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Executive Summary
Carbon finance has its origins in the 1997 International Treaty of the Kyoto Protocol which set legally
binding targets for the emission of the six major greenhouse gases and examined the repercussions of
setting constraints in the volume of emission of greenhouse gases (GHGs) and imposing levies on firms
based on their GHG production and emission. These new economic rules in the global economy have
important implications on the balance sheets of corporations, and led to the launching of innovative
market-based instruments designed to provide incentives for the various industries involved, drivers for
necessary technological change, as well as transfer the environmental liabilities and risks from one party
to another and achieving environmental objectives. The Copenhagen United Nations Framework
Convention on Climate Change (UNFCCC) in 2009 reaffirmed these objectives, although it failed to make
progress on many of the pressing issues, the hope being that this could be achieved at the next meeting
in Cancun in December 2010.
Therefore, various market-based trading systems have emerged that are supposed to create the
economic motivation to start investments that will lead to the desired reduction of carbon dioxide
emissions. All these instruments/policies aim at reducing cost disadvantage that clean energy
technologies inherently have vis-a-vis fossil fuel status quo thus motivating investments in renewable
energy production and ensuring a transition from a high-carbon world economy highly dependent on
the scarce commodity of fossil fuels, to a sustainable low-carbon economy which will hopefully stop
climate change caused by the contribution of human activities to the greenhouse effect, as scientists
have theorized for the last 2 decades.
For many of the developing countries, including China, India, and Brazil, a separate set of issues are
relevant, such as for instance how decarbonization can take place without jeopardizing these countries’
economic growth. The way the concept of Common but Differentiated Responsibilities (CBDR) will be
applied is considered key to this issue1.
The transformation of the world energy system requires gigantic amounts of capital and certainly time:
according to estimates by the International Energy Agency (IEA), $10.5 trillion in additional investments
are globally necessary for low-carbon energy technologies by 2030, just to limit global temperature
increases to 2 degrees Celsius, the minimum that the United Nations Intergovernmental Panel on
Climate Change has set in order to “avoid catastrophic climate change.”

1

This dates back to the Rio declaration (1992) and states that "In view of the different contributions to global environmental degradation,
States have common but differentiated responsibilities. The developed countries acknowledge the responsibility that they bear in the
international pursuit of sustainable development in view of the pressures their societies place on the global environment and of the
technologies and financial resources they command.”
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Such investments and policies in the form of Carbon offsets, or even cash grants, tax credits etc. have
already started to bring about changes in global investments. For example wind energy development in
USA accounted for almost 40% of all new generating capacity in 2009.
According to Goldman Sachs, China’s GDP could reach USA levels in less than 18 years, while greenhouse
gas emissions in China are merely below 5 metric tons per capita relative to approximately 19 metric
tons in the USA. This means that the development of a carbon emissions market in China could be a very
important issue. The volume of this new “cap and trade” system is such that the market is forecasted to
become a multi billion industry, if, according to IPCC, annual global CO2 emissions have to be reduced
from about 28 Gigatons in 2006 to 20 Gigatons of CO2 by the year 2050 and to 10 Gigatons of CO2 by the
year 2100. Meanwhile, in the European Emissions Trading Scheme (ETS) European Union Allowances, or
EUA prices, have ranged from almost € 30 to below € 10 per ton of CO2. In comparison, the annual
aggregate revenues of total electricity suppliers in the U.S. amount to $ 320 billion.
The EU ETS scheme began operation on 1/1/2005 and now covers more than 10,000 installations and
approximately half of the EU’s CO2 emissions, being the world’s largest company-level “cap-and-trade”
system for trading in emissions of CO2. All 27 EU Member States participate fully in the scheme as well
as Norway, Iceland, and Liechtenstein. The system currently covers CO2 emissions from large emitters in
the power and heat generation industries and in selected energy-intensive industrial sectors.
It is perhaps too early to evaluate how well the EU ETS is moving towards its objectives. For countries for
which data was available (all 27 member states minus Romania, Bulgaria, and Malta), emissions
increased by 1.9% between 2005 and 2007. Moreover, the jury is still out on the long term prospects. In
2009 emissions fell by 11.6%, but this is mainly attributed to the economic crisis 2. By contrast, one can
look at the example of Sweden. In 1991 they adopted a carbon tax, which is an alternative market-based
measure. The Swedish Ministry of Environment has estimated that Swedish GHG emissions per GDP are
20 to 25% lower than they would have been without the tax3.
The main target of this study is to provide initially a definition and an analysis of the mechanisms of
carbon finance and its most advanced development. For this purpose, the nature of carbon finance and
its evolution are studied, case studies from other countries that have pioneered and used market based
measures are presented, and the role of various organizations, climate exchanges, carbon funds, banks,
governments are collected and analysed. The feasibility of a “carbon market exchange” in
Shanghai/Pudong is examined by studying the current situation and identifying the major obstacles in
2

Quoting Climate Action Commissioner Hedegaard: "Due to the crisis the significant drop in emissions does not come as a surprise. The EU has a
functioning trading system driving emission reductions even during a recession. We should not hide that the recession has significantly
weakened the price signal. The carbon market can and should be a stronger driver for low-carbon investments. And we must also realise that
because of the crisis it suddenly became easier to reduce emissions and that is good. Unfortunately that also means that European business did
not invest nearly as much as planned in innovation, which could harm our future ability to compete on promising markets." See also
http://europa.eu/rapid/pressReleasesAction. do?reference=IP/10/576
3

For Sweden, see http://www.oecd.org/dataoecd/25/0/2108273.pdf and
http://www.guardian.co.uk/environment/2008/apr/29/climatechange.carbonemissions and http://www.carbontax.org/progress/wherecarbon-is-taxed/ for other countries
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developing such a carbon trading market-based system. Finally solutions and measures required for the
promotion of the “emissions trading market” scheme are proposed.
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1 World Status of Carbon Finance
1.1 Carbon finance definition
According to the Kyoto Protocol and the United Nations Framework Convention on Climate Change
(UNFCCC) directives, Carbon finance is a generalized term for the fixed income cash flows created by
projects from the proceeds of the liquidation of their greenhouse gas emission reductions or from
trading in carbon credits / permits.
Carbon finance is a new sector of Environmental finance examining the repercussions of setting
constraints in the volume of the emission of greenhouse gases (GHGs) and imposing levies on firms
based on their GHG production and emission. These new economic rules in the global economy have
important implications on the balance sheets of corporations, and led to the launching of innovative
market-based instruments designed to transfer the environmental liabilities and risks from one party to
another and achieving environmental objectives.
This implies that the sum of permits cannot exceed the original cap / restriction set by some
governmental body, limiting total emissions to the agreed level. Corporations which plan to increase
their emission over their agreed limit must purchase permits from other parties emitting lower GHG
volumes.
According to the latest annual report from the World Bank, the global carbon market reached $144
billion in 2009, +6% from 2008 despite global economic recession which affected demand and supply
sides for carbon assets and led to a decrease in world industrial output.
It is a novel mechanism aiming at reaching the GHG emissions objectives from developed countries via
an international global carbon market.
The so-called Annex I industrialized countries under the UNFCCC can reach their quantified emissions
targets via (i) domestic measures (e.g., standards, taxes, subsidies, domestic emissions trading); and
partly via one of the Protocol’s three market-based mechanisms, i.e., International Emission Trading,
Joint Implementation (JI), and the Clean Development Mechanism (CDM).
Market mechanisms, i.e. CDM for greenhouse gas (GHG) mitigation projects hosted in developing
countries, and JI for projects located in economies in transition, already show that they can support
carbon projects financially and conserve those projects on a long term basis. Carbon finance thus
constitutes a main branch of contemporary development finance, and enhances the effectiveness of
other financial instruments by dealing with climate change and promoting sustainable development.
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1.2 The Kyoto Protocol Mechanisms
The main principle of UNFCCC, compiled in 1992, is the “stabilization of greenhouse gas concentrations
at a level that would prevent dangerous anthropogenic interference with the climate system.”
The Kyoto Protocol, compiled in 1997 and applicable since 2005, dictates the volume of emission
reduction obligations for developed countries (countries with economies in transition from Central and
Eastern Europe, as well). The so-called Annex I countries according to the UNFCCC (mentioned in Annex
B in the Kyoto Protocol), have to reduce GHG emissions by 5% under 1990 levels on average during the
first commitment period from 2008 to 2012 which introduces the “Assigned Amounts”. Developing
countries have not undertaken fixed emissions obligations, given that their top priority is to improve the
living conditions of their people, and in the past, they had contributed to CO2 emissions much less than
the industrialized nations.
The Kyoto Protocol gives the developed countries the ability to decide on their domestic policies and
measures via three market-based mechanisms (“Kyoto Mechanisms”):
1. The “Clean Development Mechanism,” which shifts Certified Emission Reductions (“CERs”) to
Annex I countries from projects developed in non-Annex I countries (Article 12 of the Kyoto
Protocol);
2. The “Joint Implementation,” which gives the option of Emission Reduction Units (“ERUs”) for
Annex I countries (Article 6 of the Kyoto Protocol);
3. The “International Emissions Trading,” i.e. trading of Assigned Amount Units (“AAUs”) and other
Kyoto Protocol credits (CERs and ERUs after they have been created by a project) among Annex I
countries under Article 17 of the Kyoto Protocol. “Assigned Amounts” represent the allowed
volume of GHGs that every country under commitment may produce annually.
CDM and JI produce CERs and ERUs, which are supposed to be bought by economies in transition and
non-Annex I countries. Each CER, ERU, and AAU corresponds to one metric ton of carbon dioxide
equivalent (tCO2e) and have the same equivalence for emissions reductions of Annex I countries.
This flexibility of choice in policies is based on the arguments that (i) costs of mitigation are not uniform
across sectors or globally; and that (ii) the environmental repercussions of a ton of GHG emitted in the
atmosphere is irrelevant to the location where it takes place, therefore, given the scarcity of resources,
GHG emissions reduction must be financed in a cost effective manner.
The Kyoto Protocol set the mechanisms and main principles, but the rules and modalities were
crystallized in the 2001 Marrakesh Accords.
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1.3 The Clean Development Mechanism (CDM)
The Clean Development Mechanism (CDM), the "flexibility" mechanisms described in the Kyoto Protocol
aims at motivating parties not included in Annex I to achieve sustainable / clean development and the
ultimate goal of the United Nations Framework Convention on Climate Change (UNFCCC), which is to
stop dangerous climate change; and to help Annex I countries with achieving compliance with their
emission reduction commitments.
The CDM gives industrialized countries the ability to invest in emission reductions wherever it is most
cost efficient globally.
The CDM is centered on the concept of emission reduction "production" which is subtracted against a
hypothetical "baseline" of emissions. The emissions baseline reflects the amount of emissions without
the CDM project under review. CDM projects are "credited" against this baseline, which means that
developing countries receive credit units for achieving these emission decreases. Emission cuts can be
less costly in developing countries than developed countries due to simpler environmental regulation
and other economic factors.
There are objections regarding the CDM about the additionality of emission reductions from CDM and
the fact that rich countries and corporations appear to dictate project types that could be potentially
against the economic interests of host countries. Therefore, the CDM demands from host countries to
confirm that CDM projects support their own sustainable development, while international regulation
also excludes the issuance of credits for certain activities, such as nuclear power or deforestation.
In order to avoid unlimited resort to CDM from developed countries, the regulation dictates that use of
CDM be ‘supplemental’ to domestic actions to reduce emissions. But this creates legal loopholes, as
countries can thus arbitrarily set required emission reductions (from a business as usual baseline).
Although there were no CDM transactions in 2002, they grew rapidly after 2005, when the Kyoto
Protocol started to apply, and the EU Emissions Trading Scheme (EU ETS) was initiated. The PCF was also
a model for the rest of the market and from 2003 to 2009, CDM/JI transactions reached $27 billion.
A market decrease in CDM/JI transactions in 2009 was attributed to economic recession worldwide, the
establishment of alternative carbon assets (Assigned Amount Unit, AAUs), and the closing of the Kyoto
Protocol’s current commitment period in 2012, which deterred some new projects from entering the
JI/CDM process.

1.4 The World Bank
In April 20005, the World Bank, along with the government and private sector partners in the Prototype
Carbon Fund (PCF), founded the world’s first global carbon fund with an initial capitalization of $135
million (a prototype of the days). It must be noted that PCF, and all other World Bank carbon funds, are
9

termed as “compliance” funds, where fund stakeholders do not aim at cash income, instead they receive
their pro rata share of emission reductions due to the fund portfolio as a compensation for their
financial contribution in the fund.
Since the PCF, the World Bank has launched a wide variety of funds and facilities, currently with a
capitalization of $2.5 billion with the cooperation of 16 governments and 66 firms.
After 10-years of engagement in carbon finance, the World Bank controls carbon assets which generate
annual or periodic fixed income or and carbon credits, after having been verified by a third party auditor
and (in most cases) issued as Kyoto-compliant assets. These carbon assets are:






CERs: Certified Emission Reductions from CDM projects;
ERUs: Emission Reduction Units from JI projects;
AAUs: Assigned Amount Units associated with project activities in JI host countries;
tCERs: Temporary Certified Emission Reductions from CDM forestry projects;
VERs: Verified Emission Reductions associated with some early carbon finance transactions.

VERs receive payments after the approval of an independent auditor, with a view to become a Kyoto
asset (CER, ERU, tCER or AAU) later.
The portfolio is spread among 57 developing countries and economies in transition and 23 different
technological solutions.
In many states, the World Bank carbon involvement contributed to the registration of their first CDM
project and the institution also pioneered by being the first to register projects with a new technological
background which made easier the later registration of other non- World Bank projects.
The World Bank also provides expertise to the CDM regulatory body (the Executive Board), and
implements new methodologies (52 different methodologies in 12 sectors). More recently, the World
Bank has also engaged in the generalization of carbon finance transactions through the launching of 17
CDM Programmes of Activities (PoAs). 2 other initiatives are being planned for the second commitment
period, the innovative Forest Carbon Partnership Facility and the Carbon Partnership Facility.
In the last years, 130 countries select so-called climate (low carbon / mitigation of climate change /
energy efficiency / renewable energy projects), as a major priority for the World Bank, although they
could have shown preference for education, health, industrial growth, or other some other economic
reform.
Major funding sources are the private sector pillar at the IFC (International Finance Corp, a member of
the World Bank Group), the IBRD (the International Bank for Reconstruction and Development)
financing middle income countries and IDA (International Development Association) financing low
income countries, grant funds that we have, and the Carbon Markets Division, into which fall the
private- and government-owned funds for generating carbon credits.
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The Climate Investment Funds (CIF) is the biggest fund, controlling $6.3 billion, managed by the World
Bank and the Regional Development Bank, with a presence in 43 countries. Aggregate investments
amount to $50 billion with the contribution of the Asian, African, and Inter-American Development
banks and the European Bank for Reconstruction and Development.
The whole effort aims at mobilizing the trillions of dollars of private investments, not just the scarce
reserves of international organizations and setting clear rules and a truly global agreement for carbon
emissions reduction.

1.5 The Project Cycle and Validation by Independent Audit
The CDM and JI project cycles differentiate from typical project development through the preparation of
a project design document (PDD), the validation of the project, and the verification of emission
reductions. These processes could also take place simultaneously with the building of the project,
however delays in the CDM or JI, create extra delays in the implementation, especially in countries
where there is low capacity or complex regulatory or approval procedures and there is, of course,
scarcity of capital resources.
A developed country must obtain the approval of the developing country for a CDM project hosting the
project ensuring that the project also leads to sustainable development. Then, the applicant (the
industrialized country) must apply the methodologies set by the CDM Executive Board (EB), in order to
show that the carbon project would not have happened anyway (additionality) without the aid of extra
subsidy via carbon credits, and must calculate a baseline assessing the future emissions in absence of
the registered project. This must be validated by a third party agency, called a Designated Operational
Entity (DOE), which confirms that the project achieves real, measurable, and long-term emission
reductions. The validation from an accredited Designated Operational Entity (DOE), assesses a project
according to the Project Design Document (PDD) vis-a-vis the CDM requirements.
All proposed CDM projects must have an approved baseline and monitoring methodology, in order to be
validated, approved and registered. Baseline Methodology describes how to estimate the baseline
under conditions and the monitoring methodology sets monitoring parameters, quality assurance, and
equipment to be used for the calculation of the emission reductions. The approved methodologies are
all codified under terms such as "AM" for "Approved Methodology", "ACM" for "Approved Consolidated
Methodology," "AMS" for "Approved Methodology for Small Scale Projects" and so on. If a project
developer does not find a suitable methodology for their project, a new methodology can be proposed
to the Meth Panel, and if it is approved, it will become an Approved Methodology.
It is necessary to ensure the environmental credibility of the system with a desk review and a site visit,
so as to compensate for any weaknesses or even remove non-CDM compliant project proposals from
the so-called CDM pipeline, in case it is found inadequate. The 3 internal levels of review are: Audit
reviews of the PDD and attached documentation, a site visit, and a validation protocol with assessment
and recommendation.
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The EB thus judges whether or not to include / accept the project. If a project is registered and
completed, the EB issues credits, called Certified Emission Reductions (CERs, or carbon credits),are
granted to project participants, given that there is a verified difference between the baseline and the
actual emissions.
Thus, the official targets for carbon emissions are achieved by means of CDM, optimal cost-efficiency of
CO2 reduction policies in developed countries and carbon leakage, as a side-effect (i.e., the transfer of
CO2 emissions, owing to mitigation policies in a developed country or economic sector which increases
another country's or sector's emissions, e.g., through relocation of industries from Annex I to non-Annex
I countries).
In parallel, transfer of clean, less polluting technologies also benefits developing countries.
The cost-saving capabilities of a crediting mechanism are very important, as compliance costs could
even drop 50% vis-a-vis the baseline costs in the scenario, at which are emission reductions are only
achieved through actions in Annex I countries, exclusively. But this hypothesis is the ideal case, if we
exclude any transaction costs and uncertainty about the actual performance of emission savings. What
is more, some Annex I countries have an elevated potential economic loss (Australia, New Zealand, and
Canada) due to their focus on commodities economy. Non-Annex I countries, such as China, could even
have a small supplementary revenue from such policies.
Theoretically, crediting mechanisms are supposed to curb leakage, but the volume of leakage is a
function of the established baseline according to which credits are issued. Thus, the contemporary CDM
methodology cannot avoid at least some leakage in many cases.
The whole problem becomes even more complicated, as emission reductions from the CDM must be
additional, which is a very controversial issue. On the other hand, in the absence of additionality rules,
just an income transfer to non-Annex I countries would simply take place from the imposition of the
whole policy.
Large transaction costs for additionality assessment are caused by delays (bottlenecks) in validating
CDM projects and this leads to significant obstacles to the smooth growth of the CDM, which has a
mission to spur emissions mitigation in developing countries.
The CDM is, in a way, subsidizing emissions reductions, but does not punish emission increases which
can motivate businesses to increase their emissions temporarily, with the intention to be granted credits
for reducing emissions later.
CDM also makes non-Annex I countries lose their interest in capping their emissions. Also, most
developing countries have a greater economic gain from a cost efficient CDM than a globalized
emissions trading scheme (ETS), according to which they must significantly reduce their emissions. This
would not apply, of course, if the distribution of emissions rights in the ETS were heavily in favor of
developing countries. Therefore, as emission mitigation costs are smaller in developing countries than in
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industrialized countries, developed countries will meet emission reduction targets mostly by gaining
credits for emissions reductions in developing countries, if administration costs are low.
The IPCC estimates GDP losses for OECD Europe, if they use exclusively CDM and JI, at somewhere
between 0.13% and 0.81% of GDP, instead of 0.31% to 1.50% with domestic action only.
There will always be options for cost-efficient domestic emission reductions available for Europe, but
this is not enough: a typical example is the cost for converting consumption of coal to gas which is
approximately €40-50 per ton CO2 equivalent (tCO2e). In comparison, forward CERs from CDM projects
are priced between €5 and € 20 per tCO2e.
Which option, a capped entity selects, depends on whether one can manage certain risks involved in
future CDM projects: e.g. the project's baseline and monitoring methodology may not eventually be
validated; or the host country may not accept the project; or the CDM Executive Board may not approve
the project; or the project may underperform; or the buyer may not receive the prearranged CERs at the
predetermined time.
Other complex aspects are problems with the international transaction log (the infrastructure
guaranteeing and safekeeping international transfer of carbon credits) or the reliability of the seller,
which is measured by international rating agencies.
At the beginning, investors and countries had mostly focused on projects combating industrial gases,
mainly hydrofluorocarbon-23 (HFC-23) and nitrous oxide (N2O As HFC-23 is a potent greenhouse gas byproduct of HCFC-22 production), it was economically viable to dedicate entirely new industrial units
solely for destroying this gas which led the CDM Executive Board to modify crediting conditions, in order
to deal with so-called perverse incentives.
Industrial gas projects for HFC-23 emissions will constitute 20% of the CDM emission reduction volume
until 2012; in these projects, South Korea and Brazil had a significant share at the beginning, but then
India and China also joined the race.
Until spring of 2010, 2099 projects have been registered by the CDM Executive Board as CDM projects,
which mitigate greenhouse gas emissions by approximately 220 million tCO2e per annum and another
4,000 projects have not been certified yet with a potential to mitigate over 2.5 billion tCO2e until 2012.
However, the processing rate for the proposals is very slow and just a small part of these projects will be
validated.
At the same time, emissions of the EU-15 are estimated at 4.2 billion tCO2e per annum with most CERs
granted, up to recently, originating from HFC destruction projects. Nowadays, the most rapidly-growing
project categories are related with renewable energy and energy efficiency.
By 2012, the largest future units for CER production are estimated to be in China (52% of aggregate CER
volume) and India (16%). CERs from Latin America and the Caribbean represent 15% of the market, with
Brazil having the second largest share, 7%.
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Least developed countries have a much lower performance in the CDM production, up to now. As
baseline calculations for LDCs are modest, they do not gain much from carbon finance, because of its
regulations. What is more, the emission reduction potential for non-renewable biomass replacement
projects has dropped 50% due to regulation, which has an impact on Sub-Saharan Africa, where
populations heavily use firewood. Forestry projects are also not very welcome under the CDM and
agriculture is even excluded, policies that negatively affect poor countries. Finally, Transaction costs and
CDM process complexities give a comparative advantage to the more advanced developing countries,
and create barriers for LDCs.

1.6 Issues on the recognition of carbon credits and additionality
The principle of supplementarity of the Kyoto Protocol dictates that before a country buys in carbon
credits it must first abate emissions internally. The Clean Development Mechanism, a so called Flexible
Mechanism allows capped entities to achieve real, permanent emissions reductions in sectors outside
the cap.
The process for approving a carbon project for its “real, measurable, permanent” reduction of emissions
follows the CDM methodology: The so-called project sponsors submit, via a Designated Operational
Entity (DOE), their proposals for emissions reduction and the CDM Executive Board, with the CDM
Methodology Panel and their expert advisors, examine these as to how and if they really achieve
“additional” reductions.
It is obligatory for the generation of carbon credits to prove a notion of additionality, i.e. whether the
project would have been implemented, even in the absence of income from carbon credits. Carbon
credits from projects that are "additional to" the business-as-usual scenario exclusively constitute a real
environmental gain. Carbon projects that can achieve high economic gains without extra income from
carbon credits; or that are dictated by other regulations; or that are standards in a business e are
normally rejected after a specialist review. Even voluntary carbon offset projects must comply with the
concept of additionality.
This is a serious obstacle, because many projects that can curb GHG emissions vis-a-vis historical
volumes are bound to be implemented without this form of subsidy. So in this case, giving offset credits
for GHG reductions to this project will eventually bring in a positive net increase in GHG emissions.
Basically, two types of additionality have been introduced 'financial additionality' and 'investment
additionality' which are also mentioned as synonyms. 'Investment additionality', was finally rejected
during negotiation of the Marrakesh Accords. Investment additionality means that a project that
exceeds a predetermined risk-adjusted profitability level is considered non-additional. The concept of
'financial additionality' is related to an economically non-viable project that can become viable due to
the supplementary contribution of CDM revenues.
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It is believed that the environmental additionality interpretation could facilitate CDM validation, but this
definition would lead to abuse of the CDM by free-riders, allowing developed countries to produce even
more CO2, and it would not achieve emission reductions in the CDM host regions. However, it is not
feasible to guess with 100% certainty what the income would be without the CDM or in absence of a
given project, a frequent argument invoked against CDM.
The CDM is a substitute to domestic emission reductions, but there are concerns that if projects that
would have been financed anyway are registered as CDM projects, then the final impact is an increase of
global emissions, as those credits will be issued to increase domestic emissions and fail to reduce
emissions in the developing country, where the CDM project is located. This can happen, in cases of
overstated baselines. On the other hand, it is claimed that far too many projects are rejected unfairly
due to additionality objections in their assessments.
One of the main selling points in many cap-and trade proposals is what they claim as “full certainty on
the emission reductions achieved by the mechanism”, that is, if one sets a cap on emissions, that cap
will absolutely be met. This stems from the fact that if one wants to set the cap at (say) 1 billion tons of
CO2, one would auction only 1 billion tons of allowances, and then be able to enforce the cap. Let us
assume the claim is correct and the cap is enforceable4.
A question then is what should be the cap. For somebody to select it, he or she will have to know what
the costs and benefits will be for that particular selection, so that this selection is better than another
selection. In a sense, the correct level of reduction is the level at which the costs of further reduction are
larger than the benefits of that additional reduction. Unfortunately, no one knows what that level is. So,
absolute precision in meeting a cap if it is unclear what the cap should be is a problem, and in my
opinion makes that selling point less valuable. And if a cap is set wrong, it is difficult to change.
The other side of the coin is even though we may reach the cap we selected, the carbon price that will
be established will be largely unknown, being a function of future supply and demand for carbon.
Forecasting reports by reputable houses are full of many assumptions and caveats. EU ETS carbon prices
have dropped precipitously as a result of the recent economic crisis.
One way around this uncertainty is if there is an upper (and/or lower) bound on the carbon price (a
“safety valve” like the one in the US Kerry-Lieberman bill, for instance). If this is the case, the certain
emission reduction level may disappear. Price uncertainty will also serve as a serious dis-incentive for
long-term CO2-reducing technology investments. By contrast, in a carbon tax scheme, the carbon price
(say, $100 per ton) will be known in advance, and investors (who like price certainty) will be able to
react to it more rationally.

4

This may be a big assumption, by the way. It is speculated that the costs of enforcement will be the high side. Also, as the cap is being
reached, carbon price may skyrocket, even years before the cap is reached. Market fears and expectations may skyrocket prices, which may in
turn collapse for any political reason – see today’s stock markets on fears of default by PIGS.
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1.7 CDM and various project types
Large hydropower projects, which are considered as unsustainable by ecologists, can also become CDM
projects. However, the CDM Executive Board and others question the element of additionality in these
projects, as many of these projects had begun long before applying for CDM validation. Therefore, third
party auditors agreed that projects applying for CDM validation more than one year, after their
investment decision has been taken, must not be acceptable. What is more, CERs from hydropower
projects are no longer listed on European carbon exchanges, due to disagreements of different member
states.
Other controversies include the sinks project which cannot ensure storage of carbon forever, and the
accounting methods for carbon storage in biomass are questionable. This led to two separate carbon
currencies (temporary CERs and long-term CERs) to represent these projects which are not accepted in
the European Union's Emission Trading Scheme. Carbon capture and storage are also a very
controversial issue for exactly the same reasons, as above.

1.8 Carbon credit
A credit that can be traded is either an emissions allowance or an assigned amount unit which was
initially assigned, or auctioned by the national administrators of a Kyoto-compliant cap-and-trade
scheme, or it can be an offset of emissions. Offsetting and mitigating take place in any developing (CDM)
or developed (JI) country as defined by Kyoto Protocol, originating from a carbon project via a UNFCCC
mechanism, initiated by national governments, or operators who have been given quotas by their
country. After the approval process, the resulting Certified Emission Reductions, or CERs, are fully
tradable.
Climate exchanges function as spot markets for allowances, but also futures and options markets
operate in parallel facilitating market price discovery and ensuring liquidity.
Quotes of Carbon prices are given in Euros per ton of carbon dioxide or its equivalent (tCO2e). Other
greenhouse gases are also tradable as multiples of carbon dioxide according to their global warming
potential.
At the moment, various exchanges are trading carbon allowances, such as European Climate Exchange,
Nord Pool, PowerNext and the European Energy Exchange. There is also a private electronic market
launched in 2008, CantorCO2e.
As energy consumption and emission volumes will rise in the next decades, the law of supply and
demand is expected to increase the market price, which renders the whole emissions trading business as
a very promising financial sector, in terms of future growth potential, according to certain market
participants / experts.
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There are complications and uncertainties though, because an allowance, such as an Assigned amount
unit (AAU), or its homologue European Union Allowance (EUA), may vary in terms of price vis a vis an
offset such as a CER. This phenomenon arises, because there is no developed secondary market for
CERs, and heterogeneity among projects which causes difficulty in pricing, as well as vagueness owing to
the issue of supplementarity and its lifetime.
While EUAs are applicable only for the EU ETS, CERs are an international carbon standard asset, fully
liquid and usable by corporations or governments. Roughly 65% of the CDM and JI credits have been
absorbed by European entities, while Japan has made approximately the rest of all purchases. Private
buyers are the majority .and most credits come from China and India. What is more, offsets from a CDM
carbon project have a limited price, as EU ETS operators are subject to constraints in terms of the use of
this mechanism. Basic attributes of carbon credits are vintage, i.e. the year, in which it took place.
The so-called source corresponds to the project or technology applied in offsetting the carbon
emissions, such as land-use, methane, biomass, renewable energy and industrial energy efficiency which
can also bring in other environmental benefits, as well.
Certification regime is the system and procedure (like Voluntary Carbon Standard and the CDM Gold
Standard or standards for the validation of environmental co-benefits like CCBS, by the Climate,
Community & Biodiversity Alliance and the Social Carbon Standard, by Ecological Institute) for approving
and registering carbon offsets. Emissions markets, the CDM, or the voluntary market, have differences in
these processes, however, certain industry standards exist.

1.9 Emissions market and derivatives
Emissions markets are, at the moment, small compared to other long-established markets. However, as
the EU ETS market could expand to cap more sectors such as aviation, and the chemical industry
countries, there are great expectations for the emissions markets, many entities are starting to become
involved: ECX/ICE Futures Europe, Eurex, NYSE Euronext, Nordpool, CME and NYMEX, multilateral
trading facilities (MTF) for over the counter (OTC) trading, clearing houses, including the London
Clearing House and other initiatives underway.
The most important market in operation, the EU ETS, overcame some initial problems, provides good
liquidity and tight bid/offer spreads. The CERs market is less developed but it has greater long-term
growth potential.
The emissions trading market can become the centre of the energy markets and even the largest
commodities market of all. There is a connection with the power, gas, coal, oil, weather and freight
markets, which influence emissions prices.
However, institutional investors such as pension funds do not open positions in emissions markets,
unlike commodities markets. Their lifespan has a certain degree of uncertainty in the future, there is
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high volatility, immaturity and the related products do not offer diversification capabilities to portfolios,
as other traditional commodities do.
Retail investors are mostly absent, although some investment products linked to the emissions have
come up like mortgage products with a carbon market embedded term.
What is more, there is so called Market Foundation risk which limits confidence in the market. Because
political decisions made on an international basis influence the market fundamentals, e.g. CERs, EU ETS
allowances, which must be wisely allocated in order to ensure balance between supply and demand,
which is crucial for creating a market with a reason for existence. For example, Phase I of the EU ETS had
become meaningless, since there was overflow of allowances, degenerating their importance. The
balance in Phase II is better, as prices are at credible levels, however danger due to over- or underallocation always exists.
There are also issues of lack of fungibility, i.e. capability of mutual substitution for various emissions
rights, e.g. validity problems for various types of CERs in different trading venues, project recognition for
CDM registration and accounting standards application problems for emissions market transactions.
Participants are also worried about the consequences of fixed supply of emission allowances on the
derivatives market, if the number of open derivative contracts increases to the point that the aggregate
volume financial contracts is greater than the volume of underlying assets that delivered at expiry.
The lack of links between markets deters market participants; however, liquidity can improve, as soon as
inter-registry connectivity problems are permanently solved by governments. Capacity and maintenance
of these interconnections must then be guaranteed, in order to provide a smooth market function in the
future.
Other issues are credibility of the emissions trading markets exist as a way to combat climate change.
For many parties, such as corporations, investors or infrastructure providers, any unfavorable scientific
comment against this novel emissions market risks can be a serious blow to its importance. Especially
Voluntary Emission Reduction market suffers from low reputation, since its rationale fails to convince
many people that it can have a credible climate change benefit.

1.10 Prospects of failure of climate change policies
There are serious arguments in favor of the theory that over the next several decades, global
governments will propose even tougher emissions standards than those proposed -- in the 1997 Kyoto
Protocol, but they will fail, as the political will for stringent regulations will disappear almost completely,
as modern emerging superpowers such as Brazil, India, and China will simply not accept draconian
emissions reductions, and the influence of pro-regulation side in the United States and Europe will not
be enough to change the attitude of the new economic giants.
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After years of research, there still seems to be no broad consensus in the scientific community about the
rise in Earth’s temperature and coming scientific publications can be the death blow to Green House Gas
Theory, even in the next decade. It is also virtually impossible to convince all parties to agree on such
costly matters, as for them the costs are greater than the benefits, and they will anyway join while freeriding on the costs paid by the others willing to accept the cost. Such a universal agreement creates
many incentives to cheat. Sacrificing self-interest for the greater good-altruism is almost nonexistent
throughout the history of mankind and definitely not its driver. U.S.A.’s controversial attitude in GHG
emissions policies is also alarming and motivates emerging nations not to comply in the future, as their
aggregate carbon emissions are just a fraction of the developed countries track record.
In the end, new technologies, like nuclear fusion, or others, not even imaginable today, could solve the
energy problem of mankind.
Carbon trading markets with trading volumes of $132-billion in 2009, mainly in the European Union, and
in theory, it could reach $3-trillion by 2020, because even more jurisdictions worldwide participate in
carbon trading (oil, the most traded commodity, has $2-trillion annual transactions). But its abstract
nature renders it the perfect white collar crime of the future for a fraud, given that is all about an
intangible commodity and already, $7.4-billion worth of fraud has been disclosed recently, in the EU’s
carbon market. Europol claims that up to 90% of all carbon market volume in certain EU countries was
fraudulent.
Generally, it could be claimed that, an army of inspectors and auditors are required to control
transactions for the company’s carbon footprint, the contracted carbon projects like windmills overseas,
or even counters measuring the flow of gases recording CO2 and other flows, or if forests are actually
planted. Phony projects or “pumping up” of the baseline are already existent problems and
furthermore, even money laundering could be facilitated by using illegally obtained capital for
mechanical equipment for a carbon project, especially in developing nations, and the launderer would
then manage to be funded by selling carbon offsets.
In conclusion, carbon markets viewed by many as political structures under the control of politically
empowered officials/ regulators who are supposed to play the role of gatekeeper in a multi-trillion
dollar market. As they are too many to regulate, the tendencies for corruption are so strong, that in the
end they will crush any remaining will to continue this globalized social experiment.

1.11 The global warming controversy as a threat to the status quo of carbon
markets
Accurate satellite, balloon and mountain top observation samples during the last 30 years, have
indicated negligible changes in the long term rate of increase in global temperatures. What is more,
mean ground station data set indicate warming of 0.6 to 0.8 deg C in the last century, which is a normal
fluctuation considering the entire time series of the last millennium. However, the ground stations are
unevenly placed across the planet. The worst problem regarding accuracy is that they are mostly
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distributed in emerging urban and industrial regions, the so-called heat islands; therefore, they give
observation values higher than rural areas due to local heat retention, because of urban activity, not
global climate change. But this data provides the input for the controversial climate models of
climatologists and international organizations.
If we take the long term view, the globe just went through the Little Ice Age which ended in 1850. In
short term analysis, more accurate satellite data have even indicated gradual decrease in earth’s
temperatures.
This is a relatively cool period for Earth, since a few hundred years ago, the Vikings could even live in
south areas of Greenland, and vineyards could be cultivated in the North of London, situations that are
unimaginable nowadays. Ice core data also shows that in the past, temperatures had gone up ten times
the current increase, and dropped once again, within a single human lifespan.
There is nothing alarming about warmer temperatures: mild winters can even save hundreds of
thousands of lives each year in Europe and has a tremendous economic benefit for economies
dependent on oil and natural gas imports, such as the European countries.
The so-called "hockey stick" graph, appearing in Al Gore’s “An Inconvenient Truth” and a former exhibit
of both the UN's IPCC and Canada's Environment Department (Figure 1) is now claimed to have been
proven fraudulent, as it did not illustrate historically verified climatic fluctuations. It has now been
deleted from the IPCC documents without notice and totally rejected by the scientific community as one
of the biggest scientific hoaxes of the last 100 years, although it is still nowadays exhibited by
organizations, such as the Sierra Club or Greenpeace. In Figure 2, other historical climate
reconstructions can be viewed.

Figure 1: The notorious “hockey stick” graph in the in the 2001 IPCC report
(http://en.wikipedia.org/wiki/File:Hockey_stick_chart_ipcc_large.jpg)
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Finally it must be stressed that up to now, there is no widely accepted scientific evidence that
anthropogenic CO2 has any impact on global warming or triggers "climate change". Nevertheless, there
is a lot of data showing that elevated CO2 levels are a positive development for plant life on Earth.
The biggest contributor of greenhouse gas is the earth’s oceans; Over 95 percent is due to atmospheric
water vapor in Earth's atmosphere, and even natural wetlands also produce more greenhouse gases per
annum than the aggregate anthropogenic activity. In fact, animals and volcanoes emit so much CO2 that
absolutely surpass human emissions. (http:// www.geocraft.com/ WVFossils/ice_ages.html#anchor
2108263)

Figure 2: Ten (10) different published reconstructions of mean temperature changes during the 2nd
millennium
(Source: http://www.globalwarmingart.com/wiki/File:1000_Year_Temperature_Comparison_png)
Data from:http://www.ncdc.noaa.gov/paleo/recons.html The NOAA Paleoclimatology Program archives reconstructions of past
climatic conditions derived from paleoclimate proxies)
(dark blue 1000-1991): P.D. Jones, K.R. Briffa, T.P. Barnett, and S.F.B. Tett (1998). , The Holocene, 8: 455-471.
(blue 1000-1980): M.E. Mann, R.S. Bradley, and M.K. Hughes (1999). , Geophysical Research Letters, 26(6): 759-762.
(light blue 1000-1965): Crowley and Lowery (2000). , Ambio, 29: 51-54. Modified as published in Crowley (2000). , Science, 289:
270-277.
(lightest blue 1402-1960): K.R. Briffa, T.J. Osborn, F.H. Schweingruber, I.C. Harris, P.D. Jones, S.G. Shiyatov, S.G. and E.A.
Vaganov (2001). , J. Geophys. Res., 106: 2929-2941.
(light green 831-1992): J. Esper, E.R. Cook, and F.H. Schweingruber (2002). , Science, 295(5563): 2250-2253.
(yellow 200-1980): M.E. Mann and P.D. Jones (2003). , Geophysical Research Letters, 30(15): 1820. doi:10.1029/2003GL017814.
(orange 200-1995): P.D. Jones and M.E. Mann (2004). , Reviews of Geophysics, 42: RG2002. doi:10.1029/2003RG000143
(red-orange 1500-1980): S. Huang (2004). , Geophys. Res Lett., 31: L13205. doi:10.1029/2004GL019781
(red 1-1979): A. Moberg, D.M. Sonechkin, K. Holmgren, N.M. Datsenko and W. Karlén (2005). , Nature, 443: 613-617.
doi:10.1038/nature03265
(dark red 1600-1990): J.H. Oerlemans (2005). , Science, 308: 675-677. doi:10.1126/science.1107046
(black 1856-2004): Instrumental data from the Climatic Research Unit and the e UK Meteorological Office Hadley Centre.
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The Canadian Government has classified CO2 among a number of toxic substances listed by the
Environmental Protection Act, reportedly for political reasons; in the U.S.A., president Obama is also
declaring CO2 as a "dangerous pollutant", although a few claim this is unscientific, given the fact that
every living creature on earth exhales this gas (http://noir.bloomberg.com /apps/news ?pid
=newsarchive &sid=alHWVvGnkcd4).
The findings of the Japan Agency for Marine-Earth Science & Technology (JAMSTEC) and Japan Society of
Energy and Resources (JSER) (http://www.jamstec.go.jp/es/en/project/list_kyoudou2010.html) in 2009
could be a lethal blow to emissions trading financial markets sooner or later, as well as a myriad of other
independent scientific publications which reject the IPCC's theories about continuous, monotonic
increase atmospheric temperatures on Earth, anthropogenic causes of global warming, climate models,
anthropogenic CO2 contribution to greenhouse effect, etc.
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2 Country Policies in Carbon Finance
2.1 U.S. policy in Carbon Finance
Although Europe constitutes the largest emissions market in the world, the economic potential of
emissions trading was first tested in the USA which applied a cap and trade scheme to cut sulphur
dioxide emissions by 43% from 1990 to 2007 at 75% lower cost than what was initially expected. This US
cap and trading systems for air pollutants only aimed at emissions from electricity generation in power
plants and it did not regulate other industrial installations. Thus, there were no competitiveness
objections.
During the Clinton Administration, Vice President Al Gore was the main participant in compiling the
Kyoto Protocol, in 1997, but the US Senate declined its ratification, due to the potential negative impact
to the US economy and further justified this attitude with the non obligatory compliance of India and
China.
President Bush had a similar attitude towards the Kyoto Protocol, by having objections regarding the
differences in obligations for industrialized and developing countries and the potential hazards for the
USA.
The US Congressional Budget Office (CBO) document “Policy Options for reducing CO2 emissions,”
compares cap-and-trade with a carbon tax system5. The CBO paper compares the efficiency and CO2
reduction potential of ETS vs. Tax (including a worldwide tax) and concludes briefly that a tax on
emissions would be the most efficient incentive-based option for reducing emissions and could be
relatively easy to implement. It goes on to conclude that an inflexible annual cap would be the least
efficient option among those considered here, whereas the net benefits of a tax could be roughly five
times as high as the net benefits of an inflexible cap. Further analysis in said document shows that the
CO2 reductions would be nearly double with a tax scheme than a cap scheme (with a tax system the
companies involved will keep benefiting while reducing emissions but with a cap there is no further
incentive once the cap is reached)6.
During the Obama Administration, the U.S.A did not only sign the Kyoto Protocol which expires in 2012,
but the administration also tried to modify almost the entire structure of the Protocol in Copenhagen by
proposing extreme ratifications of the Kyoto emission management system which were not accepted by
other parties. However, to compile a new regulatory framework, would require a significant delay that
could end global emissions reductions initiatives permanently.
5

Doc is available at: http://www.cbo.gov/ftpdocs/89xx/doc8934/02-12-Carbon.pdf

6

Another US CBO document on the subject, with a useful summary is available at: http://www.cbo.gov/ftpdocs/80xx/doc8027/04-25Cap_Trade.pdf
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Nevertheless, the US House of Representatives passed the American Clean Energy and Security Act of
2009 (ACESA) that plans a cap-and-trade program aiming at reducing emissions 17% by 2020 and 83% by
2050, both relative to a 2005 baseline. The US Senate also compiled the - Clean Energy Jobs and
American Power Act (CEJAPA). CEJAPA is supposed to reduce emissions by 20% by 2020 and 83% by
2050, both relative to a 2005 baseline. The Environmental Protection Agency is already implementing
regulations to control GHGs according to the Clean Air Act.
Therefore, some firms have began to take measures towards the future directives of US legislation, by
assessing, in their quarterly earnings reports, how these new laws would reduce earnings.
What is more, the various States have taken initiatives by passing climate change laws including regional
cap-and-trade programs, renewable energy standards and feed-in tariffs.
The U.S.A. emissions market is thus, mostly a voluntary market, but various cap and trade regimes are
either fully implemented or near-imminent at the regional level. The U.S.A. have three regional carbon
cap and trade programs at different stages that could be merged into a national scheme in the future:
•
•
•

Regional Greenhouse Gas Initiative
Western Climate Initiative
Midwestern Greenhouse Gas Accord

The first obligatory, market-based cap-and-trade program in the U.S.A. is the Regional Greenhouse Gas
Initiative (RGGI), in Northeastern states in 2009 (considered relatively small) for greenhouse gas
emissions from power plants. RGGI is a small-scale, CO2 reduction program established by a group of
northeastern and Mid-Atlantic States in 2003 with a goal of reducing CO2 emissions from power plants in
the region 10 percent by 2018. It has exhibited significant volatility in the past; the pollution permits
even dropped 50 percent in the turbulent 2008-9 period.
Western Climate Initiative (WCI) is a regional cap-and-trade program including seven western states
(California notably among them) which aims at reducing emissions by 15% relative to the 2005 levels by
2020. Its ultimate goal is to establish an international cap and trade scheme including the United States
and Canada.
Another important American emissions market was the Chicago Climate Exchange (CCX). This was
another voluntary, but legally binding, greenhouse gas (GHG) emission reduction trading scheme for
offset projects in North America and Brazil that used independent verification, traded six greenhouse
gases, and had been active since 2003 with an aggregate baseline of 680 million metric tCO2e (it was
shut down, just recently). It comprised of the Trading Platform where Registry Account Holders can buy
and sell offset credits, the Clearing and Settlement Platform for executing transactions information and
the Registry, and the system database where the details of the Carbon Financial Instruments of Registry
Account Holders were stored.
The market fragmentation of the U.S.A. is even more complex though, if we also consider the role of
CantorCO2e, a private exchange initiative which serves as a services provider for international
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environmental (Kyoto markets, i.e. CDM, JI and European emissions trading, the American compliance
markets, and the voluntary carbon market) and energy markets, but also operates as a private market
for various environmental credits by matching buyers and sellers of these products through processes
such as continuous and customized auctions:












Acid Rain SO2 Emission Allowances
NOx Ozone SIP Call Emission Allowances
REgional CLean Air Incentives Market
New Source Review NOx, SOx, VOC, PM10, and CO
Discrete Emission Reduction Credits
Houston-Galveston Area Mass Emission Cap and Trade NOx Allowances
Illinois VOM Allotment Trading
Greenhouse Gas Offsets
Renewable Energy Certificates
Wastewater Credits
Biodiversity Credits

The firm also conducts forward sales, third party hedging execution and clearing. CantorCO2e also offers
consulting services, such as market research, and CDM and voluntary carbon quantification
methodology development, project documentation, credit approval issues, technological-energy
management, policy, investment, and strategic consulting.
Inside U.S.A., there is a lack of consensus regarding the attitude of different States vis-a-vis the
emissions reduction debate, and there are strong objections e.g. from Pennsylvania, major coal
producer and manufacturing state, who only participates as an observer to the Regional Greenhouse
Gas Initiative, or Arizona which will not enforce a cap-and-trade program, due to the economic
recession.
Of course, U.S.A. are not alone in having an ambiguous attitude among industrialized countries, as
Australia also has a similar stance, by refusing to sign the Kyoto Protocol. As the U.S.A. adopt a very
moderate attitude, the rest of the world also becomes reluctant.
In the futures U.S.A. cap-and-trade market, the government is expected to provide a great volume of
tradable pollution permits of CO2 and other greenhouse gas emitters. The market would also likely
include offsets -- credits generated by companies such as Eco-Securities that would have to demonstrate
to U.S.A. agencies running the program that the offsets mitigate carbon pollution. If it finally becomes
obligatory, there are forecasts from executives CFTC, one of the possible regulators of this coming
American carbon market about trading volumes of even $2 trillion, or approximately $300 billion by
2020, according to Point Carbon, an Oslo-based environmental market research company (under the
assumption of tCO2e trading at $15 on average).
What is more, there is a lot of skepticism in the USA on the use of OTC, after the financial meltdown in
the global markets from the repercussions of CDSs and CDOs on the U.S. banking system. Therefore, the
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House cap-and-trade bill banned OTC derivatives, dictating that carbon trading be conducted on
organized exchanges exclusively. The bankers lobby, however, opposes this ban, which is logical and
claims that such a policy limits the available options to a cap and trade scheme, and they insist that
banks and other parties freely participate without such restrictions.
There is also vagueness concerning the way the Senate environment bill for the cap-and-trade market
will work: It imposes a price floor of $11 per ton on carbon and it introduces a strategic reserve of
allowances which the U.S. government could resort to, in order to supply the market, if the carbon
market prices exhibit abnormal spikes.
Such measures, of course, create anomalies to a free market, and it proves how totally different the
carbon emissions markets are from traditional commodities markets. It, thus, has more features of a
compliance policy mechanism, than of a commodities market. Nevertheless, so many market players
have a tendency to compare it with the commodities markets, which is a quite biased and dangerous
opinion and may even have hidden agendas. There is a lot of debate about how this new market could
lead to the next financial bubble of the new millennium again through the involvement of financial
institutions and regulatory bodies, and in the end, investors could once again be badly harmed, just as it
happened with the dot com mania, the housing price boom, the subprime mortgage securities market,
or the commodities bubble: Experts are hypothesizing that speculators will eventually control U.S.
carbon prices, as their market entrance may ignite a classic boom-and-bust cycle: For example, the 2008
price bubble in crude oil, corn and other commodities led to over $110 billion economic loss for U.S.
consumers.
Nevertheless, the scenario above although discussed by serious analysts, appears currently highly
probable, as the Chicago Climate Exchange (CCX) announced on October 21, 2010 that it will stop carbon
trading this year, a development which, paradoxically, is not sufficiently reported by the mainstream
media. Market claim that the failure of the CCX indicates that international carbon trading is “dying a
quiet death.” When launched in 2000, CCX’s carbon trading market was expected to grow to reach from
$500 billion to even $10 trillion trading volume levels, and it was enthusiastically supported by
politicians. Since its start in 2003 the CCX had certain high calibre participants, like Ford, Bank of
America, IBM and Intel, as voluntary contributors, but now all the American-based firms are abandoning
the whole scheme.
Trading in carbon emissions credits may be voluntary in the U.S., but the CCX was supposed to act as the
exchange of the mandatory carbon trading as dictated by some future cap-and-trade law, the sole
purpose for its establishment. However, the reprise of the Republicans after the mid-term elections has
given power to global warming cynics, who are opposing climate legislation political agenda.
An exception is California with its own cap-and-trade scheme. This state promotes a joint trading
agreement until 2012 between members of the Western Climate Initiative, an objective that seems
rather improbable at this moment.
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2.2 The EU ETS
Being the major multi-national emissions trading scheme in the world (under the Kyoto convention), it is
of great importance for the carbon finance industry of China, since it absorbs carbon credits from CDM
carbon projects.
It currently covers more than 12,000 installations, accountable for almost half of the emissions of CO2
in the EU jurisdiction and 40% of aggregate greenhouse gas emissions of the underlying economies.
Through the years, it continuously undergoes significant transformations (in draft form as well), e.g.
centralized allocation (freezing of national allocation plans) by an EU authority, change of percentage of
auctioning permits instead of free allocation, or introduction of other greenhouse gases, such as nitrous
oxide and perfluorocarbons, initiation of a new (3rd) Trading Period revision of overall reduction targets
of greenhouse gases for the sector of 21% in 2020 vis-a-vis 2005 baseline or inclusion of the airline
industry after 2012.
The scheme dictates that major emitters within the EU measure and publicize their CO2 emissions each
year, and deliver emission allowances to the country of their jurisdiction corresponding to their CO2. The
free emission allowances to each plant operator with obligations for the EU ETS are granted as a
aggregate amount for multiple years, called Trading Periods, in order to smooth out / compensate for
any demand spikes due to extreme weather conditions. The allocation is based on the Member State
National Allocation Plan, NAP. However, remaining allowances cannot be transferred from one trading
period to the next, which brings in anomalies to the free trading mechanism of the allowance, as it
diverges from the stock market paradigm. Phase I suffered from significant surplus (over allocation) in
allowances, that led to a price crash from €30/ton to €10/ton, and even almost converging to 0, at €0.03
at the beginning of December 2007 and forecasts indicate the same development in Phase II, however
carbon prices are being conserved at present levels, because there are prospects, that the surplus will
be transferred to the more draconian third phase. Generally, the inability in forecasting future emissions
and bad quality of data on emissions baselines are definitely inherent weaknesses of the whole scheme.
EU ETS has reached its environmental targets at a smaller cost than expected (less than 1% of GDP).
However, it is also claimed that if permits were auctioned, and the proceeds invested in renewable
energy, this cost could be offset, and there could even be a net economic benefit.
The EU ETS has been opposed, due to the competitiveness issues it creates, especially in energy
intensive industries (cement, steel, aluminum, pulp and paper, basic inorganic chemicals and
fertilisers/ammonia), which additionally leads to leakage of GHG emissions to uncapped /or under
regulated jurisdictions. To prevent carbon reductions from having business competitiveness impact,
most of the reduction targets were allocated to the power sector, which is less subject to international
competition than other sectors during phase II of the EU ETS.
The whole scheme has also been criticized for bringing windfall profits, as the price for EUAs was rolled
over completely in the retail price of electricity and the free allocation of permits led to significant
windfall gains.
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Regulatory uncertainty is a very important problem affecting price fluctuation: At present, the target of
emission reductions for EU ETS until 2020, has been set at 21% lower than 2005 emissions levels. This is
the minimum target, since EU considers setting the EU ETS cap to 30% by 2020, as part of an
international climate agreement to achieve even more ambitious emissions targets, but this
development appears highly unlikely at the moment, given the attitude of other countries. What is
more, free allocation will be granted to business sectors with international trading volumes and high
carbon intensity.
This free allocation will be assigned by applying benchmarks that have taken into consideration the top
10% of the most efficient installation (the same policy is being proposed for offshore shipping as well) in
each sector. The countries under the EU ETS can partly make up for carbon costs in their electricity
intensive industry (e.g. aluminum, electric arc steel making) with special laws regarding power prices.
However, industrial activities without competitiveness risks will gradually have to deal with gradually
greater volume of allowances auctioning.
The increasing cap on emissions upwards trending spot / future carbon prices are supposed to play the
role of a potent signal to the aggregate economy not to sustain or increase their CO2 output, since they
may be then forced to be dependent on an increasingly scarce (and maybe ever costlier) volume of
allowances, in order to eventually promote investments in low-carbon production methods.
A positive element of this cap and trade system is that it avoids carbon taxes and promotes world
cooperation. It is, nevertheless, feared among developing countries that discussion on “climate change”
negotiations may eventually bring in so-called "green protectionism" in affluent economies: border
tariffs and various trade measures, if the game rules are deemed unfair to them. Tariffs are, of course a
very unfair policy for developing countries, given that in the past, they have emitted minimum GHG
volumes.

2.2.1 Aviation and shipping issues
A far as aviation emissions are concerned, they will reach 4% of global emissions by 2050, but they are
not yet included in the emissions market. However, the U.N. Copenhagen climate change convention in
December 2009 failed to result in a binding document.
This regulatory uncertainty for the industry is further enhanced, in the absence of a global treaty on
aviation emissions reduction, and there are serious concerns that an EU imperfect mechanism for
regulating aviation emissions just harms the competiveness of European airlines. Although airlines will
be granted free allowances equivalent to prior emissions levels, in order to sustain or exceed emissions
volumes over 2005 levels, they will be obligated to purchase emissions from the limited pool issued
every year. This may even lead to such an increase in ticket prices to allow them to outbid other firms
participating at EU ETS allowance auctions. Especially for the aviation (and shipping), it is argued that
technology to minimize emissions does not substantially yield significant results; this is why the inclusion
of aviation within a cap and trade scheme can be so costly, that it would introduce too massive fares
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increases, or a drop in the number of flights. As the application of emission allowances is too complex to
monitor in this sector (this applies to shipping, as well), simple fuel taxes appear more attractive than
ETS in this business sector.
In shipping, a very energy-efficient transportation mode, in terms of CO2 grams per ton km, similar fears
and thoughts have also been expressed. In theory, ship-owners are pressed to commence early,
voluntary carbon credits trading, because there were discussions on regional trading schemes which
could lead into any future global, obligatory, regime if and when this is ever agreed by International
Maritime Organization (IMO) and a multitude of other regulatory bodies: Even the principles of the IMO
are somehow incompatible with the similar targets of the UN framework convention on climate change
and the Kyoto Protocol.
The IMO is studying up to nine alternative choices as potential market-based mechanisms; the ultimate
aim is that one of these could become part of the international shipping regulations, at least in theory,
but the resistance they meet is really fierce, especially from developing countries and the BRIC block as
well (mainly China, India, and Brazil).
At the 58th session of IMO’s Marine Environment Protection Committee, 2008, the IMO unanimously
adopted amendments to the MARPOL Annex VI regulations. The main modifications dictate a gradual
reduction in sulphur oxide emissions from ships, with the global sulphur cap falling initially 3.50%, until
2012, then gradually to 0.50%, until 2020. What is more, there are ongoing discussions at the IMO about
the imposition of an Energy Efficiency Design Index (EEDI) for newbuildings and an Energy Efficiency
Operational Indicator (EEOI) for the rest of the world fleet. The EEDI seems close to adoption, as the 61st
session of MEPC has approved draft guidelines and forwarded the matter to MEPC 62 (July 2011).
However, some concerns still exist on technical matters on the index (in addition to political issues from
developing countries).What is more, the Marine Environment Protection Committee, at its 60th session,
commissioned a feasibility study and impact assessment on the following market-based measure
(MBM) proposals:









An International Fund for Greenhouse Gas emissions from ships (GHG Fund) proposed by
Cyprus, Denmark, the Marshall Islands, Nigeria and IPTA (MEPC 60/4/8)
Leveraged Incentive Scheme (LIS) to improve the energy efficiency of ships based on the
International GHG Fund proposed by Japan (MEPC 60/4/37)
Achieving reduction in greenhouse gas emissions from ships through Port State arrangements
utilizing the ship traffic, energy and environment model, STEEM (PSL) proposal by Jamaica
(MEPC 60/4/40)
The United States proposal to reduce greenhouse gas emissions from international shipping, the
Ship Efficiency and Credit Trading (SECT) (MEPC 60/4/12)
Vessel Efficiency System (VES) proposal by World Shipping Council (MEPC 60/4/39)
The Global Emission Trading System (ETS) for international shipping proposal by Norway (MEPC
61/4/22)
Global Emissions Trading System (ETS) for international shipping proposal by the United
Kingdom (MEPC 60/4/26)
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Further elements for the development of an Emissions Trading System (ETS) for International
Shipping proposal by France (MEPC 60/4/41)
Market-Based Instruments: a penalty on trade and development proposal by the Bahamas
(MEPC 60/4/10
A rebate mechanism (RM) for a market-based instrument for international shipping proposal by
IUCN (MEPC 60/4/55)

Each of these MBM proposals claims to achieve reductions in GHG emissions via several mechanisms,
i.e. One or more of these are employed as a system by every MBM, and they can be classified into 2
categories:
1. In-sector mechanisms:
 Mandatory EEDI
 SECT with efficiency trading
 VES existing ship standard combined with fuel based charge
 Price incentive applied to fuel
 Leverage refund incentive
2. Out-of-sector mechanisms:
 Purchase of out-of-sector credits by the shipping sector
 Prescribed purchase of out-of-sector reductions by a fund
 Remaining proceeds
The proposals were assessed regarding environmental effectiveness, cost-effectiveness on trade and
sustainable development, potential to provide incentives to technological change and innovation- and
the accommodation of current emission reduction and energy efficiency technologies, practical
feasibility of implementation, the need for technology transfer to developing countries, potential to
mobilize climate change finance, relation with other related international conventions such as the
UNFCCC, compatibility with customary international law, potential additional administrative burden,
legal aspects for National Administrations, potential additional workload, economic burden, and
operational impact for individual ships, the shipping industry and the maritime sector, and compatibility
with the existing enforcement and control provisions under the IMO legal framework.
The MBM Expert Group Report to MEPC reached no conclusions on which MBM to recommend7. In the
61st meeting of the MEPC, it was recognized that the totality of these MBM proposals have indeed
potential to curb GHG emissions from shipping in various ways and they are all acceptable, but the
practical and administrative / legal obstacles are non negligible. The same applies for the impacts of an
increase in bunker fuel prices and freight costs; it was also concluded that there is shortage of details
regarding international harmonization, carbon leakage, fraud potential, even the issue of traffic of
vessels between non-party states is not properly addressed.
Even slow steaming is viewed by many as a handicap to the development of a carbon trading scheme for
shipping. Although slow steaming could reduce emissions and bunker consumption, many claim it would
7

The 300+ page report can be downloaded from http://www.martrans.org/documents/2009/air/MEPC61-INF2.pdf
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not enable ship-owners / operators to generate valuable carbon credits that they would be able to trade
in a potential trading scheme. What is more they continue, it would create scarcity of ships (surge in
freight rates), extra inventory costs from a later delivery of goods, unfair competition for shipping
companies with older ships falling under the imposed baseline which will serve as a benchmark, by
taking into consideration the top 10% performers in terms of fuel efficiency) and so many issues. At the
moment, after the collapse of Copenhagen negotiations, the day the shipping will enter some cap and
trade scheme, appears very distant.
An intersessional IMO working group meeting is scheduled to continue work on the matter (March
2011) with a view to reaching a more concrete recommendation by MEPC 62 (July 2011)8.

2.2.2 The role of London in carbon trading, ECX and Nord Pool
London currently represents the global centre of carbon trading, as it constitutes the physical location of
more than 75% of all carbon market trading desks and 80% of all carbon market brokering firms. In the
City, the European Climate Exchange has managed to become the most liquid carbon stock exchange in
the European continent. In 2008 trading volume soared 170% to reach 2.8 billion tons, a record that was
broken early in 2009.
The European Climate Exchange (ECX) has launched various financial products called ECX Carbon
Financial Instruments (ECX CFIs), traded on the ICE Futures Europe electronic platform. More than 80%
of the exchange-traded volume in the European market takes place in ECX.
ECX / ICE Futures are the most liquid, pan-European platform for emissions trading. Its futures contract
is linked to EU Allowances (EUAs) and Certified Emissions Allowances (CERs). ECX contracts (EUA and
CER Futures, options and spot contracts) are standardised exchange-traded derivatives which are
cleared by ICE Clear Europe, (LCH.Clearnet played that role before November 2008).
Over 100 top multinationals, such as Barclays, BP, Newedge, E.ON UK, Endesa, Fortis, Goldman Sachs,
Morgan Stanley and Shell are trading members at ECX, while other clients (sell- or buy- side) can
participate in the market through banks and brokers, via the so-called “order-routing” process.
ECX belongs to Climate Exchange Plc group of companies, like the Chicago Climate Exchange and IFEX.
The main competitor of ECX is Nord Pool, the largest power derivatives exchange, and the second
largest exchange emission allowances (EUAs) and international certified emission reductions (CERs) in
European Union.

8

For an independent view and a comparative assessment of the MBM proposals, please see
http://www.martrans.org/documents/2009/air/MBM%20report-Dissenting%20view%20by%20HNP.pdf
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Nord Pool market is mainly the financial energy market for Norway, Denmark, Sweden and Finland. The
derivative products, clearing and consulting services are provided by NASDAQ OMX Commodities. The
Nord Pool members (over 420) are power plants, electricity intensive industries, major energy
consumers, distributors, funds, investment firms, brokers, utility companies and financial institutions.
In contrast to the American voluntary scheme, the CCX which collapsed, its European homologue, the
European Climate Exchange (ECX), continues to trade owing to the obligatory carbon caps of the Kyoto
Protocol. The fate of the ECX is uncertain if a revised climate treaty in the place of the Kyoto Protocol is
not adopted. The dead end of negotiations in Copenhagen Climate Conference (2009) shows the
reluctance of international politicians to agree and the European ECX may go down just like Chicago’s
CCX.
What is more, the Atlanta-based Intercontinental Exchange Inc. plans further significant job cuts. ICE
had acquired Climate Exchange PLC, which controlled CCX, the European Climate Exchange and the
Chicago Climate Futures Exchange, in April 2010 for around $634.5 million. This shows, how lightly the
U.S.A. promoted, exported and sold for a profit, the whole political agenda on carbon trading / climate
change / etc. to the Europeans, but they blatantly refused to take it seriously, themselves.
Offset projects developers under the United Nations' Clean Development Mechanism even predict that
investors will simply “quickly shift focus elsewhere”.
Carbon is characterized as the “largest traded commodity in Europe” in a naïve manner, since Europe
has no major commodities market, and this is nothing more than a “compliance market” under a
temporary regime.
Climate Exchange, owner of emissions markets in London and Chicago just managed to limit its first-half
loss narrowed in September as average daily volumes on its European Climate Exchange went up 100%.
The loss was only BP 174,000 ($280,000), in contrast to BP 1.38 million for the previous year, because
the trading volume reached 2.69 billion metric tCO2e in the first half of 2010 (it was 1.07 billion tons in
2009).

2.2.3 Special characteristics of the EU ETS market and the related Derivatives markets
Phase II of the EU ETS increased trading volumes as installations obliged to purchase allowances take
long positions in the market, unlike the exhibited surplus of EUAs in Phase I.
Financial participants are beginning to enhance their role, as in other commodities markets, where
financial, i.e. non-physical, participants, with no interests in the physical market, control 90% of the
market.
Regulatory reforms may impose more market participants in 2012, and it widely accepted that the
entrance of other industrial sectors in the cap-and-trade scheme (if it finally happens) could boost
demand for the CDM, JI and ERU projects and bring in more trading liquidity into the system.
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Nevertheless, the fact that emission allowances are being granted, instead of being auctioned makes
many interested parties fear that economic efficiency is threatened and corporations with strong
political connections could gain at expense of their competitors.
The EU ETS allowance market is currently much larger than the CER market regarding trading volume,
and it is mainly controlled by power companies and financial institutions, with expertise in trading in the
gas and electricity commodity markets. Minor players are slowly entering the market via brokers
contributing to liquidity.
The emissions market has the following main sectors:
1. Forwards: constituting the majority of current EU allowance transactions.
2. Exchange traded futures: a few exchanges have launched futures contacts mostly in Europe and
the United States which increases competition between trading platforms and spurring
participation liquidity.
3. Immediate settling (spot market): normally with a pricing at a discount to the forward market
due to the cost as payment takes place now, not in the future making the transaction easier and
eliminating credit risk. Industrial participants mainly join this market.
4. OTC transactions: like classic commodities markets, the emissions market, OTC transactions
have the largest trading volume due to utility companies and large financial institutions and
funds. Brokers provide contracts with 3 common OTC specifications:
 ISDA - the International Swaps and Derivatives Association;
 IETA - the International Emissions Trading Association;
 EFET - the European Federation of Energy Traders.
Installations under the jurisdiction of the EU ETS can either offset emissions through the credits granted
by Registry Administrator to each installation as dictated by the NAP. Additional emissions are
compensated EUA or a CER in the emissions market. Market players can select from a variety of hedging
products and strategies for credits:
i.

ii.
iii.

iv.
v.
vi.

Contract for Differences (CFDs): a financial institution closes a deal by delivering an amount of
allowances/credits at a given date and at a fixed price, while the EU ETS participant agrees to
supply the same quantity at the same future date, but at the market price.
Fixed Price Purchase: The required EUAs are purchased once, and the financial institution
provides an average fixed price for a fixed duration of the contract.
Cap: a fixed price for EUAs is set, and ‘put’ options are additionally bought to ensure that if
future market prices for EUAs trade lower than the fixed price, the monthly price will be revised
lower.
Collar: a combination of ‘put’ and ‘call’ options are used to ensure that EUA prices will fluctuate
within fixed upper and lower limits no matter what happens in the market.
Index Price: The price of EUA is linked to some index.
Hybrid Approach: a fraction of EUA needs are settled at a predetermined price, and the rest of
EUA needs for the participant are covered according to an Index Price.
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vii.
viii.

Winter Strip: The needs for EUAs for the period from November until March are covered at a
predetermined price, since cold weather in winter increases CO2 emissions.
Summer Strip: The needs for EUAs for the period from April until October are covered at a
predetermined price, since warm weather increases CO2 emissions due to air conditioning
overuse.

The EU ETS, as a recently established market, creates several risk management issues for market
participants, such as:
• price fluctuation
• possible market manipulation when there are low volumes
• non-normal time series distributions of prices
• unstable volatility
• limited track record
• anomalous periods (“true up periods”) at the closing of a commitment period resembling the
commodities delivery point, when emitters have no other choice but to gather the required
volume of EUA emissions immediately).
Monte Carlo simulation value at risk (VaR) and stress testing methods are almost unsuitable under these
circumstances. Due to lack of past history, emitters develop scenarios which are also very subjective.
What is more, market participants have to manage various sources of risk:
• Volume risk from increased volume demand from external reasons
• Liquidity risk, as stop-loss orders are not always executed satisfactorily, as the emissions market
is not so mature and liquidity is very unstable through time.
• Physical delivery and break points from the true up periods which radically modify market
dynamics.
EUAs can be sold in the spot market with delivery taking place 2 days after trade date and payment 5
days after delivery. It has been (arbitrarily) imposed that EUA forward market has one annual settlement
date (1 December) every year, since compliance is an annual end-of-year exigency and there is no
reason to purchase an allowance in January and carry it almost for the entire year, which would be an
extra financial burden.
EUAs are supposed to be utilized for compliance reasons with emission caps, but traders can exploit
market conditions to reap some profit. Such (legitimate) trading schemes are:
 Finding a mispriced contract: If a 2009 contract is not trading at its “fair price” and is viewed as
overpriced, a trader could purchase a 2008 contract and sell the 2009 contract forward, a
strategy which is named “buying the 2008/2009 spread”. The transaction is terminated, as soon
as prices converge.
 Another method is to take delivery for 2008 contract, and borrow money in order to keep it for
12-months and utilize the cheap contract for the undertaken obligation of the sale for the 2009
allowance.
 Geographic arbitrage: If the price of an EUA diverges in two geographical locations, we buy and
sell the corresponding contracts, in order to gain profit.
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Phase I / Phase II spreads: This was a frequent transaction used, if we wanted to speculate on
the price spread of allowances in two different phases of the EU scheme. If the spread of two
contracts appears to be mispriced, one can buy the underpriced contract and sell the overpriced
one.
EUA/CER spread: Quotes on CERs are given as a percentage of EUAs. Spread trades can be
opened, if we speculate that the percentage discount to the EUA is proper. If the percentage
appears too high (i.e. CERs appear too expensive according to the judgment of the market
participant), we would simply sell the CER and purchase the EUA.

Transactions are taking place in fixed volumes of allowances: 10,000, 25,000, 50,000 and 100,000 are
common. The data for a forward contract would include:
 Seller
 Buyer
 Allowance type
 Trade date
 Compliance period
 Number of allowances
 Purchase price
 Total purchase price
 Delivery date
 Settlement type (e.g. physical)
Physical Settlement also leads to crediting and debiting of an account at the applicable registry.
For physically settled spot and forward transactions, there is also the possibility of “inventory
monetization”, asset-backed financing mechanism, in which a firm can even use its EUAs as a collateral,
to borrow money at a better lending rate. This method is common in other financial and commodity
markets.
Emission swaps are pure financial instruments, since they are cash settled. They are only valid for one
day and include an exchange of fixed cash flows for a floating. They resemble single day contracts for
difference in the equity markets.
Typical terms of this contract are:
 Trade date
 Effective date
 Termination date
 Pricing date
 Delivery date
 Commodity (EU Allowance / CER)
 Total notional quantity
 Fixed rate payer
 Fixed price
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Floating price payer
Reference price
Settlement

They are applicable, if a trader seeks price hedging but he does not need physical delivery, or if his aim is
just to speculate on the fluctuations of allowance prices. It is settled in cash, without ownership of an
allowance to be transferred. The counterparties settle their difference based on the spread of the
reference price and the fixed price.
In early 2007 contracts for delivery in December 2007 swap contracts had dropped to less than 1.00
euro per allowance, which proves that the first phase of the EU market was oversaturated. Since
allowances could not be rolled over in the second phase, their price would converge to zero.
As far as the market of CERs is concerned, these products are classified as primary or secondary. A
primary CER is a credit from a CDM project that has been scheduled, but it has not been issued yet. A
secondary CER is a credit that has been issued and sold, as well. Secondary CERs are sold at a small
premium to primary CERs, and lower than EUAs, because there is a discount of the price of an EUA for a
given delivery due to the risks regarding CER. Generally, CERs are sold at 75–90% of the price of EUAs.
Some justifications for this are:
• Credit risk : CERs are created annually from carbon projects, but if the unit stops operating, no more
CERs will be issued.
• Cap on usage: Each state has a restriction on the fraction of reductions commitment that can be met
through CERs.
Forward CER transactions are also similar, but the allowance type is defined as an eligible CER.
Structured swaps are designed to enable traders to gain profit from the price difference of CERs and
EUAs. A firm could start a swap and reach emissions reduction targets with CERs and also receive cash
for the risk undertaken.
The related data for a “phase two strip” are:









EUA buyer
EUA seller
CER buyer
CER seller
Volume/Notional
Delivery dates 1 December annually from 200X to 200Y inclusive
Price Agreed at outset, fixed for entire deal
Payment date 5 days after delivery
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A common annual volume to be used is the annual maximum allowable volume of CERs for the
participant.
Banks have also designed other products that give players market access, without delivery. Such
instruments could have a pay off function linked to the differential between the price of EUAs at the
start of the period and the price of EUAs at maturity for every year of phase II.
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3 China Status, Proposed Actions and Products in Carbon Finance
3.1 China’s policies for a low- carbon economy
China plans to reduce carbon dioxide emissions per unit of gross domestic product by 40 percent to 45
percent from 2005 through 2020, and produce 15 percent of its energy from renewable sources. It also
has a higher ranking than the U.S. as an eligible country for renewable-energy projects: More
specifically, State- owned China Development Bank has allocated in the form of loans over $42.8 billion
this year to solar manufacturers.
China has three top 10 wind turbine constructors in the top 10 worldwide regarding sales by megawatts:
Xinjiang Goldwind Science & Technology Co., Dongfang Electric Corp. and Sinovel Wind Co.
What is more, approximately 30% of economic stimulus funds are to be invested to increase energy
efficiency and curb carbon emissions, and the country participated with $61 billion out of the total $82
billion stimulus packages for green economy applications, last year worldwide.
China’s plan for the reduction in carbon intensity by 2020 is a very ambitious target despite inherent
difficulties: a large population, relatively low economic development level in the rural areas and its
contemporary priority industrialization and urbanization. This policy demonstrates a high environmental
responsibility and great confidence in its future economy prospects unlike the US, which is targeting
emissions reduction target of just 4-5 percent (from the 1990 level) by 2020.
In the past, China was generally against commitments to fixed GHG emissions reductions, as this could
handicap economic growth. However, China’s new plan implies that China’s emissions will keep going
up, but at a slower pace and the central policy does not prioritize on emissions per capita anymore, as it
happened in the past, but emissions per GDP unit.
China also promises to intensify its carbon sink by 40 million hectares of forest and produce 15% of its
energy supply from renewable sources by 2020). Nuclear power is also a top priority as nuclear installed
power will go up 600% or at least 60 GWe, by 2020.
The strategic importance of the development of carbon finance for China is even greater, given the
dependency of China’s export manufacturing sector on petroleum imports: It is currently the second
largest consumer of oil in the world, after the USA, and heavily dependent on imported petroleum for
almost half of its domestic oil consumption. Furthermore, according to the US Energy Information
Administration, China had a severe drop in oil reserves (8.0 billion barrels) during the period 2000-2007.
China consumes oil for more than half of its total energy needs, and since petroleum is fundamental in
both manufacturing and transportation of export goods, China’s export manufacturing sector will be
affected, if oil prices continue to increase.
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China had also participated in pilot emissions trading schemes being a pioneer in the Asian Region and it
also has Total Emissions Control (TEC) along with emissions trading to curb sulphur dioxide (SO2)
emissions. Pilot emissions trading projects since 1998 are very successful and could be extended for
large-scale trading.
China strongly supports CDM and has enthusiastically participated in the policy debate, delegations and
initiatives to CDM project development, and has an alternate representative on the CDM Executive
Board.
The main authorities for climate change and CDM are the Office of the National Coordination
Committee for Climate Change and three associated Climate Change Working Groups.
What is more, Tianjin Climate Exchange (TCX), a domestic voluntary carbon market cap-and-trade
exchange has been founded for trading of environmental financial instruments as a joint venture
between Chicago Climate Exchange, the municipal government of Tianjin and the asset management
unit of PetroChina.
Tianjin Climate Exchange is China's first platform for trading carbon credits according to the Clean
Development Mechanism. But it also aims at reducing pollutant emissions like sulfur dioxide, as China's
11th Five-Year Plan (2006-10) also makes provisions for sulfur dioxide (SO2) reductions by 10 percent.

3.2 Proposed financial products and services development related to carbon
finance in China
China’s financial sector can follow the example of various financial instruments, as they have been
implemented elsewhere in the world, for business activities inside its vast domestic market, but also
overseas.
One typical example is Technology / environmental leasing, where environmentally-oriented
technologies are rented to customers. European governments have encouraged such practices in the
past (e.g. the Netherlands) through incentives such as deduction from taxable profits, and accelerated
depreciation rules for environmental investments, an energy-saving investment allowance program, or
“environmental investment allowance schemes”. Rabobank has been a pioneer in this business activity.
Microfinance, i.e. small loans to individuals and SMEs who do not have a high credit rating, for financing
small environmental projects, such as solar installations, is also a new trend in Europe (Credit Suisse,
Societe Generale and Santander), America and developing countries (Rabobank, Deutsche Bank,
Citigroup, Royal Bank of Canada).
However, Project Finance is also the main method adopted for Carbon projects: Dedicated bank
divisions are sometimes specializing in just one or several specific renewable technologies (BNP Paribas
(Wind), Rabobank, Barclays, Fortis, Standard Chartered Bank, WestLB (Biofuels/Wind)
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Corporate and investment banking have also entered carbon finance transactions through a variety of
financial products. In particular, Chinese banks could incorporate the business model of JPMorgan
attracting $1.5 billion of capital for the wind power market in 2006, and having placed $650 million of its
own funds.
Energy-from-waste project financing via long term e.g. 25-year loan structures and waste contracts with
local authorities and backing on non-contracted waste, are also modern banking ideas in this direction.
Municipal bonds can back these efforts, as the diversification of capital sources and extension of
maturities for the bonds, as well as guarantees upgrade credit rating of these ventures, so that
institutional investors can also participate.
Chinese Banks must promote the securitization process for environmental projects, where a financial
institution plays the role of the guarantor, structuring investor, in order to support large-scale water
quality and production, waste, energy efficiency and sustainable agriculture plans.
The “Portfolio effect" gives the ability to e.g. stronger wind power projects to improve credit of other
less promising ones and boost investor confidence for the future cashflows of the resulting fixed income
product.
Another new trend is the concept of Green Mortgage-Backed Securities securitizing / creating a pool of
mortgages on upgraded commercial buildings in terms of energy-efficiency, which can achieve a higher
credit rating, and thus a lower lending rate, given that the collateral is of premium quality in a high
demand market.
Other recommended products from international investment banking practices are Forest Bonds
designed to finance large-scale reforestation in Panama, for instance. In this case study, re-insurers had
issued a 25-year bond, while investors and frequent users of Panama Canal purchase the bond. Cat
Bonds are another very successful fixed income product, suitable for carbon finance applications, as
they provide protection from natural catastrophes, e.g. drought/ desertification/ floods, while they pay
higher than average yield, and offer diversification to the investors. Cat bonds resemble corporate
bonds with certain special terms, forcing bondholders to cancel or transfer some or coupon or principal,
in the event of catastrophe losses over a given amount. Catastrophe options are similar to cat bonds,
have the form of standardized contracts that are tradable in organized markets, like The Chicago Board
of Trade (CBOT) where the PCS Catastrophe Insurance Options are traded. The holder receives cash, if
some index of catastrophe losses reaches the so-called strike price. Hedging catastrophe risk is
undertaken by insurance companies trading such instruments.
Private Equity providing 100% financing is another suitable investment vehicle for carbon finance, as
experience has shown in applications such as wind, solar, biofuels or sustainable forestry practices &
management for logging operations and may have reinvestment of profits to the local economy as a
conditions(like past deals by Citigroup and Bank of America). IPO underwriting or Venture capital to
innovative Environmental businesses & Carbon Credit Developers who trade carbon credits and assets
linked to these credits is another investment banking activity that should be promoted in Pudong, as it
was highly successful in the U.S.A.
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Emissions trading has also been adopted by many financial institutions, such as Barclays Capital, HSBC,
Fortis, ABN AMRO, BNP Paribas, JPMorgan, Goldman Sachs, or Citigroup. They buy and sell carbon
credits for the corporate clients' compliance needs or for launching lending products backed by emission
allowances and carbon credits (monetization of allowances, i.e. the use of EUAs as collateral for shortterm lending), or even engage in market-making for the spot markets and the forward derivative
products. Thus, financial institutions offer market access, brokerage and intermediation services in
exchange for a transaction fee, as well as risk management services and proprietary trading in emissions
markets in exchange for management fees.
Other related banking services are principal or exchange clearing services on behalf of mainly small and
medium enterprises, who are commercial clients, as well as discreet placement of physical orders; fixedor-floating swaps and indexed sales or purchases; options; allowances repurchase structures; marketmaking for spot and forward trades; price hedging based on cross-commodities.
Financial institutions can also play the role of custodians for their clients, safekeeping carbon credits,
opening and maintaining their registry accounts and clearing transactions for other counterparties. A
typical example is Caisse des Depots et Consignation (CDC), a French public financial institution and
Powernext, an organized carbon exchange with a continuous trading platform, where CDC controls both
the registry and the bank account on behalf of market participants and ensures the delivery and
payment mechanism. FortisTrust Services had also introduced administration agreements to control
multiple registry accounts under the EU ETS and CERs / ERUs in any preferred registry.
Caisse des Depots has also launched another business venture, Sagacarbon (a member of the Bluenext
Carbon Exchange and of ECX for the derivatives) operating in the CO2 allowances (voluntary offsetting as
well)brokerage and OTC / structured products market segment, providing anonymity and market
liquidity for counterparties, via an electronic platform.
However, it must be emphasized that carbon markets are going through a major crisis, since the future
is uncertain after 2012, when the first phase of the Kyoto Protocol ends. The global financial crisis has
compressed carbon prices during the last 18 months, and there is no market growth.
On the other hand, major banks in China can also create their own indices on environmental eco-market
products like biofuels commodity basket, total returns solar energy index, clean renewable energy index
and total returns water index, following the example of ABN AMRO / JPMorgan.
A very innovative product was JENI Bond Beta Index by JPMorgan in 2007, the first corporate bond index
giving participants the opportunity investors to compensate for the risks due to climate change by
financing debt issuers who adopt green policies. The new vehicle, JENI-Carbon Beta index tracks the
same bond portfolio as JPMorgan’s benchmark JULI corporate bond index in which weights are a
function of the ranking of the issuer’s carbon emissions.
ABN AMRO Climate Change Index is another example of an index tracking renewable energy, water and
waste management, and catalytic conversion, where its weights are a function of economic size and
growth prospects.
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Platinum and palladium mining, and geothermal business activities are also covered in the index . The
bank offers investment products linked to this index.
Especially Water Indexes have a great potential, as water is not tradable on futures and options
exchanges and AMRO's water index went up 50% in just 18 months (before the global economic
recession), but also the other of these products like the solar energy index had impressive returns.
Nevertheless, solar technology is still immature, and heavily subsidized by governments. Many market
participants talk of a pending bubble as there are 250 venture capital-backed solar cell companies for
instance and the Market Sectors Solar Energy ETF (KWT) surged 100% this year, and then dropped to to
the previous levels.
As far as carbon credits from CDM and JI projects are concerned, banks such as BNP Paribas have
acquired experience in carbon financing and they are building important carbon credits portfolios
(magnitude of millions of tonnes). carbon finance for various phases of the project and Kyoto cycle are:
equity or off-take contracts at the beginning of the concept development for the project; project finance
at project implementation phase; pre-financing products (such as a loans with collateral future income
from the sale of carbon credits) for registered CDM/JI projects; and, derivatives solutions enabling
project enterprises to mitigate market risk for carbon assets. Banks even employ climate experts in
order to exploit all emerging opportunity of the new low carbon economy.
Weather Derivatives also allow firms dependent on weather conditions to manage weather conditions.
ABN AMRO, Rabobank and Goldman Sachs provide such financial instruments. A typical example is Wind
power derivatives which are designed for hedging needs of wind power producers. The wind producer
has a gain, if their revenues are below an agreed level, or the underwriter, if the energy production is
over some other predetermined level.
Debt-for-Nature Swaps are a genre of financial instruments resembling debt-equity swaps, where
debtor countries can profit from “green” activities. Sovereign debt is bought at a discount, then it is
converted into local currency, so that local conservation activities can be financially supported. Thus,
countries need less foreign currency for servicing debt, and bondholders reduce their exposure to credit
risk. The first debt-for-nature swap took place in 1987: Citibank sold Conservation International Bolivia’s
bonds in return for the protection of a tropical forest.
Asset management applications of carbon finance are Fiscal Funds, where by buying stock of a green
fund, or investing money in a green bank, investors gain exemptions from paying capital gain tax and a
discount on income tax, e.g. in the Netherlands. However, they agree on a lower interest rate than
normal, while banks also issue “green” loans at smaller interest rates for supporting environmental
projects. Banks ( Rabobank, ABN AMRO, ING, Triodos) have founded these funds and also finance them
by promoting business activities like green label glasshouses, wind turbines, organic farming, agriculture
conservation projects, district heating and sustainable housing construction, fuel cell technology,
organic supermarket operations, water quality improvement).
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An interesting implementation of an investment vehicle is Clean Technology Venture Fund by RBC
Ventures Inc. in Canada, which is financed and controlled by Royal Bank of Canada. It aims at funding
technology firms that offer solutions to conventional industrial firms, in order to dampen their
environmental impact. Application areas are energy consumption, material waste, and air/water
pollutants. RBC Financial has also become leading corporate investor in the United Nation’s Global
Environment Fund (GEF) Clean Technology Fund through the participation of this fund.
Carbon Funds are also a related category of investments, in which multilateral development banks and
private financial institutions invest in GHG emission reduction projects. Even novel insurance products
have been designed to protect these carbon projects from risks like carbon credit price volatility which
led to the development of carbon-delivery insurance products linked to Emission Reduction Purchase
Agreements contracts. Insurance firms, and insurance broker offer protection to all traditional and
Kyoto specific risks for CDM and JI projects like the “Contingent Cap Forward for Emissions Reduction
Trades,” protecting from credit and delivery risks which EU allowances users are confronted with. Thus,
it is guaranteed that carbon transactions are executed within predetermined upper and lower bounds.
Nevertheless, green investments are by no means immune to financial crashes, as the 10 topperforming investment funds specialized in climate change / renewable energy, had also dropped over
40% in 2008 and the badly damaged global economy also decelerated the momentum of environmental
investments.
In the future, Chinese financial and insurance institutions could also offer other insurance products
which offer protection against climate-related losses to firms or contracts of comprehensive general
liability (CGL) policies that settle or defend against lawsuits against firms for losses related climate
change; corporate errors and omissions (E&O) insurance protecting against claims by public entities or
individuals that the company executives caused wrongful acts by not achieving reduction of GHG
emissions, or business interruption insurance for any corporate economic losses due to climatic events.
Finally, it must be stressed that the top priority of China in carbon finance should be to offer a diversity
of environmental financial instruments for harmful pollutants for example (there are already initiatives
with SO2) beyond carbon emissions, and impose their mandatory adoption in its domestic economy, in
order to promote an ecological political agenda to international organization at a later stage based on a
cap and trade scheme for other pollutants as well.
Therefore, trading of other less common environmental credits, like Renewable Energy Certificates,
Wastewater Credits, Biodiversity Credits, Acid Rain SO2, Emission Allowances, NOx Ozone SIP Call
Emission Allowances ,New Source Review NOx / SOx / VOC / PM10 and CO, must be strongly encouraged
following the business model of CantorCO2e.
An organized exchange in Shanghai, such as the Shanghai Futures Exchange, which already has the
appropriate infrastructure, can play the central role in such an action, but of course, additional
environmental legislation is also necessary to create demand in such a market.
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The future of carbon trading may be uncertain, given that Phase 3 of the EU ETS currently ends in 2020
decline and no one can predict the political will of future governments in Europe and especially the USA.
The scientific theories on the effects of CO2 in the global climate are also changing. However, it is almost
certain that the human kind will deal with the problem of Environmental Externality Costs of polluters
(and CO2 is definitely not a pollutant) by means of financial instruments, as it has been proven that it
leads to very cost efficient abatement solutions.

3.3 The future potential of Uranium Markets and issuance of longer maturity
bonds in China
The best hedge for the financial sector of Pudong regarding Carbon finance is the issuance of asset
backed municipal bonds according to the American model for the construction of even more nuclear
power plants in various Chinese regions, as there’s enough uranium on the earth to last for at least a
century at current consumption rates according to the OECD, as part of the solution to the exponential
growth of global energy demand. An international best practice example is “Build America Bonds”,
taxable municipal bonds issued under the American Recovery and Reinvestment Act of 2009 with special
tax credits and federal subsidies for the bond holders; due to these, the bond issuers are provided
financing at a lower cost than typical tax-exempt bonds.
Long maturity bonds (50-100 years) are very attractive for insurance companies and pension funds.
There is a great confidence in the economic future of China, so Pudong and Chinese banks in particular
can capitalize on that.
Recent experience with Mexican sovereign bonds, with a maturity of 100 years, showed that markets
are willing to absorb such financial instruments: The Mexican government sold $1 billion worth of 100year Sovereign bonds with Lead underwriters on this “exotic” debt issue, Deutsche Bank and Goldman
Sachs, at a reasonable yield of 6.1%. What is more, Goldman Sachs recently managed to raise $1.3bn
with 50-year corporate bonds (and a yield of just 6.125%) from retail investors; this is more than its
original intention to sell only $250m worth and what is more, these bonds have very favorable terms for
the financial giant, since they are callable (i.e. the issuer has the option to call them back and retire
them by returning the principal to the investors prematurely) after 5 years.
At the moment, strong emerging economies could successfully have this type of financing, since heavily
indebted economies, with quantitative easing policies like the USA and Great Britain ( in the past, UK
was issuer of perpetual bonds, perpetuities, called gilts) could even fail, under certain circumstances, to
create a demand for securities with such long maturities.
Such fixed income products can give a significant boost to truly long-term sustainable development
investments, and offer comparative advantage to Chinese financial institutions, that underwrite such
issues. These debt issues financing carbon / “green” / nuclear (which have also slowly started to be
considered environmentally friendly) projects can become even more attractive, if they are asset
backed.
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China’s nuclear plan is already gigantic but it could further follow the example France’s energy
autonomy, due to extensive nuclear power use. Through economies of scale, China could decrease cost
from 3 cents per kWh to 2 cents per kWh for nuclear energy (not including capital or indirect costs) or
just about that level with small modular units that can be easily produced in factories and transported.
There is also R&D aiming life extension for nuclear plants to 80+ years of operation via replaceable parts.
Meanwhile, reactor construction times are currently 5 years and efforts focus on reducing them to 4
years, or even 3 years. One to two years is feasible for the pebble bed reactors.
Uranium and nuclear power related projects may not be subsidized through the granting of carbon
credits, but they are a very viable investment opportunity and the Shanghai banking sector can become
a specialist in this market niche that can become gigantic and truly globalized. What is more, this option
provides immunity to future potential international political decisions that could even render today’s
carbon markets obsolete almost overnight. An overdependence of the financial and construction sector
from the CDM mechanisms for financing projects in China could be very dangerous in the future for the
Chinese banks financing such products and the Chinese CDM certified installations.

3.4 Redesign of the Clean Development Mechanism and creation of novel carbon
financing mechanisms
Although The Clean Development Mechanism (CDM) spurred the initiation of many projects worldwide
(4,734 CDM projects in various completion phases), and curbed emissions (1168 million teC02 before
2012), and drove down compliance cost for firms in developed countries, China must contribute to the
improvement of capacity, speed and transparency of the processes for building, assessing and
controlling CDM projects.
The preparation for the completion and approval of CDM projects varies from half a year to one and a lf
years and the average CDM registration phase lasts 660 days.
Bottlenecks lead to less CDM projects entering exchanges, such as EU- ETS than it would be expected.
Financial institutions in Shanghai can focus on the development of new approval methodologies in
cooperation with the regulatory bodies of UN.
Currently, there are discussions on taxing foreign-exchange transactions and auctioning pollution
permits, by United Nations as a method to finance anti-global warming measures. Proponents include
mega trader, George Soros and Larry Summers, director of President Obama’s National Economic
Council. They promote the sale of carbon-emissions permits which could theoretically $38 billion and a
financial transactions tax for raising $27 billion.
These proposed ideas will be reviewed in UN climate in Mexico this month in order to raise $100 billion
as climate aid promised to be delivered by 2020 to poor nations at last year’s summit in Copenhagen.
From the very beginning, such objectives are viewed as “challenging but feasible” to reach, but there is
also great suspicion that they are only intended to serve certain interests and promote political agendas.
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Thus, they even propose a carbon price of as much as $25 a ton on emissions in the form of a levy,
another $5 billion raised from taxing carbon offsets in the UN’s Clean Development Mechanism, private
offsets projected at $14 billion, a “wires charge” on electricity production, raising $5 billion; the
abolition of fossil fuel-subsidies ($8 billion); carbon tax ($10 billion) and private finance ($24 billion).
All these proposals ignore the fact that commodities prices and especially oil are already surging,
although actual global financial recovery is being questioned by so many experts. High oil prices alone,
are more than enough to spur technological innovation and shift to non-oil consuming solutions. All
countries fear the re-emergence of heavy inflation in the coming years. Such short-term financing
proposals will simply meet fierce resistance. In reality, they only aim at boosting global aggregate
demand, but in a very perverted way by creating business activity for certain corporations at the
expense of world consumers, while they invoke the argument that they aim to help the developing
nations which are “the most exposed to the impacts of warming”.
China, instead, should exploit its economic (foreign currency reserves) and mineral ( rare earth mines)
resources in an optimized fashion, by launching in Shanghai commodities exchanges for rare earth
metals, platinum, palladium, iridium and lithium which could finance mining operations in other
countries, like Bolivia or Mongolia, via futures trading. All these strategic materials are essential for
ecological technologies, like wind turbine generators, hydrogen power cell applications and high tech
batteries, which mitigate CO2 emissions, by promoting renewable energy production. Such futures
markets are essential for ensuring guaranteed profit for potential investors engaging in production
operations and the price discovery for these precious materials, so that environmental damage from
their extraction in China and elsewhere on the planet (mostly developing countries) is sufficiently
compensated for.
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