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Executive summary

The UK has committed to a transition towards a
low-carbon economy. This transition could not
only contribute to the management of the
immense risks posed by climate change, it could
also be, with good policy, intensely creative and
full of opportunity. This policy must be founded on
sound economics, which embodies robust and
dynamic analysis of the costs, benefits and risks
associated with both low-carbon growth and the
alternatives. This paper sets out some of the
essential economics upon which UK public policy
for low-carbon growth should be based. It points
out first that some standard models used in policy
analysis are structured in ways that are inherently
misleading. Second, it argues that the expenditure
involved in making the transition to a low-carbon
economy must be analysed as an investment,
rather than being seen it simply as a net cost or
solely as a direct cost to the public purse. Third, it
emphasises that this investment can drive an
economic recovery. Fourth, it makes clear that the
transition to the low-carbon economy is likely to
be dynamic, innovative and a period of strong
growth. And fifth it highlights the importance of the
credibility of policy in fostering new investment.

1. Understanding the basic economics of low-

carbon growth. It is important to understand what
the full, dynamic economic costs, benefits and
risks (including those of alternative paths) of the
transition to low-carbon growth are likely to be for
the UK. This means recognising the shortcomings
and limitations of some of the existing economic
analyses based on narrow general equilibrium
modelling, or on models that take a limited view of
the nature of innovation and learning, and which
do not account appropriately for the range of
benefits and costs associated with low-carbon
investment. Such analyses and models, which are

sometimes used within government departments,
are not an adequate basis for decision-making. In
particular, much of the more simplistic general
equilibrium modelling does not usually reflect four
fundamental aspects of the policy problem. These
are: the value of emission reductions; the potential
for efficiencies in energy and other areas to cut
costs; the scope for learning and innovation; and
the value of energy security. They also fail to model
the complex dynamics associated with inertia and
path-dependency whereby policy choices made
early on have the potential to lock in infrastructure,
steer technological innovation and change
perspectives in a way that can radically alter the
state of the economy being modelled. By failing to
take these elements into account some models
predetermine the outcomes and can lead to highly
misleading and dangerous conclusions, including
the entrenchment of high-carbon assets which
would later have to be scrapped, and limiting low-
carbon innovation. Growth would be undermined,
and the UK would remain exposed to risks
associated with volatile fossil fuel prices, to the
risks of reduced access to future cleaner markets,
and of lagging behind the new technological
competition. And eventually the immense risks
from unmanaged climate change would probably
derail high-carbon growth across the world.

2. The scale and nature of investment required

to generate low-carbon growth. The Stern
Review and its follow-up analysis estimated that
the incremental global investment required to
move to a low-carbon economy is in the range of
1-2% of GDP per year. This is sometimes
misinterpreted as an overall net cost of emissions
reductions and as a direct cost to the public purse.
Both interpretations are mistaken. The Review is
clear in describing this expenditure as investment
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and in suggesting how it can both have a strong
and positive impact on growth and provide further
benefits beyond the crucial reduction of the risks
of climate change. 

3. Recovery by investing in the real growth

story.  The main driver of the growth necessary to
boost employment and public finances in this
period of economic recovery in the UK is likely to
be investment. The key issue preventing a rebound
in investment is a lack of confidence to invest
rather than a lack of liquidity. One of the easiest
ways to stimulate growth and set the public
finances on the path to sustainability is to unlock
this record level of private saving rather than
drawing on scarce public funds. Credible long-
term policy signals could leverage finance and
unlock private investment in renewable energy,
smart networks and communities, energy
efficiency and low-carbon vehicles on a great
scale. 

4. The lessons from economic history and

industrial revolutions. The history of previous
industrial revolutions indicates clearly that learning
and innovation can boost economic growth. Many
in the private sector recognise that locking in high-
carbon technologies or hesitating in commitment
to low-carbon technologies is a very risky strategy
in relation to access to future opportunities and
markets. And they understand from their own work
in technology and energy efficiency what can be
achieved, in some cases rapidly, with the right kind
of focus and intelligent use of markets. History tells
us also that early movers are rewarded with higher
gains for their economies. The overlap of the clean
technology revolution with the revolution in
information and communication technologies can
offer a particular boost and opportunity to the UK

with its comparative advantage in knowledge and
research.

5. Credibility, confidence and future UK growth.

The Government has committed to making the
transition to low-carbon economic growth. It must
continue to show clear decision-making on a
range of policy issues, as it has done by following
the advice of the Committee on Climate Change
on the UK’s fourth carbon budget, in line with the
long-term objective of making the transition to a
low-carbon economy. Significant investment is
required in UK energy infrastructure over the next
10 years. Failing to show clarity and confidence
now, for instance by being shaky, or appearing
shaky, on carbon budget commitments, will
damage private sector investment in low-carbon
technologies and the prospects for growth, and
thus, for employment. Weak or confused
government policy, ignoring the multiple market
failures in this key area, undermines markets and
entrepreneurship, and the ability of the UK to
embrace the real growth story of the future.
Uncertainty merely raises the cost of any given
investment.

There must be tough and serious economic
analysis of the management of the transition to the
low-carbon economy. There will be costs and
difficult decisions. Costs are not saved and
investment is not promoted by procrastination or
by capture by narrow interests. With careful
analysis, we can get to grips with the real issues.
There is a great opportunity for the UK to lead in
the growth story of the future. This is a time both
for decisiveness and for careful and serious
economic analysis of difficult questions. We must
combine the sense of urgency with the economics
that gets to grips with the substance of the
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challenge. An approach which deliberately
excludes the key issues is surely inadequate and
unacceptable. There are key analytical and policy
issues that are not easy but can be addressed; a
narrow and simplistic approach will not do. We
should improve our understanding of: how to
design policy to promote low-carbon growth in a
way that takes careful account of the risks and of
the dynamics of costs and benefits; how
macroeconomic developments are likely to affect
the pace and shape of the transition; and how the
lessons of past industrial revolutions - and failures
to innovate – can inform good policy. There is great
potential, so let us engage with the challenges now
and not delay or obfuscate.
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oversimplification means that questions are
sometimes specified wrongly in terms of growth
being traded off against environmental action.
Such models fundamentally miss four important
elements:

•   The value of emissions reductions. The avoided
emissions have great value – this has been
discussed extensively in the academic literature and
is not the main topic here but must not be forgotten.
The costs of unmanaged climate change are
potentially immense. Sometimes, they are not
honestly and explicitly recognised in analyses and
models which are designed mainly for marginal
analysis. For example, unmanaged climate change
could lead to mass movements of population,
possibly hundreds of millions by the end of this
century, and much of it towards higher latitudes. It
is of course very difficult to model such high impact
risks, so some modellers understandably impose a
target, such as a warming of 2°C or an atmospheric
concentration of greenhouse gases of 450 parts per
million of carbon-dioxide-equivalent2, and then
work out how this is best met. Although this
approach is understandable, it should be made
clear that corresponding costs are born in order to
prevent future climate impacts which could severely
derail and reverse growth down the line. The implied
benefits of such action are potentially immense.

1. Understanding the basic
economics of low-carbon growth

It is important to understand what the full, dynamic
economic costs, benefits and risks (including
those of alternative paths) of the transition to low-
carbon growth are likely to be for the UK. This
means recognising the shortcomings and
limitations of some of the current economic
analyses. Narrow economic analysis has its place,
but if used as the basis for a comprehensive
assessment of the costs of low-carbon policies, it
risks misunderstanding not only the nature of the
investment but also the logic of the low-carbon
transition itself. This is because such an approach
often misses the key underlying economic issues
and analytical approaches that are central to the
transition and to policy-making. Specifically, many
computable general equilibrium models are
inadequate for getting to the heart of the issue
because in addition to omitting much of the story
of energy efficiency, they leave out learning and
innovation in the economy as a whole.1 The results
are essentially predetermined by these key
omissions. Assuming away learning and
innovation often makes it inevitable that models
project increased macroeconomic cost due to the
reallocation of investment from existing patterns (if
those patterns are assumed to be efficient). This 
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1 In the jargon of modern economics, they ignore the foundations of “endogenous growth”. For a review of these issues see Koehler et al

(2006). See also references in subsequent footnotes.

2 A target of 2°C is an increase in global average temperature relative to the mid-19th century level, where the target is sometimes defined in

terms of a probability, e.g. a 50% chance of avoiding a warming of more than 2°C (Bowen and Ranger 2009). A target of 450 parts per million

of carbon-dioxide-equivalent is sometimes defined in terms of a long-run stable atmospheric concentration of greenhouse gases.
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Ultimately the degree of cost reduction through
learning is an empirical question, but it seems
plausible to postulate that learning opportunities
from new technologies will be greater than those
still accruing from established, mature conventional
fuel technologies they replace (and for some
evidence see, for example, chapters 9-12 of the
Stern Review3).

•   The savings associated with a diversified energy
system in terms of energy security and reduced
vulnerability to fossil fuel price shocks.4

For these reasons, the narrow approach of much
of the modelling of the economics of low-carbon
growth is highly misleading in that it simply avoids
the economic issues at stake. The failure to
address the dynamics of innovation and
development is particularly troubling. The choice
of what infrastructural and technological
innovation path to establish or lock-in for the
economy has the potential to substantially change
the future state of the world.5 This feature of the
real world is missed by models which are largely
static or with exogenous steady-states. Indeed,
‘lock-in’ can be cultural as well as technological.
For example, many Scandinavian cities favour the
use of bicycles. This reflects the presence of an
established infrastructure for these activities,
which is driven, for example, by popular demands
and policies to encourage cycle lanes. A good
infrastructure then makes cycle use easier and a 

• Efficiency, cost savings and market failures. For
example, lack of information and apparent differing
incentives between a landlord responsible for
investing in energy efficiency and a tenant
responsible for paying the energy bills, is an
example of market failures that often prevent
investment in efficiencies which reduce emissions
and cuts costs. Many possibilities for improving
energy and other efficiencies in companies and
elsewhere have been missed through lack of
managerial focus (for examples, see section 3).
And, of course, there is the fundamental market
failure where the price of products and services that
involve emissions of greenhouse gases do not take
into account the costs of damage they potentially
cause through climate change. Investment is
allocated wrongly in the economy due to such
market failures, but these are not taken into account
by many economic models.

•   The impact of learning and innovation on
economic growth. For example, introducing a tough
standards for greenhouse gas emissions from cars
makes innovation in energy efficiency, electric
vehicles and renewable generation more profitable
because greater policy clarity underpins
commitment to and profitability in new markets, and
provides for economies of scale. This in turn
prompts innovation, demonstration, experience and
learning, which bring down the cost of the relevant
technologies and processes, thus making them
more attractive to adopt. This then leads to further
innovation, demonstration, and experience. 

3 Stern (2007). 
4 Energy security should be defined and analysed with care. In some countries it might be seen in terms of more extensive use of domestic high-

carbon fuels such as plentiful coal reserves, although that means vulnerability to prices and to possible future international sanctions. Policy

must also address problems such as the intermittency of some renewable energy sources, which requires a comprehensive policy approach to

energy generation, distribution, storage and demand. The subject requires close attention and a broad perspective. Diversity of source is, however,

a basic principle for security.
5 In the economic jargon we have ‘path dependency’. For an analysis of technological lock in see Unruh (2006) and Foxon (2007).
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second generation biofuels, etc. The logic and
narrative are clear: investing in this transition will
incur gross costs but will lay the foundation for
growth by reducing cost in the future. Further, it
can create immediate benefits, such as energy
efficiency and reductions in other environmental
risks, as well as reducing climate risk. Failing to
invest will trap us in an obsolete high-carbon
economy that will handicap future competitiveness
(in the context of a cleaner world), and subject
itself to the vagaries of fluctuations in fossil fuel
prices.9 Eventually high-carbon growth will choke
itself on the inevitable and potentially devastating
consequences of climate change. The questions
then become what is the most cost-effective
approach to taking action and what the pace of
such action should be? We shall return to these
questions in sections 3, 4, and 5.

more ‘normal’ choice. There is a ‘chicken and egg’
virtuous cycle which policy can trigger. Once a city
or a country embarks on a track favouring such
activities, it is hard to turn back: the city or country
is set on a new path and the dynamics of the
model change. This means that early choices
make a big difference. In the economic jargon we
have ‘path dependency’. For an analysis of
technological lock in see Unruh (2006) and Foxon
(2007).What we need to understand is what it
means, for the wider economy, to go through a
period of profound learning and transformation
based on investment and innovation in its energy
and industrial structure. Once the economic
analysis is set out in a way that gets to grips with
the real issues, conclusions are reached which can
be radically different from those predetermined by
the narrow approach to modelling.6 That said, it
should be noted that many models that do not
explicitly incorporate strong dynamics in learning,
still conclude that urgent action is cost-effective in
reaching a path to climate sustainability.7

These issues were addressed in the Stern Review,
particularly in terms of the effects of learning and
innovation and the benefits derived from being at
the forefront of the low-carbon energy and
industrial revolution. The evidence of these past
five years points to a stronger and faster impact of
innovation than was expected at the time of the
Review.8 See for example the radical changes in
the costs of solar power, the rapid diffusion of the
hybrid electric car, the opportunities for transport
and storage of electricity, the development of 

The basic economics of low-carbon growth in the UK

6 Acemoglu et al (2009).
7 See for example the ADAM project (Adaptation and Mitigation Policies: Supporting European Climate Policies http://www.adamproject.eu/); the

RECIPE project (http://www.pik-potsdam.de/recipe); and the Stanford Energy Modeling Forum (http://emf.stanford.edu/).
8 OECD (2010).
9 Roadmap 2050 (2011) showed that in the case of a fossil fuels spike (a doubling of fossil fuel prices for 3 years) a decarbonised economy would

save Europe over €70 billion (£60 billion) a year for the duration of the crisis thanks to its reduced reliance on fossil fuels.
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2. The scale and nature of investment
required to generate low-carbon
economic growth

The Stern Review provides some estimates of the
investments required to embark on the transition
to a low-carbon economy. It found that
incremental investment and operating cost needs
are globally approximately 1% of GDP p.a. to meet
a stabilisation target of 500-550 parts per million of
carbon-dioxide-equivalent.10 This estimate was
then revised upwards to 2% of GDP p.a. to reflect
the latest scientific evidence on the need to reduce
emissions more quickly and drastically to meet a
target of 500 parts per million of carbon-dioxide-
equivalent.11 These are estimates of the magnitude
of necessary investments across the world
economy to limit climate risks, not as some have
misinterpreted, an overall net cost of emissions
reductions or costs to the public purse.12 While not
modelling it in detail, the Review’s analysis also
describes how the impact of such investment, in
particular through associated learning and
innovation, on growth could be strong and
positive. In our view, the analysis has stood the
test of time, both in the estimation of the
necessary scale of change and investment, and in
the description of the potential benefits from the
investment beyond the fundamental reductions it
provides in the immense risks of climate change.
The scientific evidence that has emerged on the
risks of climate change in the five years since the
Stern Review was published looks ever more
troubling.13

10 Stern (2007), page 267.
11 For example, see Stern (2009).
12 The misunderstanding is occasionally found in media discussion or in intra-governmental policy discussion.
13 For example, there is mounting evidence that absorption of carbon dioxide in some oceans is falling more so than predicted by many

models (Le Quéré et al 2009), emissions are growing faster than we thought (Le Quéré et al 2009; Friedlingstein et al 2010), and that the

melting of Arctic sea ice and ice sheets and damages to ecosystems are happening faster than we thought (Bowen and Ranger 2009).
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United States

United Kingdom

Figure 1: Sector financial balances, % of GDP
Source: United States Bureau of Economic Analysis
and UK Office for National Statistics

3. Recovery by investing in the real
growth story

Now is the time to invest. Our economy has spare
capacity and there is a stock of financial resources
available. The issue is lack of confidence to invest
rather than a lack of liquidity. The private sector in
the UK generated a surplus of £110 billion in
2010.14 By contrast total UK investment in clean
energy by both the public and private sectors was
just £2 billion, according to a report by Pew
Charitable Trusts.15 Figure 1 shows net borrowing
(the balance between investment and saving or,
equivalently, income and expenditure) for each
sector, private and public. The current account
aggregates both balances and measures the
excess of saving over investment at the whole
economy level.16

The basic economics of low-carbon growth in the UK

14 Private surplus refers to the National Accounts definition of total private income minus total private spending (consumption and investment).

It is the private sector counterpart to the public sector (fiscal) deficit, and the difference between the two comprises net borrowing from

abroad. See: Zenghelis (2011).
15 The Pew Charitable Trusts (2011).
16 Any (relatively small) statistical errors are captured in the ‘balancing item’ which ensures that the current and capital accounts sum to zero. 
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in the world (including companies key to the UK
economy, such as HSBC, Standard Chartered,
ArcelorMittal, Anglo American) asked G20 Heads
of State to boost investment now by sending clear,
credible and long-term signals to markets about
pricing carbon and reducing emissions.19 Early
evidence indicates that many of these
opportunities are real and short-term as well as
long-term, and, in particular, that radical
improvements in energy efficiency can often be
achieved quickly.20

Now is the time to build the foundations of a
sustainable and dynamic medium-term growth
path. When we came out of the (dotcom) bubble a
decade or so ago, the foundations for the next
bubble were laid by attempting to revert to
business-as-usual and failing to focus on
investment. This could hardly be described as a
sensible growth policy.

When achieved, low-carbon growth will be more
energy-efficient, more energy-secure, more
equitable, safer, quieter, cleaner and more bio-
diverse. It will be far more attractive than what has
gone before. The substantial benefits for living
standards, across a whole range of dimensions,
are of a kind rarely captured by the narrow
economic models currently used inside
government departments.

One of the easiest ways to stimulate growth and
set the public finances on the path to sustainability
is to unlock the record pool of private saving rather
than drawing on scarce public funds. Credible
long-term policy signals would leverage private
investment in renewable energy, smart networks
and communities, energy efficiency and low-
carbon vehicles. Strong carbon prices can raise
public revenue. Hesitation and nervousness in
policy undermine confidence, as is all too evident
from the recent instability of capital and energy
markets.17 These markets are policy-led, and thus
have the potential to provide a degree of much
needed investor certainty at a time of general
uncertainty in the macroeconomic environment,
which is holding back investment. Now is the time
to lay out the comprehensive policy framework
that can create the clarity and confidence in the
future of low-carbon technologies that the private
sector seeks.18 With output remaining below
capacity and the cost of capital at historically low
levels, there is very little fear of ‘crowding out’
alternative investment, or displacing jobs. Indeed,
the best time to invest in a sound long-term growth
strategy and to address the basic market failures
hindering investment is precisely when economic
activity is slow and the competition for natural and
human resources is relatively reduced. This line of
argument on policy was a central outcome of the
G20 Seoul Business Summit in November 2010,
where the heads of 120 of the largest companies 

17  Bowen and Stern (2010).
18 Zenghelis (2011).
19 Seoul G20 Business Summit - Joint Statement by Participating Companies (November 11th, 2010, http://www.seoulg20businesssummit.org/en/). 
20 Marks & Spencer plans to be carbon neutral by 2012 using food waste to generate power (http://plana.marksandspencer.com/media/pdf/planA-

2010.pdf). The Chief Executive Officer of Walmart told  

1,000 suppliers in China in 2008 that high environmental and energy saving standards would be mandated - supply chains savings are crucial - and

Walmart is committed to ‘zero waste’ and ‘100% renewable energy’ (http://www.wal-martchina.com/english/walmart/index.htm). Dupont is saving

more than US$2 billion a year from energy efficiency initiatives, as George Hadi Santoso indicated in his presentation to Infrastructure Indonesia

Conference 2011 on 14 April

(http://infrastructureindonesia2011.com/CONFERENCE140411/CLEANENERGY140411/Mr%20George%20Hadi%20Santoso%20-

%20Country%20Manager%20-%20DuPont%20Indonesia/DuPont%20Path%20to%20Sustainability%20140411%20HM.pdf)). British Telecom

saved £1.5 billion between 2002 and 2006 by reducing energy costs (Esty and Winston 2006).
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management and efficiency, but also for
unprecedented speed in sharing and spreading
knowledge and skills across the world. The UK
could play a particularly important role at the
intersection between these two areas of
innovation, given its comparative advantage in
education and research. 

Moving early in the race to a low-carbon economy
is likely to entail risks, and second movers often
have the advantage of learning from pioneers’
mistakes by not pursuing costly dead-ends.
However, moving late is likely to incur far more
substantial disadvantages in a world that is
destined to become carbon- and resource-
constrained. In general, early movers will reduce
costs associated with low-carbon technologies
more quickly, and will become exporters of goods,
ideas, knowledge and skills.24 Furthermore, in a
world in which the varying pace of action creates
a maze of different carbon prices and related
regulations across countries, some tariff (or other
border) adjustment based on the carbon content
of goods is likely to be politically attractive to many
countries.25 The risk of ‘carbon dirty’ goods (arising
in part from delay and lock-in) being shut out of
global markets is real.

Lastly, strong action and the associated
international credibility with our partners around
the world can keep us close to key players in the
world economy. China, South Korea, India, South
Africa, Brazil – to mention a few – are taking the  

4. The lesson of economic history 
and industrial revolutions 

Previous industrial revolutions point to the great
potential for growth from the coming energy and
industrial revolution. This new revolution and the
associated transition to low-carbon growth
constitute a very attractive path. Provided
governments deliver long-term policy credibility
and prompt the creation of new products in a
competitive environment, this is likely to bring two
or three decades of dynamic, innovative and
creative growth, and large and growing markets for
the pioneers.21 Given the evidence for the
magnitude of growth effects of previous industrial
revolutions, such as those associated with the
spread of railways or electricity, the growth
potential of this new energy and industrial
revolution could be major.22 Waves of innovation
have succeeded one another from the 18th
century, and many have created unexpected
sources of wealth and economic growth. 

This particular wave of innovation associated with
low-carbon technology has the additional
advantage of overlapping with the revolution in
information and communications technology,
which is still in full swing. There is no previous
example of a new technology whose price has
fallen so precipitously, or which has diffused
through the economy as swiftly, as innovations in
computing and mobile communication.23 This
allows not only for great opportunities in energy 

The basic economics of low-carbon growth in the UK

     

 

              

                

         

                       

             

                    

    

  

              

21 Perez (2002).
22 In the UK the revolution in information and communications technology contributed as much as one percentage point a year to growth rates in

the period between 1990 and 1998. For a comprehensive overview of the impact of previous industrial revolutions on economic growth in the UK

,see Chapter 3 of IMF (2001).
23 Crafts (2010).
24 Germany, Denmark, US and China have gained substantially by investing early on innovation in wind and solar technologies (see presentation

on ‘Geopolitics of Clean Energy’ by Michael Liebreich, Chief Executive of Bloomberg New Energy Finance, 1 June 2011:

http://bnef.com/Presentations/download/68).
25 Such policies would not be without foundation in basic economic theory. For example, see Houser et al (2008).
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threat of climate change very seriously,
recognising the opportunities for low-carbon
growth and rapidly transforming their economies.26

China has moved decisively to embrace low-
carbon growth, notably in its stimulus package of
2008-09 but also, and more recently, in its outline
for the 12th five-year plan. This plan sets strong
targets for energy efficiency and emissions
intensity.27 China and other countries recognise
that the ‘green race’ has already begun. Those that
deliberately opt out may find they miss out on the
fastest growing markets.

26 Different countries are at different stages and moving more or less rapidly. The most striking example of rapid change is, perhaps, the

Chinese 12th Five Year Plan approved in March 2011. For a comment on its implications for the world economy see Stern (2011).
27 Stern (2011).
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clear and strong policies necessary to foster this
investment.30 UK business also recognises that the
UK is not the only country going through such a
transition, and competition for such capital will be
intense: it will flow to the countries that establish
sound and credible policies. 

‘To boost the UK’s attractiveness as an investment
destination, there is much the government can,
and must, do. Failing to secure the right
investment levels would not only result in the UK
falling behind its competitors and relinquishing
economic advantage, but it will seriously impede
our ability to hit our climate change targets.’ 31

Most studies show that the risk that climate action
will prompt a relocation of carbon-emitting
activities abroad is small and manageable: it is
confined to a narrow set of carbon-intensive
tradable industries.32 Some have raised concerns
for UK industries such as steel and aluminium.
With strong carbon policy now, such industries will
find themselves in a much better competitive
position in 10 years time in a world which is
cleaner and where many countries understandably
wish to avoid importing carbon: if the UK moves
early it can, through learning and innovation,
reduce the cost of alternative power technologies
and improve efficiency. This is sensible, forward-
looking investment. It does not seem wise to make
the prospects for growth captive to the short-term
concerns of a small set of industries; that would
surely be anti-growth for the economy as a whole.
Narrow, short-term competitiveness issues for
some industries must, and can, be managed
through sectoral agreements or, through the 

5. Credibility, confidence, future
growth and the fourth carbon
budget

We must remember, however, that this energy and
industrial revolution requires policy on carbon. The
UK sends a clear message by passing legislation
to adopt the fourth carbon budget for proposed by
the Committee on Climate Change for the period
between 2023 and 2027.28 Strong implementation
is crucial. Good government policy sets the
framework for the private sector to invest on the
scale required, and is the driver of change. Setting
ambitious and credible targets for emissions,
fostering the network infrastructures which enable
innovation (e.g. smart low-cost grids), and laying
out sensible regulation and incentives are
prerequisites for markets to function well.

Rejecting government intervention, and ignoring
the multiple market failures that are at the heart of
this story, undermines markets and cripples
entrepreneurship. Getting the policy right means
unleashing the power of markets to generate the
Schumpeterian creative destruction where new,
more efficient firms and technologies drive out old
ones, thereby increasing overall economic growth
and welfare. To avoid the policy decisions
necessary to deal with the key market failures here
is, essentially, to be anti-market and anti-growth. 
UK business has recognised the investment
challenge that the UK faces over the next few
decades if it is to be a front-runner in the low-
carbon revolution.29 It demanded that the UK
government show leadership and implement the 

The basic economics of low-carbon growth in the UK

28 ‘The prize, perils and price of China's plan’ (Financial Times, Friday April 28th 2011 http://www.ft.com/cms/s/0/7447df7c-71c6-11e0-9adf-
00144feabdc0.html#axzz1M2i7LxY5).
29 The CBI (2009) estimates that the UK unnecessarily wastes £15 million a day on energy from households and businesses.
30 See Green Investment Bank Commission (2010) and CBI (2011b).
31 CBI (2011a).
32 Hourcade et al (2007); Committee on Climate Change (2008).
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The Committee on Climate Change estimates that
the cost of meeting the UK’s target of reducing its
emissions of greenhouse gases by 80% by 2050
compared with 1990 is 1-2% of GDP.33 There will
be major investments to be made in the coming
years and some short-term increase in energy
prices is inevitable. Good policy must focus on
sound management of these costs, including in
relation to income distribution, and this will require
careful analysis and scrutiny. But the overall cost
of action will be far higher if action is delayed and
then rushed. The most cost-effective approach is
to manage actively the transition to a low-carbon
economy by taking advantage of the depreciation
of existing capital and inducing innovation in new
technologies early on so that their costs fall
through time. There are grave dangers to growth
from indecision and procrastination, not simply by
falling behind in technology, but also by being shut
out of future markets. Important issues will need
to be carefully examined and addressed, such as
energy portfolio choices and their timing, including
the speed of deployment of on- and off-shore
wind, the role of gas and nuclear power, the
financing and management of carbon capture and
storage (CCS),34 and so on. Important decisions
on, for example, developing network infrastructure
will need to be taken – for example, a smart and
efficient European grid could play a vital role in
promoting renewable energy and energy efficiency,
in reviving the European economy and in helping
European cohesion.  

We must also recognise that there is a risk that the
valid and crucial arguments concerning market
failures are twisted and used as an excuse to
introduce damaging and inefficient policies. This
real concern argues for the careful design of open
and non-discriminatory policy frameworks, which

introduction of border adjustments for carbon
price differentials or controlling the pace of
movement to auction of emissions permits and in
other ways. They should not stop us from making
sound long-term investments which will benefit the
economy across the board, including those
industries, in the medium term.

Policy must begin by correcting the biggest market
failure the world has seen – failure to price
greenhouse gas emissions. But there are other key
market failures which must be dealt with at the
same time if we are to avoid shackling innovation
and entrepreneurship. Thus a second crucial
market failure results from the public nature of
ideas – those who innovate and demonstrate
provide learning for others. Policy should help
create the conditions for fostering and sharing
knowledge about the new technologies. Because
of the urgency for action and the apparent strong
learning potential, this issue, although general, is
of special importance in this context. A third
market failure occurs because capital markets are
limited in their ability to manage the risks
associated with investment in these technologies
(especially important in this case because of the
scale and long-term nature of much of the
investment). A fourth set of market failures are
associated with network externalities, and can be
overcome by enabling access to networks, such
as new and better grids or public transport). A fifth
set of market failures are associated with
information, which can be overcome by creating
awareness of the emission properties of what we
buy, consume and use, and the options available
for emission reductions. All of these are basic to
markets playing their role efficiently and effectively:
a carbon price is crucial but on its own is not
enough.

33 Committee on Climate Change (2010).
34 The technology of CCS itself is relatively well tested and understood but there are major challenges and learning necessary in moving to scale.
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6. Conclusion

There must be tough and serious economic
analysis of the management of the transition to the
low-carbon economy. There will be costs and
difficult decisions. Costs are not saved and
investment is not promoted by procrastination or
by capture by narrow interests. With careful
analysis, we can get to grips with the real issues.
There is a great opportunity for the UK to lead in
the growth story of the future. This is a time both
for decisiveness and for careful and serious
economic analysis of difficult questions. We must
combine the sense of urgency with the economics
that gets to grips with the substance of the
challenge. An approach which deliberately
excludes the key issues is surely inadequate and
unacceptable. There are key analytical and policy
issues that are not easy but can be addressed; a
narrow and simplistic approach will not do. We
should improve our understanding of: how to
design policy to promote low-carbon growth in a
way that takes careful account of the risks and of
the dynamics of costs and benefits; how
macroeconomic developments are likely to affect
the pace and shape of the transition; and how the
lessons of past industrial revolutions - and failures
to innovate – can inform good policy. There is great
potential, so let us engage with the challenges now
and not delay or obfuscate.

reduce incentives for wasteful ‘rent capture’ by
influential vested interests, whether they be in
hydrocarbons, specific renewables, nuclear or
elsewhere. At the same time we must never make
the basic error of confusing the reasonable wish
for the level-playing field with the absence of
policy to deal with the critical market failures. 

The basic economics of low-carbon growth in the UK

52809_A5_Layout 1  14/06/2011  17:22  Page 16



17

Confederation of Business Industry 2009. CBI
third climate change tracker: monitoring
progress towards a low-carbon economy.
December 2009.
http://climatechange.cbi.org.uk/uploaded/C
C_track_3_1209_FINAL.pdf

Confederation of Business Industry 2011a.
Risky business: investing in the UK’s low-
carbon infrastructure. April 2011.
http://climatechange.cbi.org.uk/media/5735
9/cbi%20low%20carbon%20investment%2
0report%2026%20april%202011.pdf

Confederation of British Industry 2011b.
Climate change policy tracker – 6th edition.
http://climatechange.cbi.org.uk/media/6126
2/cc_track_0611.pdf

Crafts, N. 2010. The contribution of new
technology to economic growth: Lessons
from economic history. Journal of Iberian
and Latin American Economic History
(Second Series), v.28, p.409-440.

Esty, D. and Winston, A. 2009. Green to Gold:
How Smart Companies Use Environmental
Strategy to Innovate, Create Value and Build
Competitive Advantage. John Wiley and
Sons, Inc., Hoboken, New Jersey, USA.
380p.

Foxon, T.J. 2007. Technological lock-in and the
role of innovation. In: Handbook of
Sustainable Development, G. Atkinson, S.
Dietz and E. Neumayer (eds.), Edward Elgar.

Bibliography

Acemoglu, D., Aghion, P., Bursztyn, L., and
Hemous, D. 2009. The environment and
directed technical change, NBER Working
Paper 15451.

Bowen, A. and Ranger, N. 2009. Mitigating
climate change through reductions in
greenhouse gas emissions: the science and
economics of future paths for global annual
emissions. Grantham Research Institute on
Climate Change and the Environment and
Centre for Climate Change Economics
Policy Brief, December 2009. 43p.
http://www2.lse.ac.uk/GranthamInstitute/pu
blications/Policy/docs/PBMitigatingBowenR
angerDec09.pdf

Bowen, A. and Stern, N. 2010. Environmental
policy and the economic downturn. Oxford
Review of Economic Policy, v.26, p.137-163.

Committee on Climate Change 2008. Building
a low-carbon economy – the UK’s
contribution to tackling climate change.
479p. http://www.theccc.org.uk/pdf/TSO-
ClimateChange.pdf

Committee on Climate Change 2010. The
Fourth Carbon Budget: Reducing emissions
through the 2020s. 375p.
http://downloads.theccc.org.uk.s3.amazona
ws.com/4th%20Budget/CCC-4th-Budget-
Book_plain_singles.pdf

52809_A5_Layout 1  14/06/2011  17:22  Page 17



Mitigating climate change through reductions in greenhouse gas emissions: 

is it possible to limit global warming to no more than 1.5°C? 18

International Monetary Fund 2001.World
Economic Outlook: The Information
Technology Revolution. Washington, DC,
USA.
http://www.imf.org/external/pubs/ft/weo/20
01/02/index.htm.

Koehler, J., Grubb, M., Popp, D., Edenhofer, O.
2006. The transition to endogenous
technical change in climate-economy
models: a technical overview to the
innovation modelling comparison project.
The Energy Journal, Special issue,
‘Endogenous Technological Change and the
Economics of Atmospheric Stabilisation’.

Le Quéré, C., Paupach, M.R., Canadell, J.G.,
Marland, G., Bopp, L., Ciais, P., Conway,
T.J., Doney, S.C., Feely, R.A., Foster, P.,
Friedlingstein, P., Gurney, K., Houghton,
R.A., House, J.I., Huntingford, C., Levy, P.E.,
Lomas, M.R., Majkut, J., Metzl, N., Ometto,
J.P., Peters, G.P., Prentice, I.C., Randerson,
J.T., Running, S.W., Sarmiento, J.L.,
Schuster, U., Sitch, S., Takahashi, T., Viovy,
N., van der Werf, G.R. and Woodward, F.I.
2009. Trends in the sources and sinks of
carbon dioxide, Nature Geoscience, v.2,
p.831–836.

Organisation for Economic Cooperation and
Development 2010. Interim Report of the
Green Growth Strategy: Implementing our
commitment for a sustainable future. 90p.
http://www.oecd.org/dataoecd/42/46/45312
720.pdf

Friedlingstein, P., Houghton, R.A., Marland, G.,
Hackler, J., Boden, T.A., Conway, T.J.,
Canadell, J.G., Raupach, M.R., Ciais, P. and
Le Quéré, C. 2010. Update on CO2
emissions. Nature Geoscience, v.3, p.811–
812.

Green Investment Bank Commission 2010.
Unlocking investment to deliver Britain’s low
carbon future: Report by the Green
Investment Bank Commission. 50p.
http://www.bobwigley.co.uk/wp-
content/uploads/2010/02/Unlocking-
investment-to-deliver-Britains-low-carbon-fu
ture-Green-Investment-Bank-Commission-
Report-final-June-2010.pdf

Hourcade, J.-C., Demailly, D., Neuhoff, K.
Sato, M. Grubb, M., Matthes, F. and
Graichen, V. 2007. Differentiation and
Dynamics of EU ETS Industrial
Competitiveness Impacts. Climate
Strategies Report
http://www.climatestrategies.org/componen
t/reports/category/17/37.html

Houser, T., Bradley, R., Childs, B., Werksman,
J. and Heilmayr, R. 2008. Levelling the
Carbon Playing Field: International
Competition and US Climate Policy Design.
Peterson Institute for International
Economics and World Resources Institute,
Washington, DC, USA. 95p.
http://pdf.wri.org/leveling_the_carbon_playin
g_field.pdf

The basic economics of low-carbon growth in the UK

52809_A5_Layout 1  14/06/2011  17:22  Page 18



19

Zenghelis, D. 2011. A macroeconomic plan for
a green recovery. Grantham Research
Institute on Climate Change and the
Environment and Centre for Climate Change
Economics Policy Paper, January 2011. 16p.
http://www2.lse.ac.uk/GranthamInstitute/pu
blications/Policy/docs/PP_macroeconomic-
green-recovery_Jan11.pdf

Perez, C. 2002. Technological Revolutions and
Financial Capital: The Dynamics of Bubbles
and Golden Ages. Edward Elgar, UK.

Roadmap 2050 2011. Technical Analysis.
http://www.roadmap2050.eu/attachments/fil
es/Volume1_fullreport_PressPack.pdf

Stern, N. 2007. The Economics of Climate
Change: The Stern Review. Cambridge
University Press, Cambridge, UK. 692p.

Stern, N. 2009. A Blueprint for a Safer Planet.
How to Manage Climate Change and Create
a New Era of Progress and Prosperity. The
Bodley Head, London, UK. 246p.

Stern, N. 2011. The prize, perils and price of
China’s plan. Financial Times, Friday 28 April
2011. http://www.ft.com/cms/s/0/7447df7c-
71c6-11e0-9adf-
00144feabdc0.html#axzz1M2i7LxY5).

The Pew Charitable Trusts 2011. Who’s
Winning the Clean Energy Race? 2010
Edition. Washington, DC, USA. 47p.
http://www.pewenvironment.org/uploadedFil
es/PEG/Publications/Report/G-20Report-
LOWRes-FINAL.pdf,

Unruh, G.C. 2000. Understanding carbon lock-
in. Energy Policy, v.28, p.817-830

52809_A5_Layout 1  14/06/2011  17:22  Page 19



Centre for 
Climate Change 
Economics and Policy

52809_A5_Layout 1  14/06/2011  17:22  Page 20


