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Abstract
The political ambition to turn Scotland into a low carbon economy, powered by
renewable energy technologies, is driven, in part, by the belief that such a transformation
will reindustrialise the country and generate tens of thousands of skilled jobs. This
paper reviews Scottish energy strategy since 1999 and notes the stronger policy link in
recent years between investment in low carbon and renewable energy and related
employment growth. The evolution of this strategy has culminated in explicit, ambitious
targets for green jobs created.

However, defining low carbon and renewable

employment is complex. Three recent estimates of such employment in Scotland came
to quite disparate conclusions. There is an underlying problem: the current lack of
appropriate disaggregation of such employment categories in the economic accounts.
Were such disaggregation available, it would provide robust and reproducible measures
of employment in defined activities. It would also identify the causal drivers of measured
(current) employment and where these drivers lie on “temporary-long term” or
“domestic-global” axes. Economic accounts, disaggregated in this way, would help
demonstrate whether specific policy interventions are delivering the jobs forecast. In
our view, greater conceptual clarity and a more significant allocation of resources need
to be devoted to the measurement of activity and employment in low carbon and
renewable activities in Scotland to allow any meaningful evaluation of strategy in this
area.

1.

Introduction

Renewable energy development in Scotland has accelerated rapidly over the last decade.
Scottish renewable electricity capacity rose by 246% between 2003 and 2012 (DECC, 2013),
while Scottish output from renewable heat capacity almost tripled between 2008/9 and 2012
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(Energy Saving Trust, 2013)2. Furthermore, the Scottish Government (2011) has set itself the
target of meeting the equivalent of 100% of gross electricity consumption from renewables in
Scotland by 2020 – as of 2012 around 39% of Scotland’s consumption of electricity comes from
domestic renewable generation – while the Scottish Government’s target is for 11% of heat to
come from renewable sources by 2020 (Scottish Government, 2009).

It is claimed that these major changes in the scale of low carbon and renewable energy
production and use offer an opportunity for economic development and, in particular,
employment benefits for Scotland. This is made explicit in the Scottish Government’s (2011, p.
2) “Roadmap for Renewable Energy”, which states that the renewables target to produce in
Scotland electricity by renewables equal to 100% of Scottish consumption by 2020 is “….
necessary to reindustrialise Scotland through 21st century technologies and seize the
opportunities to create tens of thousands of new jobs and secure billions of pounds of
investment in our economy”.

The earlier “Low Carbon Economic Strategy for Scotland”,

(Scottish Government, 2011, p.6) states that “…. the move to our low carbon economy will be
characterised by… the development of low carbon goods, processes and services which can
generate economic wealth and create jobs for Scotland”. That same document reported the
possibility that “… jobs in the low carbon sector in Scotland could grow by 4% a year to 2020,
rising from 70,000 to 130,000, over 5% of the Scottish workforce” (Scottish Government, 2011,
p. 10).

These Scottish Government documents indicate anticipated employment benefits from low
carbon and renewable energy development in Scotland of a substantial scale. There are
however, several problems involved in identifying the level and nature of employment in such
activities. These arise from three main sources: first definitional concerns – for instance, what
activities are included, what are excluded?; second, methodological issues – how do you treat
firms for which renewable and low carbon activities are only part of their total production; and
third, data problems – are employment statistics available for Scotland at an appropriate level
of sectoral disaggregation? The paper will make an initial suggestion that the disaggregation
of official economic accounts which are currently produced for Scotland would allow many of
these issues to be resolved. First, this would improve the basis on which policy decisions are
taken, and second, this would allow for rigorous monitoring of progress towards the employment
targets given above.

Three recent studies attempt to quantify what could be considered, on a broad definition, as
employment in Scotland in renewable energy or low carbon activities. One study “Delivering the
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ambition: Employment in renewable energy in Scotland” was published in May 2012 by Scottish
Renewables (hereafter abbreviated to SR), a renewables industry support organisation. This
draws on data from a targeted survey of member firms and estimates that there were 11,136
jobs in renewable energy in Scotland in 2011. 3
“Growth Sector Statistics on the ‘Energy (including renewables)’ sector” is another relevant
report. This frequently updated database uses official statistics from the Scottish Government
(abbreviated to SG) to identify specific industrial activities. This source gives employment in
energy (including renewables) in Scotland in 2012 as 63,400. Finally, in March 2011, Innovas
Solutions (IS) published a report, “Scotland Low Carbon and Environmental Goods and
Services sector study”. This “IS” report, commissioned by the Scottish Government, produced
a bespoke definition of “low carbon” activity using a range of survey and non-survey techniques.
The estimate for low carbon jobs in Scotland in 2008/9 is 73,950. This report was used in the
2011 “Low Carbon Economic Strategy” for the scale of current and forecasted employment in
low carbon activities in Scotland. As an indication of the order of magnitude of the range of
estimates, they lie between 0.5% and 3.0% of total employment in Scotland.

The paper proceeds as follows. Section 2 outlines Scottish Government policy since devolution
in 1999, focusing specifically on that relating to the economic development and employment
ambitions for renewable and low carbon developments in Scotland. 4 These include the 2004
“Green Jobs Strategy” (Scottish Executive, 2004) and the “Low Carbon Economic Strategy”
(Scottish Government, 2011). Section 3 explores three recent studies of employment in low
carbon and renewable energy for Scotland, highlighting the definitional, methodological and
data differences among the three papers. Section 4 discusses critical issues relating to the
measurement of employment in the light of these studies. This includes suggestions for future
analysis, with particular reference to the usefulness of disaggregated economic accounts (in
particular with disaggregation of the electricity sector, including by generation technology) and
indicates how these could improve the formulation of policy and measurement of activity in this
area. Section 5 is a brief summary and conclusion.

Scottish Renewables have recently released an update for 2013 (O’Herlihy, 2014). We understand that
the methodology used is equivalent to that used in the earlier publication. We therefore refer to the 2012
report throughout this document as it is closer in time to the other two papers. The update for 2013 reports
FTE employment in Scotland’s renewable energy industry as 11695, a rise of 5% on the 2012 estimate.
4 Between the founding of the Scottish Parliament in 1999 and 2007, the executive branch was called the
Scottish Executive. Since 2007, it has been referred to as the Scottish Government.
3
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Low carbon economic strategy in Scotland since devolution

Table 1 shows the major Scottish Executive/Government policy documents since devolution in
1999 that relate to the link between low carbon or renewable technologies and economic
development. Although the terminology differs over time, this includes strategy documents on
“green jobs” and jobs in (or “in the transition to”) the “low carbon economy”.

Table 1: Major economic and energy strategy documents, 2001 to 2011
Year

Economic strategy documents

2001

“Smart, successful Scotland: ambitions for
the Enterprise Networks” (Scottish
Executive, 2001)

2005

“Smart, successful Scotland update”
(Scottish Executive, 2005)

2007

“Government Economic Strategy” (Scottish
Government, 2007)

Energy strategy document

“Green Jobs Strategy” (Scottish
Executive, 2005)
“Scotland’s renewable energy
potential: Realising the target”
(Scottish Executive, 2005)

2008

“Framework for the development
and deployment of renewables in
Scotland” (Scottish Government,
2008)

2009

“Renewable Action Plan”
(Scottish Government, 2009)

2010

“Low carbon economic strategy”(Scottish Government, 2010)

2011

“Government Economic Strategy” (Scottish
Government, 2011a)

“2020 Routemap for renewable
energy in Scotland” (Scottish
Government, 2011b)

The publication of “Smart, successful Scotland: Ambitions for the Enterprise Networks” set out
the strategy to guide the operations of the Enterprise Networks (ENs) to deliver economic
development to Scotland (Scottish Executive, 2001). The strategy was set around aspirations
under “growing businesses”, “global connections” and “learning and skills. Under the “Global
success in key sectors” heading, the Scottish Executive (2001, p. 11) acknowledged that there
were sectors in which restructuring may be appropriate “to meet changing global trading
conditions” e.g. textiles and shipbuilding – and others, e.g. “key clusters where public
participation could hasten the capture of value or Scottish leadership in that field”. The report
then lists “e.g. biotechnology (including marine applications), opto-electronics, food and drink,
and the creative industries”. There is no specific focus in the strategy at that time on energy or
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low carbon activities. In fact, in this document there is no reference to the words “renewables”,
“energy”, “emissions” or “carbon”, indicating just how far the policy focus in Scotland has shifted
in just over a decade.
In 2005, the Scottish Executive (2005, p.6) published its “Green Jobs Strategy” outlining the
“green enterprise strategy for Scotland and provid[ing] strategic guidance for the Enterprise
Networks”. Recognising the diverse nature of the specific activities which might benefit from
(and contribute to) sustainable development, the report lists a number of sectors in which there
were “opportunities for existing businesses to diversify or expand their operations, and for new
businesses to emerge” (Scottish Executive, 2005, p. 8). The sectors specifically named in the
report were “renewable energy, waste management, recycling and the use of recyclates” as
well as “biofuels, construction and sustainable design, organic farming, tourism and cleaner
technologies” (Scottish Executive, 2005, p. 8).

It can be noted that employment in such

activities may be “green jobs” in the sense that employment in renewable electricity, for
example, could displace employment in other (more carbon-intensive) forms of electricity
generation. However, whether organic farming or waste management can be considered green
is more contentious. Indeed, it is possible that one consequence of expanding the scale of such
activities may be to increase emissions, indicating a move away from “sustainable
development”.

In terms of targets reflecting the policies introduced in the Strategy, the report is clear that
measures of employment are not required: “…it is far from clear-cut to set targets for growth in
green sectors. Quite apart from straightforward problems of data collection, the range of
industries and activity covered within this strategy does not easily lend itself to setting useful or
manageable targets…” (ibid, p. 31).5 That being said, a review of the evidence before the
Strategy was published, advised ministers that the economic potential could be significant:
“Over the long term, Scotland has the opportunity to emulate Denmark’s
success in the wind industry by supporting its embryonic, but world-leading
wave and tidal renewable energy industry. In the short to medium term, offshore
wind, clean technology and waste management and recycling also offer
opportunities for job creation, building on existing competencies and
capabilities.

Jobs will be created in these high growth industries without

intervention, but support will speed up this process and help Scotland to become
internationally competitive”
(Scottish Executive Social Research, 2004, p. 28)

The report argues that “…our aim for this strategy goes much wider than one or two selected industries
and our vision is for a Scotland where all areas of business benefit” (Scottish Executive, 2005, p. 30-31)
5
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The reluctance to quantify current or future employment in this area was reinforced by Jim
Wallace, the Minister for Enterprise and Lifelong Learning (and Deputy First Minister):
“For example, someone could work for a company that is part of the supply
chain for providing widgets for the Vestas factory at Machrihanish, which makes
wind turbines and towers. Part of that company’s work might involve making
widgets for Vestas; other parts of its work might involve making widgets for
someone else. I am not sure how that person’s job could be defined as a green
job. We could spend a long time debating what a green jobs is, but that would
be time wasted. Instead, we should get on and deliver the policies, help and
support for industry that will create jobs while delivering environmental benefit
at the same time”
(Scottish Parliament, 2004)6.
After the 2007 elections, the incoming SNP government elaborated a “central Purpose”, to
“focus government and public services on creating a more successful country, with
opportunities of all of Scotland to flourish, through increasing sustainable economic growth”
(Scottish Government, 2007, p. vii). Under this framework, the 2007 economic policy listed five
“Strategic Priorities”7.

These were priorities “critical to the delivery of our Purpose” and

“internationally recognised to be critical to economic growth”8.


“Learning, skills and wellbeing”



“Supportive business environment”



“Infrastructure development and place”



“Effective Government”



“Equity”

There appears to be two parts to, what might be termed the “Wallace critique”: first that definitional
problems make it impossible to measure the number employed in green or low carbon employment, and
second that – even if you could measure it – such a measure would not be useful in guiding policy. We
hope to argue in this paper that both elements are incorrect.
7 A sixth “Transition to a Low Carbon Economy” was added in 2011.
8 In 2007 the Scottish Government also introduced the National Performance Framework, which saw the
setting of “Purpose targets” in support of the central purpose shown above, covering areas of economic
growth as well as Productivity, Participation, Population, Solidarity, Cohesion and Sustainability, as well
as 15 National Outcomes – setting ambitions for the next ten years - and forty-five National Indicators to
track progress.
6
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Additionally, the document identified six “key sectors” which:
1. have the potential to be “international successful in areas of global demand”;
2. are a “significant” part of (all areas) of the Scottish economy;
3. might encounter market failures in delivering future success or accelerating
developments, which could be helped by government intervention (Scottish
Government, 2007, p. 27).
The six specific “key sectors” identified were: “Creative industries (including digital content and
technologies); Energy (with a particular focus on renewables); Financial and business services;
Food and drink (including agriculture and fisheries); Life sciences (including biotechnology and
translational medicine); and Tourism” (Scottish Government, 2007, p. 29).9

In explaining the rationale for this sectoral prioritisation, the same document notes that there
will be a “… particular policy focus on a number of key sectors with high growth potential and
the capacity to boost productivity, through enhanced support across the Strategic Priorities...
[The aim is] to expand Scotland’s areas of international comparative advantage… [by] building
a critical mass of activity […] with government helping to create the right environment for their
competitiveness and growth” (Scottish Government, 2007, p. 29).

The first Renewable Action Plan of June 2009 (Scottish Government, 2009) set out detailed
actions and objectives for the short-term (i.e. up to 24 months) which would assist progress
towards the Scottish Government’s targets on renewable energy 10. Actions were identified for
the Scottish Government and other stakeholders, including private sector and other public
bodies, including Scottish Enterprise, Highlands and Islands Enterprise, the Crown Estate and
the Scottish Environmental Protection Agency. As a live document, this was regularly updated
(Scottish Government, 2010a; 2010b; 2011a; 2011b).
After re-election in 2011, the SNP Government refreshed the Government Economic Strategy11,
and added an additional Strategic Priority – “transition to a low carbon economy”.

Higher Education (“Universities”) was added as a seventh sector in 2011. The latest available annual
data for 2012 indicate that 27% of employment in Scotland was in a sector identified here.
10 The areas for short-term action included the following: Infrastructure, Supply Chain, Energy Consents
and planning, Skills, Communities, Hydro, On- and Offshore wind, and Marine energy (Scottish
Government, 2009)
11 Additionally, in Scottish Government (2011c), “growth sectors” replaced “key sectors” while the
definitions of these sectors remained the same (bar the name change for Tourism to “Sustainable
Tourism”).
9
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In explaining this change, Alex Salmond noted in the foreword (Scottish Government, 2011c, p.
5) that Scotland had the:
“opportunity to reindustrialise the nation and create thousands of new jobs
across Scotland. With the right incentives we now know that the low carbon
sector could support 130,000 jobs by 2020 and we are determined to deliver on
this ambition.”
This specific (130,000 jobs) figure comes from the 2010 “Low carbon economic strategy for
Scotland” (Scottish Government, 2010), which – using the Innovas Solutions (2011) definitions
of low carbon employment – estimated that the current level of employment of 70,000 could
increase by “at least 60,000 by 2020” (Scottish Government, 2011, p. 13). The document
reported that 26,000 of these additional jobs would be in renewable energy, 26,000 in low
carbon technologies, and 8,000 in environmental management.

The above discussion has shown a growing focus over the period since 2001 on the
employment gains to Scotland from renewable energy and low carbon technologies. This has
evolved from what were initially non-specific ambitions for employment and economic
advantages for Scotland in the 2004 Green Jobs Strategy to explicit targets for employment
increases in specific activities by the end of this decade (in 2011’s Government Economic
Strategy), with the low carbon economy now a strategic priority of the Scottish Government.

3.

Identifying low carbon activities in Scotland

3.1

Definitions

Section 2 outlined the growing emphasis on the potential employment opportunities from low
carbon and renewable energy in Scotland. In this Section, we examine three widely publicised
recent empirical estimates of employment in Scotland in such activities. However, there are
substantial differences in their coverage of activities, which leads to significant differences in
the estimates of total employment among the three studies.

We begin with Scottish

Renewables (SR, 2012).
SR (2012) seeks to estimate “employment in renewable energy in Scotland”. Their definition
covers a number of categories, including product design, development, operation and the
“supply chain” for a number of renewable energy technologies. 12 They also estimate and
include employment in renewable energy R&D in Scotland’s universities, colleges and the

12

We discuss the difficult question of what is, and what is not, part of the supply chain for these
technologies in Section 4.
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The publication notes that these employment data were obtained from a

questionnaire, telephone, and online web search survey of more than 200 firms active in
renewable energy in Scotland and was carried out by Scottish Renewables.
The SR report notes that “where a company has more than one area of activity, for example…
offshore engineering, only the FTE posts directly supported by renewable energy development
or renewable energy supply chain have been counted not the total employment in the firm”
(SR,2012, p. 2). Firms surveyed by SR could include developers and operators, “as well as
designers, manufacturers and fabricators of technologies and structures, civil and offshore
engineering contractors, electrical network contractors, consultancies and other professional
services” (SR, 2012, p. 2) although this is only an indicative list.

Table 2 shows how the total employment given in the SR report is broken down by technology
and activity. The largest single entry is “grid”, which SR notes will principally be the grid upgrade
work driven by onshore wind generation, while onshore wind itself is the second largest
employment category.

Table 2: SR definition of employment in renewable energy in Scotland, by technology
Technology

Employees

Bioenergy

1,410

Grid

3,223

Solar and heat pumps

161

Hydro

503

Onshore wind

2,235

Offshore wind

943

Wave and tidal

521

Working across multiple sectors

1,231

Higher and Further Education

757

Public Sector

152

Total

11,136

Source: Scottish Renewables, Delivering the ambition: Employment in renewable energy in Scotland

SG (2013) pulls together information from official statistics and is maintained by the Scottish
Government as part of the regularly updated “Growth Sector Statistics Database”. “Energy
(including renewables)” is one of the six “Growth Sectors” identified by the Scottish Government
in the 2011 Government Economic Strategy (Scottish Government, 2011). These sectors are
identified and monitored using the Standard Industrial Classification 2007 (SIC07), which is the
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basis for official statistics on the UK and Scottish economies. These data are collected as part
of the annual ONS “Business Register and Employment Survey”. The categories identified
within the “Energy (including renewables)” Growth Sector, together with the employment in each
of these categories in 2012, are shown in Table 3. Clearly, this definition is much broader than
that used by SR (2012): it includes, but is not restricted to, the renewables sub-sector of energy
activities.

Table 3: SG definition of “Energy (including renewables)” growth sector
SIC
2007 code

Sector name

05

Mining of coal and lignite

1,800

06

Extraction of crude petroleum and natural gas

9,100

09

Mining support service activities

19

Manufacture of coke and refine petroleum products

20.14

Manufacture of other organic based chemicals

35

Electricity, gas, steam and air conditioning supply

36

Water collection, treatment and supply

3,200

38.22

Treatment and disposal of hazardous waste

1,500

71.12/2

Engineering related scientific and technical consulting activities

74.90/1

Environmental consulting activities
Total

Employment,
2012

18,700
500
1,000
14,600

12,300
700
63,400

Source: Scottish Growth Sector Database, November 2013

As Table 3 shows, all employment under each SIC sector is identified as being engaged in
“Energy (including renewables)” work. This could be an appropriate assumption for workers
employed in the extraction of fossil resources (SIC05), however it will not be the case that all
workers employed in “Engineering related scientific and technical consulting activities” (71.12/2)
will be employed solely by energy activities, since we know that this category includes land
surveying activities, geological surveying etc. Secondly, the selection of categories for inclusion
in the “Energy (including renewables)” grouping demonstrates the difficulties in using SIC to
classify energy and renewable activities to specific sectors. Activity in renewable electricity, for
instance, which would be expected to be included in these definitions – and will be part of SIC35
– are not separately identified in the SIC categories listed.

The first thing to note about the IS paper (Innovas, 2011) is that the definition used is wider than
that used by SR.13 The IS paper acknowledges that “it has proven difficult for the public sector

13

A good summary of the approach of Innovas is provided by Bishop and Brand (2013).
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support organisations to develop strategies and action plans that could be implemented
successfully” (Innovas,2011, p. 94).

They use a broad definition “with the flexibility to

encompass new and emerging technologies… [and] mature technology areas” (Innovas, 2011,
p. 94).

Specifically, the IS paper considers activities under three high level (“Level 1”)

categories. These are “low carbon technologies”, “renewable energy technologies” and
“environmental goods and services”, with a total of 23 “sub-sectors” at “Level 2”, below the three
higher level classes.
The Level 1 “renewable energy technologies” category, for example, includes Level 2 activities
related to development of renewable technologies, and “renewable consulting”. Under the
Level 1 “low carbon”, classification, Level 2 sub-sectors such as carbon capture and storage,
carbon finance, alternative fuels and building technologies are included. The third Level 1
category – “environmental” – includes Level 2 activities from waste management and water
treatment and supply, to environmental consultancy and recycling. The 23 Level 2 sub-sectors
are further disaggregated down to a total of “2,400 Level 5 sub sub sub sub sectors” (Innovas,
2011, p. 94), with analysis done at level 1 or level 2, but firms matched to an activity at the
lowest level, enabling this report to be a “bottom-up” analysis of the size of activity.

The publication gathers market and firm-specific data from firms involved in each of the
categories defined at the lowest level possible. Firms are included if they are active at the “level
5” categories, either as a specialist firm – whose primary activities are in an identified and
defined category, or if the firm is assigned to the “supply chain” definition, where it meets one
of the following conditions:


“Companies that only provide end-use low carbon, renewable energies or
environmental products and services;



companies who are 100% providers of components or inputs into sub assemblies
or final low carbon products;



companies (who amongst other activities) provide components or inputs into sub
assemblies or final assemblies of low carbon products and services [for at least
20% of their sales activity].”
(Innovas, 2011, p. 89)
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The total employment in Scotland estimated for each of the sub-sectors at level 2 is shown in
Table 4.

Table 4: IS employment by activity – level 2 sub sectors, 2008/9

Environmental sub-sectors

Air pollution
Environmental consultancy

570

Environmental monitoring

110

Marine pollution control

Renewable energy
technologies

90

Noise and vibration control

120

Contaminated land

815

Waste management

3,650

Water and waste water

6,200

Recovery and recycling

5,810

Hydro
Wave and tidal

305
55

Biomass

6,060

Wind

8,030

Geothermal

4,910

Renewable consulting

360

Photovoltaic

2,440

Alternative fuel vehicle

4,890

Alternative fuels

Low carbon
technologies

Employment
1,010

17,780

Additional energy sources

980

Carbon capture and storage

505

Carbon finance

120

Energy management

1,150

Building technologies

8,000

Total

73,960

Source: Innovas (2011), Table 3.2, p.37

3.2

Identifying overlaps between definitions

We note that the coverage of each of these three studies is not intended to apply to identical
activities. For instance, as seen above, the SG measure includes activities which are explicitly
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non-low carbon and non-renewable – for example coal mining, extraction of crude petroleum
and mining support activities – and so are not captured in other estimates. SR focus on
renewable energy, with what seems like a particular focus on electricity. SI on the other hand
have a broader coverage of environmental, renewable and low carbon activities. Additionally –
and as we will return to in Section 4 – the surveys differ in whether they attempt to capture
purely employment that is in low carbon or renewable activities, as distinct from the “supply
chain”, i.e. employment which is not itself either renewable or low carbon but which produces
outputs, and which may be considered to be “supported” by those activities. Finally, we ignore
– at this stage – any differences in the estimates of employment in similar-sounding activities
between the studies, and return to this point in Section 4 14.

The relationship among the coverage of these three studies is illustrated in Figure 1. The outer
box equates to all employment in Scotland, while employment captured within each report is
represented as covering a subset of the total. From Figure 1, it is clear where there is overlap
among the coverage of each of the studies. These areas are not to scale; rather the Figure’s
purpose is simply to illustrate the relationship among, and the scope for overlaps between, the
coverage of the three studies.

The areas of overlap are numbered 1 to 4, while that part of Scottish employment that is
included in only one of the studies, but does not overlap with one of the other reports, is labelled
with the abbreviation for the relevant study, e.g. SR, SG or IS.

Figure 1: A schematic of overlaps in employment between definitions
Total employment in Scotland

2

4

1
3

For example, there are 22,160 jobs identified in Innovas (2001) in the level 1 category of “renewable
energy technologies”, however Scottish Renewables (2012) identify a total of 11,136 jobs in renewable
energy in Scotland.
14
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Starting with area ‘1’, these are employees whose activity is counted in all three papers. From
our assessment of the definitions, it seems likely that area 1 will include employees tasked with
operating and maintenance work on existing renewables energy facilities as well as those
working on renewable energy consultancy activities. Area ‘2’ relates to employment which is
captured by SG and IS, but not SR. This area contains employment which relates to the
treatment of hazardous waste and water collection and treatment.

It also covers all

environmental consultancy work (not including renewable energy, which would be captured in
SR).

Interestingly, it also includes employment in Scotland’s nuclear facilities, which are

captured in the electricity sector of SG’s definition, and which are also a “low carbon” activity in
the IS report.
Area ‘3’ activities are those which would fall under the SR and SG (but not IS) definitions. It is
our understanding that this area includes the share of employment in the maintenance and
updating of the electricity grid that would be associated with accommodating increased
renewables generation within Scotland (although it is difficult to determine if these activities are
included in the IS definition). Area ‘4’ contains those employees who are not captured by the
SG study but will be included in SR and IS. Such activities would include workers in the preoperational stages and development and construction of renewable energy capacity. These
workers will be classified outwith those industries identified in SG, and could be in areas such
as renewable energy device manufacturing.

It is also interesting to note those activities which remain in non-overlapping areas.

For

instance, the SR area includes those in the public sector and higher and further education
activities, whose activities are related to renewable energy. These are not counted elsewhere
under the classifications used. The SG area will include those working in “Mining support
service activities”, “Mining of coal and lignite”, and “Extraction of crude petroleum and natural
gas”. Furthermore, the employment in electricity generation in SG includes that in the coal and
gas facilities in Scotland. Activities in IS which are not captured elsewhere include building
technologies, air pollution, alternative fuel vehicles and recovery and recycling activities.

4.

Discussion

In Section 3, we noted that there are important differences in the coverage of employment in
low carbon and renewable activities within the three recent studies. In this section, we make
some observations about these current estimates of the level of employment in low carbon or
renewable activities in Scotland.

December 2014

14

University of Strathclyde | International Public Policy Institute

Occasional Paper

First, we acknowledge the potential value of accurately measuring the employment in
renewable or low carbon activities. Policy makers needing to compare the impacts of, for
instance, replacement of existing electricity generation would benefit from having advice on the
employment impact of that activity, and the potential impact on competing technologies (most
obviously in cases where, for instance, policymakers may be evaluating the employment
impacts of new fossil or renewable technologies). In such a case, of course, the policy maker
would require information on the employment impact of the fossil technology.

Second, there are a number of well-established techniques which have been used to examine
the impact of particular activities on an economy; the most widely applied being Input-Output
(IO) analysis (Miller and Blair, 2009). This approach is based around a set of industriallydisaggregated economic accounts for a specific economy, showing the interrelationships
among economic sectors – identified for example by their SIC codes – and the links between
these sectors and the demand for those industries’ outputs, which might be local (e.g.
households’ or government) or non-local (i.e. exports).

IO analysis has practical uses for both accounting and modelling purposes. IO can be used as
an accounting tool to demonstrate the specific scale of employment in (appropriately defined)
low carbon and renewable energy technologies. Indeed, Scotland has advantages over many
regional economics in having IO accounts produced on a regular basis (e.g. Scottish
Government, 2014). The key step would be to have an appropriately disaggregated set of IO
accounts, such as – for example – between generation and non-generation activities firstly, and
then between different generation technologies. All are currently aggregated together in the
Electricity sector of the industrial accounts. Such a disaggregation is, in principle possible and
has been carried out previously for Scotland in an illustrative analysis (Allan et al, 2007). That
paper identified that there were significant differences across electricity generation technologies
in their “embeddedness” with the rest of the economy through their supply chain, and that there
was not a systematic difference between renewable or non-renewable generation technologies
in this aspect.

Such a disaggregation of generation technologies could usefully address many of the questions
which the studies reviewed above seek to explore: the scale of existing employment in
renewable and low carbon electricity in Scotland; how many jobs are supported (and in which
sectors) across the Scottish economy as a whole through renewable and low carbon electricity
in Scotland. In IO terminology, the former would be the estimate of the “direct” employment,
which the latter could separately identify the “indirect” – those employed due to the demands
for intermediate inputs of the renewable and low carbon electricity activities, and the knock-on
impacts on the sectors in Scotland which provide those inputs – and “induced” employment in
Scotland – those additionally employed due to the expenditure of (wage) income earned in
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these activities, and in the sectors also indirectly affected by the renewable and low carbon
electricity sectors. Indirect and induced employment, as well as direct, is widely reported in
academic studies of low carbon and renewable activities (e.g. Madlener and Koller, 2007, Wang
et al, 2013).

An observation from three studies above, in particular SR (2012) is that the employment in
renewable or low carbon activities may stimulate additional employment throughout the
economy through the supply chain – outside the sector itself – and therefore as part of the
indirect or induced economic activity related to these activities. The definition of SR, and to an
extent IS, appear to include employment in the supply chain given than they include, for
instance, project management, operations and maintenance, and construction activity related
to renewable energy developments. It is likely therefore that it would be inappropriate to apply
an IO multiplier to these estimates, as this would involve double-counting and seriously
overestimate the level of employment supported by these activities in Scotland.

Additionally, IO accounts with environmental indicators assigned to specific economic activities,
i.e. SIC codes, can be used to link economic and non-economic variables, such as pollution,
waste or environmental damage (see for example, Turner, 2006). With this disaggregation –
as currently exists for Scotland (Allan et al, 2007) – the policy maker could understand the
economic as well as environmental consequences of replacing, for example, coal generation
with onshore wind production. Such a set of disaggregated economic accounts could be used
clearly to model the economic and environmental consequences of alternative generation mixes
for electricity production.

Such a set of disaggregated economic-environmental accounts would also be able to make
clear the carbon-content (for example) of each sector. This would not simply be carbon-intensity
of the sector itself, but would take account of that sector’s links to other parts of the economy
(and the carbon embodied in those connections). For instance, while a sector may have a
relatively “green” production process – and thus have a low carbon-output coefficient – the true
carbon intensity of production (and the geographic distribution of environmental and economic
activity) would be revealed by taking account of carbon embodied in sectoral inputs (including
imports); and may even allow for the alternative identification of low carbon activities.

Further, appropriately extended IO accounts could identify the nature and causes of economic
and environmental activity through “attribution analysis” under, for example, a Production- or
Consumption Accounting Principle (PAP/CAP) (e.g. McGregor et al, 2008). This would allow
for the systematic tracking of the links between economic activity in Scotland (including
employment) and its local (i.e. Scottish) environmental impact; which is the prima facie rationale
for the Scottish strategies under the low carbon economy described in Section 2.
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Thirdly, and developing on the notion of extended IO accounts, an appropriately disaggregated
set of economic accounts would allow the identification and tracking of the causes of that
activity, e.g. the drivers of the level of employment in renewable electricity. There are perhaps
two dimensions to this worth noting, which we represent on a twin-axis diagram with “temporarylong term” and “domestic-global” on the axis. These are shown graphically in Figure 2, where
(purely illustrative) examples of activities are placed in one of the four quadrants.

Figure 2: A typology of drivers of low carbon employment and illustrative activities

External

e.g. production of
components for (nondomestic) Hydro capacity

e.g. Selling technology globally

Temporary
e.g. installation of new
domestic Offshore wind
capacity

Long-term
e.g. operation of
decarbonised domestic
Electricity system

Domestic

With regard to the “temporary-long term” axis, it would be useful to know if the estimated
employment was due to activities which are likely to persist or ones which are temporary in
nature. There may be significant employment that is supported by installation of low carbon
technologies, for instance, while some drivers could be more permanent in nature, such as, in
maintenance of existing capacity. This would be helpful for understanding the likely degree of
permanence and likely duration of employment. Additionally, if construction and installation of
capacity is projected to continue into the medium-term, the employment implications of this
could be quite different.
With regard to the “domestic-global” aspect, this is concerned with whether the employment is
supported by domestic or overseas drivers. While it might be the case that the domestic market
provides a natural (pre-commercial and early development) area for new technologies, Scotland
certainly aspires to enhancing export activity through, for example, renewables and low carbon
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technologies and services. Quantifying the share of supported employment and activity due to
non-domestic drivers would be a very useful piece of information to policy makers. In particular,
it would allow for better prediction of the impact that changes in the type and levels of drivers
could have on low carbon employment in a region. For instance, understanding that region A
has employment supported by activities in region B, but those activities are likely to end soon,
region A can plan for the change in activity. For renewable electricity, for example, information
on exports of electricity as well as exports of the technology would be profoundly helpful for
policymakers.

Finally, such a set of environmentally extended economic accounts would have clear usefulness
as the basic dataset for economic modelling. A range of economic approaches, including IO,
Social Accounting Matrix (SAM) and Computable General Equilibrium (CGE) modelling
approaches use an economic dataset as the basis for more complex analysis of the
consequences for the economic system of policy or non-policy disturbances. Some example
of these techniques include the impacts of carbon taxes (Allan et al, 2014), the impacts of
expenditures related to new renewables technologies (Gilmartin and Allan, 2014; Allan et al,
2013) or the “recycling” of non-wage incomes from renewable energy back into the local
economy where a facility is locally owned (Allan et al, 2011).

5.

Conclusions

Since Scottish devolution in 1999, there has been a focus on delivering economic and
employment gains from low carbon and renewable energy activities in Scotland; with the focus
heightening since 2011 when “transition to a low carbon economy” became one of the “strategic
priorities” of the Scottish Government. However for a multitude of reasons (i.e. definitional,
methodological and data limitations), there is no single “correct” measure of employment in low
carbon and renewable energy activities, giving rise to a variety of alternative approaches. This
paper has examined in detail three recent and widely publicised estimates of employment in
such activities in Scotland. We have found that while definitions vary, the scale of employment
in such activities is relatively modest as a whole – less than 3% of all Scottish employment15.

However, our review also suggests that there are significant difficulties in quantifying
employment in Scotland which is related to the development of “low carbon” or “renewable”
technologies or policies. These difficulties should not mean that such ambitions are without
merit.

The quality of such estimates would undoubtedly be improved through linking

For comparison purposes, 7.0% and 14.9% of employment in Scotland in 2012 was in “Construction”
and “Banking, finance and insurance” industries respectively.
15
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employment statistics to (sectorally disaggregated) economic accounts for Scotland. This
would provide a solid empirical, reproducible and consistent basis for the estimation of jobs in
any identified economic activity, and the level of employment in the supply chain (using
techniques standard in the literature).

Focused disaggregation of these economic accounts, for example, by disaggregating the
Electricity sector by generation technology and distinguishing transmission, distribution and
supply, would identify the specific linkages of renewable and non-renewable generation and
could be used systematically to link economic and environmental activity in Scotland. A detailed
set of economic accounts could also provide both a basis for alternative definitions of “low
carbon” activities, based upon the carbon intensity of employment, and to identify the specific
local and non-local drivers of employment. Additionally, environmentally extended IO accounts
would provide a coherent set of statistics with which to track the environmental consequences
of economic activity – which is central to the rationale for government policy in low carbon and
renewable energy. Additionally, our discussion identifies where current estimates were unable
to provide useful information, such as the source of the activity creating the identified jobs and
whether this was temporary or permanent. The importance of low carbon and renewable energy
developments for the economic ambitions of the Scottish Government requires the development
of a robust database to monitor developments in energy sectors and sub-sectors, both to
provide a baseline and assess progress towards targets for employment, and additionally to
shed light on the effectiveness of Scottish Government policy in this area.
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