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Executive Summary

1 Introduction

The National Assembly has a statutory duty to promote sustainable development and
has adopted a sustainable development scheme, “Learning to Live Differently”. This
requires that social, economic and environmental issues are taken into account, and
that the principles of sustainable development are integrated into all the Assembly’s
work as well as promoted to others. The economic importance of the environment is
of particular relevance to the National Economic Development Strategy. A clearer
understanding of this economic role should assist the National Assembly in its drive
for policies for sustainable development, as well as informing the wider audience in
the public, voluntary and private sectors.

The main aims of the study are therefore to:

• Investigate, provide and evaluate the economic significance of the environment in
Wales, and, within this overall picture, to identify the economic role of
environmental enhancement and protection activity.

• To assess the growth potential and significance of the environment to the Welsh
economy, including opportunities for activities and initiatives that add value to
one without damaging the other.

2 The approach

For the purposes of this study the environment is defined as the natural and historic
built heritage including:

• The landscape, geology, water, land, air and wildlife elements
• The historic built heritage including scheduled monuments, listed buildings and

conservation areas

The definition excludes cultural and historic heritage represented in the museum,
gallery and arts sectors as well as the urban environment apart from those parts of the
built heritage defined above.

Economic activities associated with the environment are divided into three broad
categories, based on their relationship with the environment. These are:

_ Activities concerned with the protection and enhancement of the environment
_ Activities which make intensive use of one or more elements of the environment

as a primary resource
_ Activities which are dependent on the quality of the environment.

Direct employment is used as the leading economic indicator.   However, direct
effects are only part of the overall effect arising from any activity. The indirect effects
arising from purchases of supplies and services by organisations in the direct sectors,
and the resultant supply of goods and services to downstream operators have been
estimated using the Wales Input-Output Tables developed by the Welsh Economy
Research Unit.  This has required adjustments to reconcile the sectors used in this
study with the sectors used in the Input-Output Tables.



3 Valuing our environment

It is estimated on the basis of research studies and other reputable sources that the
direct employment in activities associated with the Welsh environment amounts to
117, 657 full time equivalent jobs. The distribution of those jobs is set out in the
summary table 1 below.

Table 1 Employment in environment related sectors

Sector Direct FTE Employment

Voluntary environment sector 829

Public sector environmental services 3,852

Conserving the built environment 291

Environmental goods and services 4,853

Landscape services sector 7,000

Waste management and recycling 3,424

Pollution control and sewage disposal 3,582

Environmental protection within business 2,750

Agriculture 45,200

Forestry 1,800

Fishing 900

Mining and quarrying 3,162

Renewable electricity generation 275

Water abstraction 1,265

Defence use 8,248

Public transport 6,426

Tourism and leisure 23,600

Specialist education 200

Total 117,657



Taking account of the multiplier effects, the total employment associated with the
environment is estimated to be 169,000 fte jobs, equivalent to 17% of all employment
in Wales. The breakdown is shown in table 2 below.

Table 2  Direct and multiplier employment from environment related activities

FTE jobs Direct Multipliers Total

Agriculture & fishing        32,685        6,863     39,548

Energy & water          5,896           896       6,792

Manufacturing        17,503        5,555     23,058

Construction          4,188        2,790       6,978

Distribution, hotels & restaurants        22,931       13,371     36,302

Transport & communications        10,026        4,057     14,083

Banking, finance & insurance          3,939        9,339     13,278

Public administration, education & health        12,987        2,652     15,639

Other services          7,500        6,155     13,633

Total       117,655       51,677   169,332

Note that in many cases the sectors identified in the main body of the study do not match the classifications used
in the Wales Input-Output tables.  Therefore a range of adjustments have had to be made in translating the jobs
directly supported from the study into the Input-Output tables.

The Input-Output model also estimates that:

• Total output from the environment related activities amounts to £8.8 billion or
15% of the total value of Welsh goods and services

• Total contribution to Welsh GDP of £2.4 billion or 9% of the total Welsh GDP

• Total income to labour of £1.8 billion or 10% of wages earned in Wales.

(See chapter 6 for further details)



4 The relationships and linkages

Summary table 3 below indicates the potential opportunities and impacts.

Effect on:Table 3

Sector

Current
employment

Economic
growth
prospects

Environment Community

Agriculture 45,200 - + -
Forestry 1,800 + + +
Fishing 900 + + +
Mining & Quarrying 3,162 - + -
Electricity generation 275 + +/- +/-
Water abstraction 1,265 N N N
Defence use 8,248 - +/- -
Sustainable transport 6,426 + + +
Tourism & leisure 23,600 + +/- +
Inward investment N/a + +/- +
Specialist education 200 N + +
Health & quality of life N/a + + +
Voluntary environmental sector 829 + + +
Public sector environmental services 3,852 + + N
Built environment 291 + + +
Environmental goods & services 4,853 ++ + N
Landscape services 7,000 + + +
Waste management & recycling 3,424 ++ + +
Pollution control & sewage disposal 3,582 + + N
Business expenditure 2,750 + + N
Notes:  - indicates some decline or negative impact

+ indicates growth or positive impact, ++ indicates strong growth
+/- indicates both positive and negative impacts
N indicates little change and/or limited impact

Environmental goods and services and waste management and recycling are viewed
as having the most optimistic growth prospects.

Of the total 117,657 direct FTE jobs supported by the environment, 22% of the total
are supported by public funds.  Any changes in the level of public funding will most
effect heritage built environment, waste management and recycling, public sector
environmental services and voluntary environmental services.   Public sector financial
input is also likely to be an important part of any changes in the agriculture, forestry
and fishing sectors as well as renewable energy and sustainable transport. (See
chapter 7 for further details)

5 Recommendations

The report recommends that:



1. New initiatives put forward for public support which affect the natural or built
heritage should be subject to a proofing exercise that identifies the likely effects of
the scheme on all three elements – economy, environment and community - prior
to adoption by NAW.

2. The implications of individual initiatives on downstream and upstream activities
should be considered to ensure that the full benefits of the investment are realised
by addressing any adverse impacts, and by ensuring effective joint working by the
relevant partners.

3. A co-ordinated and comprehensive approach should be encouraged at the local
and area level to ensure that sustainable development initiatives take full account
of local factors and circumstances to maintain the diversity of habitats, economic
activity and communities throughout Wales.

4. Partnerships between development and conservation agencies are used to identify
and agree development sites across Wales.  Where such developments might
impinge on the environment, this partnership(s) would be the forum for agreeing
compensatory environmental improvements elsewhere.

(See chapter 8 for further details)



5 The sectors

5.1 Protecting and enhancing the environment (see chapter 3 for further
details)

Activities undertaken to safeguard, maintain and enhance the natural and built
heritage environment make a substantial contribution to the Welsh economy through
direct employment in, and expenditure by organisations concerned with conserving
the environment. Overall it is estimated that total direct employment in these sectors
support 26, 581 jobs.

The voluntary environmental sector includes a range of organisations whose
functions vary from the ownership and management of conserved sites, reclamation
and conservation work through to lobbying and support activities. Direct employment
is estimated to be 829 FTE jobs including:

• 542 in organisations managing land and sites
• 224 in organisations undertaking reclamation and environmental improvements
• 63 in advisory or lobbying organisations

Compared with the estimated employment in voluntary conservation bodies in Wales
as reported by CEAS in 1991, employment in the same group of bodies has
trebled.

Public sector environmental services include organisations with specific
conservation remits, those with activities that include support for environmental
conservation, the three National Park Authorities and the National Assembly for
Wales.

The economic significance of the public service organisations arises from their
conservation activity, expenditure on administration and maintenance of sites and
buildings. Not all the activities by these bodies is related to conservation. Direct
employment in public sector organisations related to the environment is estimated to
amount to a total of 3,852 FTE jobs.

Wales possesses a rich heritage of historic buildings and sites which make a vital
contribution to the character and appearance of the Welsh landscape and historic
towns.  The total amount of grant made available to private individuals and
organisations towards the maintenance and conservation of historic buildings does
provide a minimum proxy measure of the additional expenditure involved. The total
amount of grant assistance made available for the conservation of historic buildings is
estimated to amount to £11.6 million. The direct employment arising from this
additional expenditure in maintaining and conserving the historic built heritage is
estimated to be 291 FTE jobs.

The environmental goods and services sector is made up of manufacturing and
consultancy firms concerned with the technology of minimising or preventing damage
to the environment from waste and emissions arising from industrial and production
processes or from the community as a whole. It was estimated that the environmental
goods and services sector market was worth £550 million in 1997, with estimated
employment of some 4,853 employees. Expertise and experience gained in



developing solutions for Welsh problems also provides a base for export activities of
both equipment and expertise.

The landscape services industry has been defined as including all those in public and
private sector organisations which are directly and primarily involved with defining,
deciding and undertaking investment in the design, installation, renovation and
installation of hard and soft landscapes. It is estimated that the market for the
landscape industry in Wales is worth between £280 and £300 million. The total
employment supported by the landscape industry in Wales is estimated to be 7,000
FTE jobs.

The waste management and recycling sector involves the collection and disposal of
household and trade waste. Household and some trade waste collection is undertaken
by local authorities in Wales. The private sector is also involved in trade and
industrial waste disposal, while the voluntary sector plays an active role in the
recycling field. Total employment associated with waste management and recycling is
estimated at 3,424. This figure excludes any employment associated with the
management of agricultural or quarry waste. There are major changes affecting the
management of waste as a result of Government and EU legislation.

Agricultural, industrial and household activity all generate liquid discharges which
need to be managed and controlled in order to protect the environment. The pollution
control and waste water treatment industry is estimated to support 2,094 jobs.

Industry in the UK spend resources within their businesses in meeting environmental
regulations set by Government and/or to meet their own internal standards. It is likely
that around £100 million is spent internally by Welsh businesses on environmental
protection. Expenditure of this order might be expected to support between 2,500 and
3,000 jobs.

5.2 Intensive users of environmental resources (see chapter 4 for further
details)

To some extent all manufacturing and producer activity is dependent on
environmental resources.  However this study has sought to focus on activities that
make intensive use of the environment.

Agriculture uses 80% of the land area in Wales and as a consequence much of the
rural landscape depends on the industry.  Direct employment on farms is estimated at
45,200 FTE jobs.  While net income from farming was around £57.5 million in 1999,
it is expected to fall to a £2.6 million loss for 2000.

There are a number of successful agri-environment support schemes in Wales, such as
Tir Gofal, which demonstrate environmental and economic benefits.  Some 264,000
hectares are covered by such schemes in Wales.

Agriculture forms a vital part of the economy in most rural areas and provides
employment in areas where access to other opportunities is very limited.  The decline
in farming income has focused attention on diversification, both on and off farm.  On-
farm examples include leisure, forestry and businesses serving agricultural needs.



Forestry uses around 13% of the land area in Wales.  Around 2/3 is coniferous,
mostly in large plantations.  Broad-leaved woodland is more fragmented and about _
is of conservation importance.  80% of broad-leaved woodland is on farms.

Around 1,800 FTE jobs are supported in forestry, of which 700 are on private estates.
The forest estate has been increasing over the past decade, albeit slowly.  Factors
constraining growth include the opening up of Eastern European timber sources, loss
of tax concessions, increased use of recycled paper, increased cost of diesel and the
high value of sterling.

Fishing includes commercial fisheries and aquaculture (recreational fishing is
considered as a niche tourism market).  Commercial fisheries include fishing in the
Irish and Celtic seas, inshore fisheries around the Welsh coast, shore-based fisheries
and diadromous fishing in estuaries.  Aquaculture is limited around the Welsh coast
but includes mussel and oyster farming along with freshwater fish farms.

Employment of around 900 FTE jobs is supported by about some £25 million worth
of fish landed per year.  There are concerns about over-exploitation of commercial
species, bycatch of non-target species and damage to the seabed.  Over 50% of the
coast is proposed for inclusion as Special Areas of Conservation and Skomer is one of
only three marine nature reserves in the UK.

Mining and quarrying are traditional activities that have seen a decline in Wales,
particularly iron and coal in South Wales.  The activity also includes extraction of
slate, sand and gravel. Mining and quarrying has had a substantial impact on
substantial parts of the Welsh landscape, and former workings have presented derelict
land and contamination problems.  Some 3,200 FTE jobs are supported and this has
remained relatively stable since 1994.

Electricity generation in Wales includes nuclear, coal and gas fuelled generators.
However this study is more concerned with the renewable energy sourced generators,
including hydro-electric, wind farms and methane from landfill.  Of the total installed
capacity, sustainable sources account for 5% in Wales.  It is estimated that 275 FTE
jobs are employed in sustainable electricity generation Wales.

UK government commitments to reducing the proportion  of fossil fuels is likely to
increase the value of this sector.

Water abstraction employs 1,265 FTE jobs in Wales.  Some 2 billion gallons were
extracted in 1998, 42% of which is exported to England. Subject to management,
reservoirs provide recreational facilities and habitats for wildlife.

Defence involves substantial use of land in Wales (20,800 hectares).  Where access is
restricted there are nature conservation effects, and CCW works with the MOD to
maximise benefits.

Defence employment in Wales accounts for 8,248, of which 3,272 were servicemen.
The Peace Dividend has halved numbers from 16,400 in 1980.

Public Transport in Wales accounts for at least 6,426 FTE jobs.  Public transport
along with walking and cycling show stable or declining levels of use.  The



expectation is that private vehicle use will continue to increase over the next decade.
There are opportunities to expand the capacity and service levels for public transport,
and doing so can increase employment opportunities.  In particular, expansion of rural
services can help secure jobs, alleviate rural poverty and provide additional
opportunities for tourism.

5.3 Dependent on the quality of the environment (see chapter 5 for further
details)

There are a group of activities that are dependent on the quality of the environment in
Wales.

Tourism and leisure was the subject of specific research as part of this study.  This
work indicated that 23,616 FTE jobs are supported specifically by the quality of the
environment (36% of the tourism total).  The quality of the built and natural
environment is therefore a major factor in attracting visits to Wales.

Some forms of tourism are particularly dependent on the quality of the environment.
Examples include sea, game and coarse fishing, those attracted by the wildlife
opportunities, and those coming to enjoy a walking, golfing or cycling holiday in the
countryside.

Consultations undertaken as part of this study indicate that inward investment is at
least partly driven by the quality of the environment.  This is at its most apparent
when recruiting staff, particularly those from outside the local area.  As well as a
quality macro environment, companies were often searching for a choice of good-
quality micro-environments in which to situate their businesses.  While studies
elsewhere in the UK suggest that up to 35% of inward investment may be due to the
quality of the environment, it has not been possible to put a reliable figure on
employment supported in this way in Wales.

Specialist education such as Field Study Council centres are attracted to high quality
environments.  It is estimated that employment in such centres amounts to around 200
FTE jobs.  Recent changes in the education system in England and Wales has almost
certainly reduced the numbers of such centres.

The quality of the environment will have an impact on health and quality of life for
residents of Wales.  Opportunities for physical and mental fitness offered by access to
a quality environment will deliver savings to the health service and to industry
through reduced loss of time from sickness.  Many of the benefits from a quality
environment are maintained by public expenditure – for example the work of the
public bodies concerned with pollution control.  However, there is no reliable
estimate of the value in terms of employment or other economic indicators of the
value of the Welsh environment.
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1. Introduction

1.0.1 The establishment of the National Assembly for Wales and the delegation of
government powers to the Assembly under the Government of Wales Act 1998
has provided a new focus and impetus to develop policies and initiatives
specifically tailored to the needs and aspirations of Wales. The Assembly has
already published a number of documents setting out its vision and strategic
approach and is preparing strategic policies designed to achieve these aims,
including a National Economic Development Strategy. Furthermore, the inclusion
of most of Wales within Objective 1,2 and 3 programme areas and the
implementation of the Rural Development Regulation provides opportunities to
implement new initiatives to regenerate the economy of Wales.

1.0.2 The quality of the environment is a key strength of Wales. This is widely
recognised through the range and coverage of international and national
designations of areas of landscape, nature conservation and built heritage. Yet
while the environment is appreciated for its inherent strengths and quality, the
importance of the environment as a major contributor to the Welsh economy is
not so widely recognised. It is therefore timely to review the economic effect of
the environment on the overall wealth and prosperity of Wales, and to highlight
areas where initiatives can be bring complementary benefit to both the economy
and environment of Wales. At the same time is important to recognise the
potential for conflict between the two, and the need to be explicit about the nature
of trade-offs so that sensible decisions can be made.

The Welsh Environment

• A quarter of the total land area of Wales is recognised as exceptional landscape
through statutory designation as National Parks or Areas of Outstanding Natural
Beauty. Over a third of the coastline is defined as Heritage Coast.

• Over a tenth of the land area of Wales is designated as Sites of Special Scientific
Interest covering the enormous variety of geology, wildlife habitats and species to be
found in Wales. There are proposals to add a further 165 sites to the 963 existing
sites to help fulfil the UK Government and NAW’s commitment to biodiversity

• Around 40% of the Welsh coastline and a significant proportion of the coastal waters
around Wales are proposed for designation as marine Special Areas of Conservation.

• 36 areas of Wales have been included in the Register of Landscapes of Outstanding
Historic Importance, and a further 22 areas identified as of Special Historic Interest.

• Over 500 Conservation Areas have been designated in Wales, and more than 22,000
buildings listed of historic, cultural or architectural interest.

• World Heritage Sites at Caernarfon, Conwy, Beaumaris & Harlech Castles, and
Blaenavon

1.1. The Context for the Study

1.1.1. In April 2000, the National Assembly for Wales published its Strategic Plan,
www.betterwales.com setting out its vision for Wales.
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The National Assembly’s Vision for Wales
• United, confident and creative
• Committed to fostering its unique and diverse identity, and the benefits of

bilingualism, while looking confidently outwards and welcoming new cultural
influences

• Prosperous, well educated , skilled, healthy, environmentally and culturally rich
• Served by modern, effective, efficient and accessible public services
• Active in its local communities, where the voice of local people is heard
• Fairer – a place where everyone is valued and given an opportunity to play a full part
• A place which values its children and where young people want to live, work and

enjoy a high quality of life.

1.1.2. Three major themes were adopted by the Assembly which will influence the way
in which it develops its policies, budgetary priorities and programmes over the
coming years. These are:

• Sustainable development – meeting the needs of the present without
compromising the ability of future generations to meet their own

• Tackling social disadvantage – the development of an inclusive society where
everyone has the chance to fulfil their potential

• Equal opportunities – the promotion of a culture in which diversity is valued
and equality of opportunity is a reality.

1.1.3. The Strategic Plan also set out benchmark targets for 2010 to form the longer-
term context for the Assembly’s short-term actions. These targets include a
number which relate to the economy and the environment:

• A rise in the output per head from around 83% of the UK average to at least
90%

• Greater use of clean energy production technology, and a business
environmental management performance that is second to none

• An increase of 35,000 in the number of new businesses, and a growth of
135,000 jobs

• Excluding direct subsidies, an increase in added value per person employed in
agriculture faster than productivity in the economy as a whole, with a growth
of at least 10% in the number of jobs in the dairy, lamb and beef processing
sectors

• A significant increase in the area of agricultural land covered by an agri-
environmental scheme, registered as organic or in conversion to organic
status.

• The number of days when air quality falls below national standards should
have fallen sharply

• The quality of drinking, river and bathing water must meet EU standards
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• Households in Wales should recycle at least 25% of their waste compared
with about 3% today

• The populations of wild birds that are now in decline must have stabilised or
started to rise.

The Plan makes it clear that the benchmarks should not be viewed in isolation but
be seen as part of a broader effort to create a sustainable economy and a fairer,
more inclusive society.

 1.1.4. Uniquely amongst European Governments, the National Assembly has a statutory
duty to promote sustainable developmenti. In response to this duty, and following
widespread consultation, the Assembly has adopted a sustainable development
scheme, “Learning to Live Differently”.ii

1.1.5. Learning to Live Differently seeks to provide an overarching framework for all
the Assembly’s work. The document defines sustainable development as that
which “meets the needs of the present without compromising the ability of future
generations to meet their own needs”. This requires that social, economic and
environmental issues are taken into account, and that the principles of sustainable
development are integrated into all the Assembly’s work as well as promoted to
others.

The principles of sustainable development as set out in Learning to Live Differently
mean:

• The environment being cherished and protected so that it remains healthy and
biologically diverse,

• A self sustaining economy which respects the environmental and social context of
Wales and responds to sustainable development opportunities

• Action to make our communities strong and viable and people healthier
• People being enabled to play a part in taking decision that affect them
• Recognising the needs of all parts of Wales
• Wales contributing to sustainable development at a global as well as a local level.

1.1.6. The National Assembly supports the objectives set out in the UK Government’s
Sustainable Development Strategy of:

• Social progress which recognises the needs of everyone

• Effective protection of the environment

• Prudent use of natural resources

• Maintenance of high and stable levels of economic growth and employment

and will seek to achieve them simultaneously.

1.1.7. The Assembly believe that economic growth can and must be pursued in ways
that are conducive to a sustainable Wales.



4

1.1.8. In fulfilling its duty to promote sustainable development, the Assembly will take
action through:

• decision making

• strategic policies which contribute to sustainable development, including the
National Economic Development Strategy

• specific policy actions, including grasping growth opportunities in key
sustainable development sectors such as environmental technology and
renewable energy, and seeking a more sustainable agriculture and diverse
rural economy in a cherished landscape. Priorities include developing ways to
assist Welsh businesses to exploit the opportunities of emerging eco-friendly
markets; developing and implementing sustainable policies for reducing and
managing waste; and a strategic framework for energy developments in
Wales.

• by working with others, including Europe, UK Government, local
government, other public bodies, the voluntary sector, business, experts and
stakeholders and with communities and individuals.

1.1.9. “Putting Wales First”iii was published in November 2000, setting out the
Cabinet’s annual legislative and plenary programme for the National Assembly
for Wales for the period up to July 2001. Actions proposed include:

• a detailed action plan following up the statutory scheme of sustainable
development

• publication of a new National Economic Development Strategy

• proposals for the long-term direction for agriculture in Wales

• policies for diversifying the economy of rural Wales

• progress report on the development of a Wales Biomass Strategy

• proposals for a Wales Waste Strategy

1.1.10. The economic importance of the environment is of particular relevance to the
National Economic Development Strategy. The draft consultation strategy,
published in February 2001, proposes to:

• promote growth sectors and develop cluster networks, including areas such as
renewables, environmental services and niche tourism

• encouraging new businesses into Wales, including targeting knowledge-based
inward investment in tradable goods and services

1.1.11. While the quality of the environment in Wales is appreciated, and its need for
protection and enhancement is clearly recognised, the economic importance of
that environment is less clearly identified. A clearer understanding of this
economic role should assist the National Assembly in its drive for policies for
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sustainable development, as well as informing the wider audience in the public,
voluntary and private sectors.

1.2. The study brief

1.2.1. The environment and the economy are closely intertwined, with activity in one
area having an effect on the other. In many cases, those effects are mutually
beneficial, but can be negative, as when economic development has an adverse
effect on the local environment, or when the protection of the local environment
imposes constraints on development. The work of the National Assembly to date
has emphasised the importance of sustainable development which addresses the
economic, social and environmental aspirations for Wales.

1.2.2. A partnership led by the National Trust, supported by the Environment Agency
Wales, Countryside Council for Wales, Welsh Development Agency, Wales
Tourist Board, RSPB Cymru and Heritage Lottery Fund, has sponsored this study
to assess the economic value of the environment in Wales.  Cadw has advised and
informed the study.

1.2.3. The main aims of the study are to:

• Investigate, provide and evaluate the economic significance of the
environment in Wales, and, within this overall picture, to identify the
economic role of environmental enhancement and protection activity.

• To assess the growth potential and significance of the environment to the
Welsh economy, including opportunities for activities and inititiatives that add
value to one without damaging the other.

1.3. Data sources and surveys

1.3.1. In carrying out this study, the consultants have drawn from a wide range of
published and unpublished material available on Wales, the Welsh economy and
environment. The information has included:

• National surveys providing base data such as the Welsh Digest of Statistics,
the Annual Employment Survey, the United Kingdom Tourism Survey and
the International Passenger Survey

• Studies of particular initiatives or sectors of the Welsh economy ranging from
the Economic Impact of the Forest Sector in Wales to the Tir Cymen Socio-
economic Assessment Report and Estimates of Tourism Employment for
Wales

• Recent reports on the Welsh environment, notably “A Living Environment for
Wales” and “A Working Environment for Wales”

• Annual reports and other documentation produced by public, voluntary and
private sector organisations in Wales and the UK.
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1.3.2. The assistance of the sponsoring bodies in identifying and obtaining much of this
information is gratefully acknowledged. A full list of the sources is set out in
appendix 1, which provides a comprehensive bibliography of relevant work.

1.3.3. There are methodological and data difficulties in attempting to compare findings
from different studies, given the variety of approaches, sector and data definitions
and time periods used. As far as possible, 1999 has been taken as the base year for
data used.

1.3.4. The report has also benefited immensely from the guidance of the sponsors both
individually and collectively (via the project steering group) in discussion of the
various issues involved in the report. The report has also drawn on the views and
expert knowledge of a range of individuals across a variety of organisations
within Wales. A list of individuals and organisations contacted is set out in
appendix 2.

1.3.5. In addition to the consultation and desk research, a small number of project-
specific surveys have also been undertaken. These were:

• A telephone survey based on interviews with 1,000 randomly-selected Welsh
households about their day and staying trips away from home in Wales.

• An interview survey of 1,000 visitors who have had a holiday in Wales,
captured through interviews at exit points from Wales and through telephone
interviews with visitors after their holiday.

• An interview survey with 500 visitors to a number of case study sites in
Wales.

• Case studies at seven sites in Wales including Conwy, Cosmeston Lakes,
Powys Castle, Snowdon, South Stack, Stackpole and Lake Vyrnwy.

Details of the surveys are set out in appendix 3 and of the case studies are
attached in appendix 4.

1.3.6. Finally, we are grateful to have drawn on the expertise of the Welsh Economy
Research Unit at the Cardiff Business School in Cardiff University to provide a
view of the economic significance of individual sectors, making use of the Wales
Input-Output Tables.
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2. The approach

2.1. Defining the environment

2.1.1. The term “environment” is used in a wide variety of contexts, but rarely defined
by the users!  At its broadest, it encompasses the totality of land, air and water: in
this sense, all human and economic activity is dependent on the “environment”
for space to live and work and for resources to survive and prosper. Such a broad
definition does not allow the identification of the Welsh environment as a separate
economic resource contributing to the Welsh economy. Therefore a clearer and
narrower definition is required.

For the purposes of this study the environment is defined as:

The natural and historic built heritage including
• The landscape, geology, water, land, air and wildlife elements
• The historic built heritage including scheduled monuments, listed buildings and

conservation areas

The definition excludes cultural and historic heritage represented in the museum, gallery
and arts sectors as well as the urban environment apart from those parts of the built
heritage defined above.

2.1.2. The main focus of the study is the economic value of the environment within the
overall role of sustainable development. The latter calls for “the cherishing and
protection of the environment so that it remains healthy and biologically
diverse”.iv Environment in this sense is best defined as the “natural environment”,
albeit recognising that all of Wales has been affected by human activities both
directly through cultivation or exploitation of resources, or indirectly because of
the impact of those activities in contributing to changes such as the increased
generation of carbon dioxide.

2.1.3. The main elements of the natural environment are set out in the “A Living
Environment for Wales”v which presented a snapshot of the then state of the
Welsh environment. The elements which make up the living environment as set
out in that document include the landscape, the natural and semi-natural habitats
and their associated wildlife on land and water in Wales.
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Elements of the living environment

• The Landscape, reflecting the result of natural and man made influences in the
countryside

• The Geology of the area including not only the rock formations but also the
landforms arising from natural processes

• Water as reflected in the sea, freshwater habitats such as lakes and rivers, including
man-made reservoirs and canals, and wetlands such as estuaries, bogs and
marshlands.

• Terrestrial habitats including forests and woodlands, grasslands, arable fields,
moorlands and heaths, and coastal areas such as sand dunes,

• Wildlife embracing plants, vertebrates including birds, mammals and reptiles, and
invertebrates.

Derived from “A Living Environment for Wales”, CCW and Forestry Commission, 1999

2.1.4. Excluded from this living environment definition is the built environment that
predominates in towns and cities. Yet the buildings and structures in the
countryside are often a key element in the landscape and sense of place in any
particular area. Thus the contribution of buildings which reflect the geology,
history and cultural practices of the area are an important element in identifying
areas for inclusion on the Register of Historic Landscapes.vi

2.1.5. Structures and buildings of archaeological, historic, cultural or architectural
interest are included in the Schedule of Ancient Monuments or on the Register of
Listed Buildings. Many of these structures are located in the countryside and
contribute to the character of the countryside environment, but many others are
found in the villages, towns and cities of Wales. Areas of particular historic
and/or built environment quality are normally designated as Conservation Areas,
where planning policies and other approaches are utilised to ensure that the
environment is protected. These built structures and areas included in the various
definitions are an important heritage resource reflecting the diverse history and
traditions of the different parts of Wales.

2.1.6. The conservation of the built heritage involves considerable maintenance
expenditure supporting significant levels of employment and business activity.
Many of these structures have a commercial use and/or are valued by residents
and visitors, just as areas of the natural environment equally have commercial
uses and contribute to the attractiveness of an area. Given that the natural
environment and the built heritage both have an economic value to Wales, and
require economic activity in their protection and conservation, the built heritage
environment as defined in the various listings is included within the scope of this
study.
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2.1.7. In addition to those structures included in the statutory definitions, there is a great
range of vernacular buildings that also contribute to the sense of place in any
particular locality. However, to include all such structures in this study presents
substantial difficulties in both definition and data collection.

2.1.8. It should be recognised that both the natural and built heritage have been
substantially affected by human action.  Within Wales these actions reflect Wales’
unique cultural aspects, ranging from language, strong local communities of peers
(both in rural and mining areas), place names and religion.  However these effects
have not been specifically identified in this study.

2.1.9. While recognising that both natural and built heritage environments contribute to
the Welsh economy, it cannot be assumed that the economic uses are necessarily
sustainable. Furthermore, common elements of the environment such as air and
water are often affected by human activities. “A Working Environment for
Wales”vii sets out the various pressures on the environment which need to be met
if environmental quality and diversity is to be sustained. These include dealing
with air and water pollution, and waste management, as well as taking
opportunities to improve the environment through the reclamation of derelict
and/or contaminated land.

Key issues facing the environment

• The effects of climate change
• Improving air quality
• Managing water resources
• Enhancing biodiversity
• Managing freshwater fisheries
• Integrated river basin management including control/reduction of flooding, flood

warnings, the impact of effluent discharges, the impact of diffuse pollution, and
recreation and the environment

• Regulating industry including radioactivity and synthetic chemicals and the
environmental impact of pollution incidents

• Conserving the land including restricting the loss of greenfield land, and reducing
contamination and unsustainable land use

• Managing waste including the reduction of solid waste, illegal waste disposal and
litter.

Drawn from “A Working Environment for Wales”, the Environment Agency Wales, 1999

2.1.10.Thus, in considering the economic role of the environment, activities to be
included will be those associated with:

• the natural environment including the landscape, geology, water, land and
wildlife elements

• the built heritage including scheduled monuments, listed buildings and
conservation areas
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• the impacts of other human activities on the natural environment and built
heritage including air pollution.

2.1.11. The study excludes cultural and historic heritage represented in the museum,
gallery and arts sectors as well as the urban environment apart from those parts of
the built heritage defined above.

2.2. Economic activities associated with the environment

2.2.1. Economic activities associated with the environment are divided in this study into
three broad categories, based on their relationship with the environment. These
are:

• Activities concerned with the protection and enhancement of the environment

• Activities which make intensive use of one or more elements of the
environment as a primary resource

• Activities which are dependent on the quality of the environment.

Protecting and enhancing the environment

2.2.2. Actions to protect and enhance the environment involve organisations in the
public, private and voluntary sectors, and range from the direct management of
land and buildings to the provision of equipment and services for pollution or
waste control. For the purposes of this study, sectors included are:

• Voluntary environmental sector.
• Public sector environmental services
• Conservation of the historic built environment
• Environmental goods and services
• Landscape services
• Waste management and recycling
• Pollution and sewage disposal
• Expenditure by industry on environmental protection

Intensive users of environmental resources

2.2.3. This category includes those activities which use land, water or wind resources as
the main basis for generating goods or services.

2.2.4. In practice, many industrial activities make use of environmental resources, as for
instance the use of water for cooling in steel works or power stations. The
availability of such resources also influences the location of such activities.
However, these sectors have been excluded in that the environmental resource is
not the main input required for their operation.

2.2.5. Intensive users of the environment covered by this study include:
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• Agriculture
• Forestry
• Fishing (except recreational, which is subsumed in the overall tourism sector)
• Mining and quarrying
• Electricity generation
• Water extraction
• Defence use

Sectors dependent on a high quality environment

2.2.6. There are a number of sectors which depend on a high quality environment to
underpin their activities in Wales to a greater or lesser extent. These include:

• Tourism and recreation
• Inward investment
• Specialist education
• Public Health

2.2.7. It should be recognised that activities under any one category may well have an
effect on other activities. Thus, farming is an activity using the land as a primary
resource, but in individual cases it may be undertaken in such a way to maximise
the conservation value of the land. Furthermore, farming practice may have a
major impact on the attractiveness of the landscape, increasing its value for
tourism and the quality of life of residents and visitors.

2.3. Measuring the value of the environment

Market measures

2.3.1. This study is primarily concerned with assessing the economic role of the
environment within Wales. Traditionally the main measure used in determining
the value of individual sectors of the economy is the Gross Domestic Product
(GDP) contributed by that sector.

2.3.2. GDP measures total domestic activity, and primarily provides estimates of the
gross value added to the economy of a particular activity, ie the surplus generated
after the costs of production have been deducted. Normally, the GDP of
individual sectors is positive, but can be negative where costs or subsidies exceed
the value of the outputs. Thus some estimates suggest that the GDP of the
agriculture industry in Wales is negative, with the level of employment only
sustained by public subsidy through agriculture guarantee payments and other
mechanisms transferring money in from the public sector.  However, this view
does not take account of the upstream and downstream economic activity
supported through agricultural expenditure.  Chapter 6 of this study explores the
economic linkages through users of the Welsh environment.

2.3.3. Additionally, GDP excludes positive welfare effects of activities and can on
occasion note incidents as positive, which by all other measures are negative – so
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for example the Sea Empress disaster adds to Welsh GDP.  Essentially this stems
from lack of consideration of the value of underlying assets in any calculation of
value added.  Other measures such as the Index of Sustainable Economic Welfare
(ISEW) provide a view that is arguably more balanced, but these alternative
measures are not common enough currency to use in this study.

2.3.4. Although GDP is arguably the most widely-used aggregate or summary indicator
for purposes of economic analysis, subsidiary measures such as employment,
incomes or outputs may be more easily obtained in measuring the relative
importance of the sectors identified. Employment in particular is a measure
already used by the National Assembly in setting economic targets in the National
Strategy.

2.3.5. The use of employment as a main indicator does present some problems. These
include:

• Generating comparable estimates between sectors given the different pattern
of full time, part time and seasonal working which arises in each sector. The
preferred comparable measure is Full Time Equivalent jobs, but where details
of hours and weeks worked are not available, estimates have to be made based
on assumed values

• The most comprehensive source of employment figures nationally is the
Annual Employment Survey. However, the survey does not include self
employed people, who are relatively more important in some sectors such as
agriculture and tourism, while data on smaller establishments may not be as
well founded as that for larger organisations.

• The Labour Force Survey does include self employed people, but is only a
sample with results that are not statistically valid for smaller sectors at the
Wales or sub regional level.

Even so, employment does provide a common measure across all the sectors and
will be used as the leading indicator. Where available, additional data on outputs
and income will also be presented.

Indirect and induced effects

2.3.6. Direct employment provides an initial measure of the importance of the sector in
the economy, together with other available measures. However, direct effects are
only part of the overall effect arising from activity in that sector. In some cases,
the indirect effects arising from business linkages upstream and downstream of
the direct activity may be substantially more important in their contribution to the
economy, as demonstrated in the Welsh Forestry Multiplier Study.viii
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Measuring the value of the environment – the economic characteristics of the Welsh
forest industry
• The total employment associated with the Forest sector in Wales in 1998 was

estimated to be almost 4,000 jobs
• Of these, 42% were in forest establishment, management and harvesting, with 58% in

downstream activities including haulage, saw-milling and panel board and paper
production

• Total gross output was estimated to be just over £400m.
• Of this, only 15% was derived from  forest management with 85% arising from

downstream activity

Source: Welsh Forestry Multiplier Study 1999

2.3.7. The indirect effects arising from purchases of supplies and services by
organisations in the direct sectors, and the resultant supply of goods and services
to downstream operators have been estimated using the Wales Input-Output
Tables developed by the Welsh Economy Research Unit. The input-output table is
based on a number of sector specific studies and surveys, and in the format used
in this study, consists of a matrix of 67 different sectors. There are inevitable
difficulties in using the model given that the sectors associated with the
environment are sub sectors of those included in the model, with individual
characteristics that may vary from the sector as a whole. Likely differences have
been taken into account based on the available evidence. One further caveat in the
use of the model is that the trading relationships between individual sectors are
normally assumed to be linear.ix Even so, the use of the model has allowed a
standard approach in assessing the full impact of individual sectors.

Non market values

2.3.8. The economic value of a service or product is typically identified by its market
value, ie its price. However, not all goods and services have a readily measured
market value. Thus individuals do not normally expect to pay to view a landscape
or to walk along a public right of way, but rather these are regarded as common
goods freely available. The fact that such elements are not bought or sold does not
however mean they are valueless.

2.3.9. A number of approaches have been developed by environmental economists
seeking to measure the value of elements which do not have a ready market value
in that they are not bought or sold. Such approaches include calculating the cost
of maintaining the quality of the landscape, and estimating the additional numbers
of people who travel to the area to enjoy it. Other approaches seek to calculate the
costs that might arise if a particular activity were to cease, eg the increased costs
that might arise in terms of health and quality of life if air quality were to decline.
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Yet other approaches seek to measure the increased market value of sites arising
from their location in high quality areas.

2.3.10. It is also possible to ask people to try to put a monetary value on such an element,
either by asking how much they would be prepared to pay to enjoy it or how
much they would be prepared to pay to ensure that it was maintained so that they
could continue to enjoy it. The value that an individual may assign to a particular
element may reflect not only their own individual use but also the potential use
made available to other people or generations, and any intrinsic value which an
individual ascribes to a particular object or element. This approach, contingent
valuation, is a means of estimating the value put upon particular elements such as
landscape, wildlife diversity or species or the built heritage by individuals and, by
agglomeration, communities as a whole.

2.3.11. The contingent valuation approach, as with other such techniques, has a number
of conceptual and practical difficulties. In particular the ability or willingness of a
person to put a value on a particular element will be influenced by their
knowledge of that element (sometimes as part of the interviewing process), and
by how they react to the hypothetical nature of the question. There is also the
problem of how to discount inter-generational equity. Nonetheless the technique
does provide some view of the value of different elements of the environment not
easily captured by market values. Therefore the project-specific surveys of
visitors and residents have included questions to allow such a valuation to be
estimated for the Welsh environment as a whole, and the identified main
elements within that environment.

2.4. Public sector inputs

2.4.1. A substantial part of the economic activity associated with the environment is
funded by the public sector. This support includes:

• Direct funding of public sector agencies such as CCW, the Environment
Agency and WDA, as well as relevant sections of the National Assembly of
Wales, local authorities and national park authorities.

• Provision of grant aid both directly and via the public sector agencies to help
to finance action by the voluntary and private sectors in support of
conservation objectives, and in encouraging sustainable development by the
private sector

• Direct support for businesses in some sectors such as agriculture, adversely
affected by external factors and market changes.

Such funding includes government spending, contributions from EU funds
including the structural fund programmes, and lottery funding primarily from the
Heritage Lottery Fund.

2.4.2. The need for this public support arises from the failure of markets to address
issues affecting the community as a whole. Market failure can arise through
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various causes, but a major factor in the environment sector is the need to
maintain common goods such as clean air and water, wildlife and landscape
quality. For instance, investment by the individual in maintaining their part of the
landscape contributes to the general quality of the landscape enjoyed by other
residents and visitors. However, there will normally be no way for the individual
to recoup the cost of this investment from the other beneficiaries of the enhanced
landscape. Similarly, a business generating waste products which pollute air or
water resources nearby need not have any incentive to pay the costs of dealing
with that pollution, the impacts of which may fall mainly on other firms or
communities.

2.4.3. Then public sector support is needed to ensure that the common goods are
maintained and enhanced, either through regulation and enforcement or through
encouraging the private and/or the voluntary sector to take actions that achieve
desired sustainable objectives. The review of the role of individual sectors
associated with the environment will seek to identify additional opportunities or
needs for public support to generate further sustainable benefits from the
economic use of environmental resources

2.5. Sustainability

2.5.1. In considering the individual sectors in more detail in the following chapters, the
degree to which an activity is sustainable needs to be taken into account.

2.5.2. “Learning to Live Differently” identified the following set of principles for
sustainable development:

• The environment must be cherished and protected so that it remains healthy
and biologically diverse,

• A self sustaining economy will respect the environmental and social context
of Wales and respond to sustainable development opportunities

• Action is needed to make our communities strong and viable and people
healthier

• People must be enabled to play a part in taking decisions that affect them
• Recognise the needs of all parts of Wales
• Wales should contributing to sustainable development at a global as well as a

local level.

Any assessment of the sustainability of economic activities associated with the
environment needs to be considered against these principles. Currently, the
National Assembly is developing a set of indicators to measure progress on
sustainable development, and appropriate indicators from that set could provide a
useful guide in the assessment of the different sectors.

2.5.3. The assessment of individual sectors is intended to identify:

• Opportunities for further growth in sustainable economic activity
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• Opportunities to influence current activities in such a way as to generate
additional environmental and/or social benefits

• Areas where additional remedial activity should be encouraged to overcome
or ameliorate actions which use environmental resources in an unsustainable
way.

2.5.4. The National Assembly is powerfully placed to influence the better use of the
Welsh environment to generate increased economic, social and environmental
benefits through its ability to provide support for initiatives and schemes which
encourage individual firms and organisations to take action.
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3. Protecting and enhancing the environment

3.1. Introduction

3.1.1. Activities undertaken to safeguard, maintain and enhance the natural and built
heritage environment make a substantial contribution to the Welsh economy
through direct employment in, and expenditure by, organisations concerned with
conserving the environment.  This chapter will establish some of the range and
dimensions of these activities.

Summary of economic importance of activity related to protecting and enhancing the
environment

Estimated direct FTE employment

Voluntary environmental sector      829
Public sector environmental services   3,852
Conserving the built environment      291
Environmental goods and services   4,853
Landscape services sector   7,000
Waste  management and recycling   3,424
Pollution and sewage disposal   3,582
Environmental protection within businesses   2,750

Total for sector 26,581

3.2. Voluntary environmental sector

Scope of activity

3.2.1. The voluntary environmental sector includes a range of organisations whose
functions vary from the ownership and management of conserved sites,
reclamation and conservation work through to lobbying and support activities.

3.2.2. Organisations owning and managing sites include the National Trust, the RSPB,
the Wildlife Trusts, the Woodland Trust and the Wildfowl and Wetlands Trust.
Between them, the voluntary organisations own and/or manage over 70,000
hectares of countryside in Wales, equivalent to 0.3% of the total.x This includes:

• 43,130 hectares owned/managed by the National Trust
• 19,000 hectares by the RSPB
• 7,317 hectares by the Wildlife Trusts
• 89 hectares by the Wildfowl and Wetland Trust
• 1,361 hectares by the Woodland Trust



18

3.2.3. Non-profit organisations undertaking active reclamation and environmental
management activity include the four Groundwork Trusts in Wales together with
the BTCV Wales.

3.2.4. In addition there are a large number of voluntary organisations who undertake
some role in monitoring the state of the environment, co-ordinating and advising
on management and other issues as well as lobbying activity. Voluntary groups
include marine as well as land-based conservation.  The larger organisations
include Coed Cymru and others such as  the Council for the Protection of Rural
Wales, the Civic Trust Wales, Keep Wales Tidy Group and the Friends of the
Earth Cymru. Many of the smaller organisations rely solely on volunteers and
have very small budgets.

The National Trust was founded in 1895 to care for places of historic interest or natural
beauty.  In Wales the Trust owns 43,130 hectares of land and covenants over a further
7,325 hectares.  The portfolio includes 133 miles of Wales’ coastline and countryside,
more than 220 tenanted farms, and historic houses and estates.  Nearly three quarters of
a million people visited National Trust paying properties in 2000, with a further four
million + enjoying the Trust’s coast and countryside properties every year.  The Trust’s
expenditure in Wales was over £12m in 2000.  It employs more than 500 full, part-time
and seasonal staff and is helped in its work by over 4,000 volunteers.

The RSPB in Wales operates 17 reserves covering 19,000 hectares.  RSPB spent
£1,344,000 in managing these areas primarily for the benefit of birds but also for
visitors.  The organisation’s work contributes directly towards the UK Government’s
quality of life targets, which include headline indicators of wild bird populations. Over
116,000 visitors visited the four reserves with visitor centres in 1998/99. The RSPB
employs the equivalent of 54.5 full time employees in Wales.

The RSPB has been working with Severn Trent Water at Lake Vyrnwy to demonstrate the
synergies between protecting wildlife and productive farming.  The jointly managed farm
has demonstrated that conservation-orientated farming has resulted in improved
agricultural output, with more lambs per ewe and higher price gained per lamb.

Economic significance (Employment and expenditure)

3.2.5. The economic significance of the voluntary sector, as measured by cash flow and
jobs, arises from the direct employment in the various organisations together with
the indirect impact of their expenditure on maintenance of their properties,
administration and membership activities. In addition, visitors attracted to their
properties will also generate additional expenditure off site supporting further jobs
in the local community.

3.2.6. Direct employment is estimated to be 829 FTE jobs including:

• 542 in organisations managing land and sites
• 224 in organisations undertaking reclamation and environmental

improvements
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• 63 in advisory or lobbying organisations.

3.2.7. The CEAS studyxi recorded expenditure of over £8 million by the voluntary
conservation sector of which just under half was on salaries and employment
costs. Taking account of the expansion of activity in the same organisations and
inflation, expenditure excluding salaries is now estimated at over £27 million.

Environmental considerations

3.2.8. The significance of the activities of the voluntary conservation organisations is
reflected in the proportion of conservation sites managed by those organisations
and by their work in raising awareness of conservation activity through education,
interpretation and training.

Community considerations

3.2.9. Organisations in the voluntary environmental sector play a key role in
encouraging and supporting community initiatives concerned with the
environment. For example, The Forest of Cardiff works with schools, local
community groups and local businesses in improving the local environment,
while organisations such as the Princes Trust Cymru and BTVC provide practical
help and support.

3.2.10. Voluntary organisations provide a valuable vehicle for involving members of the
community in conservation work. Volunteers support the great majority of
conservation organisations. The National Trust’s work was assisted by the
equivalent of 8,000 volunteer days, while the Wildlife Trusts in Wales accounted
for an estimated 6,000 volunteer days. Many of the smaller organisations rely
entirely on volunteer effort.

3.2.11. The ability to attract non-professionals into voluntary work forms an important
role for these organisations.  As well as the broader community benefits of
participation and local level environmental benefit, volunteer work builds
individual skills and confidence and can constitute a pathway to regular
employment.  As such this activity provides economic, environmental and
community gains.

Trends and potential

3.2.12. There has been an increase in the activities of voluntary conservation bodies over
the last ten years. Compared with the estimated employment in voluntary
conservation bodies in Wales as reported by CEAS in 1991xii, employment in the
same group of bodies has trebled. Part of this increased activity arises from the
success of the voluntary bodies in attracting grant aid from Government sources,
the EU structural programmes and from the Lottery funds.
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3.2.13. The voluntary sector attracts strong public support and has proved a vital partner
to the public and private sectors in conservation. It is also able to draw in mass
community voluntary activity not readily available to the public sector. With
additional public support, it will further develop and expand its operations to
generate economic, environmental and community gains.
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Employment in the Voluntary environment sector

Information on employment in organisations in the voluntary sector concerned with the
environment was collected in a previous study on the “Economy of Landscape and Nature
Conservation in England and Wales” published by CEAS Consultants in 1993. Data on
employment in environmental organisations in Wales was also included in “Who’s Who in the
Environment in Wales” published by the Environment Council in 1995. The information for the
bodies identified in the two studies has been updated by telephone for 2000.

1991 1995 2000

BTCV (Wales) 6 8 42.5

Civic Trust Wales na 2 1.5

Coed Cymru 14 17 21.5

CPRW 4 4.5 7.5

Environment Wales 16 8 2

Field Studies Council 16 58 58

Forest of Cardiff 2 3 7

Friends of the Earth (Cymru) 6 3 3.5

Groundwork Cymru 65 79 91.3

Keep Wales Tidy Campaign na 9.5 19.5

National Trust (Wales) 65 301 356

Princes Trust Wales 19 14.5 83

RSNC Wales 24 na 51.5

RSPB Wales 28 29.5 54.6

Snowdonia Society na 2 3

The Environment Centre na 1 4.5

Wildfowl and Wetland Trust 13 14.5 15.5

Woodland Trust 3 na 6.5

Total (18) 281 554.5 828.9

Constant sample (12) 254 540 742.4

Notes: All figures represent full time equivalent jobs
Environment Wales works with the Princes Trust Wales, but dedicated staff have been separately identified.
Field Studies Council includes staff at Dale Fort, Rhyd-y-Creau, Orielton and Margam Park in 2000.
Support staff at the latter are employed as staff of the Country Park and have not been included in the total.
Margam replaced Fort Popton between 1995 and 2000.
Forest of Cardiff figures for 2000 include 5 of the staff employed by the trading subsidiary working on
FOC work. The remaining staff in the trading subsidiary employed on commercial work have not been
included.
Groundwork Cymru includes employment in the four Trusts operative in Wales, namely Merthyr Cynon,
Ogwr, Islwyn and Wrexham Maelor.
RSNC (Wales) consists of employment in the seven Wildlife Trusts in Wales, namely Brecknock, Dyfed,
Glamorgan, Gwent, Montgomery, North Wales and Radnorshire.
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Trade offs

3.2.1. The scale of activity in voluntary sector organisations is largely dependent on
income from the public through membership subscriptions and donations and on
grant support from the public sector. The latter provides a substantial part of the
overall income of voluntary conservation bodies although the importance varies
widely between different bodies.  Some conservation organisations are also able
to benefit from private sector support.

3.2.2. Public sector and voluntary activities can and should be complementary, but there
is some danger of displacing paid employment. On the other hand, the training
and experience gained in voluntary organisations can provide the basis for
establishing additional businesses in the private sector.

3.3. Public sector environmental services

The scope

3.3.1. Environmental services are provided by a range of public sector bodies.

• Organisations with specific conservation remits including the Countryside
Council for Wales, the Environment Agency Wales and the Heritage Lottery
Fund

• Organisations whose main remit is not the conservation of the environment,
but whose activities include support for environmental conservation such as
the Welsh Development Agency, Forestry Commissionxiii, British Waterways
and the Wales Tourist Board

• The three National Park Authorities with specific remit of conserving and
enhancing the natural beauty, wildlife and cultural heritage.  The remit also
includes the provision of opportunities for understanding and enjoyment by
the public in the context of the social and economic well-being of local
communities

• Local authorities who have a wide range of statutory and discretionary
functions but which include planning control, conservation  areas and grants,
management of owned heritage sites and buildings, country parks,
smallholdings, local nature reserves, agenda 21 activities, waste collection and
disposalxiv and other conservation orientated work.

• The National Assembly for Wales who have a wide range of responsibilities
for policies and financial support for activities related to the environment
including agriculture, fishing and conservation of the historic built
environment.

3.3.2. Some organisations own and/or manage sites for conservation purposes including
the CCW, Cadw, the National Park Authorities and local authorities. Most of
these organisations also administer schemes of financial support designed to
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achieve environmental objectives, while others, notably the Environment Agency
and local authorities, are concerned to ensure that legislation related to air and
water emissions and other environmental regulations is enforced.

The Public Environmental Organisations in Wales

British Waterways – responsible for the maintenance of canals, bridges, locks and
towpaths, as well as angling and boating on canals.

Countryside Council for Wales – the statutory advisor on sustaining natural beauty,
wildlife and the opportunity for outdoor enjoyment in Wales and its inshore waters.

Cadw – part of the National Assembly for Wales and is responsible for the conservation,
presentation and promotion of the historic built heritage of Wales.

Environment Agency Wales – aims to improve the quality of air, land and water in Wales,
including conservation of natural resources, water management and pollution control.

Forestry Commission – responsible for the protection and expansion of forests and
woodlands, and to increase their value to society and the environment.  Within Wales the
commissioners are directed by the National Assembly for Wales.

Heritage Lottery Fund – uses money raised by the National Lottery to improve quality of
life.  This includes enhancing the heritage of buildings, objects and the environment.

Local Authorities – have a broad range of responsibilities including managing their
constituent areas through planning and development controls, environmental
improvements and land reclamation.

The National Park Authorities concerned with the conservation of their areas, their
enjoyment by the public and the socio-economic welfare of communities in the Parks.

The Sea Fisheries Committees for South Wales and for North Wales and the North West
administer and enforce regulations governing inshore fishing off the Welsh coast.

Welsh Development Agency – committed to helping existing businesses expand and thrive
as well as encouraging inward investment, the relocation of industry and the creation of
jobs.  This includes creating opportunities through derelict land reclamation.

Wales Tourist Board – responsible to the National Assembly for Wales for the strategic
development and promotion of tourism for the benefit of those who live and work in
Wales.  This includes strategic investment and grant aid.
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Economic significance

3.3.3. The economic significance in cash-flow and employment terms of the public
service organisations arises from their direct employment relating to conservation
activity, their expenditure on administration and maintenance of sites and
buildings, and on their financial support to the voluntary, private and other public
sector bodies. For this exercise, this last tranche of expenditure is discounted since
it is reflected in the final expenditures of the receiving bodies.  Thus for example
grant expenditure to farmers is discounted.

3.3.4. Not all the activities by these bodies is related to conservation. For example, the
Heritage Lottery Fund provides assistance for the museums and libraries sector
(outside the scope of this study). Likewise the Welsh Development Agency
activities range well beyond its direct support for conservation such as derelict
land reclamation and support for landscaping and environmental improvements.
Similarly much of the Wales Tourist Board work is concerned with the marketing
and development of tourism rather than conservation per se, although it also seeks
to ensure that the high environmental quality of tourist destinations is maintained.
Finally most local authority activity is not directly related to the conservation of
the environment.

3.3.5. Direct employment in public sector organisations related to the environment is
estimated to amount to a total of 3,852fte jobs.

3.3.6. In addition to direct employment, environment spending by the public sector on
supplies, services and other costs is estimated to amount to around £110 million.
The latter figure includes grant from WDA for land reclamation, but excludes
grant aid for conservation of the built or natural environment (such as historic
buildings grant) or Tir Gofal, the impacts of which are included in later sections
on conserving of the historic built environment and agriculture.

Environmental considerations

3.3.7. Substantial resources are devoted by the public sector to ensure the conservation
and enhancement of the built and natural environment, both through positive
measures to manage land and buildings but also through the monitoring and
enforcement of regulations intended to protect the environment. A substantial part
of the effort is delivered by the agencies themselves, but they also stimulate action
by the private and voluntary sector.

Community considerations

3.3.8. The community benefits from the high quality of air, water and natural and built
environment resulting from the activity of the public sector agencies conservation
activities. Apart from the health and amenity benefits arising, it also underpins
economic activity dependent on a high quality environment such as tourism and
inward investment.
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Employment in the public sector environmental services

Organisation Total employment % environment
related

Environment
employme
nt

British Waterways xv(in Wales) 32 100% 32

CCWxvi 457 100% 457

Cadwxvii 217 100% 217

Environment Agency Walesxviii 876 100% 876

Forestry Commission 37 100% 37

Heritage Lottery Fund 14 65% 9

Local Authorities 109,000xix 9% 1,022

National Assembly for Walesxx 3,084 25% 775

National Park Authorities 358 100% 358

Sea Fisheries Committees 11 100% 11

Wales Tourist Board 114 5% 6

Welsh Development Agency 519 10% 52

Total 114,719 3,852

Note: British Waterways estimate based on personal communication about employment in local offices
apportioned by length of canal covered in and out of Wales.
Forestry Commission employment excludes employment in Forest Enterprise which is included in the
Forestry sector.
HLF apportionment based on % of grants going to historic buildings and land
National Assembly for Wales figures relate to 2001. Environment related employment is taken to be all
those in the Agriculture section and 50% of those in the Transport, Planning and Environment section.
Cadw is separately identified and omitted from the overall NAW figures..
WDA directly contribute to environmental activities through the derelict land grant scheme and
environmental aspects of their property development activities. They also support and advise clients and
the industry sector on environmental improvement of sites and areas, the development of new
environmental technology and the development of the agri-food sector. The job apportionment is taken as
10% on an arbitrary basis.
WTB contribute directly to environmental conservation through financial support for tourism developments
particularly as part of overall approaches to the regeneration and conservation of tourism destinations,
and in promoting green approaches to the management of individual tourism businesses and in the
marketplace. The job apportionment is taken as 5% on an arbitrary basis.
It is assumed that all national park activity contributes to the conservation of the environment.
Other local authorities employment consists of fte jobs in planning policy, development control, appeals,
enforcement, environmental improvements and land reclamation.xxi
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Trends and potential

3.3.9. As with the voluntary sector, there is evidence that public sector resources
devoted to environmental conservation activity have increased over the last
decade, although the picture is complicated by changes in government and agency
organisation. Of the organisations for which data is included in the CEAS study,
there has been a 30% increase in direct employment. However, the experience in
those organisations may not be the same with other sectors for which comparable
information is not available, such as the WDA and the relevant local authority
sectors. The advent of the lottery funds, notably the Heritage Lottery Fund, has
had an impact on the financial resources available for built and natural
conservation activity.

Trade offs

3.3.10. The main trade off with regard to public service activity relates to the degree to
which government resources are channelled into environmental conservation
work as opposed to other foci for government expenditure. However, the trade off
is not a straight forward one in that spending on conservation impacts on other
sectors and vice versa. Thus efforts to improve air and water quality have an
effect on health, reducing costs which would otherwise arise in the health sector.
Grant aid to derive environmental benefits from changes in farming activity not
only generate environmental gains but also help to retain employment on the farm
and indirectly help to support rural communities.

3.4. Conserving the historic built environment

The scope

3.4.1. Wales possesses a rich heritage of buildings and historic sites. Some of these sites
are of international importance with the walled towns of Caernarfon and Conwy,
Beaumaris and Harlech Castles and the industrial landscape of Blaenavon
included in the list of World Heritage sites. Many of these have been designated
as ancient monuments or officially listed as of historic or architectural interest.
Some of the more spectacular buildings such as Caernarfon Castle or Powis
Castle, are managed by Cadw or the National Trust, but the vast majority are
owned and maintained by private individuals. Individual buildings are major
tourist attractions in their own right, but as importantly, the mass of listed
buildings and ancient monuments make a vital contribution to the character and
appearance of the Welsh landscape and historic towns.

3.4.2. Altogether, there are over 5,000 ancient monuments and 23,000 listed buildings in
Wales. In addition there are more than 30 Historic Townscapes schemes as well
as over 500 conservation areas consisting of built areas of particular historic
importance and character.
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3.4.3. Substantial sums of money are expended on maintaining and conserving these
buildings. Much of the spending would take place in any event in order to keep
individual buildings in good state for commercial or residential use, but the
historic or architectural interest often involves additional spending to maintain the
special character of the buildings. The additional amounts involved in conserving
the stock if ancient monuments and listed buildings is not known, but in
recognition of the extra expense involved, public sector bodies, notably Cadw, the
Heritage Lottery Fund and local authorities provide financial support. These
support schemes include:

• Historic building grants from Cadwxxii amounting to £1.95 million in 1999-
2000

• Historic townscape scheme support from Cadw amounting to £0.163 million
• Townscape Heritage Initiative involving £0.4 million from Cadw
• Ancient Monument Grants from Cadw amounting to £0.396 million
• Local Authority grants amounting to £0.291 millionxxiii

• Heritage Lottery Fund Grants for historic buildings amounting to £8.433
million, including grants in support of the Townscape Heritage Initiative.xxiv

3.4.4. The total amount of grant made available to private individuals and non-public
sector organizations and local authorities (in respect of historic buildings owned
by them) towards the maintenance and conservation of historic buildings does
provide a minimum proxy measure of the additional expenditure involved.

Economic significance

3.4.5. The total amount of grant assistance made available for the conservation of
historic buildings is estimated to amount to £11.633 million. The total spend on
historic buildings will be substantially greater, but the grant is taken as a measure
of the additional spending arising from the need to conserve the fabric and
character of the historic buildings and sites.

3.4.6. Assuming an average turnover of £40,000 per construction job, then.

3.4.7. Many historic buildings are also open as tourist attractions, including a number
owned by Cadw and the National Trust. However the direct employment
associated with this function of historic buildings is included in the direct
employment in those organisations already included in the sections above.

Environmental considerations

3.4.8. The maintenance  resulting from the provision of grant aid plays a key role in
conserving the historic built heritage which is an essential part of the
environmental quality and character of Wales.
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Community considerations

3.4.9. Apart from providing homes and places of work for Welsh residents, the stock of
historic sites and buildings reflects many important aspects of Welsh culture and
traditions.

3.4.10. The Balchder Bro initiative focused on celebrating local heritage could potentially
stimulate a further £10 million spend over a ten year period through local
community involvement.

Trends and potential

3.4.11. The number of ancient monuments and listed buildings has increased as a result
of the comprehensive review of historic sites and buildings being carried out by
Cadw as well as specific exercises such as the audit of Forestry Commission
historic assets.

Landscapes of historic interest
36 landscapes of historic interest have been identified in a register of historic landscapes
in Wales. Apart from aiding the work of the conservation bodies, the historic landscape
areas provide a national asset enhancing the amenity vale of the Welsh environment and
capable of being enjoyed and appreciated by all the people of Wales.  Inclusion in the
register is through a systematic scoring system covering physical characteristics,
biology, aesthetics, historic coherence and culture.

3.4.12. Encouragement to communities to identify and conserve the distinctiveness of
their local environment and heritage is being provided through “Pride of Place;
the Local Distinctiveness Initiative” being promoted by CCW with support from
the Heritage Lottery Fund.

3.4.13. All these various initiatives are raising the awareness of the built and landscape
heritage of Wales, which is likely to increase the efforts and expenditure on
conserving that heritage.

Trade offs

3.4.14. The conservation of the built heritage provides a valuable resource in both
maintaining an important contribution to the character of Wales and its
attractiveness as a tourist and leisure destination. On the other hand it can lead to
disputes about the need to conserve a building or site as against its redevelopment
or adaption for other uses. While major buildings are relatively well protected
from unsympathetic changes, there is greater pressure on more mundane albeit
traditional buildings which are not listed or otherwise protected but which
continue to contribute to the character of local landscape area.
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Conwy road tunnel

Severe congestion in the old walled town of Conwy as a result of the route of the A55
trunk road passing through its narrow streets led to  the development of proposals for a
bypass as part of the general upgrading of this important arterial road. Initially a new
road bridge was mooted, but was strongly opposed as likely to adversely affect the setting
of the Castle and walled town. As a result, the Welsh Office took a decision to tunnel
under the Conwy river rather than bridge the river. The submerged tube tunnel
construction chosen involved the excavation of a construction and flotation dock and the
excavation and dumping of substantial amounts of sediment from the river bed.
Subsequently, the site used for dumping spoil has been developed as a conservation site
managed by RSPB, attracting 27,000 visitors a year, while the flotation dock has been
developed as a marina for boating activity. The construction of the bypass has therefore
protected the setting of the World Heritage Site as well as providing some environmental
and economic gains.

3.5. Environmental goods and services

The scope

3.5.1. The environmental goods and services sector is made up of manufacturing and
consultancy firms concerned with the technology of minimizing or preventing
damage to the environment from waste and emissions arising from industrial and
production processes or from the community as a whole. The sector is subdivided
into a number of groups. These arexxv:

• Air pollution control, with around 15 companies
• Waste water treatment with 20 companies
• Waste management, with 75 companies
• Contaminated land remediation with 10 companies
• Marine pollution control with 2 companies
• Energy management with 26 companies
• Noise and vibration with 7 companies
• Environmental monitoring and instrumentation with 35 companies
• Environmental services with 57 companies.

In addition, there are a number of research centres within academic institutions in
Wales who play an active role across a number of sectors.
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Examples of environment goods and service providers in Wales include:

• DV Howells Ltd in Milford Haven, with 32 employees, producing oil and marine
pollution control equipment.

• Professional Test Systems in Welshpool, with 5 employees, producing effluent
monitoring stations and microbiological analysers.

• PCI Memtech in Swansea with 42 employees, producing filtration equipment.

• Eriez Magnetics Europe Ltd in Caerphilly, with 90 employees, producing screening,
sorting, reclamation and recycling systems.

• Torvale Fisher Ltd in Wrexham, with 34 employees, producing waste to energy
systems.

• Arup Environmental in Cardiff, with 180 employees, undertaking environmental
assessments and audits.

• Bowman Process Technology in Cardiff, with 1 employee, undertaking clean
technology and waste management consultancy.

Source Environment Business Directory 2001

3.5.2. In terms of market share, the waste water treatment sector is the dominant sector
in Wales with around two thirds of the market by value. Many of the firms
involved in the environmental goods and services sector are small, and a
significant proportion are owned by non Welsh companies.

Economic significance

3.5.3. It was estimated by Ecotec in their study for the WDA that the environmental
goods and services sector market was worth £550 million in 1997, with
anticipated growth to £600 million by 2000. Of the total market value, £208
million is expended on construction, £125 on capital equipment and £217 in
operating and services.

3.5.4. Estimated employment in the sector is some 4,853 employees.

3.5.5. Expertise and experience gained in developing solutions for Welsh problems also
provides a base for export activities of both equipment and expertise.

Environmental considerations

3.5.6. The sector makes an important contribution by developing and operating systems
and approaches designed to reduce the impact of man’s activities on the
environment particularly in terms of reducing or ameliorating air, water, noise and
waste pollution.
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Community considerations

3.5.7. The nature of some parts of the sector in terms of their relative flexibility in
locational attributes has resulted in a spread of companies across Wales providing
opportunities for residents in rural north and mid Wales. Some of the sectors such
as environmental services have relatively low barriers to entry in not requiring
substantial capital investment in plant and machinery, thereby opening
opportunities for Welsh entrepreneurs with limited resources.

Trends and potential

3.5.8. The environmental goods and services sector nationally and internationally has
grown strongly stimulated by increased regulations and interest in conserving the
environment and under the impact of new technology. Growth in the UK is
expected to average 6% a year over the next ten yearsxxvi, and there are clear
prospects for future growth in the Welsh environmental sector. This could occur
through expansion of existing suppliers, growth of new indigenous suppliers,
attraction of inward investment and diversification of “non-environmental” Welsh
suppliers.xxvii

Trade offs

3.5.9. A failure to encourage  the growth of the environmental goods and services sector
within Wales could result in additional business in Wales being taken by external
suppliers, while also losing the opportunity to develop the export opportunities in
Europe and further afield.

3.6. Landscape services

The scope

3.6.1. The landscape industry has been defined as including all those in public and
private sector organisations which are directly and primarily involved with
defining, deciding and undertaking investment in the design, installation,
renovation and installation of hard and soft landscapes and related activityxxviii.

3.6.2. The industry can be divided into four main sub sectors, namely:

• Landscape clients and influencers. This sub sector consists primarily of
around 90 core public sector clients, around 60 larger private sector clients
mainly concerned with property development and landownership and the
domestic market.

• Landscape designers, specifiers and co-ordinators. This sector includes
landscape architects and other professional firms and community based
organisations, with around 150 private sector businesses. Of the total,
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perhaps a third regard themselves as predominantly serving the landscape
industry, while the other two-thirds undertake a wider range of activities.

• Landscape implementers. These range from major civil engineering
companies to locally based small and medium sized businesses and a raft of
small and individual sub contractors. It is estimated that there are around 70
prime landscape contractors, with perhaps around 150 construction
contractors who undertaken some landscape work and an unknown number
of very small landscape and garden maintenance businesses.

• Landscape suppliers. This is the largest and most diverse group of
businesses in the landscape industry sector. It includes suppliers of seeds and
plants, wood and timber products, hard landscaping materials, agrochemical
and horticultural sundries and equipment, tools and machinery. There are
probably 1,000 businesses where sales to landscape projects make up a
significant proportion of their turnover, with a further 4,000 who have some
landscape industry clients.

Stephen Cutmore Tree Care relocated to Ruthin in North Wales from South East England
in 1991.  Supporting three people, the company operates a complete tree cultivation
service, including planting, felling, site surveys and tree inspections.  The company has
invested in new developments such as lowering systems, soil aerators and ultrasonic
detectors to open up new opportunities such as decompacting or decontaminating soil.

Gerald Davies Ltd operate landscape implementation and maintenance services from
Port Talbot.  With a turnover of around £4m and 75 employees, the company undertakes
hard and soft landscape construction, reclamation and maintenance.

Economic significance

3.6.3. It is estimated that the market for the landscape industry in Wales is worth
between £280 and £300 million. Of this total, around half comes from domestic
demand, and a quarter each from the public sector and larger private sector
clients. Some of the market is taken by businesses based outside Wales,
particularly for major projects such as the Ebbw Vale Garden Festival project and
for some of the supply sectors such as machinery.

3.6.4. Within Wales, it is estimated that:

• Landscape design sector has a turnover of around £15 million
• Landscape suppliers have a turnover of around £120 million
• The turnover of the landscape implementers is more uncertain but is likely to

be of the order of £150 million or more.

3.6.5. The total employment supported by the landscape industry in Wales is estimated
to be 7,000 FTE jobs.



33

3.6.6. In addition to the direct employment in the industry, the landscape industry also
contributes to a number of indirect effects including raising the market value of
land and property by increasing its attractiveness and helping to attract inward
investment and employment through creating attractive and efficient locations.

Environmental considerations

3.6.7. The activities of the landscape services sector has a direct impact on the landscape
and appearance of sites and areas, particularly in urban areas and redevelopment
sites. Good landscaping practice can ameliorate or reduce environmental pollution
though for example tree planting, and improve energy efficiency in buildings
through reduced windflows and passive solar gains.

3.6.8. By emphasising the use of indigenous species, it can reinforce existing habitats, as
well as having a role in reclaiming and restoring derelict or contaminated sites.

Community considerations

3.6.9. Good landscaping can make a contribution to the amenity and enjoyment of both
urban and rural areas thereby adding to the quality of life and  health for local
residents and providing a quality experience for visitors. It may also contribute to
reducing public social costs through landscape effects on vandalism and noise.

Trends and potential

3.6.10.There is an expectation within the industry of modest growth in the short and
medium term. The future growth of the sector in Wales will also be influenced by
the degree of competition from businesses based outside Wales, and the relative
success of Welsh firms in competing for markets outside Wales.

Trade offs

3.6.11.A key issue for the landscape industry and its clients is the problem of future
maintenance of landscape projects once the initial scheme has been designed and
implemented. Much of the impact and benefits associated with good landscaping
can be dissipated if the project does not address the question of long term
maintenance and its funding implications. User/community participation in
project design and management involves more time and money at the start of the
project but can reduce maintenance costs in the medium and long term.

3.7. Waste management and recycling

The scope

3.7.1. It is estimated that there are some 10.7 million tonnes of controlled waste are
generated in Wales.xxix Controlled waste was made up of:
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• 5 million tonnes industrial
• 1.1 million tonnes commercial
• 1.3 million tonnes household
• 3.3 million tonnes construction and demolition
Some 42% of the waste is landfilled compared to 54% reused and recovered.
Construction and demolition waste is the most likely to be reused/recovered while
household waste is the least likely.

Waste Management Optionsxxx

• waste reduction
• re-use, eg refillable packaging, retread tyres
• recycling
• composting
• waste as a fuel for energy or heat
• new and emerging energy recovery techniques
• biomechanical waste treatment
• landspreading waste
• landfill and landraising
• incineration without energy recovery

3.7.2. The collection and disposal of household waste and some trade waste is
undertaken by local authorities in Wales. The private sector is also involved in
trade and industrial waste disposal, while the voluntary sector plays an active role
in the recycling field.

The National Assembly for Wales has published a consultation draft of the Waste
Technical Advice Note.  This document notes the targets for the reduction in land-filled
biodegradable municipal (& other) waste and highlights the benefits of using such waste
for materials and energy.  The document suggests that there are commercial returns from
energy production and community benefits from schemes such as community composting.
There are already a number of landfill gas-fuelled power stations in Wales – Ferry Road
and Lamby Way in Cardiff, Llandulas in Abergele and Tythegston in Bridgend.

The consultation draft Waste Technical Advice Note also notes the economic and
community benefits of commercial re-use of waste items such as domestic appliances,
vehicle parts etc.xxxi

3.7.3. Of the options set out by Government for waste management:

• there have been a number of initiatives in Wales focused on waste
minimisation notably the Dee Estuary and the Severn Estuary projects.

• It is estimated that 40% of construction and demolition waste is recycled.
Recycling facilities for specific materials such as steel, aluminium and paper
exist on a significant scale in Wales. Recycling of household waste is
however low by UK and European standards at 5%
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• Composting and the use of waste as a fuel is very limited in Wales, although
there are proposals for a heat and energy plant using waste as a fuel close to
Swansea

• Landspreading is used for the disposal of sewage sludge by the water
authorities

• Landfill is the predominant method of disposal for household waste,
accounting for 95% of the waste collected.

3.7.4. There are currently 131 active landfill sites for the disposal of controlled waste in
Wales, of which 30 are used for household, commercial and industrial waste. The
remainder take inert or industrial waste only.

Disposal of household wastexxxii

• Landfill accounted for 1,417,869 tonnes
• Incineration with energy production accounted for 75 tonnes
• Incineration without energy production accounted for 55 tonnes
• Recycling accounted for 73,135 tonnes
• Centralised composting accounted for 5,834 tonnes.

Economic significance

3.7.5. Local authorities in Wales spent an estimated total of £80.12 million in 1998-99
on inhouse costs of waste collection and disposal, and a further £30.27 million on
contracted services. Of the waste collected, some £661,000 was recycled.

3.7.6. Employment associated with waste management in local authorities is estimated
to have amounted to 2,012 FTE jobs. Employment in contract services is
estimated to account for another 750 FTE jobs.

3.7.7. In addition the Census of Employment records a total of 662 jobs in recycling in
Wales. Total employment associated with waste management and recycling is
therefore estimated at 3,424. This figure excludes any employment associated
with the management of agricultural or quarry waste.
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The Severn Waste Minimisation Project (SABINA), launched in 1997, worked with eleven
companies (seven of whom were in Wales) to identify cost savings and environmental
benefits through the development of waste plans.  Annual potential savings across the 11
companies were costed at £3 million with at least £1.5 million of the savings already
actioned.  The average saving per employee was £1,000, with several companies
demonstrating savings of £1,500 per employee.
• Avesta Sheffield reduced landfill waste by 15%
• Burton’s Biscuits achieved 10-15% reduction in water use
• Cray Valley reduced xylene wastewater by 60% (2,500 tonnes p.a.)
• Yuasa  Battery reduced the quantity of lead in effluent by 95%

The Dee Waste minimisation programme involved thirteen companies and achieved
£4.55 million savings in 18 months, with most of the savings involving zero or low
implementation costs and a payback of less than a year.
• British Aerospace identified five waste minimisation opportunities with a saving of

£161,000 p.a.
• British Steel identified eight waste minimisation opportunities with a saving of £1

million p.a.
• Knitmesh identified 11 waste minimisation opportunities with a saving of £115,000

p.a.

Environmental considerations

3.7.8. The least impact on the environment arises from waste minimisation, reuse and
recycling schemes. Other disposal systems can have adverse affects unless carried
out to a high standard. Some techniques such as landspreading can have beneficial
effects in raising land productivity but may also cause problems of potential risks
to human and animal health. Incineration can also cause concerns with regard to
toxic emissions unless carefully controlled.

Pure Wafer have invested £34 million in a silicon wafer reclamation facility in Swansea.
The investment will create 110 jobs and currently represents the only facility in the world
able to commercially recycle the new generation of 300mm wafers.  The operation will
combine environmental benefits through recycling with economic benefits through
employment.

Community considerations

3.7.9. Recycling activity has been a focus for community action in Wales as elsewhere,
providing employment and social benefits.

3.7.10. Waste disposal facilities can give rise to concerns and/or nuisance for local
communities. These include noxious smells from landfill sites and emissions from
incinerator plants.
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Newport Wastesavers Charitable Trust combines a charity and a not-for-profit operating
company.  During 1999 the charity assisted over 2,000 in-need families through the
provision of re-used furniture and white goods.  Through the operation of a green box
kerbside collection scheme recyclable material is collected from 20,000 households in
Newport with a materials recovery rate of 15% from participating households.

Trends and potential

3.7.11. There are major changes affecting the management of waste as a result of
Government and EU legislation. Targets for the recycling of waste, stricter
control of packaging and landfill for industrial waste will put pressure on waste
disposal authorities to develop better waste disposal and recycling facilities.
Additionally, frameworks such as the Producer Responsibility Obligations
(Packaging Waste) Regulations 1997, are shifting the responsibility for waste
onto the producer.  The consultation document for the Wales Waste Strategyxxxiii

suggests that up to 9,400 jobs could be created in the management and recovery
of municipal waste in Wales by 2010.  These additional employment estimates are
dependent on the level of growth in waste, collection methods used by local
authorities, the markets for recyclables and an increase in recycling in line with
the Assembly’s targets.

Trade offs

3.7.12. The economic basis for recycling is subject to the unpredictable market for
materials, compounding the problems of recycling low value waste.  This
uncertainty can stifle efforts to set up small-scale private re-cycling initiatives.
Attempts to shift the burden of waste management onto producers can lead to a
reduction in economic activity elsewhere in the economy through rising costs.

3.7.13. Examples elsewhere in the country indicate that benefits accrue when recycling is
customer focussed.  For example demolition waste timber (with a low moisture
ontent) is suitable for reuse in MDF manufacture and can reduce production costs
through shorter drying times.

3.8. Pollution control and sewage disposal

The scope

3.8.1. Agricultural, industrial and household activity all generate liquid discharges
which need to be managed and controlled in order to protect the environment.
Significant discharges require discharge consents or authorisations from the
Environment Agency. Overall, there are about 180 authorisations for major
industry and about 1,480 discharges with consent in Wales. Of the latter, 46% are
from a variety of industries and 54% from sewage treatment works.

3.8.2.  The main component of sewer flows is domestic and industrial waste, but in
some areas, combined systems exist which also admit surface water drainage. The
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latter have overflows to rivers which operate in times of heavy downfalls, but in
older areas a lack of capacity in the system can lead to pollution incidents. As a
result, industrial and domestic developments are restricted in areas served by such
systems until improvements can be made to the system.

3.8.3. Household sewage disposal is mainly carried out by the water companies, with
some industrial waste also being treated in sewage works. In other cases,
individual companies have their own treatment works.

The former Taff Merthyr Colliery is the site of a £1m wetlands land reclamation project.
The development uses a 3 hectare reed-bed system to clean up minewater pollution along
a 3 kilometre stretch of the Bargoed Taff.  The clean water will then provide a venue for
leisure pursuits including a canoe slalom course and will form part of a £12m community
park.  This site was chosen because of the serious environmental impact of the minewater
pollution.

The River Pelenna in South Wales has now benefited from wetlands technology to clean
minewater pollution. As well as environmental benefits the project has also focussed
community involvement through the generation of educational material.

Economic significance

3.8.4. Employment in sewage, refuse disposal and related operations as recorded by the
Census of Employment amounts to nearly five thousand jobs. However, a
substantial proportion of these arise in the waste disposal sector. Taking account
of the estimated employment in the latter, pollution and waste water treatment is
estimated to support 2,094 jobs.

Environmental considerations

3.8.5. Failures in the waste water treatment systems can cause significant environmental
damage to rivers and fish stocks. In 1997, there were 2,321 substantiated water
pollution accidents in Wales, of which:

• 31% arose from the sewage and water industry
• 26% from other industry
• 13% from agriculture
• 5% from transport
• 25% from other sources.

However, only 11 of the incidents had major environmental effects.

Community considerations

3.8.6. Pollution incidents can have a devastating impact on aquatic life and recreational
fishing. In severe cases, water abstraction and human health can be adversely
affected.
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Trends and potential

3.8.7. Pollution incidents from each of the principal sources has fallen in recent years,
with a fall of between 25% and 30% over the last decade.xxxiv

Trade offs

3.8.8. Resources used to alleviate pollution incidents will have a positive effect on
health, reducing resources that would otherwise have to be put into the health
sector.  Controlling pollution will also help to maintain the value of assets that
would otherwise become unfit for the appropriate purpose and this includes land
values as well as water for residential and commercial uses.

3.8.9. Measures to control pollution can re-open resources for other economic use, such
as waterways for recreation.  While this can mean that benefits accrue to those
who have not borne costs, the changing legislative framework seeks to allocate
the costs to the polluter.xxxv

3.8.10. Experience gained dealing with problems relatively common in Wales (for
example contaminated land remediation) has created export opportunities for
Welsh businessesxxxvi.

3.9. Expenditure by industry on environmental protection

The scope

3.9.1. Firms in the UK spend resources within their businesses in meeting
environmental regulations set by Government and/or to meet their own internal
standards. In some cases, such expenditure can be offset by savings arising from
reducing waste, using less energy and water, or attracting additional business.

The Wales Tourist Board (WTB) has used the Wales Environment Centre to provide
“Greening your business” advisory visits to around 100 tourist operators receiving
grant-aid.  Based on these experiences WTB is developing a pilot project in 2001 to work
towards Green Globe accreditation for tourism businesses.  As well as reducing
environmental impact, businesses can trade on the accreditation status to build their
volume of business.

3.9.2. Preliminary research carried out for the Department for the Environment,
Transport and the Regions has indicated that for the UK as a whole, the amount
spent by industry amounts to around £4,270 millionxxxvii. Of the amount spent by
businesses, around half is spent on outside contractors primarily in the
environmental services sector, while the remainder is a direct cost to the business
undertaking the action.
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Economic significance

3.9.3. Estimates of spending by Welsh businesses on environmental protection are not
available from the DETR study. The study of the Welsh Environmental Services
sector indicated that 80% of sales in the sector were to private business, including
the Water sector. The latter accounts for a substantial proportion of the whole, but
excluding that sector would suggest that around £100 million of sales by the
environment sector was to private industry.

3.9.4. Assuming that Welsh industry follows the general pattern in the DETR study,
then it is likely that around £100 million is spent by Welsh businesses internally
on environmental protection. Expenditure of this order might be expected to
support between 2,500 and 3,000 jobs.

3.9.5. Some businesses are able to use their environmental protection record as a means
of adding value, although most evidence for this can be found in consumer rather
than business to business markets e.g. timber products from sustainably managed
forests, organic food etc.

RAF St Athans used internal and Private Finance Initiative funding to install water
saving computer technology.  The two phase project has generated financial benefits of
£1m through a 66% reduction in water consumption.

The INCO nickel refinery in Swansea produces 40,000 tonnes of nickel products
annually. To maintain its competitiveness, the company has diversified into added-value
products such as nickel foam for the high-capacity batteries used in electric vehicles. The
company's excellent relationship with the local community and the Environment Agency
means that it can switch production into new markets quickly and easily. Since 1995, the
company has reduced its water discharges by 60% and its special waste going to landfill
by 70%. This latter initiative alone has generated cost savings of £100,000 annually.

Environmental considerations

3.9.6. Investment in environmental protection will bring environmental benefits.  As
well as the obvious reduction in waste and pollutants, there is the potential for
reduction in transport requirements along with less water and mineral abstraction.

Community considerations

3.9.7. The investment in environmental protection measures enables businesses to
reduce public social costs caused by pollution.  Some environmental protection
measures will also bring about health and safety benefits within the workplace,
with staff recruitment and retention benefits.

Trends & potential

3.9.8. Evidence elsewhere in the worldxxxviii points towards less investment in remedial
measures and more investment in new cleaner industrial processes.  These new
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approaches use advanced skills and technologies to minimise inputs.  This will
increase the requirement for Welsh companies to continues investing in process
technologies.

Trade offs

3.9.9. As noted in the waste management section above, resources invested in
environmental protection can produce significant cost savings.   Changing
legislation and attitudes to polluters could leave companies not investing in
environmental protection open to punitive measures.
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4. Intensive users of environmental resources

4.1. Introduction

4.1.1. To a greater or lesser extent, all manufacturing and producer activity is dependent
on the use of environmental resources in the form of raw materials, water and
energy: most will also have an impact in terms of air, water or land pollution.
However, this part of the study is focused on those activities that make intensive
use of the Welsh environment in terms of land, air or water.

4.1.2. It is readily acknowledged that individual industrial sectors make significant use
of environmental resources. Thus for example steel production or energy
generation use substantial amounts of water for cooling purposes. The availability
of resources can influence the location of such activities, and can constrain the
development of other economic activities. But the relative intensity of use is
normally less compared to activities such as agriculture or forestry, which are
wholly dependent on the local environmental resource. Therefore, manufacturing
industry has generally been excluded from consideration for the purposes of this
section.

4.1.3. There are a small number of manufacturing enterprises which do make intensive
use of a natural resource as a main input to their product. As noted earlier there
are a number of companies bottling Welsh water for sale, which are obviously
dependent on water as their primary input. While such enterprises do fall within
the definition of intensive users of the Welsh environment, they have not been
included in the study because of their relatively small scale and the difficulty of
identifying them all.

4.1.4. Public transport has been included in this section, although in practice it is only a
more sustainable sub-sector of an activity which is often damaging to the
environment.

Summary of economic importance of activity related to intensive uses of environmental
resources

Estimated direct FTE employment
Agriculture 45,200
Forestry   1,800
Fishing      900
Mining & quarrying   3,162
Renewable electricity generation      275
Water abstraction   1,265
Defence use   8,248
Public Transport   6,426
Total 67,276
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4.2. Agriculture

The activity

4.2.1. Farming is the major user of the land resources of Wales, with 1.7 million
hectares or 80% of the total area under agricultural use.  Not surprisingly,
livestock and livestock products accounts for a high proportion of agricultural
activity.

4.2.2. Woodland on agricultural holdings amounts to 37,156 hectares or just over 2% of
the total agricultural area.

Economic significance

4.2.3. According to the Welsh Digest of Agricultural Census Statistics 1999, there were:

• 63,300 persons engaged in work on agricultural holdings, including part time
and seasonal workers, estimated to be approximately equivalent to a total of
45,200 FTE jobs

• The value of Welsh gross agricultural output in 1999 at basic prices was
£1,050 million, a fall of 2% over 1998

• Net income from farming in 1999 was an estimated £57.5 million, down from
£68.9 million in 1998, a fall of 17%. For 2000, this figure is expected to fall to
a £2.6 million loss.

• Wage costs to employees were £85.6 million, a slight rise over 1998.

4.2.4. The downstream and upstream effects of agriculture are considerable. For
example gross inputs to the industry in 1999 were valued at £675m, whilst at the
other end of the supply chain Wales has over 10,000 employees in the production
and preservation of meat, fish, fruit and vegetables and dairy products.

Environmental considerations

4.2.5. Much of the landscape of rural Wales is dependent on agricultural activity to
maintain its appearance. Changes in agricultural practice can have significant
effects on the landscape. Agricultural land also accounts for a substantial part of
semi-natural habitats in Wales. However the impact of agricultural activity on
habitats and their associated species can be adverse as well as beneficial, such as
the use of concentrated pesticides or the grubbing-up of hedges.

4.2.6. Over the past decade a number of schemes have sought to influence farming
activity to decrease environmental damage and encourage environmental
enhancement, financed by the public sector, notably through WOAD and CCW.
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Financial support schemes generating environmental benefits

Scheme Payments
Farm & Conservation Grant Scheme £0.5m (1998/9)
Environmentally Sensitive Areas Scheme £7.5m (1999/2000)
Organic Aid £11.5m (1999/2000)
Moorland Scheme £0.08m (1999/2000)
Habitat Scheme £0.4m (1999/2000)
Tir Cymen £2.7m (2000/1)
Tir Gofal £2.3m (2000/1)
Section 15 Management Agreements £1.5m (2000/1)
Section 16 Management Agreements £0.4m (2000/1)
Total £26.9m

Note:Some schemes have now been closed following the introduction of Tir Gofal which
consolidates and improves on previous initiatives such as Tir Cymen and the
Moorland scheme. However, payments may still be due in respect of agreements
under the older schemes.

4.2.7. The new all Wales agri-environment scheme, Tir Gofal, replaces many of the
older schemes although payments continue to be made under the old agreements.
Payments under Tir Gofal are expected to rise to £14.88m in 2003/4.

Other support schemes include:

• Sheep Annual Premium Scheme
• Suckler Cow Premium Scheme/ Beef Special Premium Scheme
• Arable Area Payment Scheme
• Hill Livestock Compensatory Allowances Scheme (HLCAs)
• Sheep Compensation
• Farm Animal Health
• Rural Development Programme
• Food Marketing
• Fishing Industry and Fisheries Protection
• Farm Woodland Premium Scheme
• Farm Waste Management
• Agricultural Wages
• Small holdings

A number of changes are taking place some of which are likely to have environmental
impacts, such as the move to area based rather than headage payments for Less
Favoured Areas.

4.2.8. Agreements under existing agri-environment schemes cover a total of some
263,557 hectaresxxxix in Wales. Generally these have led to reduced levels of
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stocking, and improvements in respect of reduced use of fertilisers, the
development of hedgerows and field boundaries and improved management of
farm woodland and wetland areas, all activities designed to enhance nature
conservation and landscape value. The Tir Gofal scheme provides the opportunity
to substantially extend the areas covered by such agreements, with important
environmental gains for Wales as a whole.

Previous successful schemes have included the Hedgerow Renovation Scheme (HRS),
which worked by paying farmers to renovate farm hedges meeting ecological and
landscape criteria.  Support was conditional on the farmer retaining other hedges at
his/her own cost.  700 HRS agreements were made between 1994-7 in the Objective 5b
area of Wales resulting in 1,453km of hedge renovated and 293km retained as well as
helping to maintain the viability of the farms concerned.

Source: Evaluation of the Hedgerow Renovation Scheme; ADAS 1997

4.2.9. Apart from environmental gains, the evaluations of the different schemes also
indicate economic benefits including increased or maintained income to farmers,
increased labour inputs for environmentally related work, and the development of
additional enterprises. The evaluation of the Tir Cymenxl scheme noted examples
of a fencing business and a commercial fishing pond being stimulated under the
scheme. Capital work on farms also led to additional local work for contractors
and other off-farm businesses.

The Tir Cymen farm support scheme set out to improve the economic viability of farms
through influencing farm management practices.  The scheme increased the amount of
environment conservation work undertaken by farmers from an average of 19 days/year
to 58 days/year.  The scheme also demonstrated the economic benefits of reducing
livestock levels to an environmentally sustainable level, with farmers achieving higher
prices for better quality lambs along with reductions in payments for fertilisers and vets.
Overall the scheme demonstrated improvements in employment, farm incomes and the
environment.

Source: Tir Cymen Socio-economic Assessment; ADAS 1996

Community considerations

4.2.10. Agriculture remains a fundamental economic activity across rural Wales. As a
proportion of total employment, it accounts for over 10% in Powys,
Pembrokeshire and Ceredigion  and 5% or more for the Isle of Anglesey,
Carmarthenshire, Gwynedd and Monmouthshire. Agriculture is typically a vital
part of many rural communities, particularly in the more remote areas where
access to other employment opportunities is limited.

4.2.11. Some of the agri-environment schemes also include provisions for increased
public access to land, providing opportunities for rambling and other leisure
activities. Expenditure by visitors using such opportunities provides support for
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tourism related businesses include on farm enterprises generating additional jobs
and incomes in the countryside.

Trends and potential

4.2.12. The agriculture sector has been seriously affected by changes in consumer
purchases following the BSE crisis and Foot and Mouth disease as well as by
changing lifestyles. As a result, farm incomes have plunged with many smaller
farm units suffering substantial losses. There little sign of recovery, and the
survival of many farm units will increasingly depend on subsidy and/or on
diversification of their activities.

4.2.13. The increased emphasis on agri-environment schemes and the introduction of Tir
Gofal should encourage the shift to more environmentally sensitive farming while
also assisting the maintenance of farm incomes.

4.2.14. The decline in farm incomes has also focused attention on increasing farm
household incomes by diversifying activities on and off the farm. Examples of
diversification activities include:

• Establishment of new businesses serving agricultural needs such as the
fencing business stimulated by the Tir Cymen scheme. Such businesses often
make use of local materials and suppliers bringing additional local benefits.

• Adding value to farm products. The Coed Cymru scheme encourages more
effective management of farm woodland and adding value to the timber on
farm.

• Farm tourism and leisure enterprises.

Oakwood Leisure Park in Pembrokeshire is an example of farm enterprise which
diversified into tourism, driven by the need for alternative land-use (and income)
following the introduction of milk quotas. The Park attracted over 400,000 visitors in
1999.

Trade offs

4.2.15. Trade offs relate to decisions about the way that public support is used to
influence farming practices.  The level of public support for agriculture is such
that the sector’s main “customers” are public funding bodies.  Past support
regimes which attempted to tackle farm economics in isolation from other issues
are now being replaced by schemes taking a more holistic approach.

4.2.16. Part of the challenge faced by those funding farming is how to balance the needs
for short term crisis support against longer term support that maximises the
benefits across the associated economy and delivers community and
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environmental benefits, whilst promoting appropriate structural change in the
industry.

4.2.17. As well as schemes that shift farmers’ environmental behaviour, consideration
given to the underlying structure of farms.  For example, some National Trust
estates have maintained the traditional size and number of farms, thus ensuring
that the traditional communities are maintained – albeit with farming households
also seeking non-farm employment and the use of land outside the estates.  The
National Trust have also entered shared ownership schemes on some of their
properties with capital and revenue costs and incomes being shared with the joint
owner. Alternatively there are models such as the RSPB managed farm at Lake
Vyrnwy that combines good management with an economically viable sized farm.

4.2.18. In terms of farm ownership there is the potential to rejuvenate some farm
management practices through schemes to assist individuals wanting to leave
farming, linked to reducing the barriers to entry for those wanting to start new
farm businesses.

4.3. Forestry

The activity

4.3.1. Forest and woodland areas of over 2 hectares in size sum to 249,000 hectares or
some 13% of land in Wales. Just under two-thirds of the total consists of
coniferous forest, mostly in the form of large plantations in the upland areas.
Broad-leaved woodland accounts for most of the remainder. Broad-leaved is
widespread in distribution but much more fragmented than the bulk of the
coniferous planting (ie the average woodland area is much smaller). About half
the broad-leaved woodland is classified as ancient woodland of particular
conservation importance.xli

The Wales Timber Forum was launched in 1999 and currently has 150 members
spanning growing through logging and processing through to finished timber products.
The Forum was established to pull together a fragmented industry though networking,
economies of scale and lobbying.  Typically members have 10-12 employees and a
trading arm is being set up to bid for larger projects.  Part of the work is the
establishment of a timber accreditation system and the Forum is using the objective 1
process to work with others across the UK to establish a suitable framework. The Forum
seeks to grow the presence of the industry in the Welsh economy for the benefit of the
members and employees.

4.3.2. Of the total woodland, 240,000 hectares is identified as productive woodland, of
which just under half is managed by the Forestry Commission.xlii The main forest
activities, undertaken in producing timber, include:
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• Forest establishment and nurseries
• Maintenance and management
• Harvesting and extraction

In addition, there are associated activities such as engineering works to access
roads and bridges, and administrative activities in organisations such as Forest
Enterprise, private timber companies and Coed Cymru.

4.3.3. Output from the forest estate supports further downstream activity including:

• Saw milling and the preparation of timber
• Pulp paper and paperboard
• Wood based panels and chipboards. 

While there are around 80 sawmills in Wales, the production activities associated
with paper, board and panels are primarily focused on 5 plants in Wales.xliii

4.3.4. It is estimated that around 80% of the broadleaf woodland is included in farm
holdings. The generally small size of woods and their diffused ownership has
inhibited a conventional forestry approach to the exploitation of such woodland.
Coed Cymru was set up in 1985 to stimulate woodland management through
added value, thereby providing an economic driver for woodland management.
The organisation has sought to add value to the sustainable management of such
woodland through innovative developments including mobile saw mills and kiln
driers, enabling the increases in value associated with prepared timber to be
captured on the farm. In addition, Coed Cymru has developed the market for
standard products produced from home-grown hardwood.xliv

Adding value to farm woodland xlv

Processing timber adds value at each stage. Thus wood used in furniture making is worth
ten times as much as the same timber before felling. Illustrative values in £ per
cubic metre are:

Pulp Small domestic logs High quality logs
Standing timber -5 8 120
Roadside 13         20 – 30 150
Sawn* 210 350
Dried 350 700
Flooring 700 700
Furniture 1200+ 1200+

* Note that there is a 50% loss in volume when timber is sawn.

Economic significance

4.3.5. The Welsh Forest Multiplier Studyxlvi estimated the total output value of the
Welsh Forest Industry was more than £400 million in 1996. However much of
this value was accounted for by downstream activities in sawmills, panel board
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and paper businesses. Of this total gross output relatively little was from the
management and movement of logs, i.e:

• £16.5 million was generated from private estates
• £43.5 million from harvesting and allied contracting
• £9.5 million from haulage activities

This total forest output of £69.5 million supported a total of almost 1,800 FTE
jobs, of which more than 700 were on private estates and land used for growing
timber.

4.3.6. Downstream activities in saw mills and other primary users is estimated to have
supported a further 1,493 jobs in Wales. In addition, a further 649 jobs were
supported elsewhere in the UK.

Environmental considerations

4.3.7. The role of forests and woodland is especially important because of the small
amount of this type of habitat in Wales compared to the European average. The
ancient woodland areas are particularly valuable, with native woodlands
supporting more species than any other habitat.xlvii Around 200 SSSIs in Wales
are designated to protect good examples of woodland communities and the range
of woodland biodiversity.

4.3.8.  However, forestry can be damaging to the environment if good practice is not
followed.xlviii Such damage can include:

• an increase in peak rainfall run-off
• a reduction in overall water yields
• increased acidification of soils and watercourses
• potential soil erosion in the uplands
• Loss of bio-diversity

4.3.9. On the other hand, well planned and managed forests designed for multiple uses
and which take account of wildlife and landscape can greatly benefit habitat and
species conservation, as well as recreational opportunities.
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The Forestry Stewardship Council (FSC) is an independent non-profit non-government
membership organisation.  It evaluates, accredits and monitors independent certification
organisations which inspect forest operations and grants certification to those timber
products from well-managed forests.  It was set up in response to a proliferation of
accreditation schemes, some of which were misleading.  FSC accreditation is seen as
commercially beneficial, with large UK retailers such as J Sainsbury, Tesco, WH Smith,
B&Q and  Boots supporting the scheme.  Additionally the UK government has committed
itself (Michael Meacher July 2000) to purchase from sustainable sources accredited by
the FSC.  In this way, accreditation schemes form useful commercial tools for bringing
forest managers into environmental management practices.

The Woodland Trust lists 106 woods in Wales covered by its Wales and Wye Valley
management team.  The Trust seeks to purchase and manage land for new woodland for
environmental and community benefits.  It also seeks to assist current users of woodland
to manage their assets sympathetic to the environment and local communities.

Community considerations

4.3.10. Forests and woodlands can add aesthetic value to the landscape, increasing its
attractiveness for visitors and residents alike.

4.3.11. It can also provide a valuable recreation and leisure resource. The 1998 UK
Leisure Day Visits Survey indicated that nearly a third of adults in Wales had
made a leisure day visit to a woodland or forest in Wales during the year, yielding
in excess of 700,000 tripsxlix. The recreational use of forests and woodlands in
Wales is encouraged by the provision of specific recreation facilities. Forest
Enterprise provided 98 picnic places, 91 forest walks and nature trails and 6
visitor centres on their holdings in 1999.l

A Forest for Cardiffli is a registered conservation charity founded in 1988 with the
support of the local authority, the Countryside Council for Wales, the Prince’s Trust and
other organisations. It is also supported by the profits of Treescene, a landscaping
company set up by the charity as a trading partner. A Forest for Cardiff works in
partnership with schools, local communities and businesses to encourage greater
understanding and appreciation of trees in the urban environment and to foster active
schemes undertaking planting and conservation activity in the city and surrounding area.

Trends and potential

4.3.12. The forest estate in Wales has increased slowly over the last decade with a rise of
around 1,000 hectares since 1990. Around 9% of the existing area has been
subject to new planting and restocking. Employment in the forest industry overall
has fallen from 4,750 FTE jobs in 1993/94 as recorded in the Forest Employment
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Survey to just under 4,000 in 1998. Part of the reduction in labour is due to
increased productivity from mechanisation.

4.3.13. The relatively slow growth in forest activity is the result of a number of factors,
including changes in government policy reducing the amount of land acquired
land for planting. Private sector activity has been depressed by:

• Opening up of East European timber sources
• the high value of sterling compared to the Euro and other currencies used in

timber producing countries leading to cheaper imports and low timber prices
• the cancellation of tax concessions to the private growing sector
• land fill tax which has increased the use of recycled paper by paper mills
• the increasing cost of diesel fuel.lii

4.3.14. Government policy and support for forestry has encouraged the development of
farm woodlands through the Farm Woodland Premium and Woodland Grant
Schemes. Encouragement for the new planting of woodland on farms is intended
to provide alternative sources of future income for farmers, as well as generating
conservation benefits. In 1999, Tir Coed was established as a partnership led by
the Countryside Council of Wales and the Forestry Commission with the aim of
restoring tree cover in Wales. This will be pursued through a strategy to develop
sustainable woodland in the Welsh landscape that respects the landscape heritage
and develops woodland habitat networks.

Trade offs
4.3.15. Although there are disadvantages in poorly managed forestry in environmental

terms, improved management and an expansion of woodland in Wales,
particularly of broad-leaved woods, bring significant benefits in terms of:

• increasing the value in economic output and incomes to farmers of broad-
leaved woodland on farms

• conserving and expanding a valuable wildlife habitat
• providing potential for additional recreation and leisure activities, from game

shooting to walking in attractive landscape
• increasing the take up of carbon dioxide in the growing forests
• reducing timber imports into Wales.

4.3.16. There may be economic gains from making better use of existing farm woodlands
– for example Coed Cymru estimates that only 15% or less of the annual
increment of Welsh broadleaved woodland is harvested and only 2% of the
increment is converted into higher value products.  Part of the challenge therefore
is to realise the potential of the existing asset in a way that retains the value-added
locally.  This would suggest mobile sawmills and facilities for seasoning wood for
example.
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4.4. Fishing

The activity

4.4.1. The seas and inland waters of Wales represent a valuable resource for both
commercial and recreational fishing, as well as an important wildlife conservation
resource. The high conservation value of the Welsh coast and its adjacent waters
is reflected in the fact that over 50% of the coast is proposed for inclusion as
Special Areas of Conservation. Apart from the bird and fish species present, areas
of the Welsh coast are also noted for their porpoise and dolphin populations as
well as for grey seals. Skomer is one of only three marine nature reserves
designated within the UK.liii

4.4.2. The fishing industry can be divided into commercial fisheries, recreational
fisheries and aquaculture.liv Recreational fishing is considered in chapter 5 as one
of the specialist tourism niche markets. Commercial fisheries include:

• Offshore fisheries involving fishing for finfish, shell fish and other stocks in
the Irish and Celtic seas. Some 33 vessels, the majority under 10 metres,
operate primarily from Welsh ports.

• Inshore fisheries with similar catches but also including bass, crustaceans,
scallops and whelks around the Welsh coast. Overall, a total of 382 boats are
involved, all under 10 metres in size with a majority under 7 metres. Much of
the activity is seasonal with many boats laid up between October and March

• Shore-based fisheries where gathering is undertaken by hand including
cockles, mussels and other shell fish on the coastal margins and estuaries.
The main focus of activity is the Burry inlet, the Three Rivers Fishery in
Carmarthen Bay, Menai Straits and Conwy.

• Diadromous fisheries involving the netting of salmon, trout and eels in the
estuary areas around the coast.

4.4.3. Aquaculture can be divided into two parts

• Marine aquaculture. The nature of the Welsh coastline and adjacent seas has
provided little scope for mariculture activity in Wales. The main activity in
this sector is mussel farming in the Menai Strait, now the pre-eminent
managed fishery in the UK. There is also some oyster farming  in the Menai
Strait. An onshore plant using a recirculation system is currently being built
on Anglesey for the cultivation of turbot, and a smaller plant on the Lleyn
Peninsula is proposed for the cultivation of bass.

• Freshwater aquaculture. There are 46 registered fish farms in Wales, breeding
salmon, trout and coarse fish. Some of  output is focused on the production of
young fish for stocking sites elsewhere, but most is ongrown and provides
supplies to the local hotel and restaurant trade.

4.4.4. Much of the produce is exported from Wales. For offshore fisheries, there is only
one fish auction in Wales (at Milford Haven), so that many boats use ports in the
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South West of England or markets in Grimsby and elsewhere. Much of the
crustacean and shellfish catch is exported to Spain, France, Italy and Holland.
There is little activity in processing the catch in Wales.

Economic significance

4.4.5. The value of fish landed at Welsh ports in 1998 was recorded ats £12.8m by the
Ministry of Agriculture, Fisheries and Foodlv. However, estimates made in an
Inland and Sea Fisheries study suggest a rather higher figure of around £25
million including aquaculture activity. The breakdown by sector in the MAFF
study indicates:

• £11.9m turnover from offshore fishing
• £6.7m from inshore fishing
• £2.2m from shore based activity
• £0.1m from diadromous fishing
• £2.6m from marine aquaculture
• £1.5m from fresh water aquaculture.

4.4.6. Employment sustained by these activities is around 900 FTE jobs, with over half
provided by inshore fishery.:

4.4.7. Many of these jobs will be part time and/or seasonal. The South Wales Sea
Fisheries Committee has previously estimated that 1,680 fishermenlvi are involved
in coastal fishing. In addition, some fishermen will also derive income from
tourism and leisure activity in providing sea angling opportunities and wildlife
boat trips.

The proposed Dee Estuary Cockle Management Plan sets out a structure for cockle
harvesting that will maintain stocks for the benefit of the fishing economy as well as
wildlife.  Based on a system of monthly returns the plan sets a flexible total annual catch
of between 500 to 2500 tonnes spread across 50 licences.  However the plan allows for
extra licences when cockle stocks are plentiful, to be distributed to fishermen with a
proven track record.

Environmental considerations

4.4.8. Given the high conservation quality of the Welsh coast, there is potential for
conflict and complementarity between sea and shore fisheries and environmental
concerns. The main potential areas of conflict are:

• Over-exploitation of commercial species. Of the twenty designated species in
the Celtic and Irish Sea sectors, ten are considered to be over-fished and or in
danger of depletionlvii.   There are concerns for particular species such as
sharks and rays, which are generally slow growing and late maturing species
that produce few offspring. While there are many measures in place to reduce
or eliminate over-exploitation and conserve stocks, current efforts do not
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appear to be sufficient to control the widespread unlicensed or opportunistic
fishing. For example it is estimated that an additional £4m worth of catch is
unrecorded, indicating that the present situation poses a significant threat to
the balance of coastal ecosystems and to the coastal economylviii.

• Bycatch of non-target species, especially high profile species such as marine
mammals and sea birds is of concern. There is however a common interest
between fishermen and conservationists in working to reduce or eliminate this
problem.

• Physical damage to the seabed and shore. Some fishing methods cause
damage to the seabed and shore. It has been estimated that 25% of the bed of
the Irish Sea was swept by trawl nets alone in 1994.lix

• Competing for food with wildlife. Fishermen target the same species as birds,
seals and other marine wildlife, and this can be a matter of contention. In
particular, seals have been regarded as a threat by fishermen to the level of
their catches.

• Effects on marine community structures. Fishing can affect the structure of the
marine ecosystem by removing particular species occupying specific slots in
the marine environment. The knock on effects such as the removal of a food
source for other species and or the removal of sources of predation or
competition are often not clear or well understood.

4.4.9. Aquaculture activity can also pose problems for the environment. These include:

• Organic loading of the waters and sediment
• Introduction of disease/increased prevalence of disease
• Escapes of farmed species – indigeneous and non-indigeneous
• Discharge of chemicals into watercourses and coastal environments
• Aesthetics of aquaculture sites
• Siting of farms.

Community considerations

4.4.10. Fishing activity provides employment in many small coastal settlements around
the Welsh coast, especially in areas where alternative employment opportunities
are often limited.

Trade offs

4.4.11. There is a mutual self- interest for both the fishing industry and conservation in
seeking to achieve a sustainable fishing yield rather than over exploit species and
thereby risk depletion or collapse of the stock.

4.4.12. The sea is an attractive resource for the tourism industry, not only for sea angling
and diving, but also for wildlife tourism. These activities provide opportunities for
fishermen to use their skills and boats in providing services for tourists thereby
supplementing their income from fishing.
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4.4.13. Skomer is already designated as a Marine Nature Reserve and subject to
additional controls on fishing to conserve the marine habitat. The designation of
other reserves could assist as part of a wider strategy to conserve stocks by
providing a protected area for breeding stock. Such reserves could also become a
focus for diving and wildlife tourism activity.

4.5. Mining and quarrying

The activity

4.5.1. Mining and quarrying make use of the natural mineral resources on and below
ground. It includes the extraction of minerals, stone quarrying, sand and gravel
extraction and oil and gas production.

4.5.2. Historically, there has been extensive extraction of minerals in Wales, notably
iron and coal in South Wales and heavy metals such as lead, zinc and gold,
mainly in Ceredigion and North Wales. Today the only mineral extracted in
significant amounts is coal, with three operative underground mines together with
nine open cast sites all in South Wales.  Additionally there is to be a new
anthracite pit run by Celtic Energy and Tower to open at Margam.

4.5.3. Slate, stone and sand and gravel are extracted to supply the needs of the
construction industry. Marine extraction of sand and gravel takes place under
licence off both the north and south coasts of Wales. The demand for marine
aggregates is likely to expand as government seeks to reduce extraction from land
sources. Marine aggregates already supply about 85% of construction needs in
South Wales, and the required amounts of marine aggregates are expected to be
readily available from Welsh coastal waters.lx

4.5.4. Oil and gas extraction occurs in Morecambe Bay with some output landed at
Point of Ayr, while further exploration licences exist for blocks in the Irish Sea
and approaches to the Bristol Channel.

Economic significance

4.5.5. The Annual Business Inquiry recorded a total of 3,162 jobs in the mineral
extraction sector in 1999.lxi These included:

• 1,185 jobs in coal mining
• 712 jobs in stone quarrying
• 1,029 jobs in sand and gravel extraction.
• Other resource extraction including oil and gas employed less than 100

people.

Llechwedd Slate Caverns in Blaenau Ffestiniog continues to operate as a slate mine and
also offers the opportunity to visit the workings.  Revenue from the 160,000 visitors per
year helps to maintain the viability of the mining operation.
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Environmental considerations

4.5.6. The impact of mining and quarrying activity often introduced undesirable changes
into the landscape, although modern practice requires careful restoration. The
legacy of Welsh mining and quarrying activity resulted in substantial areas of
derelict land and contaminated discharges from long abandoned coal and metal
mines. The Environment Agency Wales has identified 150 discharges from
abandoned coal mines and about 1,300 discharges from metal mines polluting
streams and rivers with iron and other heavy metals. Substantial efforts have been
made to restore despoiled areas, with 6,276 hectares reclaimed between 1988 and
1998.lxii Some sites present particular challenges because of the toxic nature of the
waste deposits such as lead waste or the free draining structure of the material as
with slate waste.

4.5.7. The extraction of marine aggregates and oil and gas exploration and production
can have adverse effects on the marine environment, although subject to tight
pollution controls, oil and gas platforms can create _km exclusion zones.

4.5.8. Extraction of aggregates from the seabed creates serious disturbance to marine
life, with damage to sea bed ecosystems taking some years to recover.  There are
also concerns about the the effects of aggregate extraction on beach erosion.

4.5.9. However, some abandoned workings provide sites of geological interest or even
biological interest, and have been included in the 400 Geological Conservation
Review sites in Wales, and can provide opportunities for research and education
as well as for visitors with specialist interests.  Additionally there is the potential
for quarrying to operate in partnership with good environmental practice, as seen
in the working quarry SSSI near Bridgend.

The Greening the Valleys initiative, created by Countryside Council for Wales, the
Environment Agency and the Welsh Development Agency, was set up to:
• Build a cross agency strategic approach to regeneration
• Raise the quality of the environment through action plans for:
- The built environment
- Forestry
- Community development
• Provide a framework for promoting the valleys as sites for inward investment
The initiative aims to build environmental, community and economic benefits for the
valleys.

Community considerations

4.5.10. Employment in the coal mining industry was a major factor in the life of many
communities in Wales and in the slate industry in North Wales in past decades.
The continued decline of employment in both industries has resulted in depressed
local economies that have been the target of major regeneration initiatives.
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4.5.11. Existing workings can also generate nuisance for local communities in terms of
additional dust, heavy lorry traffic and noise. At the same time mining and
quarrying sites can however provide opportunities to develop tourism and leisure
facilities, either making use of existing workings or on reclaimed land. A number
of mineral workings have become tourist attractions including slate workings in
Blaenau Ffestiniog, coal at Blaenavon (now a World Heritage Site), copper at
Great Orme and in Snowdonia, and silver in mid Wales. Reclaimed land has also
provided local leisure facilities as for instance at Cosmeston Country Park.

Cosmeston Lakes Country Park, Penarth, is based upon disused limestone workings and
receives some 350,000 visits per year.  As well as creatively using the workings as lakes,
the park is planted with indigenous species and has made a valuable contribution to the
area’s bio-diversity.

Trends and potential

4.5.12. At its height in the 1920s, the coal industry in Wales employed nearly 300,000
people By 1984 employment had dropped to 30,000, since when it has declined to
its present total of less than 2,000. The slate industry in North Wales peaked at the
end of the nineteenth century and had declined substantially by the mid 1940’s.
During the 1990s, significant investment has taken place in Liverpool Bay off the
North Wales coast in developing the oil and gas reserves.

4.5.13. Since 1994, employment in the mining and quarrying industry in Wales has
remained relatively stable at between 4 and 5 thousand, with some uncertainties,
particularly over the future use of coal in electricity generation, and even some
expansion plans for a new deep mine at Margam. Employment in the oil and gas
sector could increase if significant finds are discovered in the Irish or Celtic sea
sectors.

Trade offs

4.5.14. Mineral extraction can have adverse effects on the environment and local
communities, offset by employment generated for those communities during the
life of the mine or quarry. However, mineral resources will remain essential for
the foreseeable future, particularly with regard to construction needs. While
accepting that some sites will need to be worked for their reserves, it is important
to ensure that the after use of the sites generates benefits for the community and
environment.

4.6. Electricity generation

The activity

4.6.1. Electricity generation is undertaken in Wales through various techniques from
nuclear to coal fired and gas turbine generators. However there are also some
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plants which are dependent on wind and water to generate electricity or make use
of other environmentally friendly generation means.lxiii In particular:

• There are a number of hydro-electric plants in Wales including two pumped
storage schemes at Dinorwig and Ffestiniog. However the latter schemes are
dependent on taking power supplies off-peak from other generators to pump
water back up to their top reservoirs and therefore cannot be regarded as
environmentally intensive users. There are around 20 other hydro electric
schemes ranging from Rheidol with a declared net capacity of 56 MW to
Padarn Park with 0.12 MW capacity. Excluding the pumped storage schemes,
total Declared Net Capacity (DNC) of the hydro electric schemes is some 150
MW.

• Seventeen commercial wind farms have been established in Wales, accounting
for 28% of all commercial wind farms operating in the UK. The DNC of the
wind farm sector is some 205 MW.

• Four small generators using methane gas from a land fill sites have been
established in different areas of Wales with a DNC of 8MW.

4.6.2. The Declared Net Capacity of all electrical generating plants in Wales including
Wylfa Nuclear Power Station amounts to 7,071 MW, which was responsible for
generating a total of 16,000 Gwh in 1997lxiv. Of the total installed capacity,
sustainable sources therefore account for 5% of total capacity but rather less
output given the intermittent nature of some of the sources.

4.6.3. Windfarms in Wales include Llandinam, with a capacity of 30.9MW.  When built,
this was the UK’s and Europe’s largest installation, both in number of turbines
and capacity.  In Wales Carno has now overtaken it, with a capacity of 33.6MW.
Other windfarms in Wales include Trysglwyn, which has turbines chosen for low
noise, and painted in a recessive matt grey to reduce the impact of the installation.

Economic significance

4.6.4. Employment recorded in the electricity industry in Wales in the 1998 Census of
Employment amounts to 2,643 jobs the bulk of which are in the main generating
stations. Detailed information on the employment in the individual sustainable
generators is not available but estimates can be made on the basis of the average
employment supported by the different types of sustainable generatorslxv. On this
basis, sustainable electricity generation using wind, water and land fill energy
sources amounts to 275 full time jobs.

Environmental considerations

4.6.5. The generation of energy from renewal resources reduces the need for other non-
sustainable sources, hence decreasing greenhouse gas emissions and/or long term
disposal problems. The Government seeks to encourage the development of non-
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fossil fuel sources to generate electricity. The main response in Wales has been
the development of land-based wind farms, which can be a matter of concern in
areas of high landscape value. There is now more emphasis on the development of
off-shore wind farms.

4.6.6. Other non fossil fuels include the use of bio-mass schemes such as coppice
willow, and the use of methane from land fill sites and from incinerating
municipal waste. While the first two provide some environmental gains, the last
approach raises concerns about discharges of chemicals into the air as a by
product of the combustion process.

Community considerations

4.6.7. The hydro and wind power-generating plants are mainly located in relatively
isolated rural areas where alternative employment sources are limited. They
therefore have a beneficial effect in terms of providing additional income to
individual landowners and employment in those communities, although often to a
limited extent with much of the construction and maintenance being undertaken
by outside contractors.

Trends and potential

4.6.8. The Government is committed to reducing emissions of carbon dioxide under the
Kyoto protocol, and therefore is continuing to encourage the development of
greater capacity in the non fossil fuel sector.

4.6.9. The Energy Report 1999lxvi notes that “the geography and climate of Wales makes
it particularly suitable for wind and hydro technology schemes and companies
have been attracted to the area for such developments. There is a growing interest
in solar projects and consideration is also being given to developing off shore
wind and biomass energy.” Biomass energy does however pose some problems,
both in terms of economics and the provision of suitable energy generators close
to the source of production.

In April 2001 the Crown Estates announced the release of 18 seabed sites for off-shore
windfarms.  Two of these sites are off the North Wales coast and one off the South Wales
coast.  It is anticipated that further announcements of off-shore sites will be made.

Trade offs

4.6.10. There are clear gains on overall environmental grounds in reducing reliance on
fossil fuels. The main investment in the Welsh context has been in the form of
wind farms in the upland areas, although sensitivity is required regarding the
impact on the landscape.
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4.7. Water abstraction

The activity

4.7.1. Wales, with its relatively high rainfall, and large areas of lakes and reservoirs, is
relatively rich in water resources, used to supply Wales and a substantial part of
England. Wales has more than 150 reservoirs, with a combined storage capacity
of 312 million cubic metres of water, many of which are used to regulate river
flow to allow abstraction down stream.

4.7.2. Abstraction for public water supply amounted to just over 2 billion gallons in
1998 or around 17% of all water abstraction in Wales. Some 42% of Wales’
potable water supply was transferred to areas in England via the Dee and Severn.

Economic significance

4.7.3. Employment in the collection, purification and distribution of water as recorded
by the Annual Business Inquiry in 1999 was 1,265 jobs.

Environmental considerations

4.7.4. The presence of a large number of reservoirs provides water areas and habitats for
a wide range of birds, plants, fish and other freshwater species. However, the
regulation of river flow for water extraction purposes does alter flow patterns,
temperature and chemical quality, and can have a significant impact on river
ecology and fish populations.

Lake Vyrnwy reservoir is owned by Severn Trent Water to supply up to 57 million gallons
of water daily to North West England.  The estate making up the catchment area is
managed by the RSPB and the Forestry Commission to exploit the synergy between the
requirement for clean water and conservation management.

Community considerations

4.7.5. Reservoirs now often provide valued leisure facilities for local residents and
visitors, providing opportunities for fishing, boating, swimming, diving, bird
watching and informal recreation. The water regulation function has also allowed
the development of new  facilities such as the international standard canoe course
at Tryweryn. Apart from meeting local leisure needs, such opportunities can also
be used as a basis for attracting additional visitors and their spending to the local
area.

Trade offs

4.7.6. The operation of reservoirs needs to balance the needs of abstractors, the needs of
other river users and the maintenance of a high quality environment. The leisure
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use is also an increasing consideration particularly where the water resource
offers opportunities for tourism such as game or course fishing.

4.8. Defence use

The activity

4.8.1. Defence activity is not normally associated with the environment. However, many
such activities involve the extensive use of land.  These include airfields such as
RAF Valley and land held for training purposes, including firing and bombing
practice ranges at Sennybridge, Castlemartin, Pendine and others.

4.8.2. Land holdings held by the Ministry of Defence in 2000 in Wales amount to
20,800 hectareslxvii, of which 1,000 hectares are foreshore.

Economic significance

4.8.3. The number of personnel recorded as deployed in Wales in 1999 were 8,248, of
which 3,272 were servicemen and 4,976 were civilians. The latter includes an
unknown proportion of part time jobs.

4.8.4. Information on expenditure associated with Defence establishments in Wales is
not available. However, there will be additional local employment generated in
businesses providing supplies and services to these establishments.

Environmental considerations

4.8.5. To the extent that the Defence use of land restricts other forms of use and/or
access, then the nature conservation interest of such sites is likely to be conserved.
Some sites have particular interest in terms of providing habitat for rare or
endangered species of flora and fauna, including a fungus that thrives on pine
resin released by the effects of shrapnel at the Sennybridge range!

4.8.6. CCW have a formal understanding with the Ministry of Defence in Wales relating
to the management of the defence estate.  This agreement helps to ensure that
MOD minimises environmental damage.

Community considerations

4.8.7. Individual defence establishments can be a significant source of local
employment, providing a range of jobs with different skills and prospects.

Trends and potential

4.8.8. The impact of the Peace Dividend has led to a reduction in Defence spending and
manpower. Thus personnel numbers recorded in Wales have fallen from 16,400 in
1980 to 8,200 in 1999.
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Trade offs

4.8.9. The presence of Defence establishments generates significant employment, both
in terms of posted service personnel but also in civilian workers. There will also
be some additional local benefits from the purchase of supplies locally and
spending by employees working at the site. Some environmental benefits may
also arise from the limited access and disturbance to wildlife.

4.8.10. These economic benefits are however somewhat offset by noise and disturbance
to local residents and visitors, and the closure of land that might otherwise be
available for recreation or other use.

4.9. Transport

The activity

4.9.1. Transport and travel is a requirement of the great majority of economic activities,
whether for the transport of goods and supplies or the movement of workers to
and from the site. Shopping, education, health and leisure needs also stimulate
individual travel.

4.9.2. The main mode of transport used is road transport. In 1998, there were a total of
1,334,400 licensed road vehicles in Wales, of which private cars and light vans
constituted 86%.lxviii Public transport vehicles accounted for 0.4% and general
goods vehicles for 1.2%, although a proportion of goods vehicles using Welsh
roads will be licensed elsewhere in the UK or abroad. The total volume of road
traffic amounted to 15.41 billion vehicle kilometres of which cars and taxis
accounted for 81% and light vans for a further 8%.

4.9.3. Individuals took an average of 970 journeys in 1996-98 of which 630 or 65%
were by car, 250 or 26% on foot and the remainder by cycle, public transport,
motor cycle and other modes.lxix While data is not available for Wales, it is likely
that the bulk of car journeys were undertaken for commuting, visiting friends and
relatives, leisure and shopping. Public transport nationally in Great Britain is
relatively more important for commuting, shopping and education journeys. For
many parts of rural Wales, residents and visitors are more dependent on the car
for transport than for Great Britain as a whole.

4.9.4. Apart from individual journeys, a substantial amount of goods is carried to and
from different businesses in Wales. While major users of supplies such as iron
and steel makers and coal fired power stations make use of rail transport, a
substantial proportion of freight traffic is carried by road. The flexibility of road
transport particularly with just in time production techniques has been a key factor
for most business sectors, and a significant proportion of goods are in any event
travelling only locally when transfer to rail is not viable. A further contributor to
road traffic in Wales is traffic to and from Ireland travelling through the ferry
connections from Holyhead, Fishguard and Swansea.
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Journey mileage by purpose by car in Wales 1996-98

• Commuting and business accounted for an average of 1,881 miles per year per
person or 27%

• Education and escort journeys for 318 miles or 5%
• Shopping for 1,101 or 16%
• Personal business and other escort for 854 miles or 12%
• Visits to friends and relatives for 1,581 miles or 23%
• Leisure and walking for 1,205 miles or 17%lxx

4.9.5. With the exception of walking, cycling and other modes using the human
individual as the power source, all travel involves the use of hydro-carbon fuel.
Thus the great majority is not sustainable in that it is using finite resources. The
burning of fuel also generates waste products. However, some forms of transport
can be considered more sustainable than others because they carry people more
efficiently or generate less emissions per journey mile than other modes. In
particular, public transport including rail, bus and coach is generally considered
more sustainable than the private car. Therefore initiatives aimed at encouraging
either sustainable modes of transport such as walking or the use of public
transport can be considered as environmentally friendly.

4.9.6. Some forms of transport are already promoted as tourist attractions, notably the
little trains of Wales. However, the restoration and extension of current lines such
as the Welsh Highland Railway can prove controversial in terms of their potential
impact on the landscape and adjoining land users, and in their impact on attracting
visitors to sensitive areas.

Economic significance

4.9.7. To the extent that public transport is more sustainable than private transport, then
employment in that sector can be considered to contribute to the economy
supported by or impacting on the environment.

4.9.8. Employment in the bus and coach sector in Wales in 1999 was 6,426.lxxi There
will be additional employment in the provision of rail services.

Environmental considerations

4.9.9. Transport also has a major impact on the environment in terms of its use of fuel,
air pollution and its contribution to global warming through the production of
carbon dioxide and other emissions.
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Community considerations

4.9.10. Travel is generally a vital element in individual lifestyles and a necessity in many
cases. It does provide individuals with choice and can enhance individuals quality
of life. On the other hand, individuals without access to a private car are
disadvantaged. Subsidised, more frequent integrated public transport could help
secure jobs, alleviate rural poverty and provide additional opportunities for
tourism.

4.9.11. Road, rail and air traffic can generate noise and air pollution for local
communities as well as congestion and vibration impacts.

Trends

4.9.12. The overall trend is an increase in motor vehicle use, with public transport and
walking and cycling use remaining stable or declining. Air travel has increased
substantially through Rhoose in terms of passengers carried albeit from a
relatively low base. The expectation is that vehicle ownership and use will
continue to increase over the next decade.

4.9.13. Improvements in engine technology together with changes towards more
environmentally friendly fuels may reduce or at least stabilise environmental
impacts in terms of vehicle emissions.

4.9.14. There is also potential to expand the capacity and service levels for public
transport both by bus and by train. Consideration is being given to the reopening
of some railway lines in North Wales and connections to Rhoose airport in South
Wales.

The Welsh Highland Railway is being restored to provide a narrow gauge railway link
between Caernarfon and Porthmadog through the Snowdonia National Park with the
support of funding from the Millennium lottery. The original railway was abandoned
early in the last century and the rail track generally absorbed into neighbouring
farmland although ownership of the rail bed remained vested with the County Council.
The restored railway will provide an unsurpassed view of Snowdon to the passengers
travelling on the railway avoiding the need for the latter to use car borne transport,
thereby adding value to the visitor experience while at the same time reducing pollution
and congestion arising from road traffic. However, the restoration of the railway has
involved the closure of the footpath through Aberglaslyn Gorge which had made use of
the tunnels and track bed through the gorge. There are also concerns that the presence of
the railway will attract additional tourists to travel by car to join the railway at stations
in the National Park, rather than at terminals outside the Park

Trade offs

4.9.15. The encouragement of a shift in transport mode from private road vehicle to
public transport should yield both additional employment in the public transport
sector and reduce the impact of travel on the environment per journey mile.
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Particular opportunities appear to be the commuting journey and holiday and day
trip sectors. However, the public transport network in much of Wales is limited in
extent, suffers from lack of investment and is often perceived to provide a low
level of service, and is therefore regarded as a default option if no other mode is
available.
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5. Dependent on the quality of the environment

5.1. Introduction

5.1.1. In addition to activities concerned with the conservation and enhancement of the
environment and/or which make intensive use of the environment, there are a
further group of activities that depend on the existence of a high quality
environment for their success. These include tourism and leisure, specialist
education facilities, inward investment and health.

Summary of economic importance of activity related to dependent uses of environmental
resources

Estimated direct FTE employment
Tourism & leisure 23,600
Specialist education     200

Total 23,800

Note: There are no estimates of the employment supported by environmentally driven inward investment
or health/quality of life because of the lack of reliable measurement.

5.2. Tourism and leisure

The activity

5.2.1. Tourism is primarily concerned with those leisure and other activities which take
place away from a person’s normal residence, and in its broadest definition
includes visits made for holiday, business, social or other reasons. It includes both
trips involving a stay of at least 24 hours away from home, and day visits from
home for leisure or other purposes. A distinction can be made between local
leisure day trips and tourism day trips, with the latter being defined as those
lasting for three hours or more and which are not taken on a regular basis.lxxii

5.2.2. Total expenditure associated with staying tourism and tourism day visits in Wales
in 1999 is estimated to be £2.3billion. However, some forms of tourism are not
dependent on environmental factors. Thus business tourism is primarily
dependent on the volume of business activity in a particular area, while
population density and mobility largely determine visits to friends and relatives.

5.2.3. However, the quality of the built and natural environment is a major factor in
attracting holidaymakers to Wales, while some forms of tourism are particularly
dependent on the environment. Examples include sea, game and coarse fishing,
those attracted by the wildlife opportunities, and those coming to enjoy a walking,
golfing or cycling holiday in the countryside.
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The Kite Country project was launched in 1994 to promote wildlife tourism and centred
on the rare red kites only found in Mid Wales.  As well as building awareness of the
wildlife and natural environment of rural Mid Wales, the project aimed to increase the
contribution to the economy from visitor expenditure.  Kite Country centres received
148,000 visits in 1995/6, and the associated expenditure is estimated to have supported
114 full time equivalent jobs.lxxiii

5.2.4. Expenditure associated with holiday tourist trips to Wales in 1999 amounted to an
estimated £1,164 millionlxxiv, of which £269 million was from overseas visitors,
£750 million from UK residents from outside Wales and £145 million was from
Welsh residents taking holidays in Wales. In addition to staying tourists, tourist
day visitors spent a further £893 million in 1998lxxv, of which £53 million was
spent by visitors from outside Wales and £840 million by Welsh residents taking
trips in Wales.

5.2.5. Information on the importance of the environment to holidaymakers in their
choice of location was collected in the Visitor Exit and Residents Surveyslxxvi

undertaken for this study. For the purposes of the survey, environment included
open hills and moors, the coast, farmland and woods, lakes and reservoirs, historic
towns and sites and wildlife. The surveys indicated that the environment was the
main reason for:

• 35% of overseas holiday trips to Wales
• 53% of holiday trips by UK residents into Wales
• 48% of Welsh resident holiday trips in Wales
• 50% of tourism day visits from outside Wales
• 27% of Welsh tourism day visits from home to locations in Wales.

5.2.6. The surveys acknowledged that decisions about where to take holiday or day
trips are composed of a variety of factors.  The methodology used respondents’
assessments of the relative importance of various environmental and non-
environmental reasons to estimate a proportion of that trip (and therefore the
expenditure) resulting from the environment in Wales.

5.2.7. Overall, the environment was the main motive for 40% of staying holiday tourist
and tourist leisure day trips in Wales.
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Recreational fishinglxxvii

Game fishing, coarse angling and sea fishing are niche tourism markets, dependent on
the high quality of Welsh fishing waters, which make significant contributions to the
Welsh economy.

There are 240 salmon and trout rivers in Wales. Around 95,000 angler days are spent
game fishing with the main catch being sea trout, together with salmon, brown trout and
grayling. Annual spending associated with game angling activity is estimated at £8.16
million.

Coarse fishing takes place on 250 still water fisheries and on some rivers. The total value
of domestic and visitor coarse fishing activity is estimated to be £39.4 million.

Sea angling includes shore angling, charter boat angling and angling from angler owned
boats. Sea fishing off Welsh shores is world-class with excellent shore fishing for bass,
cod and whiting and boat fishing for black bream and tope. The total expenditure
associated with sea angling activity is estimated to be some £28.7 million, of which £19.4
million is generated from charter boat angling.

Total employment directly supported by recreational angling is estimated to be nearly
700 jobs.

Economic significance

5.2.8. Applying the proportion of visits motivated by the Welsh environment to the
spending associated with the varying type of trip, suggests that spending
associated with environment motivated trips amounted to £821 million in 1999.
Of this total, two-thirds was derived from trips coming into Wales and the
remaining third from spending by Welsh residents.

5.2.9. Direct employment in the tourism sector was estimated to be some 66,440 FTE
jobs in 1996.lxxviii Overall tourist expenditure in real terms has remained relatively
stable between 1996 and 1999.  Assuming that the overall number of jobs in the
tourism sector has remained unchanged, then the proportion of tourism jobs
supported by visits motivated by the environment is assumed to be the same as the
proportion of spending on those trips. On this basis, an estimated 23,616 jobs
were supported by environmentally motivated tourism activity.
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Economic Value of Walking in Wales

Separate survey work has indicated that walking and mountaineering activity are
estimated to have generated incomes of £55 million and £22 million respectively in rural
Wales in 1998. This income supports an estimated 4,250 jobs representing around 1% of
all rural employmentlxxix.

It is estimated that there were over 240,000 users of the Offa’s Dyke Path in 1994-95,
who spent over £2 million along the route of the path and its immediate environslxxx. Over
900,000 visitors are estimated to have used the Pembrokeshire Coast Path in 1996-97,
spending over £14 million within the local economylxxxi.

Environment considerations

5.2.10. Compared to many other activities, leisure and tourism do not cause widespread
ecological damage to the countryside, although they can have local impacts, as for
example erosion of footpaths, contribute through the use of the car to air pollution
and pressure for leisure development.

5.2.11. The majority of leisure and tourism trips use a car as the main form of transport.
Half of all day visits to the countryside in Wales involve the use of a carlxxxii,
while nearly 90% of holiday trips in Wales used the car as the main means of
transport. Apart from the contribution to air pollution made by such trips, car
parking can detract from the landscape quality of more popular countryside and
coastal destinations.  During busy periods tourism activity can make a significant
addition on road congestion, sometimes resulting in additional pressures for new
road construction.

5.2.12. Conflict between different recreation users, and especially noisy sports can pose
particular problems in reducing the quality of the countryside experience, creating
nuisance to local residents and disturbance to wildlife.

5.2.13. Visitor spending in entrance fees, car parking and on other services provides
revenue for historic sites and monuments as well as for some natural sites.

Community considerations

5.2.14. The volume of leisure trips to the countryside and coast in Wales shows the high
value of the countryside for recreation and leisure for local residents. In 1998, 76
million leisure day trips were taken in the Welsh countryside, an average of 26
trips per head of the resident population.

5.2.15. Tourism and leisure spending in the rural areas provide an important source of
employment and income to local communities, helping to maintain the viability of
facilities such as shops, pubs and public transport in rural areas. However in the
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more popular areas, the level of activity can result in congestion and nuisance for
local communities during the peak months.

Trends and potential

5.2.16. Overall, UK tourism and overseas visits to Wales have increased over the last
decade, with the latter growing faster than UK trips. Between 1994 and 1999, the
total tourism trips increased by 8%. Over the same period leisure day visits fell
slightly, with visits to countryside destinations falling by 4%.

5.2.17. The British Tourist Authority forecast further growth in tourism trips in the UK
over the next few years. Anticipated growth rates for UK holidaymakers are 3.2%
per year, with a rate of 1.5% for overseas visitors. The overall trend for leisure
day trips is more uncertain but is likely to remain stable or  increase.

5.2.18. The continued increase in interest in activity holidays and the environment
generally could result in faster growth in environmentally motivated trips in
Wales. However there is intense competition in the marketplace from other home
and overseas destinations, while fluctuations in external factors such as the value
of sterling can have a significant effect on market prospects in Wales from year to
year.

The Celtic Trail will be a 186-mile cycle route across South Wales, from Newport to
Kidwelly via Caerphilly, Pontypridd, Bridgend, Port Talbot, Neath, Swansea & Llanelli.
It will link with the Wales National Cycle route via the Taff Trail.  The route will provide
access to over 100 visitor attractions in south Wales.  Estimates predict some 200,000
cycle tourists per annum will be using the trail by 2005, with expenditure between
£14.5m and £18.5m.  The spend is estimated to support 1,000 jobs.lxxxiii

Trade offs

5.2.19. Environmentally motivated tourism and leisure activity can generate substantial
economic and social benefits. However, some of these benefits can be offset by
adverse impacts on the landscape and on fragile environments. Good management
of local areas is required to ensure that visitor pressure does not result in
unsustainable development, while encouragement to visitors to use alternatives to
the car is necessary to reduce the impact of tourism travel on the environment as a
whole.

5.3. Inward investment

The Activity

5.3.1. Inward investment is defined as the attraction of new businesses into Wales. new
business start-ups, relocations from outside Wales and substantial additions to
existing Welsh companies.  Inward investment depends on a range of factors,
each likely to be accorded different priority by decision-makers.
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5.3.2. The drivers for inward investment all relate to the ability to do business and
include:

• Availability/access to people (including management) with the appropriate
skills mix

• Availability/access to materials and components
• Availability/access to customers, including infrastructure access beyond

Wales
• Packages of financial and other assistance
• Availability of sites and premises

5.3.3. The role of the environment in Wales comes into play mainly in terms of
availability/access to labour, and is a factor that changes over time.  As recently as
1998 inward investors would generally import only the top staff, and anchor them
with financial incentives.  However the changing nature of commerce and the
tightening labour markets across the UK has increased the need to attract more
staff to the chosen investment location.  Therefore a location’s quality of life
perceptions increasingly have an impact in terms of the willingness of staff with
necessary skills to relocate, and therefore can hold the key to an investment
proceeding or not.

5.3.4. Consultations undertaken as part of this study amongst a number of recent inward
investments has demonstrated the diverse factors involved in company
relocations.  While the quality of the environment in Wales could be a deciding
factor in locating in Wales if all other elements of the decision were equal, in
reality the other elements are rarely equal.  There were relatively few investments
were the environment did not play apart, and these few were typically the
purchase of existing operations in Wales.  Even then, it is arguable that the
original operations would not have been there for purchase without some
environmental input.

5.3.5. In terms of staff recruitment/relocation, the definition of a suitable environment
was wider than that used by this study.  For potential relocators, the Welsh
‘environment’ would include access to cultural and retail facilities as well as
healthcare and education for their children.  For the companies themselves, the
‘environment’ could include well-landscaped prestigious business parks
populated by other companies with suitable images, and it can be argued that
continued development of spacious well-landscaped business parks can be as
important as the natural environment for some potential investors.

5.3.6. Despite the opportunities offered by information technology advances for many
companies to be very discerning about their location, there remains a tendency for
businesses to cluster around existing commercial locations.  This can be a matter
of confidence as well as access to labour.

5.3.7. As well as the greater body of inward investments that are influenced at least
slightly by the environment, there are some that do make choices based strongly
on the environment.
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The inward investment of Euro DPC into Snowdonia and Cycle Citi into Bangor typifies
footloose organisations relocating to high quality environments in Wales.

Economic significance

5.3.8. It is estimated that in 1999-2000, total inward investment in Wales was £668m,
creating or supporting some 14,100 jobs (Invest in Britain Criteria).lxxxiv.

5.3.9. The proportion of investment and jobs attributable to the quality of the
environment is not known. However studies in other regions of the UK suggest
that up to 35% of locating companies were influenced in part by the quality of the
environment in those regionslxxxv.

Environmental considerations

5.3.10. As with any new development, the impact on the environment will be dependent
on the nature of the site. Redevelopment of derelict sites can result in
environmental gains, whereas greenfield development can result in the loss of
semi-natural habitat.

5.3.11. The Welsh Development Agency encourages a high quality of sustainable
landscaping on both brownfield and new developments and in surrounding  areas,
using as far as possible native species to enhance both the landscape and
ecological value of the area.

Despite initial uncertainty the investment by Yamda (Japan), casting aluminium for the
motor industry, proceeded on an ex-steel works site in Ebbw Vale.  This followed a WDA
facilitated study trip for planners to sister plants in Japan to review the environmental
impacts of the development.

Community considerations

5.3.12. Attracting new businesses, together with the growth and retention of existing
companies, are vital elements in the regeneration of communities in Wales.

Trends and potential

5.3.13. The national and international competition for inward investment is intense. The
WDA acknowledges that some areas of Wales have a relatively poor
environment, and that these areas may taint perceptions of the rest of Wales.  Part
of the WDA’s work includes improving that environment, and demonstrating the
high quality environment to the owners, managers and employees of prospective
locators
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5.4. Specialist education

The activity

5.4.1. While schools and colleges gain benefit from being able to make use of the
natural and built heritage in the normal process of education, Wales has attracted
additional education use as a result of the high quality of its environment. In
particular, a range of field-study and outdoor-activity centres have been
developed in Wales. Examples include:

• Field Study Council centres in North and South Wales
• National Park Centres such as Plas Tan-y-Bwlch
• National Sports Centres such as Plas-y-Brenin and Menai
• Individual centres owned and used by individual local authorities and/or

schools from outside Wales.
• National Trust Environmental Centres, such as Stackpole for Schools in

Pembrokeshire or Y Deilan Las at Craflwyn.

5.4.2. The number and distribution of such centres in Wales is not known. However
recent changes in the national education system in England and Wales, including
greater delegation of funding to schools and the powers and responsibilities of
local education authorities, has almost certainly reduced the number of
maintained centres.

5.4.3. Some specialist academic units will relate to environmental research.  However
most of this activity has been covered in the organisations offering environmental
goods and services section of chapter 3.

The Field Studies Council has four residential centres in Wales at Dale Fort, Margam
Park, Orielton and Rhyd-y-Creuau.. These centres provide courses for professionals,
amateurs, business and university and school age students focusing on ecology,
conservation, geography, geology and outdoor training in health and safety. The Council
employs the equivalent of around 60 FTE jobs in Wales.

Economic significance

5.4.4. Given the lack of information on the total number of such centres, any estimate of
the economic significance must be uncertain. Although the larger national centres
employ a number of staff, smaller individual centres may only employ part time
caretakers with courses being led by outside staff.  It seems likely that there are
between 100 and 300 FTE in this sector.

Environmental considerations

5.4.5. The centres make use of the high quality environment for their field work and
outdoor activities. As a permanent presence, individual centres are likely to
ensure that their programmes of activity are sustainable and not give rise to
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damage to the environment. In addition the centres raise environmental
awareness.

Community considerations

5.4.6. Given their small scale, individual centres will have a marginal impact on local
communities, although they will provide some local employment and attract local
spending on supplies and services.

Trends and potential

5.4.7. Changes in the education system have generally resulted in a cut back by
individual schools on premises and which can represent an additional burden on
revenue and maintenance costs. It is therefore likely that there has been some loss
of centres and their associated local economic benefits in Wales over the last two
decades.

5.5. Health and Quality of Life

The activity

5.5.1. The high quality and accessibility of the Welsh environment for the residents of
Wales makes an important contribution to the quality of life and well being of
Welsh residents. A clean environment is essential to physical and spiritual well
being.

5.5.2. Poor air quality can have serious implications for human health. The effects are
uncertain but it is thought that air pollution causes several thousand premature
deaths and additional hospital admissions every year across the United
Kingdom.lxxxvi Clean water for drinking is an essential requirement for human
well being, while clean bathing water off  beaches is also a key to reducing any ill
effects from leisure activities on the coast.

5.5.3. The natural environment provides attractive opportunities for recreation and
relaxation contributing to physical and mental fitness. The provision of facilities
and promotion of opportunities can therefore deliver real savings in reduced costs
to the health service and to industry through reduced loss of time through
sickness.

Exercise and healthlxxxvii

• Regular exercise can halve the risk of heart disease
• Mortality rates are halved in retired men who walk more than 2 miles a day
• The risk of having a stroke is three times higher in those who take little or no

exercise
• Regular walking can strengthen bones, reducing the risk of osteoporosis and

subsequent hip fractures
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Economic significance

5.5.4. The value of the economic benefits arising from the reduced costs to the health
service and the reduced incidence of loss of working time through sickness arising
from the high quality of air, drinking water, bathing water and the landscape in
Wales is not known. However it is likely to be substantial. It has been estimated
that coronary health disease alone costs £10 billion annually in the UK in terms of
health care and lost production.

5.5.5. The benefits from a high quality environment are maintained by public and
private expenditure on dealing with pollution of the air and water arising from a
wide range of human activities. Thus the expenditure of the Environment Agency
and other public bodies concerned with pollution control and remediation are
protecting economic gains in the economy as a whole.

Environmental considerations

5.5.6. Action to maintain high standards of air and water quality also benefits the natural
world, while the health of individual species and habitats can provide valuable
indicators for assessing air and water quality.

Health benefits associated with holidays and leisurelxxxviii

Research amongst doctors on the benefit of holidays indicated that:

• Almost half of all patients were expected to benefit from physical relaxation or stress
relief, or increased emotional/mental or physical wellbeing.

• One in five would have reduced need for medication
• A quarter would take fewer visits to a health professional
• A third would be less likely to take time off work for health reasons

Health benefits were most likely to arise from holidays involving:

• Sporting/physical activity, with 86% of doctors considering them very or quite
beneficial

• Countryside holidays with 91% of doctors considering them very or quite beneficial

While over 90% of doctors considered a mixture of short and long holiday breaks to
generate the most benefit, day trips also gave some benefit with a fifth of doctors
considering them very or quite beneficial to health.

Community considerations

5.5.7. The quality of the environment in all its aspects makes a real contribution to the
quality of life for individuals living and visiting Wales. Apart from clean air and
water, the natural environment provides opportunities for leisure and recreation
ranging from quiet relaxation in beautiful surroundings to tough physical exercise
in walking, riding and climbing.



76

5.5.8. Apart from opportunities for the individual, concern for protecting the
environment and for providing and maintaining facilities providing access to the
environment can provide a focus for voluntary action by community groups,
reinforcing community links and pride of place.

Trends and potential

5.5.9. Monitoring of air pollution, river quality and bathing waters has indicated an
improvement in quality over the last decade. Government and the EU have set
targets and standards for air and water quality which have largely been met in
Wales, although there is further work to be taken to fully meet those targets, some
of which are due to be reviewed in the next few years.

5.5.10. The impact of global warming and ozone depletion pose new threats to health
through exposure to radiation and the potential spread of tropical diseases
previously largely absent from the UK. Action to reduce the level of carbon
dioxide and other contributory emissions is an ongoing challenge facing both
individuals and industry in Wales.
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6. Valuing the environment

6.1. Introduction

6.1.1. Chapters 3, 4 and 5 have reviewed the economic significance of those activities
concerned with the protection and enhancement of the environment, those making
intensive use of the environment and those dependent on the quality of the
environment.  The economic indicators used have been expenditure where
available, and full time equivalent employment.  This information has been drawn
from a variety of sources.

6.1.2. The 1996 Welsh Input-Output Tableslxxxix provide a financial picture of the
economy, showing domestic and international trade flows between different
industries, consumers and government sectors.  The input-output framework
enables inter-industry transactions to be quantified, as well as quantifying the
effects of changes in one part of the economy on the other parts.  Input-Output
tables describe the economy in terms of employment (quantity and income),
output and GDP contribution and use 67 separately defined industry sectors.  The
tables include 35 manufacturing sectors, 25 service sectors, plus energy,
agricultural and construction sectors.

6.1.3. In the context of this study the Input-Output tables are able to quantify the
linkages between the activities relating to the environment to the rest of the
economy in Wales.  In order to  incorporate the information gathered as part of
this study on activities concerned with the environment, various assumptions have
had to be made:

• That the average output per person and  wages for our environment related
activities match those of the appropriate sectors

• That the distribution of spending on production (i.e. the typical pattern of
inputs for each sector) for our environment related activities similarly match
the sector averages

• That the marginal impacts for our environment related activities equal the
average impacts

In addition to these broad assumptions, there have been a number of specific
assumptions made regarding best fit when matching the sectors in the earlier parts
of this study into the 67 sectors used in the Input-Output tables. The presentation
of the multiplier effects later in this chapter aggregates the 67 sectors into the 9
standard SIC Big categories for ease of presentation.

6.1.4. The estimates of economic activity are dependent on the definition of the
environment and the scope of this study.  See section 2.1 earlier in the report for a
discussion of these issues.
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Summary

Including multiplier effects, employment resulting from activities related to the
environment in Wales totals 169,000 FTE’s and accounts for around £1.8 billion in
disposable income.  This generates an output worth £8.8 billion.  This direct and
indirect employment accounts for 18% of all employment (including self-employment)
in Wales.

Direct Multiplier Total % of Wales

Employment FTE 117,600 52,000 169,000 17%

Output £6,093m £2,737m £8,829m 15%

GDP £1,633m £724m £2,357m 9%

Income to labour £1,219m £563m £1,782m 10%

6.2. Summary of employment in activities concerned with the environment

6.2.1. The table below provides estimates for full time equivalent (FTE) employment
from activities concerned with the environment in Wales.  This summarises all the
sectors covered in chapters 3, 4 & 5.

Table 6.1 Employment in environment related sectors

Sector Direct FTE Employment

Voluntary environment sector 829

Public sector environmental services 3,852

Conserving the built environment 291

Environmental goods and services 4,853

Landscape services sector 7,000

Waste management and recycling 3,424

Pollution and sewage disposal 3,582

Environmental protection within business 2,750

Agriculture 45,200
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Forestry 1,800

Fishing 900

Mining and quarrying 3,162

Renewable electricity generation 275

Water abstraction 1,265

Defence use 8,248

Public transport 6,426

Tourism and leisure 23,600

Specialist education 200

Total 117,657

6.2.2. The employment estimates set out above have been derived from a range of
research reports together with Annual Business Inquiry outputs and MAFF census
data. In many cases, the data definitions vary from that used in the Standard
Industrial Classification used by the Input-Output tables. Therefore in order to use
the latter, the above estimates have been reclassified into the sectors used by the
Input-Output tables.

6.2.3. There are difficulties in transferring the data gathered from the discrete sources
used in the previous chapters into the Input-Output tables. For instance, data from
the MAFF census on those working in agriculture records much higher figures
than the Census of Employment data used in the Input-Output tables, with some
jobs on farms being concerned with food processing and preparation or
contracting. Employment supported by spending in the tourism & leisure sector is
spread across various sectors including retail, accommodation, attractions and
transport.  These differences have therefore been reconciled taking into account
the nature of the jobs identified in the various environment related sectors used
previously and the SIC based Input-Output tables. Although the process has
inevitably involved some arbitrary judgements, it is considered that the
reclassified breakdown provides a fair reflection of the environmental related
activity identified in earlier sections of the report.

6.2.4. In the case of direct jobs, not all sectors of the Input-Output table are involved.
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Table 6.2 Environment related employment by SIC sector

SIC Sector Direct environment FTE
employment

Agriculture & fishing        32,685

Energy & water          5,896

Manufacturing        17,503

Construction          4,188

Distribution, hotels & restaurants        22,931

Transport & communications        10,026

Banking, finance & insurance          3,939

Public administration, education & health        12,987

Other services          7,500

Total       117,655

6.2.5. The Welsh Input-Output tablesxc indicate that total employment in Wales
amounted to 964,000 FTE’s.  Direct employment in activities concerned with the
environment (117,000) is therefore 12% of all employment in Wales.

6.2.6. The Input-Output tables are able to provide estimates of the output generated by
this employment, based on the assumptions noted in 6.1.3 above.  These estimates
are presented in table 6.3 below.  By definition the environment percentages of
each sector will match the environment employment percentages noted in table
6.2.

Table 6.3 Environment related expenditure by SIC sector
SIC Sector Direct output expenditure £ million

Agriculture & fishing      1,128

Energy & water         729

Manufacturing      1,886

Construction         149
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Distribution, hotels & restaurants         706

Transport & communications         419

Banking, finance & insurance         127

Public administration, education & health         705

Other services         266

Total      6,115

6.2.7. The Welsh Input-Output tablesxci indicate that total industry gross output in Wales
amounted to £60,707m.  Direct output from activities concerned with the
environment (£6,115m) is therefore 10% of all output in Wales.

6.3. Multiplier Effects

6.3.1. The Input-Output tables are able to predict the economic consequences of changes
by tracing impacts through supply chains and income effects.  For example, if an
industry expands, then that industry will require extra inputs (labour and
materials) to satisfy the extra demand, and will pay out extra wages, at least some
of which will be spent within the local economy.  Suppliers to the industry will in
turn then also require extra inputs, and so on.  The tables provide a tool for
calculating the flow-on, or multiplier, effects.  Multipliers are calculated for
output, income, employment and GDP.  The tables provide a national context for
the effects and exclude impacts taking place elsewhere in the UK (i.e. leakages
from the Welsh economy).

6.3.2. As discussed earlier, direct employment in activities concerned with the
environment amounts to 117,000.  The employment multipliers across the
economy are summarised in table 6.4 below.  Note that through supply chains and
induced-incomes, the effects are spread more widely across the economy that the
original activities, as the effects of activity in one sector will result in activity in
other sectors.

6.3.3. Use of these Input-Output tables suggest that as a result of the 117,000 jobs in
activities directly relating to the environment, another 52,000 jobs are supported
in Wales, bringing the total to 169,000.  The overall multiplier effect is 1.44, or in
other words, for every FTE job directly supported in activities relating to the
environment, another 0.44 of a job is supported elsewhere in Wales.

6.3.4. As noted earlier, total employment in Wales amounts to 964,000 FTE’s.  The
169,000 FTE’s resulting from the environment form 17% of the employment in
Wales.
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Table 6.4 Direct and multiplier employment from environment related activities

FTE jobs Direct Multipliers Total

Agriculture & fishing        32,685        6,863     39,548

Energy & water          5,896           896       6,792

Manufacturing        17,503        5,555     23,058

Construction          4,188        2,790       6,978

Distribution, hotels & restaurants        22,931       13,371     36,302

Transport & communications        10,026        4,057     14,083

Banking, finance & insurance          3,939        9,339     13,278

Public administration, education & health        12,987        2,652     15,639

Other services          7,500        6,155     13,633

Total
      117,655       51,677   169,332

6.3.5. The direct value of the turnover from activities relating to the environment is
estimated at £6,115.  As a result of the resources required to generate this output,
a further £2,737m of turnover is generated in Wales (Table 6.5), bringing the total
to £8,852m.  The overall multiplier effect is 1.45, or in other words, for every £1
of output by activities relating to the environment, another £0.45 of output is
supported elsewhere in Wales.

6.3.6. The £8,852m of output as a consequence of the environment forms 15% of the
£60,707m output across all activities in Wales.

Table 6.5 Direct and multiplier output from environment related activities

£ million Direct Multipliers Total

Agriculture & fishing      1,128         237      1,364

Energy & water         729         194         923

Manufacturing      1,886         589      2,475

Construction         149           99         249

Distribution, hotels & restaurants         706         471      1,177

Transport & communications         419         205         624
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Banking, finance & insurance         127         650         778

Public administration, education & health         705           95         800

Other services         266         197         463

Total
     6,115      2,737      8,852

6.3.7. Tables 6.6 and 6.7 below track the effects of environment related activities in
terms of GDP (i.e. the sum of value added) and the disposable income to labour
(i.e. pay for workers in Wales).

6.3.8. The GDP of the direct activities relating to the environment is £1,643m.  Through
multiplier effects another £724m of value is added, bringing total GDP to
£2,367m.  The overall multiplier effect is 1.44.

6.3.9. The environment related GDP of £2,367m then constitutes 9% of the £26,886m
Welsh GDPxcii.

6.3.10. The income to labour of direct activities relating to the environment is £1,225m.
Multiplier effects add another £563m, bringing the total to £1,788m.  The overall
multiplier effect is 1.45.

6.3.11. The environment related income to labour of £1,788 forms 10% of the £17,794m
Welsh income to labour.

Table 6.6 Direct and multiplier GDP from environment related activities

£ million Direct Multipliers Total

Agriculture & fishing         332           70         401

Energy & water         102           16         118

Manufacturing         261           84         345

Construction           48           32           80

Distribution, hotels & restaurants         255         168         423

Transport & communications         177           68         245

Banking, finance & insurance           55         153         207

Public administration, education & health         331           60         391

Other services           82           74         156
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Total
     1,643         724      2,367

Table 6.7 Direct and multiplier income to labour from environment related activities

£ million Direct Multipliers Total

Agriculture & fishing         234           49         283

Energy & water           71           12           83

Manufacturing         190           64         253

Construction           39           26           65

Distribution, hotels & restaurants         207         134         342

Transport & communications         137           52         189

Banking, finance & insurance           44         121         165

Public administration, education & health         237           46         283

Other services           66           60         126

Total
     1,225         563      1,788
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7. Relationships and linkages

7.1. Conflicts and opportunities

7.1.1. The economic benefits derived from the environment have been shown to be very
substantial in previous sections of this report. However, it is also recognised that
all economic activity has some impact on the environment, but that with good
management adverse impacts can be minimised and benefits generated for the
environment and the community, as well as the economy.

7.1.2. In considering how to achieve greater economic as well as environmental and
community benefits, three key factors need to be taken into account.

• No environment or economic activity exists in isolation. The foot and mouth
outbreak has illustrated the complex network of linkages which exists
between economic, environmental and community elements.

• Market forces left to themselves will not necessarily optimise the relationship
between different interests, while government policies adopted to overcome
market failure in one sector may have consequences in other sectors or
interests. Thus, the interest of individual fishermen may well be to maximise
their catch but the combined impact may be to destroy the fishing stock.
Support to hill farmers through headage payments can lead to overstocking
and damage to the environment.

• Any individual action or development involves balancing costs and benefits.
In many cases this will be relatively easy but in others will require
fundamental political decisions. Thus substantial reductions in green house
gas emission might be achieved by the construction of major tidal barrages,
but the impact on the natural environment of the estuaries could be dire.

The foot and mouth epidemic has demonstrated the complex relationships between
economic, environmental and community factors. The adopted policy of slaughter and
containment has resulted in a wide ripple of impacts including:
• Direct impact on farmers whose animals have been slaughtered
• Restrictions on the movement of animals between farms, markets and abattoirs
• Loss of trade to agricultural linked suppliers and services from livestock markets to

agricultural suppliers and hauliers
• Loss of trade to tourism businesses in countryside areas, particularly where the main

attraction of those areas is walking in the countryside
• Loss of trade by other services such as local shops and pubs in the countryside area as

a result of the loss of tourism activity and curtailment of leisure day visits from home.
• Impact on schools and colleges with pupils living or staying on farms in the affected

areas
• Impact on field course activities by schools, colleges and field study centres
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• Concerns about health and environmental impacts of burning and burying carcasses
• Wider impact on tourism and export trade relating to poor image projected as a result

of the epidemic.

7.2. Opportunities for strengthening the economy

7.2.1. The future prosperity of Wales depends on a strong and healthy economy. The
environment of Wales provides a competitive advantage in developing and
sustaining the economy, and there are opportunities to further enhance its
contribution.  Such opportunities include:

• adding value to existing products and services based on the environment
within Wales,

• strengthening those economic activities associated with a high quality
environment which can compete internationally

• recognising that a high quality Welsh environment contributes to its ability to
attract people and businesses into Wales.

7.2.2. The development of sustainable economic activities dependent on the
environment can also contribute to environmental objectives. Key considerations
include:

• Strengthening and sustaining biodiversity.

• Conserving and enhancing the quality of the landscape, and the geology and
natural features in the Welsh countryside and coast.

• Conserving and enhancing the built heritage and the unique facets of Welsh
culture.

• Contributing to global targets in minimising greenhouse gas emissions and
other pollutants.

7.2.3. Key community objectives which need to be considered in the economic use of
the environment include:

• Sustaining and supporting the life and prosperity of local communities.

• Enhancing the quality of life for individuals resident or visiting Wales.

7.2.4. The development of economic activity using environmental resources contributes
directly to local communities by providing jobs and incomes for local residents.
But the environment also plays an important role in enhancing the quality of life
for individuals and communities across Wales.

The wider context

7.2.5. Before considering the potential for increasing the economic benefits derived
from the environment, it is necessary to consider the wider external context which
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will impact on both the Welsh economy and the environment. These factors
include:

• The impact of global warming arising from the combustion of fossil fuels, and
its local consequences for Wales in terms of changes in weather patterns, sea
level rises and consequent impacts on flora and fauna including fish and
agricultural crops

• The continuing loss through development or other land use changes of valued
habitats and flora and fauna associated with those habitats.

• Increasing globalisation of trade resulting in pressures on traditional producers
and methods, and the concentration of market shares in fewer larger
companies able to exercise substantial influence and control over primary
producers

• Technological change impacting on lifestyles, industry and trade.

7.2.6. In turn, these global changes have led to changes in both national and regional
polices focusing on sustainable development and on attitudes and behaviour of
consumers and individuals. Such changes include:

• Seeking to reduce dependence on and use of fossil fuels

• Higher standards for reducing emissions and pollution affecting air, water and
land

• Pressure to reduce the economic and community impact of waste generation
through waste minimisation, recycling and reuse.

• Concern to protect and enhance both natural and built environments

• Concern over food products and origins reinforced by BSE and foot and
mouth.

7.2.7. These changes provide both challenges and opportunities for the economy,
environment and communities in Wales.

Intensive users of environmental resources

7.2.8. Farming and forestry are the major users of land in the countryside. The farming
industry has experienced falling incomes as a result of international competition
on prices, aggravated by market resistance following BSE and the foot and mouth
epidemic. As a result, there has been a decline in employment in the sector, and a
substantial proportion of the sector income is derived from public sector funding.

7.2.9. The future direction of the industry is uncertain. A continuation of the current
situation is not sustainable, and without change will lead to a continuing loss of
employment and changes to the environment not all of which are likely to be
beneficial. The way forward is likely to involvexciii:
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• A move away from commodity markets by developing differentiated, branded
value-added products which compete less on price and more on quality.
Organic and conservation grade products from identified producers are likely
to form an important part of such a move

• Increased collaboration between farmers themselves, between farmers and
food processors, to produce consistently to customer quality specifications.
The development of local chains linking producers of branded products and
consumer businesses such as restaurants and hotels can reinforce the sense of
place for the visitor, while reducing the environmental impact of transporting
supplies over longer distances.

• Farmers managing their businesses in a modern commercial way.

• Making environmental considerations an integral part of farming practice.
Such an approach can increase the value of the stock through increased
quality, as well as providing opportunities for diversified activity such as
specialist contracting and farm tourism.

• Seeing food production as just one among a range of options for generating
income along with environmental management, tourism and other forms of
on- and off–farm income. Examples include alternative crops such as hemp or
short rotation coppice for energy generation, as well as alternatives such as the
use of wool for building insulation purposes.

• Emphasis on learning new and traditional skills and retraining.

7.2.10. Given the depressed state of farming and the ageing profile of the agricultural
workforce, additional support to encourage change will be required if the level of
environmental and social benefit from agriculture are to be maintained in Wales.
Intermediary mechanisms could accelerate the rate of change.

7.2.11. The maintenance of an environmentally aware farming industry is vital to the
conservation of the landscape and wildlife, to the social and cultural structure of
rural Wales and for the enhanced economic contribution that a revitalised farming
industry can make in terms of agricultural outputs, tourism and other on farm
activity.

7.2.12.  The forest industry is complex, affected by both internal factors such as the
suitability of individual sites to support commercial tree species, and movements
in the wider market, from competition and changes in market demand. It has
faced fierce competition from Eastern Europe and other timber sources over the
last decade, which has depressed prices for home grown timber. As a result, there
has been a limited amount of new planting in recent years, although harvesting
activity has built up as existing plantations have matured.

7.2.13. Forest output from coniferous plantations is expected to increase over the next
fifteen years which should stimulate employment in the harvesting and processing
sectors, subject to the latter remaining viable within the wider competitive market.
There is also some scope to increase output from existing broadleaf woods
through better management on and off farms. The adoption of a single forest
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certification scheme (FSC) will also assist in raising quality standards across the
industry.

7.2.14. The Welsh Forestry Multiplier Study showed that the impacts arising from
broadleafed and mixed forestry were generally higher than for coniferous forestry,
partly arising from the higher labour input for the former and the higher value of
the timber and its downstream products. The higher costs associated with
broadleafed forestry are recognised by the additional financial support available
under the woodland grants available from the Forestry Commission. The
fragmented and small scale of many broadleafed woodlands compared with
coniferous plantations however inhibits the development of downstream
processors. A major expansion of well managed broadleafed planting could
generate additional employment in both the short and medium term in planting
and management and in the longer term for high value processing. It would also
help to diversify the woodland habitats available in Wales, and add to the
attractiveness of the landscape for visitors and residents. Such an expansion is
unlikely to occur without substantial support but the decline and restructuring in
the agricultural industry could provide potential for developing such an
approach.The Tir Coed partnership will have a key role in enabling such support,
while there may be lessons to be learnt from the establishment of the National
Forest in England.

 7.2.15.The fishing industry in Wales is relatively small compared to agriculture and
forestry. For sea fishing, a major consideration must be the sustainability of fish
stocks, many of which are under pressure. While climate change may be a factor
in some species, improved detection and fishing methods, over-fishing and the
difficulties of enforcing regulations are factors contributing to the pressure on fish
stocks. The industry has introduced various regulations and activities under the
EU fishing policies, including local registration.

7.2.16. The future sustainability of fishing stock is however likely to require additional
conservation measures. Part of the approach could include the introduction of No
Take Zones in designated areas where fishing is either closed or limited in extent
by time or techniques employed. Such zones if sited with care can provide
valuable areas for fish spawning and feeding allowing a recovery and increased
quality and quantity of catch around the zones.

7.2.17. Skomer has already been established as a Marine Nature Reserve while there are
proposals for two other sites at Bardsey and the Menai Straits. The agreement of
limited or no fishing in all or parts of those reserves could form part of a network
of fish conservation measures. The development of off shore wind generators
would de facto also result in no take zones around such installations. Available
evidence suggests that such conservation zones make a useful contribution to
maintaining the volume and quality of local fish stocks, thereby helping to sustain
the local fishing industry as part of an overall fishing strategy. The establishment
of additional Marine Nature Reserves, apart from their value for conservation



90

could also provide an additional focus for wildlife tourism and a potential added
source of income for local boatmen

Fishing no-take zonesxciv

The nearest example of a no-take zone in British waters is the British Underwater Test
and Evaluation Centre. An area of sea, tidal water and shore in the District of Ross and
Cromarty commandeered by the Secretary of State for defence purposes provides the best
example of a sea area which is fully closed for sea fishing purpose. The inner half of the
area has been closed to fishing since 1975, while fishing in the outer half is restricted to
creel fishing. The closure of the area is now supported by local fishermen who regularly
fish alongside the boundaries of the area, reporting catch rates higher than found
elsewhere in the Sound, with the average size of specimens remaining high.

7.2.18. In addition to sustaining sea fishing, there are also opportunities for adding value
to sea catches from Welsh waters by encouraging additional processing and
quality branding of Welsh seafish. In the medium term, aquaculture on land could
also form a valuable additional sector for fish production and processing, while
recreational fishing on inland waters and at sea has potential for growth as a
specialist sector of the tourism and leisure market.

7.2.19. The mining and quarrying sector is unlikely to be a significant growth sector for
employment in Wales in the short term. There are proposals for a new anthracite
mine at Margam, but it appears more likely that coal production will decline
further as existing open cast operations are completed. There will continue to be
opportunities for reclamation of both open cast and derelict mining and quarrying
sites, including their use for forestry and/or recreation facilities.

7.2.20. The Government is committed to increasing the proportion of electricity
generated from sustainable energy sources. It has previously been noted that
Wales has a comparative advantage in the UK with regard to wind power and
hydro-electric schemes, and there is potential for further development. However,
wind farm installations can be controversial in their impact on the landscape,
while the scope for major hydro-electric schemes is likely to be small. Severn and
Dee Barrages have been suggested as potential major sustainable generators of
electricity. However, their development would be controversial and potentially
damaging to the estuarial habitats and the wildlife dependent on those resources,
while a recent studyxcv of major dams worldwide has raised doubts on the
financial feasibility of many schemes.

7.2.21. The Government has recently announced support for off-shore wind farms and
identified a number of possible locations including sites off the North Wales and
South Wales coasts. The landscape and marine impacts of such developments are
uncertain, although the limitations on fishing activity around such sites could have
beneficial consequences on marine life. Experiments with wave generated power
also continue and could have potential in Wales.



91

7.2.22. There are already a range of micro generating schemes ranging from wind and
hydro to land-fill gas in Wales. There are opportunities to increase their range and
number, including bio mass schemes involving short rotation coppice and similar
sources of fuel. The development of small scale local schemes using local
sustainable resources has some advantages particularly in the rural areas where
population is dispersed and distribution systems geared to local needs. It may also
form a focus for community participation and involvement.

7.2.23. Encouragement of small scale local schemes could make a contribution towards
sustainable energy supply although the employment associated with such schemes
is likely to be very limited. Other approaches to reduce fossil fuel energy
generation include increased efficiency of energy use in the home. In the medium
term as costs come down, the use of solar panels to generate electricity on an
individual building basis may well have a significant impact.

Marine power at Conwy

As part of the redevelopment of the pier and wharf as part of the regeneration scheme at
Conwy, consideration is being given to the installation of a wheel based generator driven
by tidal flows up and down the Conwy estuary, with the power output being used by the
County Council officesxcvi.

Awel Aman Tawe (AAT)xcvii

AAT was set up by a group of local residents in March 2000. The overall plan is to
develop a community owned wind farm to generate energy, involving the construction of
four to five turbines. AAT hopes the project will generate between £250,000 of gross
income per year from the sale of electricity. They plan to use this income to develop new
educational and tourist facilities associated with the wind farm, and create jobs for local
people. The proposal has met local opposition and is currently the subject of consultation
within the local community.

Dyfi Eco Valley Partnership (DEVP)xcviii

DEVP is a locally controlled , not for profit organisation which is working to foster
sustainable development in the Dyfi valley. Their current top priority is the Community
Renewable Energy Project which is seeking to develop small scale community based
schemes. Projects include micro hydro-electric power generation, wood fired schemes
using the residues from forestry operations, wind power and solar panels to generate
heat.

7.2.24. Wales is relatively well endowed for water supply and exports significant
amounts to North West England and the Midlands. Over the last decade, there has
been an increase in the average amount of water used per household nationally.
However, this has been offset by a decline in the demand from industry, both as a
result of structural changes such as the closure of steel works, and the introduction
of waste minimisation strategies by individual companies led by increases in the
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cost of water. Employment in the water supply sector is not expected to change
significantly in the near and medium future.

7.2.25. Defence use in Wales as an employer has declined steadily over the last decade.
This trend is likely continue.

7.2.26. Encouragement for sustainable transport is part of the strategy to reducing the
use of carbon fuels and green house gas emissions. To this end, public support is
provided to maintain and encourage the development of public transport services
on rail and by bus, as well as the development of walking and cycle routes.

7.2.27. There is potential for encouraging additional use of rail transport in Wales, both
by local residents and by visitors. These include:

• The Valleys rail network is an important mode of transport for commuting,
shopping and leisure trips in South Wales. The network is already close to
capacity at some points, and work is needed to increase line capacity between
Queen Street and Cardiff Centralxcix. Improved services and rolling stock
would improve the potential of the network to attract additional use for
journeys to Cardiff from the residential areas in the Valleys and peripheral
settlements around the city.

• The re-opening of the Vale of Glamorgan line to passenger traffic which will
provide a rail link between Cardiff and Rhoose airport as well as improved
services in the Vale

• The re-opening of the Welsh Highland line providing a link between
Caernarfon and Porthmadog.

• Possible re-opening of other closed routes including Caernarfon – Bangor and
Caernarfon – Llanberis, currently the subject of feasibility studies.

7.2.28. Existing routes such as the rural lines in mid and south west Wales also provide
opportunities for providing attractive alternatives to the car for visitors. The routes
to Holyhead and Fishguard serving the Irish Sea ferry ports provide alternatives to
the car for travellers to and from Ireland, although the advent of cheap flights
from London and elsewhere has cut into the passenger traffic on these routes.

7.2.29. Bus and coach services can also play an important role in providing alternatives to
the car. Apart from encouraging visitors to make use of more sustainable transport
modes, public transport services provide the only alternative for rural residents
without access to a car for travel to towns and other services. For many areas of
Wales, the low density of population requires a substantial element of public
support to maintain a minimum level of service. Encouraging greater use by
visitors will not only aid the environment but also increase the viability of
services for the benefit of local communities.

The Snowdon Sherpa scheme in North Wales has been developed over two decades to
provide visitor access to the Snowdon area building on local services already operating
in the area. The Beacons Bus project provides additional services and promotional
material for those wishing to access the countryside without using a car.  Pembrokeshire
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National Park is promoting information on bus services providing access to and within
the Park to visitors and residents in the area.

7.2.30. The development of walking and cycle trails also contributes to a more
sustainable use of the countryside by visitors, particularly if their use is facilitated
by public transport links.

Sectors dependent on a high quality environment

7.2.31. The uniqueness and quality of the natural, built and cultural environment provide
the basis for substantial tourism. Apart from projecting the uniqueness of Wales
as a tourist destination, the high quality of the Welsh environment provides
opportunities for the further development of particular niche markets attracted by
that environment. These include:

• Outdoor activities such as walking, cycling, riding and climbing. A number of
national and regional trails such as the Pembrokeshire Coast Path, Offa’s
Dyke and the Wye Valley Path are already well established, with good
information available on the route and on accommodation and other facilities
associated with the trails. There are opportunities to develop additional trails,
inclusive packages and marketing of existing and new trails to a home and
overseas market.

• Sea and freshwater fishing, including game and coarse fishing. Although
Welsh rivers have experienced a decline in salmon stocks, along with other
parts of the UK, they have good stocks of sewin, while there are a substantial
number of reservoirs and lakes offering a range of fishing opportunities and
challenges. Sea angling both from the shore and from boats also offers tourist
and leisure facilities for both local residents and visitors.

• Wildlife tourism is an area of interest for many visitors ranging from dolphin
and seal watching to bird sanctuaries and nature reserves. The development
and application of CCTV, hydrophones and other technology can provide new
ways of observing wildlife while reducing intrusion and disturbance.

• Gardens and parks continue to be a growth market stimulated by television
and increased leisure time. The development of the National Botanic Garden
at Middleham Hall has provided a valuable stimulus to the range of garden
attractions in Wales ranging from Bodnant to Margam.

• Cultural tourism embracing the built heritage, museums and galleries, live
arts, the Welsh language and other cultural attributes provide a distinctive and
different tourism experience.

7.2.32. All these markets have good prospects for growth, but all depend on the
maintenance of a high quality of environment from upland scenery to river and
reservoir habitats and the built heritage. The development of such opportunities
will provide additional employment in tourism related businesses, provide
opportunities for diversification for farmers and fishermen and enhance facilities
for local recreation and leisure.
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7.2.33. The stimulation of additional tourism and leisure activity in the countryside and at
the coast will also assist in retaining facilities such as shops, pubs and public
transport which are used by tourists as well as local residentsc.

7.2.34. The specialist education sector is relatively small and has been adversely
affected by changes in education and schools policies over the last two decades.
However, a continuing interest in active, educational and cultural holidays could
support some modest expansion in this sector.

7.2.35. A choice of high quality business parks is necessary for attracting businesses into
Wales.  Ideally such parks make use of existing derelict land although in reality
there is demand for business parks and associated transport and residential
infrastructure development in green-field locations.  The landscaping required to
form attractive business parks generates economic activity in its own right as well
as being a crucial factor in attracting inward investment. Work done as part of this
study shows new businesses in Wales requiring a high quality micro environment
within a equally high quality macro environment.  However the development of
the high quality micro environment can erode the quality of the macro
environment and in this context there are clear trade-offs between economic,
community and environmental considerations.  Such trade-offs require explicit
consideration of ways to mitigate costs, including the rehabilitation of derelict
land to compensate for green-field development elsewhere.

7.2.36. Health and quality of life are affected by the quality of the environment and
access to that environment. Investment in landscaping, clean air and water can all
contribute to better health, while exercise in attractive surroundings can promote
physical and mental well being.

7.2.37. Greening urban areas with trees and urban forestsci can bring a whole range of
benefits including:

• Shelter and micro climate benefits, including reduction of flooding by
ameliorating the speed of runoff

• Soil stabilisation and reclamation of derelict areas
• Health benefits through cleaner air, noise reduction, shade, emotional well

being and physical exercise
• Recreation and education opportunities
• Increasing biodiversity
• Potential timber products ranging from timber to mulches and biomass crops
• Increased amenity values and property values.

Support for organisations such as the Forest for Cardiff and other schemes
intended to improve the landscape and environment of Wales urban areas
therefore bring substantial economic, environment and social benefits.

Health benefits of treescii
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The Department of Health has indicated that there is growing evidence of the health
benefits of trees. Research has shown that patients recovering from surgery who can see
trees need less medication and have faster recovery times, which is good for patients and
hospitals. Growing, planting and caring for trees is very therapeutic and it has been
widely used for a long time to help people with learning difficulties, physical disabilities,
and those recovering from strokes.

Protecting and enhancing the environment

7.2.38. The voluntary environmental sector in terms of employment has trebled in size
over the last decade, partly as a result of increased access to public funding
sources such as the EU Structural Programmes and the Lottery Funds providing
grant aid for capital projects. Interest in conservation has also increased amongst
the population at large reflected in the growth in membership of many
conservation organisations. Environmental improvements continue to feature in
the EU Objective 1 and 2 Programmes currently in place in Wales, providing
opportunities for the voluntary sector to further develop projects which contribute
to the wider socio-economic objectives of those programmes as well as making
environmental gains.

7.2.39. While projects and activities supported by financial assistance are important, it
should be recognised that the voluntary sector is invaluable in attracting and
drawing in support for a wide range of conservation activity from the general
public through membership fees, voluntary labour, entrance fees and income from
other outputs arising from the management of their estates. They have also
developed considerable expertise in conservation practice, and have often adopted
innovative and flexible approaches which generate economic and social benefits.
Thus the National Trust adopted policies of maintaining the existing pattern of
tenancies and developing community and visitor facilities on their estates such as
Ysbytty Ifan and Dolaucothi to resist decline in the local communities. Coed
Cymru developed the Welsh Angle, a standardised hardwood output for timber
users making optimum use of the varied and often low quality timber available
from farm woodlands.

7.2.40. Many of the sites managed by voluntary sector organisations are also important
quality attractions for the tourist industry. The conservation organisations also
play an invaluable role in raising public consciousness of conservation matters
and lobbying for change. A continuation of the growth in activity in this sector
will therefore bring economic, environment and social benefits.

7.2.41. Public sector environmental services have a variety of roles in contributing to
economic, environmental and social objectives. These include:

• Direct management of sites and buildings
• Stimulating sustainable development, conservation and environmental activity

through financial and other forms of support
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• Regulating and enforcing planning, public health, air and water quality
regulations

• Developing and promoting best practice
• Supporting the development of economic sectors associated with the

environment, including environmental businesses and tourism.
• Advising NAW on environmental and economic policies.

7.2.42. These functions will continue to be vital for the future prosperity and environment
in Wales. There appears to have been some growth in employment in the sector
over the last decade but it is anticipated that any future growth will be relatively
limited as a result of Government pressures to constrain spending.

7.2.43. The conservation of the historic built environment is a key element in sustaining
the resources for tourism in Wales. There were over 2 million visits to historic
houses and monuments open to the public in Wales in 1999ciii, while many more
enjoyed the unique experience of visiting Wales historic towns and villages, from
the  spectacular walled towns such as Conwy and Caernarfon, to the the civic
centre of Cardiff or the more modest surroundings of many Welsh villages with
their traditional buildings using local materials. The great majority of the
buildings which contribute to the unique sense of place of individual locations are
owned and used by private individuals and companies who undertake the  great
majority of the upkeep of those buildings. While the employment associated with
such activity is likely to remain relatively stable, the contribution to the tourism
industry and to the quality of life enjoyed by residents living or visiting such areas
will also remain an important factor.

7.2.44. Higher environmental standards for the environment from air and water quality to
waste disposal and packaging are being set by the European Union, UK
Government and NAW. These include the introduction of the Climate Change
Levy and the Local Authority Air Pollution Control Regulations.  The impact of
climate change is also raising additional challenges including flood prevention. In
turn, these changes are stimulating the growth of new technologies and
opportunities in the environmental goods and services business sector.

7.2.45. Apart from encouraging growth in established firms, additional potential exists in
the various centres of expertise in environmental and technology subjects in
Welsh universities, diversification of firms in other industrial sectors in Wales and
further inward investment. Priority sectors identified by the ECOTEC study of
Welsh environmental businessesciv include sectors where there is high growth
potential alongside existing expertise and enthusiasm such as:

• Environmental monitoring and instrumentation for industry including process
automation and control systems for environmental applications

• Renewable energy technologies and expertise

• Waste management technologies for industry.
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7.2.46. In addition, there are opportunities for growth in sectors which are currently
perceived as weak in Wales but with high future market growth potential such as:

• Industrial wastewater treatment technologies

• Environmental services to industry, particularly management systems and
waste minimisation.

7.2.47. Apart from the increase in employment in the environmental businesses
themselves, environmental businesses have a key role in assisting Welsh industry
as a whole to achieve high standards of environmental management and waste
minimisation, thereby helping them to remain competitive and retain jobs and
growth potential. High environmental standards will enhance the quality of the
environment as a whole by reducing potentially harmful emissions.

Cambrian Engineering (Cymru)Ltdcv

Cambrian Engineering has been dedicated to providing high-quality fabricated steel
products to industry over the last 25 years. Building on a thriving traditional engineering
market, the company diversified into new markets in 1996, and is now Britain’s largest
manufacturer of steel towers for wind turbines. From its base in Bangor, the company
has supplied towers to Denmark, Germany, Greece, The Netherlands, Ireland and the
USA as well as to UK generators.

7.2.48. There are potential opportunities for the longer term growth of Landscape
services sectorcvi in Wales to take advantage of:

• Increasing recognition that quality landscapes are central to quality of life
goals

• Rising public and consumer interest in both interior and exterior landscapes to
improve individual, area and group capital values

• Increasing recognition that landscapes, both natural and man-made, must be
actively managed to maintain their sustainability and diversity

• Strengthening industrial and corporate preferences for locations in attractive
and efficient landscapes and for improved interior working environments

• Increasing policy priority for built development on brownfield sites and for
the rehabilitation of derelict and/or contaminated sites.

7.2.49. The sector suffers from its fragmented structure and from competition from
outside Wales. The WDA are already working to provide business support to
strengthen the competitiveness of individual firms as well as raising awareness of
the opportunities to both the industry and to potential clients in the public sector.
The importance of a quality environment to attract inward investment and retain
existing businesses both at the site level but also within the area generally has
already been noted. Sustaining that quality once it has been established is also a
factor currently being addressed by the WDA working with its partners in the
public and private sectors. The further stimulation and support for the landscape
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sector industry should not only increase employment within the sector but also
help to deliver additional economic, environmental and quality of life benefits

7.2.50. The waste management and recycling sector has good prospects for growth over
the next decade. NAW is currently reviewing current arrangements to put in place
a Wales Waste Strategy to include arrangements to meet Wales’ obligations
arising from the EC Landfill Directive and other EC and UK legislation.
Currently, Wales lags behind much of the UK and Europe in the proportion of
household waste recycled and there is further potential to impact on commercial
and industrial waste. The adoption of stiff targets to reduce landfill arising from
household waste, together with the increasing cost of landfill for commercial and
industrial businesses will generate pressure to minimise waste outputs and make
better use of the remaining waste.

7.2.51. Apart from waste minimisation in industry and commerce which can generate
direct savings in operating costs to those companies, the recycling and reuse of
commercial and household waste will generate opportunities for expansion of
existing companies as well as the establishment of new businesses. These will
include opportunities to expand community based activities, often offering
employment to disadvantaged groups, from repair and reuse of furniture to green
composting. The expansion of this sector of activity will therefore not only
produce environmental gains but also generate additional economic and
community benefits.

7.2.52. Employment in the pollution and sewage disposal sector is likely to remain
stable or even increase slightly. Considerable investment has been made over the
last decade or so in the provision of new treatment works and outfalls, resulting in
improvements in the quality of bathing waters around the Welsh coast. However
further investmentcvii is needed to:

• complete schemes required under the terms of the EC Waste Water Treatment
Directive,

• accelerate the improvement of unsatisfactory combined sewage outfalls,
• achieve the more stringent EC “ guideline” water quality standards at

identified bathing waters,
• improve the water quality in shellfish harvesting areas under the EC Shellfish

Waters Directive
• protect the existing high quality of inland rivers and important sites of

conservation interest.
The achievement of these objectives will in turn contribute to the attractiveness of
the Welsh environment for tourism as well as sustaining parts of the commercial
fishing industry.

Reversing surface water acidificationcviii

Powdered limestone is used to continuously dose rivers feeding the Llyn Brianne
Reservoir. The consequent reduction in acidity has restored fish populations to the 17
kms of the River Twyi downstream of the reservoir. This has increased the value of the
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fishery and brought environmental benefits. The cost of the dosing is offset from revenue
from the hydro-electric power scheme at the reservoir.

7.2.53. Expenditure by industry on environmental protection is expected to increase
both as a result of changing regulations but also as firms make greater efforts to
minimise waste to reduce costs.

Summary of potential

7.2.54. The review above has indicated that the economic sectors associated with the
environment have the opportunity to make a bigger contribution to the Welsh
economy while also generating substantial gains for the environment and local
communities and residents. However, there are sectors, notably agriculture, where
there is likely to be some decline in economic activity as a result of external
factors. In terms of proportionate change, the major growth sectors are likely to be
the environmental businesses and services sector together with waste treatment
and recycling. Sectors likely to experience some decline in employment terms
include agriculture, mining and quarrying and defence.
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Table 7.1 Summary of potential opportunities and impacts

Effect on:Sector Current
employment

Economic
growth
prospects Environment Community

Agriculture 45,200 - + -

Forestry 1,800 + + +

Fishing 900 + + +

Mining & Quarrying 3,162 - + -

Electricity generation 275 + +/- +/-

Water abstraction 1,265 N N N

Defence use 8,248 - +/- -

Sustainable transport 6,426 + + +

Tourism & leisure 23,600 + +/- +

Inward investment N/a + +/- +

Specialist education 200 N + +

Health & quality of life N/a + + +

Voluntary environmental sector 829 + + +

Public sector environmental services 3,852 + + N

Built environment 291 + + +

Environmental goods & services 4,853 ++ + N

Landscape services 7,000 + + +

Waste management & recycling 3,424 ++ + +

Pollution control & sewage disposal 3,582 + + N

Business expenditure 2,750 + + N
Notes:  - indicates some decline or negative impact

+ indicates growth or positive impact, ++ indicates strong growth
+/- indicates both positive and negative impacts
N indicates little change and/or limited impact
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7.3. Public inputs

Justification for public support

7.3.1. About a fifth of the employment associated with the environment is directly or
indirectly funded by the public sector. In particular, public sector funding
supports employment in public bodies concerned wholly or partly with
conservation activity or the protection of the environment, whilst a proportion of
employment in the voluntary and private sector is supported by financial
assistance from the public sector.

7.3.2. The provision of public funding is justified by the need to overcome failures
arising in the operation of the market in sustaining public goods and benefits. For
example, the regulation and enforcement of criteria relating to air and water
pollution is undertaken through the Environment Agency and Local Authorities.
A failure to adopt and enforce such regulations would result in individual
businesses seeking to maximise their profits without taking account of the impact
of polluting emissions on air and water. The adverse effects of the latter would
damage the environment and health of individuals, resulting in greater costs on
the health service, a decline in the quality of life and a loss of productivity for
individuals affected, resulting in an overall adverse effect on the local economy.

7.3.3. Similarly, the protection and enhancement of the built and natural environment
often requires concerted action across a wide area if the quality of the landscape is
to be sustained. The latter is instrumental in attracting visitors to the area together
with their associated spending, but the individual managers of different parts of
the landscape will often not be the beneficiaries of that visitor spending. Financial
support to encourage action in maintaining the landscape by those individual
managers is justified where the public costs are outweighed by the public benefits
arising from the increased economic activity from tourism activity.

7.3.4. Some benefits arising from conservation activity such as protecting and enhancing
biological diversity may not be translated into direct economic benefits in the
short term, but is justified by the need to protect future potential benefits arising
from the development of new economic uses from particular plants. Even so, such
conservation activity can often generate economic activity through visitors, as
well as contributing to the quality of life and educational objectives.

Ynyslas National Nature Reservecix

The site consists of sand dunes, beach, saltmarsh and sandflats on the Dyfi estuary about
ten miles north of Aberystwyth. It is extremely popular attracting an estimated 200,000
visits a year, of which a fifth come for nature watching, landscape appreciation and/or
education visits. About half the visitors are home based and half come from holiday
accommodation. The total expenditure within Wales associated with visitors to the
Reserve amounts to over £8 million the majority of which was spent within the local area.
Altogether, the visitor expenditure is estimated to support 386 jobs in addition to the
3.3FTE  CCW jobs arising from management of the Reserve.
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Level of public support underpinning economic activity in the environment

7.3.5. Public support for economic activity associated with the environment includes
both direct funding by Central Government for public sector activity and funding
to the private and voluntary sector through the various grant aid schemes operated
by NAW and other public sector bodies.

Table 7.2 Public sector supported employment

Total direct
employment

Public sector
supported

% of public
sector supported

Voluntary environmental sector 829 539 65%

Public sector environmental services 3,852 2,987 78%

Conserving the built environment 291 291 100%

Environmental goods and services 4,853 728 15%

Landscape services sector 7,000 1,400 20%

Waste management and recycling 3,424 2,762 81%

Pollution control and sewage disposal 3,582 0 0%

Environmental protection within businesses 2,750 0 0%

Agriculture 45,200 7,531 17%

Forestry 1,800 192 11%

Fishing 900 0 0%

Mining & quarrying 3,162 0 0%

Renewable electricity generation 275 28 10%

Water abstraction 1,265 0 0%

Defence use 8,248 8,248 100%

Public Transport 6,426 727 11%

Tourism & leisure 23,600 143 1%

Specialist education 200 20 10%

Total 117,657 25,595 22%

Notes: Voluntary environmental sector based on sample of returns from voluntary sector organisations
Public sector environmental services are partly supported by fee income and charges for services
Conserving the environment employment is that supported directly by grant assistance. It excludes
spending by the private and voluntary sector on building and site maintenance
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Environmental goods and services proportion based on estimates of spending by local authorities and WDA
made by ECOTEC in their report for the WDA in 1997.
Landscape services sector proportion is based on estimated percentage of work commissioned by local
authorities and WDA estimated by Clegg, Forn Crichton Roberts in their report for the WDA in 1999.
Waste management is based on local authority spend as percentage of total.
Agriculture is based on the proportion of total output made up by subsidies on outputs and other subsidies
for 1999.
Forestry employment supported by public assistance is made up of work supported by grant in the private
sector and the public sector costs of employment in the Forestry Commission after taking account of sales
of timber and other services.
Renewable energy assumes that 10% of income is derived from non fossil fuel obligation subsidy.
Defence use includes civilian and military personnel based in Wales.
Public transport jobs supported by public sector assistance is the proportion supported by grant and
subsidy.
Employment supported by public expenditure in the tourism and leisure field will arise as a result of
financial assistance to tourism operators. The total grant aid by WTB together with HLF funding for
historic buildings is taken to be a proxy measure of support, and represents 0.6% of total visitor spending
figure.
For specialist education, it has been assumed that 10% of the income will arise from public sector support,
eg from the Sports Council.

7.3.6. Overall, it is estimated that 25,595 direct jobs or 22% of the total are supported by
the public purse.  As might be expected, the proportion varies widely between
sectors, with Defence being the largest sector supported entirely by public
moneys. The latter also supports a substantial number of jobs in agriculture
although the proportion is only 17% of such jobs. Other sectors with a high
proportion of public supported employment include waste management and
recycling, public sector environmental services and the voluntary environmental
services.

7.3.7. Changes in the level of public moneys available will most strongly affect those
sectors most dependent on that support, notably heritage built environment, waste
management and recycling, public sector environmental services and the
voluntary environmental sectors. Public sector financial input is also likely to be
an important element in encouraging changes in the agriculture, forestry and
fishing sectors as well as renewable energy and sustainable transport.

7.3.8. On going changes in environmental legislation from EU, UK and NAW will also
stimulate further growth directly in the waste management and recycling and
pollution and sewage disposal sectors, and indirectly stimulate growth in the
environmental goods and services sector and environmental protection within
businesses.
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8. Conclusions and recommendations

8.1. The importance of the environment to the Welsh economy

8.1.1. This report has explored the economic contribution made by the environment to
the Welsh economy. The findings indicate that activities related to the
environment:

• support 17% of employment in Wales

• account for 15% of output

• contribute 9% of Welsh GDP

• provide 10% of wages earned in Wales.

8.1.2. The study has also underlined the importance of public inputs in to the economic
activities linked to the environment. That support is vital to secure common goods
such as the quality of the landscape and wildlife, to avoid future higher cost in
maintaining health through the regulation and treatment of emissions to air, land
and water, and in enabling the private and voluntary sector to generate economic,
environmental and community benefits.

8.1.3. There is scope for growth in many of the sectors to generate additional benefits
for the economy, environment and communities in Wales. The increased public
interest and concern with the environment, together with the EU and national
legislation to reduce the impact of human activities on the global and local
environment, has spurred the development of new industrial and service activity
as well as encouraged greater involvement by the voluntary sector.

8.1.4. Not all the sectors dependent on the environment are likely to increase their
contribution to the economy. In particular, changes are already taking place in
respect of agriculture as a result of the impact of BSE and Foot and mouth, which
have accelerated longer term trends in the use of farmland in the UK. Adapting to
those changes in agriculture as well as other sectors such as fishing, offers a
challenge to maintain the economic contribution through increased specialisation
and diversification while gaining environmental benefits and maintaining local
communities.

8.2. Maximising future benefits

8.2.1. In harnessing growth opportunities and managing change, there should be a
paramount requirement to maximise the economic, environmental and community
benefits within the overall objective of sustainable development. To this end, we
would advocate the adoption of a number of principles to guide future action and
support from the public sector.
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Sustainability proofing

8.2.2. The importance of the public sector with regard to the economic use of the
environment has already been noted. However, much of the public intervention in
terms of initiatives or support schemes is focused on either environmental
objectives, as for example Tir Gofal and Environmentally Sensitive Areas, or
economic objectives as for instance farm diversification or the development of
high quality business parks. In practice, all the schemes will have impacts on both
the environment, the economy and the community, but these are not always
identified in advance of the introduction of the scheme.

8.2.3. It is recommended that:

new initiatives put forward for public support which affect the natural or built
heritage  should be subject to a proofing exercise that identifies the likely effects
of the scheme on all three elements – economy, environment and community -
prior to adoption by NAW.

Such an approach would also allow greater transparency in making decisions on
trade offs between the different elements where they arise, and/or to consider
modifications or alternative options which would more clearly optimise benefits
across the board.

Co-ordination and linkages

8.2.4. Changes in inputs to particular points of the economy or environment inevitably
have repercussions up or downstream from that point. Thus, in order to
encourage better management of farm woodland to generate increased
environmental benefits, farmers needed to be convinced that such management
would result in increased income benefits to themselves. In turn, this involved the
development of techniques and methods to allow farmers to increase the value of
the timber harvested from such resources, and to develop a market demand for the
variable quality or outputs from the farm. Thus Coed Cymru not only provides
advice on the better management of the woodland, but has also been involved in
developing mobile sawmills and standardised outputs – the Welsh Angle – to
encourage take up by wood users and manufacturers.   Similarly, the WDA in
encouraging the growth of the Welsh landscape industry sector are concerned
with the main clients for such services as well as support for increasing the skills
and expertise of the industry in meeting client needs. Equally, providing support
for the repair of heritage buildings or sites should take into account the ability of
the repaired building to attract an economic use to sustain the public investment.

8.2.5. It is recommended that:

The implications of individual initiatives on downstream and upstream activities
should be considered to ensure that the full benefits of the investment are realised
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by addressing any adverse impacts, and by ensuring effective joint working by the
relevant partners.

Such an approach will often involve co-ordinated action along the chain, and
often require co-operation and partnership between different bodies in the public,
private and voluntary sectors, concerned with economic and environmental issues.

 Fitting the place

8.2.6. A key strength of the natural environment, built and cultural heritage of Wales is
its diversity and variety. The unique qualities of the individual localities is a major
resource for the tourism industry as much as for the ecological value, while the
different circumstances will determine the range of options for economic activity
and the health and prosperity of local communities. Equally external changes in
the market, in public support or regulation can have widely varying impacts on
different location within Wales. If the diversity of individual localities is to be
maintained it is essential that initiatives for change and improvement are driven
by local needs and opportunities, and owned by local communities. Examples
include SPARC in Pembrokeshire, the Dyfi Eco Valley Partnership, and Awel
Aman Tawe, all seeking to undertake sustainable development tailored to their
own needs. Local or area based initiatives often provide opportunities for joint
working between organisations where the combined expertise and resources can
achieve greater results than any the individual bodies working separately as for
instance in the Snowdonia Footpath Project.

8.2.7. It is recommended that:

A co-ordinated and comprehensive approach should be encouraged at the local
and area level to ensure that sustainable development initiatives take full account
of local factors and circumstances to maintain the diversity of habitats, economic
activity and communities throughout Wales.

Such a principle builds on the long tradition of co-operative and partnership
projects undertaken in Wales, and assist in enabling local communities to own
and contribute to the regeneration and conservation of their areas.

Creating the space

8.2.8. The businesses that fuel the Welsh economy are constantly changing, with some
closures (such as Corus at Llanwern) and some starting (such as Pure Wafer in
Swansea).  This process of change is far from new yet there are clear benefits
from managing that process, in particular the encouragement of suitable new
ventures.

8.2.9. The importance of the environment to inward investment in Wales has been
noted.   In addition to the desire to locate in Wales because of the benefits of the
wider environment, it is apparent that there is demand for a choice of
development sites within a quality micro-environment.  Indeed, some of the
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recent investors in Wales contacted as part of this study have suggested that
without the qualities of the specific sites, the projects would not have gone ahead.

8.2.10. Some of the land rendered derelict by the closure of businesses is suitable for
reclamation and new use, and the WDA has been active in pursuing this aim.
However, as the report notes, there is also demand for premises in other locations
and this can create a trade-off between the existing quality wider environment and
the effects of green-field business park development.

8.2.11. It is recommended that:

partnerships between development and conservation agencies are used to identify
and agree development sites across Wales.  Where such developments might
impinge on the environment, this partnership(s) would be the forum for agreeing
compensatory environmental improvements elsewhere.

8.2.12. This allows a forward-looking approach to encouraging new business
development, with economic, community and environmental benefits.  It would
also cast conservation agencies as development planners and development
agencies as conservationists – acknowledging the interlinked roles.

8.3. Themes and opportunities

8.3.1. The economy together with the environment and local communities is dynamic
and changing as external factors impact on the existing structure of activity. As a
result, some sectors offer opportunities for significant growth as market demand
increases (e.g. protecting and enhancing the environment), while others involve
changing and adapting resources to meet changing circumstances (e.g.
agriculture). In particular there are a number of broad themes that call for co-
ordinated action to maximise benefit.

The countryside

8.3.2. The main economic activities directly using and shaping the environmental
resources of the countryside are farming and forestry. These activities are key to
the environmental quality of the countryside which in turn supports tourism and
leisure activity and specialist education opportunities and influences the ability of
Wales to attract inward investment. It is anticipated that there will be substantial
changes in the current structure of agriculture in Wales, as the industry adapts by
increasing quality and local branding, increasing farm size and closer working
with the food industry. While output from the forest sector is expected to increase
as existing plantations mature, the loss of taxation incentives in the 1990s has
diminished private sector interest in expanding forestry activity. Yet, there are
signficant economic benefits in terms of downstream activity and added value
particularly with broadleafed woodland, as well as environmental benefits. A co-
ordinated approach to managing change in the countryside is therefore likely to
involve:



108

• Assistance to those wishing to leave the industry, notably those seeking
retirement.

• Assistance to new entrants into the industry.

• Assistance for the diversification of opportunities for farm and rural income
through encouragement for new crops, new uses and added value for existing
outputs, and the development of sympathetic activities on and off farm
including tourism and leisure.

• Encouragement to increasing the amount of land used for woodland,
particularly for broadleaved planting.

• Greater emphasis on conservation activity in the countryside, both to increase
the value through differentiating the product, eg organic or conservation
friendly products, and increasing tourism and leisure interest, eg fishing, bird
watching and other specialist activities.

• Business support to develop markets and innovative products, encourage co-
operation and joint activity

• Business support and assistance in attracting and developing additional end
users for farming and forestry products.

8.3.3. Many of these elements are already being pursued by the NAW, CCW, Forestry
Commission and the WDA, through such schemes as Tir Gofal, Tir Coed, The
Agri-Food Partnership, Farming Connect, Woodland Improvement Grants and
support for organic farming. Increased co-ordination and co-operation could
increase their overall effectiveness in achieving change. Additional initiatives and
innovation could also assist the management of change and generate additional
benefits. For example, consideration might be given to the establishment of a
revolving land bank or trust to support farmers wishing to leave farming whilst
providing opportunities for new entrants and conservation organisations through
shared ownership and other approaches. The voluntary sector notably the National
Trust, RSPB and wildlife trusts have developed considerable expertise in both
managing land and marketing and promotion, and should be encouraged to play
an even more active role in developing local and regional initiatives with local
partners in the private and public sector.

The sea

8.3.4. The Welsh coastline and adjoining sea areas have a particularly high conservation
value while also providing an economic resource for fishing and tourism and
leisure activity. A co-ordinated approach to the sustainable use of the resource
could therefore involve:

• Establishment of additional marine nature reserves including measures to limit
and control fishing activity within the designated areas.

• Agreement on other conservation measures including no-take zones to allow
recovery of fish stocks to sustainable level.
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• Support for fish processing facilities in Wales and marketing as a Welsh
quality product to add value for Welsh catches.

• Support for the diversification of commercial inshore fishing including
related tourism activities including marine eco-tourism and sea angling.

• Encouragement of sailing and water sports facilities at appropriate sites and
scale

• Support for boat repair, maintenance and building facilities

• Development of off shore wind installations which would also extend the
protected fishing areas.

8.3.5. Effective enforcement of conservation measures should also be pursued to protect
the viability of local inshore fishing by legitimate boats and local communities.

Energy

8.3.6. The generation of electricity for industrial and household use contributes to the
problems of global warming and air pollution given that much of the activity is
dependent on the burning of fossil fuels. The impact on the environment can be
reduced by diminishing the level of demand and substituting alternative
sustainable forms of energy generation. A comprehensive approach is therefore
likely to involve:

• Support for public transport development and initiatives to provide alternative
opportunities for both residents and visitors travelling in Wales, including
improvements and reopening of rail services.

• Reducing energy use in households through encouragement for improved
insulation levels and the take up of energy efficient appliances.

• Encouraging more efficient energy use in industry and commerce, eg through
the climate change levy.

• Encourage the installation of micro-sustainable energy projects including
support for community based initiatives.

• Encourage development and practical application of sustainable energy
resources and approaches including off shore wind installations, biomass
energy schemes, solar power panels and other innovative approaches.

8.3.7. The development and encouragement of smaller scale energy sources serving
local communities and areas should reduce the costs of energy distribution and the
impact of individual installations on the landscape environment.

Waste

8.3.8. Reducing air and water pollution and minimising the demand for tipping and
incineration of waste products is a key factor in safeguarding the health of
individuals and communities as well as producing environmental benefits. The
latter provides additional resources for activities such as tourism with fishing and
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bathing. It also brings economic benefits in both reducing costs for individual
companies (offering a competitive advantage), as well as stimulating the
development of technology and services to assist pollution control, treatment and
waste minimisation.

 8.3.9. Much activity is already undertaken by bodies such as the Environment Agency
and the Welsh Development Agency in this field, while NAW are currently
preparing a waste strategy for Wales. Fiscal and regulatory changes such as the
land fill tax and EU directives are already contributing to the pace of change in
this sector. The overall approach involves:

• Continued investment in water treatment and air pollution control to meet and
exceed EU standards.

• Minimising the use of energy, water and other resources by individual
companies to improve the viability and competitiveness of those businesses,
including the service sector as well as manufacturing industry.

• Stimulating the growth of companies in the environmental goods and services
sector.

• Encouraging the recycling and reuse of waste materials. This includes support
for innovative reclamation and reuse of materials from manufactured items
from cars to computers to locally focused schemes such as community
composting.

• Stimulating new uses and new markets for recycled materials.

8.3.10. Wales’ record in dealing with waste from an environmental point of view has
been poor. Waste is however a resource from which additional employment and
wealth can be created. The adoption of best practice in waste recycling while
developing new markets for the products could result in Wales becoming
established as one of the leading countries in waste management bring economic,
environmental and community benefits. Such an outcome will require co-
operation and partnership between NAW, key agencies such as WDA and the
Environment Agency, local authorities, the private sector and voluntary and
community bodies.

Regeneration

8.3.11. While the overall quality of the Welsh environment is high, there are areas which
have been adversely affected by structural changes in the economy which offer a
low standard environment for residents and detract from the overall experience of
Wales for the visitor and potential inward investor. Substantial progress has been
made in regenerating many communities adversely affected by change through
land reclamation schemes, investment in public facilities and local regeneration
schemes often involving partnerships between the local communities, the public
and private sectors.
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8.3.12. The regeneration of local areas involves a wide range of activity including the
stimulation of new economic activity and enabling the local community to take up
opportunities afforded by those activities. Investment in the environment of the
are is however an important element both in improving the quality and appearance
of the area for residents and potential private sector investors. Such investment
generates direct economic activity in its own right in the construction and
landscaping sectors as well as increasing the confidence of the community and
private sector to invest in the area. Thus, the regeneration of local areas should
include action to:

• Stimulate investment in the built heritage of the area, including vernacular
buildings which contribute to the character and quality of the built
environment. The sustainability of such investment will also require the
identification of economic uses for the renovated and converted buildings.

• Investment in the landscape of the area through an agreed plan and
programme which includes the long term maintenance of any new planting.

• Assistance for existing businesses to diversify and strengthen their operations
to increase their viability, including waste minimisation initiatives.

• The provision of high quality sites and premises for industrial and/or
commercial activity.

• Making innovative use of derelict or underused land to generate common
benefits for the community through landscaping, leisure and conservation
uses.

• Encouraging attractive public transport services to and within the area.

• The involvement of the local community in shaping and securing the
regeneration of the area.

8.3.13. Regeneration and renewal are necessary activities to adapt to changes in the
economy and community coming about as a result of external changes in the
market. The management of such processes by seeking to increase the quality of
the environment should enable greater economic and community benefits to be
delivered.

8.3.14 The Assembly’s Sustainable Development Scheme, along with the current tranche
of EU structural funds, offers opportunities to use the environment in Wales as a
regeneration tool and an advantage in the global market place.

8.4. Conclusion

8.4.1. “Learning to Live Differently” sets out the principles of sustainable development
for Wales, including the cherishing and protection of the environment, a self
sustaining economy which respects the environment and social context of Wales,
and strong and viable communities with healthy people.
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8.4.2. Too often in the past, investment in the environment has been regarded as an
optional add-on rather than an essential element of economic development. This
report has demonstrated that the environment is a key economic resource for
Wales, underpinning a significant part of the Welsh economy as well as
generating community and individual benefits for residents and visitors.
Furthermore, the economy and the environment are inextricably linked – changes
in either result in impacts on the other.

8.4.3. It follows therefore that NAW, its agencies, together with bodies in the voluntary
and private sector need to recognise that:

• The economy and environment are part of the whole, rather than two separate
strands which can be dealt with independently.

• Economic and environmental objectives can conflict, requiring decisions to be
made on the trade offs which different options present.

• Public investment and support for conservation activity should take account of
economic outcomes and benefits.

• Public investment and support for economic activity should take account of
environmental outcomes and benefits.

• Closer working relationships and partnerships between economic and
conservation bodies in the public and voluntary sector should help to achieve
greater co-ordination and sustainable benefits for the environment, economy
and communities.
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