Emissions Trading

Encyclopedia of Public Health: Emissions Trading

Emissions’ trading is a means of achieving environmental objectives at potentially lower cost
than the more traditional use of uniform standards on emissions sources. Properly designed
emissions trading systems can also encourage innovation.

A number of different types of emissions trading approaches have been used in the United States
and elsewhere. The least structured, termed emission “offsets,” involves a reduction of emissions
at one place to compensate for increased emissions somewhere else. Such offsets can be between
different plants or different sources within the same plant. Offsets can be particularly useful in
allowing new or expanded sources of pollution to exist in a region already failing to meet its
environmental objectives.

A more ambitious approach, which requires additional governmental infrastructure, is the open-
market trading system. This approach allows a pollution source to earn marketable emission
rights by reducing its emissions to levels below a regulatory standard or by making reductions in
advance of a prescribed deadline. The credits earned may be sold to other sources and used to
offset an equal amount of excess emissions. The credits may also be resold or (where allowed)
banked for future use. Open-market trading has not been formally implemented in the United
States.

Still more ambitious, flexible, and demanding in terms of government infrastructure is a cap-and-
trade system, where sources in an area may trade pollution reduction responsibilities among
themselves to meet an aggregate emissions cap for a given region. Under this system, the
regulatory authorities decide on the aggregate level of allowable emissions for all the parties
participating in the program (the "cap™) and then it allocates to each party a portion of this
amount in the form of "allowances,” which are tradable rights to pollute. Once allowances are
allocated, parties are prohibited from emitting more pollution than their allocation, unless they
purchase additional allowances from another party.

The Environmental Protection Agency's (EPA) acid rain program, widely hailed a success from
both environmental and economic perspectives, is the most prominent example of the cap-and-
trade type of emissions trading. Emission reductions are ahead of schedule and the costs are
considerably lower than anticipated.

Emissions’ trading has several potential advantages compared to traditional regulatory
approaches. Firms are free to use the options they believe to be most cost-effective, and they do
not need to seek approval from government authorities or engage in lengthy negotiations about
the "appropriateness” of their actions. At the same time, some remain skeptical of emissions
trading, on both ethical and technical grounds. One thing that is widely agreed upon is that
credible monitoring systems are essential to ensure the environmental integrity of emissions
trading regimes.
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(SEE ALSO: Acid Rain; Ambient Air Quality [Air Pollution]; Environmental Protection Agency;
Hazardous Air Pollutants; Pollution; Sulfur-Containing Air Pollutants [Particulates])

— RICHARD D. MORGENSTERN

&
A coal power plant in Germany. Due to emissions trading, coal may become less competitive as
a fuel.

Emissions trading (also known as cap and trade) is an administrative approach used to control
pollution by providing economic incentives for achieving reductions in the emissions of

pollutants.

A central authority (usually a governmental body) sets a limit or cap on the amount of a pollutant
that can be emitted. Companies or other groups are issued emission permits and are required to
hold an equivalent number of allowances (or credits) which represent the right to emit a specific
amount. The total amount of allowances and credits cannot exceed the cap, limiting total
emissions to that level. Companies that need to increase their emission allowance must buy
credits from those who pollute less. The transfer of allowances is referred to as a trade. In effect,
the buyer is paying a charge for polluting, while the seller is being rewarded for having reduced
emissions by more than was needed. Thus, in theory, those who can reduce emissions most
cheaply will do so, achieving the pollution reduction at the lowest cost to society.'!

There are active trading programs in several air pollutants. For greenhouse gases the largest is
the European Union Emission Trading Scheme.™ In the United States there is a national market
to reduce acid rain and several regional markets in nitrogen oxides.! Markets for other
pollutants tend to be smaller and more localized.
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Overview

The overall goal of an emissions trading plan is to minimize the cost of meeting a set emissions
target.! The cap is an enforceable limit on emissions that is usually lowered over time —
aiming towards a national emissions reduction target.! In other systems a portion of all traded
credits must be retired, causing a net reduction in emissions each time a trade occurs. In many
cap-and-trade systems, organizations which do not pollute may also participate, thus
environmental groups can purchase and retire allowances or credits and hence drive up the price
of the remainder according to the law of demand.’®! Corporations can also prematurely retire
allowances by donating them to a nonprofit entity and then be eligible for a tax deduction.

Because emissions trading uses markets to address pollution, it is often touted as an example of
free market environmentalism. However, emissions’ trading requires a cap to effectively reduce
emissions, and the cap is a government regulatory mechanism. After a cap has been set by a
government political process, individual companies are free to choose how or if they will reduce
their emissions. Failure to reduce emissions is often punishable by a further government
regulatory mechanism, a fine that increases costs of production. In theory, firms will choose the
least-costly way to comply with the pollution regulation, which will lead to reductions where the
least expensive solutions exist, while allowing emissions that are more expensive to reduce.

History

The efficiency of what later was to be called the "cap-and-trade™ approach to air pollution
abatement was first demonstrated in a series of micro-economic computer simulation studies
between 1967 and 1970 for the National Air Pollution Control Administration (predecessor to
the United States Environmental Protection Agency's Office of Air and Radiation) by Ellison
Burton and William Sanjour. These studies used mathematical models of several cities and their
emission sources in order to compare the cost and effectiveness of various control

strategies. IR0 Fach abatement strategy was compared with the "least cost solution”
produced by a computer optimization program to identify the least costly combination of source
reductions in order to achieve a given abatement goal. X! In each case it was found that the least
cost solution was dramatically less costly than the same amount of pollution reduction produced
by any conventional abatement strategy.22 This led to the concept of "cap and trade” as a means
of achieving the "least cost solution™ for a given level of abatement.

The development of emissions trading over the course of its history can be divided into four
phases: !

1. Gestation: Theoretical articulation of the instrument (by Coase,** Crocker,2! Dales, X!
Montgomery®X etc.) and, independent of the former, tinkering with "flexible regulation
at the US Environmental Protection Agency.

2. Proof of Principle: First developments towards trading of emission certificates based on
the "offset-mechanism" taken up in Clean Air Act in 1977.

3. Prototype: Launching of a first "cap-and-trade™ system as part of the US Acid Rain
Program, officially announced as a paradigm shift in environmental policy, as prepared
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by "Project 88", a network-building effort to bring together environmental and industrial
interests in the US.

4. Regime formation: branching out from the US clean air policy to global climate policy,
and from there to the European Union, along with the expectation of an emerging global
carbon market and the formation of the “carbon industry".

Cap and trade versus offsets created through a baseline and credit
approach

The textbook emissions trading program can be called a "cap-and-trade™ approach in which an
aggregate cap on all sources is established and these sources are then allowed to trade amongst
themselves to determine which sources actually emit the total pollution load. An alternative
approach with important differences is a baseline and credit program.’&! In a baseline and credit
program polluters that are not under an aggregate cap can create credits, usually called offsets,
by reducing their emissions below a baseline level of emissions. Such credits can be purchased
by polluters that do have a regulatory limit.%!

Economics of international emissions trading

It is possible for a country to reduce emissions using a Command-Control approach, such as
regulation, direct and indirect taxes. The cost of that approach differs between countries because
the Marginal Abatement Cost (MAC) — the cost of eliminating an additional unit of pollution —
differs by country. It might cost China $2 to eliminate a ton of CO,, but it would probably cost
Sweden or the U.S. much more. International emissions-trading markets were created precisely
to exploit differing MACs.

Example

Emissions trading through Gains from Trade can be more beneficial for both the buyer and the
seller than a simple emissions capping scheme.

Consider two European countries, such as Germany and Sweden. Each can either reduce all the
required amount of emissions by itself or it can choose to buy or sell in the market.
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Ekample MACs for two different countries

For this example let us assume that Germany can abate its CO, at a much cheaper cost than
Sweden, e.g. MACs > MACs where the MAC curve of Sweden is steeper (higher slope) than
that of Germany, and Rreq IS the total amount of emissions that need to be reduced by a country.

On the left side of the graph is the MAC curve for Germany. Rreq is the amount of required
reductions for Germany, but at Rreq the MAC curve has not intersected the market allowance
price of CO, (market allowance price = P = A). Thus, given the market price of CO, allowances,
Germany has potential to profit if it abates more emissions than required.

On the right side is the MAC curve for Sweden. Rgeq is the amount of required reductions for
Sweden, but the MACs curve already intersects the market price of CO, allowances before Rreq
has been reached. Thus, given the market allowance price of CO,, Sweden has potential to make
a cost saving if it abates fewer emissions than required internally, and instead abates them
elsewhere.

In this example, Sweden would abate emissions until its MACs intersects with P (at R*), but this
would only reduce a fraction of Sweden’s total required abatement. After that it could buy
emissions credits from Germany for the price P (per unit). The internal cost of Sweden’s own
abatement, combined with the credits it buys in the market from Germany, adds up to the total
required reductions (Rreq) for Sweden. Thus Sweden can make a saving from buying credits in
the market (A d-e-f). This represents the "Gains from Trade", the amount of additional expense
that Sweden would otherwise have to spend if it abated all of its required emissions by itself
without trading.

Germany made a profit on its additional emissions abatement, above what was required: it met
the regulations by abating all of the emissions that was required of it (Rreg). Additionally,
Germany sold its surplus to Sweden as credits, and was paid P for every unit it abated, while
spending less than P. Its total revenue is the area of the graph (Rreq 1 2 R*), its total abatement
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cost is area (Rreq 3 2 R*), and so its net benefit from selling emission credits is the area (A 1-2-3)
I.e. Gains from Trade

The two R* (on both graphs) represent the efficient allocations that arise from trading.

o Germany: sold (R* - Rreg) €mission credits to Sweden at a unit price P.
e Sweden bought emission credits from Germany at a unit price P.

If the total cost for reducing a particular amount of emissions in the Command Control scenario
is called X, then to reduce the same amount of combined pollution in Sweden and Germany, the
total abatement cost would be less in the Emissions Trading scenario i.e. (X — A 123 - A def).

The example above applies not just at the national level: it applies just as well between two
companies in different countries, or between two subsidiaries within the same company.

Applying the economic theory

The nature of the pollutant plays a very important role when policy-makers decide which
framework should be used to control pollution.

CO;, acts globally, thus its impact on the environment is generally similar wherever in the globe
it is released. So the location of the originator of the emissions does not really matter from an
environmental standpoint.

The policy framework should be different for regional pollutants?2 (e.g. SO, and NOx, and also
mercury) because the impact exerted by these pollutants may not be the same in all locations.
The same amount of a regional pollutant can exert a very high impact in some locations and a
low impact in other locations, so it does actually matter where the pollutant is released. This is
known as the Hot Spot problem.

A Lagrange framework is commonly used to determine the least cost of achieving an objective,
in this case the total reduction in emissions required in a year. In some cases it is possible to use
the Lagrange optimization framework to determine the required reductions for each country
(based on their MAC) so that the total cost of reduction is minimized. In such a scenario, the
Lagrange multiplier represents the market allowance price (P) of a pollutant, such as the current
market allowance price of emissions in Europe?! and the USA.[22

All countries face the market allowance price that exists in the market that day, so they are able
to make individual decisions that would minimize their costs while at the same time achieving

regulatory compliance. This is also another version of the Equi-Marginal Principle, commonly
used in economics to choose the most economically efficient decision.

Prices versus quantities, and the safety valve

There has been longstanding debate on the relative merits of price versus quantity instruments to
achieve emission reductions.2!

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

An emission cap and permit trading system is a quantity instrument because it fixes the overall
emission level (quantity) and allows the price to vary. Uncertainty in future supply and demand
conditions (market volatility) coupled with a fixed number of pollution credits creates an
uncertainty in the future price of pollution credits, and the industry must accordingly bear the
cost of adapting to these volatile market conditions. The burden of a volatile market thus lies
with the industry rather than the controlling agency, which is generally more efficient. However,
under volatile market conditions, the ability of the controlling agency to alter the caps will
translate into an ability to pick "winners and losers™ and thus presents an opportunity for
corruption.

In contrast, an emission tax is a price instrument because it fixes the price while the emission
level is allowed to vary according to economic activity. A major drawback of an emission tax is
that the environmental outcome (e.g. a limit on the amount of emissions) is not guaranteed. On
one hand, a tax will remove capital from the industry, suppressing possibly useful economic
activity, but conversely, the polluter will not need to hedge as much against future uncertainty
since the amount of tax will track with profits. The burden of a volatile market will be borne by
the controlling (taxing) agency rather than the industry itself, which is generally less efficient.
An advantage is that, given a uniform tax rate and a volatile market, the taxing entity will not be
in a position to pick "winners and losers™ and the opportunity for corruption will be less.

Assuming no corruption and assuming that the controlling agency and the industry are equally
efficient at adapting to volatile market conditions, the best choice depends on the sensitivity of
the costs of emission reduction, compared to the sensitivity of the benefits (i.e., climate damages
avoided by a reduction) when the level of emission control is varied.

Because there is high uncertainty in the compliance costs of firms, some argue that the optimum
choice is the price mechanism. However, the burden of uncertainty cannot be eliminated, and in
this case it is shifted to the taxing agency itself.

Some scientists have warned of a threshold in atmospheric concentrations of carbon dioxide
beyond which a run-away warming effect could take place, with a large possibility of causing
irreversible damages. If this is a conceivable risk then a quantity instrument could be a better
choice because the quantity of emissions may be capped with a higher degree of certainty.
However, this may not be true if this risk exists but cannot be attached to a known level of GHG
concentration or a known emission pathway. 24!

A third option, known as a safety valve, is a hybrid of the price and quantity instruments. The
system is essentially an emission cap and permit trading system but the maximum (or minimum)
permit price is capped. Emitters have the choice of either obtaining permits in the marketplace or
purchasing them from the government at a specified trigger price (which could be adjusted over
time). The system is sometimes recommended as a way of overcoming the fundamental
disadvantages of both systems by giving governments the flexibility to adjust the system as new
information comes to light. It can be shown that by setting the trigger price high enough, or the
number of permits low enough, the safety valve can be used to mimic either a pure quantity or
pure price mechanism.2!
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All three methods are being used as policy instruments to control greenhouse gas emissions: the
EU-ETS is a quantity system using the cap and trading system to meet targets set by National
Allocation Plans, the UK's Climate Change Levy is a price system using a direct carbon tax,
while China uses the CO, market price for funding of its Clean Development Mechanism
projects, but imposes a safety valve of a minimum price per tonne of CO..

Incomplete country cooperation and border adjustments

Most economic studies of the costs of reducing carbon emissions assume global

participation, 28127128129 bt since the Kyoto Protocol has limited country participation, which is
likely to continue in any post-Kyoto agreement, carbon leakage will arise. Direct leakage effects
occur when production of a good is shifted to a country not bound to reduce its carbon emissions.
Indirect leakage results from the lower world price of petrochemicals, especially oil and coal.
Non-participating countries will import more oil and coal, both to fuel the production of energy-
intensive exports and goods produced for domestic consumption.2%! Economic considerations of
free riding, expectations, and general equilibrium studies suggest that these effects can be
substantial.2X One of the controversies about carbon mitigation policy thus arises about how to
“level the playing field" with border adjustments.22 One component of the American Clean
Energy and Security Act, for example, calls for carbon surcharges on goods imported from
countries without cap-and-trade programs. Even aside from issues of compliance with the
General Agreement on Tariffs and Trade, such border adjustments presume that the producing
countries bear responsibility for the carbon emissions. As Wang and Watson=2! note, however,
one quarter of China's carbon emissions are generated in the production of exports, mostly for
consumers in developed countries, and a consumption-based cap-and-trade system may be more
in accordance with the principles of benefit taxation (see Knut Wicksell).

Trading systems

Kyoto Protocol

The Kyoto Protocol is a 1997 international treaty which came into force in 2005, which binds
most developed nations to a cap-and-trade system for the six major greenhouse gases.*! (The
United States is the only industrialized nation under Annex | which has not ratified and therefore
is not bound by it.) Emission quotas were agreed by each participating country, with the
intention of reducing their overall emissions by 5.2% of their 1990 levels by the end of 2012.
Under the treaty, for the 5-year compliance period from 2008 until 2012,2! nations that emit less
than their quota will be able to sell emissions credits to nations that exceed their quota.2%!

It is also possible for developed countries within the trading scheme to sponsor carbon projects
that provide a reduction in greenhouse gas emissions in other countries, as a way of generating
tradeable carbon credits. The Protocol allows this through Clean Development Mechanism
(CDM) and Joint Implementation (JI) projects, in order to provide flexible mechanisms to aid
regulated entities in meeting their compliance with their caps. The UNFCCC validates all CDM
projects to ensure they create genuine additional savings and that there is no carbon leakage.
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The Intergovernmental Panel on Climate Change has projected that the financial effect of
compliance through trading within the Kyoto commitment period will be limited at between 0.1-
1.1percent of GDP among trading countries.2” By comparison the Stern report placed the costs
of doing nothing at five to 20 times higher.2&!

Australia
Garnaut Draft Report

Main articles: Garnaut Climate Change Review and Carbon Pollution Reduction Scheme

In 2003 the New South Wales (NSW) state government unilaterally established the NSW
Greenhouse Gas Abatement Scheme to reduce emissions by requiring electricity generators and
large consumers to purchase NSW Greenhouse Abatement Certificates (NGACs). This has
prompted the rollout of free energy-efficient compact fluorescent light bulbs and other energy-
efficiency measures, funded by the credits. This scheme has been criticized by the Centre for
Energy and Environmental Markets (CEEM) of the UNSW because of its reliance upon
offsets.2?!

On 4 June 2007, former Prime Minister John Howard announced an Australian Carbon Trading
Scheme to be introduced by 2012, but opposition parties called the plan "too little, too late" 1O
On 24 November 2007 Howard's coalition government lost a general election and was succeeded
by the Labor Party, with Kevin Rudd taking over as prime minister. Prime Minister Rudd
announced that a cap-and-trade emissions trading scheme would be introduced in 2010,

however this scheme was delayed by a year until mid-2011.142

Australia’'s Commonwealth, State and Territory Governments commissioned the Garnaut Climate
Change Review, a study by Professor Ross Garnaut on the mechanism of a potential emissions
trading scheme. Its interim report was released on 21 February 2008.%%! It recommended an
emissions trading scheme that includes transportation but not agriculture, and that emissions
permits should be sold competitively and not allocated free to carbon polluters. It recognized that
energy prices will increase and that low income families will need to be compensated. It
recommended more support for research into low emissions technologies and a new body to
oversee such research. It also recognized the need for transition assistance for coal mining
areas !

In response to Garnaut's draft report, the Rudd Labor government issued a Green Paper®®! on 16
July that described the intended design of the actual trading scheme.

European Union

Main article: European Union Emission Trading Scheme

The European Union Emission Trading Scheme (or EU ETYS) is the largest multi-national,
greenhouse gas emissions trading scheme in the world and was created in conjunction with the
Kyoto Protocol.
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After voluntary trials in the UK and Denmark, Phase | commenced operation in January 2005
with all 15 (now 25 of the 27) member states of the European Union participating.”®! The
program caps the amount of carbon dioxide that can be emitted from large installations with a net
heat supply in excess of 20 MW, such as power plants and carbon intensive factories and covers
almost half (46 %)of the EU's Carbon Dioxide emissions.*“8! phase | permits participants to
trade amongst themselves and in validated credits from the developing world through Kyoto's
Clean Development Mechanism.

Whilst the first phase (2005 - 2007) has received much criticism due to oversupply of allowances
and the distribution method of allowances (via grandfathering rather than auctioning), Phase II
links the ETS to other countries participating in the Kyoto trading system. The European
Commission claims that it has been tougher on Member States' Plans for Phase 11, dismissing
many of them as being too loose again.! However, the use of carbon offsets means that the
entirety of the emissions reductions required by the cap in phase 2 could be met outside of the
EU itself.=%!

All EU member states have ratified the Kyoto Protocol, and so the second phase of the EU ETS
has been designed to support the Kyoto mechanisms and compliance period. Thus any
organization trading through the ETS should also meet the international trading obligations under
Kyoto.

New Zealand

On 4 December 2007, the Labour-led Government introduced the Climate Change (Emissions
Trading and Renewable Preference) Bill which set out a greenhouse gas Emissions Trading
Scheme for New Zealand.EX! In May 2008, the Government released some economic analyses
which supported the scheme, although there were some differences in opinion on the detail. 22
An interesting feature of the New Zealand Emissions Trading Scheme is that it includes forest
carbon and creates deforestation liabilities for landowners.2

The emissions trading bill passed into law on 10 September 2008.54 On November 16, 2008, the
newly formed National-led government announced that it would delay implementation of the
ETS to allow a review by a Parliamentary Select Committee.!

See also: New Zealand Emissions Trading Scheme

United States

An early example of an emission trading system has been the SO, trading system under the
framework of the Acid Rain Program of the 1990 Clean Air Act in the U.S. Under the program,
which is essentially a cap-and-trade emissions trading system, SO, emissions were reduced by
50% from 1980 levels by 2007.128! Some experts argue that the cap-and-trade system of SO,
emissions reduction has reduced the cost of controlling acid rain by as much as 80% versus
source-by-source reduction. 218!
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In 1997, the State of lllinois adopted a trading program for volatile organic compounds in most
of the Chicago area, called the Emissions Reduction Market System.! Beginning in 2000, over
100 major sources of pollution in eight Illinois counties began trading pollution credits.

In 2003, New York State proposed and attained commitments from nine Northeast states to form
a cap-and-trade carbon dioxide emissions program for power generators, called the Regional
Greenhouse Gas Initiative (RGGI). This program launched on January 1, 2009 with the aim to
reduce the carbon "budget” of each state's electricity generation sector to 10% below their 2009
allowances by 2018.L%

Also in 2003, U.S. corporations were able to trade CO, emission allowances on the Chicago
Climate Exchange under a voluntary scheme. In August 2007, the Exchange announced a
mechanism to create emission offsets for projects within the United States that cleanly destroy
ozone-depleting substances.®!!

In 2007, the California Legislature passed the California Global Warming Solutions Act, AB-32,
which was signed into law by Governor Arnold Schwarzenegger. Thus far, flexible mechanisms
in the form of project based offsets have been suggested for five main project types. A carbon
project would create offsets by showing that it has reduced carbon dioxide and equivalent gases.
The project types include: manure management, forestry, building energy, SF6, and landfill gas
capture.

Since February 2007, seven U.S. states and four Canadian provinces have joined together to
create the Western Climate Initiative (WCI), a regional greenhouse gas emissions trading
system.[°2

On November 17, 2008 President-elect Barack Obama clarified, in a talk recorded for YouTube,
that the US will enter a cap-and-trade system to limit global warming.®3!

The 2010 United States federal budget proposes to support clean energy development with a 10-
year investment of US $15 billion per year, generated from the sale of greenhouse gas (GHG)
emissions credits. Under the proposed cap-and-trade program, all GHG emissions credits would
be auctioned off, generating an estimated $78.7 billion in additional revenue in FY 2012, steadily
increasing to $83 billion by FY 2019.1¢4

The American Clean Energy and Security Act, a cap-and-trade bill, was passed on June 26,
2009, in the House of Representatives.

See also: Climate change in the United States

Renewable energy certificates

Main article: Renewable Energy Certificates

Renewable Energy Certificates, or "green tags", are transferable rights for renewable energy
within some American states. A renewable energy provider gets issued one green tag for each
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1,000 kWh of energy it produces. The energy is sold into the electrical grid, and the certificates
can be sold on the open market for profit. They are purchased by firms or individuals in order to
identify a portion of their energy with renewable sources and are voluntary.

They are typically used like an offsetting scheme or to show corporate responsibility, although
their issuance is unregulated, with no national registry to ensure there is no double-counting.
However, it is one way that an organization could purchase its energy from a local provider who
uses fossil fuels, but back it with a certificate that supports a specific wind or hydro power
project.

Carbon market

Main article: Carbon emission trading

Carbon emissions trading is emissions trading specifically for carbon dioxide (calculated in
tonnes of carbon dioxide equivalent or tCOe) and currently makes up the bulk of emissions
trading. It is one of the ways countries can meet their obligations under the Kyoto Protocol to
reduce carbon emissions and thereby mitigate global warming.

See also: personal carbon trading and carbon offset

Market trend

Carbon emissions’ trading has been steadily increasing in recent years. According to the World
Bank's Carbon Finance Unit, 374 million metric tonnes of carbon dioxide equivalent (tCO2e)
were exchanged through projects in 2005, a 240% increase relative to 2004 (110 mtCO,e)!
which was itself a 41% increase relative to 2003 (78 mtCO.e).[8!

In terms of dollars, the World Bank has estimated that the size of the carbon market was 11
billion USD in 2005, 30 billion USD in 2006,®! and 64 billion in 2007.L4

The Marrakesh Accords of the Kyoto protocol defined the international trading mechanisms and
registries needed to support trading between countries, with allowance trading now occurring
between European countries and Asian countries. However, while the USA as a nation did not
ratify the Protocol, many of its states are now developing cap-and-trade systems and are looking
at ways to link their emissions trading systems together, nationally and internationally, to seek
out the lowest costs and improve liquidity of the market.°®! However, these states also wish to
preserve their individual integrity and unique features. For example, in contrast to the other
Kyoto-compliant systems, some states propose other types of greenhouse gas sources, different
measurement methods, setting a maximum on the price of allowances, or restricting access to
CDM projects. Creating instruments that are not truly fungible would introduce instability and
make pricing difficult. VVarious proposals are being investigated to see how these systems might
be linked across markets, with the International Carbon Action Partnership (ICAP) as an
international body to help co-ordinate this. 17!

Business reaction
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With the creation of a market for mandatory trading of carbon dioxide emissions within the
Kyoto Protocol, the London financial marketplace has established itself as the center of the
carbon finance market, and is expected to have grown into a market valued at $60 billion in
2007.[;_1[—;1 The voluntary offset market, by comparison, is projected to grow to about $4bn by
2010.

23 multinational corporations came together in the G8 Climate Change Roundtable, a business
group formed at the January 2005 World Economic Forum. The group included Ford, Toyota,
British Airways, BP and Unilever. On June 9, 2005 the Group published a statement stating that
there was a need to act on climate change and stressing the importance of market-based
solutions. It called on governments to establish “clear, transparent, and consistent price signals"
through "creation of a long-term policy framework" that would include all major producers of
greenhouse gases.”! By December 2007 this had grown to encompass 150 global businesses.!

Business in the UK have come out strongly in support of emissions trading as a key tool to
mitigate climate change, supported by NGOs.[2! However, not all businesses favor a trading
approach. On December 11, 2008, Rex Tillerson, the CEO of Exxonmobil, said a carbon tax is "a
more direct, more transparent and more effective approach” than a cap-and-trade program, which
he said, "inevitably introduces unnecessary cost and complexity". He also said that he hoped that
the revenues from a carbon tax would be used to lower other taxes so as to be revenue neutral.[”!

The International Air Transport Association, whose 230 member airlines comprise 93% of all
international traffic, position is that trading should be based on “benchmarking,” setting
emissions levels based on industry averages, rather than “grandfathering,” which would use
individual companies’ previous emissions levels to set their future permit allowances. They
argue grandfathering “would penalise airlines that took early action to modernise their fleets,
while a benchmarking approach, if designed properly, would reward more efficient

operations”.[”/}

Measuring, reporting, verification (MRV)

Meaningful emission reductions within a trading system can only occur if they can be measured
at the level of operator or installation and reported to a regulator. There is an open-source tool for
helping operators accurately measure and plan their emissions. For greenhouse gases all trading
countries maintain an inventory of emissions at national and installation level; in addition, the
trading groups within North America maintain inventories at the state level through The Climate
Registry. For trading between regions these inventories must be consistent, with equivalent units
and measurement techniques.

In some industrial processes emissions can be physically measured by inserting sensors and flow
meters in chimneys and stacks, but many types of activity rely on theoretical calculations for
measurement. Depending on local legislation, these measurements may require additional checks
and verification by government or third party auditors, prior or post submission to the local
regulator.

Enforcement
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Another significant, yet troublesome aspect is enforcement.”®! Without effective MRV and
enforcement the value of allowances are diminished. Enforcement can be done using several
means, including fines or sanctioning those that have exceeded their allowances. Concerns
include the cost of MRV and enforcement and the risk that facilities may be tempted to mislead
rather than make real reductions or make up their shortfall by purchasing allowances or offsets
from another entity. The net effect of a corrupt reporting system or poorly managed or financed
regulator may be a discount on emission costs, and a (hidden) increase in actual emissions.

Strengthening the ETS

An ETS has one distinct advantage in its ability to make deep cuts in carbon emissions -
individual participation. Individuals and organizations can strengthen the carbon emission
reduction impact of an ETS by voluntarily buying and cancelling carbon credits.”*L. This
removes the credits from the carbon market so that they can never be used to emit carbon.
Because the number of carbon credits is limited, this means fewer carbon credits remain. That
makes the price of the remaining credits higher which helps make low-carbon solutions more
economically attractive and helps achieve a Low-carbon economy.

Criticism

ST -
[ oo

Irl I
Chicago Climate Justice activists protesting cap and trade legislation in front of Chicago Climate
Exchange building in Chicago Loop

There are a large number of critics of carbon trading as a control mechanism. Critics include
environmental justice nongovernmental organizations,®2 economists, labor organizations and
those concerned about energy supply and excessive taxation. Some see carbon trading as a
government takeover of the free market.l®X! They argue that trading pollution allowances should
be avoided because they result in failures in accounting, dubious science and the destructive
impacts of projects upon local peoples and environments.22 Instead, they advocate making
reductions at the source of pollution and energy policies that are justice-based and community-
driven.B8 Many argue that that emissions trading schemes based upon cap and trade will
necessarily reduce jobs and incomes.2! Most of the criticisms have focused on the carbon
market created through investment in Kyoto Mechanisms. Criticism of cap-and-trade emissions
trading has generally been more limited to lack of credibility in the first phase of the EU ETS.E
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Critics argue that emissions trading does little to solve pollution problems overall, since groups
that do not pollute sell their conservation to the highest bidder. Overall reductions would need to
come from a sufficient reduction of allowances available in the system.

Regulatory agencies run the risk of issuing too many emission credits, diluting the effectiveness
of regulation, and practically removing the cap. In this case, instead of a net reduction in carbon
dioxide emissions, beneficiaries of emissions trading simply pollute more, [ctationneeded] rpq
National Allocation Plans by member governments of the European Union Emission Trading
Scheme were criticized for this when it became apparent that actual emissions would be less than
the government-issued carbon allowances at the end of Phase | of the scheme. Certain emissions
trading schemes have been criticized for the practice of grandfathering, where polluters are given
free allowances by governments, instead of being made to pay for them.! Critics instead
advocate for auctioning the credits. The proceeds could be used for research and development of
sustainable technology.?

Critics of carbon trading, such as Carbon Trade Watch, argue that it places disproportionate
emphasis on individual lifestyles and carbon footprints, distracting attention from the wider,
systemic changes and collective political action that needs to be taken to tackle climate
change.’Y Groups such as the Corner House have argued that the market will choose the easiest
means to save a given quantity of carbon in the short term, which may be different to the
pathway required to obtain sustained and sizable reductions over a longer period, and so a
market-led approach is likely to reinforce technological lock-in. For instance, small cuts may
often be achieved cheaply through investment in making a technology more efficient, where
larger cuts would require scrapping the technology and using a different one. They also argue
that emissions trading is undermining alternative approaches to pollution control with which it
does not combine well, and so the overall effect it is having is to actually stall significant change
to less polluting technologies.

The corresponding uncertainty under a tax is the level of emissions reductions achieved. 2ton
needed

The Financial Times published an article about cap-and-trade systems which argued that
"Carbon markets create a muddle” and "...leave much room for unverifiable manipulation.8

More recent criticism of emissions trading regarding implementation is that old growth forests,
which have slow carbon absorption rates, are being cleared and replaced with fast-growing
vegetation, to the detriment of the local communities. !

Recent proposals for alternative schemes to avoid the problems of cap-and-trade schemes include
Cap and Share, which was being actively considered by the Irish Parliament in May 2008, and
the Sky Trust schemes.®% These schemes state that cap-and-trade or cap-and-tax schemes
inherently impact the poor and those in rural areas, who have less choice in energy consumption
options.

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

References

1. ~ Montgomery, W.D. "Markets in Licenses and Efficient Pollution Control Programs".
Journal of Economic Theory 5 (Dec 1972):395-418

2. ™ EU Emissions Trading System (EU ETS). UK Department of Energy and Climate
Change. Retrieved 2009-01-19.

3. N"USEPA's Clean Air Markets web site". Epa.gov. http://www.epa.gov/airmarkets/.
Retrieved 2009-11-03.

4. ~25Cap and Trade 101, Center for American Progress, January 16, 2008.

5. 2~ Sullivan, Arthur, and Steven M. Sheffrin. Economics: Principles in action. Upper
Saddle River, NJ, 2003. ISBN 0130630853

6. 7~ Burton, Ellison, and William Sanjour. (1967). An Economic Analysis of the Control of
Sulphur Oxides Air Pollution. DHEW Program Analysis Report No. 1967-609.
Washington, DC: Ernst and Ernst.

7. 2 Burton, Ellison, and William Sanjour. (1968). A Cost-Effectiveness Study of Particulate
and SOx Emission Control in the New York Metropolitan Area. NTIS: PB-227 121/1.
Contract Number: PH-86-68-37. Washington, DC: Ernst and Ernst.

8. 7 Burton, Ellison, and William Sanjour. (1969). A Cost-Effectiveness Study of Air
Pollution Abatement in the Greater Kansas City Area. NTIS: PB-227 116/1. Washington,
DC: Ernst and Ernst.

9. ~ Burton, Ellison, and William Sanjour. (1969). A Cost-effectiveness Study of Air
Pollution Abatement in the National Capital Area. NAPCA Contract No. PH 86-68-37,
NTIS: PB227110. Washington, DC: Ernst and Ernst.

10. 2 Burton, Ellison, and William Sanjour. (1970). Applications of Cost-effectiveness
Analysis to Air Pollution Control. DHEW Contract No. CPA 22-69-17. Washington, DC:
Ernst and Ernst.

11. ~ Burton, Ellison and Sanjour, William. (1969). "Multiple Source Analysis of Air
Pollution Abatement Strategies". Federal Accountant XVI1I(March): 48-69.[dadlink]

12. ~ Burton, E. S. and William Sanjour. (1970). "A Simulation Approach to Air Pollution
Abatement Program Planning". Socio-Economic Planning Science 4: 147-150.deadlinkl

13. ~ Voss, Jan-Peter, (2007), Innovation processes in governance: the development of
emissions trading as a new policy instrument', In: Science and Public Policy 34 (5), pp.
329-343, doi=10.3152/030234207X228584, publisher: Ingentaconnect.com, 2006-06-16,
retrieved 2009-11-03.

14. ~ Coase, Ronald H. 1960. The Problem of Social Cost. Journal of Law and Economics.
3:1-44.

15. 2 Crocker, T. D. (1966). The Structuring of Atmospheric Pollution Control Systems. The
Economics of Air Pollution. H. Wolozin. New York, W. W.Norton & Co.: 61-86.

16. 2 Dales, John H. 1968. "Land, Water, and Ownership". The Canadian Journal of
Economics, 1(4):791-804.

17. ~ Montgomery, W David. 1972. Markets in Licenses and Efficient Pollution Control
Programs, Journal of Economic Theory 5(3):395-418.

18. N Tietenberg, Tom and Nick Johnstone. 2004. "ExPost Evaluation of Tradeable Permits:
Methodological Issues and Literature Review" in Organisation for Economic Co-
Operation and Development. Tradeable Permits: Policy Evaluation, Design And Reform.

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

19.

20.

21.
22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

~ Chomitz, Kenneth M. 1999. "Evaluating Carbon Offsets from Forestry and Energy
Projects: How Do They Compare?" The World Bank, Policy Research Working Paper
Series: 2357, 1999

 Map: Pollution hotspots, BBC map of areas that suffer from intense local pollution,
BBC News, 2004-12-13. Retrieved 2009-10-19.

A Point Carbon: Daily price of CO,/4¢adlind

N "Chicago Climate Exchange prices". Chicagoclimatex.com. 2009-08-04.
http://www.chicagoclimatex.com/. Retrieved 2009-11-03.

~ Weitzman, M. L., 1974. Prices vs. Quantities. The Review of Economic Studies, Vol.
41, No. 4 (Oct., 1974), pp. 477-491.View first page

M http://www.iea.org/textbase/papers/2006/certainty _ambition.pdf

A "Jacoby, D.H. & Ellerman, A.D., The safety valve and climate policy, Energy Policy
32 (2004) 481-49". Sciencedirect.com. http://www.sciencedirect.com. Retrieved 2009-
11-03.

~ Nordhause, William (2008). A Question of Balance: weighing the options on global
warming policies. Yale University Press.

~ Stern, Nicholas (2007). The Stern Review: the economics of climate change. Cambridge
University Press..

~ Stern, Nicholas (2009). A Blueprint for a Safer Planet: how to manage climate change
and create a new era of progress and prosperity. UK: Vintage.

~ Garnaut, Ross (2008). The Garnaut Climate Change Review. Cambridge University
Press.

A Turnbull, Malcolm (2009). "Speech to the House of Representatives, by the Leader of
the Opposition on the Carbon Pollution Reduction Scheme Bill".
http://malcolmturnbull.com.au/Media/Speeches/tabid/91/articleType/ArticleView/articlel
d/495/The-Carbon-Pollution-Reduction-Scheme-Bill.aspx. Retrieved 2009-07-30.

~ Babiker, Mustafa (2005). "Climate change policy, market structure, and carbon
leakage". Journal of International Economics 65 (2): 421-445.
http://www.sciencedirect.com/science? ob=ArticleURL& udi=B6V6D-4CNJBNF-

1& user=10&_rdoc=1& fmt=& orig=search& sort=d& docanchor=&view=c& acct=
C000050221& version=1& urlVersion=0& userid=10&md5=296b73ec684c26f311941
3910e5a763a. Retrieved 2009-08-01.

~ Houser, Trevor; Rob Bradley, Britt Childs Staley, Jake Werksman, Robert Heilmayr
(2008). Leveling The Carbon Playing Field: International Competition and U.S. Climate
Policy Design. Peterson Institute for International Economics.
http://www.wri.org/publication/leveling-the-carbon-playing-field.

~ "Who owns China’s carbon emissions?". Tyndall Briefing Note No. 23. Tyndall Centre
for Climate Change Research. October 2007.
http://www.tyndall.ac.uk/publications/briefing_notes/bn23.pdf. Retrieved 2009-08-01.
~ Kyoto Protocol, UNFCCC website. Retrieved 2009-09-16.

AN "UNFECCC Countries 1990 to 2012 emissions targets”. Unfccc.int. 2008-05-14.
http://unfccc.int/kyoto_protocol/background/items/3145.php. Retrieved 2009-11-03.

~ Emissions Trading, UNFCCC website. Retrieved 2009-09-16.

A "Climate Change 2007: Mitigation of Climate Change, Summary for Policymakers
from IPCC Fourth Assessment Report™ (PDF). 2007-05-04. pp. Item 25, page 33.

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

38.

39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

49.

50.

51.

52.

http://www.mnp.nl/ipcc/docs/FAR/Approved%20SPM%20WGII1 0705rev5.pdf.

Retrieved 2007-05-10.

N Hinsliff, Gaby (2006-10-29).
"http://observer.guardian.co.uk/uk_news/story/0,,1934381,00.html" (PDF). The

Observer.

http://www.mnp.nl/ipcc/docs/[FAR/Approved%20SPM%20WGII1_0705rev5.pdf.
Retrieved 2007-12-10.

N "Microsoft Word — CEEM_DP_070827.doc" (PDF).

http://www.ceem.unsw.edu.au/content/userDocs/CEEM_DP_070827_000.pdf. Retrieved

2009-11-03.

M Farr, Malcolm (2007-06-04). "Howard flying blind on climate | Herald Sun™.
News.com.au. http://www.news.com.au/heraldsun/story/0,21985,21844556-

5005961,00.html. Retrieved 2009-04-03.

N "Australian Carbon Trade to Boost Affordable Energy”. Planet Ark. 2008-06-24.
http://www.planetark.com/dailynewsstory.cfm/newsid/48946/story.htm. Retrieved 2009-

04-03.

A"/ UK — Rudd delays carbon trading". Ft.com. 2009-05-05.
http://www.ft.com/cms/s/0/8fe917cc-390c-11de-8cfe-00144feabdcO.html. Retrieved

2009-11-03.

A "Garnaut Climate Change Review" (PDF).
http://www.garnautreview.org.au/CA25734E0016A131/WebObj/GarnautClimateChange
ReviewInterimReport-
Feb08/$File/Garnaut%20Climate%20Change%20Review%20Interim%20Report%20-
%20Feb%2008.pdf. Retrieved 2009-11-03.

N "Garnaut Review". Garnaut Review.
http://www.garnautreview.org.au/domino/Web_Notes/Garnaut/garnautweb.nsf. Retrieved
2009-11-03.

A "Carbon Pollution Reduction Scheme Green Paper". Greenhouse.gov.au. 2009-10-14.
http://www.greenhouse.gov.au/greenpaper/index.html. Retrieved 2009-11-03. _

A Climate Change: The European Union's Emissions Trading System (EU ETS)Meadlinkd

~ Wagner, M.: Firms, the Framework Convention on Climate Change & the EU
Emissions Trading System. Corporate Energy Management Strategies to Address Climate
Change and GHG Emissions in the European Union. Lineburg: Centre for Sustainability
Management 2004, p.12 [1] CSM Lineburg

~ By (2006-07-31). "(AP)". Washtimes.com.
http://www.washtimes.com/business/20060731-011601-7934r.htm. Retrieved 2009-11-
03.

A Environment - Climate Change - Emissions trading/ain

QGIIbertson T. and Reyes, O. Carbon trading: how it works and why it fails. Uppsala:
Dag Hammerskjold Foundation, 2009

~ New Zealand Parliament website, (2007-12-4), Climate Change (Emissions Trading
and Renewable Preference) Bill. Retrieved 2009-08-22.

M David Parker, Minister of Climate Change Issues, (2008-05-02), New Zealand
Emissions trading scheme has to be fair and effective, New Zealand Government Media
Release, 2 May, 2008.

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

53

54.

55.

56.

57.

58.

59.
60.
61.
62.
63.

64.

65.

66.

67.

68.

69.
70.

71.

72.

73
74

.\ "Eorestry Units Government Policy Announcements - 20 September 2007". The New
Zealand Carbon Exchange. http://www.nzcx.com/forestry.htm. Retrieved 2009-04-03.
~ David Parker, Minister of Climate Change, (2008-09-10), Historic climate change
legislation passes, New Zealand Government Media Release. Retrieved 2009-08-22.
 The National Party website, (2008-11-16), National-ACT confidence and supply
agreement. Retrieved 2008-11-16.

~ Acid Rain Program 2007 Progress Report, U.S. Environmental Protection Agency,
January 2009.

M Stavins, Robert N. 1998. "What Can We Learn from the Grand Policy Experiment?
Positive and Normative Lessons from SO2 Allowance Trading". Journal of Economic
Perspectives, 12(Summer): 69-88.

~ Carlson, Curtis, Dallas Burtraw, Maureen Cropper, and Karen L. Palmer. 2000. “Sulfur
dioxide control by electric utilities: What are the gains from trade?” Journal of Political
Economy 108: 1292-1326.

M 1llinois EPA - Emissions Reduction Market System

~ Memorandum of Understanding - Regional Greenhouse Gas Initiative

 Beyond the Kyoto six Carbon Finance 7 March 2008

A WCI Desigh Documents!?¢a¢!ind

~ 17 novembre 2008. "YouTube — A New Chapter on Climate Change". It.youtube.com.
http://it. youtube.com/watch?v=hvG2XptIEJk. Retrieved 2009-04-03.

N "President's Budget Draws Clean Energy Funds from Climate Measure™. Renewable
Energy World.
http://www.renewableenergyworld.com/rea/news/article/2009/03/presidents-budget-
draws-clean-energy-funds-from-climate-measure?cmpid=WNL-Friday-March6-2009.
Retrieved 2009-04-03.

A28 Carhon Finance”. Carbon Finance. 2009-01-15.
http://carbonfinance.org/docs/StateoftheCarbonMarket2006.pdf. Retrieved 2009-04-03.
N "Microsoft Word — Carbon Market Study 2005 - FINAL — Letter.doc™.
Carbonfinance.org. 2009-01-15.
http://carbonfinance.org/docs/CarbonMarketStudy2005.pdf. Retrieved 2009-04-03.

A "Carbon Finance". Carbon Finance. 2009-01-15.

http://carbonfinance.org/docs/State_ Trends--formatted_06_May_10pm.pdf. Retrieved
2009-04-03.

M Stavins, Robert N., and Judson Jaffe (2008). Linkage of Tradable Permit Systems in
International Climate Policy Architecture, Harvard Project on International Climate
Agreements. [2]

M International Carbon Action Partnership ICAP website

M Linkage of Tradable Permit Systems in International Climate Policy Architecture
Robert N. Stavins and Judson Jaffe, Harvard Project on International Climate
Agreements

A "Point Carbon news". Pointcarbon.com. http://www.pointcarbon.com. Retrieved 2009-
11-03.

 The carbon market Fiona Harvey, FT April 27, 2007

.M http://www.weforum.org/pdf/g8_climatechange.pdf

. N List of climate leaders EPA December 12

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

75. 2 "UK Department of Trade and Industry 'Meeting the Energy Challenge A White Paper
on Energy May 2007, Appendix C: UK Position on the EU Emissions Trading Scheme™
(PDF). http://www.berr.gov.uk/files/file39578.pdf. Retrieved 2009-11-03.

76. ~ Exxon supports carbon tax, Herald News Services, January 09, 2009

77. 7 International Air Transport Association, “What You Need to Know About Emissions
Trading,” IATA.com, Accessed May 26, 2009.
http://www.iata.org/NR/rdonlyres/95D34D98-7906-4A23-8884-
1FA561709037/53257/EmissionsTrading.pdf

78. ~ Emissions Trading in the Kyoto Protocol - FINISHED AND UNFINISHED
BUSINESS

79. N "Strengthening the ETS". http://www.climakind.com/c/2-What-is-Climakind.aspx.

80. 22 Ray Barrell, Alan Barrett, Noel Casserly, Frank Convery, Jean Goggin, Ide Kearney,
Simon Kirby, Pete Lunn, Martin O’Brien and Lisa Ryan. 2009. Budget Perspectives, Tim
Callan (ed.)

81. ~ 22 Carbon Trade Watch". http://www.carbontradewatch.org.

82. ~ Lohmann, Larry (2006-12-02). "Carry on polluting (The Corner House)". The Corner
House. http://www.thecornerhouse.org.uk/item.shtml?x=546606. Retrieved 2009-04-03.

83. ~ Lohmann, Larry. "Ways forward (The Corner House)". The Corner House.
http://www.thecornerhouse.org.uk/summary.shtml?x=544238. Retrieved 2009-04-03.

84. ~ Don Fullerton and Gilbert E. Metcalf (2002). "Cap and trade policies in the presence of
monopoly and distortionary taxation". National Bureau of Economic Research.
http://www.nber.org/reporter/winter07/metcalf.html. Retrieved 2009-12-09.

85. N http://www.tni.org/carbon-trade-fails

86. 2 http://www.climnet.org/EUenergy/ET/NAPsReport_Summary0306.pdf

87. ~ "Climate change | The greening of America | Economist.com”. Economist.com<!.
2007-01-25. http://economist.com/opinion/displaystory.cfm?story id=E1_RVJTRQV.
Retrieved 2009-04-03.

88. ~ "/ Home UK / UK — Carbon markets create a muddle". Ft.com. 2007-04-26.
http://www.ft.com/cms/s/4b80eel18-f393-11db-9845-000b5df10621.html. Retrieved
2009-04-03.

89. ~ "World Rainforest Movement". Wrm.org.uy. http://www.wrm.org.uy/. Retrieved 2009-
04-03.

External links

o Emissions trading: The carbon game news@nature.com Nov. 17, 2004

o Ministers know emissions trading is a red herring and wont work, by George Monbiot,
The Guardian, December 19, 2006

US EPA's Acid Rain Program

Australasian Emissions Trading Forum

Illinois Emissions Reduction Market System

Texas Emissions Banking and Trading program

"The Making of a Market-Minded Environmentalist”, article by Fred Krupp in
Strategy+Business (registration reqd) that articulates some of the reasoning and history
behind emissions trading in California

o International Emissions Trading Association

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

e The Stern Review on the economics of climate change - Chapters 14 and 15 have
extensive discussions on emission trading schemes and carbon taxes

o Carry On Polluting - Comment and analysis piece by Larry Lohmann, published in New
Scientist magazine on the 2nd December 2006

o Ways Forward - Chapter 5 of the book, "Carbon Trading: A Critical Conversation on
Climate Change, Privatization and Power", published October 2006 by Dag
Hammarskjold Foundation, Durban Group for Climate Justice and The Corner House.

e Carbon Trading - How it works and why it fails, published November 2009 by Dag
Hammarskjold Foundation: A booklet on various Emissions Trading Schemes (CDM,
REDD, ETS) with case studies from Indonesia, Brazil, Thailand and India.

e EU shows carbon trading is not cutting emissions

e Chandler: More Flexibility Needed for Effective Emissions Cap-and-Trade Policy
Council on Foreign Relations

o Green Structured Products are likely to Proliferate piece by Edmund Parker and Nicole
Purin, Mayer Brown, published in Financial News, 3 December 2007

e Arnaud Brohe: Carbon Markets, Earthscan

e PanAmerican Properties on Carbon Credits and the Use of Paulownia for Reforestation

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

