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Background

Civic Exchange organised its 12th energy forum on 9 November 2009, with a focus on discussing how to
finance energy transformation. The negotiations for the gégbto multilateral arrangements beyond

2012 point to the need for an engy transformation to create a lower or zero carbon future. While various
technologies are available to drive down emissions, the issue is how these can be financed. Speakers and
commentators from the banking, investment, power utilities and financemsatere invited to share their
perspectives and insights, including:

1 Josh Carmody Senior Project Specialist (Clean Energy & Climate Change), Sustainable
Infrastructure Division, Regional and Sustainable Development Department, Asian Development
Bank

1 Chates Lin Fellow, McKinsey & Company's Climate Change Special Initiatives (Clean Technology
Service Line), Hong Kong

1 Andrew Brandler CEO, CLP Holdings, Hong Kong

Robert Todd, Director, Renewable Energy, Resources and Energy Group of HSBC, Hong Kong

9 Chrisine Loh CEO of Civic Exchange opened proceedings with an overview of what to expect in the
Copenhagen negotiations.

=
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download athttp://www.civic-exchange.org/eng/event 091109COP15.aspx

Over 140 delegates attended the forum, who also contributed to the exchange during the moderated
discussion session. This report provides a detailpdrteof the presentations and discussions on the day.

Summary of the presentations, comments and Q & A session

1. Presentations

1.1.  Tracking the Negotiations: What can we expect from Copenhagen?
By Christine Loh

When discussing what people could expect from TR hristine Loh first brought the audience back to

the 2007 Bali Action Plan, stating the four main issues which still need to be considered in preparation for
Copenhagerg mitigation, adaptation, financing and technology transfer. These four issueklatso be
important in assessing how successful COP15 would be. Ms Loh then went further to talk about the
reported emissions proposals for COP15 by various countries and using the proposals as the base, she used
I Y2RSt w@HRAER (R erdarRemiSslods SeduktibrfsEenarios. The China scenarios were
used to illustrate the scale of financing needed to reduce emissions and combat climate change.

1.2.  What will the energy transformation co st and how will it be paid for?
By Josh Carmody

Josh Carmdy tackled two important questions in his presentation: How much and who pays for the energy
transformation? The contribution of developing countries in Asia to greenhouse gas emissions has
increased over the past three decades. Demand in Asia for yraerd projected growth for energy is
double that of the rest of the world. Money is needed to deliver an energy revolution to reduce emissions


http://www.civic-exchange.org/eng/event_091109COP15.aspx
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to safe levels. Investment in clean energy in recent years has surged but most of this capital migrated to
Eurge and North America, not developing Asia. The money required to enable the energy revolution is
available from both public and private sources. Public money will need to be used in such a way to

f SOSNI IS LINA QDI (S A-gs@A @zl Y\Bilynidt dhefp achievé endissioiza rediicn A
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By Charles Lin

/| KI NI Sa [Ay akKINBR (GKS NBadzZ Ga 2F aOYAyasSe FyR [ 2
study looked atlbout 200 different technologs that are available to reduce carbon emissiofgy using
G§KNBS YIONR &a0SyINxRz2zasz ylYSte aCNRI Sy ¢SOKyz2fz23e
aNJ [AYyQa LINBaSyidlFrdAz2y YIFLLWSR 2dzi / KAyl Q& OdzNNBY (
greenhouse gas reductions, as well aseitergy and sustainability challengésK A y I Q apoli€ezdlB v

quite significant and will deliver real impaciThere are still additional reduction possibilities available, but
will require large investment&hichneed to be made soon.

2. Commentary

2.1. Andrew Brandler

Andrew Brandler commented that the two sides of the debate were reflected in the two presenta&tions
one focussed on a global deal while the other focussed on the path that China is going downP1At CO
there is unlikely to be a global deal, but just astatement of principles; Developed world needs to
engage in binding commitments while developing world needs to move away from its buasiessal

mode of operation. There may be some form afding deal in 2012, though what form it takes remains to

be seen.China is going down a very clear path, focussing on sensible mitigation optioiscesasing its
renewable energy.In terms of financing, Mr Brandler suggested that capital will flothefe is a clear
carbon price, clear trajectories for emissions reductions and commercial incentives for investors. The
private sector will move forward as it has with financing other challenges in the past.

2.2. Robert Todd

Facilitated by government legisian and incentive packages, Asias witnessea rapid growth in projects,

not only in China, but also in India and the Philippines. Markets are developing and growing. In terms of
unlocking investment in projects, it very much depends on the bankgalfitthe projects (referring to
having tried and tested technologies) and the attractiveness of investments from the equity and debt sides.
There are signs that banks are changing their views and showing greater interest in renewable energy
investments.

3. Q& A session

The question and answer session started with the question of what constitutes a successful but realistic
COP15 outcome. Participants then focused on exploring and exchanging views surrounding the following
four themes:

Carbon price;

Energy #iciency;

Financing smallescale projects (referring to one or two milligiollar projects); and
Changing consumer behaviour.

=A =4 =4 =



Financing the Energy Tingformation
| AGAO 9EOKIY3ASQ& wmHi
Transcript highlights

1. Tracking the Negotiations: What can we expect from Copenhagen?
Ms Christine Loh, Civic Exchange

I knowsome of you are going to Copenhagen but
for those of you who are not, you probably will

be inundated with news in any case about what
Gopenhagen is going to be about. | have been|
following the talks in Copenhagen now for a
number of years and it really i®t easy to follow. :
So, what | would do today, is to share with you a -
framework as to how us ordinary mortals might
assess what is going to happen there.

| need to go back to Bali in December 2007. If you cast your mind back, what happened then warddhe w
was going through a similar discussion to what is happemaivg

The world needs to do more;

We know enough about the science;
We need to hurry upand

Action is very urgent.

=A =4 =4 =

What they agreed there aBaliwas to work harder on a number of tlgas and that, byCopenhagenye
should have a lot of these issues battened down.

1.1. Bali Action Plan

| want to remind everybody abouhe Bali Action Plan. The BaliAction Pan was something that the
countries of the world agreed tdt wasto enhance actioron mitigation We all know we need to work
harder, and by mitigation we mean we need to look at reducing greenhouse gas emissions

The second thing is, because the science tells us that, even if we reduce carbon to zero today, there is
enough warmingri the air We are still going to get a bit warmer, andwe need to look at whaiére some

of the adaptive measures, that the world needs to do to deal with the climate change that is already in the
pipeline. Then, we need to think about how we are adtiugbing to commence mitigation and adaptation
measures and what is the technology transfer and the funds transfer that are necessary to go from the
developed to the developing world.

That was what theBaliActionPlan was aboutThose are thefour issues; mitigation, adaptation, financing
and technology transfeg that the world is supposed to carry on discussing for the next two years, coming
to Copenhagen where we are expected and hoping to take major steps forward.

12. O3 0AAAOOO6 AO #/0pu

In terms of succss, what | have done is to take the words of tecutiveSecretary from the UNFCC in
March 2009 | thought that we can use this list to reflect for ourselves whether we think, going into

Copenhagen, we are going to have a successful set of negotiaiionst. This is what he sajdhat
hopefully there would be ambitious, legaliynding targets for the developed world. Secondly, for the
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developing world, what we call neennex one countries, they would have nationally appropriate
mitigation actions begnd what they are already doing. That means they will step up and do more.

Thirdly, there would be clarity on financing and technology transfer that we just talked ablowt.do we
get the funds to flow from the developed world to the developing woNEliRat are the mechanisms that
we are going to need?

Fourthly, there has to be some governance structueeverybody has got to put money in various funds,
who is going to look after it? How is it going to work, and so on? These are the four thingsithmight
like to jot down and think about as we go into Copenhagen.

1.3. Reported Emissions Proposals for COP15

What we have tried to do here is to do a chartgsbups of countries ocountries that so far have put out
ideas and proposals going into Copegéa. For example, the first one, PEC this is the one that Hong
Kong has signed onto. That includes China, Hong Kon@ndS anada They talked about reducing
energy intensity by 2per centby 2030 using 2005 as a bader those of you who understal the issue
this is not ambitious at allBut, in any case, this is what one group of countries has agreetl you look at
the US, which is what everybody is looking &te Senate bill is going through Congress right nowe bill
proposes20 per centbelow 2005 by 2020.

This list tells you what different countries have proposed. This is quite useful to have as a reference point so
we know what people are promising each othell the countries have put ideas on the table but what
does it reallynean? If we look at the science, the kind of talk that people are trying to grapple with is that
global temperatures should not rise above two degrahe two degrees limit.

1.4. Modelling Summary
What | am going to show you is a model that was done by doiereds of ours in the US8alled GROADS

When China cagat 8.8 gigatons, it is at 5.5 gigatons or thereabouts today. And when will it cap? Maybe at
2035. This is what the Chinese leading thinkers are talking about. And this was unimaginablesyust a f
years ago because China was certainly not thinking about capping at any time so soon. But in the last year
or so they are talking about what is the need for China to cap at.2@3S actually a very aggressive plan

for China. But doing that, it idi going to take us to 3.6 degrees if all the other countries do what they say

on that chart | have just shown you.

If China caps at 8.8 gigatons at 2035 and starts to reduce one t@éwaentannually, we are still not
going to get to two degreesFor us to get to two degreesvhat China will have to do, plus all the other
countriesthat put promises on the tablés thatthey have to drop by 8@er centby 2050.If China has to
drop its greenhouse gas emissions byp80 cent thatis a lot.

What do KS&S OKIFNIa 221 €A1 SkKasdzad& X & AjiN@).@ Brddurgei@NI R ¢
proposalg(red), if we did that, we will get to four degrees. If China caps at 8.8 (ygeen) we get to 3.6
degrees These models tell us what we are doimsgniot quite good enough.

1.5.  China Scenarios Tested
We can now test the China scenario. We can play around with when it peaks and when it caps. So, this is
what we see. The businesasusual, if China caps, we get to that. If it starts reducing atpsreent, we
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get to 3.5 degrees. If China caps and falls bygemcentafter 2035 we still get to 3.48 degreedhis is a
reality check. We need a drop of Bér centby 2050.

What is the financing and the technology transfer that will be necessary foaCénd not only China, but a
lot of other countries as well? How are we going to,gethin the shortest period of timgto a level of
emissions where we are going to avert what is called dangerous climate change?

2. What will the energy transformation cos t and how will it be paid for?
Mr Josh Carmody, Asian Development Bank

| have summarised on this slide essentially the
crudeness of what | am going to talk about,
which is how much and who pays? | think in a
way crude is good because, like Christine, |
have followed the climate change negotiations
pretty much since 1992 andaim tired. lam
really tired of compromise andam really tired

of delay and lam really tired of having
expectations.

| remember in COP6 in 200die were hoping

for a breakthrougp and then they created what
was called COP6 Biz, which many of us had never heard of and that essentially wadr@@B®pped the
clock and they couldot reach an outcome, and that was when th&décided to withdraw from the Kyoto
process.

But | wadn the United Kingdom last week and talking with some representatives from the pension industry

It was at the Royal Society and the session was opened by Lord ReesPwsident of the Royal Society.

He is an astrophysicist from Trinity Colle@anbridge | very much liked his summary of how he opened

the session. | will just use this first slide as a backdrop, which is the classic hockey stick. But Lord Rees made
two points of fact

9 Carbon dioxide is a greenhouse gas that transmits light but tragmactive heatl traps infrared.
9 The concentration of carbon dioxide since industrial times on current practice will double by 2050,
and it will triple by 2100.

The consequence of that is we are looking at temperature rises in excess of thogghthstine has been
LdzG G Ay 3 2dzi akKz2dzZ R ¢S O2yiGAydzS 2y GKIG GeuvphySaa
and what | am speaking to you about is how much money do we need and who is going to pay it in relation

to energy We are really talkig about setting ourselves the objective to reduce carbon dioxide from our
atmosphere to a level which avoids dangerous climate change, and lmoiild F INBES Y2 NB 6A (K
four points that she raised on expectations coming out of Copenhagen wldch ar

Mitigation targets for developed countries;
Mitigation actions for developing countries;
Afinance package that works; and
Governance.

=A =4 =4 =
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So, we see eyto-eye even more. And when we look at the region we are now in, the region that the Asian
DevelopmentBank works in, and the region that you all work insipretty profound What | would like to

state and | am going to deliver a theme of optimism by the end of my presentation, | am going to start with
some less than optimistic statistics and scenarios.

21. $AOGAITPEIC ! OEA8O 3EAOA ET "1 T1TAAl #/ ¢ AOIT T %l A
Firstly, that developing Asia, which is-€Rina, is where the action is as far as emissions growth in the
energy sector, because tha where the action is in relation to projected demandweé&n now and 2030.

LT L 6SNB (G2 RNIrg¢ | GKANR RAAO 2y (GKA& &af ARSI A
contribution to greenhouse gas emissions in the 1970s, and at that time it wap@ireent

In the seventies we have gone fronmaito, asthis statein 2006, 30per cent In the International Energy

1 3Sy0eQa wnny ¢2NIR SySNHe& 2dzif 221 NBLE2NILISEZ 6S | NI
per centof global emissionsOur objective is for that righhand disc to be saller than the one on the left,

S0 we are going in the wrong direction and we need to do something abdAg Itsaid, the reason for that

is that demand in Asia for energy far surpasses anywhere else in the world, and it is very much the manner

in whichwe meet that demand, and how we become more efficient in delivering energy serlrswill

determine whether or not we are successful in avoiding dangerous climate change.

2.2.  Growth Rates in Energy Consumption (2006 z 2030)

When we are talkingbout finance, one of the perverse outcomes is that as OECD markets and developed
O2dzy iNASaQ YIN)ySia AYyiNRBRdzOS adzaidSa 2F AyOSyidiAa@s
OECD markets, it can actually starve investment migrating into this part efdaHd where it is very much

needed.

2.3.  World GHG Emissions in 2005

This slideseems to do no more than highligihg the impact of carbon dioxide. This is essentially the energy
aSO02NNa O2yNROdziA2Y (2 ¢ NaRethishNBeIxyGieendaass gadels that S Y A &
we are dealing with under the Kyoto Protocol, energy is aboupéiOcent In talking about energyl am

including transport, stationary generation, other fuels, fugitive emissions and industry.

My team call it thedintestines gaphe but it seeks to show essentially the proportion of the equation that
COz2isfrom energy, and this is from the World Resources Instijttite United States. | havaot seen, but |
would love to see, a countyy-country breakdown of this analysis arfieh essentially we need to pick off
the key sectors and see how we can attack them.

2.4.  Energy Demand Growth is Concentrated in Asia

' a3AF Q& RSYFYR T2N SySNH&:>X 2NJ LINP2SOGSR 3INRgiOK ¥
Developing Asia will grow.2per centand the rest of the world is projected by the IEA to grow atge6

centd ' YRSNJ GKS LINB A Sy G, 9%perdentoffh® aréjectedagrowttd il tngnotioO S y I N.
be staticg 90 per centof projected growth out to 2030 will coenfrom norOECD countries, and of that 75

per centis China, India and the Middle East. So, living and working in Asia we have quite an issue that we
need to deal with andve need to find money and lots of it to try and deliver chanyf¢e need some help

from policymakers in that process.
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2.5. Geographical location of abatement in the 450 scenario

The International Energy Agency regularly over the last few years has come out with what it calls a
reference scenario and an abatement scenario. To achieve thextolggs of the 1992 climate change

treaty, which was to avoid dangerous climate change, we are told that we need to restrict the rising of
global greenhouse mean increase in temperatures to two degrees Celsmbave already seen from

/ KNRX a i A yafian e dnaldhges tifall presents and she has illustrated some interesting trajectories of
particularly what China needs to do to get to this level. | think the synopsis is it is an enormous task and we
were talking, some of us, over lunch what the uSE 0 1 KS 62 NR GNB G2t dziA2yé 0
essentially we need to deliver an energy revolution to achieve a level of reductions over the time period
that we are told by the IPC and others that essentially is safe. And this graph seeks to illustaate i
Y2RSttAy3d LISNRALISOGAGS K2g GKIFIG YAIKG 06S F OKAS@GSR:
LISNJ YAffA2yé A0Syl NA2OD

| just draw your attention to the middle segment which is interestingly and perhaps politically when the IEA

did this, they spt India and China into two different sectian®VA G KAy GKS OF §S32NE
SO2y2YAS&a¢ I | KA-yuarter af YhedhFatanSeat théit kagBoSoccundia was in another
economy, in another category of other countries which is down herettBsitshows, this is where we are

heading and this is where we need to go, and there is a lot of pressure on the policymakers at Copenhagen,
to deliver us a pathway and some certainty to try and achieve this.

2.6.  Global new investment in clean energy 2004 z 2009

There has been main moving into clean energy and, up until the second half of 2008, there was a very rosy
picture in the effectiveness of the policies and measures, particularly in North America and Europe, in
attracting money by way of asset financejvate equity and debt markets, in relation to the clean energy
sector. And you can see the droff in 2009. | would say that is not a terribly disappointing figure given

the impact of the global financial crisis, but from an Asian perspective, | ampdiségd that the
geographic locations of a lot of this capital is migrating to Europe and North Am&N@&aY (GKS ! 5.
perspective what we would like to see, and | like to think as an institution we would like to make a greater
contribution to the increas of capital flows into developing Asia, particularly in the large, emerging
economies that are trying to meet that new demand going forward.

2.7. Investments in energy infrastructure 2007 7 2015

| wanted to show you a few more graphs on the size and the swfatbe infrastructure investment
requirements in the energy sewr. | want to draw your attention to China and the rest of Asia because this

is the patch certainly the ADB is focusing @nd relative to the other markets, it just shows how incredibly

imp2 NI yid Ad Aao CKA& A& GUKS L9!'Qa SadAvylrdaSa 2F A
i aK2ga 020K GKS NBFSNBYyOS aOSyl NEsgentially ut tal 2085, & np s
because of the impact of energy effic@ninvestments, there is less investment to hit the 450 target for

Asia and China than under the reference scenario, and that is the impact of energy efficiency measures and
investments if we can get them to happen in the next six or seven years.

But alsg if | can draw your attention to the scale of investmertmean this is a trillion dollars for Chiga
so China is looking at, to hit the 450, $1.4 trillion simply for China, and the different colours here are
generation, transmission and distributiomviestments in the networks in China.
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2.8. Investments in energy infrastructure 2016 7z 2030

Going from 2015 to 2030, you will see that the demand and the need for investment in the Asia region
will also draw your attention to the changing scale on the.a¥&s have gone from $1.4 trillion for China up

to almost $2 trillion between 2016 and 2030. | would also draw your attention to the increased proportion
of generation, the generation piece in relation to China. So, that is simply illustrating the imphtiiean
size of the investment challenge that we are facing in the region.

2.9.  Generation investments by fuel type

When we look at technologies, again using the same categorisation but breaking it into fuelthypés at

a viable level, not disparate on agional basis The red bar on the left is illustrating the reference case
scenario, and the green bar on the right is the 450 scenario. Perhaps surpyisinggtment in the coal
sector as far as generation is concernad2050 is higher under the 45€cenario. That is because of
improved technology and investment in carbon capture and stord@eving up to 2030 there is less
investment in coal but you can see in the lower emission technologies it is increasing. Andniohave
actually done the complettally of all those green bars under the 450 scenario, but even now it is coming
to many trillions of dollars.

2.10. Growth in Asian generating capacity

What we are talking about hereit is very easy to say multiples of trillions of dollars of investment is
required- it is quite staggering. This graph seems to illustrate not on an investment perspective but on a
gigawatt installed capacity perspectiv@he identified potential for the Asian region in the range of
renewable energy technologies going to 202Md this is what the IEA telus is possible, identifying
commercially exploitable resourcesWhat | would like to again draw your attention to is the high
percentages of growth in hydrpbiomass, wind, geothermal and solar in the area, and there arelieers

on issues of energy security. There are certainly key drivers on issues of protracted availability of oil going
forward. The third leg of the stool from a policy perspective for governments is climate chdregeeed to

reduce emissionsand AS§lada A YLR2 NI I yOS Ay G(KI Go

2.11. Climate change investment challenge

That leads us to the question of we have this demand for an unimaginable amount of money that needs to
go into these sectors. Where will the money come frorft2will not come in sufficient quantiés from

public sources. This slide and the few that are to follow come from an analysis by a consultancy called Vivid
Economics prepared for a range of institutions including the United Nammgonment Programme,
including the Prince of Wales PA gpowvhich is a group of large pension funds seeking to make greater
investments in climate change, and the G8vernment.It was trying to both do some thinking and create
some catalyst for dialogue in relation to publielyailable finance that might becamavailable at
Copenhagen, just part of the COP15 negotiations. How that money might best be used to deliveupcale

The actual quantity of capital required on an annual basis, the numbers change regularly but the most
recent assessment is in the omdef $500 billion per annumlf one were to do a chit sheet of current
commitments or current anticipated commitments from public sector entities, both development
institutions and sovereign states of OECD countries, we are lucky to exceed $100 billion.

And therefore the question becomes, how do we fill the gay/@ fill the gap through the way we fill the
gap in any investment market, and it is through private sector investment. That then leads to the question,
if we need to attract private sector invesant, what are the ingredients that the private sector needs in
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order to make the investment, and how do we use a combination of international negotiations at an
international level to international treaties combined with national policy incentives and flatipean
investment environment that is conducive to foreign direct investment, combined with public finance that
is available, to create as attractive an investment environment as possible to deliver the risk adjustment
returns that private investment nes?

2.12. Growth of holdings by institutional investors

This is a misleading slide but | am trying to illustrate in it the size of privateljable money and its
IANRPGOK 20SNJ GKS f1ad FAFGSSYy &SI NBO® L ( at€l2008.4 T NP
It is misleading because it doest take into account the global financial crisis but what | am trying to
illustrate is the holdings of private wealth that is managed by all the different entities in the food chain of
finance has grown at a cqmound rate of 10.per centbetween 1995 and 2005 to a level in 200&ich is

$58 trillion. Should that managed wealth continue at the same level, by 20%@ us call it the wholesale

source of capitalwhichis in the order of $160 trillion.

There is mney in the markets. There is a whole food chain to get money from wholesale pension funds,
superannuation schemes, endowments, family offices, through the various intermediaries in the food chain
to deliver investments into projects. But in some waymd ft surreal that we have public negotiators
going to these conferences and they have been doing it for fifteen years now because they conveniently tell
us that this is the fifteenth CORhey are arguing over the public contribution of governments tlviag
climate change. But essentially that public contribution needs teaynthat money, and that money, much

of it as far as Asia is concerneohd passeshrough this city and cities like it, such as Singap®here is

such an opportunity to link itlatogether but we havenot quite yet got there to the scale that we need.

And one reference to the study | made earlier was seeking to look at how ptdoliikable money that

might be put on the table through public finance mechanism at Copenhaged teudrage up and could
de-risk or could remove barriers. They are expressions that we regularly talk about but we are coming to a
point where we actually have to do it.

Institutions like mine, which is owned by 67 governments and lends in the ordkt4obr $15 billion per
annum, and we have been doing it for 40 or 50 years, we need-oimk how we use our balance sheet to
try and achieve a greater leverage effethe study | was referring to, we are looking at essentially five
barriers and five mehanisms through which it might be able to use the publclgilable finance to scale
up investment.

What | would like to do, is to tease you that there is public money available and becoming available, that is
looking for a way to leverage private irstment, and | am assuming many of you are responsible or help
direct private investmentThey are looking at things as using public money for country risk guarantees.
They are looking at dasking regulatory risk in the carbon market. They are lookindeaisking foreign
exchange issues involving investment in developing countries where there is high fluctuation of foreign
exchange. They are looking at developing origination projects, development companies, that would take
the earlystage development ris and construction risk in renewables and clean energy projects in
developing markets and then flip them out into institutional fund$ey are certainly looking at seeding
funds and possibly even take fasliass equity positions in funds to try and take@ay a whole suite of risk,
because there is a great need and an urgent need to crowd in investment to try and scale up these types of
investments.
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This is why it is perhaps more complicated than it needs to be but it is simply trying to say that tlee publi
money that is being put on the table is certainly being contemplated by some parties to the negotidtions
stress not all understand how finance workboth dealing with the supply side and the demand sida
getting private investment at scale intbese types of investment in these markets.

2.13. Challenge fund model

There are two quick examples | would like to give you and leave with you. One is called the challenge fund
and one is called cornerstone fund modgbth came out of some analysis that | svpart of with the World
Economic Forum and both are currently being pursued and pushed by the United KiGpdemmment

They are pushing my institution to help implement. The challenge fund model, at its crudest, is a method
through which development inisutions call for tenders to the private sector of how we might be able to
disburse publichavailable money to the private sector to leverage up investmefitis seeks to try and
demonstrate that the regional development banks would make available puoiiney within a favourable
framework to fund managers and private sector figkers in order to bring product to market that those

large institutional investors could participate in.

2.14. Cornerstone fund model

The second is called the cornerstone fund modeéiich is slightly more ambitiousEsentially it is using

large quantities of capital for seeding large funds to migrate both equity investment into clean energy
projects in developing countries and also to try andridg& projects in such a way thatewcan achieve a
greater level of debt finance and preferably on a srenourse project finance basis.

There is definitely participation in this market already but the identification is that it all needs to be scaled
up. We need to achieve a much greatevdl of scale and so, certainly as far as the UK government is
concerned and the World Economic Forum, this is a tabled example that has been put to the G20 as a
mechanism through which we can try and achieve the greatest level of-gpatather than simfe
sovereigrto-sovereign wealth transfer. There is definitely a large role for capacity building andigrsed
financing, but essentially we will not get there to achieve the sorts of outcomes that Christine was referring
to without a scaleup of greate levels of intervention.

Everything | have just spoken about is something outside the carbon market, but | am by no means saying
the carbon market is not important. | participate in the carbon market. | have got maybe 1,300 megawatts
of renewable energyprojects in the CDM process. | know its strengths and its weaknesses, and that carbon
market today is here. This is the entire carbon market which we were told last year was $126 Mitlgin

of which was trading allowances in the EU ETS market. Thercararket alone will not get us there as far

as the reductions that we need to achieve, but it is a very important part.

2.15. Demand for CERs for buyer

¢tKA&a af ARS aSS{a G2 RSY2yailNI 0§S3 I|-raducioh comnynsntsii K A &
and their sovereign emissions trading regulations they have introduced and how the demand equation
might change on the demand side. Perhaps, like my institutional slide it is slightly misleading because the
CDM as we know it will not exist in the samenfigpost2012. It will be different, and it could not cope with

this level of demand.

WAIKG Y26 AT @2dz 0StASOS (GKS Fylfeaildas GKSNB YA:
pipeline before 2012. That is an annual demand but curredty, RS NJ G KS | 2dzaS 2F wS LN
0KS ' yYAGSR {dGFrdSaxz GKFdG Aa 2yS &@SIFNRa ¢2NIK 2F RS
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of international offsets that is contemplated in that bill. So, the entire CDM market could be supkad u
2y8 28FNJ 2F RSYIYR dzyRSNI (1KS !'yAGSR {dFddsaqQ NBI
Protocol as it currenthexistscreates a CDM market which has its flaws but has been effective, that the
international offset market that the intemational and regional equivalents of emissions trading will
continue to be a very important contributor to making projects viable. This demand equation is trying to
illustrate, that but by itself, it will be insufficient. At its most crude, it is a contliinaof carbon price plus

local tariff and hopefully the certain technologies, the cleaner technology and an enhanced tariff, and there
are many examples in Asia where that is currently being demonstrated, plus a suite of tax incentives,
corporate tax hotliays,and reliefof excise on importation of equipment. It is that whole equation of
international support, national tariffs plus local incentive, that has to deliver a competitive equation,
commensurate to the risk for the types of money | am talking abmgome into the sector.

So, that is a very quick attempt at describing how big the task is, how much money is required and perhaps
teasing you a little on the fact that you are responsible for making the money flow into this sector, but
there is a numbr of other participants in the equation. We need the governments in Copenhagen to come

up with a framework that is sufficiently robust, clear and removes uncertainty. The development
institutions have a role to play and | think we have gone through aiderable level of reform in
enlightening ourselves on climate change, but that is also a journey. | think in a way it is comforting that it
Aa | NB@2fdziA2y F2N) dza €t GKIG aodzaiySaa +a dzad
and continue to look for new opportunities to make things work.

3. McKinseyd © 01 xAO 3AAOT O #1 OO0 #OOOA &I O #EET A
Charles Lin McKinsey

3.1.  Project background

The obijective of the China cost curve work
is really to understand and map out
I KAY Il Qa Odz2NNByitmedtT F
to energy efficiency and greenhouse gas
reductions and also to develop a fact base
on the potential technologies available for
China in order to achieve further
greenhouse gas emissions reductions.

The cost curve is important and it took
about two years of effort, and it looks at
about 200 different technologies that are
available to reduce carbon emissions. We
partnered with the NDRC in China, and a lot of the experts that we tapped into are quite well known, so
this really represents the comghensive view of all of the experts in the field.

3.1.  Three macro -scenarios

In our project we looked at basically three different scenarios. One is what we call a frozen technology
scenario (listed here) and this is basically if China did not have any fpehetration of clean technology,

GKI G g2dfd R AGa +FoldSYSyd 2N AGA SyYraarzya €221 A
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of clean technology work, you could see 23 gigatons of emissions just out of China. It is clearly
unsustainablet that level.

Then we have a baseline, or BAU scenario which represents what we believe China will reach in terms of
emissions based on their current policies and their current technology development. Here actually you see
guite a significant reductionfd.4 gigatons from the frozen technology scenario. This is to say that China
with their clean air policy really is doing their bit in order to reduce their emissions.

The last abatement lever here is the abatement scenario which, by looking at thosemtiffechnologies

that are available to China and summing up the full potential there and fully exploiting the technology,
what could China reach in terms of an emissions level. In this 2030 abatement scenario, we find that China
could have just 7.8 gigams. This is an extremely ambitious level that China is not about to sign up to right
away but we think that this is technically possible, and you could have 6.7 gigatons off their current BAU
track.

3.2. Business-as-usual emissions, abatement potential and in vestment needed

China is the largest emitter of emissions and Baitk it will only increase going up to 2030. China also has
therefore the largest abatement potential of any region and also requires the largest investment going into
emissions abatemeniThese numbers there, this 211 Euro billion per year for 2030, this is only in addition
to the BAU level so | think we are looking at the sum total of energy investment needed. This is to say, over
and beyond what you would have spent anyway, over and b&ymw many wind turbines or coal facilities

you are going to build, how much incremental investment is needed in China. Itis 211 Euro billion per year,
so not a small amount.

33. #EETAB80 '$0 AT A PI bOI AOGEI1T cOi xOEh AAI AT A & O
This story we are bhfamiliar with. China is growing at a fast clip. The population is still growing and
increasingly urbanising and this has direct implications on energy demand. If we look at oil and coal, and
this is the frozen technology scenario where they do not dgtlsing to cap their energy needs, we can see

a quadrupling of their oil needs as they start to get more vehicles. And of note here is that this is what they
currently produce themselves and then the light part is what they get from imports. Chinaas just not

going out there with energy efficiency and clean technology at all, would start having to import masses of
amounts of oil and even coal, which they have an abundance of.

3.4. Chinese government is taking actions

The government obviously recognisttis a couple of years ago, or many years ago, and for energy security
reasons and other reasons as well which you can think of, they have already been taking a lot of steps. Of
principle note is the twentper centreduction in energy intensity per uraf GDP that Christine spoke to us

about, and in another McKinsey project that is still finalising, we think that they are actually going to be
reasonably focused on that. That twenper centreduction is actually quite significant, so over the five

year period that they basically took one action of GDP usage and cut the energy needed by peeognt

L GKAY1l AT @2dz €t221SR |G |pentehtby2D303tatis 23 pdr €entdd ! t 9
twenty years. This was twenper centin five yars, so this is quite significant.

They also did a lot of stuff with, they had a renewable energy law enacted and setting goals for how much
renewable energy they want as part of their power generation mix, and that is quite a significant amount.

As theyhave progressed, they have even been raising their targets in renewable energy so it is quite
impressive, the extent they have been going after this.
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Comparing the frozen technology scenario for 2030 to the baseline scenario of 2030, we find that a lot of
the improvements are coming in the power generation sector, roughly equivalent from coal efficient
improvement, increased clean energy such as nuclear, wind, solar, and then also demand reduction for
energy efficiency.

3.5.  Abatement potential beyond baseline

What we are going to focus a little bit more on is this extra additional abatement potential beyond BAU
that is available throughout China. If we look at this 6.7 gigatons beyond what we think is available, a lot of
it again comes from the power sector,82gigatons over 6.7. And looking a little bit at the investment
needed, we have the 211 Euro billion per year. This slide groups it by five year increments, so this is
annually for each five years. What you can see there is the incremental investmenmgsup each year

and it is driven by high capital requirements from increasing implementation and also from a lot of the
high-cost technologies that will be implemented later on. In 2011 to 2015, you might go for small hydro
which is a little bit less ctlg versus CCS in 262630.

3.6. Incremental capital investment needed

The capital investment needed in the year 2030 is 300 Euro billion which is actually quite a significant
proportion of their GDR, 1.5t0 2.5percent2 ¥ / KA Yyl Q& T2 NB Qustindrembriat cpital 3 A Y
beyond what they are already going to spend in their BAU, but this is not anything small. This could be
quite a significant investment.

Breaking it down into sectors, we see that the power sector cumulatively over the periodt@ 2030 is
estimated roughly one trillion Euros of incremental capital needed, so this will be again quite an investment
they will have to make.

3.7.  Cost curve for power sector

This is what we refer to as the cost curve, and this is just looking at the pewtrsnot the entire 200
technologies available to China. The cost curve is basically mapping out the technology levers available for
China in order to reduce emissions. Each bar represents a lever, so, for instance, this is carbon capture and
storage fo new coal facilities. This is IBCC. There is nuclear, and some of them hayreupibgs. You
KIS (0KS GagadyRRPEZFEKZ2NPR { K Sffghor&2 delyKE W S | clodsiojeRor
5SSl S6AYR aO0SyIlINnzaé¢aod [Si YS SELXFAY | 06Ad Y2NBO

The xaxs coming this way is the abatement potential. It tells you how much greenhouse gas emissions you
could abate in terms of type. If we look at, for instance, coal CCS, it looks like roughly one gigaton of
abatement opportunity.

The yaxis represents the &b in order to capture that abatement lever. If we look at coal CCS again, it looks
like roughly about 60 Euro per ton. Each of the levers is ordered from the least costly to the most costly, so
on the far left you can see that some of these are in negatosts.

The investments pay back over time but you would not have to put in the incremental costs. You would
actually be making money on the investment. But for most power generation technology, they are more
expensive than the alternative. The alteriva in China is usually coal, and coal in China is quite expensive.
These are all more expensive than coal. This is mapping what the incremental costs above coal would be.
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Over towards the left you have more technologies that are more mature in a way.hEveyusually been
around longer with more cost, such as hydro, gleermal, nuclear. As you progress to the right, you get
more and more immature technologies such as carbon capture and storage or an offshore wind, or IBCC.
When you want to go after thistuff to the far right, it is cheaper to go after. But at the same time a lot of
these technologies on the rigitand side not only represent large levers in terms of abatement potential,
they also need you to start investing now because they are notggmimeach maturity. They are not going

to climb their way down the cost curve unless they receive investment now to start deploying and learning.

This is basically the cost curve for power, and then we take the cost curves for each of the other sectors,
add them all together, and that is how we get the full abatement potential available for China.

If we look at what that would mean in terms of the generation usage for China, in 20pér &entof the
power comes from coal. In the baseline scenariopitld reach as little as g%er cent But if you captured
all of the potential in the power sector, it could even fall tof&t cent That is quite a drastic change in the
power mix and a lot of it comes from hydro, nuclear, wind and solar.

As | mentionedinvestment deployment of these technologies over time really brings the costs down. Coal
is the alternative that you would be replacing and currently in 2005 you can see that nuclear is reasonably
OK. Wind is still expensive and solar is even more expensBut through the deployment of these
technologies, if they learn and they come down the cost curve and eventually reach a point where they are
closer to the coal plant and then we have full parity. The goal is eventually reaching that cost so ttiat you
not need to be subsidising the tariffs or providing other incentives to, so they can become meakigt
themselves.

3.8.  Wind power potential

CKA& A& | YIFIL 2F / KAYlIQa ¢gAYyR NBaz2dz2NOSao ¢KS RIN
the lighter is a less wind area. If you notice where the darkest brown portions are, it is actually up in Inner
Mongolia, in Xinjiang. If you know where the demand load is in China, it is all on the East coast. So, this is
one of the fundamental problems that @lai faces with wind, that the greatest wind resources are often far

away from the demand that is needed.

3.9.  Solar power potential
The same thing could be said for solar. Solar is a little further away from reaching cost competitiveness. The
darkest regions, th best solar regions, are further away from the real demand centres.

There are two options that China can do to deal with this. They involve grid technologies. Oneligjbltra
voltage grid and the other is smart grid. UHnggh voltage is basically hag these long transmission lines
across the country from the West to the East which transmits the energy. It is a new technology that the
state grid is developing to limit the loss of energy as you transmit it from the West to the East.

The smart grid wuld allow you to have a high proportion of renewable energy in your power mix. Another
feature of renewable energy is that they are very intermittenivind does not blow all the time; the sun

does not shine all day, and wind especially blows a lot mothd offpeak times. Having these renewable
energies usually means that a certain amount of other additional fuel sources to counterbalance. That is
where smart grid comes in and helps to use the energy more efficiently and you can have a higher
concentation of renewable energy in the grid.
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3.10. 5-year delay of implementation

One of the more interesting findings of the study is the question of what happens if we delay investment. If
you tell me that the costs are coming down over time, let me just wait itriilmore affordable when | do

not have to pay the three x for the cost of coal. Our analysis in the case study is, if you were to delay going
out for this abatement potential by just five years, your potential decreases significantly pgr3gent
across all the sectors. This is due to lcleffects. China is building 100 gigawatts of coal every year and
once that goes in, that is there for 35, 40 years. That is aitoeKect in their capacity buitdp. Also, if you

do not invest in new technolgg they have a slower buildp and it takes a longer time. Especially in power,
you see the significance of that. If we do not start going after these opportunities now, they actually do not
exist in the future. Then we are heading towards greater thvam dlegrees and you cannot really go back

in time.

3.11. 5-year delay of implementation z power sector

Looking in depth at the power sector here, this fixgar lag again is broken down into different sectors.
They are all affected if you wait five years. Youawthat 53per centof the potential that | talked about,

2.8 potential is gone if you wait until 2015 to start investment. It is even more drastic if you wait ten years:
Almost 80per centof the potential is gone, so it is really a call to action now.

In sum, if you were to look at what the opportunities are for China, one thing that they care about a lot is
energy security and we are talking about basically oil and coal demand. If you move from the baseline
scenario to the abatement scenario, you aaity can save 30 to 4fer centof how much you need to
import of these products. That helps drive China ahead a little bit as well.

3.12. Significant activities after the release of the report

Therehavealso been a lot of significant activities since we piiglisthis report and it is just a constantly

hot topic that is going on. | just want to highlight some of the additional things that may not be captured
fully in the reportg those static things, such as how dynamic and complex China is. They haveybasicall
been constantly increasing their targets as they have seen the cost of these renewable energies come down.
| think, wind in 2020, they were talking about a 30 gigawatt target. More likely, people think it will be
about 100 or 150 gigawatts. Solar, inth they said two gigawatts but now they have put out a likely 20
gigawatt target. Nuclear, as well, that is raised from previous levels.

They have also instituted a national feggtariff for wind energy and this is very helpful to investors to

know exactly what price they will be getting when they start to look into a fund. They will get that price and

that kind of price stability. They also recently removed the leoahponent requirements for wind energy.

It used to be that you had to have pér ent of your wind turbines made in China. Now, in a frearket
Y2085 (KS& AFAR 468 FNB 3I2Ay3 G2 NBY2OS GKFG 1AYE
feedin tariffs, and pretty recently as well they announced an MOU with First Solahghicbig company

in the US to build two gigawatts of solar in Inner Mongolia. Tlaeesa lot of actions happening on this

front in China.

In closing, basically China is growing and it faces lots of energy and sustainability challenges. Their current
policies are actually quite significant and will deliver real impact. There are still additional reduction
possibilities available, but these require the large investments that we talked about earlier and they really
need to be made soon.
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4. Commentary on prese ntations

Mr Andrew Brandler

When Christine first asked me to speak at this
panel session she suggested | give a response
to the previous two speakers. It probably does
not give one a lot of time to prepare, but some
thoughts came to mind, also dealingtiwiwvhat
Christine said.

| would start, first of all, by giving you my views
as to what | think is going to come out of
Copenhagen next month, which is probably not
a deal as such but more likely a-s@tement of principles that were stated in COP15 ardole that,
which is the developed world needs to move ahead with some form of binding commitments, and the
developing world needs to move away from businassisual Christine has showed all those graphs of the
implications of businesasusual.

But it doesnot seem to me that the world is ready to do a deal as yet and the hope would be that, if it can
encapsulate some of the principles andgstate some of those principles before the end of the first
assessment of the Kyoto Protocol, in other words 2@i42re will be some form of binding deaVhat form

that takes remains to be seen, and the conventional wisdom would suggest some form of global emissions
trading scheme, etc.

When | heard the two speakers talk, it struck me that we were hearing two sidé® debate. Josh was
talking about the need to mobilise financing. There is a funding gap. The private sector is going to have to
plug that. There is $400 billion per annum which will be necessary, a huge challenge, etc. | think the
conventional widom would say that, if there is a clear carbon price coming out of some form of
Copenhagen, postopenhagen agreement, then to my mind capital will flow. 1 think that is what | heard
Josh say. Capital will flow if there is a clear carbon price and cariahércentives for investors to put
money into low carbon or neoarbon emitting resources.

L¥ @2dz sAYR GKS 0Of201 oF0O] GeSyue &SINBARXZ OGUKANIe& @
of funding the necessary infrastructure in develgpiAsia, in particular for the power sector, you would

have had the same order of magnitude number, a smaller number, but in the sense the same numbers.

t S2 L)X SHowlRRAYRISI NI K | NBE @&2dz 3IZha yald, Afa, tleififangaOsectorl K A & k
private/public sector, did come up with funding, have come up with the funding necessary to put that
infrastructure in place.

If we can have a clear price for carbon and clarity on some form of regime and probably an emissions
trading scheme, then | think yowmill see capital flow into developing Asia to fund that infrastructure. I think
GKFG A& I 0A3 GATéE 080FdasS L GKAY] GKFd RSLISYRE
clear path for carbon, clear trajectories for emissions reductiond,gives investors a degree of certainty

it may not be an absolutely precise pricbut a degree of certainty within a range what the carbon price is

going to look like for the next twenty, 30 years, which is the kind of certainty one needs for atmaues

So, that was the conventional view of things that Josh was talking about.
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A deal will come out of Copenhagen. It may be after Copenhagen, a global deal, clarity on carbon price,
long-term emissions trajectory, and | think the capital, | am sume tapital will be available under that
scenario.

The other thought that struck me was when Charles did his presentation, on the cost curve for China, and
CLP is a big investor in the Chinese mainland. We are a big investor in nuclear sector andfanailizry

with the costs there. We are a big investor in conventionasbare wind, and are familiar with the policies

as well as the costs therti.seemed to medhat obviously McKinsey has done a good job because the clear
policy that the Chinese goverrent has adopted, you never hear any talk about-aeap-trade or anything

like that. It is command and control, and China is going down a very clear path | am sure based on the
advice that McKinsey have provided and other advisors as well, which is t® docaensible mitigation
options that make good sense from a national point of view, regardless of any global carbon price or any
global view. Nuclear, in particular, and renewal and wind and there may also be other renewable resources
stuff.

One thing wu never hear talked aboutonthdr Ayt yR Aa //{ FyR &2dz Oy a
You will need 50, 60 Euro per ton to justify that and Chiilanet contemplate that any timesoonand

China will go down the path of command and control. Thdiymandate a certain amount of nuclear, and

the number Charles had there, 86 gigawatts by 2020, is certainly the same number that we have heard
from the national energy administration and that is their target as well. So China is going to go presently
down that path and aggressively down the path of increasing its renewable energy, in particular
conventional, and they are not going to think at all in the foreseeable future about CCS. Th®pknat

various demonstration projectgtc., but they are noteally very serious about it.

When | think of some of the other major economies, | think a better deal is going to be done with the major
economies forum, the top dozen or so carbon emitters. When you think of, particularly the US decision and
again the dbéate is going on in Congress now, it seems to me the chances of any support in the US for a
global deal looks pretty remote and | think the US again is looking, in a similar sense to China, what makes
sense from a domestic perspective with energy secunitynind and least cost mitigation, and | think we

are going to see the US go dowras Charles saiglthey are going to scrap an emissions trading scheme

type mechanism and just focus on domestic policies which may involve some form of carbon tax to
encourge behaviour, but more of a performance standard type mechanism and move away from an
emissions trading scheme.

It just seems to me illustrative of the nature of the debate, trying to put two things together that were not
intended to¢ W2 & K Q& a¥li@baldisal, 2tyiding scheme, the price of carbon, a global deal versus the
path that China is going to go down, | think it is reasonable to say the US will go down, a national deal very
much focused on national objectives with some regard to what pbaing globally. | think the US will

look to have some form of border taxes on countries that do not play ball, but | think we face a real chance
or no real probability of no global deal coming out of Copenhagen and other models that need to be
contemplatd, in particular national models focused on what makes sense from a national energy security,
national mitigation targets rather that some sort of global deal.

So, it is interesting. We have seen two sides of the debate reflected in those presentdfidinete is a
global deal I think the capital will be there because there will be certainty on emissions. There will be
certainty as a consequence of the carbon price, and capital will flow under those circumstances, so | do not
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have a worry that there iswot enough

money to go round. | think there will be.
The private sector will move forward as it
has with financing other challenges in the

past.
Those are my reactions to the two Jﬁﬁ
presentations.

Ms Christine Loh

Can | ask you just to share one other

thought with us? You talked about you do not see there is any problem in unlocking these trillions from the
private sector. Can you just spell out for us what is the condition that you think is necessary for those funds
to be unlocked? As an investor yourseiflaan operator, what do you have to see to be able to make much
deeper investments?

Mr Andrew Brandler

| think when we are investing i@hina;there is no concept of the carbon price or anything like that. If China
has existing policies, and it seems pyetommitted to them, to promote nuclear, to promote renewable
energy, and most of the capital in China will be mobilised by domestic sources in China. There is plenty of
capital. In a sense, this is what you could call perhaps socialism with Chineaetefigtics, which is
basically statesponsored capitalism, and China is channelling capital into those industries. It is not looking
for foreign capital so China is solving the problem itself.

In other perhaps more open markets, and | will put it in dnighi that category, what would help a lot is a
global deal that gives certainty on emissions reduction targets, that will give some kind of clarity on a
carbon price, and those markets will need effectively the substitute that comes from a carbon price
through something like the clean development mechanism or mitigation of funds that Josh was talking
about, some kind of capital transfer from the west, from the developed to the developing world, which will
subsidise what are otherwise investments that wontst make it. But this is why the whole challenge is to
persuade the developed world to come up with that level of funding and to do a deal that basically involves
the developed world making sacrifices to the somewhat vague promises from the developedtovddd
something in the future. | think that is going to be difficult for the US in particular to swallow.

Ms Christine Loh
I am sure people will want to come back on this point a little later. Before that, perhaps, Robert, you could
give us your comments.
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Mr Robert Todd

Thank you. Good afternoon, everyone. |
imagine many of you are familiar with
HSBC but perhaps less familiar with how
we are involved in renewable energy, and
this is something the bank is truly
committed to, not least for those
corporate and social responsibilities like
where we are carbon neutral, we buy
credits, etc. From the business side, which
is where | am more involved, we actively
invest in projects globally and we have
around a billionR 2 f f I NE&fQur éwdh NI K
balance sheet inv&ed in solar projects,
wind, hydro and other energgfficient

projects around the world.

From our perspective, and | think following on from what Josh said, ours is an international, private
institution playing a key role in the development of renewableeryy globally and we want to see
ourselves very much at the forefront of that development.

In terms of the projects themselves, for us the key part really is the bankability of those projects. What we
have seen here in Asia is rapid growth, particulamlyChina and India over recent years, and it is the
support mechanisms that have really facilitated that, whether that is government legislation or incentive
packages. And what we are seeing is the growth of that spreading across the region, so thn&hitipd

other countries are now announcing a raft of initiatives which will no doubt promote the bulk of those
projects, and that is what we are very keen to track.

One of the areas which our research team has focussed on is on the economic stimulagepaitiat
various countries have announced globally. What does this mean, and what has come out, which is quite
clear but not immediately obvious when you are reading the daily press with endless articles, particularly at
the moment with Copenhagen, is ah actually the proportion of the stimulus packages from Asian
countries is really the bulk of the global overall amount of stimulus packages. | think that is not clear when
you are reading the papers. There is no doubt that, compared to European or Almehican colleagues,

Asia as a group is leading the way in many respects and that has been clear for a long time.

The other thing | would like to say in terms of what Christine said about unlocking investment, it is a
guestion of making those projects frombank perspective bankable, which means many different things
and that is the question of having tried and tested technologies. What you are seeing a very young market,
whether it is wind turbines in development or @hore turbines which started off wersmall and have
grown to one to two megawatt size. What we are seeing now is the development of emergisigoodf

wind projects where the turbines have been growing to two to three. There are five megawatt turbines in
the water and there are ten megawaitirbines that are talked about. Whether it is on the solar side, on PV,
the battle of cost versus efficiency of those modules or, on the solar/thermal side, which we see as a very
interesting area, harnessing the heat of the sun rather than the sunligitus, it is a question of making
those investments attractive for the equity as well as the debt side, and that is with incentives from the
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government. | read a recent report giving comfort that at the moment those projects are more expensive
than the cawentional alternative but over time we will get to a point where grid parity will actually be
reached. In that respect, whether it is grid parity relative to the prevailing retail prices, whether that is
relative to the wholesale price, obviously it iggtchanges in the attractiveness of those renewable energy
investments.

5. Moderated discussion session

Question from the Audience

Christine went through four principles that would, according to the
UN, make for a successful Copenhagen meeting. Now, itsséken
we have to be extremely optimistic to expect all of them to be
reached. What would each of you consider a successful but realist
outcome of COP15?

Josh Carmody
| think, on the four things | am optimistic that something will happen !
but we will notget a lot of detail, and what we might find is, it is a 5
political announcement that all parties have to leave that room on 18
December proclaiming success. Whether it is investable or not is a
completely different question, but | think they have to clasonccess.
Just to state some context, on the mitigation side of this, it is
important it is developed countries that are giving mitigation targets and the developing countries that talk
about actions. If you exclude the United States for a moment anduplthe commitments that, a little like
Christine has done, the numbers | see, it is @@3centreduction without the US; just assume the US did

not exist for a moment; and then with the US it comes down to sixteper cent Now, we are told we
need?25 to 40per centreduction, so | do not think we will necessarily reach that target that we are told we
need, but | think we will get some OECD or Annex B out of the Kyoto Protocol.

We are also told we need from action perspective of the developing casnitfhey need to demonstrate
they will move away from being carbon neutral, and it is all linked. They are not going to move until there is
commitments put by OECD countries that there is money on the table, so it is almost a tripartite outcome.
You willget something put through. What we are told is that developing countries need to give some
assurance that they will move away about fiftepar cent Now, if we can come close to that, | think that
would be a good outcome. It is all about timing.

On themoney side, on the finance side, | do not think we will get $100 billion per annum put on the table
by OECD countries but | think we will get something. Whether it is enough or not very much depends on
how it is used. To me, what is missing in the debsteot how much and who from, but how it is put. That

is the fear | have that some of the polimyakers doing the negotiations do not understand how much to
put.

Governance, that is a hard one. | would just like to think that there is governance witlgtitgpeople with
the right understanding on how the money is used to govern. | am not sure if that is the answer you are
looking for.
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Charles Lin

| do not really have too much to add on this topic for the detail. From all the press that | read and from
what | hear, it seems like | am in agreement with what has been said before. You even have leaders of
country already saying a global deal is impossible and that is going into the negotiations. So likely a global
deal is not going to happen and from what IveRaheard, also the best we can hope for, probably is a
LRfAGAOLFE FFANBSYSyiGs a2YSUiKAYy3a gKAOK aleéazr ala (K
and making sure everybody has put something forward but in terms of a comprehensive globdldiea

not see that as likely.

| would like to highlight the US does stand as a big problem at the moment. They are just getting through
the healthcare debate, and the CO2 legislation has been put on the back burner for a while but now there is
not evenenough time to get anything through Congress. You have the risk of having the negotiation team
for the US show up there without really something to put forward, and the US has said China is a big
emitter so you kind of remove them and say everybody ek done something good. But without the US
cooperation, it is like Kyoto. It lacks teeth.

Andrew Brandler

As | said earlier, the best you can hope for is some reaffirmation of some principles, those four principles
basically, without any details, a callfargent action, or something like that, and negotiate them by COP16
whenever that is going to be. So, | think it is difficult to contemplate much progress but at least it is not a
step backwards. As | say, | feel at the end of the day a global delaéwlitine through the UN framework

but through the major economies, which is really bringing together a smaller number of people to thrash
out a deal that makes sense. | think the UN process is too unruly, too politicised.

So the parties will declare stess. They will declare victory at Copenhagen. | think so but | think a counter
argument may be it would be more productive if there was a failure, a complete breakdown. Of course
that would really galvanise people to find a different mechanism to sthiigeproblem, but | think there is

not probably the political will to declare failure but success but then put off the hard negotiations for
another round. | think Charles is right that the US has just run out of time. | am not even sure there is such
a drong political, that Obama has a strong political magnet to deal with this and he may use the threat of
the EPA against the protection agencies as a weapon of mass destruction, as it were, to bludgeon Congress
into doing something. But that is a dangerogesme to play. So, | think they will declare victory, restate
some of the principles, those four principles, and then thrash it out at some future date.

Robert Todd

| would probably argue that, in addition to the overarching commitments, one of the femtwieere it

relates directly into the finance cycle of carbon credits and when you are looking at projects, particularly
within Asia, that is one of the elements which is taken into account and has been for financing those
projects. At the moment, of courseve have no certainty beyond 2012 in terms of CDM. So, the sooner we
Oy 3IS4 OfINAGEZ IyR L R2yQil GKAyl ¢S eéAaff 3ASE GK
those sorts of initiatives will help to finance the start. This has beé&ature where we have looked at

projects and financed projects on that basis but it is very difficult to do so. Two years out there is just no
progress. It is too early. So | know there are discussions around the setting of tatgetand how the

strudure may evolve but the finer detail is really the priority.
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Christine Loh

I will just add my two cents worth. | think Copenhagen will not meet its own declared list of what would be
successful but that, of course, does not mean we cannot do any of thgstlin a while after Copenhagen.

So because | think negotiators already know that they will not be able to get where they said they need to
3SG KSNB>X GKSNB gAftf o06S | aqazy 2F [/ 2LISyKFIASyé | yF
timeinMeEEAO2d L (GKAYy]l GKSNB O02dAZ R o6S | aqazy 2F /2Ly
to be meetings, not the big annual meeting, but there are going to be smaller meetings, so watch out for
that space.

Secondly, | tend to agree with a number bétspeakers about how depressed we really want to be, but of
course, we are looking at these big multilateral, gisize negotiations where a lot of the time the finger
pointing at each other is just part of the game and it is part of big power poliiege#l. But if we did look

at what is actually happening around the world, are we seeing the early stage of the energy revolution that

I think all of us would like to see and for pace to pick up? Now, some of the things that we can start looking
at are, in fact Charles told us, in China. China feels misunderstood because it feels that, if you count all the
things that China is doing, it is actually moving as fast as it could. And it feels unappreciated because, of
course, the finger from the West is poing at China and asking for absolute reduction rather than
reduction in intensity.

If we look at the US, of course everybody loves to hate the US as well but what you see in the US is you
have this minehumbing process that goes through Congress and Sehgteess, unless we are US lawyers,

us lesser mortals find it impossible to understand. But in the US, what you have is a political system where,
even when the federal level fails, the state systems can move ahead. | think nobody is going to deny that
you have exceptional innovation coming from California and a number of the states where they have
already set up in the NortkRastern part of the US a trading system. California has its own legislation. If you
are not familiar with it, you might just want {go home and Google AB23. That is putting up now a climate
plan. So, what you see in the US is a diversity of actions, some of which are really quite hopeful.

But, when we talk about Copenhagen, we tend to focus on what Copenhagen is not good at, bsiaiftwe

looking at what is happening in different parts of the world, perhaps we are beginning to see the early signs
that the world is actually picking up on this, which is why we go back to the issue of financing as
technologies are coming out. And | kndieere are people in the audience who are in the energy services
aSO02NJ FYR L Y AYGSNBaliSR Ay [/ KFENISaQ (SOKyz2f23¢
cheaper technology, and going out you have CCS and more difficult technology.

Can youhelp us, in the audience, by teasing out the cheap things? | mean, if we had a trillion dollars that
went into Asia to do some of the things we already know how to do like energy efficiency, what would that
mean? | am sure some of you can help us, akabiv some of you are familiar with US politics. If you
could help us to add some dimension to what is really happening, how we should look at the US situation, |
think that would be enormously helpful as well. So, questions or comments from people wielpans?

Question from the Audience

| am really going to start with a comment. | would like to have some comments from each of you. Christine
dzZi SR GKS $2NR aSySNHe&e NBE@2tdziAzyeéd aNJ . NI yRf SNJ
securitytargets, credit over 3@ear investment horizons for energy projects. And part of the problem of
renewable energy is that, putting out a 20 to 30 year view is only possible in certain of the technologies
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such as wind or in solar. It is not quite so
easyto do that in terms of biomass or
hydro because we are going to get climate
change and with it you are going to get
shifting climate patterns.

And also within, it is a question of scale.
The majority of renewable energy projects
are localised by naturef you are doing a

biomass project, you have got the biomass
available but your scale is limited by the
locality. If you are doing hydro, your scale
is limited by the amount of water you

KI @dSd . dzi FNRBY | Yl 22N
view, like CLP, yowant scale. Yowvant
G2 0SS F+tofS G2 KFE@S I OSNIIAYy &aoOFtS> | LIR6SNI AaSNDA

want to have scaled plants because you do not want to have twenty small transactions. You want to have
two big transactions.

Andso there seems to be a mismatch in terms of renewable energy in terms of the objectives of the long
term investor on the issue of scale, on the objectives of financier on the issue of scale to be able to take
GKAYy3a FT2NBIFNR® ! YR &2 dzaizd & addiidyl & 8802 RR20 aY 20K\ y136 |- @
asdzi dzl £ €2 @2dz FNB 3I2Ay3 G2 KIFI@S G2 o6S oftS (2 TFAy
going on. We are going to need a financial system capable of financing ten to twenty millamptojects

as opposed to $100 million. How can we break the logjam of these-soadd projects? That is my
guestion.

Response from the Audience

| suppose where we fit into that picture on the Itk Y R @A RS 2F / KI NXf SadQa 3I NI L
aF AR GdeXKSNISYyRFFAOASYOeé¢ |yR NBFffte (dKFEd Aa @oKSNB
aside because either it is not sexy enough or, as Robert has just pointed out, even if the renewable side
involves too many small investments igrtoo diverse, | guess the reality, having been in this business for
seventeen years, is we really need to step up to that and find a solution for it because continually saying
that it is just too difficult is going to leave us in ten or twenty yearsvarg uncomfortable position. We all

know that buildings consume more thangércent2 ¥ (G KS &2 NI R Qper cBn2SINHRK S yoRe N
electricity, certainly in many countries thosertsof proportions. And | can tell you as a practitioner, many
buildings waste twenty, 30, 40, 50, even8 centof the energy they consume every month. So, going on

and continually letting those buildings do that is hardly acceptable strategy. We can talk about renewables
and we can talk about carbon sequestratiand these higlend initiatives. OK, maybe they have a place

but, as long as we continue to leave things like building energy efficiency as just a blank on the chart, where

it is unfortunately we are going to come up very short.

Ms Christine Loh
Can | als a question here? In order for us to capture these-towd, less sexy things like energy efficiency in
buildings, what is the stimulant that we need? Is it government policy? Is it tightening of codes? Is it
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smaller banks being more willing to lendgmaller companies who can then implement these plans? Help
us to think through what this is about.

Mr Andrew Brandler

Charles should really talk about that because McKinsey do a very good analysis of why it is that those
negative costs, either benefitsf @nergy efficiency are not captured, things like energy efficiency. For
buildings, you have got the people who build it, not the people who pay electricity. They are the people
who use it in the future. So these are structural issues which even witbat®n price we are not really

going to solve the problem, and I think in the short tegrthe Hong Kong government tried to do it hege

you need to mandate a building code. You need mandate light betbs,and say no more incandescent

light bulbs. Yo have got to use compact fluorescent light bulbs, and do not worry about who is going to
supply them!

There are some fundamental problems with it that are not of an economic nature which cause problems
with energy efficiency, and McKinsey in their repdid a very good job of analysing the different reasons
why that is the case.

If I may, | would just like to briefly respond to the comment about scale. Actually | do not think it is a
problem. The small projects, over time what we see and we are seeingsélves within CLP, there are a
whole bunch of small projects, gre@nojects, whichare difficult to finance on a staralone basis. You are
going to see a portfolio effect. People like ourselves will start to finance these on a portfolio basis and
banks will lend on a portfolio basis, and there will be a whole series of small projects. You will be able to
roll them out, almost securitise themthat is a dirty word; but securitise them in the future. That is a way

of mobilising capital. So, | thinnnovative commercial funding techniques will evolve to deal with this, and
some smaller scale exists on saving on wind or solar, so | do not think the scale is going to be the problem.

Ms Christine Loh
Charles, can you talk a little bit about the Kefind of the chart?

Mr Charles Lin

Sure. | focused on the power sector but obviously there is an entire cost curve for all of the different levers
¢ energy efficiency and buildings is one legeand actually as they say, it is not all financing because mos

of those levers are actually negative costs and you could actually make money if you were to invest in it
from the energy savings over time. There is still a bit of transactional cost. There is capital investment up

front: An energy efficient light buld2 & Ga @&2dz F €23 d2RIF&X aL +FY 2yfe
fSI PGS Ay | &SIN® L Y y2( o6d2Ay3d GKS Y2NB SELISya&ah

So, as Andrew was saying, there is a McKinsey report on energy efficiency. | am not an expert on everything
within McKingy, just this topic, but I think one of the things they do talk about is building codes. There is
Ffaz2 + OFasS F2NJ 9{/hQasx SySNH& aSNBAOS O2YLI yASa
they can actually make a profit because there is mpottebe made, so maybe you can finance some of the
up-front investment and reap the rewards of the energy savings over time.

Then the other thing about energy efficiency and buildings, smart grids are actually going to do something
there in terms of managg the energy demand. So, you could have price signals about when energy is
more or less expensive and have consumers themselves regulate how much energy they are using and
having a lot of technologies around that. So, there are a lot of small thingsdhabe done.
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Ms Christine Loh

LQf ¢ GFr18 GKS ySEG ljdSadtdAaizy YR YIeoS W2aK |yR v
about the hundreds of millions, or low billions that, if they could be diverted into Asian energy efficiency,
where it can @ and where it ought to go, but let me take the next question first.

Comment from Audience member

What we found, this is o#ine borderfree by trading explosions in sciengat is a bit wild- and a lot of

these energy efficiency technologies are verynptex and some of them are very hard to understand. And
we start talking usually the first people in the company and then go down to the technical level. We talk to
the engineers. They think it is great. But, what we found is that the engineers, pafticolarthe
operational side, they have actually very little understanding of the economics of what they are doing. Itis
very interesting and a big surprise. They could not quantify the efficiency gains monitoring, certainly not at
operational/engineeringevel and, once they are comfortable with our technology they want it, and of
course there is a price, and then they get scared and they do not dare to bring it up to the management
because they think it is too expensive.

| think there is a disconnectebyeen the technical level in companies who fully appreciate the economics

of energy efficiency gains and then an internal incentive structure that actually brings forward the
management and asks for more money. It is actually not additional money ke a case why it would

make sense for a company to introduce such new technology needs money. So, | think there is some work
to be done at the technical, operational levels at facilities that are using and, shall | say, converting energy.

Question from the Audience

L KFE@S | ljdzSadAz2y NBFSNBYyOAy3d /KINISaQ atARS SI N
sources with the lowest generating cost that can reduce the most amount of carbon emissions, and what
we are seeing right now is Chinavitag an aggressive plan to increase nuclear capacity to 86 gigawatts
from the current nine gigawatts. And we are also seeing other countries like Japan, South Korea and India
having similar plans to increase their nuclear capacity. Some have pointedn® sort of a nuclear
renaissance. So, | would like to ask the speakers if you do think the investment opportunity for nuclear
power is becoming rosier and what some of the issues might be for countries like China, issues that they
might face as they try tachieve their existing targets.

Mr Andrew Brandler

/[t Ad 200A2dzatée OGSNEB FILYATAIN 6AGK [/ KAyl Qa ydzOt §
there are two companies in the mainland. There is China National Nuclear Corporation andsttériaa
Guangdong Nuclear Power Plant, the latter is our partner. We are quite familiar with what they do. They
are bringing down the capital cost of their nuclear power units quite dramatically from where they were,

say, ten years ago when they builtetin, and they are doing that through localisation of the fabrication of

the equipment. Almost everything is now fabricated within China, and also standardisation of dessgm. It

bit like the model 2 Ford, any single car you like as long as it is blaaghoice TK | (1 Q& A (i @ {2Z
rolling these out. That was the comment | was making earlier, effectively-gtataming, statesponsored
capitalism, if you can call it that.

The whole supply chain is being activated. When | talk to the Chiaag@ang Nuclear Power Plant, they
hire something like a thousand nuclear engineers every year building up the operating capability. You look
at the fabrication side, the equipment manufacture. They are building up their production capability and |
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think they will have no problem getting the 86 gigawatts by 2020. That is an increase of tenfold from where
they are today and | have no doubt China will get there. | have no doubt just as it is today with
conventional power equipment, they will start to expadhat because over the next ten years who is going

G2 o0dAfR GKS YI22NArdGe 2F (GKS 62NIRQa ydzOf SI NJ LI g S
are using the so called twolus generation, which is essentially the same as what the FrantthBDF built

in France. They are going to do exactly the same with the third generation, which they are experimenting
with. They will pick a technology, they will standardise it and localise production and get the whole supply
chain sorted out. So, ldve absolutely no doubt it will give China a huge thrust forward.

And you ask where they are going to get the capital from. China has mobilised domestic capital and these
companies may eventually be listed, possibly, whether they are listed in-Hi@®& market or the Hshare
YINySGE 6Kz (1y2sazr a2 GKSe gAftft 221 (42 6KSNB A
particularly for international capital, rather domestic capital, even for the tens, hundreds of billions of US
dollars they are gointp need to invest in this equipment.

Mr Charles Lin

| guess the question was, is the nuclear situation getting rosier? Just asnaddhat, whenever you talk
about adding a carbon price or having something in addition to whatever the normal costsuatear
always looks pretty rosy. It was already pretty eosipetitive and now you basically add on a cocktail of
coal on top of that D, yes, from a cost perspectivie looks rosy. | guess | would say the challenge with
nuclear is the whole supplyhain development over time. In the Ugu have basically a stallt of
nuclear bidouts sometimein the seventies or eighties, so there is probably less of that knowledge available
but Chinathough, as Andrew just said, just planning ahead all of stuéf, it takes time. Nuclear, you need

a lot more lead time than with a wind farm, but once you get all that human capacity going and the
standardisation and the localisation, it will roll out pretty quickly.

One of the issues thadre still unresolved vith nuclear is the waste disposal. That is something that needs
to be further looked at and | think they will eventually solve it. That is one issue that remains.

Ms Christine Loh

We probably need to have a separate discussion on nuclear. | think peepietarested in going into this

LI NI AOdzf  NJ AdadzS odzi fSGdQa Gl 1S GK2aS Fd Fy20KSNJ
Hong Kong likes it or not, we already have nuclear power and we are probably going to get more nuclear
power in the futire.

Question from the Audience

L g2dZ R fA1S G2 tSOSNI3IS 2y [/ KNRaAlGAYySQa O2YYSyid
states such as California and tNerth-East states are doing. In particujJdram impressed about the state

of affairsin California, for instance, where PG & E are having innovative programmes in having more
efficient energy generation and use as well as computer, or-datdare companies there which focus a lot

on computing power per watt per square foot, green datatoes, so to speak.

So, my question is directed Br Brandler and perhaps the rest of the panel on to what extent is Asia, in
particular greater China, how advanced are these countries in developing Asia and China in generating
technology and power efficiey in generation? A lot of the power generation here is fioatl and
obviously very dirty and emits a lot of greenhouse gases, so is there a lot of space for improvement in this
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good is this region in generating power in a clean way and using power in a clean way?

Ms Christine Loh

| think thatis a very important question because it brings us back to coal. Weothite from coal. Coal is

the oneenergy resource that is causing a large part of the global warming. But the question is interesting:
What is it that we can do? How is China going to focus on cleaning up coal?

Mr Josh Carmody

It is a good question and | dwt think anyone on the panesiignoring the reality that coal and oil and gas

will continue to be very prominent sources of energy generatiout it is the manner in which we use
those fuels. We have the capital stock that we have as far as generation is concerned in greater China.
From a policy perspectiy€hina has assertively shut down inefficient plants of certain s&xethatis a
commandand-control example. There are also programmes for renovation and modernising and trying to
drive efficiency in industrial plants of gen&om and also within manufacturing facilities.

| would say it is effective to some degrdmit it could be more effectiveRerhaps lam being overly critical

or overly ambitious because there is so much energy efficiency outcome that can be achievdasatal

level and at factory level and at the generation level. And, as you say, there is a lot of loss, and | think
Robert said also there is a lot of opportunity for loast abatement that is not occurring.

But as far as technology transfer, it isiateresting point. Issues concerning the protection of intellectual
property rights in countries like China are an issue and are perceived as a barrier for migration of
technology taking place® that is a barrier that is perceived, whether it is realnmt ¢ that is a different
issueq but it is perceived and that is causing restriction. | would like to think that is a barrier that can be
overcome with dialogue with the governments and possibly the involvement of international organisations
such as mia. So far as looking at {fliaranteed type structures. Yes, there is a lot that can be done that is
not being done.

Ms Christine Loh

I would just like to emphasise the point that you are trying to make. What you are saying is, for example, in
coakired generation or in factories making whatever, every step of the way, every step, every process, we
can be more energgfficient?

Mr Josh Carmody

L g2dzZ R &l tasdeXK®&l 69 dMIYKEHAR RSIfAYy3 gAGK 2dzad Y2 Rd
is goening windows. Thais the way It is a steady state, distriatide heating systemUsually it is too hot

and therefore in the middle of winter, when it might be minus 30 outside, how you regulate your internal
temperature is by opening the window. THatbusinessasusual.

Ms Christine Loh

Can | ask Andrew a question? | am really, really interested in this myself. Now, you are a big power
generator. To what extent are you satisfied with every step of your generating distribution process,
whether you ae already operating at the most efficient level, and what is it that you do as a power
company at top management level where you give yourself regularly that information so that, from year to
year, you can always be striving for greater efficiency? Awuesgatisfied with what you are doing? Do you
think that there is more room to do that?
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Mr Andrew Brandler

If you are referring to incremental generating capadjtthat was really the question the gentleman was
askingg what we would do and it is not likeenare building a lot of new ccéited plants in China, buhat

we would do is to use effectively staté-the-art coalired technology and that is certainly across the
board what China is doing. China has commissioned almost 60,000 megawatts, gigaamatsiew large
coakfired unit a week, and it is by and large using sugéical technology. It is moving to ultsuper
critical technology which is really statd-the-art and would be comparable to anything that we could build
in the developed worldSo, China is adopting the best available technology in its new domestid fleak

the new projects are as clean as you can get with-ticed. They can have flue gassdéphurisation etc

on them, so | doot think China can do much more with a@ntional power. It has got pretty efficient
new projects. The problem that is very carbotensive. There is hot much you can do about the carbon
intensity. Fuel intensity, obviously, is a bit better, so the carbon intensity is slightly better thdoacaitsal
plant but they are still hugely carbon, 6.8 kilograms per kilowatt hour of carbon versusaitcdd plant
may be 0.9 kilograms so it is materially cheaper. They are materially less carbon intensive but nowhere
near the point you have to géo.

Ms Christine Loh

Let me say | run a factory and if | were to ask my engineers and my management and say, well, | want to
know where | am today in terms of energy efficiency and | want to commisgithinking aheadg |
aK2dzZ RYyQi R2 (g&thrdugh this!ctiain af dhough® and tRen correct me and educate me. |
would like to improve on energy efficiencgo maybe | will go and hire Robert Allender at the back or
somebody who can tell me where | am at today and tell me where | can squeeseraatefficiency and

what | need to do. Do | need new equipment? Do | need better management? What is the mix that | need
to improve? And then maybe | will say good management means that perhaps every five years | am going
to go through the same exercisgain so | make sure | am at the cutting edge of energy efficiency. Should

| do this? Is this what we do? And how many companies actually do that regularly so that they are
operating at the highest efficiency level?

Question from the Audience

Actually put it this way, if you read the
APEQeport in 2005 they already put out

a report how we can improve our power
plant efficiency to reduce coal
consumption. So, supearitical and
critical is the new installation plan. It is
already improving efficiencyput for the

old power plants they still need a lot of
modification and a lot of work to improve
the 348 grams to 300.01 grams per
kilowatt hour. Is it worth doing? Yes, of
course. Basically the coal cost is increasing
so you will justify but the other waig you
can sell the carbon credits if you get any approval from the MPRC. That is the reason why we developed
these mechanisms.

29



Financing the Energy Tingformation
/| AGAO 9EOKIy3aSQa wmHui

Comment from the Audience

With our clients that we have seen on the issut come back to your questiogli KS 9 { / h &t 2 NJ |
facilities are struggling to get the financing that is required, and that is really the crux of the issue. What we
have seen is the lenders to date, whether it is domestiecnay be more of a capacity training issyer it is

the international banksthere is a reluctance to lend to an ESCO whose balance sheet is not being of the
W2Kyazy /[ 2yGNRt 2NJ 1 2ySegStft 2NJ 6GKS I NBSNypd SOST
level ESCO, they cannot secure the financing that is requifée size of the host facilities, so you may

have manufacturing entity that is supplying widgets to \Mairt, but there will be a perception from the

lending community that that host facility may still not be a good credit risk.

So, | have sat in the sameom before and my point that we believe strongly is what moves the needle in
terms of this issue is energy efficiency. If you look at some of the statistics and the work that McKinsey has
done on supply chain in China, it has been fantastic in enunmgrdtow easy it is and how cheap it is
relative to a lot of these other options that we are talking about. Nuclear, going to 86 gigawatts is fantastic
but | think everybody here in the room knows that the development cycle of nuclear in China is long and i
is arduous. And to go from where they are now, from 86 gigawatts, from a risk perspective, you are going
to have bandwidth problems and issues that will arise because nuclear power plants will be built in China
with contractors and swgontractors thathave been building in China and it will be the scale of investment
that is anticipated, and it should be realised that it will happen, and this is significant.

The answer, to come back to one of your earlier question, what we are working on is this fideaa o
guarantees. It is very much modelled on those stimulus packages coming out of what Obama is trying to do,
GKSNBE f2Fy 3Adzr NI yiSSa G2 9{/hQa IINBE KSfLAYy3I RNRO
problem. Itis right now variable intéra 2 F ¢KIF G SySNHe& STFAOASyOe 2F O
do. The scale and scalability, the banks are not necessarily interested in a $45 million energy efficiency
contract for a Guangdong manufacturer but some people in the room may remembgottien dream of

Stuart Ballard many years ago: 85,000 factories in Guangdong Province are owned by Hong Kong entities.
How do you get 85,000 factories and you get all these buildings you are going to have to move towards
energy efficiency? The principbarrier that | would suggest right noeMr Allender may say wrong or
rightchda NBFffe IAGAY3I 9{/ hQa II00Saa G2 GKS OlFLRAGITfX
Getting that supply chain, getting Wislart, Carrefour, Tesco and @austarget to start mandating carbon

footprint audits, which is what you just asked about, that starts to get the ball rolling. Getting banks and/or
multilaterals like the ADB or other institutions in China and the United States to put up for that guarantee
programme will also help.

Question from the Audience

So, you were talking about technology, talking about the funding investment. What | am curious about it is,
as a consumer, do you have any data, any data about consumer risk of energy, and if we ailrange
consumer behaviour, how much that could contribute to the enesgying and also all of these issues?
You are talking bigroblems;how they are doing from the smallest seed at an individual level maybe it is
helpful.

Ms Christine Loh

Idonot quite NBYSYOSNI GKS AYyTF2NXNIGA2y odzi YIFI@&0S &az2y$sS 27
0KS JI28SNYYSyiQa | ROAOS ¥ 2-Ndnditibning thRE® telyrées Galgitid. IRMNK 3 &
there were some data available about how much energy thauld save so perhaps we can start to think
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that, if more buildings did that, what would be the savings. So, | thinkithtite crux of the issue. Do we
know consumer behaviour and what it can contribRite

Question from the Audience

I will make it very gick just because you thought | was impolite shaking my head. | was shaking my head
because do the people know where they are? | think a lot of people do not know where they are. | am a
very practical person. | was inside the boiler in China on Fritlesnaon. | was asked why do | clean it? |
said, because it is dirty! That is why there is a drop in your output, and you are dropping efficiency. He
doesnot know. There is not enough instrumentation. There is not enough recording. This is a brand new
combined cycle power plant, so there is new technglagailable that somehow talstoo long. It is not yet

just getting through that easily to the level of people that, shall | say, are actually getting the benefit and
from then, once they recognise theenefit that is being ustreamed. So there is somebody here who has
got something that will improve my efficiency by oper cent That is going to cost me $50,000 a month,
YR a2YSo02Reé LAOl4& dzlJ GKS olft yR aleaszx tSiQa KI

Ms Christine Loh

The point that you are really making is, even with new equipment, that there could be inefficiencies and
somehow you really need to understand how to look at this, thiss@iem of a plant, to understand how

to maximise efficiency gains. And perhapsoathe point that you made earlier on is that management
level people and the engineers, somehow there is a disconnect there and we may be missing good
efficiency gains that management will actually have savings or make money on, thabtheyreecessaty

know about.

Question from the audience

Are you suggesting that if we have a price for carbon, things would go easier? How can we fix the price of
carbon for big countries at different stages of development? And also the supply chain from, saypChina t
the United States and Eastern Europe, and how can a carbon price be enforced globally for different
industries, for different companies?

Ms Christine Loh

There are four types of questions that | have counted up and please feel free to pick up on bayoés

that you like. So, there is the question about carbon price. There is this issue about efficiency between
management and the engineers and overall energy gains, efficiency gains that are in Asia that have been
picked up. We have talked abouttheFdF A Odzf 1A Sa 2F 9{/ hQasx K2g¢g avYltf SN
two million-dollar project can be financed, and then we also have a perspective of consumers. Please feel
free to pick up on any of those issues.

Mr Robert Todd

There was one othematter; actually, from a gentleman over here about technology and incremental
capacity, and | think we were talking about céiedd stations. What | would say is that on the solar side
where we see, and this is particularly on solar, we have seen recentliewleey welestablished track
record in terms of Chinese companies going overseas, acquiring technologyhkmoand bringing that
back into China. We have seen some quite clear examples recently of GHewesdeped technologies
going out. So, in termef looking ahead this is a new feature that we have seen and it is not simply a
guestion of Western technology coming to China.
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Comment from the audience

I might add a comment that one of the key ingredients of solar power generation is polysilicon, iaad Ch
has 95per centmarket share of the world, so they have a lot to export, if not of technology, at least of the
material.

Mr Andrew Brandler

[ SGdQa GFf1 lo2dzi GKS OF NbvAgh we NAdDISNG to makaldvEstmentstim & L.
renewableenergy we are applying the clean development mechanism to mitigate the carbonSittkng

aside the fact that the approval process is very difficult and complicated, the price is so volatile and there is
concern about the visibility of the length ofahbasisg 2 dz OF y Q& Lddzi | @t dzS 2y A
GKSNB 61L& 3F2Ay3 G2 0SS | OFNb2y LINROS 2F EX 2N |
twenty years, that would make a lot of investment decisions a lot easier to make, andulkemobilise a

lot of capital and deisk. How do you deisk? Right now there is so much risk and all the uncertainty of the
OFNb2y LINAOS @é&2dz Oy Llzi @&2dzNJ FAYASNI Ay GKS | AN
means that renewablenergy investments do have to rely on other mechanisms such as state policies and
tariffs, etc., which sort of work but it is not necessarily the most efficient. So a carbon price or a range of
carbon prices with lon¢erm certainty would be nirvana. Thguestion is, how do you get there? That is

really what Copenhagen is trying to get at, a global carbon price. We all hope it gets there but there is a
long way to go before that happens.

Mr Charles Lin

A comment on the carbon pric¥vhen you think about dferent sectors and how it works, with power the
carbon price is a little more straightforward. For each kilowatt hour or something you can have a carbon
price attached to it. For other sectors it is much fuzzier how you actually do that. The pohe obst

curve also says that each of these abatement levers has a different cost to it so, if you are doing nuclear and
you have a carbon price, then you have a really sizeable profit margin if the carbon price is high as opposed
to if you use solar, whicis pretty expensive.

So, one of the things that you could think about is having an intermediate in the marketsgydmnot a

set carbon price for each sector, a carbon price oseatorial price, and that would more effectively
leverage some of the $10ddillion or whatever capital is needed going forward because if you could just set
one carbon price in the future, then it could get really expensive. So, again, one of the things that
Copenhagen needs to think about.

In terms of consumer financing, | tlkirin our carbon cost curve report we did try and take a stab at
estimating what that would be. Unfortunatelydo not have the numbers off the top of my head. It s still
a sizeable lever but if you go to the website and download the repartcould t&e a shot at sizing that up.

Mr Josh Carmody

Just so | understand the basis of the question on carbon pricing, developing markets like China are a
supplier at the moment under the current regime of carbon credits and the developed markets are the
demand. 8, where we are talking about developed countries taking emission constraints on a product
basis, that is going to increase demand which should drive a stronger price ceiling for carbon credits
generated from clean energy projects which combine with tau#hd other incentives, need to come up

with a value product which makes the project investment. There will be a carbon market and there will be
carbon pricing irrespective of what happens at Copenhagen. There is absolutely no doubt that if the
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