Levers to Enhance TNC Contributions to Low-Carbon Development -
Drivers, Determinants and Policy Implications

ANNE ARQUIT, JONATHAN GAGE, RAYMOND SANER
CSEND/DiplomacyDialogue/Geneva/May 2011

Contents

1 (a1 18 ox 7o o ISR
The role and importance of TNCs and FDI in low-carldlevelopment..............cccccvvvvneee.
Effective governance regimes to address climatagdas a market failure

2 THE TINC HECISION PIOCESS....cueeeirterterueeteeeeteaeeatestesueeseeaeeeeaeeseestesaeaseaaeanseaeeasesaessesseaneansessessesbessessesneansessens

2.1 Low carbon FDI drivers and determinants ... oo ... e e
2.2 The TNC approach to the iINVeSIMENT AECISION.ueeiiiiieaaeaeeiee it ee e e e
2.3 The TNC motives for foreign inVOIVEMENL ......ccceeiiiiiiiiiiiiii e
2.4 The TNC focus for drivers and determinants by S8CtQ............uuuiiiiii s

3 Specific Low-Carbon INVESIMENT DI IVEr S....ccuiceeeeeerere et eee e et e e see e ssesse e sneeneensenaeneens

700 R I o TN o= g o To o N o = SRRSOt

3.2 Transparency and accountability AriVErS ......cccoeiiieie oo

The court Of PUBIIC OPINION .......cc i e e e e e e e e e e e s e e s e e s snnnrenees
Company social reSPONSIDIILIES ........ccii i ————————
Environmental ACCredItatiON ............cuuiiiiieiriee e
Specific Low-Carbon Investment Deter MiNaNtS.........ccooiiiiiiiiinieeie e
TNC structuring alternativesfor foreign invoIVEMENt ...........c.ooeriiiiiiie e
TaX-AFVEN SITUCTUIES ...ttt ettt et e e e e e e e e e e e e e e e e e et be e ae e et e eeeaaeaaaaaaaaaeeaasaaaannnnnnns
INVESLOr-AIVEN SLIUCIUIES ...ttt ettt e e e e e e e e e e e e e e e s e e e et et e eeeeeaaaaaaaaaaaaeesaaaaaaannnnnne
Foreign dir€@Ct INVESIMENT...... ... ettt e et e e e e e e e e e e e e e et eeeeeeeeeas
Public-Private Partnerships (PPPs) — coincidentabd& determinant structure...............comm.oon.. 18
M ultistakeholder Partnershipsand QUasi GOVEIr NANCE.........cceeeerierereseseeeseeeeseese e sre e sseeseeseesenes 19
Possible additional solutions within and outSide WTO CONtEXL.......ccvuvieirenieieneieesee e 21
(@0 g Tox U1 g L= OSSPSR 22

o b

0o~NO®

CSEND/
Diplomacy Dialogue ©2011
) Page 1 of 23



Levers to Enhance TNC Contributions to Low-Carbon Development -
Drivers, Determinants and Policy Implications

“The single most significant driver of private seicinvestment in climate change solutions is stratgble,

transparent and credible policy.”
Peter Dunscombe, Chairman of the Internationaldtore Group on Climate Change

This contribution focuses on the drivers, determis@nd policy implications of low-carbon FDI, wiplarticular
attention to developing countriésParts of this paper served as an input to Chaytef the World Investment
Report 2010, which examined the issue of TNCs dimddfe Change. The authors are however free talisé

the reflections presented below for their own pediions.

INTRODUCTION

Therole and importance of TNCs and FDI in low-carbon development

Multinational (MNC) or transnational corporatiofidNC) are enterprises that manage production avetel
services in more than one country. The Internatibabour Organization further specifies that an M@
corporation which has its management headquartesé country (the “home countr§and operates in several
other (“host”) countries. UNCTAD distinguishes fir@al from non-financial TNCs, because of the dife
economic functions of assets of financial firms #mg non-availability of relevant data on sales and
employment.

A related concept is that of foreign direct invesith(FDI), which UNCTAD defines as “an investment
involving a long-term relationship and reflectin¢aating interest and control by a resident entitgne
economy in an enterprise resident in an economgrdtian that of the foreign direct investor”. FRistithree
components: equity capital, reinvested earningsirina-company loans or debt transactions. Thiepap
considers not only FDI, but also broader issuestedito the contribution of TNCs to low-carbon depenent
pathways.

TNCs and FDI are both critical to the transitioddw-carbon pathways, due to the sheer size ofdbgective
material and financial flows they represent, mafhthe largest dwarfing the impacts of the vast mgjof
national economies, yet formal climate governaeggmes have so far failed to adequately reflest itbality.
Under the UN Kyoto Protocol, developed countriegeh@mken on territorial emissions caps correspanttin
national boundaries and financial obligations,these do not directly implicate or engage the peisctor,
despite the sizable emissions inventories of TN@@ the climate implications of their global vatleins and
traded goods, financial TNC transactions (includingject finance) and FDI, all of which have a glbb
footprint. Some greenhouse gas emissions gendmgtdtNCs remain fully unregulated under the UN Clima
Convention, in particular, emissions from bunkezl$uised in shipping and aviation.

! Parts of this paper served as an input to Chayptef the World Investment Report 2010, which exarditiee issue of
TNCs and Climate Change. The authors are howevetdnagee all of the reflections presented below hairtown
publications

2 Noting that some TNCs (and increasingly more) atersihemselves to have more than one ‘home’ jugiisdi
economically if not legally. Many investors lookdlugh the financial statements to assess geogdphiersification of
their TNC holdings. It is becoming blurred.
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Walmart to Eliminate 20 Million Tons of Greenhouse Gas Emissions from Global Supply Chain

On 25 February 2010, Walmart announced a goal to eliminate 20 million metric tons of greenhouse gas (GHG) emissions from its global
supply chain by the end of 2015, an amount equivalent to Walmart’s direct carbon dioxide equivalent emissions in 2007, the latest year
for which data are available.

The announcement is one example of an initiative coming out of one of Walmart’s dozen or so Sustainability Value Networks (SVN), which
bring together leaders from within Walmart, supplier companies, academia, government, and non-governmental organizations (NGOs.) to
explore sustainability challenges, including climate change, and develop solutions that benefit Walmart and the broader community.

Walmart SVN Structure

Our Sustainability 360 approach is a global program for Wal-Mart, with each of our international markets - from China to Costa
Rica — creating sustainability programs that align with our company’s overall goals. Some of the countries, such as China, are
also developing their own SVN systems. They are creating initiatives with benchmarks that best fitissues of special importance,
whether it is a waste, energy or social issue, to their country and communities. In doing so, our international operations can

focus on efforts that have the greatest impact while helping our Company move toward its sustainability goals.

Quarterly updates provided through executive management

Executive Network Sponsor: Senior Vice President level or higher
Sustainability Team: Members oversee network activities, align overall efforts,
provide guidelines

Networks ;.

Netwaork Captains: Director or Vice President level, guide netwaork efforts and
drive SVN initiatives toward goals

SVNs: Wal-Mart Associates, Non-Governmental Organizations, Academics,
Government Agencies, Supplier Companies

Walmart collaborated with Environmental Defense Fund (EDF) to develop this global supply chain approach. Other external advisers
include PricewaterhouseCoopers, ClearCarbon Inc., the Carbon Disclosure Project and the Applied Sustainability Center (ASC) at the
University of Arkansas. This team will identify projects, quantify reductions, engage suppliers and ensure proper procedures were
followed for each GHG reduction claim.

"Like everything we do at Walmart, this commitment ends up coming down to our customers," Duke added. "Reducing carbon in the life
cycle of our products will often mean reducing energy use. That will mean greater efficiency and, with the rising cost of energy, lower
costs, making our business stronger and more competitive. And, as we help our suppliers reduce their energy use, costs and carbon
footprint, we'll be helping our customers do the same thing."

Source: www.walmart.com

Conversely, TNCs and FDI can represent importaahnohbls for speeding the development and disseromafi
climate-friendly technologies for both mitigationchadaptation globally. Yet there are many facabislay, as
discussed in a large body of literaturBome of the most powerful tools available to goweents to promote the
uptake of innovative climate technologies are eglab removing international trade and investmantiérs,
such as: exempting clean energy processes andgisddom export control regimes (e.g., dual use, eser
prohibitions); innovative approaches to protectintech intellectual property, without restrictirgitimate
acces$ using transparent and non-discriminatory govemirpeocurement practices that provide predictable
markets for environmental goods and services; anchtinizing international standards and conformity
assessment procedures. Effective technology tnaalse requires absorptive capacity and attentiche
linkages between TNCs and local companies, paatiusmall- and medium enterprises (SMES).

3 See, for example, Onodera (2008) and the bodyodk that has been undertaken on the developmentransfer of
technologies under the UN Framework Convention om&t Change and its Expert Group on Technology Teans
(http://lunfccc.int/cooperation_and_support/techgglitems/1126.php).

% Brazil has called for a Doha Declaration on Clim@kange, applying the same logic to the global puisiad of climate
mitigation as was applied in the area of medictodsuman health, namely taking full advantage efftexibility within
TRIPS (WTO Agreement on Trade-related Aspects @lledtual Property Rights) to grant compulsory leesnto critical
climate-friendly technologies, and the Group ofariél China has also called for compulsory licensimgen the UNFCCC
negotiations. On the other end of the spectrumjausities and public-private partnerships are b@gionto voluntarily adopt
alternative licensing solutions, such as includingnanitarian or open licensing clauses within theénsing agreements.
And the list of ideas goes on. The US-CHINA CleanrBypé-orum has advanced the idea of establishiminaintellectual
property protection program, with insurance jointigitten by US and Chinese entities (for examplehgyUS Overseas
Private Investment Corporation and by People’s busce Company of China), to lend credibility to IPRtpction regimes.
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Impact of the Clean Development Mechanism on Technology Transfer and Investment

One of the novel features of the UN Kyoto Protocol regime that went into force in February 2005 was the inclusion of three so-called
“Kyoto mechanisms”, which give countries some flexibility in where, when and how they achieve the necessary greenhouse gas emission
reductions. Under the Clean Development Mechanism (CDM), developed countries may acquire fungible credits for greenhouse gas
emission reductions that result from the implementation of climate protection projects in developing (host) countries, with a view to
assisting (i) developing countries in achieving sustainable development and contributing to the ultimate objective of the Convention and
(ii) developed countries in achieving compliance with their emission limitation and reduction commitments under the Protocol.

As of early April 2010, over 2100 project activities and programs had been registered as CDM projects, and nearly 400 million tons of
certified carbon dioxide equivalent emissions reductions (CERs) have been issued since the first CDM project was registered in November
2004. Analysis of the experience to date suggests that the CDM has stimulated additional low-carbon investment and technology transfer:

Technology transfer: Although the CDM does not have an explicit technology transfer mandate, it may contribute to technology transfer
by financing emission reduction projects using technologies currently not available in the host countries. A study commissioned by the UN
Climate Convention secretariat (Seres & Haites, 2008), which analyzed the claims of technology transfer made by project participants in
the project design documents, found that:

o Roughly 36% of the projects accounting for 59% of the annual emission reductions claim to involve technology transfer.

. Technology transfer is more common for larger projects and projects with foreign participants. The technology originates
mostly from Japan, Germany, the USA, France, and Great Britain. For most project types, project developers appear to have a
choice among a number of domestic and/or foreign technology suppliers.

o Technology transfer is very heterogeneous across project types and usually involves both knowledge and equipment.

. The rate of technology transfer is significantly higher than average for some host countries (including Bolivia, Ecuador,
Guatemala, Honduras, Indonesia, Kenya, Malaysia, Mexico, Pakistan, South Africa, Sri Lanka, Thailand and Vietnam) and
significantly lower than average for Brazil, China, and India.

o As the number of projects increases, technology transfer occurs beyond the individual projects. This is observed for several
project types in China and Brazil.

Investment: The most common form of CDM transaction initially was forward contracts to purchase CERs from emission reduction
projects, which limits the risk to the buyer (Arquit Niederberger & Saner, 2005). Many of these projects were implemented unilaterally
and financed without any foreign investment. As the carbon market has matured, CER trades on the secondary market have come to
dwarf the primary market, but these spot, futures and options transactions do not directly give rise to emission reductions (Capoor &
Ambrosi, 2009). With respect to primary CER generation, two basic modes have been identified (Arquit Niederberger & Saner, 2005):

o CER trade model: For CER forward purchases, transactions are governed by low-cost greenhouse gas emission reduction and
sink potentials, in addition to traditional factors of comparative advantages in production and trade. The relationship between
international trade flows and potential CDM flows warrants further study.

. CDM investment model: Direct production of CERs through FDI (or other forms of equity investment) in CDM projects

Some data on the total investment into CDM projects is becoming available (e.g., refer to the investment analysis in the CDM Pipeline
http://cdmpipeline.org), but information on the drivers, financial structure and transaction type of private sector CDM deals is generally
confidential, but would help CDM host country policymakers and project developers to respond better to CDM demand (via targeted
incentives, awareness-raising, capacity building and project identification) and thereby attract CDM investment or enhance their ability to
export CERs in support of low-carbon development (Arquit Niederberger & Saner, 2005).

TNCs and FDI will also be critical in financing tiiansformation to low-carbon development pathwaysch
is a major challenge, given that a large sharb@frivestment is required to be made in developmntries.
Myriad estimates of the investment and financiaiv$ needed to adapt and mitigate climate change leen
published, and there is a clear recognition that the prigatetor must foot a large part of the bill. The
Copenhagen Accord expressed the political agreeaietgveloped countries on the scale of “new and
additional” resources to be provided to addressdezls of developing countries:

« USD 30 billion for the period 2010 — 2012 (with dmated allocation between adaptation and

mitigation).
e USD 100 billion dollars annually by 2020.

This admittedly modest funding pledge — seen ircth@ext of the additional USD 10.5 trillion thatist be
invested in energy supply and end-use during ti® 202020 period to limit greenhouse gas emisgielasive
to the business-as-usual scenario (IEA, 2009)}e-é®@me from “a wide variety of sources, public gniyate,
bilateral and multilateral, including alternativeusces of finance.” In order to deliver on the Quipeggen
pledges, United Nations Secretary-General Ban Kdmmieas convened a High-level Advisory Group on @ten
Change Financing that will develop practical prapeso rapidly mobilize the necessary funds, siucbaabon
taxes, auctioning emissions permits and leviedrantial transactions, air travel and shipping. Gueup,
which will submit its final report before UN climatalks resume in November 2010, is co-chaired ttiysB

® Refer, for example, to the UNFCCC work on investneemnt financial flows
(http://unfccc.int/cooperation_and_support/finahgieechanism/items/4053.php), the Stern Review orfettmomics of
Climate Change (http://www.hm-treasury.gov.uk/steriene_index.htm), the IEA’s estimate of incremergakrgy supply
and end-use investment requirements (IEA, 2009) tlae Project Catalyst brief on overall financingde
(http://www.project-
catalyst.info/images/2.%20Climate%?20Finance/Pubiticaf2.%20Briefing%20papers%200n%20climate%20fin& o1
203%20Finance%20Needs%?20Briefing.pdf).
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Prime Minister Gordon Brown and Ethiopian Prime Miar Meles Zenawi, but also includes numerous
representatives from the financial services seaorgovernment finance ministries.

Global Trends in Sustainable Energy Investment
Investment in sustainable energy was USD 155 billion in 2008. This figure aggregates continued venture and private equity fund
investment growth in renewable energy and energy efficiency (an increase of USD 13.5 billion or 37% in new investment compared
with 2007); a 51% drop in investment in clean energy firms via stock markets (to USD 11.4 billion); and an increase in debt financing of
sustainable energy assets, mainly for new power generation, which was up 12.9% to $117 billion. M&A of clean energy companies
dropped in 2008, but is expected to recover, as well capitalized players take advantage of low valuations. The share of financial
investment going to developing countries, including China, Brazil and India grew to 31%.

Global Transactions in Sustainable Energy 2008 (USD billion)
67 223

Asset and company
T mergers, acguistions,
refinancing, buy-outs etc

20 155
97

— Projects

" 42 -3

7 il sn i
quipment manufacturing/
10 8 =1 - scale-up
|
6 i Technalogy development
I

Ve Corp Gov PE Public Total Re- Asset SIRP* Total M&A Total
RD&D* R&D* markets company invested finance investment /B-O transactions
new equity investment ete.

S/RP = smallfresidential projects. Total values include estimates for undisclosed deals. * data based on estimates from various industry sources

Source: New Energy Finance

Source: UNEP SEFI/ New Energy Finance (2009)

Effective governance regimes to address climate change as a market failure

Climate change can be considered as a marketdaiiithe sense that market activity is driving glofprowth in
anthropogenic greenhouse gas emissions, incretmirgatmospheric concentrations and enhancing the
greenhouse effect, with adverse consequencesdimgical, physical and human systems and net datstshe
future (IPCC, 2007; 17). It is a market failurettisinextricably linked with sustainable developrhand will
make it more difficult for countries to achieve tdlennium Development Goals (IPCC, 2007; p. 8268

To put economies on low-carbon pathways requiréigsidg the concept of "market failure" in relatitmthe
ability of the market mechanism to achieve spedifie-carbon development goals set by the governymatiter
than in relation to the efficient allocation of oesce$. Given the ongoing discussion of the financiasisrthat
began in 2008, the tensions over exchange rateigglithe degree of political influence enjoyeddoyverful
MNCs, and the failure of the UN Climate Conventyncess to agree a global climate governance redirae
time is ripe to consider effective governance toi@ee low-carbon development pathways.

Governance structures that are currently in placevehich can impact the roles that MNCs and FDY piith
respect to low-carbon development pathways include:
< International governmental regimes, in particuter WTO regime, economic governance,
environmental markets
e Corporate governance, including voluntary indugtnyindividual corporation) self-regulation, global
value chain relationships,
e Multi-stakeholder partnerships
« Domestic governance regimes, from national to lteadl, particularly investment, taxation, product
policies/standards, energy/climate

® The same argument has been made in the more geoetaxt of sustainable development (Panitchpa2@l0) and is
discussed in detail in Chapter V of this Report.
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«  Civil Society Governance schemes be this at grasstevel or through professional associations and
think tanks.

Yet we find ourselves in an existential “race betwgolitical tipping points and natural tipping pts’ (Brown,
2009), and it is not clear that the necessary enimgovernance reforms will be forthcoming in adigmn
fashion. Speaking in Copenhagen in December 2088d#iof State seemed to be converging aroundrthefai
limiting the average global temperature increadeetween 1.5 and 2°C above the pre-industrial fewddich
would require global emissions to peak on a timesohroughly a decade. Yet global emissions aosvgrg at
a rate of 1 — 2% annually, putting us on a trajgctoat would at least triple the amount of warmifge global
recession has created some breathing space, lrrt®rgree that it will be exceedingly challengifigot
impossible, to achieve such a goal, not the leastilise all of the growth in energy-related carlioride
emissions is projected to come from developing tes(IEA, 2009).

Bearing in mind the dangers caused by climate ahagigning at low carbon investment at national glotal
levels sensible and urgently needed. Low carbeesiment could be achieved through incentives andt®ns
which can act as drivers and determinants influepeivestors and investment flows in the directimnards
low carbon investment. As depicted in figure begltaw carbon investment could be achieved through a
national levels through government policies, chatiety pressures and business decisions by conahactors.
At the same time, business investors like TNCs takestment decisions based on market and busitedegy
criteria which can lead to low or high carbon invesnt.

Figure 1

Multilateral Environmental

Agreements (MEAS)

-Harmonise CDM & WTO (energy,
environment, development)
<Global governance

Governments

-Regulations, laws,
decrees

-Sanctions/ Incentives
-Subsidies for green with threats of

Low Carbon
Investments
technologies consumer

-Séjbsidies for green CSOs backlash
jobs

-Subsidies to create
enabling environment Carbon Allowance
(Oxford Model)
Green Cities
(Freiburg, I, Br.)

Business

-Market price
mechanism
-Public pressures

Attempting to achieve low carbon investment atriméional levels is on the other hand the aim okifateral
agreements and conventions as for instance theléetal Environmental Agreements (MEAS) which be t
other hand face the governance impact of otherilateital agreements such as the WTO which eithwateri or
facilitate the goal of achieving low carbon investrh

THE TNC DECISION PROCESS

1.1 Low carbon FDI driversand deter minants

Low carbon FDI can be induced by drivers and tfiei directed or influenced by determinants. Théstgon
analyses the drivers behind TNC activity in lowkzar FDI, as well as the locational determinantdairng
the geographical dispersion of this investment sghwst countries. This chapter attempts to maitai
distinction between these influences.

" One outcome of the meeting was the Copenhagen éccor
(http://unfccce.int/files/meetings/cop_15/applicaifpdf/copl5_cph_auv.pdf), a political agreement thaghly 110
governments have since associated with. This agneeexpresses the political will to “hold the irese in global
temperature below 2 degrees Celsius”.
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Generally speaking, drivers will be circumstangethe home country or macro-economic events wipcish’
the TNC to make the foreign investment. The drividrENC activity are largely contingent on the teological
capabilities that were developed by companiessparse to domestic policies in the home countrijiciee
driving FDI are, for instance, evident in the prdioo efforts by home country governments to buitdtioeir

technological capabilities by companies | |pfiyences on low-carbon FDI Driver Determinant
doing business overseas. In addition, - -

drivers also cover international policy Tendency of influence to decide |+ When ¢ Where
mechanisms such as carbon markets. Influence tends to « ‘Push’ FDI « ‘Pull’ FDI

Tends to be a country policy or
circumstance of the

Also generally speaking, determinants wil
typically be host country policies or micro-
economic events with will ‘pull’ the TNC | Tends to be * Macro-economic |+ Micro-economic
to invest in a particular country.
Determinants for low-carbon FDI, including full &gl to those relevant to particular sectors. Aelittvist in the
determinants (away from the traditional ones) oftensists of environmental regulation (mainly diter) or
industrial and business facilitation policies tfatour low-carbon investments/FDI and thus contetto
creating respective markets for such activity. Aoeption to this tendency is in the power sectdreng
renewable energy markets are almost solely créntgublicy. The traditional FDI determinants frameto
(UNCTAD, 1998: chapter IV - WIR98) will be modifidaly using the NAMAS' priority sectors as a len$acus
the general FDI policy part.

* Home country Host country

This distinction can be loose with several politegents being a driver and determinant coincidigntiaor
instance a call for tender issued by a host coudntra low-carbon private-public partnership (PR$tdssed
later) will define both when and where and therefoe both a driver and determinant.

Note that our contribution does not elaborate enafsenal of policies that home and host countweigonents
choose to implement for various reasons and wiiemselves may serve as levers to encourage TNC
contributions to low-carbon development, as thesadascribed in Subchapter 1V.4. Instead, we cendaiv-
carbon investment decision-making from the perspedf the TNC.

1.2 TheTNC approach to theinvestment decision

TNCs — like all companies — are traditionally péred and modelled as long-term profit maximisers.
Opportunities for investment arise frequently ittbdriver and determinant directions. The localf sibthe
TNC more aware of local host country policies whichy present the TNC an opportunity (in this seheehost
country influence again tends to be a driver artdrd@nant simultaneously). Alternatively the hediice staff
— frequently organised around product or servieetions — will note an opportunity based upon tlo&n
internal research or because of knowledge on wieait tompetitors are doing and recognising the pcodr
service could be used in foreign jurisdictionsachg a ‘driver’. Once opportunities are defindak t
management must assess if the product or servigithi; their competence and analyse the profitgbdf the
investment. Discussion about competence is ldétter (see TNC Structuring Alternatives). Theudsdere is
whether the opportunity turns into an investment.

The principal technique for the investment decisgthe cost-benefit analysis and hence they wiliiotivated
by revenue improvements or cost reductions. Irtrdwditional context, investments would be profigalflthe
resulting efficiency gains, new products or newjg@ets result in revenue benefits or cost reductishieh when
discounted at the appropriate cost of capital tés\d positive net present value.
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Table []; TNC analysis: the cost-benefit analysis

General framework: A firm uses cost-benefit analysis to assess an investment be it project or equipment

Traditional

Climate change related

Additional explicit low-carbon
benefits typically quantified in
cost-benefit

Additional low-carbon benefits
(& requirements) typically not
quantified but implied

Risks potentially causing a
higher discount rate and
therefore a lower NPV

Drivers as determined by the ho

me operations

Policy, business, firm-level

drivers

¢ Lack of opportunity in home
country for low-carbon
product/ project

¢ New product/ service that
emanates from the TNC head
office or TNC network

e Carbon credits (CERs)
¢ Export credit available for
low-carbon equipment

e Company global reputation
including implications to:

0 Corporate Social
Responsibility (CSR)

0 1S014000/FSC
certification

0 fend off CSO criticism and
disruptions of operations

¢ Regulatory risks:
0 CER price
0 Cross-border regulation
¢ Technology risks of not
working or ‘jumping the gun’

Determinants as identified by th

e host operations

¢ Efficiency gains as identified
by the host jurisdiction
(e.g. energy cost savings)

¢ New products
(e.g. net revenues from
windmill equipment)

* New projects
(e.g. revenues less costs of
windmill farm)

¢ Tax benefits
(e.g. accelerated
depreciation, tax holiday,
reduced tariffs)

¢ Incentives
(e.g. subsidies, grants,
concessionary loans)

¢ Regulatory risks:
0 tax and incentive benefits
0 Sector specific
(e.g. grid access for power
projects)

In the low-carbon context, additional savings caseabecause energy efficiency (as an exampleailgi
reduces both costs and carbon emissions. Those tangon emissions relative to the ‘business-asdusu
scenario can generate Carbon Emission ReductioR)Cé&rtificates or reduce the demand for emissions
allowances (or avoid carbon taxes) which can geéaduather benefits. In a more general contex,Hlarvard
Business Report (HBR) has identified for privatenpanies the drivers in a series of questions ditkat

management (see box).

Climate Change and Profitability

One way to look at how climate-

related forces will affect your company is

to consider their impact on both costs
and revenue. A company's ability to find
opportunities in a carbon-constrained
world will depend on its skill at hedging
against physical cdimate risk, mitigating
regulatory costs, avoiding expen-sive
litigation and other threats to corporate

reputation, managing climate risk in

the supply chain, investing capital in low-

carbon assets and innovating around

new technol-ogy and product opportuni-

ties.

Harvard Business Review OnPoint Spring 2010 hbr.org pg 74

POTENTIAL REVENUE DRIVERS

How will changes in customer demand
patterns affect pricing?

What percentage of climate-related
costs will we be able to pass
through to customers?

How can we generate streams of reve-
nue from new low-carbon products?

What new forms of income (for exam-
ple, carbon credits) will become
available?

What threats do we face from low-
carbon substitute products?

What will be the impact of weather
patterns onrevenue?

POTENTIAL COST DRIVERS

How will regulatory policy affect our
costs? Will we need to purchase
emissions allowances?

Is there achance that emissions will
also, or alternatively, be taxed?
What capital expenditures do we face
as a result of emissions-reduction

plans?

How much will our raw materials
costs escalate? How much will
those of our suppliers escalate?

How much will our energy costs rise?

How will our risk profile affect our
insurance premiums?

For some questions in the box, investment (FDIlanelstic) may be needed to capture revenue oppbesini

defend revenue threats or to mitigate cost incec®e the cost-benefit analysis is augmented attpliny

revenues or costs related to low-carbon technado@iesides the CERs mentioned above, the low-carbon
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investments can generate other benefits such dsetafits such as accelerated tax depreciationcmlsw-
carbon eligible equipment, tax holidays for suak-tarbon projects, or reduced tariffs on importgdipment
which is designed to reduce carbon emissions.

Sometimes explicit incentives are available inforen of subsidies, grants and concessionary loafiadance
such equipment. To the extent such benefits cajubatified, many analysts at firms will includechlbenefits
explicitly in their cost-benefit analysis.

There are additional low-carbon benefits whichlass easily quantified. For instance, improved camygbrand
and profile would be assessed as a benefit eittpdicely (within the calculation) or implicitly (ssessed by the
management as ‘another item to be considered’).di&ss below two particular important reputatigpects:
corporate social responsibilities (CSR) and envirental accreditation (such as 1SO14000 and Forest
Stewardship Council — FSC) motivations later. Etreugh these are typically not quantified in thetebenefit
analysis, these are still important influences aildsometimes be quantified. Certified produaesguently
trade at a higher price (a possible quantifiableeli§) or even may be required for the projectale ©f product
(hence a quantifiable expense for certificationhigeed to be incorporated into the cost-beneéityais).

There are obviously benefits from such CSR andrenmiental accreditation to reliability, innovation,
productivity, and competitiveness. To the exteat the TNC financial staff can quantify such betseft would
be explicitly included in the cost-benefit analyS$®me items would be not quantifiable per se. THE's
decision makers (Board of Directors for a majoreistinent or TNC management for smaller investmanitk)
make an implied assessment of these values, tiygstmean not quantify. In financial theory (anmégtice
noting the way some financial analysts work), teepresent value is the first approximation ofitierease (or
decrease) in the value of the TNC from undertakargnot) a specific project be it investment iniecg of
equipment or project in its entirety.

When using cost-benefit analysis, a key variabtbasrate future costs or benefits will be discedntThe HBR
questions also suggest the uncertain nature of fee®nues or costs. Indeed low-carbon investmwtiteave
significant risks probably beyond the standard sawftypical private sector investments. This beeaaome
such low-carbon investments may involve: (a) loamgris — a typical life of a cogeneration plant oaple of
decades; (b) leading and potentially unproven teldwy; (c) political and regulatory vulnerabilitig®l) proving
a vague additionality concept for some of the biggiedind (e) as mentioned previously, less quatntié
elements such as company brand and reputatiokal ris

The effect of these additional risks is that theilébe higher discount rate applied to anticipatetlire benefits
than the normal cost of capital. The higher the@eed risk, the higher the discount rate that bllapplied to
any revenue or cost-savings; such will reduce tbeability of the low-carbon investment being undken.
Hence risk and uncertainty will tend to reduceah®unt and number of low-carbon investments unkienta
Some of these risks are worthy of more discussion.

Low carbon investment decisions may be fraught pitbduct and technology risks. These risks arise either
because the technology simply does not Workbecause better technology shows up tomorrathesinvesting
company loses out having ‘jumped the gun’. As aameple of the latter, the current dilemma in theebiergy
field is not unusual. Players are making big Ibetsveen various forms of cellulose versus algamasgs
ethanol feedstock. It is possible one technoloditwimp the othef. Both the risk of not working and the risk
of ‘jumping the gun’ are more probable with low-oan technology because the technology is developing
particular aspect of the risk is if a contrary piosi is taken relative to the technologies usedhigycompany’s
competitors, i.e. if the company invests in ‘lowhman’ and its competitors do not. Such will enfoecherd-
behaviour amongst the companies. We note this batoane of the predictions based upon an anal/ieo
drivers.

Carbon Emission Reduction (CER) certificates sielEBM certificates are time-consuming and costly to
create. Some blame may lie in a possibly flavaefdlitionality’ concept. In part, additionality was included to
avoid ‘easy money’ for developed country utilitedding technology that they would have done anyway.
Because the concept depends upon perceptionssihédss-as-usual’ baseline scenario, such deterionsatre
perceived to be constructed artificially to qualifye investment for carbon credits. At the same tiraturns on
high risk projects such as timber plantations imedlgping countries for example will be perceivedeasessive
even before carbon credits. Therefore for suchtatams, there is little chance of arguing additility even

8 Example Trail BC, Canada Smelter: []
® http://www.ecoworld.com/energy-fuels/algae-vs-delse.htm|
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though the project probably should justify. Investihbankers must talk two different stories betwiben
investor and the carbon credit accreditation ficarbon credits are ‘icing-on-the-cake’ versus carbedits are
‘needed integral revenue’ for the project, respetyi Valuation of carbon credits is currently afehe most
difficult aspects to the TNC’s investment decis{eae the carbon price discussion later).

There is a large risk associated wittlitical and regulatory regime and application changes. As we discuss
later, the demand for CERs depends upon regulattigrcement. If the regulators do not enforce aibip cap,
there will not be a meaningful carbon price. Téap’ is often perceived as artificial and basing ¢aps on
1990 levels as in Kyoto, is justifiably ridiculeg¢t developing countries. The caps are further diitzd by the
degree of ‘hot air’: excess emission allowancesbse of a collapse in economic activity (e.g. Ra)ssind the
‘Australia Clause’ allowances caused by land cteaimn [1991]. Recent speculation is that such &céfe cap
on all emitters can not be negotiated and thatidigssand a carbon tax might be likéfyAs noted in the
opening the need for a strong, stable, transpareahtredible policy.

2010 Investor Statement on Catalyzing Investment in a Low-Carbon Economy

An international coalition of investor groups managing over $13 trillion have urged policymakers to act swiftly

to implement the following critical policy measures:

e Short- and long-term GHG emission reduction targets

e  Price on carbon, coupled with robust, transparent, well-governed carbon markets

e Sectoral policies (energy supply and end-use) — and government leadership

e Public finance mechanisms to best leverage private-sector investment

e Public-private mechanisms in the areas of risk reduction and risk management to increase developing
countries’ resilience to extreme events

e Assess the potential impacts climate change may have on infrastructure, water resources, and regions of
key economic activity — and climate-proof future investments

e Require companies to disclose to their investors material climate-related risks and the programs in place to
manage those risks

Source: Institutional Investors Group on Climate Change (2010)

As far back as 2006, representatives of companigls &s General Electric, Duke Energy, and Exelodenthe
case at a senate hearing that it was “time to rfarweard with legislation. They would rather knovettules
soon, they said, than be surprised by sudden gailirgency.** With the reassessment of environmental
priorities — perhaps caused by the financial crizditical will and/or public interest — we are faom a strong,
stable, transparent and credible policy right ndraditional coal and oil interests are fighting tkg-and-trade
legislation, even as other US-based TNCs are |olgblyard for the Senate to pass climate legislati@010*

Without a clear direction in the USA, turning thegénhagen Accord into a binding, quasi universal UN
agreement is unlikely, so continued regulatory dadety around the globe is to be expected.

There are also sector specific sources of regylaisk. In the power sector, one particular aspécegulation
(and competition law policy) is the access to tleeteicity grid. There is significant risk for p@wvgenerators
that, after making substantial sunk cost investseninfrastructure assuming some stipulated mfce
electricity sold to a monopsony electricity-gridlityt, the price is renegotiated down.

1.3 TheTNC motivesfor foreign involvement

FDI has been traditionally categorized under footines: (1) Market-seeking; (2) Resource/ asseltinge(3)
Efficiency-seeking; and (4) Strategic asset-seeking

19 Economist 18 March 2010; “Climate-change politi€ap-and-trade's last hurrah; The decline of a orilciyvpopular
idea”

1 Harvard Business Review OnPoint Spring 2010, pg 73

12 s indicated irttp://wecanlead.org/racehttp://www.us-cap.org/
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Traditional TNC motive

Market-seeking

Resource/ asset seeking

Efficiency seeking

Strategic asset seeking

TNC traditional objective

¢ Supply the local market
with company’s product
/services

¢ Lever into other regional
/global markets

Utilise resource

e Capture differential
comparative advantages

¢ Better deployment of
company’s resources

* Offensive or defensive
acquisition/ investment
to preclude or utilise
competition

Traditional economic
determinants

¢ Per capita income

* Market size

¢ Market growth

¢ Access to regional /
global markets

Access to labour
Access to raw materials
Adequate infrastructure

¢ Differential comparative
advantages

e Better deployment of
global resources

* Access to new
competitive advantages

As applied to low carbon
technologies

Products/ services for:

¢ Low-carbon products

¢ Energy / efficiency /
carbon market services

* Low-carbon energy

Resource might be as
typical as LNG but may be
wind or wave resource
opportunity.

* Some operations may
be better suited in some
environments although
this overlaps resource
and market seeking
motives

¢ TNC may seek foreign
acquisitions to fill gaps in
their product/ service
lines specific to low-
carbon technologies

Additional drivers

New products/ services of
the above triggered by

TNC’s current stable of

products to be applied to
new markets

Leverage existing
industrial know-how for
low-carbon goods in TNC
Access to carbon credits
through new investments
or upgrading subsidiaries.

¢ Some jurisdictions may
have laxer environment
standards as some TNC
may seek to exploit
different regulations
between countries

* Home country export credit guarantee programs can target low-carbon technology

¢ Numerous small firms
providing unique IP
protected solutions =
high probability of
consolidation

Additional determinants

As above, the new /
expanding markets for
determined by host country

policy considerations

Local R&D into low-
carbon technologies
Access to sun, wind,
water, or nuclear fuel

* Leverage existing

industrial know-how for
low-carbon goods

¢ Technology upgrades of
existing foreign affiliates
to gain advantage/or
remain in local market.

¢ Industrial policy that
creates agglomeration
effects and rapid local
learning

* Access to low-carbon
know-how/project
pipelines

¢ Competition policy
considerations either for
or against acquisitions

TNC relevance

¢ TNCs may have a

technical or managerial
competitive advantage
for supplying these
markets

* Energy services investors
¢ Producers of low-carbon

goods (carmakers,
appliance manufacturers)

¢ Providers of energy

efficiency or process
improvement services

TNCs may have IP,
technical or managerial
expertise to develop
resource effectively.
Energy services investors
Manufacturers of low-
carbon goods to gain
access to local knowledge

e Typically Industrial
TNCs.

¢ Some TNCs may shop
for low standard
jurisdictions for carbon
intense operations

* TNCs scrutinise ideas and
give impetus and
credence to some
technologies.

¢ TNCs seeking to enter
new markets beyond
their traditional
competencies

¢ TNCs desiring to “follow”
developments in a key
market

For themarket-seekingpw-carbon investment, the TNC’s more specificamltive would be to expand their
offering of low-carbon products, energy efficiersciacluding their services and potentially low-aartenergy
itself. Whether the offering of such products aedvices would be successful depends if the TNGbae

technical or managerial competitive advantage dipplying those markets.

Likewise theResource/ asset seekilogv-carbon investments, is intuitive in that thid@ has found some
resource which it can develop. A windy locatiortidal bay may come to mind but because of the d&fimof
low-carbon, even an LNG find may be eligible if thee of LNG replaces coal — the ‘business-as-usual’
scenario. Once again, the TNC should provide smatenical or managerial expertise to be logicallyesting.

Efficiency seekinfrom the standpoint of environmental efficiencylsag is less well defined. Logically an
industrial TNC would seek to capture the compaeatilvantages between countries to produce a godie |
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environmental sense that is likely to equate tesmurce-seeking strategy. For instance the higtggne
requirement for smelting aluminium typically definiés production location. To the extent that\a-tarbon
alternative is available (in the past frequentlgiogpower), then the differential comparative adage for
energy might be perceived as resource-seekindiagr€y-seeking. Having stated that, we do nbtd t
‘capturing differential comparative advantageshirthe perspective of the private sector might ineaeeking
jurisdictions with laxer environmental standardstHis sense some — and we emphasise some — TNCsho@a
for doing carbon-intense production in those Igugsdictions.

An example for efficiency seeking would be the cafsa multinational enterprise regulated in eitadrome or
host market that can reduce emissions more cheaplye of its own (perhaps less efficient) foreddfiliates,
thereby generating both emission offsets / exchswances for internal use and a less resourcewite
operation. The carbon market in theory allows MN&sduce where most cost-effective]

For thestrategic asset seekirig\NC, the low-carbon technologies presents sewmmpbrtunities for strategic
acquisitions either to defensively fend off a cotitpein a market and offensively acquire a compéonyits IP
technology or existing market access. The low-carieehnologies are rife with such possibilitiestigatarly
because the technology tends to be IP protectgddrely by small firms. As an example, during fingt 26
days in March 2010, there were 18 entries of M&#&véty noted when searching for ‘renewable’ — mostre
firm names not recognisable to the autHdrivith such dynamic developing technology, thert likely be
consolidation by such M&A activity as TNCs (and ert$) position themselves by acquiring key techrieg
through acquisition. By acquiring such technolaipg, TNC give impetus and credibility to that teclugy.
The TNCs will be assumed to have done their dugeatite to scrutinise the technical and marketipgets of
the technology.

1.4 TheTNC focusfor driversand deter minants by sector

The following table analyses the specific sectois the particular focus and most relevant driveis a
determinants by sector:

Table []; Emphasised Applicable Drivers and Det@amits by Sector

Sector TNC Particular Focus Particularly Emphasised Drivers Particularly Emphasised Determinants
= Basic economic determinants such
L as size of market, low-cost labour,
= Availability of needed natural o .
. existing manufacturing base, etc.)
resources (resource-seeking) . . . .
. : = International energy policy and = Market-driven approach: policies
= Size of market (market-seeking) . .
other market creation policies (for to create demand for product
= Market structure (open, IPPs), . )
Power . . R renewables: renewable portfolio locally (pull on respective
(liberalization, privatization) . . . .
i, . standards, feed-in tariffs, blending technologies)
= Political support and general policy . > . .
requirements, etc.) = Export-driven approach: incentives
framework .
R . (tax, otherwise), access to markets,
= Existing investment (re-tooling) otc
= Donor linkages (financing)
= Policies that create demand for
new low-carbon products (re-
For transport services TNCs . . . tooling FDI?
( p. . ) = International standards including . € ) . .
Transport = Regulation of emissions 15014000 = Basic economic determinants
= Existing investment (re-tooling) = Business facilitation (e.g.
government initiatives regarding
industrial policy)
= Policies that create demand for
(For real estate TNCs) «  Lack of opportunity for expansion new low-carbon products (e.g.
Buildings = Regulation of energy efficiency PP ¥ P insulation, new materials)

= Existing investment (re-tooling)

in home country.

= Basic economic determinants (Mfg)
= Size of market (Services)

13 Thomson M&A database usittp://www.alacrastore.com/research/thomson-mergrdsacquisitionss at 29 March

2010.
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Sector TNC Particular Focus Particularly Emphasised Drivers Particularly Emphasised Determinants
= Regulation of emissions/ener; -
.g . / &Y = Policies that create demand for
efficiency
e . . . . new low-carbon products (re-
= Existing investment (re-tooling) = |nternational standards including .
Industry tooling FDI)
= Consumer preferences 1ISO14000 . .
Lt . = Human capital, skills (Mfg)
= Availability of low-carbon inputs, . )
. = Size of market (services)
changing factor costs
= Availability of needed natural . L -
v A = Civil Society influence = Policies that create demand for
Petroleum resources (resource-seeking) . . .
. . = International standards including new low-carbon products (re-
& Gas = Regulation of emissions .
oo . 1S014000 tooling)
= Existing investment (re-tooling)
(For forestry TNCs) . .
. = Deforestation regulations
= Saleable or useable species for TNC . L . .
) = Civil Society influence = Sustainable forestry regulations
Forestry markets (resource-driven) A o ) .
e . S = FSC Environmental accreditation = Land title ownership (for FDI
= Familiarity with host jurisdiction specifically otherwise
= Existing investment (re-tooling) P Y
For agriculture TNCs - S
( g ,) = Civil Society influence
. = Land-use regulations . . . .
Agriculture e . S = International standards including = Land-use regulations
= Familiarity with host jurisdiction
T R 1SO14000
= Existing investment (re-tooling)
= Civil Society influence
= Open market structure ety . . = Open market structure
Waste = International standards including

= |ncentives/donor finance

1S014000

= |ncentives/donor finance

SPECIFIC LOW-CARBON INVESTMENT DRIVERS

1.5 Thecarbon price

“The point of carbon markets is to put an efficiprite on the right to emit carbon dioxid¥é.0One aspect of
consistency that has arisen is to evaluate thearmkbenefits of low-carbon using per tonne of @QQivalent.
That is, companies are focused on expressing thiecior implicit benefit of carbon reduction ohe basis of a
value (dollar or euro) per tonne CO2e.

Expressed in a recent conference of energy comyntdilers:” the prices of energy commodities are starting to
converge and be expressed and evaluated on a peb&dis. That is, in the power sector companies use
whatever logical fuel (coal, oil, gas, hydro, dtz)generate electricity with the ‘arbiter’ betwebe various fuels
being the carbon emission price. This anecdotglgsition could and should be the subject of furtlesearch.

It is perceived as evident in the developed coestaind could well be progressing to the major etéyt
companies in the developing countries becauseeo€iDM. As stated, it emphasises part of the obthe

carbon price.

That having been said, putting a price on carb@hatherwise maximizing the textbook efficiency bét
economic governance system might be theoreticHilgient, but it is not a silver bullet for puttingational
economies, particularly in the developing world,low-carbon development pathways. For startersalls
carbon tax on top of large, distortionary fosseélfaubsidies is not efficient.

Secondly, we are far from a global carbon priceer€lare at least nine verification standards artbizn]
market exchanges that will accept such verifiedifazates as settlement (sometimes limiting thetiparof a
certain type of verification). As a result thegeriof a carbon tonne varies by exchange depengiog which
standards it will accept. This variation and la¢kungability will give the private sector appreiséeon: will the
project of interest to a company create certifisdbat the company can use?

The European experience has created uncertaintiidararbon price. One of the most liquid and feadly
quoted markets for the carbon price is in Europg@tprice has been highly variable and currentheiew

€15/tonne.

14 Economist, 27 March 2010, “Carbon markets: The grionm of recycling”
15 UNCTAD Global Commodity Forum; 22 March 2010, Comiityp&inance Parallel Session
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The spot price for a tonne of carbon emission énBEliropean exchanges peaked at about €29/tonmeyduri
Phase 1 of the EU Emissions Trading System (ET $hhades European Union Allowances (EUA; see lgrap
and proceeded during the debacle during 2006 lttofalearly zero because of the oversupply of freelits
awarded principally to power compani@sSome perceive the credits given to developedtcpuilities as a

gift and evidence of a political economy/regulatoaypture. The private sector is now more awaréefrhpact

of political and regulatory risk as it can flow ¢tugh the carbon price.

Phase 2 of the EU’s Emission Trading System restatte trading in late 2008 (coinciding with thestfiKyoto
commitment period) and the price has been hovexninognd the €12 to €15/tonne mark despite Copenhagen
uncertainties. A €15/tonne price is considereglirénough to induce power companies to switch some
generation from coal to gas at the margin, buthight enough to encourage much innovatith.Much
speculation surrounds the future for the priceasbon. “The credibility of emissions trading asomeept rests
on the enforcement of complianc®”.One significant test of political and regulatevii is out there with the
current Phase 2 running to 2012. As recently asl2ich 2010, there were concerns with respect t&Eth&ETS
trading system’®

So it is not just the low price which discouragasavation but the price variation and concerns wepect to
the system including potential manipulation, that ieduce the net present value attributed to @BR (or any
carbon emission reduction revenue) flow.

1.6 Transparency and accountability drivers

The court of public opinion

Reputation gains which could fend off Civil Soci@yganisations (CSO) criticism and other disruptibn
operations. Such actions could include strategie@ngage non-business partners through practeszsided as
business diplomacy (Saner & Yiu, 2006; Saner & Miah, 2008).

Low Carbon Investment can also be achieved thrdogirt of public opinion”. The following case study
describes how a powerful coalition of grassrootmaizations has led powerful corporations, invessord local
policymakers to rethink their plans for the constian of new coal-fired power plants in the Uni®thtes.

16 CEAG; Climate change and Emissions Tradifie8ition page 145.

" Economist Dec 3rd, 2009: “A special report on dienchange and the carbon economy; Good policybadt

18 CEAG 2009 p 146

1% Financial Times; March 2% 2010; “Carbon traders try to reply to fears” refar the Hungarian ‘recycling’ of certificates.
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A de facto Moratorium on New Coal-Fired Power Plants?

The past three years have witnessed the emergence of a powerful movement opposing the construction of new coal-fired power
plants in the United States, because they are a major contributor to climate change and emit toxic substances including mercury.
Initially led by environmental groups, both national and local, it has since been joined by prominent national political leaders and
many state governors.

The Sierra Club, which has kept a tally of proposed coal-fired power plants and their fates since 2000
(www.sierraclub.org/environmentallaw/coal/plantlist.asp), reports that of the 232 plants being tracked, 127 plants have been
defeated, whereas only 25 currently have a chance at gaining the permits necessary to begin construction and eventually come
online (the second largest group of plants faces opposition in the courts, while 24 others are only at the planning stage).

One illustrative example is the case of the Texas-based utility TXU and it’s plans to build 11 new coal-fired power plants. Beginning
in March 2007, active litigation and opposition by a coalition of the Environmental Defense Fund (EDF), the Sierra Club and other
environmental groups, including a damaging public campaign, led to a drop in the utility’s stock price and prompted a $45-billion
buyout offer from the private equity firms Kohlberg Kravis Roberts and Company and Texas Pacific Group. Only after negotiating an
agreement with EDF and the Natural Resources Defense Council did the firms proceed with purchasing the utility. As part of the
TXU buyout agreement, the investors pledged to:

. Stop plans for building 8 of 11 new plants proposed for Texas;

. Drop plans for new coal plants in Pennsylvania and Virginia;

. Back federal legislation that would require reductions in carbon dioxide emissions through a cap-and-trade system; and

. Double TXU spending to promote energy efficiency, to $80 million a year, for five years.

Meanwhile, in May 2007, Florida’s Public Service Commission refused to license a huge $5.7 billion, 1,960-megawatt coal plant
because the utility could not prove that building the plant would be cheaper than investing in conservation, efficiency, and
renewable energy sources. Since then, four other coal plant proposals in the state have been withdrawn. A growing chorus of state
governors — including those in California, Florida, Michigan, Washington, and Wisconsin — a have voiced strong opposition to
building any coal-fired power plants, citing opportunities to invest in technologies to improve energy efficiency and to tap local
renewable energy resources, while creating much needed jobs.

Coal’s future is also suffering from Wall Street perception of coal industry risk. Coal stocks are being downgraded by major financial
institutions and, in February 2008, investment banks Morgan Stanley, Citi, J.P. Morgan Chase, and Bank of America announced that
any future lending for coal-fired power would be contingent on the utilities demonstrating that the plants would be economically
viable with the higher costs associated with future federal restrictions on carbon emissions.

Source: Brown (2009)

A couple of recent events highlight the active naiof CSOs against carbon-intense operations:shriti
Petroleum’s shareholder meeting was disrupted Isecafithe Canada tar sands development,20 and;
Greenpeace in issuing a damning report on oil-gaémtations in Indonesia has stirred Nestlé, Uriteand
Cargill to reconsider their TNC operations and sigpp.21 These are only representative of an asing
activism.

In a parallel development, investors themselve® feagun to call for greater transparency in thelassire of
climate change risks and opportunities facing miypkeld companies. The Carbon Disclosure Projelt¢cts
and distributes climate change information, botargiative (emissions amounts) and qualitativekgriand
opportunities), on behalf of 475 institutional isters. Over 2500 companies globally reported tdason
Disclosure Project in 2009. Petitions submitteddrge institutional investors and other investarups led the
US Securities and Exchange Commission to issudettguidance (SEC, 2010).

2 Financial Times; March 38 2010; “Attack on BP’s oil sands assessment” haddtiowing quote: “Dissident BP
shareholders have attacked the global oil compgustffication for possible investments in Canadastroversial oil sands
by arguing it is based on projections that entifstrophic consequences for the climate.”

2L Financial Times; March 24 2010; “Cargill considdrepping palm oil supplier” has the following quot€argill, the
world’s largest trader of agricultural commoditieas become the third company to reconsider igioglship with a top
Indonesian palm oil supplier over allegations tieiaring down protected forests to make way fontal@ons... The review
was prompted by a Greenpeace report published cerbleer”
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Interpretive Guidance on Climate Change Risk Disclosure

On 8 February 2010, the US Securities & Exchange Commission issued interpretative guidance on disclosure of climate change risks by
public companies, which highlights the following areas as examples of where climate change may trigger disclosure requirements:

Impact of Legislation and Regulation: When assessing potential disclosure obligations, a company should consider whether the
impact of certain existing laws and regulations regarding climate change is material. In certain circumstances, a company should
also evaluate the potential impact of pending legislation and regulation related to this topic.

Impact of International Accords: A company should consider, and disclose when material, the risks or effects on its business of

international accords and treaties relating to climate change.

it may face due to climate change related regulatory or business trends.

impacts of environmental matters on their business.

o Indirect Consequences of Regulation or Business Trends: Legal, technological, political and scientific developments regarding
climate change may create new opportunities or risks for companies. For instance, a company may face decreased demand for
goods that produce significant greenhouse gas emissions or increased demand for goods that result in lower emissions than
competing products. As such, a company should consider, for disclosure purposes, the actual or potential indirect consequences

. Physical Impacts of Climate Change: Companies should also evaluate for disclosure purposes the actual and potential material

This ruling can have wide-ranging implications, as it will lead to increased analysis and disclosure by publicly listed companies,
including climate change implications for their up- and downstream operations, and greater market transparency.

And the nearly 70 banks that adopted the Equaiaciptes — a voluntary financial industry benchméok
determining, assessing and managing social andogmuéental risk in project financing — are working t
integrate greenhouse gas emissions risk considesatito lending and underwriting standards.

Company social responsibilities
[Lead in required; but use 25 March 2010 sectiah 4.

Environmental accreditation

1SO14000 accredited firms

According the most recent reports (2006), there
are 14,000 companies worldwide certified to
1SO14000. Of these, the majority are in:

1. Japan (2,600),

The International Organisation for Standardisafi®®D) has created a | 2. G:rma(ny(l,e)som,
family of standards (1ISO14000) to address varicyeets of 3. UK (1, 200),
environmental management. There are also seataifisp 4. Sweden (650),
environmental accreditation standards. One thesE@ewardship > Vel (300
Council (FSC) has been very influential in assegfinest plantations o USA (590], the

. /. . A o 7. Netherlands (475),
for sustainability. TNCs and their subsidiaries affiiates frequently 8. Korea (460),
consider such accreditation necessary and redufdheir suppliers; 9. Switzerland (400),
as of 2006 there were 14,000 companies worldwidevilere 10. France (360).

accredited to some form of 1ISO14000 (see tablenesconsumers and
therefore retail distributors require such accegitin and often product
prices derived from accredited operations can vecaipremiunt?

Source: Environment, health and safety
http://www.ehso.com/EHSservices/isol4new.htm

Either way, TNCs are cognisant of their operatiomgact on their accreditation or their attemptattain such

accreditation.

SPECIFIC LOW-CARBON INVESTMENT DETERMINANTS

In addition to established policy framework andedetinants of business facilitation influencing fleav of
Foreign Direct Investment, additional climate chapglicies and climate change determinants cambisaged

as depicted in figure below.

22 An example is the Home Depot now sells FSC acaeéditbod products only and therefore require ihefrtsuppliers.
There is a perceived premium of about 15% for F8€ealited wood products at wholesale distribution.
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General policy framework

Traditional general policy framework Additional climate change policies
e Economic, political and social stability * Nationally Appropriate Mitigation Actions (NAMA)
¢ Good governance * National Adaptation Programmes of Action (NAPA)
¢ Policies on functioning and structure of markets (esp. | * Environmental policy (low-carbon house gas reductions)
Competition and M&A) ¢ Industrial policy (energy efficiency, low-carbon energy)
¢ Private property protection (incl. IPR) ¢ Energy policy (goals for low-carbon energy)
* Industrial and regional policies; development of ¢ Technology policy (related to transfer)
competitive clusters  International/domestic financial mechanisms (carbon markets, public finance
¢ Trade policy (tariffs and non-tariff barriers) and mechanisms)
stable exchange rates * Trade policy and IIA adjustments for low-carbon activities

¢ Bilateral international investment agreements (llAs)

Business facilitation

Traditional determinants Additional climate change determinants

¢ Investment promotion * One-stop shops (organized and transparent display of all environmental

* Investment incentives policies and related investment policies, e.g. for low-carbon energy

¢ Hassle costs development)

¢ Social amenities * Incentives for manufacturers of low-carbon goods

¢ After-investment services * Incentives for providers of energy efficiency or process improvement services

¢ Transparent and simple reporting standards
¢ Good CDM, or other carbon market, institutions

TNC STRUCTURING ALTERNATIVESFOR FOREIGN INVOLVEMENT

The indicative schematic in Figure [] portrays tfeeision process that a TNC goes through when derisg
how to structure their foreign involvement. MucHlwliepend upon the TNC's anticipation of whethe th
project or equipment is integral to the TNC's sdimiy or affiliate core operation. Such may requitore
control over the asset. If the project or equipniemore integral to other value-chain partnérsnttheir
approach will be focused on how to best capturevéthee of the technology. Either way, there magbme
particular favourable tax or special investor whittuences the ownership and financing structdrine asset.

Figure[]: Indicative TNC structuring decision for foreign involvement

o FDI
Is this substantial
Integralto V enough for project
TNCcore finance? yes— Projectdebtused;

operation Is therea favourable FDI: often +20% or less
tax or special investor
yes
structure? P .
Thelow-carbon ! Jointventure/PPPinvolving TNC
equipment/ projectis... ! either in company or partnership;

FDI: often +10% or less

Integral to
TNC’s value-chain Is thetechnology
partner’s operation besthandledasa

jointventure,
special structure or

TNC managementservice contract
TNC consulting contract

1
1
1
1
1
i
:
Other cognate FDI structures: :
1
1
1
1
:
1
TNCIP royalty agreement !

i TNC equipmentlease

sale? Outrightsale of equipment/ project

Tax-driven structures

Several jurisdictions treat the tax of some lowbcar assets specially. These can include: defiaiggecial
class of asset for allowing accelerated depreciapooviding tax holidays for projects which useioarbon
technologies; and possibly reduced tariffs for inipg qualified low-carbon technology equipméht.ax and

2 For example, India allows an 80% tax depreciaitiothe first year for some low-carbon assets. Taleg have provisions
for tax holidays and reduced tariffittp://business.outlookindia.com/article.aspx?2&391n Canada, some low-carbon
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withholding tax differentials between dividendggirest payments, royalties could influence the neadd the
TNC'’s involvement.

Specifically with respect to accelerated depreaiatthere are ownership and finance structuresdiimg) leases,
project partnerships, and even management sergitteact arrangements which are designed to maxithese
benefits of such tax concessions. As per portrayéide schematic, the question of “Is there isvetaable tax
or special investor structure?” will be asked earlthe corporate finance department in the TNG.tHe extent
that low-carbon projects and equipment are givem sax benefits, the TNC's expected involvement nvelf
not involve ownership and hence not FDI per se.

This above discussion is not to promote or hinagsteghnments from using tax (or any other incentive
mechanism) to promote low-carbon investments. Treefits of inducing low-carbon investments this wayst
be weighed against the reduced tax revenues tgoiernments.

Investor-driven structures

Another typical aspect of some low-carbon investtsiénthat frequently they can be portrayed astieW-
bond-like in nature. A cogeneration facility whibhs long-term take-or-pay contracts with a utitin be
packaged as a bond-equivalent to certain typesstitutional investors. Securitised debt offeringight in
future once again be possiifeBut even outside the securitised market, varfarnerships with the TNC as
general partner and financial institutions as kdipartners can make sense. Of a similar ilk, sonse
structures with the TNC (or its designate) as &@shay make sense. Such partnership or trust stesct
frequently combine tax benefits with a targetedestor institution or group. Some of these trustcttires leave
ownership in hands of pension funds because afabk profile of the underlying asset. For instance
“institutional investment in timberland accounts foore than $40 billion... pension funds and othstiiations
with vast amounts of capital, and a legal mandativtersify their investments, became logical bayafr . ..
timberland.” Some of this timberland investment is internaldncluding plantations in for example South
Africa and Chile often orchestrated by a new folfff NC, the timber investment management organigatio
(TIMO). TIMOs frequently use management servicastiacts to execute their international plans asswlthe
capital of institutions seeking asset diversifioatfor investment®

Even an ‘outright sale of equipment/ project’ caivdnan element of TNC finance associated with it.
Conditional sales agreements with phased payméetstsed over years would be another variation elnea
TNC can influence a value-chain partner to makenadarbon investment. And the sale need not ba for
strictly tangible asset. The TNC may have somlattual property (IP), be it patent, industriabiyn or
copyright, for which royalty payments could be raetd to the TNC or its subsidiary or affiliate. ¢@magain,
this would be a TNC involvement that might well ireé investment but is not FDI.

Foreign direct investment

As somewhat implied by the schematic, after deosibout using tax and incentive benefits — fretiyen
offered to local industries only — combined withgeted special structures for certain types of stwes, the
actual amount of FDI might well be a fraction oé fRNC'’s influence for inducing investment. Everthie case
where the piece of low-carbon equipment is integgrdhe TNC's subsidiary and no tax or special gtoe
structure fits, if the value of the piece of equérhis more than say $20 million, it is probablattthe TNC'’s
corporate finance division will investigate usimgnarecourse project financing to perhaps as mudap80%
of the value of the equipment.

Public-Private Partnerships

Some significant low-carbon technologies such aggppwaste and industrial cogeneration projectsalé
suited for public private partnerships (PPPs). €rmsnplex project financing structures involve tirepa
special purpose vehicle (SPV typically companyantmership), funding using principally private fir@ng,
acquiring the assets to generate a cash flow stagainthen entering into contracts to secure thie ttaw
stream for the payment of product or service. ddwract can either be a concession or explicitmdment by
a public entity such as the electricity grid praanid

equipment (defined as Class 43.1) to a 50% camlalowance. In Australia, there are similar é&@ded tax depreciation
advantages.

24 Noting there is a current difficulty in raisingcsgitised offerings because of the US mortgage-®ddollapse.

5 According to John Hancock:

26 http://ww.pwe.com/gx/en/asset-management/asstaidN0609_13.pdf
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There is no doubt PPPs have significant potertiad. World Bank projects $300 billion/year in infiagture
projects in Asia and $93 billion/year in sub-Sahatdrica generally (not just low-carbon) could hméled this
way?’ There are current significant issues with respe€PP structures because of the 2008/10 finaciias:
e.g. securitisation spreads have widened dramigtigitioable at all for low-grade deals) and manelinsurers
have disappeared — both are typical techniqueBFéts.

For a developing country hoping to host a PPPgethes a couple of keys. There must be good donadiities
particularly with respect to the rule of law anaperty title so that security can be found to updethe PPP.
Secondly these PPPs are inherently complex invglsecurity, contract and financial issues whichuieq
expertise. Developing countries will need to buiégbacity to negotiate a PPP from the standpoittietate.

MULTISTAKEHOLDER PARTNERSHIPS AND QUASI GOVERNANCE

Multistakeholder partnerships and the resultingsigovernance structures are an integral and growing
phenomenon in the context of TNC operations. Thi&tians are endless; some generic examples include

« Infrastructure financing and financing of largeasieenergy programs as discussed above as a project
finance alternative (PPP) above.

< Participation of TNCs in the work of standardizatlmdies, such as the ISO committee that is cuyrent
finalizing a new Energy Management System Standeind;h would require companies that adopt the
standard to establish energy policy goals and dstrate continual improvement, based on appropriate
indicators. Standards have also been developexbfporate greenhouse gas emissions inventories, lif
cycle analysis and for quantifying the carbon fomtpof products. Corporations are also cooperatinder
the Asia CFL Quality Charter (http://www.cleanengsja.net) to create an industry-driven standard to
improve the quality of compact fluorescent lampBI(E), as well as under the IEA Implementing
Agreement on Efficient Electrical End-Use Equipment

* Implementation partnerships to reduce greenhouseigéssions. TNCs develop their own multistakeholde
initiatives (see Box on Walmart global supply chaitiative), participate in voluntary agreementishw
governments or support the efforts of others (s@edh Ghana efficient home appliance program)oimes
cases, governments have taken the lead in estialglisach cooperation frameworks (e.g., Asia-Pacific
Partnership on Clean Development and Climate).

Stimulating Demand for High-Efficiency Home Appliancesin Ghana

Recognizing that the low efficiency of major honppkances, such as air conditioners and refrigesato
imported into Ghana represents a huge cost toatiernal economy (Van Buskirk et al., 2007), as \aslto the
global commons (emissions of greenhouse gaseszamedaepleting substances), the Ghanaian government
recently adopted two regulations to stop the dumpiiobsolete technologies. One regulation bans the
importation and sale of used refrigerators (an@mpinoducts), whereas the other establishes miniengngy
performance standards and a mandatory energyngb&theme.

In order to implement the transformation of theigefrator market, the government of Ghana plarenter into
a public-private partnership with the Bosch andri&irs Home Appliances Group, a leading global mantuifar
of high-efficiency appliances. The company will popt the project in a number of ways, includingstgsg in
the design, implementation and adaption of rebaigram schemes for the needs of the Ghanaian market
establishing, in coordination with local entititise infrastructure for implementation (includingletholder
dialogue, sales forces and consumer education,atiagk logistics and reverse logistics, recycliragsisting in
the establishment of appropriate metrics for tlessment of effectiveness; and developing €ft3et
possibilities by sharing knowledge and expertiseefrigerator programs under the CDM. This cooperavill
be in the context of a market transformation progsapported by the Global Environment Facility.

This example illustrates the need to address regylframeworks, innovative financing models, hunaaual
institutional development, risk mitigation, and @tlsuccess factors in parallel, a challenge thabeamitigated
through public-private partnerships.

« R&D Collaboration. Many multinationals have estab&d research centers in foreign countries,
particularly in emerging markets. The approach &DRvaries by sector and company, with some

27

http://web.worldbank.org/WBSITE/EXTERNAL/NEWS/0,,cenmtMDK:22511594~menuPK:34463~pagePK:34370~piPK:3
4424~theSitePK:4607,00.html
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multinationals taking a much more open and collatree approach to the development of intellectual
property than others.

« Membership in traditional trade associations or asgociations that specifically address climateess
(e.g., World Business Council for Sustainable Depgient, Institutional Investors Group on Climate
Change, International Emissions Trading Associatiand participation in related multistakeholder
programs, ranging from data-sharing and analysié;ypresearch, to advocacy and joint
implementation programs.

In recent years, there has been a lot of discussidranalysis to better understand the role of goment in
stimulating low-carbon investment by the privatetsg and the response to the 2008-10 financiaischas led
to active experimentation.

China’s Fiscal Policy on Climate Change

Fiscal Policy Framework

e Government spending for climate mitigation, sink enhancement and cleantech R&D

e Tax reforms to create rational incentive/disincentive mechanism to promote energy conservation
and emission reduction

e Government leadership and procurement of energy-conserving and environment-friendly
products

e Reform of compensation for resource use and pollution

Examples of fiscal policies in response to climate change

e Subsidies for industrial retrofits and elimination of backward production capacity

e Promotion of energy-saving buildings

e Subsidizing purchase of energy-efficient products (e.g., refrigerators, CFLs, air conditioners)

e Pilot programs for public vehicles powered by clean energy

¢ Investment in infrastructure for pollution prevention and treatment by local governments

¢ Promoting development of renewable energy, including wind power (integrated approach,
including wind resource assessment, equipment industrialization, on-grid power price, tax
incentives)

Source: MOF (2009)

The UN Environment Program has created a concefsarakework to discuss public finance mechanisms

(PFMs), including a wide range of debt-focusedl(idng credit lines, guarantees and soft loan @A),

equity-focused (including private equity and veataapital funds), carbon-focused, and grant-foct&eds

(including funds to assist with project preparatitaoften” loan programs, provide technical assiség or

reward innovation). The UNEP Finance Initiativeaeity summarized the case for governments to useety

spending programs (renewable energy, energy eaffigieenvironmental initiatives, etc.) as econontiimslus

and job creation programs (UNEP SEF Alliance, 2009)

e Government investments in green programs are guoithé economy — they stimulate economic growth
and create jobs;

« Green stimulus spending creates more jobs, fovenghvestment, than most other programs (and43 to
times as many jobs than tax cuts);

« Conventional energy subsidies are the most sehatrger to the growth of green energy;

* The portfolio of clean energy incentives must berdinated, complimentary, consistent, and predietab

* Policymakers must realize that the future is noBusiness-as-Usual is not a viable option and tene i
running out;

< Even with large incentives, it will take many yeéosclean energy to make significant inroads, and
accelerated policy shift to green energy must iatad immediately.

It has been estimated that if a concerted prograpnfrpeablic finance mechanisms were put in placeDU8
billion in public monies could leverage USD 50-1&lion in total investment in the climate mitigati sectors
(UNEP, 2008).
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7. POSSIBLE ADDITIONAL SOLUTIONSWITHIN AND OUTSIDE WTO CONTEXT

SOLUTIONSWITHIN WTO RULESAND AGREEMENT

Article XX

The WTO has provisions for general exceptions whitbw for trade restrictions that would otherwise
inconsistent with mainstream obligations with WT@htext. Such public policy provisions for instanesmit
restrictions of trade in order to protect humarireh and plant life or health (Article XX (b) and@ther to
conserve exhaustible natural resources. Such mesasauld have to be used in a non-discriminatory iwa
both MFN and national treatment sense which intm@aevould be difficult and most likely seen as
opportunistic or illegitimate thereby leading ageirprolonged trade dispute settlement processes

TRIMS+

Another option could be to renegotiate and re-drerthe Trade Related Investment Measures agreement
(TRIMS) which came into force in 1995 as part &f thruguay Round negotiations (UNCTAD, 2007). TRIMS
did not define prohibited FDIs but precluded usea &t of local content requirements, trade baltamnc
requirements and export restrictions. WTO membanttes were given 90 days to notify WTO of anyséirig
non-conforming measures at the time the agreenaené énto effect. There were a 43 notifications By 2
developing countries. After some requests for esitanof the transition period, most developing ddes
abolished their notified TRIMS. . However, sincellf$ was experienced as a useful mechanism allowing
developing countries to temporarily protect theinandustries in select sectors until they werelyea drop
these measures, it could be envisaged that a seemedation TRIMS agreement could be negotiatedhwhi
would allow developing countries time to protedtint industries in the sector of carbon reductexhhology
and hence make could make it easier for them tayubto CO2 reduction targets. Assessing such aesamd
negotiations of TRIMS+ could be guided by UNCTADasgle research on FDI and developing country mandate
would make it the appropriate International Orgati@ to lead such an effort.

TRIPS++

Another possibility could be to revisit the TRIP@eement and to explore ways how to apply simiaeptions
as are available for LDCs in the field of healthc&d with the full brunt climate change like inutidias,
dryness and deforestation exceptions can be caoaside allow LDCs to get access to technology from
developed countries in regard to carbon reducinghinas through “compulsory licensing” which is péted
under TRIPS. Such use of the “compulsory licensitwild leverage LDCs in their UNFCCC's adaptation
negotiations.

3-SECTOR PLURILATERAL

Another solution could be to bundle three sectdiewhave so far been treated as separate negosatito a
plurilateral agreement similar to the GPA consiiif three sectors namely: a) energy (goods andces); b)
environment (goods and services); and, c) tradedemdlopment (Aid-for-Trade, Enhanced Integrated
Framework, TRTASs). Developing and especially Ld&2esteloped countries have to face multiple challenge
ranging from poverty, political instability, lack supply of exportable products and services tmate change
which are all in various degrees related to enezgyironment and trade development. LDCs in pdeardack
continuous access to energy, water, and food avel@@nent aid. WTO members have not been able t@ma
much progress within each of the three sectorslantentably, have not been able to explore cros®ise
concessions which would be beneficial for all grttoncerned whether developed or developing.

SOLUTIONSOUTSIDE THE WTO CONTEXT

Trade agreements and negotiations are also comtlootside the WTO context. For instance, rulesgpairig to
maritime shipping are negotiated within the contefitihe International Maritime Organization (IM®juel use
in shipping is a major source of GHG. Members efl¥iO are currently discussing how they could redGO?2
emissions. Some members want stringent rules whozhid apply to all ships whether they are owned or
registered by a shipping country located in a dgyely country or developed country. Members are als
discussing solutions entailing emissions tradirsg, of a bunker levy or trading energy efficienditebased on
efficiency performance of ships which could be reriesting example for other sectors to follow \ahe

outside the WTO context.
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Free Trade Agreements (FTAs) and Regional Trade&mgents (RTAs) are supposed to be complementary to
WTO rules. However, the proliferation of FTAs haada it difficult to ensure that they do not conicathe
respective members’ WTO obligations. Several offifids involving the US and the EU include provison
regarding the environment and climate change.Herowvords, they go beyond what has been so faedgre
within the WTO. The same is true for Bilateral Istreent Agreements (BITs) which are most of the time
confidential and do not reveal the extent to wht€H is invested into low carbon technologies andiristance
into carbon reducing technology IPs. There isedifer closer scrutiny of all these various agres\é-TAS,
RTAs, BITs).

CONCLUSIONS

1. There will be a herd mentality... if several powempanies for instance move to low carbon
technology, it will be easier for the next powengany. This is because: (a) the company that solely
bets on a technology could find the company uncditiyes (and potentially bankrupt) if the technology
fails or if the CO2e savings is not valued enougjhtive to ‘carbon intense’ competitors; (b) thisre
less chance for public criticism of the managem@pmpany directors do not like to be perceived as
experimenters; and (c) many of the technologiesedrecause of a clustering of technologies and
companies. Success in one aspect of the technolgpreed extra efforts and investments in that and
value-chain related technologies.

2. Many low-carbon technologies can be small scaleyTtave the potential for leap-frog traditional
carbon-intense technologies based around theielacgrid. Hence, like mobile phones, there is a
potential that such technologies can be acceptddvrloping countries more effectively than in
developed countries.

3. Because the low-carbon technologies frequentlylim/aew specialised equipment often with tax
incentives. Will it be FDI? As argued in the deaisschematic, FDI is less likely and we are seeing
evolving types of TNCs like TIMOs who do not owrefite not even necessarily a TNC) but use
institutional funds and effectively control by mgeaent services contract. The investment landscape
has changed.

4. Existing international and national climate govercaregimes have failed to leverage the power of
TNCs to contribute to low-carbon development. Bffeclevers are those that affect TNC decision-
making to encourage low-carbon technology innoveatind investment.

5. Mandatory disclosure of greenhouse gas emissianispn risks and opportunities can increase
transparency and accountability

6. A global carbon price is politically unrealistic@tesent and in any case would not be a silveebull
The goal should not be to create an economicdfigiefit market as an end in itself, but to corribet
market failure that is driving increasing greenteogas emissions. Finance, technology and capacity
building will be needed for developing countriestabark on low-carbon development pathways.
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