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• The evidence on climate change is
‘incontrovertible’ and action is already being
taken to reduce greenhouse gas emissions at
global, EU and UK levels as well as in Wales and
locally.

• Changing to a low carbon economy will involve
a major restructuring of production and
employment. The key question is who will pay
the price of change.

• Wales has high levels of emissions per head.
Industry accounts for more than half of these.

• The Welsh Assembly Government is committed
to reducing greenhouse gases by 3% a year in
areas of devolved competence. Non-devolved
areas are included in the UK target to reduce
emissions by 26% by 2020.

• The reductions are being achieved through
carbon trading schemes, taxation and
regulation, and changes in consumer demand
and habits.

• Reducing greenhouse gas emissions will mean
some jobs will disappear, many will change, and
some jobs will be created.

• Estimating the impact of change is complex as it
depends on the characteristics of the company,

the amount of energy used, the price of carbon
and of other inputs, supply chain and spin off
effects, and the risk of ‘leakage’ overseas.

• In the UK the Welsh economy is the most at risk
of change because of the importance of large
carbon-emitting industries (e.g. iron and steel) –
about 18,000 jobs could be affected.

• A further 100,000 jobs are in sectors likely to
see significant change e.g. power generation,
automotive, construction.

• About 20,000 new jobs could be created in new
‘low carbon’ sectors, e.g. renewable energy and
energy efficiency, and in existing industries.

• But the low carbon goods and services sector is
relatively weak in Wales compared with the rest
of the UK.

• The Welsh Assembly Government has produced
a large number of strategies and plans on
environmental issues as well as a green jobs
strategy.

EXECUTIVE 

Climate change
means economic
change

Wales will have to
reduce its greenhouse
gas emissions

Wales is at risk of losing
jobs from vulnerable
sectors and might not
benefit from jobs in new
low carbon industries.

The Welsh Assembly
Government has lots
of strategies and is
taking some action
but it is not enough

summary 
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• There are many initiatives to promote renewable
energy, encourage domestic energy efficiency
and sustainable construction, and advise
businesses.

• The various strategies could be more joined-up,
both with each other and with action on the
ground.

• There is a significant gap in strategy and action
on skills.

• There needs to be a more robust evidence base
that informs thinking and actions. 

• There needs to be a firm commitment to a ‘just
transition’ to a low carbon economy. 

The Welsh Assembly Government should:

• Put fairness and job creation at the centre of its
climate change and green jobs strategies. 

• establish a high-level group lead by the First
Minister to drive forward the transition to low
carbon.

• Ensure the green jobs strategy is joined up with
other strategies and with action on the ground. 

• Focus on job creation. 

• Report progress regularly to Wales TUC and
others. 

• Produce comprehensive action plans to support
vulnerable sectors and their workforces. 

• Urgently address the skills needed for a low
carbon future.

• Ensure that new green jobs are decent jobs.

• Recognize the key role of employees in
‘greening’ workplaces and support a green
workplace campaign.

• Develop support for communities vulnerable to
change.

• Establish a sound evidence base for its low
carbon policies and actions. 

The Welsh Assembly
Government needs
to do more
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It is now widely known that the evidence on
climate change is ‘incontrovertible’, and that the
costs of action to reduce carbon emissions are
less than the costs of inaction in the long term.
The debate has moved on from whether climate
change is occurring to how deep and rapid cuts
in carbon emissions need to be. 

The Welsh Assembly Government has pledged to
contribute to global and UK efforts to reduce its
carbon emissions, through a 3% annual cut in
areas of devolved competence. A raft of strategies
and plans has been produced to achieve these
reductions, covering everything from energy
generation and energy efficiency to waste and
transport. 

However, the reduction of carbon emissions will
not only affect the environment: it will have a
major impact on the economy employment too.
More than nine years ago, the Canadian Labor
Congress likened the change that was likely to
occur as:

‘a restructuring of the economy comparable
only to the industrial revolution’. 
Canadian Labour Congress 2001

Others have used similarly dramatic terms –
Cedefop (2009, p.1) says the changes are ‘the
second greatest economic transformation after
the industrial revolution’, while the Climate Group
(2007, p.4) also refers to a ‘low carbon economic
revolution’. 

Whether the change is of such a magnitude or
not, previous periods of significant economic
restructuring have often left ordinary workers, their
families and communities bearing the brunt of
change. Large parts of Wales are still paying the
price for the rapid shift away from industrial
production over the last 30 years. The prospect of
further large-scale change, without any off-setting
action, would not only be morally wrong and
socially damaging, but it could also reduce public
and workers’ support for tackling climate change.

1. INTRODUCTION
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The Canadian Labour Congress and other labour
and trade union organizations, including the TUC,
have argued that the burden of adjusting to a low
carbon future must not be borne solely by
workers and their communities (Canadian Labour
Congress, 2001; TUC, 2008). They have stressed
that the transition to a low carbon, sustainable
economy must be ‘just’ – and so the term ‘just
transition’ has been coined to embrace the idea. 
Three key ideas underpin a ‘just transition’: 

• The first is that workers and communities should
not bear the brunt of change. In terms of
employment, it is not clear whether there will be
a net loss or gain of jobs but there will
undoubtedly be ‘job churn’, with new jobs not
necessarily being the same type or in the same
location as old jobs. A just transition would
mean that job loss is minimized, new jobs have
decent terms and conditions, and that workers
and communities are helped with change. 

• The second is that workers and communities
should be actively involved in the process of
change. Not only is this a matter of fairness but
it also enables transition to be faster and more
efficient. 

• The third is that a just transition can have
additional benefits for the wider economy,
through long term planning, research and
development and the reduction of poverty and
social exclusion.

These ideas have been developed into a set of
principles for the UK, which are shown in Figure 1.

Although the idea of a ‘just transition’ has gained
some international currency, it has been marginal
to discussion in the UK until very recently.
However, the recent UK government’s low carbon
industrial strategy (Department for Business,
Innovation and Skills, 2009) makes a commitment

Figure 1 Just Transition principles

1. Meaningful environmental transition and sustainable development
Environmental transition is both inevitable and desirable. Environmental degradation is one of the most serious
threats facing humankind; all sections of society need to work together to prevent further damage to the planet’s
natural ecosystems.

2. Representation and employee involvement
It is essential that all sections of society have their perspectives voiced, considered and defended in decision-
making bodies dealing with environmental transition. This includes representation at a variety of levels, from seats
on national policy-making fora to involvement in more specific local negotiations, such as those surrounding
environmentally triggered plant closures.

3. Stable employment and long-term planning
A key element in ensuring a Just Transition is the long-term planning necessary to achieve stable employment.
This does not just involve keeping individuals in work: it also includes preserving job equity, and ensuring that pay,
conditions and health and safety do not suffer as a result of the changes that occur.

At the heart of the Just Transition concept is recognition that ensuring social justice in the transition to a low
carbon economy cannot be based on the vain hope that the market alone will provide. Planning and proactive
policies by government to take full economic advantage of the global environmental transition is a basic
precondition of a just transition. Without the necessary incentives and conditions for green enterprise and
investment to get underway, current jobs will simply be lost to other countries, rather than be transformed into
green jobs. The UK Government is only starting to recognise the truth of this now and there is still a very long
way to go when we compare our economy to our European neighbours. 

4. Social justice and a fair distribution of costs
Just as support for environmental change is needed from all sections of society, so the costs of that change must
fall proportionately on all sections.

5. Government backing and a united purpose
Achieving Just Transition relies on a high level of commitment from all relevant stakeholders – not least the
Government, trade unions and employer federations.
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This project

Because of concern about the potential impact of
climate change restructuring on the economy and
employment in Wales, Wales TUC commissioned
the Bevan Foundation to undertake a review of
the impact on employment and to identify
possible action. The review consisted of:

• An assessment of the possible impact of
reductions in carbon emissions in Wales on
employment.

• An analysis of the steps currently being taken to
manage restructuring.

• Development of suggestions about what more
needs to be done.

The project has involved the following:

• A review of UK and Welsh Assembly
Government strategies and plans to reduce
carbon emissions and to create a low carbon
economy.

• A review of analyses of the economic impact of
climate change restructuring in other parts of
the UK and on various economic sectors.

• An analysis of data on employment in Wales and
on carbon emissions in Wales.

The project ran from April - November 2009,
during which time a considerable number of

to ensuring the transition is just and to
establishing a Just Transition Forum to advise
government.

The idea of a ‘just transition’ has yet to have any
kind of profile in Wales. The Wales TUC argued
strongly for a just transition to underpin the Welsh
Assembly Government’s green jobs strategy
(Welsh Assembly Government, 2009a), but the
final strategy makes no reference to the idea
(Welsh Assembly Government, 2009b). Similarly,
Wales TUC argued for a ‘just transition’ in its
submission to the consultation on the draft
Climate Change high-level strategy (Wales TUC,
2009). Although the final version has not been
published, the concept of a just transition is
absent from the subsequent draft climate change
action plan (Welsh Assembly Government,
2009d).

government plans, strategies and initiatives were
issued or finalized. The announcements have
continued after the completion of this report in
December 2009, for example with the Assembly’s
Enterprise and Learning Committee’s inquiry into
generating green jobs, the promotion of hydrogen-
fuelled vehicles etc.

Yet in all this flurry of activity, that the transition to
a low carbon economy should be fair as well as
green has continued to have little recognition. The
idea of ‘a just transition’ to a low carbon future
must be at the centre of policy and action.
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This section looks at the current position on
carbon emissions in Wales, and the target for
future years – essentially ‘where are we now’ and
‘where do we want to get to’. It has a particular
emphasis on carbon emissions from industry,
commerce and the public sector. Measuring
greenhouse gases is complex and there are a
number of different ways of estimating emissions
– Annex 1 gives further details about how
emissions are measured.

Current Position

Wales is one of the worst emitters of greenhouse
gases in the world, ranking 13th for emissions per
head (National Assembly for Wales 2009). Wales
also emits by far the highest amount of
greenhouse gases per head in the UK (National
Assembly for Wales, 2009), accounting for 7.4%
of the UK’s emissions in 2007 (AEA, 2009).
However, Wales’ small size means it accounts for
only a tiny proportion of global CO2 emissions –
less than 0.4% of the annual emissions of the US
and China (CBI, 2008). Nevertheless, Wales’ high
profile as a ‘polluter’ makes it a prime target for
emissions reduction efforts.

Measured by gases produced, Wales emitted an
estimated 46.8 mt of greenhouse gases in 2007.
CO2 (carbon dioxide) was by far the most
significant gas produced (39.5 mt), followed by
methane (AEA, 2009). 

Greenhouse gas emissions in Wales are on a
downward trend, having reduced by 14.7% overall
since 1990. Although this is welcome, the
reduction in Wales is less than in England or
Scotland (AEA, 2009). This too makes Wales
stand out as an area for special attention.

Industry is a key source of greenhouse gas
emissions in Wales, accounting for more than half
of emissions in 2007 (AEA, 2009). Within industry,
by far the most significant sources of greenhouse

gases are power generation and refineries, which
together accounted for nearly a third (31%) of all
of Wales’ emissions. Iron and steel manufacturing
was also significant, accounting for a further 14%,
whilst various industrial processes, notably
cement and aluminium production1, accounted for
a further 7% of emissions. The rest of Wales’
greenhouse gas emissions came from road
transport (13%), landfill (3%), residential
combustion (8%) and ‘other’ (14%). Agriculture
accounted for 10% of emissions. Figure 2 gives
the breakdown of emissions by sector for 2007. 

2. CARBON
emissions in
Wales

Figure 2 Greenhouse Gas Emissions,
Wales 2007

Source: AEA, 2009 p.28



7

G
R

E
E

N
JO

B
S

A
N

D
JU

S
T

IC
E

IN
L

O
W

C
A

R
B

O
N

W
A

L
E

S

UK and Wales Targets

The arrangements for limiting greenhouse gas
emissions are complex and involve international
and EU agreements, UK targets and the Welsh
Assembly Government’s own aims. 

The UK’s targets are set out in the Climate
Change Act 2008. The Act sets out legally binding
targets to:

• reduce net CO2 emissions by at least 26% by
2020 (against 1990 figures) and 

• reduce net greenhouse gas emissio0ns by at
least 80% by 2050.

The UK Committee on Climate Change, which
proposes the UK’s carbon budgets, has since
recommended that the target should be a 34%
reduction in emissions of all greenhouse gases by
2020 compared with 1990, rising to 42% if a new
global agreement on reduction is agreed
(Committee on Climate Change, 2008). The 34%
target has been accepted by the UK Government.  

Although the UK target applies in Wales, the
Welsh Assembly Government has a separate and
additional target. The ‘One Wales’ programme
commits the Welsh Assembly Government to
‘achieve annual carbon reduction-equivalent …
emissions of 3% per year by 2011 in areas of
devolved competence’ (Welsh Assembly
Government, 2007). 

Since this commitment was made, more than two
years have been spent specifying how the target
is to be measured. The draft Climate Change
strategy (Welsh Assembly Government, 2009e)
proposes that:

• the target applies to all greenhouse gases

• it will be based on measures of production
rather than consumption (but there will be
separate reporting of emissions consumed in
Wales)

• average emissions for the period 2006-2010 will
be used as the baseline

• the target will apply from 2011

• the target applies to all industry other than
power and heavy industry, as well as residential,

transport and public sectors

• there will be separate targets for these sectors.

The draft Climate Change Programme of Action
(Welsh Assembly Government, 2009d) states that
reductions in emissions deeper than the agreed
3% may be required in future. The Welsh
Assembly Government and Climate Change
Commission are exploring the implications of 6%
and 9% reductions in emissions. In addition, it is
proposed to specify ‘minimum contributions’ to
emissions reduction that are expected in the
transport, residential and public sectors.

These proposals mean that there are effectively
several targets that apply to the economy in
Wales: the UK government’s target which applies
to power and other ‘heavy industry’; the Welsh
Assembly Government’s annual target which
applies to all other industry, commerce and the
public sector; and ‘minimum contributions’ for
specific sectors. The status of installations which
fall into the EU’s Emissions Trading Scheme but
which are part of the Welsh public sector is not
clear.

It is difficult to assess whether the targets for
Wales are more or less stringent than those for
the UK as a whole, as data on emissions from



8B
E

V
A

N
F

O
U

N
D

A
T

IO
N

‘areas of devolved competence’ are not available
nor is the data for the baseline year. Table 1 gives
a very rough estimate of the implications of the
various targets. It suggests that the Welsh
Assembly Government’s 3% target is broadly
comparable with the UK government’s 26%
target. However neither this nor the 6% or 9%
possible targets would deliver the UK Climate
Committee’s recommended 42% reduction. In
other words, the Welsh Assembly Government
does not appear to be seeking a
‘disproportionate’ reduction in emissions.

Conclusion

There is no doubt that Wales is a significant
producer of greenhouse gases, due in large part
to its industrial structure and in particular the
presence of iron and steel and power generation
plants. However, there should be caution targeting
these sectors to reduce their emissions simply
because of their scale – other sectors need to
make a substantial contribution to reductions also. 

The Welsh Assembly Government’s target does
not appear to be more ambitious than the UK
Government target, but it has proved difficult and
time consuming to define. 

Table 1 Target Emissions for Greenhouse Gas in Wales

Wales Emissions 
1990
2006

26% reduction by 2020 
42% reduction by 2020

3% p.a. from 2010 by 2020
6% p.a. from 2010 by 2020
9% p.a. from 2010 by 2020

UK targets

Wales targets

Kt greenhouse gas
from all sources

55,118
51,058

40,787
31,968

37,651
35,358
33,137

Kt greenhouse gas
excluding energy sector

11,000
8,800

6,489
6,094
5,711

Note: the energy sector has been excluded to produce a very rough estimate of emissions from
‘areas of devolved competence’. Data for 2006 is used instead of the 2006-2010 average.
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There are a number of different ways in which
businesses in Wales will be driven to reduce their
carbon emissions, through a mixture of
compulsion, encouragement and market forces.
Most importantly, various means of regulating
emissions through trading of carbon are either in
place or will shortly be introduced. Taxation and
regulation of activities that emit carbon are also
significant, as is consumer demand for lower
carbon goods and services.

Emissions Trading: EU ETS 

There are two tools which are currently used to
regulate carbon emissions in Wales directly – the
European Union’s Emissions Trading Scheme (EU
ETS) and the UK’s Carbon Reduction
Commitment. These two are widely seen as the
key drivers of carbon reduction, although they are
by no means the only tools.

Under the EU ETS, industries covered by the
scheme are allocated a carbon allowance.
Installations are required to monitor and report
their emissions and at the end of each year they
must cover their actual emissions with their
allowance. They can buy or sell additional
allowances as necessary. The scheme covers
heavy industries such as:

• Electricity generation;
• Iron & steel;
• Mineral processing industries such as cement

manufacture;
• Pulp and paper processing industries;
• Domestic aviation from 2011 (international

aviation is under discussion).

Phase 1 of the scheme ran from 2005-2007 and
Phase II runs from 2008-2012. Discussions are
currently underway about Phase III of the scheme,

which will run from 2013
possibly to 2020. The
carbon allocations made to
industry in Phases 1 and II
are widely regarded as
relatively generous and the
price of any carbon to be
purchased is relatively
cheap. 

In Wales, there are 61
installations registered under
Phase II of EU ETS,
although only 39 of them
emitted any CO2 in 2006 –
these are shown in Figure 3.
Altogether these installations
were responsible for 56% of
Wales’ CO2 emissions. Two
establishments alone – Port
Talbot Steelworks and
Aberthaw Power Station –
accounted for a third of
Wales’ emissions.   

3. DRIVERS
for change
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Figure 3 Wales EU ETS Installations 2007

Installation Name

Aberthaw Power Station
Port Talbot Steelworks
Connahs Quay Power Station
Chevron Ltd, Pembroke
Total Milford Haven
Baglan Bay Power Station
Uskmouth Power Plant
Deeside Power Station
Padeswood Works
Shotton Combined Heat and Power Station
Barry Power Station
Kronospan Ltd
Celsa Manufacturing (UK) Ltd
Point of Ayr Terminal 
UPM – Kymmene (UK) Ltd
Airbus UK Ltd
Corus Packaging Plus UK
Pont-y-felin Insulation
Solutia UK Ltd Newport
Warwick International Ltd Mostyn
Corus UK Ltd 
Alphasteel Ltd
Novera Energy Mines Gas Generation Plant
Bridgend Boiler House (Ford)
University Hospital of Wales 
Visteon Swansea Boiler House
RF Brookes Rogerstone Park
District Energy Ltd
Solutia Generating Plant District Energy Ltd
Corus Colours
Morriston Hospital
RAF St Athan
Dennis Ruabon
Bro Morgannwg NHS Trust (PoW Hospital)
South Cornelly Power Station
Celsa Manufacturing UK Ltd New Melt Shop
Dynevor Arms LNG Storage Facility
Magnox Electric Ltd Wylfa
Cardiff IDC

Total

Installation Type

Electricity generation
Industry
Electricity generation
Industry
Industry
Electricity generation
Electricty generation
Electricity generation
Industry
Industry
Electricity generation
Industry
Industry
Industry 
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Industry
Public
Industry
Industry 
Industry
Industry
Industry
Public
Public
Industry
Public
Electricity Generation
Industry
Industry
Electricity Generation
Industry

Emissions 2006
(tonnes CO2)

7,340,340
6,589,194
3,158,476
2,251,765
1,234,371
1,142,501

866,925
640,379
623,006
485,252
237,008
104,287
63,051
54,992
46,010
35,154
35,111
31,539
28,377
23,241
21,625
20,889
15,160
12,040
9,548
8,074
7,912
6,183
5,597
5,459
5,386
5,367
3,002
2,889
2,790
2,775
2,512

640
264

25,129,091

Source: National Assembly for Wales Sustainability Committee (2009a), Table 2 p.5
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It is not clear if Phase III will continue in this vein.
Some have argued that the new phase will bring
signficant change. For example the Carbon
Trust has described the EU’s proposals for Phase
III as:

‘probably the most radical development in the
energy and environmental policies of the EU and
its Member States since the founding Treaties of
the European Community’ 
(Carbon Trust, 2008 p. 2). 

The proposals for Phase III depart from previous
phases by: 

• Having a lower ‘cap’ on emissions, to achieve a
reduction in EU emissions of 21% on 2005
levels by those sectors included in the scheme.

• Including more sectors in the scheme, such as
non-ferrous metals; rock wool, stone wool and
gypsum; various chemicals; carbon capture and
storage-related emissions; plus combustion
facilities above 20MW. 

• Ending free allocations to power generators and
gradually phasing out free allocations to other
sectors by 2020.

• Introducing ‘auctions’ for allowances.  

The proposals are still under discussion and it
may be that they will be modified.. 

Emissions trading: 
UK Carbon Reduction Commitment

The second tool is the UK Carbon Reduction
Commitment (CRC) which will run from April 2010
(Department of Energy and Climate Change,
2009). It will introduce UK emissions trading to
commercial and public sector organisations which
have an annual mandatory half hourly metered
electricity use above 6,000MWh (i.e. more than
approximately £500,000 a year) and which are not
covered by the EU Emissions Trading Scheme or
Climate Change Agreements. It is likely to apply to
a range of medium-large power users such as
supermarkets, hospitals, hotel chains, government
departments and large local authority buildings, in
Wales as well as England. 

Organisations covered by the CRC will need to
purchase carbon allowances, initially at a set price
of £12 per tonne. Organisations that exceed their

allowance will have to buy extra credits to cover
excess emissions, while those that do not use
their allowance will be able to sell their unused
credits. Money raised from the sale of unused
allowances is paid out to the best performing
firms as a ‘bonus’. 

The number of establishments in Wales covered
by the CRC is not yet known, not least because
the onus to register rests with an organisation’s
head office which, in the case of many Welsh
establishments, is outside Wales.

Taxation and regulation

The main taxation tool is the Climate Change Levy
(CCL). This imposes a 15% surcharge on the
energy costs of businesses and the public sector
energy use. Businesses and public sector bodies
can seek a reduction in taxation of up to 80% in
return for signing up to Climate Change
Agreements, which set binding energy efficiency
targets. 

Other taxation which contributes to reducing
greenhouse gas emissions are Vehicle Excise Duty
(with high emissions vehicles paying higher duty),
Landfill Tax and the Landfill Allowance Trading
Scheme, although this is not their primary
purpose.

Other mechanisms also encourage changes in
business and consumer behaviour. Mechanisms
used include: 

• the Renewables Obligation (RO) which requires
licensed electricity suppliers to source a
proportion of the electricity they supply from
renewable sources.

• the Renewable Transport Fuel Obligation which
requires fuel suppliers to ensure a percentage of
their aggregate sales of road fuels is made up of
biofuels. 

• The Carbon Emissions Reduction Target 2008-
11 which requires energy suppliers to improve
energy efficiency for low-income consumers.

• New building regulations which will require all
new buildings to have zero emissions by 2011. 

• Regulation of vehicle emissions.

• Regulation of other products such as the use of
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incandescent light bulbs and the energy
efficiency of domestic appliances. 

Consumer Demand

Consumer demand is a key driver for low carbon
products, but its importance is not always
recognised (Titley et al., 2009). Although changes
in consumer spending are difficult to forecast,
some evidence suggests that consumers are
taking more account of the need to address
climate change and in some instances are
switching to ‘greener’ products. However opinions
differ about the extent to which consumers are
willing to pay a premium for ‘green’ goods and
services. Titley et al. (2009) also note that there
has been an increase in businesses which
voluntarily comply with codes of practice such as
ISO standards on the environment, and signaling
their ‘green’ credentials e.g. via labeling. 

Conclusion

There are a number of drivers to reduce carbon
emissions. The majority are instigated by the EU
or by UK government, including emissions trading,
taxation and regulation. However consumer
demand is also key. All these drivers contribute to
shaping the economy in Wales and in turn impact
upon employment.
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This section considers the possible impact of
reductions in carbon emissions on the economy
and employment in Wales. It is important to stress
that it is not making any forecasts or predictions
of change; however it does highlight industries
(and jobs) that are at risk of change from the drive
to reduce greenhouse gas emissions.

There have been a number of attempts to identify
and quantify the possible impact of tackling
climate change on the UK economy (Committee
on Climate Change, 2008; Carbon Trust, 2008a;
Titley et al., 2009), on particular sectors (Carbon
Trust, 2008b) and regionally (Regeneris Consulting
(2009) on Liverpool; Deloitte (2009) on
Manchester and URS (2007) on the West
Midlands). These mainly look at the relative
concentration of sectors which are either large
emitters, large energy users or likely to be highly
regulated. Although each report uses a slightly
different definitions and methodologies, their
conclusions are surprisingly consistent. 

Before going on to look at the findings, there are
some important caveats to bear in mind when
considering what that impact might be. 

First, the impact will vary significantly according to
how a company responds i.e. whether it fails to
adapt or pro-actively seeks new opportunities.
According to the Carbon Trust (2008b), a
proactive and well positioned company could
increase its value by up to 80% by tackling
climate change, whereas a poorly positioned or
laggard company could see up to 65% of value
threatened. The factors that drive success in the
mainstream economy – competition, investment,
skills, enterprise and innovation – are just as
relevant to a low carbon economy (Titley et al.,
2009). 

Second, there are considerable variations in the
likely impact between sectors (Carbon Trust,
2008b). Some sectors are likely to be
transformed, whilst others will see only modest
change. However the greatest risks, and
opportunities, are found in specialist niches within
sectors, where businesses are particularly
exposed to shifts in regulation, technology or
consumer demand. For example, in the
automotive sector, battery manufacturers could
stand to gain most on major breakthroughs in
electric vehicle technology. 

Third, the indirect effects
of tackling climate change
could be just as
significant as the direct
effects (Carbon Trust,
2008b). For example, the
refining industry is more
likely to be affected by
regulation in the auto
industry to increase fuel
efficiency, rather than the
regulation of refining itself.
Identifying these supply
chain and spin off effects
is not straightforward. 

4. THE IMPACT
on the economy
and employment
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So, the likely impact of carbon reduction
measures on Wales will depend not only on the
overall sectoral composition of the economy, but
on the particular mix of businesses within sectors
and the preparedness of companies within the
sector to take action. 

Change arising from Emissions Trading

The impact of the EU ETS on the economy is
complex, because although the trading scheme
imposes higher costs on industry it also creates a
market which supports higher prices (Carbon
Trust, 2008a). 

Carbon trading impacts on industries through the
cost of purchasing permits, through the impact on
electricity prices, and through vulnerability to
international competition. 

The cost of carbon is a key factor, with carbon-
intensive industries being required to buy
allocations to cover their carbon emissions. The
price of carbon and the proportion of a sector’s
input costs that is attributable to carbon are
therefore crucial. The Carbon Trust found that in

the most carbon intensive sectors, each
€10/tCO2 paid for carbon would increase input
costs by more than 2% of GVA. As carbon prices
by 2020 are likely to be in the range €20-
€40/tCO2, this is equivalent to a cost increase of
more than 4-8% of GVA if sectors paid for all their
emissions. 

The second impact of carbon trading is on the
price of electricity. This is widely expected to
increase significantly up to 2020 as higher carbon
prices are passed through to electricity
consumers. The Carbon Trust estimates that at a
price of €20/t CO2, UK electricity prices would rise
by around €10/MWh if generators pass through
the ‘opportunity’ cost. It concludes that half of the
‘top twenty’ carbon intensive sectors – plus three
other activities – face electricity cost increases
exceeding 1% of GVA for each €10/t CO2

increase in the carbon price.

The Carbon Trust combined the effect of a carbon
allocation price of 20 euro / tonne CO2 with higher
electricity prices, as a proportion of GVA to
identify 20 sectors which are most ‘cost sensitive’.
The results are shown in Figure 4. 

Figure 4 Extract from Committee on Climate Change Estimate of Vulnerable Sectors

Maunfacturing sectors most cost sensitive to carbon pricing/employment as proportion of UK employment

Source: Committee on Climate Change (2009) p. 372
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GDP of the whole economy could fall by less
than 2%. This sector also employs substantial
numbers of people, which are, moreover,
concentrated in a few localities. 

• Refining, which has a modest presence in
Wales, is at moderate risk. However the Carbon
Trust notes that the EU ETS is unlikely to have a
substantial impact on refining because the
carbon costs are small compared to other
costs. 

• Pulp and paper, also with a modest presence in
Wales, is also at ‘moderate’ risk. The Carbon
Trust (2008a) estimates these industries face
cost impacts close to 5% of GVA per €10/t CO2

plus between 3 and 6% of GVA because of
higher electricity prices. 

• household and sanitary products and toilet
requisites, 

• flat glass manufacture, 

• inorganic chemicals and 

• cement. 

The effect of higher carbon prices through the EU
ETS could have a marked effect on the economy
and employment in Wales. 1.9% of employment in
Wales is found in the 16 sectors which spend
more than 10% of their GVA on gas and electricity
(HM Government, 2009a). The UK Committee on
Climate Change estimates that the Welsh
economy is the most vulnerable in the UK to
increases in carbon prices because it has a
concentration of industries at greatest risk (Table
2), although it estimates that a slightly lower
proportion of employment – 1.4% – is in the
sectors at greatest risk (Committee on Climate
Change, 2009). 

Of these twenty sectors, the three with the
greatest risk to their GVA are basic iron and steel,
cement, lime and aluminium, followed by five
sectors whose GVA is at moderate risk, including
pulp, paper and fibre board, refined petroleum
products and inorganic basic chemicals
(Committee on Climate Change, 2009). Other
studies using different methodologies (e.g. Oxford
Economics, 2007) confirm these broad
conclusions about the sectors most at risk. 

Some of the sectors identified are also likely to be
affected by ‘carbon leakage’, i.e. production
moves from the UK to other parts of the world
where carbon costs are cheaper. Not only would
such shifts undermine attempts to control
greenhouse gas emissions, but they would also
see the ‘leakage’ of large numbers of jobs. The
risk of ‘leakage’ depends on barriers to trade, such
as transport costs, closeness to the customer, the
presence of international competition and the
relative importance of carbon costs relative to
other inputs such as labour costs or the exchange
rate (Carbon Trust, 2008a). About 90% of UK
manufacturing is therefore unlikely to be vulnerable
to changes in trade arising from carbon costs, but
about 10% of manufacturing could be vulnerable.
The UK Committee on Climate Change (2009)
stresses that the risks for energy-intensive sectors
could be offset by other mechanisms (e.g. issuing
free carbon allowances to sectors at risk).

The sectors ‘at risk’ and with a presence in Wales
are: 

• Basic iron and steel, which is far more carbon-
cost-sensitive than other activities. According to
the Carbon Trust (2008a), paying ?20/t CO2

would increase their production costs by more
than 25% of GVA. Oxford Economics (2007)
found that output in the basic metals sector
could fall by over 20% by 2020 whereas the

Table 2 Employment and GVA in sectors at risk from carbon trading

UK

Wales
Scotland
Northern Ireland

% GVA in at risk
sectors

2.5
0.48
1.0

% employment in at risk
sectors

1.4
0.4
0.4

Less than 1.0 Less than 0.5

Source: Committee on Climate Change (2009) p. 369
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Our own calculations2 suggest that 18,000 jobs
are in the twenty ‘at risk’ sectors, identified earlier,
which have a presence in Wales. This is 1.5% of
all employment, about the same as the estimates
above. However it is a considerably higher
proportion of manufacturing employment – more
than 10%. Moreover, many of the sectors are of
considerable local importance to employment:
Corus Strip Products alone employs more than
5,000 people at Port Talbot and Pontardawe. 

It is important to stress that this is NOT a forecast
of job loss – the actual impact of higher carbon
prices will depend on many factors as highlighted
at the beginning of this section. Nevertheless, it is
an early warning that major changes to
employment in Wales could be in prospect as a
result of the EU Emissions Trading Scheme.

Changes arising from the 
Climate Change Commitment

The other trading scheme that may affect jobs is
the UK Climate Change Commitment, when it
comes into operation in 2010. It is estimated that
a typical firm entering the scheme and using
6,000MW of energy a year at a cost of around
£500,000 will have to buy £37,656 worth of
carbon credits. The current penalty and bonus
proposals would see the worst performing firm
paying just £3,756 in penalty charges, while the
bonus for the best performing firm could be as
little as 1% of their energy bill.3 The impact on
costs and competitiveness, and hence on
employment, could therefore be small. 

It is not clear at this stage how many
organisations in Wales will be affected by the CRC
– a point noted with concern by the National
Assembly for Wales Sustainability Committee in
2008, and shared by some of our interviewees.
The impact of the CRC on employment in Wales
is therefore extremely difficult to assess. The
apparently small cost of purchasing carbon
allowances and the modest penalities seem
unlikely to have significant employment effects,
although they could make a difference at
establishments whose viability is marginal. 

Change from other legislation 
and regulation

Efforts are also being made to tackle climate
change through other legislation and regulation,
as highlighted in the previous section, and through

changes in consumer demand. Although it is likely
that all businesses will be affected to some degree
(not least by higher energy prices), there are four
sectors that are likely to be particularly exposed to
change. 

Power generation: the power generation sector
is, remarkably, not included in the various studies
of the sectoral impact of regulation of carbon
emissions. Yet emissions from electricity
production have been regulated since 2004: ‘de-
carbonising’ power is a top priority in UK
government carbon reduction plans and
increasing output from renewables is a priority of
the Welsh Assembly Government. Energy
production is likely to be the first sector to have a
free allocation of carbon of zero from 2013. Whilst
the nature of the power market means that
generators may be able to pass on the costs of
carbon to consumers, the shift in production
towards renewables on a large scale could see
substantial long term impacts on employment in
the sector. 

The production, transmission and distribution of
electricity is a significant employer in Wales with
nuclear generation at Wylfa, plus gas-fired plants
at Deeside, Connahs Quay, Barry and Baglan Bay,
and coal stations at Uskmouth and Aberthaw.
Altogether power generation in Wales accounted
for 3,600 jobs in 2007 according to the ABI. 

Construction: The construction sector will be
required to adapt to new regulations, including
adopting techniques and processes and sourcing
new products. As well as some 60,000 people in
the construction industry itself in 2007, several
hundred produce various products for the
construction sector ranging from plastic goods to
timber to concrete products, all of which may be
affected. 

Automotive: The automotive sector will be
required to develop new products such as electric
or hybrid vehicles, lower emission vehicles and
use of biofuels if it is to comply with the various
EU Directives on vehicle emissions and cope with
EU and international competition. The auto sector
in Wales is very substantial indeed – the
manufacture of vehicles and vehicle components
alone provides 12,100 jobs with several hundred
jobs in the manufacture of associated electrical
parts, seats, tyres etc. As an indication of the
pressure the sector is likely to be under, the UK
Committee on Climate Change estimates that



17

G
R

E
E

N
JO

B
S

A
N

D
JU

S
T

IC
E

IN
L

O
W

C
A

R
B

O
N

W
A

L
E

S

there is potential to reduce emissions from the
auto industry by 1 Mt CO2 by 2020 (Climate
Change Committee, 2009 p. 447). The
Engineering Employers Federation (2008) has
identified very significant potential in the UK auto
sector, particularly in engine manufacture and
other components and it is vital that this potential
is built upon in Wales. 

Transport and logistics: The transport sector will
need to adapt to changes in travel patterns
including a potential reduction in air transport, a
switch from private to public transport, and cost
pressures on road freight transport. This is also
very substantial employer in Wales, accounting for
almost 20,000 jobs in various passenger and
freight transport with a further 600 employed in air
transport and 10,000 employed in aircraft
manufacture. Air transport could well be directly
affected by the EU ETS from 2013.

These four sectors together account for more
than 100,000 jobs in Wales – a very substantial
number indeed. Clearly not every job will be
affected to the same extent – the transport sector
for example includes taxi operators whose main
challenge is likely to be the requirement to use
lower emissions vehicles and higher fuel costs. 

New opportunities

At the same time as the potential threat to jobs,
there is also potential to create new jobs in new
and expanding environmental goods and services
industries. The potential should not be
underestimated. It is estimated that industries
such as renewable energy, waste management
and water treatment will be worth
$700 billion globally by 2010 – on a par with the
value of the global aerospace industry – and could
be worth $3 trillion dollars by 2050 (HM
Government 2009c). Numerous private sector /
investment studies also enthuse about the
opportunities brought by carbon reduction, e.g.
The Climate Group (2007) refers to the ‘startling
growth’ experienced by low carbon industries to
date,  

The low carbon environmental goods and services
(LCEGS) sector in Wales consists of approximately
2,200 businesses, employing 40,600 people, with
a GVA of £4.7 billion. The largest industries in
terms of employment and market value are
Alternative Fuels, Alternative Fuels for Vehicles and
Building Technologies (Emerging Low Carbon),

Wind and Geothermal (Renewable Energy) and
Water and Waste Water (Environmental). 

The LCEGS sector in Wales does not appear to
be particularly strong (Innovas Solutions Ltd.,
2009). It has low market value, low employment
numbers and low growth relative to the UK. It is
only considered to have any competitive
advantage in ‘noise and vibration’ and ‘water and
waste water’. On renewables, it is judged to have
competitive advantage in marine and tidal,
geothermal and photovoltaic sectors, although
these sectors, along with other Welsh renewable
sectors, are nevertheless ranked amongst the four
poorest four performing ‘regions’ of the UK.
Emerging low carbon sectors are also weak.

There has been some growth in low carbon
activities. It is estimated that overall the sector in
Wales grew 5.1% in 2007/8, slightly below the UK
average of 5.2%. The fastest growing industries in
Wales were all renewables – wind, geothermal,
biomass, photovoltaics and wave and tidal. 

It is forecast that the global growth in the
environmental economy will continue, with growth
of about 45% over the next eight years. In the UK
this would be equivalent to a £45 billion increase
in value and 400,000 new jobs. If Wales secured a
share of these new jobs in proportion to its
population then there could be 20,000 new
‘green’ jobs created.

Conclusion

There is no doubt whatsoever that the transition
to a low carbon economy will have a significant
impact on employment. The potential impact on
‘heavy industry’ has received most attention, and
could see around 18,000 jobs directly affected by
limits on carbon emissions. Whilst the importance
of these industries in terms of total numbers of
jobs is relatively small, the impact on individual
workers and on particular localities where these
jobs are located could be very substantial indeed. 

It is vital that these ‘big emitters’ are not regarded
as an ‘easy target’ for emissions reduction.
Indeed the Welsh Assembly Government’s
statutory body on the environment, the
Countryside Council for Wales, commends a
‘cautious approach’ to policy on heavy industry
because of the risk of industries locating to parts
of the world with less rigorous controls
(Countryside Council for Wales, 2009). 
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Heavy industry is not the only sector at risk. There
is also a significant potential impact on
employment where regulation and consumer
demand could change products and processes
significantly: automotive, construction, power
generation and transport are key activities. The
numbers of people employed in these sectors are
far greater – around 100,000 – and support for
transition is essential and urgent. 

It is fair to say that all industries, public and
private sector, large or small, energy intensive or
not, are likely to make some sort of adjustment, if
only to try to offset higher energy bills and
changes in the way in which they dispose of their
waste. 

The extent to which businesses in Wales do
successfully make the transition to low carbon
production will also depend on their other
characteristics: their preparedness, innovativeness
and competitiveness. The previously poor
showing of many of Wales’ companies against
these criteria suggests that some may struggle to
adapt. 

Similarly, whilst there is potential to create new
jobs in the environmental goods and services
sector, Wales’ disappointing record in terms of
value and growth suggests that this sector too will
struggle to make the most of any new
opportunities. 
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This section considers the Welsh Assembly
Government’s current policies and strategies for
building a low carbon economy. It includes both
overarching policies and sectoral strategies and
plans, as well as details of specific initiatives. 

The key statement is ‘Capturing the Potential’ –
the green jobs strategy. A draft for consultation
was published in November 2008 (Welsh
Assembly Government, 2008a), with the final
version emerging in July 2009 (Welsh Assembly
Government, 2009b). There are considerable
differences between the two versions, with the
final one being very much less detailed than the
draft and several potentially useful themes and
proposals apparently having been dropped. 

But although the green jobs strategy is crucial, it
by no means is the definitive statement. Other

Welsh Assembly Government strategies and plans
include proposals on the development of a low
carbon economy (a list of all the documents
reviewed is at Annex 2), and there are also a
number of ‘low carbon’ initiatives that are not
mentioned in the strategy. 

With so much resting on the Green Jobs strategy
in particular, it is vital that it is based on sound
evidence, a clear vision, strong delivery, and
robust monitoring. Wales is far from being the only
part of the UK with high hopes for a low carbon
future: a number of other parts of the UK already
have well developed low carbon strategies,
backed by analysis and evidence. For example:

• The West Midlands economic strategy includes
promotion of low carbon jobs through
‘programmes of targeted support for key

sectors for growth and diversification into
low-carbon and climate adaptation markets,
and support at-risk sectors to make the
transition required through supply chain,
trade associations or industrial estates’
(Advantage West Midlands, 2009)

• The London Development Agency is
preparing a strategy for a low carbon
economy in London (Ernst and Young,
2009) 

• The North West Regional Development
Agency has had a climate change action
plan in place since 2006, which includes
support for renewables and funding for
low carbon technologies and fuels (North
West Regional Development Agency
2006)

So, what are the key steps being taken by
the Welsh Assembly Government and are
they sufficient to deliver a low carbon
economy and green jobs?

5. BUILDING
a low carbon
economy in Wales
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Support for business

Advice and support through Flexible Support for
Business is the main plank of the Welsh Assembly
Government’s ‘green jobs’ strategy. It covers
specialist advice on resource efficiency, eco-
design and life cycle analysis of products,
delivered in partnership with the Carbon Trust,
Constructing Excellence Wales, the Ecodesign
Centre, Wrap and Envirowise, alongside general
advice on sustainable business development. 

Other support identified in the strategy (but not
elaborated upon) include:

• ‘supply chain development support’;
• low carbon low waste resource efficient

initiatives and
• support for sustainable tourism. 

Although the draft green jobs strategy and a
number of other Assembly Government strategies
suggested various sectors for particular attention
as do other Assembly strategies,4 the final green
jobs strategy rejects a sectoral approach.
Nevertheless, there are some sectoral initiatives
implemented by the Welsh Assembly
Government, such as the Wales Automotive
Forum which will co-ordinate a ‘Low Carbon
Vehicles Cluster’ to link automotive companies
with academic expertise to develop next
generation products for the rapidly expanding
green automotive sector, with £30,000 funding
from the Assembly Government’s Enterprise
Networks fund.5

Support for R&D

The strategy for fostering innovation and
technology is based on the Welsh Assembly
Government’s decision to focus its R&D and

commercialisation spending on five sectors, one
of which is the ‘low carbon economy’. This
includes sustainable building technology, large
scale renewables and other low carbon
technologies, low carbon vehicles and climate
change adaptation. 

The green jobs strategy says in the short term it
will focus on those areas where there is already a
strong skills base (or where one could be quickly
developed) and a strong extended value supply
chain. It highlights the largest and fastest growing
low carbon environmental goods and services
industries, and also points to the potential for
innovation and up-skilling in the waste and
resource efficiency sector, along with managing
the natural environment, climate change
adaptation and sustainable tourism. The Low
Carbon Research Institute (see Figure 5) and
innovation support through FS4B are the main
means of delivery. 

Other strategies suggest a different emphasis: the
draft bioenergy action plan (Welsh Assembly
Government 2009h) aims to ‘encourage the
establishment in Wales of manufacturers of
biomass boilers’, while the microgeneration action
plan (Welsh Assembly Government 2007, p.4)
proposes the ‘coordination of research effort on
microgeneration and storage technologies’; and
the commercialization of new micro-generation
technologies. In neither case are the
arrangements for delivering these commitments
spelled out.

Energy Generation

The energy sector has the most developed
strategies to reduce carbon emissions, not least
because energy production accounts for such a
large proportion of Wales’ greenhouse gas

Figure 5 Low Carbon Research Institute

The Low Carbon Research Institute (LCRI) is a virtual organisation which brings together expertise on energy and
coordinates research, technology development/demonstration and transfer. 

It will seek to achieve long term more affordable low carbon energy costs, use energy efficiently from different
sources, reduce energy demand across all sectors, be less dependent on imported fuels and reduce climate
change

It is lead by the Welsh School of Architecture and includes Cardiff School of Engineering, School of Chemistry
(University of Wales Bangor), Sustainable Environment Research Centre (University of Glamorgan) and School of
Engineering (University of Wales Swansea). 
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emissions. The Welsh Assembly Government has
published strategies and action plans for individual
energy types (renewables, biomass,
microgeneration) and a draft Energy Strategy was
expected in early 2009 but had not been
published at the time of writing. 

The renewable energy strategy aims to ensure that
Wales produces as much renewable energy as it
consumes within the next 20 years. Based on
2005 figures, this would require generation of at
least 24TWh from renewable sources (excluding
nuclear), although the contribution of different
types of renewables is not specified nor is the
location of energy plants. The draft Bioenergy
Action Plan includes a commitment for the
production of 5 terawatt-hours of electricity and
2.5 terawatt-hours of usable heat energy from
renewable biomass by 2020. 

Renewables are not only important to de-
carbonise power generation – they are also a key
sector for future employment growth. The sector is
already one of the strongest environmental
industries in Wales, employing nearly 14,000
people with above average performance relative to
GDP (Innovas Solutions 2009). The UK
Government forecasts that the sector could create
some 500,000 jobs by 2020 (HM Government
2009b).  Even if Wales only secured a share in
proportion to its population, the sector could
create 25,000 jobs. 

Despite this, renewables receive scant attention in
the green jobs strategy and employment issues
are not considered in the various renewables
strategies. The National Assembly for Wales
Sustainability Committee (2009a) noted that the
Welsh Assembly Government lacks adequate tools
to encourage the development of renewables. The
proposals that do exist are solely oriented to
community regeneration and small scale
generation (microheat and microgeneration), or are
based on general encouragement (e.g. the various
brochures published by International Business
Wales6). The EnergyNet programme7 appears to
be little-known despite its aims to improve the
positioning of companies supplying goods and or
services to the energy industry, provide access to
a cohesive and competent supply chain in Wales,
and act as a catalyst for dialogue between buyers
and sellers of goods and services.

Meanwhile others (BAEW Cymru 2009) have
pointed out very substantial barriers to the

development of wind power which are not yet
being immediately addressed, such as delays in the
planning process, transport problems and problems
with the grid. 

There are major renewables projects in the pipeline
which, if delivered, would play a key role in both
shifting generating capacity to renewables and
creating ‘green’ jobs:

• Severn Tidal Power – a recent study (DTZ 2009)
identified potential for substantial job gains in
construction, other industries and tourism, coupled
with job losses in ports and logistics and in fishing.
The estimates are highly uncertain however.

• Nuclear power – provides 20% of Wales’
electricity output and employs 650 people (plus
more than 500 subcontractors). Wylfa is due to
be decommissioned in December 20108. The site
has been earmarked for a new reactor, which
could create 2-3,000 construction jobs, and
about 1,000 operational jobs per reactor – more
than one reactor on the site would increase the
number of jobs (Cogent, 2009). 

• The construction of Britain’s largest biomass plant
by Prenergy at Port Talbot, with the potential to
create 850 construction jobs and 150 operational
jobs.9

• The construction of an energy from waste plant at
Brig y Cwm near Merthyr Tydfil by Covanta could
create 500 jobs in construction and 100
operational jobs.10

• Proposals for 84 turbines at Pen y Cymoedd,
Neath by Nuon Renewables11 and 65 turbines at
Carnedd Wen, Powys by NPower Renewables.12

All of these projects are highly controversial with
claims and counter claims being made about
environmental costs versus benefits. Nevertheless,
these are real projects with real employment as well
as environmental benefits, about which the Welsh
Assembly Government needs to give clear and
decisive leadership. 

Energy efficiency

The draft energy efficiency and savings strategy
was issued for consultation in March 2009 (Welsh
Assembly Government 2009i). It includes proposals
to improve home energy efficiency and to ‘support
economic development by helping businesses
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become more energy efficient and providing new
opportunities for business’. The Minister for
Economy and Transport has stated that ‘domestic
energy efficiency is a primary driver of the Green
Jobs Strategy given its high labour intensity’13 but
there is in fact virtually no reference to the sector
in the green jobs strategy nor any specific initiative
on the supply chain.

In terms of domestic energy efficiency, the Welsh
Assembly Government’s main tool is £30 million
investment via the ‘arbed’ programme,
announced in November 2009. This is in addition
to the Community Energy Saving Programme
(CESP) which is expected to generate a further
£20-30m investment into the energy performance
of homes in Wales' most deprived communities. It
is also investing £5.8 million over two years into
the Home Energy Efficiency Scheme (HEES), £26
million in low carbon buildings, and has
established a Low Carbon Zone in the Heads of
the Valleys which will assess the energy efficiency
of 65,000 homes and improve 40,000 homes. 

The key to creating jobs from home energy
efficiency measures is in the supply chain –
through the manufacture and installation of energy
efficiency products. The Deputy Minister for

Regeneration’s aim is to create ‘a hub of
renewable energy business in Wales with the
objective of having the highest concentration of
renewable businesses in Europe’.14 This will be
achieved, it is claimed, by creating and sustaining
markets of sufficient critical mass to generate jobs
and attract investment. 

Estimates of the job creation potential of energy
efficiency measures vary, but all anticipate
substantial numbers of jobs being created. An
assessment of the UK household energy efficiency
market (Element Energy Ltd and Quantum
Strategy & Technology Ltd. 2008) concluded that
up to 18,800 jobs could be created in the
manufacture of insulation products, installation of
loft and cavity wall insulation, and microgeneration
with additional jobs in manufacture of high
efficiency boilers and heating controls as well as
traditional domestic services engineers (gas fitters,
plumbers and electricians).  LGA (2008) gives a
higher figure – 25,000 jobs in cavity wall, solid wall
and loft insulation in England alone. In Scotland,
job creation potential is estimated to be ‘tens-of-
thousands’ (Scottish Government 2009). British
Gas expects to create 1,500 jobs in the UK in
energy advice, renewables generation and
installation. In Wales, Friends of the Earth (2009)
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estimate that 5,700 jobs could be created by
energy efficiency measures. 

Already investment in energy efficiency in Wales is
translating into jobs. Some social landlords have
already created several hundred jobs (Merthyr
Valley Homes, Newport City housing and
Valleys2Coast have all created new positions).
However it is more difficult to capture the job
creation potential of energy efficiency measures in
private housing. Ministers have given assurances
that the linkages between investment and
suppliers are being made,15 acknowledging that
public procurement is key. However, evidence
suggests that public procurement in Wales is
relatively conservative and has not hitherto
exploited opportunities to create local employment
through purchasing (Morgan, 2009).

The draft energy efficiency strategy also identifies
the importance of energy efficiency to overall
business competitiveness. It notes that energy
savings in SMEs are not particularly significant to
overall carbon emissions reduction. The green jobs
strategy, on the other hand, gives a greater priority
to energy efficiency in businesses, providing
advice via Flexible Support for Business and via
the Carbon Trust, encouraging take-up of zero
interest loans for energy efficiency measures via
the Carbon Trust and encouraging energy
efficiency amongst Assembly staff who work from
home.

Construction

The Welsh Assembly Government is committed to
all new domestic and commercial buildings
supported by the Assembly Government to be
‘zero or low carbon’ by 2011, with similarly
ambitious proposals for all new domestic
buildings. 

To ensure liaison with the construction industry the
Welsh Assembly Government and Carbon Trust:

• Have established a low/zero carbon hub
(described by its Chief Executive as a ‘coalition
of the willing’16 – mainly public sector partners
committed to zero carbon construction) which
provides information and advice, and is following
through 6 work-streams on different subjects.

• Run seminars and awareness raising events for
the construction industry.

• Are identifying skill requirements.

• Are establishing a sustainable building portal.

• Held a competition to design an affordable low
carbon home. 

However, it is not clear whether or how these
initiatives will translate into jobs, particularly in a
stagnant construction market. 

Skills and workforce

There is a widespread recognition that the skills of
the workforce underpin a successful recognition
to a low carbon economy.

Only by releasing the skills, creativity,
entrepreneurialism and capacity to innovate our
firms, our workforce and our communities will
we find the economic and social solutions to
the task in front of us.
HM Government (2009c), p. 4

The success of [investment in green
infrastructure and energy projects]
is fully conditional on availability of adequate
skills, as well as policies and capacities to
prepare the labour force for the greening
economy requirements. 
Cedefop (2009) p. 3

Studies of individual sectors have also highlighted
the importance of skills to success – e.g. available
skills were crucial to the development of wind
sector in Spain (Bird 2009). 

Although the evidence base on the skills that are
likely to be required is relatively weak and
fragmented (Pro Enviro 2009), it is nevertheless
clear from various studies (CEDEFOP 2009; ICE
2009; Aldersgate Group, 2009; Pro Enviro 2009)
that they are likely to include:

• Sector specific – existing skills e.g. energy price
forecasting, power generation and
networking/grid connection skills, packaging
design, building retrofitting; 

• Sector specific – new skills e.g. land
management for biofuels, design skills;

• Generic skills – e.g. in entrepreneurship,
management, energy efficiency, procurement,
etc. 
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It is also worth noting that the some form of ‘low
carbon’ skills will be required across all skill levels
– from high level, notably science, engineering and
mathematics, to technical level, e.g. for installation
and operation of systems, to basic level e.g.
literacy and numeracy (Cedefop 2009). The
changes will be required across all sectors of the
economy too – Cedefop (2009) identified the
following: 

• Public sector – where skills will be needed to
inform policy, procurement and management of
public investment.

• Environmental goods and services industries –
where skills will be needed to develop goods
and services.

• Organisations with a large carbon footprint –
which need to manage (and reduce) their
impact.

Crucially, while some of the skills required will be
relevant to new jobs, these will be outweighed by
the need to enhance and develop the skills
needed for existing jobs and the existing
workforce. Investment in training of the current
workforce – both employed and unemployed – is
therefore critical.

Meeting the need for new skills is made more
difficult because the various skills straddle a large
number of different sector skills councils – energy
efficiency and renewable energy alone are
included in the remit of no less than 14 sector
skills councils (London Energy Partnership 2007).
In addition, there is a ‘catch-22’ which arises from
the demand-led nature of skills provision, with
organisations not understanding their need for low
carbon skills. Pro Enviro’s (2009) review of the
performance of Sector Skills Councils found that
very few are incorporating low carbon and
resource efficiency skills into their action plans and
overall strategies. 

The Welsh Assembly Government’s Sustainable
Development Scheme (2009f) recognizes the
importance of skills, but various subsequent
documents include only limited reference to skills
and workforce issues. The green jobs strategy
(Welsh Assembly Government 2009b) identifies
various actions including:

• creating a pool of ‘renewables champions’ to
work with homes and small businesses;

• increasing the number of learners with the skills
needed to support renewable energy generation; 

• identifying the skill sets needed by On Shore
Wind Power generating companies;

• working with sector skills councils on the up-
skilling of unemployed residents in strategic
regeneration areas;

• working with sector skills councils to identify
needs;

• encouraging high level research skills;

• encouraging Continuing Professional
Development;

• assessing demand for future skills needs.

It is not clear how these various initiatives are
being taken forward, not least as the only
reference in the skills strategy (Welsh Assembly
Government 2009j) is to Education for Sustainable
Development and Global Citizenship programmes
and the priority in the science strategy for low
carbon, along with the priority economic sectors of
energy and environmental management. However
the Welsh Assembly Government is supporting
(with others) the British Gas Green Skills Centre in
Tredegar which is expected to train some 1,300
people a year in skills such as insulation installation
and boiler installation and repair. 

Other than the draft waste strategy (Welsh
Assembly Government 2009k), which includes
commitments to a systematic approach to fill skills
gaps in the waste sector, other strategies make no
reference to skills needs. 

The coverage of workforce and employment issues
is no better. The sustainable development strategy
(Welsh Assembly Government 2009f) includes the
only commitment to workforce issues that we
have been able to find:

We will encourage businesses to involve their
work-force actively in the preparation and
delivery of future-proofing plans and the drive
for carbon reduction and resource efficiency.
Welsh Assembly Government (2009f) p.54

This is not followed up in any subsequent
strategies or plans. The green jobs strategy (Welsh
Assembly Government 2009c) makes several
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references to the workforce or employees being
‘available’, ‘adaptable’ and ‘able to help’
businesses but includes nothing about engaging
with the workforce or any safeguards and support
they might need in the transition process. 

The Welsh Assembly Government’s response
(Welsh Assembly Government 2009l) to calls for a
‘just transition’ to a low carbon economy, made
by Wales TUC, Countryside Council for Wales and
the Sustainable Development Commission, was
that the green jobs strategy would: 

• Focus on the more deprived areas of Wales.

• Direct support for new industry, long term
decent employment and regeneration on small
communities where energy intensive industries
sometimes are, which could suffer a ‘detrimental
effect’ from economic change.

• Recognise that ‘green jobs’ need to be decent
jobs – offering good wages and income security,
safe working conditions, and adequate workers’
rights.

Despite this, there is no evidence of these points
in the final green jobs strategy.

Conclusion

The Welsh Assembly Government has bold
ambitions to create and protect jobs through
building a low carbon economy. There is a
multiplicity of strategies and some very positive
action to take this forward. However, it is
debatable whether this is sufficient to ensure a
transition to a low carbon economy in Wales, still
less is there confidence that the
transition will be a ‘just’ one. 

There is clearly scope to strengthen the
overall strategic direction being taken.

First, the different agendas that are in
evidence need to be joined up.17 The
green jobs strategy itself, the various
references to economic and
employment matters made in
environmental strategies; and the
actions being taken by the Welsh
Assembly Government / International
Business Wales risk heading in
different directions without a firm
overall steer.  

Second, there is an urgent need for robust
evidence on the potential for emerging sectors,
the barriers to development, and the threats or
opportunities brought by transition. It is striking
that other parts of the UK have well developed
evidence bases and research programmes that
are simply lacking in Wales. Yet without evidence
about, for example, the barriers faced in
developing community renewable energy
generation, the Welsh Assembly Government’s
ambitions will not be achieved. 

Third, there are gaps in the proposed actions that
must be filled as a matter of urgency. Crucial gaps
are:

• A coherent approach to low carbon skills at all
levels and in all sectors of the economy.

• Support for vulnerable industries. 

• Decisions on key ‘enabling’ factors e.g. the grid,
to enable feed-in of renewable energy, and the
planning system, to give certainty for developers
and investors.

Last, but fundamental to all the above, the Welsh
Assembly Government must also make a firm
commitment to ensuring that the transition to a
low carbon is just. This is imperative with an
economy – and workers – at the greatest risk of
change in the UK, with the economy and
employment already weak, and with a low carbon
sector that is not strong. 
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This section identifies some of the actions that
need to be undertaken to ensure that the
transition to a low carbon economy in Wales can
be just. It recognises the Welsh Assembly
Government’s ambitions to reduce green house
gas emissions and to make the most of the
potential for new, green jobs. It seeks to build on
the many very positive actions that have been
taken to date and the raft of strategies and plans
that have been produced.

However, there is still more that can and must be
done to ensure that the costs and benefits of
change are shared fairly between everyone in
society, and in which everyone has a say in the
process of change.

The Welsh Assembly Government 
should be urged to put a just 
transition at the centre of its climate
change and green jobs strategies 

It should:

• as a matter of urgency formally accept the
principle of a just transition in Wales

• agree to draw up an action plan to set out its
actions to ensure a just transition, by the end of
2010.

6. GREEN
and fair jobs
in Wales



27

G
R

E
E

N
JO

B
S

A
N

D
JU

S
T

IC
E

IN
L

O
W

C
A

R
B

O
N

W
A

L
E

S

The Welsh Assembly Government 
should establish a high level group 
lead by the First Minister to drive 
forward the transition to low carbon

The green jobs strategy should be refreshed and
enhanced:

• to ensure it joins up environmental and skills
various environmental strategies

• to include reference to the risks as well as
opportunities arising from the transition to low
carbon

• to clearly focus on the sectors with the greatest
job creation potential

• to include the various actions that are already
being implemented

• to ensure that the supply chain for
environmental goods and services is robust

• to build on a firm evidence base.

The Welsh Assembly Government should report to
the Wales TUC and other interested parties
progress implementing the Green Jobs Strategy
(and other relevant strategies) and outcomes
achieved, on a regular basis. This could be via the
Business Partnership Council or economic
summit.

The Welsh Assembly Government 
should produce comprehensive 
action plans to support vulnerable 
sectors

It is vital that steps are taken to support sectors
that will be most affected by the transition e.g. to
develop new, lower carbon products and
processes. Existing support, e.g. for construction,
needs to be maintained and support for other
sectors, e.g. automotive and other transport,
needs to be established.

Vulnerable sectors will also require support for
workers, as there is a risk that they will not find
alternative employment, as has happened in
previous restructuring. The Welsh Assembly
Government should develop programmes to
support workers whose jobs may be lost or may
face significant change due to transition. This
could include:

• education, training and re-skilling; 

• help with job search and relocation;

• help with the financial, social and psychological
impact in the case of job loss.

Support programmes could build on best practice
help offered in the past to other workers facing
change and redundancy e.g. from the steel
industry.

The Welsh Assembly Government 
must urgently take action to meet the
skills needs for a low carbon future

The glaring omission around skills must be filled
through urgent action to fill gaps. Action must:

• address all levels of skill – both high level and
technician level.

• Cover all economic sectors – including the
public sector, housing and construction as well
as environmental goods and services.

• Include ‘green’ generic skills such as
procurement and management as well as sector
specific skills.

• Include the existing workforce as well as new
entrants.

To help to drive the agenda forward, all new
environmental and economic strategies and plans
should include statements on the impact on skills
and employment and actions that will be taken. 

Action must be based on: 

• a partnership approach 

• a new apprenticeships strategy;

• full recognition by employers of the role of union
learning representatives (ULRs).

The Welsh Assembly Government 
must ensure that new green 
jobs are decent jobs

A just transition must ensure that any new jobs
created are decent jobs. While some sectors are
generating good quality jobs, other environmental
industries – such as waste and recycling – are
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not. The Welsh Assembly Government, unions and
employers need to work together to address
insecure employment, dangerous working
conditions and low pay as an integral part of
change.

The Welsh Assembly Government 
should recognize the key role of
employees in ‘greening’ workplaces

Schemes to help employers and employees work
together to set and meet environmental targets
should be encouraged. Actions can relate to
simple environmental measures (e.g. basic energy
saving) or more complex changes such as the
sustainability of production processes. This needs
to include support for green reps to have time off
for training and environmental activity at work.
UNITE the union’s work at InBev, Magor, is an
example of what can be done.

The Welsh Assembly Government 
should develop support for 
communities vulnerable to change

Some parts of Wales will face greater challenges
than others because energy intensive industries
are very geographically concentrated. Any
downturn in employment would be catastrophic for
these communities, as many are already relatively

disadvantaged. The Welsh Assembly Government
should agree to fund and implement regeneration
programmes (or enhance them where they already
exist) in areas when restructuring is in prospect.

The Welsh Assembly Government 
should establish a sound 
evidence base for its low carbon 
policies and actions

The lack of evidence on many areas of low carbon
transition needs to be addressed. In particular,
there needs to be evidence on: 

• the implications of global, EU and UK
agreements on greenhouse gas reduction
(including the Climate Change Commitment) for
employment in Wales; 

• the strengths and weaknesses of different
economic sectors to understand their needs
and target effective support;

• the skills base required in a low carbon
economy; 

• the terms and conditions of key low carbon
sectors;

• take-up and impact of Welsh Assembly
Government low carbon programmes;

• the competition from elsewhere in the UK.
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There are a number of greenhouse gases which
contribute to climate change. Some gases are
more potent than others, and so each gas is
measured in terms of its potential to change the
climate relative to that of carbon dioxide (CO2).
For example, in terms of the damage done, a
tonne of methane is equivalent to 23 tonnes of
CO2.

There are two ways of working out the quantities
of greenhouse gases produced:

The production method calculates emissions
where they are produced. They are easy to
calculate, but the figure does not take account of
products that are made elsewhere and imported
into Wales. 

The consumption method calculates emissions
according to where the product of the emissions
is consumed. It includes the emissions produced
by the materials, goods and energy consumed by
people in Wales, no matter where the materials,
goods and energy were produced. 

The difference between the two figures largely
reflects the extent to which energy produced in
Wales is consumed elsewhere. 

The consumption approach is usually preferred
because it is seen as a more comprehensive
measure of the carbon dioxide emissions for
which Wales' residents are responsible. It is used
in most Welsh Assembly Government documents.
However, in terms of the economy and
employment the production approach seems
preferable because it is based upon the location
of carbon emitting establishments, which are
where people work.

Consumption data

Figures for Wales’ CO2 emissions based on
consumption18 are lower than the production
figures, at 33 mt of CO2 in 2006. Around 58% of
emissions from consumption are from industry,
commerce and agriculture, a further 24% is
produced by domestic consumption and a further
18% by road transport (DEFRA 2006 Table 1). 

This data is useful because it also gives a
breakdown of which aspects of consumption
generate emissions and in addition provides data
at local authority level. Table A2 gives details of
CO2 emissions for different types of activity. The
significance of emissions from industry, compared
with other sources, is clear.

ANNEX 1
Measuring greenhouse
gas emissions

Table 1A Wales Emissions

CO2

Methane
Other gases
Total CO2 equivalent

Figures based on
Production (mt) 2007

39.0 
4.6
3.2
46.8

Figures based on
Consumption

33
-
-
-

Source: AEA (2009) 
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This data shows the importance of electricity use
in industry. It is the biggest single cause of CO2

emissions, accounting for 20% of all Wales’ CO2

produced by consumption and just over a third of
industrial and commercial CO2 emissions.
Industrial processes are substantially more
important than suggested by the production data,
accounting for a further quarter (23%) of
emissions in the sector and 13.5% of all Wales’
CO2. 

In terms of road use, 54% of transport emissions
(and 10.7% of all Wales’ CO2 emissions come
from use of A-roads, 29% of the sector’s
emissions is from minor roads and 17% is from
motorway use. 

Emissions from domestic activity19 are mainly
caused by use of gas (46% of domestic
emissions) and electricity (40% of domestic
activities). 

Within Wales, local carbon emissions are highly
variable (Table A 3). Three local authority areas
(Neath Port Talbot, Cardiff, Newport and Flintshire)
accounting for 43.5% of Wales’ emissions from
consumption. The differences between areas
mainly reflect the concentration of large industrial
users of energy e.g. steel works. For example Port
Talbot Steelworks accounts for approximately
16% of all carbon emissions in Wales (National

Assembly for Wales Sustainability Committee
2009). 

Emissions from road transport are surprisingly
variable, ranging from 1 tonne per capita in
Blaenau Gwent, Torfaen and Caerphilly to 4
tonnes per capita in Monmouthshire and Powys.
These figures will partly reflect rurality and car
ownership levels, but further work needs to be
done on this issue.

Carbon emitted from domestic activities (primarily
energy consumption) is more consistent across
Wales than industrial emissions. Nevertheless,
there are some differences which mainly reflect
the performance of the area’s housing stock (as
well as local climate factors). Emissions per capita
range from 2.35 tonnes in Cardiff to 2.75 tonnes
per capita in Ynys Môn (National Assembly for
Wales 2009). The domestic activities of the
residents of Powys, Ynys Môn and Conwy emit
17 per cent more carbon dioxide, per capita, than
the activities of the residents of Cardiff. 

Table 2A Wales CO2 emissions by sector and activity, 2006

Industrial and commercial
Industrial and commercial electricity
Industrial process gases
Industrial and commercial gas
Industrial and commercial solid fuel
Other industrial and commercial
Agriculture 
Road transport
A-roads petrol and diesel
Motorways petrol and diesel
Minor roads petrol and diesel & other road
Domestic activities
Domestic electricity
Domestic gas
Domestic oil, solid fuel and other oil
Domestic products

CO2
emissions (kt)

19,086 
6,438
4,430
2,315
1,746
2,444

528
6,470
3,498
1,073
1,900
7,707
3,057
3,544
1,030

76

Percentage of all Wales’
emissions

58.0
19.6
13.5
7.0
5.3

12.8
2.8

19.6
10.7
3.2
5.8

23.4
9.3

10.8
3.1
0.2

Source: Defra 2006.

Activity
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• One Wales Programme of Government

• One Wales: One Planet – sustainable 

development scheme

• Climate Change High Level Strategy 

(consultation draft)

• Climate Change Action Plan (consultation draft)

• Climate change adaptation plans (effectively 

superceded)

• Green Jobs Strategy

• Waste strategy (Consultation draft)

• Transport Strategy and Plan

• Freight Plan

• Energy Route Map

• Renewable Energy Route Map (consultation 

draft)

• Bioenergy Action Plan (consultation draft) 

• Microgeneration Action Plan 

• Energy Efficiency strategy (consultation draft)

• Skills that Work for Wales

• Housing strategy (consultation draft)

• Sustainable Tourism plan

Table 3A Local Authority Emissions  

Blaenau Gwent
Bridgend
Caerphilly
Cardiff
Carmarthenshire
Ceredigion
Conwy
Denbighshire
Flintshire
Gwynedd
Isle of Anglesey
Merthyr Tydfil
Monmouthshire
Neath Port Talbot
Newport
Pembrokeshire
Powys
Rhondda, Cynon, Taff
Swansea
Torfaen
Vale of Glamorgan, The
Wrexham

Industry and
Commercial

235 
626 
448 

1,125 
707 
223 
219 
248 

1,834 
309 
444 
156 
308 

6,584 
1,267 

564 
444 
626 
662 
355 
738 
963 

19,086 

Total 

479 
1,207 
1,080 
2,355 
1,682 

591 
805 
703 

2,609 
872 
825 
404 
932 

7,257 
2,114 
1,244 
1,105 
1,554 
1,626 

682 
1,302 
1,505 

32,931 

Local Authority Share of
Wales
emissions 

1.46 
3.66 
3.28 
7.15 
5.11 
1.79 
2.45 
2.14 
7.92 
2.65 
2.51 
1.23 
2.83 

22.04 
6.42 
3.78 
3.36 
4.72 
4.94 
2.07 
3.95 
4.57 

100.00 

Population
(mid-year
estimate)

69.3 
132.6 
171.3 
317.5 
178.0 
77.2 

111.3 
96.1 

150.1 
118.3 
68.9 
55.5 
87.9 

137.1 
140.1 
117.3 
131.1 
233.9 
227.1 
91.0 

123.3 
131.0 

2,965.9 

industrial
emissions
per cap

3 
5 
3 
4 
4 
3 
2 
3 

12 
3 
6 
3 
4 

48 
9 
5 
3 
3 
3 
4 
6 
7 
6 

Total Per
capita
emissions (t)

3 
5 
3 
4 
4 
3 
2 
3 

12 
3 
6 
3 
4 

48 
9 
5 
3 
3 
3 
4 
6 
7 
6 

ANNEX 2
List of documents reviewed
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