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As Europe continues to grapple with an unprecedented financial and economic crisis and
unacceptably high levels of unemploynigit is clear that there is a need for a new approach. At the
same timethe International Energy Agency has just reported that global emissions of Green House
Gases have just hit a new record level. Global warming and climate change are accelerating and
unless decisive action is taken soon, we will all have to pay very large economic, social and human
costs for our inaction.

A Green New Deal that aims at ambitious Green House Gas emission reduction targets supported by
enacting Green Fiscal Reform an@Geening of the operation of the financial system can provide a
solution to the biggest challenges facing the European Union. It can simultaneously help stimulate
growth, create additional jobs, reduce GHG emissions and confer a competitive advanthgd=td. t

This report, commissioned by the European Greens, surveys the state of the art research to show
both that the benefits from a Green New Deal are real and that sufficient public and private sources
of funds are available to unleash an ambitious pamg of Green Investments without any additional
burden on the public exchequer in the European Union.

In addition, the report also highlights a series of policy proposals, many of which are new, that EU
leaders can enact in order to successfully buildree@ Financial System and fund the Green New
Deal.

We would like to thank Philippe Lambertsy-president of the European Green Party , for having
taken the initiative to commission this report which is aimed at both demonstrating the feasibility of
the Geen New Deal andeneraing practical policy proposals. These show how the Green New Deal
can beimplemented by the European Union and by its Member States.

We would also like to thank all those involved in the writing of this report which includesothe ¢
authors Sony Kapoor, Lindaksnes and Ryan Hogarth aktirilyne Beaumont who helped with

some additional research. We are also grateful to Greg Ford, Emily McCaffrey and Jessica Townseng
for the editing support they provided.

On behalf of he ReDefineTeam
Sony Kapoor

Managing Director Réefine

© ReDefine Think Tank arttle Greens/ EFA Group in the European ParliarBémi
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The Green New Deal, a proposal to try and meet ambitious Green House Gas Reduction targets
through a large scale Green Investment Program has been part of the political rhetoric in the
European Union since the gyoing financial crisis hit the European Union. However, as things stand
now, it means different things to different people and is in danger of becoming just another
buzzword with little tangible action having been taken in the EU.

This report defines wha Green New Deal will need to look like, estimates how much it would cost,
highlights the positive impacts on growth and employment in the European Union, and
demonstrates how sufficient private and public sources of funding could be effectively malilize
support of such a deal.

The Green New Deal will need to aim for a 30% reduction in EU GHG emissions by 2020 and a 50%

NERdzOGA2Y o6& Hnon YR gAff ySSR (2 NBAYyT2NDOS K

target for 2020. This would help saaesignificant amount of the nearly 3% of EU GDP that the EU
spends on fossil fuel imports every year as well as ease energy security concerns and reduce the
uncertainty associated with volatile energy prices.

The ambitious green investment program asstemavith the GND is likely to require green

investments of close to 2% of EU GDP annually, a level that is easily achievable and will help provide
a much needed economic stimulus to a moribund EU economy and could generate as many as 6
million additional geen jobs. Many of the investments that need to be made will generate positive
rates of return with the profit potential for energy efficiency related investments being particularly
high.

The GND funding needs of around Euro 300 billion per annum wi# é@m a mix of consumers
purchasing green goods or making efficiency related investments, private financial investors or
existing businesses using their balance sheet or from taxpayers in the form of public support. By far
the largest component of this Wibe funded by the private sector making commercially profitable
investments. At $64 trillion, $46 trillion and $27 trillion the stock of financial assets in the EU, credit
in the EU and Lon@erm financial assets wordide respectively, there is an anapstock of financial
wealth to be able to fund the Green New Deal. Sovereign wealth funds in particular seem to be very
well placed to contribute to the financing of the Green New Deal in Europe.

A very strong economic case exists for the EU to signijcacale up green investments, even

before the impact of climate change is taken into account. In the face of high, volatile and rising fuel
prices as well the future expected higher price for GHG emissions, European Policy Makers and
businesses need toonsider the levelised lifetime costs of various energy generation technologies
and not just the fixed costs which are lower for fossil fuel based power sources.

Once this lifetime cost is accounted for and the risk reduction arising from a diversifichtmergy
generation technologies is factored in using a mgariance approach, the EU will inevitably come

to the same economically sensible conclusion as California, that most, if not all, new power
generation plants constructed in the EU need to beeg. California has now planned for a third of —
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all energy generation in the state to be green by 2020, a target we recommend the EU should also
follow.

No matter how strong the rational economic case for green investments may be, the fact of the
matter is that many financial and nefimancial obstacles come in the way of green investments. In
particular, the undetpricing of carbon, split incentives that afflict the energy sector, the
unpredictability of the climate regime, the higher upfront fixed cdbest characterize green
investments and the small scale of many energy efficiency investments all act as barriers to the
scaling up of green investments.

Simply put distortions inherent in the tax and financial systems the EU currently has means that the
risks of dirty investments are underestimated and the profitability of and risks associated with green
investments are exaggerated. That is why, EU policy makers need to enact changes that ensure that
these distortions are addressed and that the fiscal imaincial systems in the EU are made green
friendly.

The undefpricing of GHG emissions needs to be addressed first. An emissions price of at least Euro
30 per tonne ofCQis needed and will come about once the emissions reduction targets are
tightened.We also recommend the introduction of an #lile CQ tax of Euro 20 on the nearly 50%
emissions not covered by the EU Emissions Trading Scheme as well as the full auctioning of all
allowances under the EU ETS from 2015. The issuance of an expected famwvartbr GHG price

and a forward schedule for rising carbon taxes would do much to stimulate green investments and
reduce their perceived riskiness.

Accelerating the adoption of the revised Energy Tax Directive as well as adoptinghaseEU

approach toEnvironmental Tax Reform that part allocates the additional revenue from direct and
indirect carbon taxes to reducing social security contributions will help tilt the investment landscape
away from dirty towards green investments and stimulate the creatibjobs. These steps are also
likely to generate additional tax revenue that can help part repair the damaged fiscal balances of
Member States.

Companies that are engaged in emissions intensive activities are heavily exposed to a number of
risks that irtlude the policy risk from an increase in the price of GHG emissions, the reputational risk
FNBY o0SAy3 o0NI}yYyRSR WRANLEQ FyR I aSNR2dza F YR
the way of fur coats. That is why, an-&fdle stringent policy bGHG emission disclosure and

climate risk evaluation will help ensure that companies take better cognizance of the significant risks
they face and this will undoubtedly generate a strong incentive at the level of companies to green
their businesses. EWide standardization of disclosures and accounting rules that facilitate the
consideration of climate risks and savings that arise from energy efficiency investments would also
provide a big boost to green investments.

Financial institutions and investorseaalso heavily exposed to climate risks through their
investments. Introducing mandatory requirements for investors with a fiduciary role as well as
institutions such as banks that operate on credit licenses to evaluate the carbon exposures of their
invedgment and lending portfolios would be a very prudent policy that would also help divert
hundreds of billions of Euros of investments from dirty investments towards green ones. In _
particular, introducing mandatory carbon price and fuel price stress testddvoake investors
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aware of the very high degree of carbon risks that most financial portfolios face and would act as a
strong trigger to shift their money into more green investments.

Such disclosures and stress tests would also help highlight theigaifjcaint and growing

investment opportunities in the green sector where early movers are likely to enjoy an advantage.
Fossil fuel revenue funded sovereign wealth funds will also see the diversification and risk reduction
potential that investments intte green sector in the EU offer them. Meanwhile, the EU should
consider introducing climate risk, which is also a form of systemic risk, considerations into its capital
requirement directives that govern how much capital banks and other credit institutians to

hold against their assets.

The shorttermism inherent in modern finance that introduces a bias against green investments can
be tackled by additional reforms such as the introduction of financial transaction taxes, changes to
compensation practies, limiting turnover ratios for fiduciary investors, linking performance
measurement to absolute benchmarks and the introduction of voting periods linked to the duration
of holdings. These and many other sensible reforms that can be introduced as tretarfgoing
financial reform process in the European Union to build a green financial system.

The EU should take the lead, using its public finance institutions such as the European Investment
Bank, in the promotion of green investment instruments suslyeeen bonds, green mortgages,

green indices, green securitization and green savings which have an enormous potential to connect
savers with profitable green investments. A special program to fund Energy Service Companies that
can help highly profitableui often ignored energy efficiency investments at the level of households
would also be a big contribution towards promoting green investments.

The endemic problem of split incentives can be tackled by a number of policy measures such as
adopting an EU wvsion of the Top Runner energy efficiency program used in Japan, issuing new and
increasingly tough energy efficiency standards for all white goods, new homes, vehicles and other
energy intensive products. Aligning the incentives of utilities to thoseeif tustomers in

increasing energy efficiency through the use of energy savings certificates and banning the
consumption of energy inefficient goods for which cheap and efficient replacements already exist
would also help tackle the problem of split in¢imes. The introduction of mandatory green

mortgages or penalty stamp duties on the sale of energy inefficient houses would help stimulate
more energy savings investments in home insulation.

Making it mandatory to prominently display the lifetime costsddl energy intensive goods along
with the fixed costs would help skew consumer purchases in the direction of green goods.

While most of the investments are likely to come from private sources, some public investment
support will definitely be needed. €hrevenues for this could be mobilized through a combination of
green taxes/auction of emissions quotas, bank levies and financial transaction taxes and EU and
Member State level policies designed to tackle tax flight. Together, these are likely touadreds

of billions of Euros of additional tax revenue for EU governments with a highly progressive incidence.

These revenues can then be split between supporting green investments, reducing employment
taxes and addressing fiscal deficits.
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The lack of apropriate financial instruments continues to thwart private investments and certain
green investment bottlenecks require public support. Research and Development funding, which
needs to be significantly expanded could be delivered increasingly in theofazantingent grants
and innovation prizes and can deliver more bang for the buck if it is betterdinated at the
European level.

The zone between the development of technologies which is often supported by public funds and its
commercialization is sky and is also called the valley of death for the high rates of failures. The EU,
where the venture capital funding market is not as vasleloped as in the United States, could

help green investments along by increasing the provision of direct publtanecapital funding

through the EIB and by helping stimulate more such funding through requirements on public
pension funds to allocate a proportion of their portfolio to a fund under the aegis of the EIB.

Other forms of public support in the form of meanine funding, loan guarantees, rigkaring and
co-investments can help overcome many of the other green funding bottlenecks and hence
stimulate the flow of lager sums of green investments. Adding to funding support through incubator
services of the kith provided by the UK through the Carbon Trust can also help tremendously.

This approach needs to be accompanied by aiwigld strategy to green public procurement that
amounts to as much as 16% of EU GDP and can help significantly scale up and stimulate t
production of green goods and services in the EU and bring down the costs of the same. This will not
only save recurring fuel costs but can also help the EU gain a significant competitive advantage as
the world-wide demand for green technologies grows.

Local authorities in particular have a significant role to play in the Green New DeakwAdeity

energy efficiency investment program in street lighting, public housing, public buildings and public
transport and transform the local economy. Since mahthese generate positive economic returns
in the longterm, an ambitious public funding support program that will in most instances not need
an element of subsidy can help unleash the Green New Deal.

It is recommended, given the important role that therBpean Investment Bank already plays in the
FAYFYOAY3 2F AINBSY Ay@gSaidySyda Ay GKS 9!z GKIF
Green Investment Bank.

Changing billing policies and real estate tax policies to allow Energy Savings @srtitrhelp

finance energy efficiency investments in privately owned houses and office buildings to recover their
investments directly through sharing benefits of financial savings through lower energy consumption
will also provide a big boost to greaenestments at the level of local authorities.

An EUwide plan to introduce consumer funded FeledTariffs that are adjust downward over time
but in a predictable manner will have the dual benefit of stimulating more green energy generation
and a downwarddjustment in energy consumption.

While the overall economic case for the GND is very clear, it is imperative to also look at the
distribution of the costs and benefits generated by the associated fiscal and financial reforms. By
most considerations, thenpact of the GND is likely to be highly progressive. The green fiscal reform
program we advocate is loosely modelled on the successful environmental tax reforms enacted in-
Sweden, Germany and in British Columbia in Canada all of which have had a pregnesact.
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While the move away from dirty industries will generate unemployment, the green investment
program is expected to generate a much greater number of new green jobs across a whole range of
skill levels. The energy efficiency program can help effieployment to over a million workers many

of whom would have lost jobs in the construction sector. In particular, we suggest the setting up of
an EU low carbon transition fund that focuses on retraining of workers and skill development for
green jobs. Tis will help smooth the employment transition associated with the Green New Deal

and will prevent structural unemployment from taking hold.

Another issue is the perceived risk of industry flight and the carbon leakage associated with it which
critics ofthe GND say will result from a tightening of EU policies on GHG emissions. While the
concerns are legitimate, there is growing evidence that the risks have been exaggerated. The
industrial sectors at risk only have a small contribution to the GDP of thilE&ahwhile other parts

of the world are also enacting tougher climate policies so many companies will find it unwise to pay
the large costs associated with relocation just to gain a temporary reduction in their GHG bills. In
fact the EU is starting to ldgehind emerging economies in terms of the efficiency of its industrial
installations and could gain significant competitive advantages by tightening emission rules.

Moreover providing labour tax rebates funded by green tax revenue, providing support for
increasing energy efficiency and in extreme cases using ¢Gi@patible Cross Border Tax
Adjustments can help address any serious competitive problems that may arise.

K Funding the Green New De8luilding a Green Financial SystéteDefine(www.re-define.org) 6/




The EU faces a multiple crisis

In the middleof 2011, the European Union finds itself in a difficult situation. It faces headwinds on
multiple dimensions most of which would already pose significant challenges on their own. The
multi-faceted nature of the crisis means that only a highipbitious and multifaceted policy
response is likely to work tget the EU out of the corner it finds itself in.

High unemployment, depressed investment and uncertain growth prospects

Europe is simultaneously facing financial, economic and fiscal hedslwidnemployment,
particularly in some of the troubled peripheral economies, remains very high and continuing
financial and economic fragility and uncertainty has depressed investment levdls.
unemploymentrate in the EU is digh 9.5% with that in trobled economies such as Spain
exceedily 20% as of early 201These factors have also cast a shadow over growth particularly at a
time when other major large economies such as the US and Japan are vulngsabiethin the EU
plummeted to- 4.2% for 2009vith some countries hit much harder than th&urrent and diture
growth prospects for the EU remain depressed and uncertain feeding back into a low condiolence
invesment-low growth loop particularly in countries such as Greece which saw a 4.5% &ilIRn
even in 2010.

A fragile financial sector and a fiscal squeeze

At the same time that this real demand side of the economy is weak, the financial supply of funds for
private and public investments is highly constraihethe financial sector has yet tecover from

the deepest financial crisis in a generatimd credit supply is squeezadth some of the peripheral
economies facing significant reductions in the availability of credit. Moreover, the financial sector
has become especially risk aversethe trio of growth generatingSME, infrastructure and green
investmentd. Fiscal austerity and consolidation hold sway across the union so public investment
levels, including in these three sectors, are also depressecianahlikely to recover anytime sm.

Fiscal deficits in the EU averaged 6.4% in #@b@ all EU governments are committed to programs

of austerity with government spending set to contract significantly particularly in the peripheral
economies.

Rising inequality, hurting poor and fraughdlitics

Inequality levels in the EU were rising in the run up to the crisis and the crisis driven high levels of
unemployment, tax rises and cuts to public services are likely to hit blue collar workers especially
hard. This is resulting in widespreadc®d unrest across the EU but particularly in the peripheral
economies where the effects are the most severe. The parallel development is the rise of an anti EU,
anti-solidarity populistsentiment as seen most drastically in the richer northern economies o
Germany, the Netherlands and Finland. What is common between the two sides of these political
developments is a rising Euro scepticism that threatens to severely disrupt the functioning of the
Union.
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The unsustainability of the current economic struetur

The world at large, including the EU, remains on an unsustainable path that leads to climate disaster
resulting from excessive Green House Gas (GHG) related global warming. There is widespread
consensus that unless GHG emissions in the EU (and elsewahere)t drastically, climate change

will be irreversible andavill extract a very high human and economic cdsdte international targets

for reducing GB emissions agreed at th€openhagen summit in 2009 are insufficient and
according to a recent study Wiikely lead to a unacceptabldhree degree rise in temperature by
2100[1].

A rise of this magnitude is associated not just with significant falls in crop yields and water
availability but also with a substantial rise in the number and severity of natural disasters such as
floods and droughtsThere is also a near universal agreement that taking acting to limit GHG
emissions now rather than later will be far more economically efficient. In addition to the problem of
GHG emissions and climate change, there are also other broader issues of pahdiciamage to

the Eco system. For example, GHG emissions from fossil fuels are also often accompanied by
particulate emissions and vehicle exhausts have significant quantities of nitrogen oxideerano
pollutant. UNEP estimatethat more than 60% of natal ecosystems in the world have been
seriously depleted109].

The high and volatile price of fossil fuel imports

Much of our legacy power, energy and transport infrastructure has been constructed at a time when
the price of fossil (dirty) fuels oilag and coal was significantly lower than levels that have prevailed
recently. A permanent demand shock in the form of the rise of fast growing emerging economies has
shifted the price of fossil fuels to a higher level and recent years have also seerni@a rigasn the

price volatility of fossil fuel$111]. The orgoing political developments in North Africa and the
Middle East have once again induced significant increases in the price and volatility of fossil fuels.
This has a large and negative impaagtthe economy of the European Unidecause it needs to
import amajority of itsfuel.

Energy insecurity and the question of ethics

.882yR (GKS SO02y2YAO0 LISNBRLSOGAGS:T GKS 9! Qa KSI
guestions about the secuyi of its energy supply. In particular, the EU is dependent on imports from

a relatively few countries many of which are not known to be shining examples of human rights and
good governance. This raises both the question of the possible interruption ofyesepplies and

its large potential economic cost as well as ethical questions about how far EU money flows to
noxious regimes and how the EU faces serious constraints on its foreign policy so as to avoid
provoking major oil and gas exporting countries.

The Green New Deal as a response to this crisis

This multifaceted crisis undoubtedly needs an ambitious and multidimensional response. It has been
suggested that &reen New DedlGND) that mobilizes large scale private and public investments to
green theEU economy may be such a response that simultaneously provides an economic stimulus,
creates new employment, tackles impending climate change and puts the EU economy on a path of
sustainability.
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While thisGreen New Deahas become a buzzword,amy peopé have used it, in many different
contexts to refer to a variety of objectives, often without a clear understanding of what it might
entail. Before any more detailed discussion of how it might work or how this program might be
financed (the object of thiseport), the GND must be defined.

Box1: The Green New Deal

The Green New Deal was launched as a solution to the twin challenges posed by the econgmy and
the climate. It has been argued that the economic crisis offers an unprecedented opportunity for
governments to invest in a low carbon futurg/ & LJA NBR o0& w2 2ta Rdilithée Qd b S
economy and reform its financial system through the Great Depression of the 19@&0®lea of 4
Green New Deal goes further. It is about achieving global priagpefthout threatening the
opportunities and livelihood of future generations.

At its core is the idea that by tackling climate change we can protect the sustainability of our
ecosystem and achieve lotgrm economic growthGovernments, by encouragingviestments in
low carbon technologies, can stimulate green job creation to tackle the unemployment problem and
help steer Europe along a sustainable growth

ReDefinebuilds on this definition by considering the Green New Deal in terms of the following core
objectives:

TacklingClimate Change by meeting ambitious targets for reducing GHG emissions in the EU

2 AGK2dzi 28S2LI NRATAy3a SO2y2YAO ANRGGK YR 6
2 KAfTS ONBFOGAY3a ySg SYLX 28YSy (o R0II2NIdzyAdArs
With a progressive incidence of policies so the burden fall most on those who can afford it
While recognizing the political constraints imposed by not having a Global Climate Deal

Whilst not worsenig, and where possible improvinfyagile fiscal amunts of EU states

= =4 =4 4 -8 4

The urgent need to tackle climate change

There is near universal agreement that the rapid and accelerating accumulation ehade Green

House Gases (GHGs) driven by fossil fuel consumption and deforestation needs to be tackled
urgently. Global warming is already underway and if allowed to run unchecked could trigger sudden
catastrophic climate chang€limate changés associated not just with significant falls in crop yields
and water availability but also with a substantial risehie number and severity of natural disasters
such as floods and droughfBhe need to tacklelimate change is becoming ever more urgent as ice
packs melt, sea temperatusgise and rainfall patterns change.

As the rises in temperature and the effectsdlimate change turn out to be worse than what has

been forecast even recentlyhis urgency cannot be overstated. That is why this paper recommends
that the EU follows an ambitious GHreduction program entailing at least a 30&duction in
emissions (wh reference to 1990 levels) by 20@@th more ambitious reductions subsequently. The

EU should also follow the example set by the UK recently to have longer term carbon budgets to
improve policy certainty. The UK has just committed itself to a ZI2¥ cabon budget that
commits to a reduction of 50% on UK GHG emissions (on 1990 levels) by 2027 and we suggest that]
the EU should also adopt this ambitious tal'get n
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Whilst trying to stimulate green growth

The EU has bedmit relatively hardby the economic gsis and our growth prospects remain highly
dzy OSNIFAYy®d ¢KS h9/5 KlFIa &ddza3SaiSR GKFG dzyRSNJ
over the next decade will be half of the peeisis levels, a disturbing scendkidt is in searching for
sourcesof growth that one must look back to thevestment and mobilization program driven by

'y A U S Rrolg i theél Séod World WaThis was a key factor in pulling the &8 of economic
doldrums and turning it into the most dynamic economy in the WoMNdhile we are not
recommending that the EU go to war, we are indeed saying that a large investment program
targeted towards takling climate changa the EU could indeed help stimulate the economy and
start a virtuous cycle of green investment and greeswgh.

The Stern Revig@ Y+ RS G KS LRAYy(d (GKFG WAY@SadAyxaboi 2RI &
footing or mitigation financing wouldbe expensive, but far less so than would dealing with the
SO02y2YA0 O2yaSljdsSy0Sa 2F GKS tS@St 2F OtAYIFGS
thus a strong economic cader acting now by frontlading investmentsotherwise the costs
involved will increase on a yehy-year basis at the same time as increasing the risk of a systemic
breakdown in climate patterns.

Frontloading investments in renewable energy, green infrastructure and energy edficieeasures

will both allow the EU to tackle climate change effectively and help provide a much needed
economic stimulus that can set us on the path of green grothas been estimated that the GND
can increase the growth rate of the European economyip to 0.6% of GDP per year [108].

While creating new employment in the form of green jobs

Workers have been hit the hardest by the financial crisis with unemployment in the Etmawire

than doubled in the crisidA key focus of the Green New Deal theeds to be to ensure that new

jobs are created as a result of the new investments that will be undertaken to put Europe on to a
low carbon trajectory. Jobs are likely to be created in a broad range of existing industries including
vehicle manufacturinggonstruction, and lighting, heating and cooling equipmeMany new jobs

will alsobe needed in the area of research and development and engineering.

While it is true thatK S Db5 Aa fA(Sfte G2 tSIR G2 F f2aa 2
that are energy and fuel intensive, mamy those displaced should be able to find jobs in the
renewable energy and carbon efficiency sectditsis means thastructural impediments such as the

lack of proper training and other frictions wileed to be adressed and thasufficient fundsmust

be allocatedo retrain workers and provide for adequate protection of workers wdre not able to

retrain. It has been estimated that the GND investment program will create up to 6 million additional
jobs [108].

With a progressive incidence of policies

While the crisis had affected the middle classes as well as the wealthy in the EU, the brunt of the
economic hardship has fallen on lower income groufi®e newfangled enthusiasm for fiscal
austerity throughout the Elk likely to affect the lower income groups who most depend on public
services and welfare most severdlyis also widely believed that the costs of climate change, in the-
form of higher food prices, for example, will affect the poor disproportionately.
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This means that every effort should be made by governments pursuing thet& hake the net

effect of GNDfiscal, financial and regulatory policies as progressive as possible. The financial burden
should fallmoston those most able to afford it and tHeenefits flowing from the GND should, to the
extent possible, be targeted towards the poorest sections of society. This would help at least partly
offset the trend towards greater inequality in the EU and alleviate the problems faced in particular
by thoseat the bottom of the income strata as a result of the financial and economic crisis.

It is helpful then that while green jobs are expected to be created across a whole range of economic
sectors, the greatest number will be in the construction sector twisbould help the poorest
sections of society.

While recognizing the political constraints of not having a Global Climate Deal

In an ideal world, the global scientific consensus on climate change would by now haveaed to
binding global agreement on tagky GHG emissiondUnfortunately, the Copenhagen climate
summit in December 2009 and the Cancun summit a year later failed to deliver any agreement on
carbon mitigation policies such aap-andtrade or a carbon tax

This means that there is no global grion carbon emissions, thatternationallythe HirtyQsector
continues to look more attractive than green investment and that public revenues from direct or
indirect taxation of GHG emissions are too small to finance large scale green investments.

In the absence of global agreement, there is little choice but to finance and imple@Gre=in New

Deal policies at national or regional level. This paper therefore focusefisonl, regulatory and
financial sector policiethat the EU could adopt on its owmmportantly, analysis has shown that the
growth and employment benefits of the GND are available even in the absence of a global
agreement [108].

Whilst not worsening, and where possible trying to improve, fragile fiscal accounts of EU states

The EU in geeral and the Eurozone in particular is facing a serious fiscal retrenchment as the daily
Eurozone crisis headlines in the newspapers clearly highigtt6 SOS$Q4 RSo6G A& SE
150% of GDP in 2031 L N3XBidcal gleficid for 2010 wa82% andPortugalhas become the latest
country to request for financial assistance from the EU and the IMF.

It is not only these countries that are in austerity. Most other EU statesalso engagedn some

form of spendingcuts and tax increasefinding publicmoney for green investment is very hard if

not impossibleat this time especially whereven basic provision of healthcare and education
servicess also being cut. Green expendituieoftenwrongly seeras aWf dzEdzNE Q A GSY G2
good timesonly.

Whilethe bulk of green investmentsy volumewill come from the private sectppublic investment
is a critical catalyst. Ublic money is crucial in galvanizing follmm investment from the private
sector, for example iR&D risk-sharingor co-invesimentsin projectsthat provide marginal return at
the current carbon price oseemtoo risky from a purely financial perspective.

The fiscal constraints mean that these public funds will need to come through additional public
revenue Additional carbon orenvironmental taxes anthe auctioning of a greater proportion of

| JS (
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emission allowances under the European Emissions Trading Schemeh(itilcBbe the first post of
call and provides a significant potential for additional revenue. The discussion on #temeaf the
financial sector is also promising in terms of revenue potentiatkling tax flight which cost€EU
governments hundreds of billions of Eur@suld alsogenerate significant revenue€racking down
on tax avoidance has highly progressivicidence and is politically popular in these austere times.

What the Green New Deal will entalil
At a minimum, the Green New Deal will need to have a rfatieted program that involves

changes to the tax system

a greening of the financial system

charges to the behaviour of economic actors and
targeted public and private green investments

=A =4 =4 =

This will need to be backed by

1 high level political leadership

1 aninvolvement of governments at the level of the EU, Member States and Local Authorities
9 tangibleactions by consumers and businesses and

9 corfidence enhancingreen expectatiomanagement in the EU

SuchamutRAYSyaaz2ylt O2dzZ R KSt L) aAyYdzZ GFyS2dzate | R
malaise at the same time as shifting the EU to a path siistainable green economy that addresse
9 dzN.2 dradvi®,2unemployment and productivity woes.

ThisGreen New Deal would target ambitious GHG reduction targets through a combination of large
scale public and private investments in energy efficiency andwable energy that will provide an
economic stimulus creating employment, delivering growth and increasing productivity through the
cost savings and the development of new technologies. These will be financed by a combination of
public revenues generately green taxes, taxes on the financial sector and tackling tax evasion as
well as savings from lower fossil fuel imports and private investments stimulated by regulatory
reform to build a greesiriendly financial system.

In order to successfully executigis program, the EU, Member States and Local Governments would
all need to act to remove various friction and information costs that currently penalize green
investments. This will also need to be accompanied by a program for

1 managing public and businesspectations for a green future
9 changing consumer and business behaviour and
1 AYONBIFaAy3d (GKS gl NSySaa 2F AygSaaySyd vy
AYB8aiyYSyidan
The Green New Deal will also deliver a much higher degree of energy wgdoyrieducing our

dependence on imported fossil fuels and will free the EU to exeecisere principle based foreign
policy and stop our fossil fuel purchases from funding noxious regimes.
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increasing energy efficiency by 20% all by the year 2020. As things stand now, the EU is on track to
meet the first two of these targets but will only end up increasing energy efficiency by 10% instead
of the targeted 209%.

The EU also has a longer term target of reducing its emissions by between 80% and 95% by the year|
2050 as laid out in its roadmap for 2050

This report suggests that the EU shotdohet at least a 30% reduction in emissions by the year 2020
and aim to meet or exceed the 20% efficiency target it haditself under the EU 20/20/20 and
match the UK by having a target of 50% emissions reslustby 2027 or latest by 203Bloreover,

we believe that the EU should seek to meet these targets unilaterally and not as currently envisaged
conditional on a global agreement.

The investment program and savings associated with such a program will dsigreficant
economic benefits to the EU. The financing, as we will show in the report, is available and may even
be easier to come by if the EU moves unilaterally towards these targets. Moreover, the scaling up
and learning by doing created by such a peawrgrhas a strong potential to trigger significant green
innovation in the EU that can help create a serious competitive advantage in a world where the
Green sectors of increasing energy efficiency and generating renewable power will become
increasingly morémportant [108].

Combined with the decrease in the bill for fuel imports, green exports generated by the EU can help
build up a favourable current account balance that will be particularly useful for peripheral
economies such as Greece, Ireland, Portugatl Spain that are currently suffering from
unsustainable current account deficits and a lack of competitiveness.

Summary
The EU faces a multiple crisis of

high unemployment, depressed investment and uncertain growth prospects
afragile financial sectoand a fiscal squeeze

rising inequality, hurting poor and fraught politics

the unsustainability of the current economic structure

the high and volatile price of fossil fuel imports

energy insectity and engagement with dubious regimes

=A =4 =4 4 -4 4

As a response tthis multiple crisis, an ambitious a set of actions are necessary. They fall under the
umbrella of a Green New Deal and include

tacklingClimate Change by meeting ambitious targets for reducing GHG emissions in the EU
without jeopardizing economic growtyaR ¢ KSNB L2 aaA o6t S adGAYdzZ I Ay
WKAES ONBIFGAY3 ySg SYLI 28YSyid 2LILRNIdzyAGASE A
with a progressive incidence of policies so the burdes fatistly on those who can afford it

= =4 =4 =
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91 while recognizing the political constrasnimposed by not having a Global Climate Deal
1 whilst not worseniig, and where possible improvintie fragile fiscal accounts of EU states

At a minimum, the Green New Deal will need to have a rfadteted program that involves

changes to the tax syste

a greening of the financial system

changes ithe behaviour of economic actors and
targeted public and private green investments

=A =4 =4 =

This will need to be backed by

high level political leadership

an involvement of governments at the level of the EU, NdemStates and Local Authorities
tangible actions by consumers and businesses and

confidence enhancingreen expectatiommanagement in the EU

=A =4 =4 =

¢KS 9! Q& I LIINRIOK O2yaraita 2F F 9! HAKHANKHA LINE:

achieve s 20% emissioreduction

a 20% share of renewables in EU energy markets

a 20% improvement in energy efficiency in the EU

and reduce GHG emissions by between 80% and 95% by 2050

= =4 =4 =

We suggest that the EU needs to have a much more ambitious approach that requires

1 a 30% redation by 2020
1 a50% reduction by 2027 or 2030 rather than the 40% by 2030 under the EU 2050 roadmap
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The EU is highly dependent on fossil fuels which are the largest sources of emissions

The Euopean Union is one of the largest emitters of GHG gases and one of the largest consumers of
SySNHe Ay (GKS @g2NIRd C2aairf 7FdzSfta NBLINBaSyil
business as usual scenario in the absence of embarking on an amli@tdiDsare still expected to
represent 70% of the mix in 2030 [120].

The use of energy in the EU is responsible for 79% of all GHG emissions with agriculture and
industrial process both bringing up the balance. That is why any effort to reduce emissi@ighad
GND must focus necessarily on the energy sector.

As pointed out in the previous Chapter, the EU imports most of its fossil fuel consumption. This also
makes it the largest importer of fossil fuels and this dependence is only set to rise as @anhba s
the figure below.

Figurel:Percentage of fossil fuel importsnder a business as usual scenario

OIL GAS
in % 2005 2008 2020 2030 2005 2008 2020 2030

8 %

93 %

84 %

82 %

Source: European Commission [120]

The EU has paid between Euro 300 billion and Euro 350 billion annually to import these fuels over
the past few yearsrad the fossil fuel price rise between 2007 and 2008 and again between 2009 and
2010 alone cost the EU more than 0.5% of its GDP. Banks Goldman Sachs and Morgan Stanley hay
predicted that the price of crude is likely to average between $120/barrel and/Badel between

Y246 YR HanmnI gKAOK g2dzZ R aA3IYyAFAOLYydte FRR i
oil and gas come from OPEC countries, Russia and Norway.

The combination of the

9 high (and rising) cost of importing fossil fuel8% to 3%of GDP annually
1 the high and increasing volatility of fossil fuel prices
9 the concentrated dependence on a small number of countries for imports

Y 2 |
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9 and the very large contribution of these fuels to GHG emissions

mean that the EU has a very strong incentteereduce its dependence on fossil fuels through
investments in green energy.

The European Union Plan

The EU has adopted a policy of targeting a 20% reduction in emissions, increasing the share of
renewables in electricity production to 20% and reducergergy consumption by 20% through
efficiency measures by the year 2020. Thes@Q0 targets as they are often called have not been
very ambitious. Despite this, the EU is set to fail to reach to reach all of them in the absence of a new
approach suchsathe Green New Deal.

Figure 2.The EUs not on track with all of the 2€20-20 targets

Reduce greenhouse Increase share of
gas levels by 20% renewables to 20%

Reduce energy
consumption by 20%

100%
Current C t
trend to I - 20% trgrz?'t]o I = 1 0%
2020 2020

Current
trend to
2020

Source: European Commission [120]

|
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consumption through efficiency impvements is a wiwin policy that can deliver the double
dividend of GHG reduction and cost savings/economic growth. In the words of Steven Chu,

' YSNAOFI Q& SySNHe aSONBiGFINeB:z a2yvy$8 2F (KS SySNH
FNHA Q& A¥F GBRNSANI O2yiNAodziA2y (G2 DI D NBRAzOG A 4

IANRPdzy RQ oMMy 8 ®

l OKAS@AYy3 GKS GFNBSG wm: RSYFYR NBRdzOGAZ2Y (KNJ
energy bill by Euro 200 billion per year in 2020 traimstatnto an annual household saving of Euro
1,000, create up to 2 million jobs and deliver significant GHG reductions [120].

The European Commission has also published a roadmap highlighting its plans for achieving a low
carbon economy and this envisagamnissions reductions of 25% by 2020, 40% by 2030, 60% by 2050
and 80%05% by 2050 [121]. It has been suggested that if the EU were able to achieve the 20%
efficiency improvement envisaged in the-20-20 plan, it could deliver a GHG reduction of 25%.

P (Z-
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Work done by the German Ministry of Environment shows that the EU should target an emissions
reduction of at least 30% by 2020 and that this could be achieved as part of the Green New Deal
discussed in the last chapter. This would deliver GHG reductions, G gnd job creation [108].

How much would it cost?

It is notoriously hard to make accurate estimates for achieving targeted reductions in GHG emissions
because of the large uncertainties involved. Nevertheless a number of estimates exist and examining
these gives at least some idea of the order of magnitude of resources and additional investments
required.

The amounts of additional investments needed to meet the less ambitious skertartargets
under the 2020-20 plan amount to around Euro 100 billiaryear till 2020 [120]. However, this does
not include the investment needs for increasing energy efficiency.

The European Commission has estimated that in order to meet its roadmap targets, of 40%
reduction by 2030 and 80%5% by 2050 there would need be a sustained increase in public and
private investment to the tune of about Euro 270 billion annually. In terms of levels of investment,
this would mean that the EU needs an additional dedicated green investment of about 1.5% GDP
annually that will ad to the overall investment levels in the economy which are stagnating at
around 19% of GDP [121].

¢tKS DSNXYIYy alLlRyaz2zNBR W' ySg¢g INRPgGK LI GK F2N 9
to increase further to 22% of GDP in order for the more #imits 30% GHG reduction target to be
achieved by 2020 [108].

ENOtfFrea /FLAGEE FYR ! OOSyGdaNE SadAaAYFaS GKIE G
up to 2% of GDP in annual investment. They have divided the capital required into Euroié8inbill
development capitaand Euro 2,300 billion in procurement capital between now and 2020. They
calculate that this would bring about annual cost savings of up to Euro 200 billion and reduce EU
emissions substantially [114].The Green Investment Bamkn@ssion in the UK has estimated that

the UK needs GBP 550 billion of investment to hits its green targets for 2020 and that GBP 40
billion is required annually till 2030[69].

At a global level, the Stern report [1] suggests that additional investrrentsunting to 1% of global

GDP are appropriatdNEP[108] estimates that the annual financing need to green the global
economy, on the basis of several studies it surveyed, thdteveen $1.05 ands2.59 trillion per
annum.lt suggests that the intermediatgector based estimate of $1.3 trillion is less than a tenth of

the annual global capital formation that is close to 20% of global GDP so can be easily financed
within existing financial resource constraints.

The IEA estimatethat it requires investment®f US$ 46 trillion higher than what is required in the
baseline scenario, or approximately US$ 750 billion per year from 2010 to 2030 and US$ah6 tril
per year from 2030 to 2050 to halveorldwide energyrelated CQ emissions by 2050.

Bloomberg New Eargy Financéhas @lculated that clean energy investment needs to rise to US$
500 billion per year by 2020 to restrict global warming to less than22Q. McKinsey estimates __
that the total annual cost to societyf putting the world on a sustainable gatvould be Euro 500

T~
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billion to Euro 1100 billionin 2030 or 0.6 to 1.4 per cent of GDP in that yédre figure below
summarizes some of the estimates of annual green energy investment needs made by different
organizations.

At this point it is also worthiecollecting that the otal subsidies paid to support fossil fuslerld-

wide amounted to more than USD 312 billion in 2009 in comparison to USD 57 billion in support of
renewabled8]. This represenst asubstantial scope for shifting the investment landpe away from

dirty investments and towards green investments.

Figure 3:Estimated clean energy investment needed annually until 203M({f#ion)

~
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Source: World Economic Forum [124]

On the whole, most EU and global estimates of additional global invessnfiall within the 1%42%

of GDP range so we will use this as a guideline. In the EU, this will amount to Euro 12§ Biliion

250 billion of investments annually particularly in the short to medium term time horizon that this
report concentrates on. Tehfollowing figure gives one estimates of the breakdown of the EU funding
requirements across the type of capital required i.e. for development or procurement and also
across the main sectors that the capital would need to be allocated to.
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Figure 4:Estimates ofcumulative procuremen(left) and development capital for the EU (2012D)
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Source: Accenture and Barclays Capital [114]
The need for firm public policy action and resources for investments

Both the 2020 plan and the roadmap to 2050 are expectedediiver net economic benefits to the
EU economy. The 2020 plan is expected to save the EU as much as Euro 200 billion annually on
energy bills and the roadmap is expected to deliver savings of between Euro 175 billion and Euro 300
billion annually over th next 40 years. In both cases, the savings are likely to exceed the extra costs
of additional investments. Additional benefits such as the reduction in mortality from lower air
pollution are expected to be as high as Euro 38 billion annually by 2050[121].

However, unless firm public policy action is taken, even investments that deliver net economic
benefits are not likely to be undertaken. The biggest reasons for this are

1 the benefits of any green investments are likely to accrue through time whereasotts
are likely to be concentrated upfront

1 the benefits of green investments in terms of savings in energy costs may accrue to different
economic actors than those who make the investments in the first place

1 many of the positive externalities such dgetbenefits of enhanced energy security and of
GHG emission reduction are not monetized and cannot be fully captured

For the rest of the paper we use the range of Euro 125 biftieh billion of green investments
needed in the EU annually in the run up2@20 as the benchmark. It is important here to remember
that some of these investments

i are already happening
91 will be financed by simply diverting resources from dirty to green investments
1 may need additional new resources

Below we look at all three dhese categories.
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Figure 5:Total Investment in Clean Energy by Region (2@020in $ billion)
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Source: Pew Charitable Trusts [110]

As is clear from the chart above, a substantial amount of green investment is already happening in
the main regions arouwhthe world and the European region has a slight but shrinking lead. In 2010,
the European region attracted $94.4 billion of financing for clean energy projects of which the
majority ¢ more than $80 billion was invested in the EU. At a country level, @ttirgets the biggest
INBSY Ay@SadySyid KIFI@GAy3d Ay@SatSR bpnoén oAff A2
largest producer of wind turbines and solar panels.

Figure 6:Global total new investment in clean energy (20@910)
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Source: World&®nomic Forum [123]
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As the chart above clearly shows, global investment in green energy is on a long term rising trend
though the current levels and the annual increase may be insufficient to limit harmful change. On
current levels, the global funding gégr green energy against the WEO (440 ppm) benchmark and
the NEF Global Futures scenario highlighted in a figure earlier in the chapter is between $250 billion
and $300 billion annually.

In the EU, the funding gap for green energy is between Euro 4ihiilr the 2020 target excluding
energy efficiency) and Euro 250 billion (Accenture and Barclays capital) with other estimates falling
somewhere in between.

While the discussion in this chapter has focussed mostly on the investment flows for the sigleply

of the equation namely the production of more green energy, the demand side involving an increase
in the efficiency of energy use is almost equally important from the perspective of tackling climate
change.

The energy efficiency investment gap

In fact, increases in energy efficiency are expected to have a much more positive economic impact
on the EU economy compared to equivalent reductions achieved through a shift to greener sources
of energy. This is because many of the investments in energyeefficias we will see later in this
report, generate a substantial rate of return on investment so generate economic savings that more
than pay for the initial cost of the investments. It is increases in energy efficiency which are expected
to deliver the rearly Euro 200 billion of savings the European Commission has suggested is possible
in its energy strategy [120]. Looking at global numbers for investments it is possible to estimate that
additional annual investments in efficiency measures in the EU wuead to be close to Euro 50
billion annually till 2020.

Figure 7:Mitigation potential of energy efficiency measures
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technologies represdanattractive investment opportunities with a payback period of two to three

@ S NE ¢ dnsey lya8 identidfie@ivergy efficiencynvestments that will help reduce energy use

by 20%24% of end use by 2020 through $1Gillion of investments annually112]. It showsthat

this would deliver $900 billiom annual energy savings by 2020d have an IRR of 17% at $50/ bbl

oil. At the current price of oil of $112/ bbl (May 2011), the scope for emissions reductions through
efficiency increasing measures as Wha$ the potential profitability of these measures are both
substantially higher. The following figure shows how substantial the profitable opportunities for
reducing carbon emissions are.

Figure 8:The cost curve for reductions in carbon emissions

THE COST CURVE PROVIDES A “MAP” OF ABATEMENT OPPORTUNITIES
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A midestimate for the EU of funds necessary to meet efficiency commitments and target reaching a
20% emissions reduction target by 2020 points to a current funding gap of between Euro 150 billion
and Euro 200 billion anually, which is achievable within the realm of the availability of public and
private sector funds. The funding gap under the 30% emissions reduction target scenario envisaged
for the Green New Deal is estimated to be Euro 100 billion or so higher.

While the challenges the EU faces to close the funding gap for the production of green energy are
surmountable, significant barriers exist in the funding of energy efficiency investments as highlighted
clearly by the fact that the EU has fallen far behind enBtU 220-20 energy efficiency target
despite being on track to meet the green energy target. In later Chapters we will explore some of
these barriers and how these could be overcome.

Sources of funds

We have now established how much additional investtrttie GND is expected to require. Funding
for investments in green sources of energy, greener goods as well as energy efficiency can eventually
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come from only two main sources, the private and the public sectors. However it is useful to look at
the next level of detail. For example investments in energy efficiency may be financed by

1 households from their own incomes such as through the purchase of more efficient bulbs

9 businesses through their balance sheets such as through investing in more efficient
indudrial processes

1 governments through tax revenue at the national, regional and local level such as in
increasing the energy efficiency of public buildings

1 any of these economic actors through borrowing from banks or markets specifically for the
purpose ofmaking these efficiency enhancing investments

9 specialist energy efficiency companies that use their balance sheets for making efficiency
enhancing investments and earn their income through accessing some or all of the savings
that accrue from such investents

Similarly, investments in green energy production can be financed partly or wholly by

9 conventional energy producers through their balance sheets

1 households and businesses from their own resources when such investments are limited to
micro-generatbn

9 specialist green energy producers through market and bank funding

9 public funds from local, regional or national governments

A significant proportion of the investments are likely to generate a positive net present value, so do
not need public subsids, in particular once the many ndimancial barriers, discussed in
subsequent, Chapters are dismantled. At least some more marginal investments or those where the
barriers that exist cannot be removed successfully may need public support. New techaasgie
well as maturing technologies may also require some injections of public funds in particular in the
transition from the development to the commercialization phase.

Summary

The EU is highly dependent on imports of fossil fuels on which it spendedmt2% to 3% of GDP
every year or close to Euro 300 billion. These imported fossil fuels are also by far the largest source
of GHG emissions. Hence there is a very strong motivation for the EU to drastically cut its
dependence on these by embarking on &@&r New Deal.

The EU has a 20/20/20 plan that envisages an improvement in energy efficiency and a growth in the
share of energy coming from renewables and is expected to require additional investments of Euro
100 billion annually. The EU also has a loig& N WNR2 I RYF LJIQ (G KFd O2YYAG A
reduction in GHG emissions by 2030/40/50 respectively and will need investments to the tune of
Euro 270 billion annually or about 1.5% of GDP. It is useful to look at other estimates of the costs
and investment needs.

1 A report from Barclays and Accenture breaks down the funds required into Euro 591 billion
in development capitabnd Euro 2,300 billion in procurement capital between now and
2020, and their overall estimate is a higher 2% of GDP.
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9 The Sten report suggests that additional investments amounting to 1% of global GDP are
appropriate globally.

1 UNEP estimates that the annual financingdéeo green the global econontg be between
$1.05 andb2.59 trillion per annum

1 The IEA envisages the neeat £JS$ 750 billion per year from 2010 to 2030 and US$ 1.6
trillion per year from 2030 to 2050 to halweorldwide energyrelated CQ emissions by
2050

1 Bloomberg New Energy Finanicas @lculated that clean energy investment needs to rise to
US$ 500 billio per year by 202@nd

1 McKinsey sees a need for Euro 500 billiofEtwo 1100 billionin 2030 or 0.6 to 1.4 per cent
of GDP in that year.

1 Most EU and global estimates of additional global investments fall within th2%%f GDP
range.

However, unlessifim public policy action is taken, even investments that deliver net economic
benefits are not likely to be undertaken. The biggest reasons for this are

91 the benefits of any green investments are likely to accrue through time whereas the costs
are likely b be concentrated upfront

1 the benefits of green investments in terms of savings in energy costs may accrue to different
economic actors than those who make the investments in the first place

1 many of the positive externalities such as the benefits of egkd energy security and of
GHG emission reduction are not monetized and cannot be fully captured

The biggest savings lie in energy efficiency related investments on which the EU is lagging behind.
McKinsey has identifie@nergy efficiencynvestments thawill help reduce energy use by 224%

of end use by 2020 through $1Hilion of investments annuallylt showsthat this would deliver

$900 billionin annual energy savings by 2020d have a returof 17% at $50/ bbl

The funds would eventually comieom consumers purchasing green goods or making efficiency
related investments, private financial investors or existing businesses using their balance sheet or
from taxpayers in the form of public support. Of the total funds, the largest component will be
overwhelmingly from the private sector with some support from the public sector needed for
marginal investments and new technologies.
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As discussed in the previous Chapter, the EU faces an annual funding gap of betnedb@Eu
billion and Euro 250 billion for meeting the EU-ZB20 targets and between Euro 250 billion and
Euro 350 billion for meeting the more ambitious 30% emissions reduction scenario we are
advocating as part of the Green New Deal.

The vast majority ofinancing for this will need to come from the private sector though the public
sector will need to play a supportive role. That is why any discussion of the scope and size of green
investments needs to take into account the availability of private investriunds. This chapter

looks at the universe of such funds and examines whether the amount and kind of investments
envisaged under the Green New Deal in the EU can be realistically financed by the private sector.

The relevant aspects of funds we needdok at are the

 amounts
I instruments
9 institutions

The sizeand typeof global financial assets

Any sizeable investments in green energy and energy efficiency will need to be financed mostly
through financial assets such as equities, debt and depddits. is why it is relevant to examine the
total stock of such assets in order to determine whether the scale of investments being envisaged is
indeed achievable.

The stock of financial assets in the world peaked in 2007 at $196 trillion before falhig&arillion

in 2008 as a result of the crisis. Partly because this is a conservative benchmark and partly because
the availability of more recent comprehensive datasets is patchy, we use the 2008 figure as our
benchmark. The table below highlights thecdenposition of these assets across different assets
classes.

Table 1:Stock of Global financial assets in 2008

Financial assets EurozongeUK us Global

$ Trillion (2008)

Equity securities 5 2.8 11.5 34
Private debt securities 16 0.8 22.5 51
Government debt securitie$ 8 1.4 7.7 32
Deposits 13 7 12.6 61
Total 42 12 54.9 178

Source: McKinsey Global Institute [16]

Even though this report focuses primarily on the Green New Deal for Europe, we believe that the
relevart parameters to look at are the size, scope and operation of the global investment pools.
Large sums of money are invested across borders and while some of these flows shrunk significantly
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as a result of the crisis they are beginning to recover togoigs levels again. So at least in theory,

the total pool of global financial assets is potentially available to fund green investments in the EU.
The total pool of $178 trillion of financial assets seems to be large compared even to the highest
estimates ofannual funding needs for the European GND of less than $500 billion (Euro 350 billion).

In reality, investors have a strong home bias i.e. are much more likely to finance investments in their
geographic area than they are to finance investments in othemtrges or continents. So it also
makes sense to look at the size of the financial assets available in the EU. As the table shows, the
Euro area and the UK together account for more than a third of all global financial assets coming in
at $64 trillion.

It is important to point out that the nature of credit (debt) delivery for investments is different on
both sides of the Atlantic. In the United States, the financial markets are more developed than in the
EU and a significant proportion of the credit in th& is channelled through market instruments
such as bonds and securitization. In the EU, banks remain the most dominant channel for credit
provision, accounting for 46% of credit compared to 20% of the outstanding credit in the US [16].

Since the availabiy of credit is crucial for all investments including those in green energy
production and energy efficiency, it is useful to look at the following table which highlights the size
and the nature of the delivery of credit in the EU.

Table 2:Credit in the European Union in 2008

Outstanding Credit Eurozong¢ UK

$ Trillion (2008)

Banks Loans 16.1 45
Other Financial Institutions Loans 3.3 1.4
Loans from other sectors 2.3
Corporate Bonds and Commercial Paper 1.8 0.9
Financial Institution Bonds 5.7 1.6
Government Bonds 6.1 0.9
Securitization market 0.9 0.9
Total 36.2 9.8

Source: McKinsey Global Institute [16]

As is clear from this table, bank loans are the biggest source of credit for investments in the EU with
corporate bonds coming a very distant second and securitization markets being sstidlierhis

means that any realistic funding of the green financing gap in the EU will necessarily need to involve
banks though as we will see later in this report an expansion of the securitization and bond markets
GKNRdZAK GKS Ay ONBENRIyAT IdidAR y2T WINSL SWANSSY o2y §
contribution.

Another observation is that the overall size of the credit markets in the EU seems to be sufficient to
be able to fund the size of green investments needed in particular when atgnss are made for
the facts that at least some of the green funding will come from

9 adiversion of funds from planned dirty investments
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9 and from the savings achieved by highly profitable energy efficiency measures
The institutional investor landscape

While the size of the pools of assets held by investors as well as their decomposition according to
geography and types of financial assets is important, the institutional landscape is by far the biggest
determinant of the nature of investments made by thaseestors. In particular, the differentiation

of the types of financial assets held, the average lifetime of investments as well as the norms for the
allocation of funds in accordance with specific criteria are all very highly dependent on the type of
institutional investor.

The following tables give a rough breakdown of the holdings of financial assets across the main
categories of institutional investors.

Table 3:Assets under the management of different types of institutional investors

Institutional Investors|Amt Under Management
$ Trillion (2009)

Pension funds 29.5
Mutual Funds 23
Insurance funds 20
Sovereign wealth fur 3.8
Private equity 2.9
Hedge funds 1.6
Total 80.5

Source: Intarational Financial Statistics London Research

The World Economic Forum estimates that in 2009, investor groups that include life insurers,
pension funds, endowments, foundations, family offices, High Net Worth Individuals (HNWIs), and
retail funds contrdied $65 trillion in assets [113]. While this number is different from the total in
the table above, the difference can easily be explained because the definitions the two sources use
are different.

The following table shows the size of the possible sesiaf long term capital that is very important

for all infrastructure investments including those that drive green energy production. The size of this
pool is smaller than the two numbers discussed so far because institutional investors such as defined
contribution pension funds as well as retail mutual funds have short investment horizons so are not
considered to be true providers of long term finance.
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Table 4:Assets under the management of long term investors in 2009

Type of Long Term Investor Assets Under Managemen
$ trillion

Family Offices 1.2
Foundations/Endowments 1.3
Sovereign Wealth Funds 3.1
Defined Benefits Pension Funds 11§
Life Insurers 11
Total 27.6

Source: World Economic For{ii3]

There will be more detailed discussions of these long term investors later in the paper but first we
look at one particular class of these investors, Sovereign Wealth Funds in somewhat more detail. The
table below shows the breakdown of the sizesvafious SWFs as of 2009 and the total of $3.8
billion is somewhat different from the total in the table above because of definitional issues. It has
0SSy SadtAYFGdiSR GKFG GKS tA1Ste YSRALY @It dzS
trillion with the possibility of a higher $5.8 trillion value that is more compatible with a scenario of
high oil prices that seems to be unfolding presently [125].

Table 5:Assets held by Sovereign Wealth Funds in 2009

Sovereign Wealth Fund Assets

$ bn 2009

Abu Dhabi Investment Authority 627
Norwegian Pension Fund-Global 445
SAMA Foreign Holdings 431
SAFE Investment Company 347
China Investment Corporation 289
Government of Singapore Invest. Corporation 248
Kuwait Investment Authority 203
National Wealth fund 168
National Social Security Fund 147
Hong Kong Monetary Authority Invest. Portfolip 140
Temasek Holdings 127
Libyan Investment Authority 70
Qatar Investment Authority 65
Australian Future Fund 49
Revenue Regulation Fund 47
Others 402
Total 3,800

Source: Sovereign Wealth Funds 2010 IFSlaktast M.

Perhaps the best overview of the original sources of funds, the institutions they are channelled
through and the financial instruments that they eventually fund can be obtained from the graph
below which summaries this information. The total &tauf assets at 147.8 trillion in 2009 is once

P T
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again different from the numbers discussed above mainly because of a difference in methodology
and definitions.

Figure 9:Sources and uses of financial wealth in 2009 ($ trillion and %)

Sources of financial wealth', including Credit stocks Uses of financial wealth', including
100% = 147.8 147.8 = 100%
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Source: World Econonftorum [126]
Thetypes of financing required

It is useful to split the requirements for green financing into two categories 1) development capital
and 2) procurement capital [114]. Development capital is associated with financing the research,
production and commercialization operations of companies developing Low Carbon Technologies
(LCT). Procurement capital, on the other hand, is the capital needed for the purchase and installation
of these Low Carbon Technologies.

An easy way to understand this impomntadistinction is through an example where the operations of
a new wind turbine manufacturer working to improve turbine technologies will be financed through
RSOSt2LIYSyd OFLAGEFEE o0dzi GKS LIzZNOKF &S |yR AYa
commercialized, by utilities will be financed by what is called procurement capital. An even simpler
way of thinking about this to think of development capital as the capital needed by the sellers of
LCTs and the procurement capital as the money that is neegdédebusers or the buyers of LCTs.

Early stage development capital can come from both public and private sources with later stage
capital (once the commercialization phase of technology is reached) will come primarily from the
private sector. Government R grants, guarantees, demonstration grants and tax credits are the
most common form of public support. Financing also comes from the private sector from angel
investors and venture capitalists in particular. It is also often the case that developmerdl cagpit

be provided internally for example a traditional energy utility trying to diversify and benefit from
the green energy boom could finance thehouse development of LCTs.




Figure 10Early stage development funding: sources and size

DEVELOPMENT COMPANY PRODUCT PRODUCT PRODUCT OPERATIONS
STAGE CONCEPTION PROTOTYPE DEMOMSTRATION COMMERCIALIZATION | GROWTH
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|| ¢ S ETI > < S0b2om >4 SR > $1-125-.m
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J
Source: Acagure and Barclays Capital [114]
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energy incandescent lamps to the large such as the purchase of wind turbines. Many of the smaller
transactions are financed by eéhbalance sheets whereas pools of small investments or large
investments often need external project finance. For example the purchase of the energy efficient
lamps are often funded by households or companies from internal sources. The installation bf smar
meters though individually small can be bunched together as by British Gas which plans to introduce
two million of them in the UK between 2010 and 2012 and will require external project finance as
will the acquisition of wind turbines for a wind farm.

FHgure 11:Procurement funding: Sources and Size

LOW VOLUME OF LARCE VOLUME OF SMALL-SCALE LCT LARGE-SCALE LCT
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Source: Accenture and Barclays Capital [114]
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It is quite clear from the discussions above that the overall supply of the universe of funds while
necessary is not by itself sufficient to ensure that greerestwments get adequately funded. The
availability of the right kinds of financial instruments from a diverse set of public and private
institutions is equally important. The absence of adequate early stage venture capital funding, for
example, can seriouslyarm the prospects for a successful execution of the Green New Deal no
matter how much credit and public equity financing there may be available.

To be successful, the Green New Deal requires afurgdtioning financial landscape that provides
an appropiately diverse set of funding opportunities across different sizes and financial instruments
at different stages of the development and the deployment of Low Carbon Technologies.

The figure below gives a rough breakdown of the kinds of green financadhdlu taken place till
2008. More recent figures are hard to come by but anecdotal evidence suggests that the mix of the
financing channels remains relatively stable.

Figure 12Green financing channels

60%

g oo $148.4 bn $142.0 bn

Small Scale
Projects™

Asset Finance

76%) m Corporate
'~) $59.1 bn RD&D*

B Government

$34.1 bn RD&D*
. . B Public Market
E = - m VC/PE

2004 2005 2006 2007 2008e
Source: World Economic Forum and New Energy Fifib2¢le

The diversity of funding sources needed and their relative size becomes much clearer in the set of
figures below which contain estimates of the expected distribution of green funding in Europe in the
run up to 2020.

It is also useful to look at theaxious stages of the development and the commercialization process
to see what sources of funds are most appropriate at what stage as the following figure shows.
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Figure 13:Stages in the development and financing of green energy
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As the following figure shows, development capital in the EU is expected to come from a near three
way split between public sources of equity, private sources of equity including through venture
capital and debt markets.

Figure 14:Expected dtributions of the sources of green development capital in the EU (220)
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Source: Accenture and Barclays Capital [114]

The structure of funding for procurement capital (see figure below) will be different with two thirds
of funding coming in the formfalebt finance and a third funded by balance sheets or internal funds.
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Figure 15:Expected distributions of the sources green procurementapital in the EU (20120)
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The red pool of long term capital

It ishard to find any policy maker who is not for more long term financing. However, only very few
understand the drivers of such investments. Two things need to be made very clear at the outset.
First that long term investment is particularly important foegn financing and second that the pool

of such investments may have declined with the crisis.

Long term (LT) investors are those that buy assets with a view to hold them for an indefinite (or long)
period of time and the capability to do so. They are lesscerned with short term fluctuations in

price and are more concerned with long term growth and income. Done right, long term investment
can not only deliver superior returns to the investors but can also allow companies to behave more
strategically andleliver benefits to society. Green investing that often involves large upfront costs
and has long payback periods but generates significant cash flows and benefits society is one
example of such a wiwin trade.

Pension funds, insurance firms and sovemeigealth funds are some of the best known long term
investors and the overall size of these and other smaller investors is discussed at length in the
previous chapter. It is important to note that not all of the $27.6 billion of funds controlled by these
institutions can be ploughed into long term investments. The limits are defined by a number of
constraints that include [113]

liability profileq an institutions commitments to paying out funds

investment philosophy, whether those running the institutioniselieve in LT investing

risk appetiteq whether the institution is willing to take specific LT risks

compensation structures if managers are paid for ST performance they will not invest for-
the long term

=A =4 =4 =
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Figure 16The real potential for long term imesting
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As the table above shows, the real pool of long term funds is much smaller than the headline
number. The crisis has had a negative impact on this pool through three channels

9 investors have become more risk avess a result of the crisis

1 having experienced liquidity problems during the crisis they have started keeping more of
their assets in liquid investments

1 some of the regulatory reforms being enacted may force LT investors to have a shorter
investment horzon

However, a number of policy measures such as changes to compensation structures, tweaks to
regulatory reforms and making available emergency liquidity for funds that fall short can help
significantly increase the pool of true long term capital.

Moreover, not all green investments need true long term capital. Many, particularly those that
increase energy efficiency, have much shorter payback periods so can be funded by a much larger
pool of assets. Also, measures such as the increasing use of satiantiand indices for pooling
together portfolios of green investments can help make liquid markets that allow investors with
short term horizons to be able to fund long term investments in aggregate.

All things considered, the green financing gap thatently exists can be funded by the existing pool

of private financial resources though as we will see in subsequent sections this may need some
changes to incentive strictures and regulations as well as the completion of markets in terms of the
introduction or expansion of suitable financial instruments.

Summary

Policy makers often state that the green funding gap the EU faces will mostly be funded by the
private sector. In order to evaluate how likely this is, we need to look at the size and typepufdhe

of funds that may help close this gap. The relevant parameters here are the size of funds, their
institutional makeup and the nature of financial instruments they invest in.

The total stock of financial assets in the world is $178 trillion whishilistantial even for the top
end estimates of the annual funding needs for the GND in Europe of $500 billion. Because investors
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continue to have a home bias, the first port of call for investments is the funds in the EU which
amount to about a third of th total or $64 trillion The amount of credit in the EU is $46 trillion of
which bank loans are the biggest part. GND funding will also come from a diversion of funds that
would have gone into dirty investments and from savings arising from energy efficiegesures.

While the size of the pool of assets is important, the institutional structure of the holdings
determines how long they are invested for and the criteria for these investments. The three largest
categories of institutional investors are pensidunds, insurance firms and mutual funds with
smaller categories such as sovereign wealth funds still being important. Altogether these hold
roughly $65 trillion in assets.

The most important category within this is those which potentially have a long tevestment
horizon and these funds amount to $27.6 trillion. Sovereign wealth funds, many of which are funded
by dirty industries such as oil and gas are particularly interesting for funding the GND. They amount
to about $4 trillion and may grow to $@iltion by 2013. They mostly have very long investment
horizons.

In terms of the need for green capital, it is useful to split the demand side into capital needed for
development (for research and development and the commercialization of companies degglopi
low carbon technologies) and procurement (for the purchase and installation of these technologies).
It has been estimated that the EU will need about Euro 600 billion of the former and Euro 2.3 trillion
of the latter by 2020.

The instruments needed tprovide funds for these differ with a three way split between public
sources of equity, private sources of equity and debt markets for development capital and a two
third one third split between debt finance and balance sheet finance for procurement tapita
Importantly, there is a logical gradation in the sources of funds in the development cycle with
government funding, venture capital and private equity important at the initial stages and public
equity and debt markets dominating as the technology masuaad is scaled up.

LG A& AYLRNIIFIYyd G2 y24S OKGESINW 2TA ifyEO2OF AGaK S+ Chjindzl
LT investments. Between the need to hold some liquid investments,-&ont managerial incentive
structures, increased risk aksion as a result of the crisis and regulatory developments the real pool
of LT funds has been estimated to be only about $6.5 trillion.

This may not appear to be much, but only some GND investments needs very LT capital. A second
mitigating factor is tat through the developments of green securitization, green indices and green
bonds discussed later in this report, medium term oriented funds can be a source of long term
funds.

All things considered, the size, depth, institutional structure and instrumehthe private financial
asset landscape seem sufficient to be able to fund the GND in Europe, in particular once the suitable
regulatory reforms and market developments discussed later in this report are implemented.
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This report has dealt with the need for a Green New Deal, how much it may cost to finance the
investments needed under this and the availability of the pool of private financial assets that would
YSSR (2 TFAYylyOS iKrGis Ghapebailds the kdomalic cse foflvihp many of
these investments are likely to be attractive for both investors and as well as society.

In order to achieve green targets three mains steps are needed

1 arapid increase in the supply of energy cogifrom renewable sources
9 arapid increase in the efficiency of the use of energy and
9 abehavioural reduction in the demand for energy

While some progress has been made on all three fronts, it is nowhere near enough. A nhumber of
obstacles, some policyelated, some financial, some structural and some purely behavioural are
holding back progress on moving towards a green economy. A prerequisite to making any form of
corrective policy suggestions is to identify and analyse what distinguish green investimmmtdirty

ones.

One of the main differences, which lies at the heart of many of the obstacles faced by green
investments, is the cost/return profile. Dirty investments, such as

9 building a gas turbine generator
9 the purchase of a fuajuzzling SUV
9 the construction of a house with poor insulation etc.

all have one thing in common which is that they have a lower upfront fixed capital cost but higher
operating expenses than equivalent green investments. This is captured by the picture below which
shows hat green investments such as

9 building a wind turbine
1 the purchase of a fuel efficient hybrid car and
9 the construction of a welinsulated house

all entail a higher upfront cost compared to equivalent dirty investments. This, as we can see from
the figure below, is counterbalanced by the fact that dirty investments that often involve a need to
continue to purchase fossil fuels have a much higher operating cost. Green investments, on the
other hand, only have minor variable costs to do with the mainteeaof assets but do not need to

buy fuel.
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Figure 17Cost structures of green (in green) and dirty (in red) investments over time
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Source: Authors

Dirty investments such as gas turbines, coal fired generators, fuel guzzling motor vehicles and energy
inefficient houses all are exposed (to a much greater degree) to the vagaries of fossil fuel prices that
have high (and by many measures increasing) volatility. Clean investments, on the other hand, have
near zero (as in the case of wind turbines and splawer generators) or much lower operating
costs.

Figure 18Proportion of fixed and variable costs in different sources of energy
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Source: Bates White LLC [116]

Everyone would agree that comparing different sources of energy on their initial fixed cass (b—
columns in the figure above) is not sensible. By this measure, natural gas turbines are the cheapest.
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However when we use other measures that include the costs of fuel and carbon emissions, wind
power is significantly cheaper. This is the case evearbdhe volatility of fuel prices is taken into
account. Once the secular rising trend in fossil fuel costs and the very high (and possibly) increasing
volatility of these costs are taken into the account, the case for green over dirty investments
becomeseven stronger.

Figure 19The rise in the level and volatility of oil prices between 1987 and 2010

However, when energy producers are allowed to pass on the full costs of the fuel to their customers
as many are, they have a much stronger incentive tdk lomerely at the initial fixed cost of
investments not the full costs of the energy generated. This is one of the many structural problems
that penalizes green investment and rewards dirty investment and needs to be tackled by targeted
policy measures.

Figure 18, which breaks down the fixed and variable costs dates back to 2006, since which time

9 the carbon price in the EU is higher than the $ 20 assumed here

9 fossil fuel prices are significantly higher

I and the cost of hardware of wind and solar power hasne down substantially as
technology has improved.

This means that the relative costs of clean investments such as wind and solar compared to dirty
investments are now much lower.

A mean variance approach to energy planning

Looking at the figure on costractures above after the initial cost hump of the construction of the
power generator, the difference in the operating cost of the green and dirty investment is very stark.
Green power from renewables can basically provide fixed cost power where theigpdegermined
by a
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1 known repayment schedule of the initial fixed cost of investment
1 known operating and maintenance cost and
1 known profit margin

In contrast, dirty power generation can never provide fixed cost power. While the repayment
schedule of thenitial fixed cost of investment and the profit margin are both knowable, the very
substantial cost of fossil fuel inputs is not. The fluctuations in the price of gas turbine generated
power that has been experienced in California and the United Kingdlmmexample, where the
price of power has varied over a whole order of magnitude illustrates this point.

In another section, we examine the relative price of green and dirty power but a very important
point needs to be made first.

Even if the price of gen power is greater than the expected price of dirty power, it still makes sense,
from an economic efficiency perspective, to have a substantial role for green power in the power
generation mix.

An obvious question to answer here would be to justify #sertion. For this we turn to finance.
Now imagine that you faced the following four choices

1) receive Euro 100 with certainty

2) receive either Euro 80 or Euro 120 with a 50% chance each
3) receive Euro 40 or Euro 60 with a 50% chance each

4) receive Euro 90 wlit certainty

Which choice would you make? Now option 1 and 2 both have an expected value of Euro 100 but
option 2 carries more risk. You would obviously choose option 1 over 2 because it delivers the same
return for less risk. Now look at options 2 and &réiyou would obviously choose option 2 over
option 3 because it delivers a higher return for the same risk.

How does one choose between options 2 and 4? The answer is no longer simple and will vary across
individuals. Highly risverse individuals wifprefer to accept the Euro 90 with certainty offered by
option 4 rather than be faced with a 50% chance of receiving Euro 80 under option 2 even though
the expected value of that choice is higher. Other lessaigkse individuals would go for option 2
instead of option 4 because the expected value of Euro 100 is higher.

This option set is representative of the kind of choices that confront us in fields as diverse as finance
and energy planning.

In finance, bonds are characterized by a lower volatilityedfirn and a lower expected value of
return, while stocks typically have a higher expected return but with higher volatility. As we have
seen above, clean and dirty sources of energy also have similar characteristics.

Somewhat counter intuitively, addingw risk bonds yielding 4 per cent to a riskier stock portfolio
yielding 8 per cent increases rather than reduces the expected return of the resulting portfolio that
contains both risky stocks and less risky bonds. This is clear from the graph below.
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Figure 20:Optimal financial portfolio in a two asset scenario
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Similarly, adding low variable cost (less risky) higher fixed cost (lower return) green energy
generation to the fossiuel dominatedgeneration mixwe have at presenbwers expected portftio

cost, adjusted for risk, even if its staatbne cost is higher than the remaining portfolio
components.

Figure 21 Portfolio of new clean technology A and existing dirty technology B
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A study of California in 2006 concluded that at the then prengitiosts (Figure 19 in this Chapter),

an optimized portfolio of California power supply by 2020 would contain at least 33% renewables
[116]. From an operational perspective it means that practically all new energy investment should be
in the form of clearenergy. The estimate, if made now under updated costs of fuel and emissions
would suggest an even higher proportion of renewables. —
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This has profound implications for all regions including the EU. Almost all new power investment in
the medium term shouldake the form of renewables. A policy suggestion that flows naturally from
this, but which might be controversial, would be that dirty power investments should be
quantitatively restricted, if not outright forbidden, over and above any penalty that ariees the

price of carbon.

Figure 22 below shows the levelised costs of energy as of the end of Z0J0S @St A 4 SR
represents the present value of the total cost of building and operating a generating plant over an
assumed financial life and duty cyat®nverted to equal annual payments and expressed in terms of
real dollars to remove the impact of inflation. Levelised cost reflects overnight capital cost, fuel cost,
fixed and variable O&M cost, financing costs, and an assumed utilization rate foplaathyped £

This represents a much fairer comparison of the relative costs of various sources of energy than just
looking at the fixed costs of investment which is much more of a standard practice. All new power
investments should be based on these lesadl costs rather than fixed cost criteria alone and this
would drive much more investment into green energy particularly in an environment of

9 high price volatility
9 high and rising fuel prices
1 rising costs of emissions

Figure 22: Leveled costs of vanus sources of energy $/MWh

Marine - Wave ]
Marine - Tidal I
PV - c-Si A |
PV - Thin Film A |
PV - ¢-5i Tracking .|
STEG - Parabolic Trough +.. A |
STEG - Paraholic Trough | A |
Wind - Offshore | A |
Biomass - Anaerobic Digestion [ A ]
Biomass - Gasification L A ]
Biomass - Incineration | A |
Wind - Onshore [ A |
Landfill Gas [ A |
Municipal Solid Waste A
Geothermal - Binary Plant | A |
Geothermal - Flash Plant n
Natural Gas CCGT [ |
Coal Fired |

0 50 100 150 200 250 300

ELCOE Carbon: BNEF EU-ETS A Central Scenario
Source: Bloomberg New Energy Finance [I12ZDE: Levelised Cost of Energy Model

The analysis in this Chapter clearly demonstrates that there should be a very strong role for public
policy in decisions on new investments in eyeas left to their own devices utility firms will make
choices that are economically and environmentally very bad for the EU and also have little impact on
reducing our dependence on imports of fossil fuels.
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It also shows that using levelised cost estigs, discount rates that take into account the negative
effects of high price volatility and using a meaariance portfolio optimization approach for the
energy mix in the EU will drive much more investments in the direction of green energy than is
currently the case. This is central to a successful execution of the Green New Deal.

In fact California has just embarked on a very ambitious green venture when its legislature passed a
law in April 2011 requiring that a third of all its energy comes from weride energy sources by

2020. The new law has set the most ambitious targets of all US states and also imposes a much
tighter definition of renewables by excluding hydropower.

Their use of the diversification and the fixed/variable costs arguments deselimpthis Chapter are
obvious in the statement of the state senator who sponsored the bill

Gt S2LX S 6SNB a2 RSGSN¥YAYSR (G2 alF@S | FNIOGA2Y
paying billions of dollars in the long term. When you have allyguSeNA & S33a& Ay 2y S
at risk. Events around the world have served to remind California of the value of a diverse portfolio
and greater energy independente éThe European Union would be well advised to follow

I FTEAFT2NY AL Q& Sherl YLXE S AT y20 32 FdzNI

The large potential economic costs of not being able to tackle climate change, which have not been
discussed here, serve only to strengthen the case for green investments.

Summary

The economics of green investments are fundamentally different filomse of dirty investments.
Typically, green investments have significantly higher fixed capital costs that are frontloaded. Dirty
investments have lower fixed costs but high variable costs owing to cost of fuel which forms the
largest component of lifetira costs of the generation of energy from fossil fuels.

This means that green sources of power are capable of providing a near fixed cost supply of energy
that dirty sources are incapable of. In particular in an environment where

1 fuel prices are high

9 fuel prices are rising

9 fuel prices have high volatility

9 and the price of carbon emissions is rising

the relative economic advantage of green investments over dirty sources of power rises sharply.

Comparing the initial fixed costs for making investmentspawer generation, as many utility
companies that can pass on the variable costs of fossil fuels through to customers do, severely
penalizes even green investments that may be economically cheaper once lifetime costs are
accounted for. Of course the benefithey bring in terms of helping reduce GHG emissions are a
significant additional source of advantage to society.

The use of levelised costs that compensate, at least partly, for higher lifetime operating costs helps
reduce some of the economic distarti in energy planning decisions.

S
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Even when the levelised costs of green energy may be higher than those of dirty energy, it may make
pure economic sense for future investments in energy generation to be skewed heavily in favour of
green investments. Thigs the logical conclusion from a mean variance analysis of the costs
structures of various means of energy production. Such an analysis allows us to compare not just the
costs inherent in different sources of energy but also the impact of different le¥eiglatility. Since

the price volatility of green investments is much lower, the use of such an analysis further skews the
economic case in favour of green investments.

In fact, at present levels of costs, and volatility and taking into account thertysosver generation

mix in Europe it makes sense for almost all new investments in energy generation to be directed
towards green investments. The use of such an approach and analysis has led California to conclude
that it needs to set a target of one thirof all energy generation in the state to be green by 2020, by

far the most ambitious green target in the US and EU.

Applying levelised costs and a mean variance analysis would no doubt drive EU policy makers to the
same conclusion. This economic case dteen energy investments is only bolstered by a further
tightening of GHG emission standards and a rise in carbon taxation anticipated in the near future.
Once the downside economic risk from impending climate change is factored in the case for green
investments receives a further boost.
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It is clear from the discussion in the previous Chapter that the econwitly economic case for
green investments is very strong. Positive as this may be,nibti€nough to guarantee that the
investments anticipated under the Green New Deal would get funded. For this to happen there is a
need to demonstrate that investors also have a positive economic case. Ethical investment funds,
that may be a source of funder economically marginal but socially beneficial investments, are
simply not large enough to fund he green new deal. So an economic case for mainstream investors
needs to be made.

Climate risks

Climate risks are particularly important to institutionamlvestors. Many of the assets on their
portfolios would be negatively impacted by the effect of climate change for example through the
increased incidence of floods and droughts. Changes to policies pertaining to tackling climate change
such as a decisidi increase carbon taxes or limit emissions trading quotas would also affect many
of their investments in utilities and energy intensive industries.

Yet another risk is reputational where companies that are part of the portfolio of such investors
could find their products boycotted or their reputation damaged if they are known to be laggards in
taking action against climate change. Another risk is that of changes in consumer behaviour. As US
carmakers that were selling fuel guzzling cars found out to tbeiriment in the mid2000s,
customers can be fickle with their choices and companies that do not focus on producing energy
efficient products or cutting their own energy consumption are putting themselves on the wrong
side of trends in customer behavioand regulatory action.

Such investors usually hold universal portfolios i.e. are exposed to most of the major asset classes
and a significant proportion of them have long investment horizons. This means that they have a
strong motivation to be concernedbaut externalities across both time and space. Actions such as
excessive carbon emissions by some of the companies they are invested in that can have negative
implications for some of their other investments either in the present or in the future will @npa
their bottom line. Hence, such externalities which are one of the main drivers of underinvestment in
green sectors are at least partially internalized by longer term investors. This implies that they can
potentially be champions of such green investing.

Because excessive emissiavif have a significant impact on the returns they can expect from their
investments andrbm their portfolios as a whole, they have a strong incengmeouragepolluting
companies to act in a way that is better aligned vagtitcessfully tackling climate change

Climate opportunities

In fact talking about climate risks alone is inappropriate. It is equally pertinent to talk about climate
opportunity wherein the expected growth in green investments, thegoimg development bnew
promising green technologies and the large scale development of energy efficient products are all
very promising investment opportunities where medium to long term investors have a competitive
advantage.
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They could, for example, persuade the companithey investin to make energy efficient
investmentsand choose to invest in firms developing promising new low carbon technologies.(LCTSs)
Long term investors in particular agerfectly placed to take advantage of illiquicvestments,
investments undepriced by markets and investments driven by secular trends such as the need to
tackle climate changeGreen investments tick all three of these criteria.

Grantham LSE/Vivid Economics has estimated that the cost of carbon could be $110/tC02e to
$220/tC02 by 2030 across a number of mitigation scenarios that they have modelled and at this

level the economics of many industries, not just particular companies, can completely change thus
having a substantial positive or negative impaw the portfolios ofinvestors.

In a comprehensive study, the consultancy Mercer has estimated that a typical portfolio seeking a
7% return could manage the risk of climate change by ensuring around 40% of assets are held in
climate-sensitive assets. They also suggest thatstors

need to introduce a climate risk assessmemnob ion-going strategic reviews

increase asset allocation to climasensitd S | aaSda Fa | Ot AYFGS akK
use sustainability themeithdices in passive portfolios

encourage fund managers to proactively smer and manage climate risks

and engage with companies to request improvesktthisure on climate risks [115]
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The importance of this discussion and the potential from a shift in thinking towards accounting for
climate risk can be gauged from the statemeriy important long term investors such as the
Environment Finance and Pension Fund Management

9 428 GKAY]l GKIFG ¢
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and the Norwegian Sovereign Wealth Bun
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Mercer has further estimated that

1 new investment flows into green investment will range between $180 billion 26D $
billion

9 the negative impact of climate change will be between $70 billion and $180 billion

9 and that the additional costs of emissions will range between $130 billion and $400 billion

annually between now and 2030. This range of impacts is very sagnifind cannot be ignored by
any serious investor.

That is why, we believe that it makes economic sense for there to be a significant increase in the
allocation of assets to green investments by both true long term investors as well as other investors
andthat the explicit factoring in of climate risks and climate opportunities in investment decisions
will be one of the biggest drivers of funding for green investments.

t LISyaArzy T dzphdied orirciel vy S $
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Sovereign wealth funds and green investments

Fossil fuel funded sovereign wealth fumdre a particularly promising source of funding for green
investments. They are heavily exposed to dirty industries as the new money flows come from the
sale of oil and gas so they have a massive downside risk in actions being taken to mitigate climate
change. That is why it makes sense for them to diversify their risks by actively investing in industries
that will benefit from the policy measures taken to tackle climate change and new LCTs that are
being developed with zeal.

Till date, many such as theoNvegian sovereign wealth fund remain far too heavily exposed to the

oil and gas industry in their investment portfolio though the Norwegians have set up a small pilot
facility of $2.5 billion as part of the sovereign wealth fund to actively seek investnmenenewable
energy, clean technology and climate sensitive sectors. However, they and the other fossil fuel based
funds need to go much further for effective diversification of risk.

The figure below highlights some of the sectors most exposed tatdiaghange risks.

Figure 23 Cost of carbon adjustment by sectors under various mitigation scenarios
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Source: Mercer [115]

Many institutionalinvestors have suffered seriously in this present crisis as result of not having
sufficiently understood and manad the various risks facing their portfolios. The risks posed by
climate change are another form of risk that is poorly understood and hence mismanaged. They
need to recognize that policy driven changes to the future price of carbon, changes to the demand
for products along the dirty to green spectrum and physical risks to various parts of their
investments posed by climate change all pose serioustemq risks to their portfolios that can
significantly alter the risk / reward mix.

Summary

No matter howstrong an economic case there may be for green investment at the ecomodey

level such investments will not materialize unless an economic case exists for investors to divert
funds from dirty to green investments. Ethical funds that may fund marginaingrevestments are
simply not large enough to meet the needs of the Green New Deal.
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Institutional investors, many of which have universal portfolios (are exposed to most asset classes)
face significant climate risks. Not only are their investments phijgitaeatened by climate change

but they are also heavily exposed to the policy responses such as an increase in the price of GHG
emissions that the EU may impose to help tackle climate change. They may also face legal risks for
not fulfilling their fiduéary duty as well as serious reputational risks where the GHG intensive
investments in their portfolios invite boycotts and competitiveness risks where products and
services that are energy intensive may simply go out of fashion.

The flipside of these dhiate risks where large investment opportunities exist in the green sector.
This is likely to attract hundreds of billions of dollars in additional annual investments over the next
few decades and institutional investors which are nimble would be able teermabstantial returns

from exploiting these green opportunities. In particular green companies that areplaekd to

benefit from rising costs of emissions and an increasing awareness of green issues can offer good
investments opportunities.

As discus=d in an earlier Chapter, there is also a substantial need for financing the procurement of
green assets for which lortgrm investors are particularly wedlited.

Mercer has estimated that a typical portfolio seeking a 7% return could manage the dbkafe
changeand capitalize on climate opportunityy ensuring around 40% of assets are held in climate
sensitive assets. They also suggest that investors

need to introduce a climate risk assessmemnob ion-going strategic reviews

increase asset allotian to climatesensitd S | aaSda a | Ot AYFGS akK
use sustainability themeithdices in passive portfolios

encourage fund managers to proactively saer and manage climate risks

and engage with companies to request improvestctisure on climate risks

= =4 =4 4 =4

The economic case for fossil fuel sovereign wealth funds to maketdomggreen investments is
particularly powerful because of the diversification potential of such investments.

It seems that the economic case for green investments is not only polatrfan economywide
level but also for institutional investors in general and ldeign investors and sovereign wealth
funds in particular.

K Funding the Green New De8luilding a Green Financial SystéteDefine(www.re-define.org) e/




6." AOOEAOO OI COAAT EIT OAOOI AT OO

Europe needs a Green New Deal in order to stimulate the economy, creatarjdosckle climate
change. This report has discussed how much this would cost and shown that the stock of financial
assets potentially available is large enough to be able to provide the adequate amount of funds
needed though additional support may alse tequired from the public sector.

There is, as discussed in a previous Chapter, a robust ecamaayeconomic case for green
investments. This is boosted when energy planning decisions are made on the basis of levelised
costs. The economic case is maden stronger when one applies a mean variance approach that
accounts for not just the average costs but also takes into account the price volatility of fossil fuels.

The report has also discussed how a there is also a strong economic case for gremeintges
institutional investors, in particular long term investors such as sovereign wealth funds.

Once energy security considerations and more importantly tackling climate change are added into
the mix the socieeconomic case for green investments becoraesrwhelming.

However, despite reasonable funding costs, a strong economic case based on economic
fundamentals and an availability of a sufficient aggregate level of funds it is clear that not enough
green investments are taking place.

It is clear fronthe discussion so far that

i a substantial amount of green investments are needed if we are to have any hope of fighting
climate change or successfully executing the Green New Deal

1 the overall pool of private savings and financial assets that exists &sdamugh to be able
to meet these additional needs

91 there is a possible need for but also a substantial scope of additional public revenues to
support this private investment

1 despite all of this there continues to be a very significant gap between the green
investments needed and the amounts of investments currently being made

9 there is an urgent need to fill this gap

Hence the focus of this Chapter is to identify and explore the factors that lie behind the fact that far
too few investments in green energyé@in energy efficiency are actually taking place, the so called
green gapThis green gap must be plugged.

Even when all the financing measures are in place, physical bastiehsas limited accegse grid
connections can limit the march of green enelf@@®]. While these are important, this paper will
focus on financial, behavioural and information hurdles and friction costs. This Chapter will highlight
these hurdles and subsequent chapters will focus on policy suggestions on how best to overcome
these hurdles so as to get an effective implementation of the Green New Deal.

Here it is important to point out that there is a difference between those green investments/green
consumption patterns that will impose an additional financial cost even when palidypeactice —
distortions that unfairly penalize being green are removed and those that are financially profitable
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under the right conditions. For the former negative net present value investments and consumption
patterns the additional funds would need tormme from somewhere. The two obvious sources here
are public money driven by the ndimancial goals of tackling climate change and improving energy
security and premiums paid by groups of conscientious consumers.

The second group of green investments @neen consumption is net present value positive so does
not need a public subsidy. Here investments can befigelhcing in the long run and consumers can
simply shift consumption patterns from dirty to green products without incurring a financial penalty
However, while many of these investments and purchases are profitable the fact that being green
often entails higher upfront costs and the sheer scale of investments required means that there may
be a need for some form of public support to kick stae threen New Deal.

¢CKA& [/ KFLIISNI RSIFHfa LINAYIFINARfE gA0GK GKS aS0O2yR
investments. The first smaller group of interventions needing subsides is dealt with in a later
Chapter.

Financial hurdles

The corollary ofhere being too little green investment is that there is far too much dirty investment
since the overall energy requirements of the EU are being met. This is driven by the fact that under

current regulations
market practices
financial incentives
and rik perceptions

= =4 =4 =

the supposed risk/return tradeff seems to overwhelmingly favour dirty investments over green. In
short, despite that fact that green investments are overwhelmingly preferable from a societal
perspective, the odds in the real world are dtad against them. In this section we identify the
factors behind this and in subsequent Chapters make policy suggestions on how best to tilt the
financial landscape away from dirty towards green investments.

In order do this we have four main factors tlay with

the return on green investments (we would want to increase this)

the perceived risk of green investments (we need to reduce this)

the return on dirty investments (we would like this to fall)

9 the perceived risk of dirty investments (we want marketors to factor in higher risks)

=A =4 =

Carbon is undepricedand the price is volatile and uncertain

Greenhouse gas emissions drive climate change which is overwhelmingly harmful. However those
responsible for the emissions are not made to bear the cost tflitt it on the rest of the world.

This spatial externality is not the only one that GHG emitters impose on society. The average carbon
molecule stays in the atmosphere for around 200 years or so and it is the stock of GHG gases that
drives global warmingrhose emitting GHG gases now are also inflicting a cost on future generations
so they also impose an intéemporal externality.
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As long as these emitters do not have to bear the full costs of their actions, they will continue to
have an incentive to einfar too many GHGs and profit from the economic upside associated with
this. At a very fundamental level, we are not seeing enough green investments because those
making dirty investments continue to enjoy a free ride. At low carbon prites, often nore
profitable for economic actors to continue to make use of legacy dingrgyinfrastructure and

even to install more codired plantsthan to make new green investments.is then also not very
attractive to make economising changes to energy uskepas or to make efficiency enhancing
investments.

Investments in lowcarbon technologies are socially beneficisd. we have seen in previous chapters
they also often make good economic senBet as long as carbon emissions remain uruiéred,
the private rate of return on green investments wabntinue to be lower than the social return
putting it at a disadvantage to the rate of return on dirty investmen#s a result, more investment
than is socially optimal is allocated towards carbon intensietivities, while lowcarbon activities
struggle to raise capital.

t NEINI Ya &adzOK Fta GKS 9dzNRBLISIY ! yA2YyQa 9YA&daAz
on GHG emissions but there is universal agreement that at current low levels this doeflect r

the full cost of the externalities. Another problem is that the price is too volatile to send a reliable
price signalCarbon was traded in the EHET'S foEuro20¢25 per tonne for most of 2008iropped to

Euro8 in February 200@nd is currently trding around Euro 17 per tonffe The volatility and the

price collapse can be clearly seen in the figure below.

Figure 24EU ETS Price evolution and the 2009 price collapse
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The collapse of the carbon price in the wake of financial crisis, combined with weakstdts from
international climate discussionghreatens to undermine confidence in the IS and endangers —
future investments in lowcarbon technologies.Recent security breaches in the trading platform
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that exposel millions of euros of fraudulent transactions have further undermined confidence in the
EUETS

Jeff Chapman, Chief Executive of the Carbon Capture and Storage Asso@gfilains "The
problem is that investors can't bank on a future value of carbltris impossible to take a project
proposal to a bank based on a future price because we have seen the price collapse onceabefore
it is now doing it agait:'[21]

The expected price of carbon is important in predicting the profitability of low cateohnologies.
Point Carbonestimatedthat underthe two different reductionscenariost considered carbon prices
will differ substantially:Euro 2840/tonne COby 2016 in the former, an&uro 3060/tonne CQ in
the latter [23]. This difference could be a decisive factor in determining whether or not aésion
project will go through.

Perhaps the biggegtroblem comes from the fact that a lack of political vision and policy clarity
means that the future expected price of carbon is highly uncertain an environment in which future
price expectations are excessively anchored by the prevailing price that tisofdow. Even if an
economic actor expects a high future price for emissions, the great uncertainty surrounding future
price developments means that mobilizing funds based on such assumptions will not be possible.
Under such circumstances, far too manyni@vestments are being made in the dirty sector locking

us in to a path of higher carbon emissions for decades to ctmtbe language of an earlier chapter

the levelised cost of dirty energy, that at least in theory contains future price of carbomes than

it would be in an environment of greater certainty.

Solutions: Increase the price of carbon, make it nger&ain andreducepricevolatility
The risks of dirty investments are undgriced

Under current practices there is a general ungecing of risks associated with dirty investments.
This works through several channels.

Even though the prices for GHG emissions are relatively low at present, the fact of the matter is that
they are expected to increase significantly in the future. Even éf loglieves that our leaders are
unlikely to be able to negotiate a successful global climate deal soon, there is real possibility that
they might come through in the end. Even in the absence of a global agreement regional action such
as in the EU is likelp get tougher. Under some scenarios of mitigation action, carbon price is
expected to be as high as Euro-B00/tonne of Carbon Dioxide.

At these levels the economics of dirty investments in coal fired power plants and even in gas
turbines start to brelt down. However, despite this real possibility investors and lenders continue to
evaluate dirty power investments using projections for carbon prices that are extrapolations of the
current low price. This leads to a serious unrdstimation of price riskdr dirty projects and means

that far too much dirty investment than is financially sensible goes through.

While the example deals with power plants it can be extrapolated to other investment decisions
such as the purchase of a car or other energy intensiite goods. Because consumers almost
always use the present price of petrol as a benchmark they do not account for the possibility of fuel
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price rises at the time of their purchase and thus end up buying less fuel efficient cars than what
might be finarcially sensible.

Another risk that is often not accounted for is the risk of an outright ban on certain polluting
technologies. Investments being made in certain GHG intensive plants or products may face a drastic
loss in the near future if such technoleg are shut down, a plausible though somewhat unlikely
scenario. Such risks are significant enough to be considered into cost benefit considerations but are
often simply ignored.

A third risk that dirty investments that directly or indirectly use fofsdls face is the possibility
(independent of GHG pricing) of fuel price rises in the future. As we have seen in a previous chapter
the price of oil has seen a rising trend. Once again, economic decision makers often do not account
for this risk in their dcisions and hence end up undaticing the true risk of dirty investments.
Unlike fossil fuels, renewables will see a decline not a rise in future costs.

A fourth risk, which is also evident from the graph of the evolution of oil prices in an earliglecha

is that of the high volatility of fossil fuel prices. All other things being equal, volatility has an
economic cost. Current market practices seldom account for this so the yoma#mg of the risks of
dirty investments has multiple dimensions tolit. contrast, the prices of renewables, because they
have no fuel costs, are less volatile.

Solution: Make investors and consumers take into account the likelihood of future higher carbon
prices and high and volatile prices of fossil fuels.

The perceivedisks of green investments are high
Currently green investments have a high perceived risk for several reasons:

1 many lowcarbon technologies are in an early phase of development, which tend to increase
the perceived risk

1 many green investmentsvolve hid upfront coss so the payback period is longer than that
of many dirty investments

1 the profitability of green projects depends on regional and international clinpaikcy,
which can change

All these factors restrict access to funding and increase tisé @bfunding green technologies and
projects. The high private riskstandin sharp contrast to theocialvalue of investing in low carbon
technologies.

Many new technologies find it hard to attract private capital at affordable tesbseveral stagesf

the technology cycle with early phases often facing the steepest hurtliésle some of theearly
development stges of green projects arfeinded by public grants, demonstration and deployment

of technologies is capital intensive and even though théepbal revenue may be high, the risk
associated with future revenue streans still too high to attract a critical mass of funding in the
private market. This pr®@2 YYSNOA I f LKl &S Aa OFfftSR WiKS @I
financial gap a @w technology faes once grant funding dries up and is a significant problem in the
EU. -
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This gap is particularly prominent in the absence of «delleloped venture capital, which provisle
capital to new technologies ithe early stages of developmeibefore they canattract commercial
bank financing The gap increased during the dimcial crisis asnvestors fled the early stage
investmentarenadeprivingnascent greercompanies ofi crucial source afquity capita[22].

The second risks that someprojects such as building renewable energy systems and low carbon
infrastructure require high upfront investmentbut it may take time before the project is able to
generate substatial revenuesThis higher upfront capital cost nature of green energy was analysed
in detail in a previous chaptefhe high capital needs of the investments and long time horizon
increases theerceivedrisk for the investor.

A third risk is to do withechnological uncertainty. This has two parts: one that robustness of new
technologies has not been tested fully so the new wind turbines or solar panels may not last as long
as they are expected to and second that at the current pace of developmenteahpndlogy one
invests in has a danger of being superseded by new developments and becoming obsolete.

A fourth problem is due to the lack of a long data series on the performance of green technologies.
The economics of coal fired plants and the expecteshdows are welunderstood. This is not the

case for green investments. Since lenders and investors are heavy users of historical performance
time series, the absence of these means that they attach a higher risk premium to green
investments.

This higherisk premium is especially harmful to green investments since gregacts havehigher
up-front costs but lowor no fuel costs, making themmore sensitive to higher interest costs.! a
opposed to natural gas generation, where the bulk of the lifetimost és embedded in the variable
fuel costs, capekeavy (capital expenditure)generation is very dependent on the price of
financingE wMH N 6

Finally, the lack of a consistent and predictable policy framewadso undermines investor
confidence. In &010 survey of corporations and project developers the majority of respondents
indicated that regulatory stability and availabiliof public funding was a major driver for future
green investments [22For example, faced with a fiscal crisis the Spanish gowvenhhas

slashed the generous subsidies it offered on solar power

reduced the money paid for purchasing solar power

capped the amount of subsidized power and

reduced feed in tariffs which together amourt¢o a drastic shift in policy

=A =4 =4 =

This mean that istalled capacity for solar power actually shrank in 2010 [127].

Solution: There is a need for more public support especially at early stages of green technology, more
appropriate financial instruments, greater policy certainty, more demonstration prdeestablish
viability, a need for more funds for upfront investments and a preference for lower interest rates.

Investors do not account for climate risk

Climate change is going to change the conditions in which businesses are operating: the price of
GHS emissions will increase sooner or later increasing the cost of polluting behavior, growing
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awareness among consumers will drive demand for clinfiéésdly products, and the physical
consequences of climate change will pose new challenges to businesgtiopeacross the world.
Despite the faNB | OKAy 3 AYLI OG GKFG OftAYIFGS OKIFy3aS gaA
the value of the financial institutions investing in theklimate risk has yet to be completely

Ay O2NLI2 NI G§SR A yniedtmdntindodels. UMl ofinha® §ddBe@omés a natural part of
risk-return calculation, green investments will appear less favorable and will attract less finance than
is economically optimal.

Climate risk refers to both the impact that climate change®&t ¥ YA 3IKG KI @S 2y |
assets, such as reduced agricultural productivity caused by a cliglated disaster, as well as the
AYLI OG GKFG AyONBIFaSR OftAYFGS NB3IdAFGAZ2Y YAIKIDG
demand for petréeum caused by a higher price on carbon. It also includes changes to consumption
and behavioural patterns that may result from a growing awareness of climate change issues that
may drive consumers to shun products that impinge negatively on global warming

Climate risk is multidimensional in nature but signs are that investors are not taking these
dimensions into account while making new investments and in the management of their portfolios.
Interest in climate risk management has been growing steadilyeaent yearsbut financial
institutionshaveyet to fully incorporate climate risk into their investment decisions

Even out of the few investors who are already taking account of climate risks in their due diligence
and investment decisions, none arel@lio consider all aspects of climate risk, reducing appetite for
green investmentsAs is often the case, uncertainty favours the status quo. This is changing, as we
saw in the previous chapter on loftgrm investments, but only at a very slow pace.

Someof the main types of climate risks we have mentioned in passing earlier that investors need to
be cognizant of, but are currently undpricing are:

9 Physical risk:The physical onsequences of climate changes, such as increased extreme
weather events, iods and loss of biological diversity pose risks not only to the property and
investment portfolios controlled by financial institutions, but on the economic system as a
whole. Physical impactsanincrease debt defaults and reduce equity valuésr examje,
the heat wave in summer 2003 in Europe created water shortages, which shut down 14
nuclear plants at electricity producer EDF, causing a US$300 million loss [74].

1 Regulatory risk:Although political leaders have been unableagree on binding emissis
targets and a global price on carbon, policymakers are already introducing carbongirices
the regional level. igher priceson GHG emissionsill pose a risk for institutions with heavy
exposure to carbon intensive industrigsor example, ithe price of carbon allowances in
the European carbon market rises Euro55, the cost of primary aluminium production will
rise by 11 per cent [70]. Financial firms that invest in businesses with low climate
performance are at risk of increased default ratesl ower equity returns.

1 Climate litigation: Failure to manage adverse einenmental or social impacts may be seen
as a failure to fulfil legal, fiduciagr agency responsibilitiesnd could place firms at risk of
climaterelated lawsuits For examplge institutional investment consultants an@sset
managerscan be sued for negligencetliey to fail to considerenvironmental, social and
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corporate governance issues [71] the United Statesn particular, he number of climate
related lawsuits filed in lagrown steadilpver recent years.

1 Reputational risk: Consumers and investors are increasingly concerned sgitial and
environmental impacts of economic activities and may punish firms that do not live up to
their standards.If a financial institutiond NXB LJdzi SR G2 0SS WRANI &Q
attracting funding. fer example, in 2008 the Rainforest Action Network (RAN) published a
report on the climate exposuref seven leading Canadian bankacouragng manyclients
to move thér deposits toad 3 NB Sy S NE . In52009,] campaign @réups including the
World Development Movement took the UK Treasury to court for failing to stop the-state
owned Royal Bank of Scotldfidd 6 KA OK (G KS& Rdzoo6SR dahAf . Iy
in Arctic drilling ativities [73].

1 Competitiveness risklUsually driven by the other types of risthis refersto the risk of
losing market shareither because a firm is more carbon intensive tlitsnrcompetitors due
to new carbon regulations dpecauseconsumers preferleaner goods. The auto industry
provides a good exampldhe EU is debatinga set of proposals aiming at hold driving
emissions at an average 12@§)/passenger knin 2012.Companieghat have developed
low emission vehiclehave a competitive edgewhile companies supplying high polluting
vehicles, and their investors, risk losing market shdrest as fur became unfashionable,
changing levels of awareness and consumer concerns mean that carbon intensive products
may suddenly lose their markets. This igeay serious business risk.

Climate risk awareness is increasing among investors and asset managers. Most asset managers arg
considering some forms of climate risk, but fail to take the whole range of risks into account. In a
survey of asset managers carded by CERE®1 percentresponded that they dighot conduct a
comprehensive assessment of climate risks as parheif tdue diligence processAsset managers

that offer green investment products are more likely to assess climate gi6Kspercent corpared

to 20 percent for those not offering green investments produgtsut climate risk analysis was not
necessarily included in their due diligence for fgraen investments.

Regulatory and litigation risk was more frequently given weighaseet mana S NdRestment

procedure than other types of risk66 per cent compared to 33 per centho consideiphysical risks
to companiesfrom climate changeFifty per centreported that they consideredalimate related

competitiveness riskHowever,only a few aset managerseported that they includeclimate risks

and opportunities throughoutheir investment analyses, i.e. due diligence, investment decisipn
and portfolio valuation.

Research conducted bhnovest Strategic Value Advisorf®und the environmeral risks facing
highestrisk companiesvere 30 times greater than those facing the lowestk ones.Those most
exposed were in energy intensive sectors such as electricity utilities, automotitgals, mining,

and constructionAn analysis by CarbonuBt found that up to65 per centof the valueof duminum

or automobilecompanycould be at risk iit is poorly positionedo respond to market andegulatory
changes [75]

Solution: There is a need to make institutional investors and credit institugpost, measureand
manage all aspects of climate risk to which they are exposed through their investment and credit
portfolios.

AU
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