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Executive Summary  

The quality of the environment is a key strength and a major asset of Wales. This is widely 
acknowledged 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 beauty, and its contribution to the quality of life in 
Wales, the importance of the environment as a major contributor to the economy is not so 
widely recognised. It is then timely to review the effects of the environment on the overall 
wealth and prosperity of Wales, and to highlight areas where initiatives can bring 
complementary benefit to both the economy and environment. At the same time it is also 
important to recognise the potential for conflict between the two, and the need to take the 
wider view if sensible decisions are to be made.  

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 activities. 

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

Headline conclusions from this study are that in the year 2000:  

• The management, use and appreciation of the natural environment in Wales directly 
supported an estimated 117,000 full-time equivalent (fte) jobs;  

• The supplier and induced-income effects of these activities multiplied the total number 
of fte jobs in Wales that depend on the environment to 169,000 – equivalent to 1 in 6 of 
the Welsh workforce; 

• The management and use of the environment, and the multiplied economic effects of 
this, generates spending of around £9 billion each year to Wales - almost £1 in every £10 
of Welsh GDP is dependent on the environment;  

• This work contributes around £1.8 billion in wages to people in Wales. 
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There is considerable potential for growth by: 

• Capitalising on the high quality natural and built environment of Wales to expand 
tourism visitors and spending, but with careful management to protect the very assets 
that people come to enjoy; 

• Increasing inward investment and encouraging and retaining existing businesses, 
particularly in knowledge economy areas, by promoting Wales as a high quality 
environment in which to work and live; 

• Expanding environmentally beneficial farming and forestry and increasing the output of 
organic and Welsh-branded produce; 

• Developing value-adding environmental goods and services, building on existing 
expertise for competitive advantage in fast-growing markets; 

• Increasing activities in waste reduction, re-use and recycling to meet challenging 
legislative and policy targets. 

Realising the potential for enhancing the environmental contribution to future prosperity in 
Wales means recognising that: 

• The economy and the environment cannot be viewed separately, but must be considered 
within the totality of sustainable development; 

• The high quality of the Welsh environment can bring competitive advantage in the global 
market place; 

• Protecting and enhancing the environment are themselves key economic activities; 

• Businesses can reduce their costs and develop competitive advantage by adopting best 
environmental practices; 

• Welsh businesses must be encouraged and supported in competing in the growing world 
market for environmental work; 

• Local involvement and ownership is fundamental to ensuring that the diversity of the 
environment is protected and enhanced. 

 

  



 4

1. Introduction 

The purpose of this study is to estimate the economic value of the environment in Wales, as 
well as to identify the opportunities and challenges in seeking to enhance this economic 
value in a sustainable way. There are many lyrical and inclusive ways to define the 
environment – few give significant operational guidance to a study of this sort. Indeed it is 
easy, but unhelpful, to claim that all activities, economic or not, must take place within a 
wider environment and are dependent on that environment. The air we breathe is literally 
priceless – yet whilst there is no market value to this air, we all pay, directly or indirectly, for 
many of the by-products of production and consumption activities to be eliminated or 
reduced in the air that we breathe, and also when they are not dealt with effectively.  

The methodological approach adopted by this study is essentially pragmatic – to identify and 
value those activities that are most dependent on the environment These are divided, in this 
study, into three broad categories, based on their relationship with the environment: 

• Activities concerned with the protection and enhancement of the 
environment; 

• Activities that 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. 

These will each be considered and estimated in turn. As far as possible estimates relate to the 
year 2000. Given the distortions in Wales in 2001 resulting from the outbreak of Foot and 
Mouth Disease, no attempt has been made to update these figures. These estimates of 
activities heavily dependent on the environment are used within the context of a transactions 
model of the Welsh economy in order to estimate indirect or multiplier effects.  

A.  Protecting and enhancing the environment 

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. Sectors included in this 
study are: 

Voluntary environmental sector 
Public sector environmental services 
Conserving the historic built environment 
Environmental goods and services 
Landscape services sector 
Waste management and recycling 
Pollution control and sewage disposal 
Expenditure by industry on environmental protection 
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B.  Intensive users of environmental resources 

This category includes activities that use land, water or wind as major inputs in generating 
goods and services. Intensive users of the environment covered by this study include: 

Agriculture 
Forestry 
Fishing (except recreational - subsumed in the overall tourism and leisure sector) 
Mining and quarrying 
Electricity generation 
Water extraction 
Defence use 

C.  Sectors dependent on a high quality environment 

There are a number of sectors which depend on a high quality environment to underpin their 
activities in Wales. These include parts of: 

Tourism and recreation 
Inward investment 
Specialist education 
Public health 

Finally, it should be recognised that these categories are not mutually exclusive or 
independent; activity under any one category may well have effects on other activities. 
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2. Protecting and enhancing the environment 

Introduction 

This chapter examines the contribution to the Welsh economy through direct employment in, 
and expenditure by, organisations concerned with conserving the environment. These will 
each be considered, where possible, in terms of scope, economic activity and potential.  

Summary: estimated employment in activities to protect and enhance 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  26,581 

Voluntary environmental sector 

Scope of activity. 

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. 

Economic significance. 

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

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, and 
63 in advisory or lobbying organisations. 
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Trends and potential. 

There has been a significant increase in the activities of voluntary conservation bodies over 
the last ten years. Estimated employment in voluntary conservation bodies in Wales as 
reported by CEASi has trebled since 1991.  The CEAS study recorded expenditure of over 
£8 million by the voluntary conservation sector in Wales in 1991, of which just under half 
was salaries and employment costs. Taking account of inflation and growth, expenditure in 
the same organisations is now estimated at over £27 million.  

Employment in the voluntary environment sector 
 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 organisations) 281 554.5 828.9 

Constant sample (same 12) 254 540 742.4 

Notes: All figures represent full time equivalent jobs  
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Public sector environmental services 

Scope of activity 

A range of public sector bodies provide environmental services. Organisations with specific 
conservation and environmental management remits include the Countryside Council for 
Wales, the Environment Agency Wales, and the Heritage Lottery Fund. Other organisations 
whose main remit is not the conservation of the environment, but whose activities include 
support for environmental conservation, include the Welsh Development Agency, Forestry 
Commission, British Waterways and the Wales Tourist Board. 

There are three National Park Authorities in Wales with specific remits including conserving 
and enhancing natural beauty, wildlife and cultural heritage, and the provision of 
opportunities for understanding and enjoyment by the public, each within the context of the 
social and economic well-being of local communities. Local authorities in Wales have a 
wide range of statutory and discretionary functions, many of which relate to the 
environment. Finally the Welsh Assembly Government has a wide range of responsibilities 
for policy and financial support for activities related to the environment including 
agriculture, fishing and conservation of the historic built environment. 

Economic significance 

The economic significance of the public sector organisations arises from their direct 
employment relating to conservation activity, their expenditure on the administration and 
maintenance of sites and buildings, and on their financial support to voluntary, private and 
other public sector bodies. For this estimation exercise, this last tranche of expenditure is 
discounted since it is included in the final expenditures of the receiving bodies. 

Direct employment in public sector organisations related to the environment is estimated to 
amount to a total of 3,852 fte jobs, whilst environmental spending by the public sector is 
estimated to amount to around £110 million. The latter figure includes grants from the 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 effects of which are included 
in later sections on conserving of the historic built environment and agriculture. 
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Employment in public sector environmental services 
Organisation Total employment % apportioned as 

environment related 
Environment 
employment 

British Waterways (in Wales) 32 100% 32 

Countryside Council for Walesii 457 100% 457 

Cadwiii 217 100% 217 

Environment Agency Walesiv 876 100% 876 

Forestry Commission 37 100% 37 

Heritage Lottery Fund 14 65% 9 

Local Authorities 109,000v 0.9% 1,022 

National Assembly for Walesvi 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: Forestry Commission excludes jobs in Forest Enterprise, later included in Forestry sector. 
HLF apportionment based on share of grants going to historic buildings and land 
WDA and WTB job apportionments taken as 10% and 5% respectively. 
Assumes 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.vii 

 

Environmental goods and services 

Scope of activity 

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 areviii: 

Air pollution control, with around 15 companies in Wales 
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 control services, with 7 companies 
Environmental monitoring and instrumentation, with 35 companies 
Environmental services, with 57 companies. 
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In addition, there are a number of research centres within academic institutions in Wales 
that play an active role across a number of sectors. 

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

Economic significance 

Ecotec estimated, in a 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. Estimated employment in the sector is some 4,853 employees. 

Trends and potential 

The environmental goods and services sector is growing strongly, both nationally and 
internationally. Growth in the UK is expected to average 6% a year over the next ten 
years, and there are good prospects for future growth in Wales.  

Landscape services 

 Scope 

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

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 and co-ordinators. This sector includes landscape architects and 
other professional firms and community-based organisations, with around 150 private 
sector businesses.  

• Landscape implementers. These range from major civil engineering companies to 
locally based 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 have 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 
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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.   

Economic significance 

The market for the landscape industry in Wales is estimated as being 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.  

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. 

Total employment supported by the landscape industry in Wales is an estimated 7,000 fte 
jobs. 

Waste management and recycling 
   
Economic significance 

Local authorities in Wales spent an estimated total of £80.12m in 1998-99 on the in-
house costs of waste collection and disposal, and a further £30.27m on contracted 
services.  

Employment associated with waste management in local authorities is estimated as 2,012 
fte jobs, while employment in contract services accounted for a further 750 fte jobs.  

In addition the Census of Employment records a total of 662 jobs in recycling in Wales. 
Total estimated employment associated with waste management and recycling is 
therefore 3,424. This figure excludes jobs associated with the management of agricultural 
or quarry waste. 

Trends and potential 

Wise about Waste: The National Waste Strategy for Wales states that there is potential to 
create several thousand jobs in the management and recovery of waste in Wales by 2010. 
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Pollution control and sewage disposal 

Economic significance 

Employment in sewage, refuse disposal and related operations as recorded by the Census 
of Employment amounted to nearly five thousand jobs. However, a substantial proportion 
of these are in the waste disposal sector - taking account of these, estimated employment 
in pollution control and waste water treatment is 2,094 jobs. 

   

Expenditure by industry on environmental protection 

The scope 

Research carried out for the Department for the Environment, Transport and the Regions 
estimates that, for the UK as a whole, the amount spent by industry amounts to around 
£4,270 millionx. 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. 

Economic significance 

Estimates of spending by Welsh businesses on environmental protection are not available 
from the DETR study. The study of the Environmental Services sector indicated that 80% 
of sales in the sector were to private business, including the Water sector, suggesting, if 
Wales matches the UK pattern, that around £100 million of sales in Wales were to private 
industry. This level of spending by Welsh businesses on environmental protection might 
be expected to support between 2,500 and 3,000 jobs. 
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3. Intensive users of environmental resources 

Introduction 

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. It is readily acknowledged that excluded 
individual firms or sectors may make significant use of environmental resources. But the 
relative intensity of use is normally less compared to included activities such as 
agriculture or forestry, which are wholly dependent on the local environmental resource. 
Manufacturing industry has generally been excluded from this section. 

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: employment 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  

Agriculture 

The activity  

Farming is the major user of the land resources of Wales, with 1.7 million hectares or 
80% of the total land area under agricultural use. Not surprisingly, livestock and livestock 
products accounts for a high proportion of this agricultural activity. Woodland on 
agricultural holdings amounts to 37,156 hectares or just over 2% of the total agricultural 
area. 

Economic significance 

According to the Welsh Digest of Agricultural Census Statistics, in 1999: 

• there were 63,300 persons engaged in work on agricultural holdings, 
including part time and seasonal workers, estimated to be equivalent to 
some 45,200 fte jobs 

• the value of Welsh gross agricultural output at basic prices was £1,050 
million, a fall of 2% over 1998. Net income from farming was estimated at 
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£57.5 million, down from £68.9 million in 1998, a fall of 17%. For 2000, 
this figure was expected to have fallen to a £2.6 million loss. 

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

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 

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 the former Welsh Office Agriculture Department 
(WOAD) and CCW.  

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 

 

The all Wales agri-environment scheme, Tir Gofal, replaces many of the older schemes, 
with payments expected to rise to £14.88m in 2003/4. Agreements under agri-
environment schemes cover a total of some 263,557 hectares in Wales. 

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. 
Capital work on farms also leads to additional local work for contractors and other off-
farm businesses. 
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Forestry 

+The activity 

Forest and woodland areas of over 2 hectares in size total  249,000 hectares, or some 13% 
of the land space in Wales. Just under two-thirds of the total consists of coniferous forest, 
mostly in the form of large plantations in upland areas. Broad-leaved woodland accounts 
for most of the remainder. Of the total woodland, 240,000 hectares is identified as 
productive woodland, of which just under half is managed by the Forestry Commission.xi  
Main forest activities, undertaken in producing timber, include: 

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. 

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. 

Economic significance 

The Welsh Forest Multiplier Studyxii 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 and paper businesses. Of 
this total gross output relatively little was from the management and movement of logs: 

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

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. 

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.  
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Fishing 

The activity 

The fishing industry can be divided into commercial fisheries, recreational fisheries and 
aquaculture.xiii Recreational fishing is considered later as a specialist tourism niche 
markets. Commercial fisheries include: 

• Offshore fisheries involving fishing for finfish, shellfish 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. 

• Shore-based fisheries where gathering is undertaken by hand including cockles, 
mussels and other shell fish on the coastal margins and estuaries. 

• Fisheries involving netting salmon, trout and eels in estuary areas around the coast.  

 

Aquaculture can be divided into two parts 

Marine aquaculture. The main activity in this sector is mussel farming in the 
Menai Straits, now the pre-eminent managed fishery in the UK. There is also 
some oyster farming in the Menai Strait.  

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

Much fish 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 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 

The Ministry of Agriculture, Fisheries and Food recorded the value of fish landed at 
Welsh ports in 1998 at £12.8mxiv. However, estimates made in an Inland and Sea 
Fisheries study suggest a rather higher figure of around £25 million including 
aquaculture. 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. 
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Employment sustained by these activities is around 900 fte jobs, with over half provided 
by inshore fishery. Many of these jobs are part time and/or seasonal. The South Wales 
Sea Fisheries Committee has previously estimated that 1,680 fishermenxv 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. 

Mining and quarrying  

The activity 

Coal is still extracted in Wales, with three operative underground mines together with 
nine open cast sites all in South Wales. 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. 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 

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

1,185 jobs in coal mining 
712 jobs in stone quarrying 
1,029 jobs in sand and gravel extraction. 

 

Electricity generation 

The activity 

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

• There are a number of hydro-electric plants in Wales including two pumped storage 
schemes at Dinorwig and Ffestiniog. There are around 20 other hydro electric 
schemes ranging from Rheidol with a declared net capacity of 56MW to Padarn 
Park with 0.12MW capacity. Excluding the pumped storage schemes, the Declared 
Net Capacity (DNC) of the hydro-electric schemes totals some 150MW. 

• Seventeen commercial wind farms had been established in Wales by the year 2000, 
accounting for 28% of all commercial wind farms operating in the UK. The DNC 
of the wind farm sector is some 205MW. 
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• Four small generators using methane gas from land-fill sites have been established 
in different areas of Wales with a DNC of 8MW. 

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

Economic significance 

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 generatorsxix. On this basis, sustainable 
electricity generation using wind, water and land fill energy sources amounts to 275 fte 
jobs.  

Water abstraction 

The activity 

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 

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

Defence 

The activity 

Defence activity is not normally associated with the environment. However, many 
defence 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. 

Land holdings held by the Ministry of Defence in 2000 in Wales amounted to 20,800 
hectaresxx, including 1,000 foreshore hectares. 
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Economic significance 

The number of personnel recorded as deployed in Wales in 1999 was 8,248, of which 
3,272 were services and 4,976 were civilians 

Transport 

The activity 

Individuals undertook 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.xxi  

Economic significance 

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

Employment in the bus and coach sector in Wales in 1999 was 6,426.xxii It was not 
possible to estimate accurately employment in the provision of rail services at the time of 
the study, though for passenger services at least, the recent creation of the Wales and the 
Borders Train Operating Company should make it easier to derive this figure.  
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4. Sectors dependent on the quality of the environment 

Introduction 

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 a high quality environment. These include tourism and 
leisure, specialist education facilities, inward investment and health.  

 

Summary: employment 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. 

Tourism and leisure 

The activity 

Tourism is primarily concerned with those leisure and other activities which take place 
away from a person’s normal residence. In its broadest definition these include visits 
made for holiday, business, social or other reasons. It includes both trips involving a stay 
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.xxiii 

Total expenditure associated with staying tourism and tourism day visits in Wales in 
1999 was estimated to be £2.3billion. However, some forms of tourism are not dependent 
on environmental factors: 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.  

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.  

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

Information on the importance of the environment to holidaymakers in their choice of 
location was collected in the Visitor Exit and Residents Surveys 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: 

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

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

Economic significance 

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 remainder from spending by Welsh 
residents.  

Direct employment in the tourism sector was estimated to be some 66,440 fte jobs in 
1996.xxvi 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. 

 

Inward investment 

The Activity 

Inward investment is defined as the attraction of new businesses into Wales, including 
externally-owned new business start-ups, relocations from outside Wales and substantial 
additions to existing externally-owned businesses in Wales. Inward investment depends 
on a range of factors, each likely to be accorded different priority by decision-makers. 
However a location’s quality of life perceptions increasingly have an impact in terms of 
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the willingness of staff with necessary skills to relocate, and can therefore hold the key to 
an investment proceeding or not. 

Economic significance 

It is estimated that in 1999-2000, total new inward investment in Wales was £668m, 
creating or supporting some 14,100 jobs (defined by Invest in Britain criteria).xxvii. The 
proportion of this 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 regionsxxviii.  

Specialist education 

The activity 

While all 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 has developed in Wales. Some specialist 
academic units will relate to environmental research. However much of this activity has 
been included in the organisations offering environmental goods and services section 
earlier. 

Economic significance 

Given the lack of information on the total number of such centres, any estimate of the 
economic significance must be tentative. Although larger national centres may 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 
jobs in this sector. 
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5. Valuing the environment 

Introduction 

The 1996 Welsh Input-Output Tablesxxix 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 allowing estimation of the effects of changes in one part of the 
economy on the rest.  Input-Output tables describe the economy in terms of employment 
(quantity and income), output and GDP contribution, with the Welsh 1996 Tables using 
67 separately defined industry sectors.   

In the context of this study the Input-Output tables are able to quantify the trading links 
between those activities defined as relating to the environment and the rest of the 
economy in Wales. In order to incorporate information on activities concerned with the 
environment outlined earlier, various linearity assumptions have had to be made: 

• That the average outputs and wages per person and wages for the defined 
environment related activities match those of the appropriate sectors; 

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

• That marginal impacts equal average impacts.  

In addition to these general assumptions, a number of particular assumptions have been 
made when mapping 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 these into 9 standard SIC Big categories for ease of presentation. 

 

Summary: including indirect effects, employment resulting from activities 
related to the environment in Wales total 169,000 fte’s and account for £1.8 
billion in disposable income in generating output worth £8.8 billion. This direct 
and indirect employment is 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% 
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Summary of employment in activities concerned with the environment 

The table below provides estimates for full time equivalent (fte) employment from 
activities concerned with the environment in Wales by summarising the estimates of the 
earlier sections. 

Employment in environment related sectors 
Sector Direct fte Employment 

Voluntary environment sector 829 

Public environmental services 3,852 

Conserving the built environment 291 

Environmental goods and services 4,853 

Landscape services 7,000 

Waste management and recycling 3,424 

Pollution 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 

There are difficulties in mapping the data gathered from the various sources used in the 
previous chapters onto the Welsh Input-Output tables. For instance, data from the MAFF 
census on those working in agriculture records much higher figures than Census of 
Employment data used in the Input-Output tables, with some jobs on farms being 
concerned with food processing and preparation or contracting. Similarly, employment 
supported by spending in the tourism & leisure sector is spread across various sectors 
including retail, accommodation and transport.  These differences have been reconciled 
by 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. In the case of direct jobs, not all sectors of the Input-Output 
table are involved. 



 25

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  

 

The Welsh Input-Output Tables estimate a total employment in Wales in 1996 of 964,000 
fte’s. If fte employment in 2000 was comparable, direct employment in activities 
concerned with the environment (117,000) would have been 12% of the total for Wales. 

The Input-Output tables provide estimates of the output generated by this employment, 
based on the assumptions noted above. These estimates are presented below. Because of 
these assumptions the environment share of each sector output must match its 
employment share. 

 
Environment related expenditure by SIC sector 

SIC Sector Direct output expenditure £m 

Agriculture & fishing      1,128  

Energy & water         729  

Manufacturing      1,886  

Construction         149  

Distribution, hotels & restaurants         706  

Transport & communications         419  

Banking, finance & insurance         127  

Public administration, education & 
health 

        705  

Other services         266  

Total      6,115  

The Welsh Input-Output tables estimate a total industry gross output in Wales of 
£60,707m.  Direct output from activities concerned with the environment (£6,115m) is 
therefore just over 10% of all output in Wales. 
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Multiplier Effects 

The Input-Output tables allow the estimation of the economic consequences of changes 
by tracing impacts through supply chains and income effects. Multipliers are calculated 
for output, income, employment and GDP.  As noted earlier, direct fte employment in 
activities defined as related to the environment amounts to 117,000.  Employment 
multipliers across the economy derived from the Welsh Input-Output Tables are 
summarised below. Note that through supply chains and induced-incomes, multiplier 
effects are spread widely across the economy, as the effects of activity in one sector result 
in activity in other sectors. 

Use of these Welsh Input-Output tables suggests that the 117,000 jobs in activities 
directly relating to the environment support a further 52,000 jobs in Wales, bringing the 
overall total to 169,000.  The overall multiplier effect is 1.44, or, in other words, on 
average every 100 fte jobs in activities relating to the environment support another 44 
jobs elsewhere in Wales. 

Total employment in Wales was estimated at 964,000 fte’s. The 169,000 fte’s resulting 
from the environment are then 17% of total employment in Wales. 

 

Direct and indirect employment from environment related activities 

FTE jobs Direct Indirect 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 admin., education & health 12,987 2,652 15,639 

Other services 7,500 6,155 13,633 

Total 117,655 51,677 169,332 

The direct value of turnover (output) from activities relating to the environment is 
estimated at £6,115m.  As a result of the resources required to produce this output, and 
the incomes and subsequent spending generated, a further £2,737m of turnover is added 
in Wales, bringing the total output or spending dependent on the defined environment-
related activity to £8,852m.  The overall expenditure multiplier is 1.45, or in other words, 
for every £100 of output by activities relating to the environment, another £45 of output 
is supported elsewhere in Wales. 

The £8,852m of output as a consequence of the environment is 15% of the £60,707m 
gross output across all activities in Wales. 
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Direct and indirect output from environment related activities 
£m Direct Indirect 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 

Banking, finance & insurance 127 650 778 

Public admin. education & health 705 95 800 

Other services 266 197 463 

Total £m 6,115 2,737 8,852 

The tables below track the effects of environment related activities in terms of Gross 
Domestic Product (GDP or the sum of value added) and Disposable Income to labour (i.e. 
pay for workers in Wales). The GDP of direct activities relating to the environment is 
£1,643m. Through indirect multiplier effects another £724m of value is added, bringing 
total GDP to £2,367m. The overall GDP multiplier is 1.44. The environment related GDP 
of £2,367m then constitutes 9% of the £26,886m total for Welsh GDPxxx. 

The disposable (after direct taxes) income to labour of direct activities relating to the 
environment is £1,225m.  Indirect multiplier effects add another £563m, bringing the 
total to £1,788m.  The overall disposable income multiplier is 1.45. Then the 
environment related total income to labour of £1,788m was 10% of the estimated 
£17,794m Welsh disposable income to labour. 
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Direct and indirect GDP from environment related activities 
£m Direct Indirect 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 admin. education & health 331 60 391 

Other services 82 74 156 

Total 1,643 724 2,367 

 

Direct and indirect disposable income to labour 
£m Direct Indirect 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 admin. education & health 237 46 283 

Other services 66 60 126 

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

Future Potential 

The analysis above has demonstrated the level and significance of economic activities 
that can be directly attributed to the environment in Wales. It is reasonable to assert, 
given the quality of that environment, that 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, local communities and residents. 
However, there are other sectors, notably agriculture, that are likely to continue to see 
some decline in economic activity. In terms of proportionate change, the major growth 
sectors are set to be the environmental businesses and services sector together with waste 
treatment and recycling. Other sectors likely to experience continued decline in 
employment terms include agriculture, mining and quarrying, and defence.  

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 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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Public inputs 

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. The table below presents 
estimates of public support by sector 

  

Public supported sector employment 
 Total direct 

employment 
Public sector 
supported 

% of sector 
public 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 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% 

 

Overall, it is estimated that 25,600 direct jobs or 22% of the total are directly supported 
by the public purse.  As expected, this proportion varies widely between sectors, with 
Defence being the largest sector supported entirely by public moneys. Other sectors with 
a high proportion of public supported employment include agriculture, waste 
management and recycling, public sector environmental services and the voluntary 
environmental services. 
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Challenges and Opportunities. 

This study has provided quantitative estimates, necessarily tentative, of the substantial 
role that the natural and physical environment plays in the economic life of Wales. There 
are significant opportunities to enhance that role, whilst recognising the potential 
conflicts between economic development and the sustainable environment. The essential 
challenge is to find complementary activities that can improve the economy without 
detracting from the quality of the environment in Wales. It is increasingly clearxxxi that 
the quality of the environment can be a major influence in attracting and retaining the 
value-adding businesses and productive people that will determine future prosperity. As 
such the quality of the Welsh environment, carefully managed, may prove the 
competitive advantage that can provide the foundation for meeting the ambitious 
economic aspirations of the Welsh Assembly Government.  
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