuable natural capital assets and those at risk of depletion.
There is a clear need for Surrey to take action to reduce its ecological footprint and take
advantage from all the benefits associated with the green economy. If everyone in the world lived
like the people of Surrey we would need three planets to survive, yet Surrey has the highest
concentration of woodland in England, has a huge potential renewable generation capacity and
numerous natural assets. These all have the potential to enable Surrey’s population to live more
sustainable lifestyles. It is vital that the county takes advantage of government incentives to roll
out renewables, values its natural capital assets properly and encourages local and sustainable
consumption and production.

5.1 Key Messages
1. If everyone in the world had similar consumption patterns as the residents of Surrey we
would need 3 planets to survive
2. If the rural landscape in Surrey continues to change at current rates the county’s fields
and woodlands will emit more carbon than they take in by 2020
3. Carbon stored in Surrey’s woodlands alone is worth £6.9m/annum
4. The approximate monetary value of Surrey’s natural capital is £28bn
5. Woodfuel production and processing provides the greatest opportunity to boost the green
economy in Surrey
6. If 1% of Surrey’s land with the highest wind speeds was used for wind energy production,
enough electricity would be produced to power 1,500 homes (3% of Surrey’s population)
21
22

https://www.ofgem.gov.uk/environmental-programmes/domestic-renewable-heat-incentive
https://www.gov.uk/feed-in-tariffs
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Appendix 1: Map of Surrey’s woodland cover
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