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Abstract

This paper provides a broad overview of the opmities and challenges facing
global climate change mitigation policy ahead @& N Climate Change Conference
in Copenhagen in December 2009. It begins withief beview of the technological
options for mitigating climate change by reduciagd substituting for, the use of
fossil fuels (coal, oil and gas). It then summarislee economic case for climate
change mitigation, set out in the 2007 Stern ReviBwe paper then looks at how the
implementation of climate policy measures to meeissions reduction targets has so
far had limited success, with worldwide emissiofig@enhouse gases growing by
38% between 1992 and 2007. A critique is then pi@diof the theoretical framing of
current climate policies, arguing that a more iraggd, long-term approach may be
needed, in order to inform the decisions of ecoroactors in the face of high levels
of risk and uncertainty. New economic ideas are ttewiewed which aim to provide
a more radical re-framing of the steps needed fdraasition to a low carbon
economy. These include a ‘green fiscal stimulus*gseen new deal’, a focus on
reducing emissions upstream at the production atiier than downstream at the
consumption end, and challenging the accepted asicrgrowth paradigm. Finally, it
is argued that high levels of political will, teaflagical innovation, institutional
change, business leadership and citizen engagenmikeie needed to put the world
on a pathway to a sustainable and prosperous lowaduture.



1. Introduction

The increasing scientific evidence of the likelye® impacts and consequences of
human-induced climate change is set out in the tRoAssessment Report of the
Intergovernmental Panel on Climate Change (IPCO7R2Mowever, the response by
national and international policy-makers is striggto address the global and inter-
connected nature of the challenge of climate chanigigation, with (at the time of
writing) hopes hanging in the balance of achievengomprehensive and stringent
agreement at the Copenhagen Climate Change CooéenerDecember 2009. This
paper sets out the main technological, economicpatidy responses so far, arguing
that, though progress has been made, this has dmestrained by the actions of
players with vested interests in maintaining curreystems, and by ideological
commitments to free-market based solutions. Thesreechallenge of setting the
world on a pathway to a low carbon transition, wh@nabling economic development
in developing countries, suggests that more radapgroaches may be needed to
overcome these difficulties.

2. Climate change mitigation options

In summary, rising atmospheric concentrations gbaa dioxide (CQ) and other
greenhouse gases (GHG) have resulted from humaiceddemissions, particularly
from the burning of fossil fuels (coal, oil and ya®r energy, transport and
manufacturing uses, and from deforestation andrd#mel use changes. These rising
concentrations trap heat in the atmosphere andtep the energy balance at the
earth’s surface, leading to rising temperaturesngi sea levels and other physical
impacts. These changes lead to feedbacks affetiimgenergy balance, e.g. cloud
cover, and the further emissions of greenhousesgaseh as methane from warming
permafrost, that make exact predictions of futuegels of warming difficult.
Nevertheless, advanced climate systems modelscpradan global temperature rises
of 1.7-6.4C by 2100, if past emissions trends continue. Eh&ipported by evidence
of a 0.7C mean temperature rise over the last century, diadernible human
influences on temperature increases, melting pickarand glaciers, and increased
frequency of extreme weather events (IPCC, 2007).

The challenge of mitigating the impacts of climebt@nge thus focuses on efforts to
reduce human emissions of GHGs from fossil fuehimg;, deforestation and land use
change. In this paper, we focus on reducing emmsdi@m activities that have largely
relied on fossil fuel burning. This is so challamgibecause these activities have
contributed to the large increase in human welllp@mnindustrialised countries whilst,
because of increasing returns to the adoption cohnt@logies and associated
institutional rule systems, human societies are floeked-in’ to these high carbon
systems (Unruh, 2000). To avoid the worst impadtsclonate change whilst
maintaining and enhancing human wellbeing requarésansition to a low carbon
development path.

A low carbon path will require the adoption of anga of energy efficiency
improvements in delivery of energy services forgeholds, businesses and transport,
and the further development and adoption of a rasfgew carbon energy supply
technologies. These are likely to include a nundieenewable sources of electricity
and heat generation, such as wind power, solaropbliéics, solar thermal electric
power, sustainably sourced biomass, wave andpmakr, as well as next generation
nuclear power, and carbon capture and storage (Gf@8) coal and gas-fired
electricity generation plants. Rather than a sirgjleer bullet’ technological solution,



a large number of mitigation ‘wedges’ from the kgrale deployment of many or all
of these technologies are likely to be needed hiese significant levels of emissions
reductions by 2050 (Pacala and Socolow, 2004). [hternational Energy Agency
has examined scenarios for reducing globab €@issions by 50% to below 20 Gt
CO, by 2050, identifying the wedges needed relativeatobusiness-as-usual’
emissions trajectory (IEA, 2008). They confirm trsgnificant mitigation wedges
would be needed from the power generation, transipolustry and buildings sectors,
each of which would require contributions from anmer of low-carbon technology
options (see Figure 1). The implementation of mahthese options will give rise to
huge technical and political challenges, with adtes both in favour and against
particular technological solutions (e.g. Romm, 20@&ckay, 2009; Giddens, 2009).

70

g' ETransport
g
€
@
5 u Power genaration
E=
o
=
&
E u Industry
[
2
5
g = Buildings
(T]
¥ Remaining emissions
2005 BLUE Map 2050

Figure 1. Mitigation wedges for IEA ‘Blue Map’ ngiéition scenario (based on IEA, 2008)



3. Economic case for climate change mitigation

In order to inform action on climate change, in @0Ghe UK Government
commissioned Sir Nicholas Stern, former Chief Ecoisd at the World Bank, to
review the economics of climate change. The resylftern Review (Stern, 2007)
laid out the economic case for government actioguiag that climate change
represents the “greatest market failure the woalsl dver seen”.

However, as Stern recognised, the economic cags own is unlikely to stimulate
action to mitigate climate change, as there areakand ethical issues that also need
to be addressed. Climate change results from dkéernality associated with
greenhouse gas (GHG) emissions, i.e. costs thatarpaid by those who create the
emissions. It has a number of features that digishgit from other social and
environmental problems:

* Mitigating climate change is a global public goace.(the benefits of
mitigation accrue to everyone on the planet andreznbe bought by any
individual at the expense of others);

* Impacts are long-term and persistent;

« Uncertainties and risks are pervasive; and

* Risk of major, irreversible change with non-marg@eonomic effects.

Hence, questions arise of equitable sharing ofrélsponsibility for past emissions
and the costs of achieving a low-carbon transitlwsth between richer and poorer
countries and between present and future genesatidre above features also imply
that some standard tools of economic analysis, fcltost-benefit analysis, are
limited in their usefulness, since they assume amdyginal changes. The issue of the
appropriate rate for discounting future costs arhelits also proved to be
controversial, with Stern and colleagues arguingt tstandard treatments of
discounting are inappropriate for comparing potdnfuture mitigation pathways
(Dietz et al., 2007).

Whilst not undertaking a single global cost-benefialysis to calculate the optimal
level of climate change mitigation, Stern used mber of different economic tools to
perform separate calculation of costs and benédfhigs approach has been criticised
both by neo-classical economists for a lack of urggNordhaus, 2008) and by
ecological economists for still retaining a numbérdebatable assumptions (Spash,
2008). To calculate the economic costs of clim&i@nge impacts, Stern used simple
‘integrated assessment models’, giving equal weighimpacts in poorer countries
and on future generations. These models includadtsfor which there is a ‘market’
value, such as agriculture and food supplies, dugh&nges in crop patterns, energy
use, due to additional cooling requirements, andstd zones, e.g. impacts on
fisheries; ‘non-market’ impacts, including impaacs human health, e.g. increased
prevalence of diseases and impacts on natural stemsy; and ‘system change’
impacts, such as higher levels of conflict and atign. Stern argued that the likely
annual social and economics costs of the impactdimmaite change would be in the
range 5-20% of global GDP, now and forever.

In order to calculate the economic costs of climatange mitigation, Stern used
both ‘bottom-up’ and ‘top-down’ models. Bottom-upoeomic analyses incorporate a
range of low-carbon technological options, and asthat the costs of these options
fall with their implementation as a result of leiaugn effects and economies of scale
(IEA, 2000). They then calculate the costs of a-tmsbon pathway, compared to the
costs of a ‘business-as-usual’ pathway, with littl® no consideration of



macroeconomic factors. Bottom-up modelling by PBénnis Anderson for the Stern
Review calculated that, to reduce global emission83% to 18 GtCO2e by 2050,
the addition annual cost of following this low-carb pathway would rise from
$134bn in 2015 to $930bn in 2050. Assuming contigunigh levels of economic
growth over this period, this would imply that tbests of mitigation would be equal
to 1% of global GDP by 2050. Top-down economic gsial uses macroeconomic
models of the global economy, with a relatively Bmamber of regions and
economic sectors. These models incorporate the idatjuns of changes in
investment patterns on wider economic activity amabt, but not all, models assume
a ‘general equilibrium’ framework. They calculatbat stabilisation of GHG
concentrations at 450-550 ppm CO2e (carbon diozgleévalent) implies mitigation
costs of 1-2% of global GDP per year by 2050. Hebhoth bottom-up technology-
rich and top-down macroeconomic modelling sugdest the annual costs of climate
change mitigation would be around 1-2% of globalFahy 2050. On this basis, Stern
concluded that there is a strong economic caseridertaking mitigation, as the costs
are likely to be much lower than the costs of timpacts of climate change. Stern
argued that governments should aim to stabiliserdgreuse gas (GHG) levels in the
atmosphere at between 450 and 550 ppm €fDivalent. A review for the Australian
Government in 2007 by eminent economist Ross Gagceaue to similar conclusions
(Garnaut, 2007).
Stern (2007) identified three complementary pola&cgas as necessary to deliver

timely, effective and economically efficient clineathange mitigation:

» carbon pricing, through taxes or tradable perniiegtes;

* increasing support for R&D, demonstration projecsd early stage

commercialisation of clean technologies; and
* measures to overcome institutional and other norketabarriers to
deployment of energy efficiency and low carbon mess

Based on the scale of low carbon R&D and deploymeaeded, Stern
recommended that deployment incentives for low-siois technologies should
increase two to five times globally from currentdés of $33bn to reach $65-150bn,
and that global public energy R&D funding shouldidie, to around $20bn, for the
development of a diverse portfolio of technologiiis level of support is needed to
bridge the gap between the current high costs ofynd@w carbon options and the
current high carbon alternatives. The deploymengpsett would enable the low
carbon options to benefit from learning, scale addptation effects, so reducing their
unit costs. These effects are usually analysedenfarm of learning or experience
curves (IEA, 2000). Analysis of past cost redudtidor energy technologies has
typically shown empirical learning rates of 10-25%ganing that a 10-25% reduction
in unit costs results from a doubling of cumulatideployment (Macdonald and
Schrattenholzer, 2001). Hence, as shown in Figueay deployment support would
be expected to reduce the cost of low carbon ogtisn that they would become cost
competitive with current technologies, under theegal support of a carbon price,
provided by a carbon tax or trading scheme.
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Figure 2. Interaction between carbon pricing angbldgment support (based on Stern, 2007)

4. Implementation of climate policy measures

The first internationally agreed targets for climahange mitigation were those set by
the 1997 Kyoto Protocol to the United Nations Frammek Convention on Climate
Change (UNFCCC). The Kyoto Protocol set targetsiridustrialised countries only
to achieve an average 5% reduction in GHG emisgign2008-12, relative to 1990
levels. The Protocol came into force in 2005, wittification by the Russian
government, following that of all other industrggdd countries, except the U.S.A. and
Australia. Some countries, including the UK and Germany oarérack to meet their
Kyoto targets, at least partly due to the sideat$feof non-climate-related policies,
such as the dash for gas-fired electricity genanan the UK following liberalisation
of electricity markets. However, many other cowedyiincluding Canada and Spain,
are highly unlikely to achieve their Kyoto targetmd, overall, worldwide GHG
emissions grew by 38% between 1992 and 2007.

The Kyoto Protocol also provided for carbon emissiotrading between
governments and by firms, designed to stimulatddivest-cost emissions reductions
which could then be traded within overall caps. Hheopean Emissions Trading
Scheme, which began operation in 2005, followed tap-and-trade approach in
order to help the EU meet its target of 8% redunctio emissions by 2008-12 from
1990 levels. This covers emissions from power gdier and energy-intensive
industries totalling around 40% of total EU emissio The Waxman-Markey Bill,
which was passed by the U.S. House of RepreseasativJune 2009, but (at the time
of writing) had yet to be agreed by the U.S. Senataild set up a similar cap-and-
trade for the U.S. to achieve emissions reductadris’r% by 2020 and 83% by 2050,
relative to 2005 levels.

" Australia later ratified the protocol in 2007.



The policy areas identified by Stern are beginrim@e reflected in policies of the
European Union member states. These are seen ramdopart of a “new, green
industrial revolution” (Milliband, 2007; BarrosoP@7). Such calls have recently been
echoed by the new US Secretary of Energy (Chu, 2089December 2008, the
European Council of Ministers agreed on an Energiy@imate Policy package, both
for domestic action and as a basis for negotiatibthe Copenhagen meeting. This
package aims to address environmental targetsstwhil the same time, contributing
to ensuring security of energy supply for EU coiastr The main aims of this package
are to achieve by 2020:

* a 20% reduction in carbon emissions, with a prormisa 30% reduction in
carbon emissions by 2020, if there is an intermafi@agreement at the COP15
meeting in Copenhagen;

* 20% of final energy from renewables; and

* a20% improvement in energy efficiency.

In July 2009, the Major Economies Forum, includ@hina, India, Brazil and the
G8 countries, recognised that, to avoid the masbge impacts, the increase in global
average temperature above pre-industrial levelshtongt to exceed °Z. This is
likely to require atmospheric concentrations ofeggouse gases to stabilise below
400 ppm CQequiv (Meinshausen, 2006; Anderson and Bows, 28&)n for a very
small chance of exceeding 4°C rise by 2100, gleb@ksions need to peak by 2016
and then reduce by around 3% per year to 2100 (Gtbearon Climate Change,
2008). This implies global GHG emissions will ndedbe reduced by 50% by 2050,
from current 40 GtCO2e to 20-24 GtCO2e by 2050 uAsag fair allocation of these
emissions amongst 9 billion people by 2050, thiplies a share of 2.1 to 2.6 tCO2e
per personHence, if these emissions are shared equitably degtveountries, this
implies that at least 80% reductions are required industrialised countries.
Emissions reductions of these orders of magnitudd wequire dramatic
transformation of systems of production and congionp involving different
possible transition pathways to low carbon poweregation, transport and energy use
systems (Foxon et al., 2009). The UK governmentdoasmitted itself to a legally-
binding target of reducing its GHG emissions by 8092050, from 1990 levels, with
a new institution, an expert-led Committee on Cten&hange to recommend 5-
yearly budgets to put the UK on track to achieuwimg target (Committee on Climate
Change, 2008, 2009). Other members of the G20 gmfupnajor economies,
including the U.S., are considering bringing in kamlegally-binding targets.

The main policy instruments to achieve these targeing applied in European and
other industrialised countries are Emissions Trgaddchemes (ETS), and R&D and
price-support measures for deployment of new reb&wand other low-carbon
energy technologies. As well as stimulating thel@@pent of existing low-carbon
technologies and processes, these measures amdddtéo promote innovation and
rapid take-up of low-carbon alternatives, such asdwpower, solar photovoltaics,
nuclear power, and carbon capture and storage (C@&Egh are currently more
expensive than the dominant alternatives of usingl and gas for electricity
generation. Complementary measures to improve thigilmg stock, in order to
reduce the heat demand by homes and businessesrdw@aived more attention in
some countries, such as Germany, than others,asuitte UK.
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5. Critique of current policy approaches

Unfortunately, as described above, current poli@asures have so far had relatively
little success in stimulating emissions reductidndeed, it is notable that the 2008-
09 economic recession has led to more rapid, theemiporary, emissions reductions
(Bowen et al., 2009b). We argue that this lackuafcess is at least partially the result
of the theoretical framing of current climate p@s; which draw on a range of
theoretical approaches. This leads to potentianaistencies and arguably forms an
inadequate basis for addressing long-term envirowahgoroblems, in which actors
need to make decisions in the face of high levélsisk and uncertainty, both in
relation to outcomes of current actions and theemiwl for the development of
alternatives. Table 1 outlines the main policy sugas and their underlying framing.

Policy area Theoretical Example policy Example target
framing
Carbon pricing Neo-classical EU Emissions 21% reduction in

EU ETS sector
emissions by 2020
(compared to 2005

economic theory | Trading Scheme

Support for R&D,
demonstration
projects and early

commercialisation of

clean technologies

(Neo-classical)
innovation theory.
(evolutionary)
innovation
systems theory

Feed-in tariffs for
renewable energy
technologies in
many EU countries

20% share of final
energy from
renewables by
2020

Overcoming
institutional and
non-market barriers
to deployment

Institutional and
behavioural
economics

Fiscal, regulatory
or information
incentives to take-
up (cost effective)

20% reduction in
energy
consumption by
2020

energy efficiency
improvements

Table 1. Framing of current climate change mitigatpolicies

As can be seen from the Table, these measures largety on the important issue
of reducing emissions from energy supply and enertgnsive industries, which are
within the scope of the EU Emissions Trading Schehhere is relatively little focus
on wider systems of production and consumption,stimulate a more general
greening of these systems by creating space armhtimes for eco-innovators and
greening of markets. Whilst markets in tradabldoarpermits are likely to have an
important role to play, it may be argued that thdew greening of markets and other
incentives to promote wide and deep low-carbon vation are more important to
achieving a long-run transition to a low carbon remay (Andersen and Foxon,
2009).

The rationale for carbon pricing comes from enuvinemtal economics. Here, a
‘market failure’ is identified in relation to thexistence of negativenvironmental
externalitiesj.e. environmental by-products of consuming ordoi@ng activities that
affect third parties but are not reflected in marikansactions and prices (Pigou,
1932). In this case, the emissions of Cfd other greenhouse gases from energy
production and other industrial activities has drisally been the unpriced
externality. Arguably the simplest way to pricel@ar emissions would be to impose
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a carbon tax on activities leading to emissionsweleer, taxes tend to be politically
highly unpopular and there are concerns about theeat to international

competitiveness of industries faced with taxeseesly if there is the potential for
firms to relocate production to countries withoutcarbon tax (so-called ‘carbon
leakage’). Efforts to introduce a European carbax ih the early 1990s failed to
gather enough political support to be enacted.

The alternative pricing mechanism is to impose amssions trading scheme.
Following the success of an emissions trading sehianthe U.S. to reduce emissions
of sulphur dioxide from coal-fired power stationgleother industrial firms, the legal
basis for emissions trading was agreed in the X9@®ifo Protocol, which set carbon
emissions reduction targets for industrialised ¢oes The European Union
subsequently agreed a carbon Emissions Tradingn®KETS), which began with a
first period in 2005 to 2007, to enable learniradlofived by a second period covering
2008 to 2012, to coincide with the commitment penimder the Kyoto Protocol. As
part of the Climate Policy package agreed in De@r2B08, the EU agreed that the
third phase of the ETS would run from 2013 to 20Pi0e ETS is a ‘cap-and-trade’
system, setting an overall emissions cap for filmduded in the scheme, with
permits tradable between firms that are likelyxtoed their allocation and firms that
have spare credits. The economic rationale istthatenables the system to find the
least-cost reduction opportunities. The politicatl a&competitiveness concerns were
also eased by having a high proportion of freecalion of permits to firms.
However, the environmental effectiveness of theesthis determined by the level of
the overall cap. In Phase One of the EU ETS, tlpesed by the sum of the national
allocations was too high to require emissions rédns much beyond business-as-
usual, leading to a collapse in the price of pesnmtearly 2007. The free allocation of
permits also led to ‘windfall’ profits for electity companies, who were given
permits for free, but received the benefits of ge¥mit prices being included in
electricity costs to consumers. For Phase Two,Btmpean Commission required
countries to impose stronger caps, though the pgmae began to fall again in late
2008, as a result of reductions in energy demaradtdithe economic recession. In
Phase Three, the allocation of permits will inchegly move from free allocation to
auctioning, though one of the concessions to tte Earopean coal industry was that
it should continue to receive a proportion of frebowances. Though the new
agreement for Phase Three from 2013 to 2020 givesrtain level of certainty to
firms that there will be a carbon price in thisipdr no mechanism was agreed for
setting a floor or ceiling to the carbon price. §'bincertainty in the level of the carbon
price means that, on its own, it is unlikely toratiate significant levels of investment
leading to innovation in low-carbon technologiesl @nocesses. Thus, a carbon price
is a necessary but not sufficient driver of lowkmar innovation (since without a
carbon price, the economic ‘benefit’ of unpricedigsions to firms would be likely to
override any positive incentives for low-carbonaomation.) The plan to introduce a
similar carbon trading scheme in the U.S. undeMtaaman-Markey Bill looks set to
reproduce many of the same advantages and drawbftties EU scheme.

The rationale for increasing support for R&D, demtoation projects and early
stage commercialisation of clean technologies caino&s innovation theory (Foxon,
2003). The economic rationale is that, since neavwkedge is often easy to copy,
innovators cannot always appropriate the full bémedf their investment in
knowledge creation, and so private firms may labk incentives necessary to
undertake socially efficient levels of innovativetigity. In addition, historical
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evidence shows that the costs of new technologieisdlly reduce along learning
curves as they are introduced into the market.

The rationale for measures to overcome institutiana other non-market barriers
to deployment comes mainly from institutional anehavioural economics. It is
observed that firms and consumers do not act adyprational economic agents, but
their behavioural is influenced by the social anstitutional context in which they
act. The factors that prevent purely rational behavare often referred to as barriers,
but they reflect these more complex drivers of behaal change. For example, it is
observed that many energy efficiency opportunit@gsh as installing wall or loft
insulation, are not taken up, despite the fact thatinitial capital costs would be
quickly paid back by reduced energy bills, implyitingit they would be taken up by
economically rational actors. In this case, theibes could relate to the persistence of
individuals’ ‘habits’ preventing change, such ag thehavioural predisposition to
consider capital and running costs separately (dee 2009), or to the fact that
culturally embedded patterns of behaviour are slowhange (Nye et al., 2009).
Similarly, firms may not invest in potentially eammic low-carbon innovation
opportunities, because these conflict with existimgtines that firms follow based on
their historical experiences (Unruh, 2000).

Thus, it is noticeable that the rationales for diféerent types of mitigation policy
instrument come from different areas of economentiy. In particular, there is an
absence of a holistic framework for understandiog lthese different areas could
come together to achieve a transition to a low-@ardconomy. Of course, it could be
argued that such a piecemeal approach is the oaggnmtic possibility. However, the
relatively slow pace of mitigation achieved so fand the difficulties in reaching
agreement at the 2009 Copenhagen Climate Conferencanything like the
emissions reduction levels that the climate sciesayes would be necessary to limit
global temperature rises to th&Ctarget, suggest that a more radical re-framing of
the problem may be necessary.

6. New economic thinking for climate change mitigabn

Whilst most observers agree that some mechanispnide carbon emissions, either
through a carbon tax or a cap-and-trade emissidmsnse, is a necessary component
of a climate change mitigation policy package, sdraee argued recently that more
radical measures are likely to be needed to stimudaglobal transition to a low-
carbon economy. This would require global GHG emissto peak within the next
10 years and then reduce by around 4% per annurarder to enable economic
development in developing countries, these countrieuld be required to decouple
their rate of emissions increase from continuedneooc growth, so that rich and
poor countries would equalise their emissions atiraal 2 tonnes of CQequivalent
per person by 2050. Debates centre on whether ¢his be achieved by a
strengthening of the three existing types of policgtrument, or whether a more
radical re-framing is necessary to achieve a more@nt policy mix. Amongst the
approaches being discussed are a ‘green fiscallstsmor ‘green new deal’, a focus
on reducing emissions upstream at the productiohrather than downstream at the
consumption end, and challenging the accepted eaorgrowth paradigm.

The 2008-09 global economic crisis has createdtiaddi difficulties in moving
towards a low carbon economy, particularly in rielato whether the levels of private
investment funding needed will be available. Howgwehas also been argued by
some that this represents an opportunity for semelbusly addressing economic and
environmental concerns. Most industrialised anddigpdeveloping countries have

13



adopted a public fiscal stimulus package, partsto€h are focussed on investment in
green technologies and infrastructure. For exangeith Korea is focussing around
80% of its overall fiscal stimulus on green teclogyl and manufacturing, China is
investing heavily in the installation of large wifarms and solar photovoltaics, and
the U.S. is supporting the renewal of its eledyigrid and moves towards a ‘smart
grid’ that would enable more intelligent managemehtiemand and integration of
intermittent renewable energy sources. Howeveisehand other countries are also
investing in support of old, high carbon industri®sch as car manufacturing, without
necessarily requiring firms to move more rapidlyvaods developing low carbon
vehicles. Nicholas Stern and colleagues proposatl @h‘green fiscal stimulus’
(Bowen et al., 2009a) of the order of 0.8% of gloB®P, or $400 billion of extra
public spending worldwide on ‘green’ measures aver next two years would be
appropriate.

Others have suggested that a green fiscal stimdads to be complemented by a
wider range of institutional and regulatory changespromote a more rapid low
carbon transition. This is referred to as a ‘Grd¢ew Deal’, after President
Roosevelt's New Deal in the 1930s, which createllians of jobs and helped the
U.S. to recover from the Great Depression. As phits Green Economy Initiative,
UNEP (the United Nations Environment Programme)cafiaboration with a wide
range of international partners and experts, ismixiag the conditions and
requirements for a ‘Global Green New Deal’ (UNEBQ®). This builds on a report
that it commissioned from the respected environaleetonomist Edward Barbier
which sets out the economic case for action (Bark2©09). The three broad
objectives proposed in the March 2009 UNEP policgflare:

(1) Make a major contribution to reviving the world aomy, saving and creating
jobs, and protecting vulnerable groups;

(2) Reduce carbon dependency and ecosystem degradaiiting economies on
a path to clean and stable development; and

(3) Further sustainable and inclusive economic grovabhievement of the
Millenium Development Goals, and end extreme pgveyt2015.

UNEP argues that this will require co-ordinated gyovnent action in three areas:

(a) a ‘green’ fiscal stimulus of the order of 1% of lggd GDP ($750 billion) over
the next two years, or around a quarter of thd & of the fiscal stimulus
packages currently proposed by the G20 countries;

(b) domestic policy reforms to enable the success eémrinvestment within
domestic economies; and

(c) reforms to international policy architecture anternational co-ordination to
enable and support national initiatives.

The ‘green’ stimulus would cover investment in gyeefficiency of buildings,
greener vehicles and transport infrastructure, wabé energy projects, ‘smarter’
electricity grids, and more sustainable agricultame freshwater systems. A range of
domestic policy interventions would aim to ensur8eael playing field” to enable
the investments in green sectors to take hold smdish as commercially viable
businesses. Reforms to the international polichitggcture would aim to provide the
framework for a transition towards a more sustdmazonomic system, including
action in the areas of international trade, inteomal aid, a global carbon market,
global markets for ecosystem services, developraedttransfer of technology, and
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further international co-ordination to enable thartigipation of both industrialised
and developing countries in the global Green Newal Detiative.

In July 2008, a group of leading UK economists aedvironmentalists
independently proposed a ‘Green New Deal’ to tadkle financial, energy and
climate crises (Green New Deal Group, 2008). Theagramme aims to combine
stabilisation in the short term with longer-ternstracturing of the financial, taxation
and energy systems. They set out an even moreatagrogramme of action,
including:

* Executing a bold new vision for a low-carbon enesggtem making ‘every
building a power station’ through a $80 billion gramme of investment in
energy efficiency and local renewable electriciepgration;

 Creating and training a ‘carbon army’ of workers d¢ceate the human
resources for a vast environmental reconstructrognamme,;

* Ensuring that fossil fuel prices are high enoughcteate the economic
incentive to drive efficiency and bring alternatifieels to the market, and
establishment of an Oil Legacy Fund, paid for hyiadfall tax on the profits
of oil and gas companies;

* Minimising corporate tax evasion by clamping down tax havens and
corporate financial reporting;

* Re-regulating the domestic financial system to emslie creation of money at
low rates of interest, combined with tighter cofgr@n lending and the
generation of credit; and

» The breaking-up of large banks and other finanaistitutions seen as being
“too big to be allowed to fail” in the current e@nic crisis.

These types of reforms would obviously be opposethbse firms and institutions
that perceived them as a threat to their stragegsgition or interests. Some observers
have expressed concerns that, with the immediasadial crisis having been averted
by government and central bank actions, such akehigublic deficits and the
creation of additional money supply through ‘queative easing’, the incentives for
governments to undertake these types of widertinigthal and regulatory reforms
has weakened. The likelihood of their adoption wiépend on continued public
pressure and on how the state of the global andnateconomies evolve over the
coming years.

Finally, the question has been raised of whetrmrstainable, low carbon economy
is compatible with current patterns of ever-incheggsnaterial consumption and the
focus on achieving economic growth as the primanjcp objective in industrialised
countries (Victor, 2008; Jackson, 2009). The receport of the Stiglitz Commission
to the President of France, chaired by EconomicbeNbaureate Joseph Stiglitz,
noted the evidence that, after basic needs have best, further increases in
consumption do not bring systematic improvemenpéople’s reported happiness
(Stiglitz et al., 2009). The Stiglitz Commissiorgaed that policy in industrialised
countries should focus more on supporting the aehnment of desired goals such as
high levels of employment, reducing social ineduedi and personal wellbeing
through fulfilling social interactions, using a widrange of indicators than just GDP
growth.
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7. Towards achieving global climate change mitigadn

This paper has examined the opportunities andexgdis of moving to a low carbon
economy to mitigate the severe threat posed by htinthuced climate change.
Whilst there is some agreement on the outline efstieps needed — to put a price on
carbon emissions; to promote innovation and depéof low carbon technologies;
and to overcome institutional and non-market besrieo adoption of energy
efficiency and low carbon measures — there is nlest agreement on the technical
and economic feasibility and political acceptapibf these steps.

The mainstream political position has been to warkincremental steps to
implement changes that will gradually reorientateremic decisions of firms and
individuals in low carbon directions, whilst segirstronger long-term emissions
reduction targets. Thus, the broad outlines ofgleposed deal at the UN Climate
Change Conference in Copenhagen in December 280 pected to be:

(1) Goals for reductions of GHG emissions by induss&l countries in absolute
terms for 2020 and 2050;
(2) Goals for reduction in GHG emissions by developoogintries relative to
their expected increases in GDP, for 2020 and 2050;
(3) Funds provided by industrialised countries for $fan of low carbon
technologies to developing countries;
(4) Funds provided by industrialised and rapidly depilg countries for
adaptation to impacts of climate change in poooeintries; and
(5) Regulatory and/or financial incentives for avoidingeforestation in
developing countries.
The details, though, of the levels of emissionsuicidn commitments by individual
countries and of the financial transfers betweedustrialised and developing
countries to promote mitigation and adaptationhégély contentious.

Among the main instruments for achieving thesedtsrgre expected to be increases
in the scope and coverage of national and intenakicarbon markets, such as the
European Emissions Trading Scheme, and furthedatgy and financial incentives
for the innovation and deployment of low-carbonhtemlogies, such as renewable
energy sources, electric vehicles and carbon captad storage (CCS) of emissions
from coal- and gas-fired electricity generationwéwer, as we have seen, the initial
implementation of carbon markets in the Europeanotrhas not been without
problems. Whilst some argue that these initialicliffies will be overcome as more
experience with carbon markets is gained and s#émongps are imposed in future
phases, others argue that this type of ‘downstraeading system is not likely to be
the most effective mechanism for achieving highelse\of emissions reductions. This
is because there are a very large number of sosmased by this type of scheme.
Hence an ‘upstream’ carbon trading system, baseal smaller number of sources at
or closer to primary energy production, such agedihing and electricity generation
has been argued for, as part of a more streamtiakcly approach (Tickell, 2008).

The scale of the transformation of systems of pcido and consumption to
achieve a transition to low carbon economies abnak and global levels has led
some to argue that more radical approaches areedePdoponents of a ‘green new
deal’ have argued that both a larger green econastimulus and significant
institutional and regulatory changes are neededitivess the inter-locking challenges
of climate change, ecosystem degradation and edonedit crunch. Recently, the
guestion has been raised of how compatible a sadtis, low carbon economy can be
with current patterns of ever-increasing matera@aisumption and focus on economic
growth as the prime aim of policy. It is importahat all these ideas are subject to
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public debate and scrutiny, as whether a low caffiature is possible depends on
people’s willingness to accept significant changgesurrent socio-economic systems
and support for an alternative vision of a moreitadple and maybe less materialistic
world. In any case, it is clear that high levels mflitical will, technological
innovation, institutional change, business leadpraind citizen engagement will be
needed to deliver and successfully implement therenti and further global
agreements to put the world on a pathway to a siadtie and prosperous low-carbon
future.
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