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I -- I 
Mandate 



At the heart of the NRTEE’s work is a commit- 
ment to improve the quality of economic and 
environmental policy development by providing 
decision makers with the information they need 
to make reasoned choices on a sustainable future 
for Canada. The agency seeks to carry out its 
mandate by: 

l advising decision makers and opinion leaders 
on the best way to integrate environmental 
and economic considerations into decision 
making; 

l actively seeking input from stakeholders with 
a vested interest in any particular issue and 
providing a neutral meeting ground where 
they can work to resolve issues and overcome 
barriers to sustainable development; 

l analyzing environmental and economic facts 
to identify changes that will enhance sustain- 
ability in Canada; and 

l using the products of research, analysis and 
national consultation to come to a conclusion 
on the state of the debate on the environment 
and the economy. 

The NRTEE has established a process whereby 
stakeholders themselves define the environment/ 
economy interface within issues, determine 
areas of consensus and identify the reasons for 
disagreement in other areas. The multistakeholder 
approach, combined with impartiality and neu- 
trality, are the hallmarks of the NRTEE’s activities. 
NRTEE publications address pressing issues 
that have both environmental and economic 
implications and which have the potential for 
advancing sustainable development. 
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Preface 

For Canada to work toward meeting its Kyoto commit- 

ments to limit greenhouse gas emissions, Canadians will 

want to know the cost, who pays and what benefits will 

be derived from this action. Emissions trading is a way to 

attain the greatest success for the least cost and to do so in 

a transparent and equitable manner. 

In addition, if the Kyoto Agreement to limit greenhouse 

gas emissions is to be implemented by the United States 

and other developed countries, it is clear that interna- 

tional trading of emission reduction credits will be 

required. For Canadian firms to participate effectively, a 

Canadian domestic program needs to be in place. 
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The National Round Table on the Environment and the Economy (NRTEE) believes 
that Canadian citizens and firms need to understand that emissions trading will soon 
play a major role in our economy and in our lives. With this report, the NRTEE has 
now published 10 documents on domestic emissions trading. We have also organized 
an international symposium to compare domestic trading programs from around the 
world. The question now is which program design best suits our needs. 

Voluntary emissions trading, while unlikely to be sufficient by itself, should be 
encouraged and credits for early participation should be guaranteed. As to mandatory 
programs, all have their strengths and weaknesses. The option that holds the most 
promise would closely link the measures taken to the resulting reduction in GHG 
emissions. Under that option, limited emission allowances would be granted to the 
largest emitters (industries and utilities); to exceed those limits, they would have to 
purchase additional allowances or credits from sources at home and abroad who have 
achieved reductions greater than called for. The transportation sector would require a 
different approach and could be treated by the use of permit trading, regulations, 
taxes or a combination of such methods. 

Two other mandatory programs have been studied in the NRTEE’s work. One calls 
for mandatory standards, expressed as energy used per unit of output, with tradable 
credits given to those who exceed the standard. This would give industry the most 
flexibility; however there is a concern that it would necessitate the creation of an 
excessive number of new standards. The other proposal would force energy prices to 
increase by obliging producers and importers of fossil fuel to buy permits either in 
Canada or abroad for any fossil fuel they sell over and above their permitted Canadian 
limit. While such a program would be relatively simple to administer, people could 
find it difficult to link the price increase to the resulting decrease in GHG emissions. 
This could be interpreted by some as a form of unacceptable carbon tax. 

The NRTEE believes that emissions trading has the potential to become a multi-billion 
dollar activity. We urge others to proceed immediately with the analysis crucial to the 
selection of one or some combination of the above program options and design the 
appropriate emissions trading program. We are very grateful to the members of the 
multistakeholder expert group who worked diligently, cooperatively and in a thoroughly 
collegial and professional manner to analyze the proposed alternatives. We personally 
found the debate both enjoyable and informative. 

Emissions trading lies at the heart of our mandate on the environment and the econ- 
omy and our publications are intended to help Canadians engage in informed debate 
on this important subject. 

Stuart L. Smith, M.D. David J. McGuinty I 
Chair, NRTEE Executive Director & CEO, NRTEE 
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The National Round Table on the Environment and the 

Economy (NRTEE) initiated a project in the spring of 

19% to examine possible designs for a domestic emis- 

sions trading program for greenhouse gases (GHG). 

Alternative designs for a domestic GHG emissions trad- 

ing program were selected and refined with advice from a 

Multistakeholder Expert Gr0up.l The experts represented 

various stakeholder groups but met in their personal 

capacities to cooperatively analyze the different approaches 

to domestic emissions trading and to provide direction 

for further work. This report describes the five trading 

program designs developed and the results of their 

evaluation by the Multistakeholder Expert Group. 



The project was launched with a document that 
outlined 14 different potential emissions trading 
programs and 16 different design issues that 
apply to multiple designs. That document, 
Possible Designs for a Domestic Emissions Trading 
Program for Greenhouse Gases (July 1998), is 
included as Appendix 1. 

Nine issues were selected for more detailed 
analysis. Reports on these design issues have 
been published separately under the following 
titles: 

l The Legislative Authority to Implement a 
Domestic Emissions Trading System 

l Design Options in a Domestic Emissions 
Trading System for the Treatment of Fossil 
Fuels Used as Feedstocks 

l Analysis of Options for Gratis Distribution of 
Allowances 

l Analysis of Options for Distributing Allowances 
by Auction 

l Analysis of Emissions Trading Program Design 
Features 

l Possible Criteria for the Creation of Emissions 
Reductions Credits Under a Domestic 
Emissions Reduction Credit Trading Program 

l Policies That Could Complement a Domestic 
Emissions Trading System for Greenhouse 
Gases 

l Potential of Including Non-Combustion 
Sources of GHG Emissions in a Domestic 
Emissions Trading Program 

l What Are the Implications of Calculating GHG 
Emissions on a Life-Cycle Basis for the Design 
of Domestic Emissions Trading Systems? 

The five possible domestic GHG emissions trad- 
ing programs analyzed are described briefly 
below. The first design, Voluntary Credit Trading 
(VCT), assumes that Canada faces the prospect 
of a future commitment to limit its GHG emis- 
sions. The other four designs all are intended to 
help achieve a national commitment to limit 

GHG emissions. Due to this difference in the 
assumed policy setting, comparisons of the 
strengths and weaknesses of different designs 
involve only the last four program options. All 
options assume that if the Kyoto Protocol is 
ratified and enters into force, participants in the 
domestic emissions trading program will have 
access to the Kyoto Protocol mechanisms (inter- 
national emissions trading, joint implementation 
and the clean development mechanism). 

The five trading program design options evaluated 
are: 

Voluntary Credit Trading (VCT): In this design, 
some emission sources voluntarily create emission 
reduction credits by documenting the impacts 
of specific emission reduction or sequestration 
measures they have implemented. Other entities 
voluntarily purchase some of these credits. A VCT 
program larger than the existing pilot programs 
would require explicit incentives for participation. 

Mandatory Performance Standards with VCT: To 
meet its binding national commitment, Canada 
is assumed to impose performance standards 
(e.g., GHG/unit of output) on large GHG emitters 
and also establish performance standards for 
appliances, equipment, vehicles and buildings 
used by small GHG emitters. Emission reduction 
credits are created by entities that exceed the 
applicable standards and can be used by other 
entities to help comply with the standards. 

Cap on the Carbon Content of Fossil Fuels and 
Other GHG Emissions: To meet the national 
commitment, it is assumed that all fossil fuel 
producers and importers are required by regu- 
lation to hold allowances equal to the carbon 
content of their products sold in Canada. Most 
sources of other GHG emissions are also required 
to hold allowances equal to their actual emissions. 
A limited number of allowances, consistent 
with Canada’s national commitment, are made 
available. Participants with excess allowances 
can sell them to participants that do not have 
enough. Emission reduction credits created by 
sources outside the program can also be used to 
help meet regulatory requirements. 
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Downstream Greenhouse Gas Emissions Allowance 
Trading with VCT Excluding Transportation - 
Description of the Program: To help meet the 
national emissions limitation commitment, all 
large point sources of GHG emissions are 
required by regulation to hold allowances equal 
to their actual emissions. A limited number of 
allowances, consistent with the contribution 
these sources are expected to make to Canada’s 
national commitment, are made available. 
Participants with surplus allowances can sell 
them to participants that do not have enough. It 
is also possible to use emission reduction credits 
created by sources outside the program to help 
meet regulatory requirements. 

Downstream Greenhouse Gas Emissions Allowance 
Trading with VCT and Upstream Carbon Content 
Trading for Transportation Fuels: This program 
builds on the preceding design by requiring 
petroleum refiners and importers of transporta- 
tion fuels to hold allowances equal to the carbon 
content of the fuels they sell in Canada. Like all 
other participants in the program, they can sell 
or purchase allowances, and can also use emission 
reduction credits created by sources outside the 
program to help meet regulatory requirements. 

This report begins with an overview of the 
broad conclusions that can be drawn from the 
NRTEE work. These conclusions are that: 

emissions trading can play a useful role in 
Canada’s climate change action plan 

voluntary credit trading is a logical first step 

different trading program designs to meet a 
national commitment have different 
strengths and weaknesses 

beyond implementation of a voluntary credit 
trading program, further work is needed to 
evaluate alternative trading program designs 
and improve emissions inventories . 

distribution allowances should gradually shift 
from gratis distribution to an auction 

The report then provides a detailed description 
of each of the five potential domestic emissions 
trading options examined. Examples of existing 
programs similar to each option are outlined in 
Appendix 2. 





0 A domestic emissions trading program can 
reduce the cost of meeting Canada’s climate 
change commitment. It gives participants an 
incentive to implement low-cost emission 
reduction measures in their own operations 
or elsewhere, providing all regulated sources 
equal access to low-cost opportunities for GHG 
emissions reduction. This increased flexibihty 
for regulated emitters reduces compliance costs 
relative to traditional regulatory approaches, 
which do not allow such flexibility. 

* A domestic emissions trading program 
enables a distinction to be made between who 
pays for emission reductions and who actuaIly 
implements emission reduction actions.z 
This feature can help to address concerns 
about the equity of policies to reduce GHG 
emissions. For example, allowances can be 
distributed gratis to participants based on 
equity criteria, such as equal percentage 
reductions from historic emissions. That 
distribution determines the share of the 
overall compliance burden each source is 
responsible for. Each participant then looks 
for the lowest cost allowances from emis- 
sion reduction actions in its own operations 
or extra reductions implemented by other 
sources.3 

* A domestic emissions trading program creates 
a demand for emission reductions and a 
corresponding price signal that provides an 
incentive for both regulated and non-regulated 
emitters to innovate and take action to reduce 
GHG emissions. 

* A domestic emissions trading program 
would enable Canadian emitters to gain 
operational experience with emissions trad- 
ing to facilitate their participation in the 
Kyoto Protocol mechanisms (international 
emissions trading, joint implementation, 
clean development mechanism) if the Kyoto 
Protocol is ratified and enters into force. 

While an emissions trading program has a useful 
role to play in helping Canada meet its climate 
change obligations, it is also clear that it will not 

do the job on its own. Complementary measures 
(e.g., standards, taxes, information programs) will 
be required to address sources not participating 
in the program and to remove non-financial 
barriers to the implementation of cost-effective 
GHG emission reductions. The scope of the 
complementary measures required depends on 
the design of the emissions trading program. 

Voluntary Credit Trading Is 
a logical First Step 
At this time, the federal and provincial govern- 
ments have not indicated that Canada plans to 
develop a regulated domestic GHG emissions 
trading program. If such a decision is ultimately 
taken, it will require several years to design and 
implement. 

In the interim, Canada could implement a vol- 
untary credit trading program. Two pilot 
emission reduction credit trading programs 
already are under way in Canada.4 Moreover, 
federal and provincial governments have already 
made a commitment to ‘1.. establish by early 1999 
a system for crediting verifiable early actions to 
reduce GHG emissions against any future emis- 
sions obligations”’ and have indicated that this 
system should facilitate trading in GHG credits.6 

The NRTEE’s Multistakeholder Expert Group 
strongly supported rapid implementation of a 
voluntary GHG credit trading system on a scale 
beyond that of a pilot program. Some of the 
reasons for implementing a voluntary credit 
trading program as quickly as possible are that 
voluntary credit trading: 

l offers governments and participants an 
opportunity to gain experience with emissions 
trading prior to the development of a formal 
regulated domestic GHG emissions trading 
program or the launch of the Kyoto 
mechanisms 

* provides companies with one mechanism to 
manage the risk that future regulatory obliga- 
tions to reduce GHG emissions will be 
imposed upon them 
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l can build on the fact that many companies 
have already made voluntary commitments 
to reduce GHG emissions 

l can provide a clear incentive for taking action 
now to reduce GHG emissions 

l has political support 

l does not prevent the subsequent adoption 
of a regulated domestic emissions trading 
program (all of the options studied by the 
NRTEE actually incorporate some voluntary 
credit trading) 

But a number of design issues remain to be 
addressed before a voluntary credit trading sys- 
tem can be fully implemented. Some of these 
key issues include: 

l providing a clear incentive to create credits by 
identifying potential uses for the credits 

l establishing criteria and procedures for credit 
creation (including the issues of baselines 
and addition&y) 

l establishing measurement, verification and 
reporting procedures, including the creation 
of a registry to record credit creation and 
credit trades 

l identifying limits, if any, on the number of 
credits that can be created 

The Multistakeholder Expert Group urged gov- 
ernments to make it a priority to address these 
issues to the level of detail required to make a 
voluntary credit trading system operational. 

Different Trading Program 
Designs to Meet a National 
Commitment Have Different 
Strengths and Weaknesses 
It is highly unlikely that a voluntary GHG credit 
trading system will generate the emission reduc- 
tions required to allow Canada to meet its 
potential obligations under the Kyoto Protocol. 
The NRTEE studied four domestic GHG emissions 
trading programs with the potential to make a 

substantial contribution to meeting a national 
emissions limitation commitment. Which of 
these systems is most suitable for Canada? 

The NRTEE Multistakeholder Expert Group 
identified evaluation criteria that could be used 
to assess the different designs and ranked the 
four designs using the following criteria: 

l Administrative Burden: The cost borne by 
governments to establish and administer the 
system. 

l Transaction Costs: The cost borne by entities 
to participate and make trades in the system. 

l Economic EficiencyKost Efictiveness: The 
cost borne by society to achieve a given level 
of emission reductions. This is influenced by 
the number of participants in the system, the 
share of total emissions covered, and the 
incentives and opportunities provided by the 
system for innovation. 

l Political Feasibility: The degree of public 
understanding of the linkage between the 
action taken and the resulting GHG emissions 
reduction would aid the acceptance of the 
emissions trading program design. This cri- 
terion is also influenced by the extent to 
which different governments are required 
to cooperate to establish and administer 
the system. 

The results of the ranking by the NRTEE 
Multistakeholder Expert Group are presented in 
Table 2.1. The Table indicates which design 
option was judged to be best or worst in terms 
of meeting each criterion. It must be stressed 
that the results presented in the Table were not 
unanimous - clear minority views were also 
expressed - but the conclusions presented rep- 
resent the views of a majority of the group. 
Therefore, these views should be used as a guide 
for further analysis and not as a definitive assess- 
ment of the merits of each option. 

As illustrated in Table 2.1, a,majority of the 
Multistakeholder Expert Group concluded that of 
the four domestic GHG emission trading systems 
considered to help meet a national emissions 
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limitation commitment; the Cap on the Carbon 
Content of Fossil Fuels and Other GHG 
Emissions trading program was the most cost 
effective and produced the lowest administra- 
tive burden and transaction costs. Despite these 
attractive features, the group also concluded 
that this design was the one with the lowest 
political feasibility. 

Mandatory Performance Standards with VCT, 
on the other hand, was judged to be the least 
efficient design and most costly design for gov- 
ernments and participants, but it was perceived 
to be more politically feasible than a trading 
program focused on the carbon content of fossil 
fuels. Finally, the remaining two options were 
judged to be somewhere in the middle in terms 
of efficiency and costs. This may explain why a 
Downstream GHG Emissions Allowance trad- 
ing program was seen to be the most politically 
feasible option. 

The four designs can be viewed as spanning a 
spectrum that ranges from a regulatory program 
complemented by voluntary credit trading 

(Mandatory Performance Standards with VCT) 
to an emissions trading program with comple- 
mentary regulations (Cap on the Carbon Content 
of Fossil Fuels and Other GHG Emissions). Any 
intermediate program, which could be a mix of 
the different designs, could be implemented. 
The results suggest that the greater the flexibility 
allowed by the design, -the lower the costs for 
governments, participants and society as a whole. 
Political feasibility requires that the compliance 
burden be perceived to be distributed in a fair 
and reasonable manner. An intermediate design 
that relies primarily on regulations for some 
sources and primarily on emissions trading for 
other sources may perform best on this criterion. 

A number of additional factors need to be con- 
sidered before a final decision can be taken 
about which domestic GHG emissions trading 
system is most appropriate for Canada. Some of 
these factors include the: 

l equity implications of the system for partici- 
pants, regions of Canada, and different 
segments of society 

Table 2.1 
Initial Assessment of NRTEE Design Options Against Four Basic Criteria 
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l ability of the system to evolve and adapt to 
changing circumstances (e.g., changes in 
emitters or emission reduction commitments) 

. extent to which complementary policies are 
required and the extent to which those policies 
have an impact on the costs and efficiency of 
a national effort to reduce GHG emissions 

l potential impacts on international competi- 
tiveness 

l potential for emissions to “leak” from partici- 
pants in the system to entities outside the 
system 

. extent to which the system wiIl engage con- 
sumer action and behavioural change 

l likelihood that the system will be compatible 
with proposed international emissions trad- 
ing mechanisms and international trade 
agreements 

The NRTEE Multistakeholder Expert Group was 
not asked to assess the four design options 
against these criteria. Such an evaluation would 
require better definitions of the criteria, more 
detailed design of the options, and some macro- 
economic analysis (via models). The available 
time and resources did not permit such an eval- 
uation. Until the necessary work is completed, 
the NRTEE felt it would be premature to 
demand that stakeholders make a choice about 
what domestic GHG emission trading program 
would be most appropriate for Canada. 

Mandatory Performance Standards 
with VCT - Strengths and 
Weaknesses 
The merits of this design depend heavily on the 
number of standards required. A larger number 
of standards allows more equitable treatment of 
participants facing different circumstances, 
although greater equity is not guaranteed and 
efficiency may be reduced. But a larger number 
of standards entails higher administrative costs 
to develop and update the standards. To reduce 
the cost of achieving the emissions limitation 

commitment, the standards should be designed 
to encourage production of lower emitting 
products. That suggests, for example, a single 
standard for generation of electricity regardless 
of the generation mix used and a single corpo- 
rate average emissions standard for light-duty 
vehicles regardless of the mix of models sold. 
This helps keep the number of standards small, 
but can create equity concerns.’ No information 
is available on the number of standards likely to 
be required by this design option. 

Strengths identified for this trading program 
design by the NRTEE Multistakeholder Expert 
Group include the following: 

There is an immediate compatibility with 
existing credit-based pilots, entity-based 
reductions being discussed by the Credit for 
Early Action Issue Table, and a voluntary 
credit trading program. 

It accommodates new entrants, growth and 
exiters well. 

It stimulates innovation for production 
processes and products subject to the standards. 

The design does not need to be implemented 
completely at one time; rather implementation 
proceeds as the standards are developed. 

This option offers an easy way for small 
producers/consumers to get a baseline rela- 
tive to which they can develop credits (for 
example, by buying a piece of equipment 
that exceeds the standard). 

Weaknesses identified for this trading program 
design include: 

Although the voluntary credit trading provi- 
sions make this design more efficient than 
a purely regulatory regime, it is likely to be 
relatively inefficient because the standards 
may not be set in a way that promotes all of 
the substitution options. Also, there is no 
opportunity to raise revenue that can be used 
to reduce distorting taxes and improve the 
efficiency of the economy and deal with 
some of the downstream equity issues. 
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l Experience suggests that standards are some- 
times difficult to implement and enforce. 
Such difficulties would reduce the effective- 
ness of the program and create equity con- 
cerns. 

l If participants were not also required to meet 
regulated limits on absolute emissions, the 
standards would need to be set and be 
revised so that the national commitment 
would be met despite fluctuations in output 
and product sales. 

l The emissions addressed through product 
standards for appliances, equipment, vehicles 
and buildings have an impact only gradually 
as existing stocks of these items are replaced. 

Cap on the Carbon Content of Fossil 
Fuels and Other GHG Emissions - 
Strengths and Weaknesses 
Strengths identified for this trading program 
design by the NRTEE Multistakeholder Expert 
Group include: 

l This option provides good coverage of total 
GHG emissions with a manageable number 
of participants. 

l If some or all of the allowances are auc- 
tioned, the revenue can be used to reduce 
existing distortionary taxes and to address 
equity and adjustment issues. 

l The number of allowances to be distributed 
is directly linked to the national emission 
limitation commitment. 

l The administrative burden is small due to 
the simplicity of the program, the reporting 
requirements and the limited number of 
participants. 

l If allowances are auctioned and prices are 
published, it should be easy to translate this 
into the added cost for heating fuel, etc., thus 
increasing the transparency of the program. 

l The price signal generated by the trading 
program enhances the feasibility of a whole 
suite of complementary policies for residential 
and commercial energy use that do not work 
well with lower prices. 

Weaknesses identified for this trading program 
design include: 

l Price increases downstream of the trading 
program will depend on the ratio of the 
supply elasticity and the demand elasticity, 
not the carbon content of the product, and 
so may encourage inefficient adjustments. 

l A visible tax based on GHG emissions paid 
by the consumer may be more effective in 
stimulating actions to reduce emissions. 

l This option appears to be directed solely at a 
few industries, which are likely to complain 
that they are being singled out even though 
all consumers are affected. 

l If allowances are auctioned, this option could 
be portrayed as a carbon tax. 

l Other options allow more flexibility if other 
countries are unlikely to meet their national 
commitments. 

Downstream Greenhouse Gas 
Emissions Allowance Trading with 
VCT - Strengths and Weaknesses 
Key strengths of this domestic emissions trading 
program design identified by the NRTEE 
Multistakeholder Expert Group include: 

l The program imposes a regulatory require- 
ment on precisely those sectors and entities 
(large industrial point sources) that have the 
ability and resources to actively participate in 
and make use of an emissions trading system. 

l Once the program is operational, the admin- 
istrative burden on government is likely to be 
low given the relatively small number of par- 
ticipants and the relatively low operating costs. 
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l The program delivers a clear regulatory 
incentive to reduce GHG emissions to large 
industrial point sources, not just a price signaL 

l The program provides non-participants with 
an incentive to innovate and act to reduce 
GHG emissions through the incorporation of 
Voluntary Credit Trading. 

l There is a clear precedent for this program in 
the United States’ SO, emissions trading pro- 
gram, which will help to make it more 
understandable for the general public. 

l The system is politically attractive because it 
distinguishes between big and small emitters 
and excludes small emitters. 

The weaknesses of the trading program design 
identified include: 

l The administrative burden of determining 
initial allocation levels under the program is 
likely to be higher than in a Cap on the 
Carbon Content of Fossil Fuels and Other 
GHG Emissions design, but lower than in a 
system of Mandatory Performance 
Standards with VCT (tough negotiations 
on allocation). 

l The fact that this program excludes small 
emitters means that a greater number of 
complementary policies will be required if 
Canada is to meet the national emission 
reduction commitment. This means the 
administrative burden to government of 
Canada’s total response to climate change 
may be higher than in other programs. 

l The fact that this program excludes small 
emitters reduces the economic efficiency of the 
system because the marginal cost of emis- 
sions reduction is equalized across only a 
small proportion of total emitters. 

l The fact that this system excludes small emit- 
ters may lead to concerns about an equitable 
sharing of the burden between sectors. 

Downstream Greenhouse Gas 
Emissions Allowance Trading with 
VCT and Upstream Carbon Content 
Trading for Transportation Fuels - 
Strengths and Weaknesses 
The NRTEE Multistakeholder Expert Group 
examined the strengths and weaknesses of this 
domestic GHG emission trading program design 
in relation to the Downstream GHG Emissions 
Allowance Trading with VCT discussed above. 
This design is clearly better than the preceding 
one in that it covers a larger portion of Canada’s 
GHG emissions. This improves economic effi- 
ciency and reduces the potential for inequity 
between the treatment of the transportation sec- 
tor and other sectors. At the same time, however, 
some members of the NRTEE Multistakeholder 
Expert Group felt that this design would be less 
politically saleable because it targeted individuals 
in a way that was not clearly linked to GHG 
emissions from the perspective of the consumer. 

Distribution of Allowances 
Should Gradually Shift 
from Gratis Distribution to 
an Auction 
An important issue in the design of a mandatory 
emissions trading program is whether the 
allowances are issued gratis or sold at auction. 
A gratis distribution can compensate partici- 
pants for the loss in value of their assets due to 
the imposition of a regulatory limit on GHG 
emissions. The NRTEE Multistakeholder Expert 
Group concluded that some or all of the 
allowances should be distributed gratis to partic- 
ipants initially with a gradual transition to an 
auction of some or all allowances. The speed of 
the transition should be influenced by both the 
rate of turnover of capital stock and the extent 
to which participants in the program can offset 
the decreased value of their assets by increasing 
the price of their goods and services to consumers. 
Revenues raised through an auction of allowances 
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can be used to several ends, including providing 
compensation to organizations and individuals 
outside the trading program that incur costs as a 
result of the limit on GHG emissions. 

Next Steps 
As a result of its work, the NRTEE advocates 
that the following steps be taken with regard to 
domestic GHG emissions trading in Canada: 

1. Design and implement a full-scale volun- 
tary GHG emission reduction credit trad- 
ing system. 

2. Proceed with further analysis of regulated 
domestic GHG emission trading systems. 
This work should include: 

l a macroeconomic analysis of these more 
detailed options to better understand their 
economic impacts (aggregate economic 
impacts, distribution of economic impacts, 
and size and direction of price signals gen- 
erated) 

l an examination of jurisdictional issues sur- 
rounding the establishment and operation 
of these systems 

3. Take steps to develop and improve GHG 
emission inventories at the level of entities 
likely to participate in any domestic GHG 
emission trading program. 

The NRTEE work completed to date provides a 
useful foundation for these next steps. 

l a fleshing out of options like the four 
examined by the NRTEE to include specific 
assumptions about issues such as the allo- 
cation of allowances or the recycling of 
revenues raised through an auction 
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Description of the Program 

The option described in this section is a voluntary credit 
trading program for greenhouse gases in the context of a 

potential future national commitment to limit GHG 

emissions. This reflects the current situation in Canada. 

Canada and a number of other countries have signed the 

Kyoto Protocol, which includes commitments to limit 

GHG emissions during the period 2008 through 2012.’ 

The Protocol has not yet, however, entered into force. As a 

result, the prospect of a potential future commitment to 

limit GHG emissions exists. But there is no limit on emis- 

sions of greenhouse gases at the present time. 



A voluntary credit trading program is feasible in 
this setting. In a voluntary credit trading program, 
some sources create credits by documenting the 
impacts of emissions reduction or sequestration 
measures they have implemented. Other entities 
voluntarily purchase some of these credits. 

A voluntary credit trading program would prob- 
ably be established, managed and financed by 
the participants. The program would likely 
include representatives of the various stakeholders, 
including sources of greenhouse gas emissions, 
governments as potential future regulators, envi- 
ronmental groups, consumer groups and labour 
organizations. 

A voluntary credit trading program must establish 
a process for credit creation. The program must 
decide whether participants can create credits by 
one or both of the following approaches:” 

l actions that reduce emissions from projected 
levels for the entity as a whole 

l projects that reduce emissions from part of 
their operation without regard to changes in 
emissions from the rest of their operations 

To ensure measurable net reductions it may be 
necessary to require large sources to document 
changes in their total emissions. Then the appro- 
priate reporting entity needs to be specified, 
approaches to establishing entity baselines need to 
be agreed on, procedures for calculating actual 
emissions need to be adopted, and methods for 
dealing with changes in corporate structure need 
to be developed. 

Projects to reduce emissions or enhance seques- 
tration are usually evaluated using agreed upon 
criteria. Typically, credits must represent a 
reduction or sequestration that is real, measur- 
able and “additional.” To be additional, credits 
should represent real reductions from the emission 
levels that would otherwise prevail under the 
applicable voluntary and regulatory policies and 
measures (or higher sequestration rates than 
would otherwise prevail). In addition, actions to 
sequester greenhouse gases must lead to long- 
term sequestration. The Multistakeholder Expert 

Group felt that the criteria should be consistent 
with evolving international criteria for credit 
creation. 

Voluntary credit trading programs typically 
review proposed credit creation actions, regard- 
less of whether credits are ultimately expected to 
be approved by the regulatory authority. The 
review process addresses issues that arise in the 
application of the criteria to various emissions 
reduction and sequestration measures. The review 
could be performed by experts from participat- 
ing organizations or by an independent third 
party.” The review often involves judgments as 
to what are “reasonable” specifications for the 
baseline, measurement accuracy, monitoring 
cost, long-term sequestration and so on. 

If governments provide incentives to program 
participants, such as purchases of credits or 
credit for early action, they will want to negotiate 
the credit creation criteria and review and/or 
approval process with the program participants. 
Getting agreement among the participants and 
the governments on the criteria, review process 
and the incentives to be provided is likely to 
take, at a minimum, several months. 

Voluntary credit trading programs usually also 
review proposed credit uses. The main uses for 
credits during the course of a voluntary trading 
program are to meet a voluntary commitment or 
to partially offset emissions in the hope of fore- 
stalling a regulation. I2 The decision to use credits 
will be based on a strategic assessment of the 
possible implications for the distribution of 
responsibility for reducing emissions under a 
future regulatory regime. Once a decision to use 
credits has been made, the main concern for green- 
house gas credits is whether the proposed use leads 
to increases in ancillary emissions that could have 
adverse human health or environmental impacts. 

One way to expand the range of potential uses for 
credits in a voluntary credit trading system is for 
government to initiate a program of credit for 
early action. Such a program can establish specific 
uses toward which credits can be applied.” The 
value of the credits obviously depends on the 
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nature of the “credit for early action,” the price 
offered, or the uses allowed. The level of activity 
will depend on the value given to the credits by 
the government commitment.‘4 

Every voluntary credit trading program has a 
registry to track the credits created, changes in 
ownership and credit uses. Some programs 
develop a registry to meet their specific needs, 
while other programs contract for the use of an 
existing registry. Like all operating decisions, 
this choice is made by the participants. 

Three pilot programs of this type have already 
been established: the PERT and GERT pilot pro- 
grams in Canada, and the “project-based” stream 
of the NESCAUM demonstration program in the 
United States. Historically, the number of sources 
that create or use credits in a pilot program 
ranges from 10 to 25. 

The PERT and GERT projects have received 
general commitments from participating govern- 
ments concerning recognition of the credits 
created toward potential future obligations. A 
larger scale voluntary credit trading program 
would require a government commitment that 
gives the credits a much more certain value, such 
as an explicit commitment to accept the credits 
fully toward compliance with future regulatory 
obligations, to purchase (and retire) credits at a 
specified price, or to defer implementation of 
regulatory measures. 

A larger scale voluntary credit trading program 
would presumably have many more participants 
than a pilot program, say at least 100. With this 
many participants it would be impractical to 
operate by consensus. Thus the participants would 
have to establish an organization to administer 
the trading program, reporting to a board of 
directors or executive committee. 

Objectives of a Voluntary 
Trading Program 
A voluntary credit trading program in the context 
of a potential future national commitment could 
have any of several objectives. Such a program 
could, for example, seek to: 

l demonstrate the feasibility and cost of a wide 
variety of emission reduction and sequestration 
actions 

l gain a better understanding of the issues 
involved in emissions trading 

l achieve emission reduction targets at lower 
cost 

l defer implementation of regulations governing 
greenhouse gas emissions 

The objective(s) obviously affect the structure of 
the program and how its success is measured 
and need to be clearly defined at the outset. The 
Multistakeholder Expert Group stressed that the 
goal(s) of the trading program should be explicit, 
practical and credible. 

The objective(s) could affect the range of 
gases/sources covered by the program, the 
number of participants required to be success- 
ful, the incentives needed, and the structure of 
the program. For example, if the objective is to 
demonstrate the feasibility of emissions trad- 
ing for a variety of different emission reduction 
and sequestration actions, then only one or 
two projects of a given type are needed and 
each project could be small. On the other 
hand, if the objective is to defer regulations 
governing greenhouse gas emissions, the 
actions need to be implemented on a scale 
sufficient to reassure the government that future 
emissions commitments can be met through 
voluntary action. 

Greenhouse Gas Emissions 
Coverage 
The greenhouse gas emissions sources and sinks 
covered by a voluntary credit trading program 
in the context of a potential future national 
commitment can be determined by the program 
participants. Including as wide a range of sources 
and sinks as possible is desirable to gain experi- 
ence with issues specific to different sources/gases 
and sinks and to get as much diversity in control 
costs as possible. 
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The Multistakeholder Expert Group agreed that 
the trading program should be as comprehensive 
as possible. In addition to sources of energy- 
related emissions, it should include as many 
non-combustion sources as possible, provided 
that actual emissions or carbon sequestration 
can be measured, and avoided emissions can be 
estimated, with reasonable accuracy. The trading 
program should be national in scope, although 
regional or sectoral sub-groups could operate 
within the nationai structure. The voluntary 
trading program should also be integrated with 
the international flexibility mechanisms.15 

A full-scale voluntary credit trading program 
would, in the view of the Multistakeholder Expert 
Group, require incentives for participants, such as: 

l a program of “credit for early acti 

l purchases of credits by governments 

l exemption from greenhouse gas emissions 
regulations for participants” 

The incentive offered could limit the range of 
gases/sources and sinks covered by the program. 
Government(s), for example, may restrict the 
“credit for early action” or purchase credits 
from specified gases/sources and sinks in antici- 
pation of future regulatory policies. To the extent 
that such limitations can be anticipated, they 
will tend to focus actions on measures likely to 
satisfy the future regulatory policies. 

Sources Required to Participate in 
the Program 
Participation is voluntary, so no sources are 
required to participate in the trading program. 

Depending upon the objective(s) of the trading 
program, however, it might be open to any 
interested person or organization or only to those 
that meet specified criteria. The objective(s) 
might also require participation by a minimum 
number of sources, or by a large share of emis- 
sions by a specified category of sources. For a 
program aimed at demonstrating the feasibility of 

a variety of emission reduction and sequestration 
actions, a diversity of sources is more important 
than a large number of participants. 

The Multistakeholder Expert Group concluded 
a new voluntary credit trading program should 
operate on a larger scale than the existing PERT 
and GERT pilot programs, and that a voluntary 
credit trading program should seek to achieve a 
measurable reduction from projected emissions 
by the participants. This would require partici- 
pation by a substantial number of sources, at 
least 100, accounting for a reasonable share of 
the target emissions. 

Number of Sources Involved 
Since participation is voluntary, it is difficult to 
project how many sources wilI choose to become 
involved. Participation entails commitments of 
money, staff time, and emissions reduction or 
sequestration actions or credit purchases. As 
discussed earlier, a large scale voluntary credit 
trading program would require a mechanism to 
give greater value to the credits: some form of 
“credit for early action,” government purchases 
of credits, or deferred regulation of green- 
house gas emissions. The level of participation 
and of credit creation and trading activity will 
depend on the value given to the credits by the 
government commitment. 

Many of the reasons for participating in a vol- 
untary credit trading program are specific to 
each firm. Thus, it is difficult to predict how 
many sources will consider that one or more of 
these reasons is important enough to incur the 
costs of participating in such a program. 

The number of participants in a voluntary credit 
trading program may also reflect the objective(s) 
of the program. It may need to encompass a 
sufficient number of the sources or share of 
total emissions from a sector or region to be 
credible as a means of achieving an emissions 
reduction target. Alternatively, representation of 
a variety of different sources may be sufficient 
to achieve the objective(s). 
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Participation might increase if regulatory poli- 
cies become more imminent, especially if credit 
trading is among, or preferred to, the policy 
options being considered to meet the future 
commitment. As an order of magnitude, it is 
likely that a large scale voluntary credit trading 
program would need at least 100 sources as par- 
ticipants. 

Share of Total Emissions Covered by 
Participants 
Because it is difficult to project how many sources 
will choose to become involved, it is also difficult 
to estimate the scale of the credit creation and 
use actions they will undertake. 

Coverage can be measured in terms of the share 
of total sources covered, share of total emissions 
covered, or share of emissions reduced. In pilot 
programs, the number of participants is small 
(10 to 25), and they generally represent only a 
small percentage of all sources and total emissions 
of the relevant pollutants. Likewise, the credits 
created (used) in a pilot program typically repre- 
sent only a small fraction (less than 1%) of the 
total emissions of the same pollutant by the entities 
creating (using) the credits. 

The incentives for participants in pilot programs 
to implement emissions reductions historically 
have been very weak. A full-fledged voluntary 
credit trading program would require stronger 
incentives, such as “credit for early action,” 
government purchases, or agreement to defer 
emissions regulations for participants. That 
would probably lead to both larger emissions 
reductions by participating sources and broader 
participation, thus substantially raising the share 
of total emissions covered. 

On the other hand, governments tend to be 
concerned about the commitments entailed by 
incentives such as “credit for early action” and 
government purchases of credits. So strong incen- 
tives may be accompanied by limits on the total 
incentives available. A limit on the total incentives 
available would tend to restrict participation to a 
level consistent with that limit. 

Administering the Program 
A voluntary credit trading program would likely 
be established, managed and financed by the 
participants. The program would probably include 
representatives of the various stakeholders: sources 
of greenhouse gas emissions, governments as 
potential future regulators, environmental groups, 
consumer groups and labour organizations. 

A typical organizational structure includes an 
executive committee, an operations committee 
and various task forces: 

l The executive committee or board of directors 
provides policy direction and meets relatively 
infrequently. Members are typically senior 
staff from the organizations represented. 

l The operations committee guides the day- 
to-day operation of the program and typically 
meets monthly. Members of the operations 
committee are staff from participating organi- 
zations knowledgeable about environmental 
issues or emissions trading. 

l Task forces or subcommittees are often 
established to deal with specific issues. They 
typically consist of members of the operations 
committee, supplemented by additional 
experts. 

Participants agree on a budget. This requires 
them to agree on a fee structure, which may 
include membership fees for various categories 
of participation and fees for various activities, 
such as review of a credit creation, use or trade. 
When developing the budget, participants also 
agree on issues such as day-to-day operation of 
the program, funding participation by non-profit 
organizations, and outreach activities such as 
workshops. 

Voluntary credit trading programs typically 
review proposed credit creation actions, regard- 
less of whether credits are ultimately expected to 
be approved by the regulatory authority. The 
review process addresses issues that arise in the 
application of the criteria to various emissions 
reduction and sequestration measures. 
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The review could be performed by experts from 
participating organizations or by an independent 
third party. 

A registry is established. Every voluntary credit 
trading program has a registry to track the credits 
created, changes in ownership and credit uses. 
Some programs develop a registry to meet their 
specific needs, while other programs contract 
for the use of an existing registry. Like all oper- 
ating decisions, the choice of a registry is made 
by the participants. 

Assuming that the program involved at least 
100 participants, it would need to establish an 
organization to administer the trading program, 
reporting to a board of directors or executive 
committee chosen by the participants. It might 
also need to hire employees or contracted staff 
for its day-to-day operation. 

Measuring Emissions 
Participants must establish a process for credit 
creation. Credits are created by sources which 
implement measures to reduce their emissions 
below a suitable entity or project baseline or to 
increase sequestration above a suitable base- 
line.” This means that credit creation involves 
specification of a suitable baseline and of criteria 
for credit creation. Credits could also be 
awarded under a “bounty” system for specified 
actions or projects. 

Credit Creation Criteria 
The Secretariat for the United Nations Framework 
Convention on Climate Change concluded that 
the baseline for a credit creation project should 
be constructed before the measures are imple- 
mented and should include an indication of 
greenhouse gas emissions expected to occur 
in the absence of the project.19 In developing 
the baseline: 

l preferential consideration should be given to 
using the technology that would have been 
the most likely marginal addition to the host 
country economy 

project boundaries should be appropriate to 
the scale and complexity of the activity, so as 
to incorporate consideration of possible 
leakage 

selection of the relevant time frame should 
be guided by consideration of the technical 
or financial characteristics of the activity or 
by policy factors 

The Secretariat also concluded that the baseline 
for a project should remain fixed to ensure 
predictability for investors. But for projects with 
long lifetimes, participants might propose revi- 
sions to the baseline at appropriate intervals. 
For a given class of projects, the appropriate 
methodology of constructing a baseline may 
change over time due to technological changes 
or a change in the policy context. 

A credit trading program could allow each 
emissions reduction or sequestration project to 
propose an appropriate baseline. This may be 
necessary if the projects are unique. In such 
cases, the baseline requires careful scrutiny as 
part of the credit creation review process because 
both the creator and the buyer of the credits have 
an incentive to propose a baseline that inflates 
the number of credits created. If a number of 
the credit creation projects are similar, it may 
be possible to define a standard baseline. This 
simplifies the review process and reduces 
transaction costs for the participants. 

If there exists a prospect of a potential future 
national commitment to limit greenhouse gas 
emissions, sources have an incentive to begin to 
reduce their emissions to be better able to meet 
their potential future obligations. This incentive 
to begin to reduce emissions should be reflected 
in the baselines. In practice, it is very difficult to 
determine what emission reduction or seques- 
tration actions are simply prudent business 
decisions. Thus, it is very difficult to define the 
appropriate baseline and whether the reductions 
are “additional” or would have occurred anyway. 

Credits must represent real reductions from the 
emissions levels that would otherwise prevail. 
This involves establishing criteria the credits 
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must meet and establishing a process to assess 
credit creation actions against those criteria.“’ 
Typically, credits must be real, measurable and 
additional.” In addition, actions to sequester 
greenhouse gases must lead to long-term 
sequestration. 

The Multistakeholder Expert Group agreed that 
more work is needed to operationalize the crite- 
ria, particularly to determine whether actions 
lead to “real” reductions that are “additional.” 
Additionality, in particular, is very difficult to 
define in operational terms. A program will also 
need to decide whether shutting down a facility 
can create credits. In practice, decisions on credit 
creation would probably be based on previous 
decisions, so early participants can influence the 
rules by establishing precedents. 

The criteria are only the starting point. Virtually 
every emissions reduction or sequestration 
project is unique in some respects. The review 
process addresses the issues that arise in the 
application of the criteria to various emissions 
reduction and sequestration measures.22 That 
often involves judgments as to what are “reason- 
able” specifications for the baseline, measurement 
accuracy, monitoring cost, long-term sequestration 
and so on. 

The process of reviewing an emission reduction 
action against the criteria to determine whether 
it qualifies for credits can be time-consuming 
and costly and so tends to exclude small emission 
reduction actions. A “bounty” system can be 
established to award credits for specific actions 
to reduce emissions. Specified categories of 
emission reduction or sequestration actions 
would be “pre-approved” and would earn credits 
in accordance with a defined formula. The 
action would need to be verified by a third party 
before credits are awarded. 

Monitoring and Reporting 
Each credit creation action wiIl require appro- 
priate monitoring systems to measure actual 
emissions (sequestration) and to calculate the 
baseline (what the emissions would have been in 
the absence of the action). Since the baseline can 
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never be observed and always involves a judg- 
ment as to what is reasonable, the emission 
reduction can never be precisely determined 
regardless of how accurately the actual emissions 
are measured. Hence, judgment should also be 
exercised in selecting a monitoring system that 
measures actual emissions with a suitable degree 
of accuracy at reasonable cost. 

It is important that records of actual emissions, 
of the calculations of the baseline, and of the 
determination of the number of credits created 
be maintained, be easily understood, and be 
available for scrutiny by interested parties. This 
is essential if the credits are to be traded. And 
it is essential if the credits are to be used for 
compliance or other purposes at some point in 
the future. The registry may need to include sum- 
mary information on the credit creation action. 

Periodic third-party audits of the records - 
actual emissions, baseline calculations and 
credit creation - can enhance the credibility of 
a voluntary credit trading program. The 
Multistakeholder Expert Group was undecided 
whether such third-party audits were necessary. 

Liability 
Two approaches to assessing credit creation actions 
against the criteria are possible, depending on 
the approach taken to liability for the validity of 
the credits: seller liability or buyer liability.*’ 

l The trading program can establish a review 
process that leads to approval of the credits. 
Once the credits have been approved by the 
trading program, they can be purchased 
and used without risk of rejection. This 
approach is most consistent with a system of 
seller liability. 

l The trading program can establish a review 
process, but it does not approve or reject 
credits. Responsibility for approving credits 
remains with the regulatory authority when 
the credits are ultimately used. This approach 
is most consistent with a system of buyer 
liability. 



If a company creates and uses credits, liability is 
not an issue. How liability for the validity of 
purchased credits is shared in practice will be 
determined through negotiation of the sale. 
Under a system of buyer liability, for example, 
the seller could agree to replace some or all of 
the credits disallowed, or to compensate the 
buyer for part or all of the cost of purchasing 
replacement credits. Thus the liability is shared 
in a manner that is acceptable to both parties. 

Life-Cycle Emissions 
A trading program needs to decide whether an 
emission reduction action yields credits only for 
the emissions directly reduced or for the full life- 
cycle emission reduction. A life-cycle approach 
considers all emissions associated with the 
production, use and disposal of a product. In the 
case of a fossil fuel like natural gas it includes 
the emissions associated with the production, 
processing and transport of the gas as well as its 
combustion. For a product like an automobile, 
calculation of the life-cycle emissions can 
become very complex. 

The main problem with awarding credits on a 
life-cycle basis is that it increases the potential 
for double counting. The source that reduces its 
combustion of natural gas claims the credit for 
lower emissions during processing and trans- 
portation. But the processing plant and pipeline 
might also claim credits for those reductions. It 
is very difficult to prevent such double counting 
because the specific emissions reduced at each 
stage in the life cycle are not identified. 

Even if it is possible to design the system to 
prevent double counting, awarding credits on a 
life-cycle basis may lead to disputes over owner- 
ship. Does a source that reduces its use of natural 
gas own the credits for the lower processing plant 
emissions or do they belong to the processing 
plant? One way to address the double counting 
and ownership concerns is to award credits for 
upstream emission reductions only where clear 
title to such reductions has been established. 

Finally, awarding credits on a life-cycle basis 
may limit the sources that can participate in the 
trading program. Calculation of the life-cycle 
emissions is tractable for fossil fuel use, electricity 
consumption and basic materials with relatively 
few inputs, such as aluminum. Calculating the 
life-cycle emissions associated with a complex 
product, such as an automobile, is too complex 
to be feasible for an emissions trading program. 
Thus, the trading program would be restricted, 
deliberately or by default, to sources for which 
calculation of life-cycle emissions is feasible. 

Possible Complementary 
Policies 
Given the potential for a future national com- 
mitment to limit greenhouse gas emissions, 
sources have an incentive to begin to reduce 
their emissions to be better able to meet their 
possible future obligations. Governments like- 
wise should begin to implement policies that 
will facilitate achievement of the future national 
commitment, yet are not too costly in case the 
commitment does not come into force. The 
complementary policies should become more 
stringent as the potential commitment becomes 
more imminent. 

A voluntary credit trading program could be 
complemented initially by other voluntary pro- 
grams, such as energy efficiency targets and 
information programs to encourage greenhouse 
gas emissions reductions. If a national commit- 
ment became imminent, more costly and more 
compulsory programs could be introduced. 
These might include standards and regulations 
to reduce greenhouse gas emissions from new 
appliances, equipment, vehicles, buildings and 
industrial processes. Procurement standards, 
various economic incentives and more ambitious 
voluntary targets, perhaps with penalties for 
underachievement, could also be introduced. 

As noted above, a voluntary credit trading pro- 
gram would require a government commitment 
to provide some form of “credit for early action,” 
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to purchase credits, or to allow the credits to be 
used for specified purposes to provide sufficient 
incentive for sources to participate on the 
desired scale. 

Although sources have an incentive to begin to 
reduce their emissions to be better able to meet 
their potential future obligations, they also run 
a risk by implementing emissions reduction 
actions before those future obligations have been 
defined. Sources that begin to reduce their emis- 
sions before their future obligations are defined 
run a risk that those obligations will not recognize 
the early action. The result could be more onerous 
obligations for sources that have implemented 
early reductions (and hence benefited the 
environment) than for sources that have 
increased their emissions in the interim (and 
hence damaged the environment). This is clearly 
a perverse incentive. 

Appropriate recognition or “credit for early 
action” can correct this perverse incentive. The 
“credit” could take a variety of forms, including 
adjustment of the baseline for determining 
future obligations, financial incentives such as 
tax credits, or a commitment to accept credits 
created toward compliance with future obliga- 
tions. The form of the “credit for early action” 
could affect the severity of the policies needed to 
meet the future national commitment.24 

Different forms of “credit for early action” provide 
different levels of incentive for emissions reduction 
and trading prior to actual implementation of 
an emissions limitation commitment. Adjusting 
the baseline to reflect early emissions reductions 
protects sources against more onerous obligations 
due to such actions. Tax incentives and recogni- 
tion toward compliance with future obligations 
can provide positive incentives. Those incentives 
could be quite large if the baseline for determin- 
ing future obligations is also adjusted. Regardless 
of the nature of the “credit for early action,” it 
improves the business case for actions to reduce 
emissions and so should increase the volume of 
early emissions reductions. 

Special Issues Raised by 
the Design 
A voluntary credit trading program for green- 
house gases in the context of a potential future 
national commitment to limit GHG emissions 
does not, on its own, raise any special issues. 
However, the possibility that some of the credits 
may be used for compliance with future regula- 
tory obligations as a result of “credit for early 
action” raises two issues: 

l Ownership of any credits created must be 
clearly and unambiguously established if they 
can be used toward future regulatory obliga- 
tions, or owners of the credits can receive 
other forms of “credit for early action” such 
as tax incentives. 

l Procedures must be implemented to ensure 
there is no double counting or reporting of 
credits created. 

Existing programs for voluntary greenhouse 
gas emissions reduction, such as Activities 
Implemented Jointly (AIJ) and Canada’s Climate 
Change Voluntary Challenge and Registry 
(VCR) Program, suffer from double (or multiple) 
reporting of reductions and are not concerned 
with ownership. Both PERT and GERT seek to 
ensure that ownership is clear and that double 
counting or reporting is not possible. A volun- 
tary credit trading program would need to do 
the same thing. 

Transitional Issues Related 
to a Change in the Policy 
Setting 
This voluntary option assumes the prospect of a 
future national commitment to limit greenhouse 
gas emissions. That policy setting could change 
in either of two ways: 

l The prospect of a national commitment to 
limit GHG emissions no longer exists. This 
would be the case if the Kyoto Protocol does 
not come into force. 
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l A commitment to limit GHG emissions 
exists, and policies to meet that commitment 
are being implemented. This would be the 
case if Canada ratifies the Kyoto Protocol, 
the Protocol comes into force, and policies 
are implemented in Canada to meet that 
commitment before and/or during the 
commitment period. 

It is also useful to consider the case where the 
policy setting does not change. The prospect of a 
future emissions limitation commitment 
remains, but the probability of such a commit- 
ment rises as a result of progress toward meeting 
the conditions of the Kyoto Protocol (or other 
international agreement). 

If the prospect of a national commitment to limit 
greenhouse gas emissions becomes less likely or 
no longer exists, the voluntary credit trading 
program could continue to operate with no 
change. Participation would probably decline, 
since the expected benefits of learning about 
emissions trading, influencing future regulatory 
policies, and earning credit for early action 
would be smaller. But no specific changes would 
be required to the credit trading program. 

If the prospect of a future commitment to limit 
greenhouse gas emissions becomes more likely, 
it might be desirable or necessary to adjust the 
voluntary credit trading program. Such a 
prospect might induce increased participation. 
Governments might decide that the increased 
prospect of a national commitment would 
cause sources to implement more measures to 
reduce their emissions. As a result, the incentives 
for early actions might be reduced or the base- 
lines for eligible credit creation actions might 
be made more stringent. The design of the 
program might also change to better serve as a 
precursor to likely domestic policy. This suggests 
that periodic revisions, say every two or three 
years, to the voluntary credit trading program 
might be desirable. 

If a commitment to limit greenhouse gas 
emissions comes into force and policies to meet 
that commitment are being implemented, the 

voluntary credit trading program would need to 
change. In this situation all sources of greenhouse 
gas emissions covered by the national commit- 
ment are expected to bear their fair share of the 
burden of meeting the commitment. Each 
source of emissions will be subject to policies 
that require it, directly or indirectly, to limit its 
emissions to a level consistent with its share of 
the national commitment. Some, but probably 
not all, sources will be required or allowed to 
participate in domestic emissions trading. 
Sources outside the trading program will be 
subject to other policies, such as efficiency 
standards, taxes, controls on products, etc. 

The voluntary credit trading program then 
must evolve into a trading program that ensures 
that participating sources limit their emissions 
to a level consistent with their share of the 
national commitment. This rkquires that emis- 
sions limits be established for the participants 
and that there be effective enforcement with 
penalties for non-compliance. Assuming that 
some form of emissions trading program is 
implemented for the participants in the voluntary 
credit trading program, the options are voluntary 
credit trading with mandatory performance 
standards, or a cap and trade system with 
adjustments to cope with the credits for early 
action. 

Since the voluntary credit trading program 
could include a diverse set of participants, it is 
possible that different participants might fall 
under different options. 

It is also possible that some sources could agree 
to emissions limits, with penalties for failure to 
achieve those limits. Those sources could then 
operate a voluntary credit trading program 
amongst themselves. 

Some or all of the participants in the voluntary 
credit trading program could be subject to 
mandatory performance standards once the 
national commitment comes into force. The 
performance standards could limit emissions 
per unit of output (input). Total emissions by 
these sources would then depend on the emissions 
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standard and the level of output (input). As dis- 
cussed in the next section, such performance 
standards can be defined in ways that allow trad- 
ing to achieve compliance. The lead in gasoline 
and the averaging, banking and trading (ABT) 
provisions of the heavy-duty engine emissions 
standards are examples of U.S. trading programs 
of this type.*5 

Performance standards defined in terms of 
emissions per unit of output (input) have the 
disadvantage of not controlling total emissions 
very precisely. They would need to be set so that 
total emissions remain below the national com- 
mitment. A cap and trade system sets a limit on 
total emissions and so allows more precise 
management of compliance with the national 
commitment. 

Some or all of the participants in the voluntary 
credit trading program also could be required to 
participate in a cap and trade program once the 
national commitment comes into force. A cap 
on total allowable emissions by participating 
sources would be established. Allowances could 
be auctioned or distributed to participants gratis, 
using an agreed allocation rule. Participants 
would need to monitor their actual emissions and 
remit allowances equal to their actual emissions 
to the regulatory authority. 

A program of “credit for early action” as part of 
the voluntary credit trading program could 
create credits that can be used for compliance 
with obligations after the national commitment 
comes into force. If early reductions cannot be 
counted toward the national commitment, as is 
the case under the Kyoto Protocol, the obligations 
imposed on sources during the commitment 
period have to be made more stringent by the 
amount of the accumulated early credits. That 
would require more stringent emissions stan- 
dards or a lower cap on total emissions under 
the options described above. 

The “credits for early action” might need to meet 
the rules established for the trading programs 
implemented after the national commitment 
comes into force before they can be used for 
compliance with obligations during this period. 

This may reduce the quantity of accumulated 
credits somewhat. Using the remaining “credits 
for early action” for compliance under the trad- 
ing programs implemented to meet the national 
commitment is straightforward as long as they 
can be expressed in the same unit (e.g., one 
tonne of CO,-equivalent emissions) as the 
allowances or credits for the trading programs. 

It is also possible that a national commitment to 
limit greenhouse gas emissions could be met 
without the use of a domestic emissions trading 
program. Credits created during the commit- 
ment period or “credits for early action” might 
still have some uses under such a regulatory 
regime. They could be used toward compliance 
with caps on total emissions or emissions per- 
formance standards where no trading is allowed. 
Uses embodied in U.S. credit trading programs 
for emissions other than greenhouse gases include: 

l requiring new sources located in non- 
attainment areas, whose emissions exceed a 
specified threshold, to purchase credits created 
by other sources in the area at least equal to 
their allowed emissions 

l allowing expanding sources to use credits to 
offset some of the increased emissions and so 
qualify for a simpler, less costly regulatory 
approval process 

l requiring sources to purchase credits as part of 
the penalty for violating emissions regulations 
or as a condition for receiving a variance 
from environmental regulations 

In summary, the transition to a policy setting 
where the prospect of a national commitment no 
longer exists requires no change to a voluntary 
credit trading program, although interest in the 
program is likely to decline. If a national com- 
mitment to limit greenhouse gas emissions 
comes into force, participants in the voluntary 
credit trading program would be subject to 
regulations or taxes with no trading options, 
mandatory performance standards with voluntary 
credit trading, or a cap and trade system. The 
transition to any of those options should be 
relatively straightforward, even with a program 
of “credit for early action.” 
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IV Mandatory Performance 
Standards with VCT 

Description of the Program 

This option is a program of mandatory performance 

standards with voluntary credit trading to meet a national 

commitment to limit greenhouse gas emissions. 

Under this policy setting, Canada is faced with meeting a 

national commitment to limit its greenhouse gas emissions. 

In this option, governments adopt a series of mandatory 

performance standards to limit these emissions. Voluntary 

credit trading is allowed to reduce the cost of complying 

with the standards. 

29 I 



The standards and trading program are designed 
to cover a large share of Canada’s total greenhouse 
gas emissions. The way in which energy-related 
emissions are covered is discussed first, separately 
for large energy users and small energy users. 
Then the other greenhouse gases/sources covered 
by the trading program are discussed. 

Two types of mandatory performance standards 
would be established to deal with energy-related 
emissions: 

l Large energy users, including energy pro- 
ducers, oil refineries, natural gas processing 
plants, electricity generators, industries, oil 
and natural gas pipelines, railways and air- 
lines, would be subject to performance 
standards for energy-related emissions per 
unit of output. 

l Emissions by small energy users would be 
addressed through performance standards 
for appliances, energy-using equipment, 
vehicles and buildings. Manufacturers and 
importers of appliances, energy-using 
equipment, and vehicles would be subject 
to performance standards for the products 
they sell in Canada. Builders likewise would 
be subject to a performance standard for 
buildings. 

Large Energy Users 
Large energy users would be subject to manda- 
tory performance standards expressed in terms 
of emissions per unit of output; for example 
CO, equivalent emissions per tonne of steel, per 
automobile manufactured, per kilowatt hour 
(kwh) of electricity produced, or per dollar of 
sales.Z6 The regulations that establish the standards 
also specify the sources to which they apply.27 
These sources have the option of participating 
in a voluntary credit trading program to comply 
with the performance standards. 

Large energy users able to reduce their emissions 
below the level specified by the performance 
standard can create credits. Consider, for 
example, a widget company subject to a standard 
of 0.1 kilograms (kg) of CO, per widget that 
produced 1,548,OOO widgets during a given year. 

To comply with the standard, its actual emis- 
sions would need to be less than 154.8 CO, 
equivalent tonnes.28 If its actual emissions for 
the year were 150.0 tonnes of CO, equivalent, it 
could claim credits of 4.8 CO, equivalent tonnes. 
The credits could be sold to another partici- 
pant in the trading program, or banked for 
future use if this is allowed. 

A source that found direct compliance with the 
performance standard difficult or costly could 
comply by purchasing credits instead. Consider, 
for example, an electric utility that planned to 
achieve compliance with its performance 
standard of 0.5 kg of CO, per kwh for a pro- 
jected load of 867 megawatt hours (MWh), 
assuming average weather conditions.29 If a 
colder winter or warmer summer increased the 
load to 889 MWh and increased emissions due 
to greater reliance on coal-fired generation, it 
could purchase credits to achieve compliance. It 
would need to purchase enough credits to reduce 
the remaining actual emissions to (889 x 0.5 =) 
444.5 CO, equivalent tonnes.3o Thus, the perfor- 
mance standard establishes the baseline for 
credit creation and use.3. 

The mandatory performance standards are not 
emissions caps, because they are expressed in 
terms of emissions per unit of output.” Total 
allowable emissions would change as actual 
output changed. 

The performance standards would need to be 
adjusted periodically to reflect changes in tech- 
nology, the national commitment, or other 
developments. The performance standards must 
be defined in a manner that facilitates credit 
creation and use; for example, CO, equivalent 
emissions per tonne of steel rather than a require- 
ment to install best available control technology. 

A definition of large energy user? is needed to 
determine which sources are subject to the 
performance standards for their operations.34 
Some large energy users, such as automobile 
manufacturers, could be subject to performance 
standards for their operations as well as their 
products. 
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Product-related Emissions 
Energy-related emissions by residential, com- 
mercial, institutional, small industrial and motor 
vehicle sources would be controlled indirectly 
through mandatory product-related emissions 
standards for buildings, appliances, energy-using 
equipment and vehicles. New vehicles sold in 
Canada would be subject to mandatory corporate 
average fuel efficiency (CAFE) standards applied 
to all manufacturers and importers of cars and 
trucks. Similarly, manufacturers and importers 
of appliances and energy-using equipment would 
be subject to mandatory emissions standards 
for the products sold in Canada. The product- 
related emissions standards would specify 
energy-related greenhouse gas emissions for each 
model under specified test conditions. Builders 
likewise would be subject to an emissions standard 
for buildings. 

The product-related emissions standards do not 
restrict sales of the appliances, equipment or 
vehicles or construction of new buildings during 
a given year. Actual emissions are determined 
by the use of the existing stock of buildings, 
appliances, equipment and vehicles, so the 
product-related emissions standards do not cap 
emissions. 

Exceeding the emissions standard would create a 
stream of credits measured in CO, equivalent 
tonnes. Assume that a motor vehicle manufacturer 
sold 100,000 new vehicles in Canada during a 
given year and that the emissions standard for 
the vehicles of that type was 0.3 tonnes per year 
based on a specified test procedure and assumed 
use profile.35 If the vehicles actually sold beat the 
standard by lo%, the manufacturer could claim 
credit for 3,000 CO, equivalent tonnes. Those 
credits would be assigned to the current and 
future years based on the expected life and use 
profile of the vehicle.36 

An appliance manufacturer whose sales in Canada 
did not meet the product-related emissions stan- 
dard would need to purchase a stream of credits 
for the current and future years based on the 
expected life and use profile of the appliance for 

the excess emissions. Thus the product-related 
emissions standards for appliances, equipment, 
vehicles and buildings also define the baseline 
for credit creation and use. 

The credits created by appliances, equipment, 
vehicles and buildings must be distributed over 
the lives of the items that generated them if they 
are to be tradable.” Otherwise, compliance with 
the national commitment is compromised. 
Assume that all of the 3,000 credits earned by 
the automobile manufacturer could be used 
immediately by large energy users. Emissions by 
the energy users that purchased the credits 
would rise well before the reductions anticipated 
from the more efficient vehicles are realized. It is 
not feasible to apply product-related emissions 
standards to existing appliances, vehicles and 
equipment. Thus, the impact of the product- 
related emissions standards will only be felt 
gradually as the existing stocks are replaced. 
Unless mandatory standards are imposed well 
before the national commitment comes into 
force, the impact of the product-related emis- 
sions standards during the commitment period 
will be relatively small. The consequence might 
be a requirement for larger initial reductions 
from other sources. 

The product-related emissions standards would 
limit the energy-related emissions by residential, 
commercial, institutional, small industrial and 
motor vehicle sources. These sources would not 
be subject to the mandatory performance stan- 
dards for large energy users discussed above.38 
However, small firms that manufacture or 
import appliances, energy-using equipment or 
vehicles would be required to meet the product- 
related emissions standards for their products. 

Other Greenhouse Gas Emissions 
Where feasible, emissions of other gases/sources 
would be covered by mandatory performance 
standards with voluntary credit trading. Those 
gases/sources are identified in Table 4.1. 
Greenhouse gases other than CO, would be 
converted to CO, equivalents using the interna- 
tionally agreed upon global warming potential 
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values (GWPs). Sources of these emissions and 
how they could be incorporated into the trading 
system are provided in the NRTEE Issue Paper 
entitled Potential of Including Non-Combustion 
Sources of GHG Emissions in a Domestic 
Emissions Trading Program. 

could delegate or contract many of the functions 
required for the operation of the program, such 
as the operation of the registry. 

Credits created by exceeding the performance 
standards and credits created through emission 
reduction and sequestration actions would all 
be fully interchangeable. 

Participants in the trading program also would 
have full access to all international flexibility 
mechanisms. If the Kyoto Protocol comes into 
force, these would be joint implementation 
(Article 6), the clean development mechanism 
(Article 12), and international emissions trading 
(Article 17). Participants could purchase 
allowances or credits created by any of these 
mechanisms and could sell surplus credits to 
other countries.39 

The entity responsible for administering the 
trading program will need to establish rules for 
credit creation and use, covering such issues as 
reporting requirements, credit life, banking, 
price disclosure, provisions for sale or use of 
allowances or credits from other domestic or 
international programs, establishment of a 
registry, audit and verification provisions, and 
penalties for non-compliance.4o These rules 
would be developed in the same way as other 
pollution control regulations, so stakeholders 
would have an opportunity to comment on the 
proposals. 

The voluntary credit trading program would be 
established and administered by the regulatory 
authorities responsible for monitoring compli- 
ance with the mandatory performance standards. 
The trading program is a means of compliance 
with those standards, so the regulatory authority 
must establish the requirements for achieving 
compliance and then monitor the performance 
of the participants. However, the administrator 

One of the biggest difficulties with this design is 
to set the performance standards to ensure that 
actual emissions are less than the national com- 
mitment. The national commitment under the 
Kyoto Protocol is an average 6% reduction from 
base year emissions over the period 2008 

through 2012. This commitment does not vary 
with the level of output. Since the standards 
allow total emissions to vary with output and 
product sales, they must be set conservatively, 
or other mechanisms must be instituted, to 
ensure that the national commitment is met.4’ 

Table 4.1 
Non-Combustion Sources Included in the Emissions Trading Program 

o Fugitive and process emissions from energy production and distribution operations. 
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Greenhouse Gas Emissions 
Coverage 
The mandatory performance standards and vol- 
untary credit trading program ultimately would 
cover virtually all greenhouse gas emissions 
directly or indirectly. It would cover large energy 
users - energy producers, oil refineries, natural 
gas processing plants, electricity generators, 
industries, oil and natural gas pipelines, railways 
and airlines - directly by making them subject 
to mandatory performance standards per unit of 
output. Residential, commercial, institutional, 
small industrial and transportation emissions 
would be covered indirectly through mandatory 
performance standards for virtually all build- 
ings, appliances, energy-using equipment and 
vehicles sold in Canada. Emissions from these 
sources would be addressed gradually as existing 
buildings, vehicles and equipment are replaced. 
Most sources of other greenhouse gas emissions 
would be covered by mandatory performance 
standards or be allowed to create credits for doc- 
umented emissions reduction or sequestration 
actions. 

Mandatory performance standards would be 
established for all large energy users. Ideally, 
these standards would be defined in terms of 
CO, equivalent greenhouse gas emissions per 
physical unit of production. However, it may be 
difficult to find a comprehensive measure of 
physical output given the diversity of the output 
produced by many plants; chemical plants, for 
example, often produce a large number of prod- 
ucts. In some cases it may be possible to identify 
a few key products that are relatively homoge- 
neous across firms and account for a substantial 
fraction of total output, which could be used as 
proxies for total output. 

A more general approach is to express the per- 
formance standard in terms of CO, equivalent 
greenhouse gas emissions per dollar of sales 
adjusted for inflation.42 This value would differ 
for each firm for a variety of reasons, so the 
standard would need to be specific to each firm. 
Firm-specific standards could be established by 
taking the GHG emissions per dollar of sales for 

the firm in a base year (say 1995) and reducing it 
by some percentage:) Thus each firm would 
have its own output-based performance standard 
for each year. New firms in an industry could be 
assigned a base-year value that reflects superior 
performance in the industry, say the 75th or 90th 
percentile value for existing firms in the industry. 

Manufacturers and importers of appliances, 
energy-using equipment and vehicles would 
have to meet mandatory product-related emis- 
sions standards for the products sold in Canada. 
These would be corporate average greenhouse 
gas emissions standards for new products sold in 
Canada, similar to the U.S. corporate average 
fuel efficiency (CAFE) standards for new vehicles. 
The product-related emissions standard would 
be defined in terms of a specified test procedure 
that reflects the use of the product so that the 
GHG emissions over the life of the product could 
be calculated.44 Sales of products whose emis- 
sions are less than the standard generate credits, 
while sales of products whose emissions exceed 
the standard require the manufacturer or importer 
to purchase credits to achieve compliance.45 

The performance standard for buildings would 
be reflected in the building code.46 Builders 
would be responsible for meeting the building 
code. A builder that wished to claim a credit for 
a more efficient building would need to provide 
calculations by the architect and/or mechanical 
engineer to support the claim. A builder that 
wanted a variance from the building code that 
would increase emissions would need to provide 
calculations by the architect and/or mechanical 
engineer of the impact on emissions.47 The builder 
would then need to purchase credits equal to the 
extra emissions to achieve compliance. 

The gases/sources of non-energy emissions listed 
in Table 4.1 would be covered by mandatory 
performance standards with voluntary credit 
trading. This would include emissions from large 
landfills, adipic acid, nitric acid, ammonia, lime, 
cement and aluminum production. Emissions 
associated with consumption of HFCs, SF, and 
PFCs would be covered. And the N,O emissions 
due to fertilizer use would also be addressed. 
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The main sources not covered are small land- 
fills, methane emissions from open pit coal 
mines and emissions from livestock due to enteric 
fermentation and manure. These sources could 
create credits for documented emissions reduction 
or sequestration actions. 

These standards will need to be revised periodi- 
cally to reflect changes in technology, changes to 
the national commitment, or other developments. 
But the standards need to be set for some time 
into the future so that entities affected can 
implement a compliance plan. Those considera- 
tions suggest that the performance standards 
be defined at least five years into the future, 
with revisions roughly every five years. 

Sources Required to Participate in 
the Program 
As previously described, mandatory perfor- 
mance standards would apply to all large energy 
users and all manufacturers and importers of 
appliances, energy-using equipment and motor 
vehicles. All builders would also be required to 
meet the performance standard incorporated 
into the building code. Large landfills, aluminum 
smelters, lime and cement producers, fertilizer 
manufacturers and importers, ammonia pro- 
ducers, magnesium smelters, nitric acid and 
adipic acid producers, and manufacturers and 
importers of HFCs, PFCs and SF, would also be 
subject to mandatory performance standards. 

The number of sources subject to the mandatory 
performance standards could be very large. 
The two categories with the largest number of 
sources are industry and builders. There are 
roughly 33,000 industrial establishments in 
Canada, but 75% to 80% of industrial energy use 
is accounted for by about 400 large establish- 
ments in energy-intensive industries, such as 
pulp and paper, iron and steel, chemicals, 
mining, smelting and refining, cement, and 
petroleum refining.” 

A definition of large energy users is needed to 
determine which sources are subject to the per- 
formance standards for their operations. 
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The definition should be related to annual emis- 
sions - for example, annual greenhouse gas 
emissions in excess of 100,000 CO, equivalent 
tonnes - but could also be based on annual sales 
or energy use. It is assumed that a definition would 
be adopted that keeps the number of participants 
manageable, say 400 to 2,500. 

While there are many thousands of contractors, 
the number of general contractors responsible 
for construction of new buildings is not known. 
Building contractors are currently required to 
comply with the building code. Changing the 
building code so that it incorporates an emissions 
performance standard will not increase the 
number of builders affected. But it may increase 
the complexity of determining compliance with 
the code. Ease of administration and enforce- 
ment should, of course, be a consideration in 
choosing how the performance standard is 
reflected in the building code. 

Sources that are not well suited to emissions 
trading and sinks would be allowed to create 
credits. Credits could be earned for capture of 
emissions from small landfills, open pit mines, 
and for carbon sequestration actions allowed by 
the international emissions limitation agree- 
ment. It might also be possible to earn credits 
through actions to reduce livestock-related 
emissions from enteric fermentation or manure. 

Number of Sources Involved 
As noted in the previous section, the number of 
industrial sources covered by the mandatory 
performance standards could be reduced signif- 
icantly by focusing on large energy-intensive 
plants. That could reduce the number of indus- 
trial sources to 400 from 2,500.49Manufacturers 
and importers of energy-using appliances, 
equipment and vehicles would be subject to 
product-related emissions standards for their 
products. The number of firms affected 
depends upon the range of products affected 
and whether participation is limited to larger 
firms. As a guess, the number of firms could 
range from 100 to 2,500. 



The number of sources of non-energy emissions, 
considering only large landfills, is approximately 
200. The total number of sources affected, 
excluding builders, then would be approximately 
700 to over 5,000. The upper end of this range is 
more than the number of participants for any 
existing emissions trading program. The number 
of builders is not known, but changing the 
building code would not increase the number of 
builders or the number of buildings that need to 
be inspected. 

Since the credit trading program is voluntary, it 
is not possible to develop a very precise estimate 
of the number of participants. The cost savings 
due to engaging in credit trading will need to be 
less than the administrative costs. It is likely that 
most builders would simply comply with the 
performance standard as reflected in the build- 
ing code rather than seek to create or use credits. 
Many small manufacturers and importers of 
appliances and energy-using equipment subject to 
mandatory product-related emissions standards 
are also likely to focus on meeting the standard 
rather than engaging in emissions trading. 

Thus, participants in the trading program are 
likely to include large energy producers, oil 
refineries, natural gas processing plants, electricity 
generators, industries, oil and natural gas 
pipelines, railways, airlines, builders, and manu- 
facturers and importers of appliances, energy- 
using equipment and vehicles. Sources not 
subject to the mandatory performance standards 
but able to reduce greenhouse gas emissions 
without double counting could “opt in” to the 
trading program by selling credits created by 
such actions.5o 

It is difficult to estimate the number of standards 
involved. The number depends both on how the 
standards are set and what is considered to be a 
separate standard. If the mandatory performance 
standards for large energy users are defined in 
terms of physical output, each industry will have 
a different standard. If their standards are 
defined in terms of emissions per dollar of sales, 
it could be considered a single standard for all 
large energy users. But since each participant 

would have a different base year value, it also 
could be counted as a separate standard for 
each participant. 

The number of standards affects the equity of 
the program. A single standard defined in terms 
of kg of CO, equivalent emissions per kWh of 
electricity generated could be considered overly 
generous to hydroelectric stations and unfair to 
coal-fired stations. Similarly, a single standard 
for refrigerators would penalize large capacity 
models relative to small bar fridges. On the other 
hand, setting a separate standard for each form 
of generation and each size of refrigerator 
reduces or eliminates the incentive to switch to 
lower emitting products.5’ Participants should 
have an incentive to develop and sell lower 
emitting models. 

Equity across participants in the same and in 
different industries is difficult to evaluate. 
Firms in the same industry could be affected 
very differently; utilities subject to the same 
emissions standard per unit of output regardless 
of generation mix or steel plants subject to a 
single standard per tonne of steel produced 
regardless of the process used, for example. 
Comparing equity across industries is even more 
difficult; how can the treatment of an automo- 
bile manufacturer subject to a CAFE standard be 
compared to that of a steel plant? 

It can be argued that increasing the number of 
standards allows more equitable treatment of 
participants; electric arc and open hearth steel 
plants have separate standards and hence can be 
treated more equitably. It can also be argued that 
increasing the number of standards means that 
some standards apply to a small number of 
plants, which may be able to negotiate a stan- 
dard that is less onerous than the standards 
imposed on some other industries. 

The number of standards clearly has implications 
well beyond the administrative workload 
involved in developing and revising the standards. 
The number of standards has equity implica- 
tions within and across industries. And it can 
affect the incentives to develop and market lower 
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emitting products. What constitutes a separate 
standard is not well defined, so it is difficult to 
estimate how many standards would (or 
should) be developed. As a crude guess, the 
number of standards is estimated as being of 
the same order of magnitude as the number of 
participants, between several hundred and a few 
thousand. Some of the processes and products, 
such as buildings and light-duty vehicles, are 
already subject to standards, so the number of 
additional standards required is smaller still. 

Share of Total Emissions Covered by 
Participants 
Virtually all greenhouse gas emissions would 
ultimately be covered directly or indirectly by 
the mandatory performance standards. Energy- 
related emissions by large energy producers, 
oil refineries, natural gas processing plants, 
electricity generators, industries, oil and natural 
gas pipelines, railways and airlines would be 
subject to performance standards for emissions 
per unit of output. The large stationary sources 
plus rail and air accounted for almost 50% of 
total energy-related GHG emissions in 1995.52 

Energy-related emissions by residential, com- 
mercial, institutional and small industrial 
sources and motor vehicles would be regulated 
indirectly through mandatory product-related 
emissions standards for buildings, appliances, 
energy-using equipment and vehicles. Together 
those sources accounted for just over 50% of 
total energy-related greenhouse gas emissions 
in 1995.53 Most of these emissions are from 
mobile sources. 

Energy-related emissions by residential, commer- 
cial, institutional and small industrial sources 
and motor vehicles would only be covered 
gradually as the existing stocks of appliances, 
buildings, equipment and vehicles are replaced. 
Thus, the fraction of these emissions covered 
during the commitment period could be quite 
small unless the product-related emissions 
standards were instituted well in advance of the 
commitment period. Since the emissions also 

depend on use, it suggests a role for comple- 
mentary policies to influence the use of vehicles, 
appliances, equipment and buildings. 

Approximately 70% of non-energy greenhouse 
gas emissions are covered by this design. The 
emissions covered include: cement and lime 
production, chemical production, other non- 
energy uses, waste incineration, fertilizer use, 
most landfill emissions and anaesthetic use. The 
non-energy sources not covered include live- 
stock and manure, soils, prescribed burning, 
wastewaterlcompost, and wood fuels. 

Assuming that mandatory performance stan- 
dards for large energy users apply only to larger 
firms, that some share of upstream oil and gas 
emissions are not addressed by the standards, 
and that the product-related emissions standards 
come into effect shortly before the commitment 
period, the proposed system would address 
about 50% of Canada’s total greenhouse gas 
emissions initially.% This would gradually rise to 
80% to 90% of total emissions as existing stocks 
of appliances, buildings, equipment and vehicles 
are replaced. 

Administering the Program 
The mandatory performance standards would 
be developed and administered by the federal, 
provincial and municipal agencies responsible 
for regulating: 

l emissions by energy producers, oil refineries, 
natural gas processing plants, electricity 
generators, industries, oil and natural gas 
pipelines, railways and airlines 

l performance of appliances, energy-using 
equipment and vehicles 

l the building code 

l the participating non-energy source? 

Administration of the mandatory standards will 
involve all levels of government and require 
considerable coordination. The federal govern- 
ment has jurisdiction over interprovincial 
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transport and products involved in interprovin- 
cial and international trade. It also plays an 
important role in the development of the 
building code. Regulation of emissions is primarily 
a provincial government responsibility, and 
building inspection is a municipal responsibility. 

Administration of the voluntary credit trading 
program could be delegated to a new entity 
created for that purpose. It could have a board 
of directors selected by the federal and provincial 
agencies responsible for the mandatory perfor- 
mance standards. The board of directors could 
also include representation of all stakeholder 
interests. This entity would develop the rules for 
the trading program and change them as neces- 
sary, be responsible for operation of the registry, 
and coordinate enforcement with the federal, 
provincial and municipal agencies responsible 
for compliance with the performance standards. 

The process for developing the rules for the 
trading system would be similar to that used for 
other environmental regulations. Stakeholders 
would have an opportunity to comment on the 
proposed rules before they are adopted. The 
rules for the voluntary credit trading program 
would cover items such as: 

l credit creation - calculation of the credits 
created, units of measurement, credit life, 
documentation required to support credit 
creation claims, creator liability, approval 
requirements, and sources not subject to 
mandatory performance standards eligible to 
create credits 

l credit use and transfer - eligible trading 
program participants, eligible users, eligible 
credit uses, geographic or temporal restrictions 
on trading or use, trading ratios, consideration 
of ancillary environmental impacts, banking, 
user liability, environmental donation, and 
approval requirements 

l registry, reporting and monitoring- required 
notices, monitoring requirements, documen- 
tation requirements, reporting requirements, 
price information, and confidentiality of 
proprietary information 

l audit and verification - authority of the 
regulatory authority to require information, 
defer uses pending an audit, order a third 
party audit, determine credit eligibility, require 
annual reports, perform a program audit, 
and administer prohibitions, restrictions and 
penalties 

The Multistakeholder Expert Group made a 
number of recommendations for the initial 
program design. Those recommendations are 
summarized in Table 4.2. 

The entity responsible for the voluntary credit 
trading program would establish a registry to 
track ownership of credits created, traded and 
used. The registry could be developed and 
operated by the entity or it could be developed 
and operated under contract by a qualified orga- 
nization. Any person or organization, not just 
entities subject to performance standards, 
should be allowed to engage in credit trading. 

The performance standards are mandatory, 
while the credit trading program is voluntary. 
The main enforcement responsibility, then, lies 
with the various federal, provincial and municipal 
agencies responsible for compliance with the 
standards. Credits can be created through over- 
compliance.56 A claim for credits created might 
require certification by the responsible regulatory 
agency that the entity is in good standing and 
that the claim is correct. Credits can also be used 
to achieve compliance. The responsible regulatory 
agency could ask the trading program adminis- 
trator to verify that the credits proposed for 
compliance use are valid. But any penalties for 
non-compliance remain the responsibility of the 
agency responsible for the performance standard. 

The entity responsible for the trading system 
would only be responsible for enforcing compli- 
ance with the rules of the voluntary trading 
program, such as proper reporting. Penalties for 
non-compliance would likely take the form of 
fines and suspension from the trading program. 
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Table 4.2 
Key Design Issues and Proposed Choices to Address Them 
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Measuring Emissions 
The mandatory performance standards for large 
energy producers, oil refineries, natural gas 
processing plants, electricity generators, industries, 
oil and natural gas pipelines, railways and air- 
lines take the form of allowable energy-related 
greenhouse gas emissions per unit of output. Each 
source subject to such a performance standard 
would be required to measure and report actual 
or calculated greenhouse gas emissions and 
actual output, measured in the appropriate units, 
for each year. 

Actual emissions could be measured using 
continuous emissions monitors (CEMs) or be 
calculated using emissions coefficients and con- 
sumption of different fuels. Fuel consumption 
could be measured using fuel meters or be 
determined from fuel purchase records.57 The 
choice of monitoring method will depend on the 
size of the source, the types of fuels used, the 
number of points that need to be monitored and 
the costs of different monitoring systems. Rules 
for monitoring and reporting actual emissions 
would be part of the performance standard. 

Actual output must also be reported to the regu- 
latory authority. The regulator would have the 
authority to audit production records, sales 
reports and other documents as necessary to 
verify the accuracy of the data. Sources could 
also be required to provide copies of financial 
statements, income tax returns and GST returns 
to support the level of output reported. 

The actual emissions would be divided by the 
actual output to determine whether the emissions 
performance standard had been achieved. If the 
actual emissions rate was lower than the perfor- 
mance standard, the source could claim a credit 
for the difference. This claim would be certified 
by the regulatory authority and then posted on 
the registry by the source. If actual emissions were 
higher than allowed by the performance standard, 
the source would need to purchase, and provide 
the regulatory authority with, enough credits to 
come into compliance. The credits provided to 
achieve compliance would be cancelled. 

The mandatory product-related emissions stan- 
dards for appliances, energy-using equipment 
and vehicles would take the form of greenhouse 
gases emitted in the course of a specified opera- 
tional cycle. The standard would define the test 
procedure to be used. Tests would need to be 
performed at specified intervals by qualified 
independent laboratories. Manufacturers and 
importers of such products would be required to 
supply the test results to the regulatory agency. 
The agency would have the power to order addi- 
tional tests by a laboratory of its choice if it was 
dissatisfied with the test results supplied by the 
manufacturer or importer. 

Manufacturers and importers of appliances, 
energy-using equipment and vehicles would also 
be required to report actual sales of each product 
in Canada during the year. The regulator would 
have the authority to audit production records, 
sales reports, records of imports and exports 
and other documents as necessary to verify the 
accuracy of the data. Sources could also be 
required to provide copies of financial state- 
ments, income tax returns and GST returns to 
support the level of sales reported. 

Compliance would be determined by comparing 
the corporate average emissions (from test 
results for each product and actual sales of each 
product in Canada) with the relevant corporate 
average product-related emissions standard. If 
the calculation indicated actual emissions were 
lower than the standard, the source could claim 
a stream of credits equivalent to the reduction. 
The stream of credits would be calculated using 
specified assumptions about the use profile and 
life of the product. This claim would be certified 
by the regulatory authority and be posted on the 
registry by the source. If the test results indicated 
higher emissions than allowed by the perfor- 
mance standard, the source would need to provide 
the regulatory authority with enough credits to 
come into compliance. The stream of credits 
needed to achieve compliance would be calculated 
using the same assumptions about the use 
profile and life of the product. Credits used to 
achieve compliance would be cancelled. 
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Municipal inspectors would ensure that each 
new building met the requirements of the 
building code. The building code would reflect 
the emissions performance standard for different 
categories of buildings. A builder that wished to 
claim a credit for a more efficient building would 
need to provide calculations by the architect 
and/or mechanical engineer to support the 
claim. A builder that wanted a variance from 
the building code that would increase emissions 
would need to provide calculations by the archi- 
tect and/or mechanical engineer of the impact 
on emissions. The builder would then need to 
purchase the necessary stream of credits to 
achieve compliance. 

Non-energy sources would be covered by 
mandatory performance standards similar to 
those for large energy sources - an emission rate 
per unit of production - or product-related 
emissions standards. Adipic acid, nitric acid, 
lime, cement, and ammonia production as well 
as aluminum and magnesium smelting appear 
to lend themselves to such standards. Emissions 
from consumption of HFCs, PFCs, SF, and 
fertilizers can probably best be addressed through 
product-related emissions standards. 

All of these sources would need to monitor or 
calculate actual “emissions” using methods 
specified by the regulatory authority. Sources 
subject to performance standards would also 
need to report their actual output to the regula- 
tory authority. The regulator would have the 
authority to audit production records, sales 
reports and other documents as necessary to 
verify the accuracy of the data. 

Possible Complementary 
Policies 
Energy-related greenhouse gas emissions by 
large energy users would be regulated by 
mandatory performance standards defined in 
terms of energy-related GHG emissions per 
unit of output. Such a standard gives sources an 
incentive to implement the full range of energy- 
efficiency and conservation measures and to 
switch to less carbon-intensive energy sources. 

Complementary policies should help these large 
sources implement measures to reduce their 
greenhouse gas emissions.j8 Possible policies 
include: 

l information programs on emissions 
reduction options, including operational 
practices, fuel switching and more efficient 
technologies 

l audits to identify opportunities to reduce 
GHG emissions 

l changes to the tax code to ensure that dif- 
ferent energy sources receive comparable 
treatment 

l taxes or royalties on carbon-intensive fuels 
to provide a stronger financial incentive to 
implement measures that reduce energy- 
related GHG emissions 

Energy-related emissions by residential, com- 
mercial, institutional and small industrial 
sources and motor vehicles would be regulated 
indirectly through mandatory product-related 
emissions standards for buildings, appliances, 
energy-using equipment and vehicles. These 
sources account for approximately half of the 
total energy-related greenhouse gas emissions. 
Mobile sources represent 65% of the emissions 
from these sources. 

The energy-related greenhouse gas emissions 
from these sources depend on how the build- 
ings, appliances, equipment and vehicles are 
used. The performance standards do not 
affect the use. Thus, there is a role for com- 
plementary policies aimed at changing the 
use of these buildings, appliances, equipment 
and vehicles, especially vehicles, in ways that 
reduce GHG emissions. Since the standards 
affect only new buildings, equipment and 
vehicles, complementary policies are needed to 
reduce emissions from existing buildings, 
equipment and vehicles. As well as the 
changes to the tax code plus taxes or royalties 
mentioned for the large sources, possible 
complementary policies for the smaller energy 
users include: 
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l information programs on energy efficiency, 
energy conservation, fuel switching and other 
emissions reduction options 

l building energy audits to identify opportuni- 
ties to reduce GHG emissions 

l mandatory inspection and maintenance 
programs for vehicles 

l transportation demand management measures 
such as car/van pooling programs, high- 
occupancy vehicle lanes, public transit lanes, 
subsidies for public transit, restrictions on 
parking, higher fuel taxes, and road pricing 

l government procurement programs to 
stimulate demand for more efficient buildings, 
equipment and vehicles 

Many of the non-energy emissions come from a 
small number of industrial sources. Governments 
could work with industry associations and/or 
the affected firms to disseminate information on 
emissions reduction technologies or practices. 
However, the scope for such activities may be 
limited by competitiveness concerns. Programs 
to reduce the volume of solid waste, to encour- 
age more efficient use of fertilizers, and to reduce 
the use of HFCs, PFCs or SF, in consumer 
applications could usefully complement the 
standards and emission caps for those sources. 

Special Issues Raised by 
the Design 
Appliances, energy-using equipment and vehicles 
would be required to meet mandatory emissions 
performance standards. Those standards would 
need to be the same for both domestically pro- 
duced and imported appliances and equipment 
to be consistent with World Trade Organization 
(WTO) rules.j9 In addition, the standards would 
need to be defined in ways that do not treat 
imports unfairly. 

In some cases it may be difficult for Canada to 
establish a greenhouse gas emissions perfor- 
mance standard alone. If Canada is a relatively 

small part of the total market for a product and 
larger markets adopt different approaches to 
managing the emissions from such sources, 
manufacturers (foreign and domestic) may not 
comply with the standard. However, the ability 
to comply by purchasing credits may still allow 
Canada to implement an emissions perfor- 
mance standard even if other countries adopt 
different policies. 

Large industrial sources would be subject to 
mandatory emissions performance standards 
defined in terms of greenhouse gas emissions 
per unit of output. Those standards apply to 
production operations in Canada. Imported 
products (other than appliances, energy-using 
equipment, and vehicles) would not be subject to 
performance standards. The emissions associated 
with the production of the imported products are 
governed by the policies in the country of origin. 

Petrochemical plants are among the large indus- 
trial sources that would be subject to mandatory 
performance standards for greenhouse gas 
emissions. They purchase fossil fuels for use as 
both an energy source and a feedstock. Since the 
focus is on greenhouse gas emissions and some 
petrochemical products sequester carbon for 
relatively long periods, the appropriate definition of 
the performance standards for the petrochemical 
industry needs to be carefully considered. The 
question of the appropriate treatment of feed- 
stocks is discussed in an NRTEE issue paper.60 

Other countries with national commitments 
could adopt performance standards, emissions 
taxes or emissions trading to manage their green- 
house gas emissions. The costs of Canada’s policy 
to various industries could be higher or lower 
than the costs of the domestic policies adopted 
by other countries. The competitiveness impacts 
and leakage will be determined by the costs in 
Canada relative to its major trading partners. This 
is true regardless of whether Canada adopts a 
voluntary credit trading program with mandatory 
performance standards or some other policy to 
meet its national commitment. 
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Transitional Issues Related 
to a Change in the Policy 
Setting 
This option assumes that a national commit- 
ment to limit greenhouse gas emissions is in 
force. The commitment could become more 
stringent over time, or the commitment could 
become less stringent, perhaps to the point that 
no restrictions on GHG emissions are needed. 

If the commitment becomes more stringent, the 
mandatory performance standards would need 
to be made correspondingly more stringent to 
meet the commitment. But no change would 
be necessary to the voluntary credit trading 
program. 

If the commitment becomes less stringent, the 
mandatory performance standards could be 
maintained or relaxed. Again no changes would 

be needed to the voluntary credit trading pro- 
gram. But as compliance with the existing or 
relaxed standards became easier, the volume of 
trading activity and prices of credits could be 
expected to fall. 

One advantage of this design is that implemen- 
tation could begin early on a voluntary basis. 
Large energy users could negotiate performance 
standards with the federal or provincial govern- 
ments. Product-related emissions standards 
could also be negotiated or mandated for selected 
appliances, equipment or vehicles. Indeed, early 
initiatives in this area may be crucial given the 
long lags before such standards have a signifi- 
cant impact on total emissions. Sources of 
non-energy related emissions also could negotiate 
performance or product-related emissions 
standards with the relevant governments before 
the national commitment came into force. 
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K cab on the Carbon Content 
j Other 

Description of the Program 

This section discusses a mandatory cap and trade program 

for most sources of greenhouse gas emissions comple- 

mented by credit trading for sources and sinks not well 

suited to a cap and trade program. This program is assumed 

to be implemented to meet a national commitment to 

limit greenhouse gas emissions. 
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Energy-related CO, emissions are addressed by 
imposing a cap on the carbon content of fossil 
fuels used in Canada. Fossil fuel producers and 
importers are required to hold allowances equal 
to the carbon content of the products sold in 
Canada.61 Each producer and importer must 
hold allowances equal to the carbon content of 
the domestically produced and imported crude 
oil, natural gas and coal, as well as the imported 
petroleum products sold. Exporters receive 
allowances equal to the carbon content of the 
crude oil, natural gas, coal and petroleum prod- 
ucts exported. 

Participants in the trading program would have 
full access to all international flexibility mecha- 
nisms. If the Kyoto Protocol comes into force, 
these would be joint implementation (Article 6), 
the clean development mechanism (Article 
12)) and international emissions trading (Article 
17). Participants could purchase allowances or 
credits created by any of these mechanisms 
and could sell surplus allowances or credits to 
other countries.63 

The other gases/sources covered by the cap 
and trade program are shown in Table 5.1. 
Greenhouse gases other than CO, would be 
converted to CO, equivalents using the interna- 
tionally agreed global warming potential values 
(GWPS).~* 

This design gives rise to two issues for fossil fuel 
CO, emissions: how close to the wellhead to 
implement the trading program and how to deal 
with fossil fuels used as non-energy feedstocks. 
These issues are discussed in turn. 

Credits could be earned for capture of emissions 
from small landfills, open pit mines, PFCs from 
aluminum smelting, and for carbon sequestration 
actions allowed by the international emissions 
limitation agreement. How best to address 
emissions from livestock due to enteric fermen- 
tation and manure needs further study. 

The composition of the oil or gas recovered 
differs from well to well, and the composition 
of the oil or gas recovered from a particular well 
changes over time. Oil recovered from a well 
includes methane, which is recovered where 
economically feasible, flared, or released to the 
atmosphere. Gas recovered from a well includes 
CO,, which is stripped and released to the atmos- 
phere; impurities, such as hydrogen sulphide, 
which must be removed; and natural gas liquids, 
which are recovered and sold to oil refineries. 

Table 5.1 
Non-Combustion Sources Included in the Emissions Trading Program 

a Fug!tive and process emissions from energy production ond dlsrributlon operations 
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Considerations in the choice of whether to 
implement the trading program at the wellhead 
or further downstream include: the number of 
participants, the availability and accuracy of data 
on the carbon content of the fuel produced, and 
the share of total emissions covered. 

There are approximately 55,000 oil wells and 
50,000 gas wells in Canada, which are owned by 
fewer than 600 companies.64 There are 789 gas 
plants and 23 oil refineries in Canada, which are 
owned by approximately 180 companies.65 There 
are 29 coal mines in Canada, operated by 12 coal 
companies. There are estimated to be between 
15 and 50 companies that import coal, natural 
gas or petroleum products and that are not fossil 
fuel producers. Virtually all fossil fuel exporters 
are believed to be producers as well. An upstream 
carbon content trading program would involve 
between 350 and 700 companies regardless of 
whether it is implemented at the wellhead or at 
the initial processing plant. 

However, implementing the trading program at 
the wellhead would involve more companies 
and many more control points (wells rather than 
gas plants and oil refineries). Regulating over 
100,000 wells, even if they are owned by fewer 
than 600 companies, is administratively much 
more complex than regulating about 800 plants 
owned by 180 companies. 

The second consideration is the ease of determin- 
ing the carbon content of the fuel produced. If 
the trading program is implemented at the well- 
head, the carbon content of the raw gas or crude 
oil produced by the well must be determined. 
This can be calculated from the quantity of oil 
or gas produced and the composition of the oil or 
gas stream. The quantity produced by each oil and 
gas well is metered. The composition of oil or gas 
produced by each well differs and varies over 
time. Regulatory agencies, such as the Alberta 
Energy and Utilities Board, require that wells be 
tested periodically to determine the composition 
of the gas stream. 

The tests required by regulatory agencies may, or 
may not, be sufficient to determine the carbon 

content for the purposes of an emissions trading 
program. The adequacy of those tests depends 
upon the frequency of the testing and the likeli- 
hood that the composition of the oil or gas stream 
will change significantly between tests. More 
research is needed to establish the appropriate 
testing frequency for purposes of an emissions 
trading program. 

If the trading program is implemented at the gas 
processing plants and oil refineries, it could be 
based on the carbon content of the oil or gas 
received or on the carbon content of the products 
produced. The composition of the natural gas 
received by a processing plant and the crude oil 
received by an oil refinery varies. The composition 
of the unprocessed natural gas or crude oil 
received is tested regularly for operational reasons. 
The carbon content can be determined from 
these test results. The quantity received by each 
processing plant and oil refinery is recorded. 
Thus, the carbon content of the raw gas or oil 
received by each plant can be determined. 

The natural gas produced by a processing plant 
and the products produced by an oil refinery 
must meet well-defined specifications and so have 
a carbon content that varies within a narrow 
range. Thus the carbon content of the output 
can be calculated accurately from the product 
specifications and the quantities produced. The 
carbon content of imports and exports can also 
be calculated from the product specifications 
and the quantities.@ 

If the trading program is implemented at gas 
processing plants and oil refineries, it should 
probably be based on the carbon content of the 
gas and oil received rather than on the carbon 
content of the products produced. Basing the 
program on the carbon content of the input 
streams appears to be manageable from an admin- 
istrative perspective. And basing the trading 
program on the carbon content of the input 
streams addresses the emissions associated with 
processing. But moving the trading upstream 
to the wellhead will involve a much larger 
administrative burden. 
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The third consideration is the share of total 
emissions covered. Emissions of greenhouse 
gases due to upstream oil and gas activities and 
coal mining are estimated to represent over 7% 
of Canada’s national totak6’ This includes fugi- 
tive methane emissions from upstream oil and 
gas activities, CO, stripped from natural gas, 
and fugitive methane from coal mining. It is 
dominated by emissions from upstream oil and 
gas activities. 

Upstream oil and gas activities are defined to 
include all activities between the wellhead and 
the point of combustion and hence include 
transportation and distribution activities down- 
stream of the gas processing plant or oil refinery. 
However, most of the fugitive emissions occur 
before the natural gas leaves the processing 
plant or the petroleum products leave the 
refinery. CO, is estimated to represent 7% by 
weight of the content of unprocessed natural 
gas, but this varies widely and can range up to 
24%.@ The CO, stripped from natural gas rep- 
resents about one quarter of the total emissions 
in this category. 

In summary, emissions between the wellhead 
and the gas processing plant or oil refinery are 
7% of the national total, less stripped CO,, less 
producer consumption at the processing 
plant/refinery, less fugitive emissions from the 
processing plant/refinery to the burner tip, less 
fugitive emissions from coal mining. The exact 
magnitude of these emissions is not known. 
The Multistakeholder Expert Group recom- 
mended implementing the program as close as 
possible to the wellhead and mine mouth to 
include as many of these emissions as possible. 
It should be feasible to implement the trading 
program at gas processing plants and oil 
refineries based on the carbon content of the 
input streams and at the mine mouth based on 
the composition of the coal produced.@ Since 
the number of oil and gas wells is large (over 
100,000) and the composition of the raw oil or 
gas stream varies, the feasibility of implement- 
ing a trading program at the wellhead needs 
further study. 

Options for dealing with fossil fuel used as a 
non-energy feedstock are discussed in an NRTEE 
issue paper.70 An upstream carbon content 
trading program raises the price of all fossil fuel 
products downstream of the gas processing 
plant or oil refinery. Price increases for feed- 
stocks could adversely affect the competitiveness 
of petrochemical plants, especially if plants in 
other countries are not affected in the same 
way. The carbon in some petrochemical prod- 
ucts is released to the atmosphere very quickly, 
while other products sequester the carbon for 
several decades. 

National inventories of greenhouse gas emissions 
are prepared using methodologies developed by 
the Intergovernmental Panel on Climate 
Change (IPCC). Emissions are calculated on 
the basis of the production of different prod- 
ucts. Products that sequester the carbon for at 
least 20 years are deemed not to create emissions. 
For products that release the carbon to the 
atmosphere within 20 years, the emissions are 
deemed to occur at the time of production. 
The country where the products are produced 
is responsible for the emissions even if the 
products are exported. 

The Multistakeholder Expert Group recom- 
mended that petrochemical producers participate 
in the program in the same manner as exporters. 
Petrochemical products that sequester carbon 
for at least 20 years do not count as emissions. 
Producers could receive allowances for the 
carbon content of such products. They could 
be sold to organizations required to hold 
allowances under the trading program to offset 
the feedstock price increases. 

Allowances for greenhouse gas emissions cov- 
ered by the trading program could be sold at 
auction or be distributed gratis.” 

The Multistakeholder Expert Group recom- 
mended that allowances be sold at auction and 
further analysis be undertaken of options for 
using the revenue.‘* 

The upstream carbon content trading program 
would include elements normally associated with 
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both federal jurisdiction, such as international 
trade in fossil fuels, and provincial jurisdiction, 
such as production of fossil fuels. Issues arising 
from this jurisdictional dichotomy will have signif- 
icant administrative and policy implications.‘3 

Greenhouse Gas Emissions 
Coverage 
Under this mandatory cap and trade program 
for most sources of greenhouse gas emissions, 
complemented by credit trading for sources and 
sinks not well suited to a cap and trade program, 
energy-related CO, emissions are covered by an 
upstream carbon content trading program for 
fossil fuel producers and importers. Most other 
sources of greenhouse gas emissions are also 
required to participate in the trading program. 
Sources that are not well suited to emissions 
trading and sinks would be allowed to create 
credits. 

As discussed, it remains to be determined 
whether it is feasible to implement the trading 
program for the carbon content of fossil fuels at 
the wellhead or at gas processing plants and oil 
refineries. In the case of HFCs, SF, and PFCs 
(other than those from aluminum smelting), 
producers and importers of the gases would be 
required to participate in the trading program. 
Fertilizer manufacturers and importers would be 
responsible for the nitrogen used in fertilizers 
sold in Canada. For other sources covered by the 
trading program, the entity responsible for the 
emissions would participate. Allowances would 
be denominated in terms of CO, equivalents 
and emissions of other gases would be converted 
to CO, equivalents using internationally agreed 
global warming potential (GWP) values. 

Energy-related CO, emissions account for most 
of Canada’s total greenhouse gas emissions. As a 
result, there is some concern that the effect of 
the cap on greenhouse gas emissions in this 
design is to ration energy use in Canada. Any 
limit on Canada’s greenhouse gas emissions will 
require measures to reduce energy-related CO, 
emissions because they are such a large share of 

the total. This emissions trading program 
design offers more flexibility than most other 
policy options in responding to the limit on 
greenhouse gas emissions. 

The design caps total emissions by sources covered 
by the trading program; not energy-related CO, 
emissions; not CO, emissions from a particular 
fossil fuel; and not the energy-related CO, 
emissions of a particular company, Energy use 
could continue to increase if emissions by other 
sources are reduced by a larger percentage. Fossil 
fuel producers and importers can also purchase 
credits from other specified sources, such as 
landfills and sequestration, to augment the cap. 
Purchases under one or more of the interna- 
tional cooperative implementation mechanisms 
also raises the emissions allowed in Canada. 

Energy users would face price increases for fossil 
fuels.” These price increases give them an incen- 
tive to increase energy efficiency, to conserve 
energy, and to switch to less carbon-intensive 
energy sources.” All energy users - industrial, 
commercial, residential and transportation - 
would face these price increases, and therefore 
have an incentive to reduce energy-related CO, 
emissions. The percentage price increases might 
differ due to taxes, the elasticity of demand for 
different products, and competition from other 
energy sources, so the impacts might differ by 
source category. Prices of products made with, or 
containing, other greenhouse gases covered by the 
trading program would rise for similar reasons. 

Sources Required to Participate in 
the Program 
Entities required to participate in the trading 
program would include: all fossil fuel producers 
and importers, large landfills, aluminum smelters, 
lime and cement producers, fertilizer manufac- 
turers and importers, ammonia producers, 
magnesium smelters, nitric acid and adipic acid 
producers, and manufacturers and importers of 
HFCs, PFCs and SF,. Fossil fuel exporters will 
need to participate by claiming credits for the 
carbon content of fossil fuels exported and 
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petrochemical plants will need to claim credits 
for the carbon sequestered in long-lived products. 

Fossil fuel producers and importers include oil 
and gas producers, coal mines, oil sands plants, 
and importers of crude oil, refined petroleum 
products, natural gas and coal. A producer that 
exports fossil fuels or refined petroleum prod- 
ucts could apply the allowances awarded for the 
exports against the allowances they are required 
to hold for production of the fossil fuel. 
Exporters that purchase Canadian fossil fuels or 
refined petroleum products for sale in another 
country could sell the allowances awarded for 
the exports. 

Petrochemical plants might participate in the 
program in the same manner as exporters. 
Petrochemical products that sequester carbon 
for at least 20 years do not count as emissions. 
Producers could receive allowances for the 
carbon content of such products to offset the 
feedstock price increases. 

Sources that are not well suited to emissions 
trading and sinks would be allowed to create 
credits. Credits could be earned for capture of 
emissions from small landfills, open pit mines, 
PFCs from aluminum smelting, and for carbon 
sequestration actions allowed by the interna- 
tional emissions limitation agreement.76 It 
might also be possible to earn credits through 
actions to reduce livestock-related emissions 
from enteric fermentation or manure. 

Number of Sources Involved 
In total such a trading program would include 
approximately 500 to 1,000 participants. This is 
a manageable number for a trading program. 
The trading program would include 150 to 250 
participants other than fossil fuel producers 
and importers. The minimum size of landfills 
required to participate in the trading program 
is the main determinant of the number of non- 
fossil fuel participants. 

Most of the participants, 350 to 700, would be 
fossil fuel producers and importers. This includes 
oil and gas producers; coal mines; oil sands 

plants; importers of crude oil, refined petroleum 
products, natural gas and coal; exporters of 
crude oil, refined petroleum products, natural 
gas and coal; and petrochemical plants. The 
number depends on whether the trading pro- 
gram is implemented at gas processing plants 
and oil refineries or at the wellhead. 

Production is already measured at the wellhead, 
in some collection pipelines, and at the refinery 
or gas processing plant. The composition of the 
crude oil and raw gas stream is also currently 
tested periodically. If the information currently 
collected is sufficient and sufficiently accurate to 
support a carbon content trading program at 
the wellhead, it would involve over 100,000 oil 
and gas wells. These wells are owned by approx- 
imately 600 firms, which would be required to 
participate in the trading program. 

If the trading program cannot be implemented 
at the wellhead, it should be implemented at 
gas processing plants and oil refineries for the 
carbon content of the input streams. Application 
at the wellhead may not be feasible because the 
cost of testing the raw oil and gas streams at reg- 
ular intervals to calculate the carbon content 
with sufficient accuracy is too high. Application 
at the wellhead also may not be feasible because 
of the extensive record-keeping required. If 
the trading program is implemented at gas 
processing plants and oil refineries, it would 
involve approximately 800 plants owned by 
about 180 companies. 

Share of Total Emissions Covered 
by Participants 
Virtually all greenhouse gas emissions except 
those due to livestock would be covered by this 
trading program design. Almost all fossil fuel 
CO, emissions would be covered by the fossil 
fuel producers and importers.77 This includes all 
stationary and mobile source energy use, other 
than wood fuels. However, some of the upstream 
oil and gas and fugitive coal mining emissions are 
assumed to be outside the trading program. When 
the industrial sources covered by the program 
are included, the greenhouse gas emissions 
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covered amount to about 560 to 585 million 
CO, equivalent tonnes in 1995.‘* That represents 
over 90% of total national emissions. 

Administering the Program 
The Multistakeholder Expert Group recom- 
mended that the trading program be managed 
by a single agency. The process for developing 
the rules would probably be similar to that used 
for other environmental regulations. Stakeholders 
would have an opportunity to comment on the 
proposed rules before they are adopted. 

The regulatory agency would: 

l determine the monitoring requirements for 
different sources 

l establish criteria and protocols for credit 
creation by different sources 

l specify reporting programs 

l verify that monitoring programs are function- 
ing properly 

l audit reported emissions 

l enforce penalties for non-compliance 

l conduct periodic auctions of allowances 

l operate or contract for a registry 

Some of those functions could be delegated or 
contracted to provincial or federal government 
agencies, such as the National Energy Board or 
the Alberta Energy and Utilities Board, or private 
sector entities. 

The regulatory agency would need to develop 
rules for the trading program to cover items 
such as: 

l Allowance use and transfer - sources 
required to hold allowances, entities allowed 
to hold allowances, rules for the distribution 
of allowances (gratis or auction), allowance 
life, banking, distribution of allowances to 
exporters and petrochemical plants, units of 
measurement. 
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l Registry, reporting and monitoring - 
monitoring requirements, reporting require- 
ments, missing data protocols, notification 
requirements for transfers of allowances, price 
information, and public access to information 
in the registry. 

l Audit and verification - authority of the 
regulatory agency to require information, 
order a third party audit, require annual 
reports, determine compliance, and 
administer prohibitions, restrictions and 
penalties. 

The rules would be revised periodically based 
on experience with the program. The registry 
could be developed and operated by the appro- 
priate government, cooperatively by the federal 
and provincial governments, or by a qualified 
organization under contract to the federal and 
provincial governments. 

The Multistakeholder Expert Group made a 
number of recommendations for the initial 
program design. Those recommendations are 
summarized in Table 5.2. 

The Multistakeholder Expert Group recommended 
that allowances be auctioned.” Sources required 
to hold allowances could purchase them at the 
auction. It is more likely that they will purchase 
the allowances they need from brokers who 
buy them at auction or from other sources.*’ 
More study is required on how best to conduct 
the auction and how to use the revenue raised by 
the auction. 

Exporters of fossil fuels should be allowed to claim 
allowances for the carbon content of the fossil 
fuel products exported. The quantity exported 
should be available from shipping (pipeline, 
rail and ship) records and invoices. The carbon 
content of coal or crude oil exported can be 
obtained from tests already performed by inde- 
pendent laboratories for the buyers and the sellers. 
The carbon content of other products can be 
calculated from the product specifications. 



Table 5.2 
Key Design Issues and Prop osed Choices to Address Them 



Actions to reduce emissions of methane (CH,) 
from small landfills, open pit mining, enteric 
fermentation, and animal manure, and PFCs 
from aluminum smelting should also be allowed 
to create credits. In these cases, credits should be 
issued if emitters reduce emissions below base- 
line levels. These baselines could be established 
using proxy activity data to estimate emissions. 
For example, one could use “quantity of waste” 
as a means to estimate landfill emissions; apply 
average emission factors to all beef and dairy 
cattle; and use models to calculate PFC emissions. 
Criteria for credit creation should be based on 
international rules. Under this program, credits 
would be interchangeable with allowances and 
could be sold for profit. 

Measuring Emissions 
The carbon content of fossil fuels produced, 
imported and exported would be calculated 
from the quantity of the fuel and analyses of its 
composition or an emissions factor as follows: 

l Natural gas production - metered produc- 
tion by well and the most recent analysis of 
the composition of the output of the well. 
The regulatory authority should also have 
access to pipeline records, royalty payment 
calculations and supporting documents, and 
records of payments by gas processing plants to 
support the metered production. An analysis 
of the composition by an independent labo- 
ratory should be mandatory at appropriate 
intervals. The regulator should also have the 
authority to order an analysis of the compo- 
sition by an independent laboratory. 

l Oil production - metered production by 
well and the most recent analysis of the 
composition of the output of the well. The 
regulatory authority should also have access 
to pipeline records, royalty payment calcula- 
tions and supporting documents, and records 
of purchases by oil refineries to support the 
metered production. An analysis of the 
composition by an independent laboratory 
should be mandatory at appropriate intervals. 
The regulator should also have the authority 

to order an analysis of the composition by an 
independent laboratory. 

l Coal production - production by mine and 
the analyses of the composition of the coal 
during the period. The regulatory authority 
should also have access to railway records, 
royalty payment calculations and supporting 
documents, and records of purchases by cus- 
tomers to support the production records. 
Company analyses of the composition of the 
coal should be mandatory at appropriate 
intervals. The regulator should also have access 
to analyses performed by purchasers and 
have the authority to order analyses of the 
composition by an independent laboratory. 

l Oil sands production - production by site 
and the analyses of the composition of the 
oil produced during the period. The regula- 
tory authority should also have access to 
pipeline records, royalty payment calculations 
and supporting documents, and records of 
purchases by customers to support the 
production records. Company analyses of 
the composition of the oil produced should 
be mandatory at appropriate intervals. The 
regulator should also have the authority to 
order analyses of the composition by an 
independent laboratory. 

l Natural gas imports and exports - documented 
quantities imported or exported multiplied by 
an emissions factor. The regulatory authority 
should also have access to pipeline records and 
records of purchases and sales to support 
the quantities reported. An appropriate 
emissions factor would be established by 
the regulatory authority. The regulator should 
also have the authority to order an analysis of 
the composition by an independent laboratory. 

l Crude oil and petroleum product imports 
and exports - documented quantities 
imported or exported multiplied by an 
emissions factor specific to the product. The 
regulatory authority should also have access 
to pipeline and shipping company records 
and records of purchases and sales to support 
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the quantities reported. An appropriate 
emissions factor would be established by the 
regulatory authority for each product. The 
regulator should also have the authority to 
order an analysis of the composition by an 
independent laboratory. 

l Coal imports and exports - documented 
quantities imported or exported and analyses 
of the composition of the coal imported or 
exported. The regulatory authority should 
also have access to railway and shipping 
company records and records of purchases 
and sales to support the quantity records. 
Purchaser and seller analyses of the compo- 
sition of the coal would be used to determine 
the composition. The regulator should also 
have the authority to order analyses of the 
composition by an independent laboratory. 

l Petrochemical plants would earn allowances 
forthe carbon content of products that 
sequester carbon for at least 20 years. The 
number of allowances earned would be 
based on records of the quantities of eligible 
products produced and carbon content 
factors established by the regulatory authority. 
The regulatory authority would have access 
to other records to support the quantity data 
and have the authority to order analyses of the 
composition by an independent laboratory 
to supplement the emissions factors. 

l Producers and importers of SF,, HFCs and 
PFCs would be required to report the 
quantities of different products produced, 
imported and exported. The regulatory 
authority would adopt the internationally 
agreed Global Warming Potential (GWP) 
values as the emissions coefficients for these 
products. The regulator would have authority 
to audit the reports and other records to 
support the quantity data. 

l Fertilizer manufacturers and importers 
would be required to report the quantities 
of different fertilizer products produced, 
imported and exported. The regulatory 
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authority would establish N,O emissions 
coefficients for the different types of fertilizers 
and use the agreed GWP value for N,O to 
calculate the emissions associated with each 
product. The regulator would have authority 
to audit the reports and other records to 
support the quantity data. 

Aluminum smelters would calculate their 
CO, emissions by weighing the carbon 
anodes. The change in weight would be 
converted to CO, emissions. The reports of 
the change in weight would be supple- 
mented by records on purchases of anodes 
and other records. 

Large landfills, adipic acid, nitric acid, 
ammonia, cement and lime plants and other 
sources covered by the trading program 
would be required to monitor their actual 
greenhouse gas emissions using monitoring 
devices specified by the regulator. The devices 
would need to be tested at intervals specified 
by the regulator. The regulator would also 
adopt missing data protocols to replace 
missing observations due to equipment 
failure, repair or other reasons. 

Possible Complementary 
Policies 
Complementary policies are discussed in more 
detail in an NRTEE issu.e paper.” A trading 
program for the carbon content of fossil fuels 
raises the prices of fossil fuels downstream of 
the sources required to hold allowances. Energy- 
related CO, emissions are actually reduced 
mainly by fossil fuel consumers who improve 
energy efficiency, reduce energy use, or switch 
to less carbon-intensive energy sources. 

Complementary policies should help or encourage 
fossil fuel consumers to implement such mea- 
sures. A wide range of complementary policies 
are possible, including: 

l information programs on energy efficiency, 
energy conservation and fuel switching 



l measures to stimulate development and 
commercialization of more energy-efficient 
technologies 

l changes to the tax code to ensure that different 
energy sources receive comparable treatment. 

Complementary policies can also be implemented 
to facilitate emission reductions from other 
sources. If large landfills and waste incinerators 
are part of the trading program but small land- 
fills are not, other policies are needed to ensure 
that waste is not diverted to small landfills. 
Policies may also be able to encourage measures 
that reduce the use of SF,, HFCs or PFCs in 
particular applications where suitable substitutes 
are available. 

The method of distributing allowances may also 
give rise to complementary policies. If the 
allowances are auctioned as recommended by 
the Multistakeholder Expert Group, the revenue 
can be used to cushion the economic impacts on 
the groups most adversely affected, such as large 
energy consumers, coal mining companies, 
communities dependent on coal mines and 
energy-intensive industries, and individuals. Gratis 
distribution of allowances to fossil fuel producers 
and importers is likely to lead to windfall profits 
for such firms. Energy users, in contrast, bear 
higher energy prices and incur the costs of energy 
efficiency or fuel switching measures to reduce 
CO, emissions. Equity issues such as these will 
need to be addressed through the distribution of 
allowances or other policies. 

Special Issues Raised by 
the Design 
The main issue raised by an upstream trading 
program for the carbon content of fossil fuels is 
the treatment of petrochemical feedstocks. 

The Multistakeholder Expert Group recommended 
that treatment of feedstocks follow Option 3 as 
outlined in the NRTEE issue paper on this topic.*’ 
This allows petrochemical plants to earn 
allowances equal to the carbon content of 
products that sequester carbon for at least 20 years. 
The carbon content of such products is considered 

to be sequestered and hence is not counted as 
part of the national emissions inventory. The 
carbon content of products with shorter life- 
times is considered to be emitted during the year 
in which the product is produced. Selling the 
allowances earned should enable the petro- 
chemical producer to effectively offset the price 
increases due to the trading program for the 
feedstocks used in the long-lived products. 

Transitional Issues Related 
to a Change in the Policy 
Setting 
This option assumes that a national commit- 
ment to limit greenhouse gas emissions is in force. 
Participants will be expected to demonstrate 
compliance annually. If the allowances available 
during the first year are equal to 20% of the 
national commitment for the 2008-2012 period, 
the supply could be substantially below the actual 
emissions during the previous year. Since it is 
difficult to achieve large emission reductions in a 
short time, the price could be very high. 

To avoid a disruptive introduction of the trading 
program, ways of phasing in the program need 
to be explored: 

l The design of the trading program, including 
the allowance allocation rules, could be 
announced several years in advance of 2008 
to enable the prospective participants to 
begin to adjust to the likely impacts. This 
approach might not work very well for this 
design because the trading program partici- 
pants are fossil fuel producers and importers, 
while it is the energy consumers that must 
adjust their energy consumption patterns to 
reduce the associated emissions. Even given 
projection of the expected price impacts, 
consumers are unlikely to adjust their energy 
use until the prices actually change. 

l Implementing the trading program before 
2008 with an increasingly restrictive cap on 
emissions is one way to phase in the trading 
program and to generate the price signals 
needed to change energy consumption 
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behaviour. But doing this may create com- 
petitiveness problems for industry if other 
countries do not also start early. 

l Another approach is to implement a declin- 
ing cap on emissions during the 2008-2012 
period. This does not create competitiveness 
problems if other countries do not begin to 
implement policies to limit greenhouse gas 
emissions prior to 2008. But it requires that 
the changes in energy consumption behav- 
iour be achieved during the 2008-2012 period 
rather than over a longer period of time. 

After the national commitment to limit green- 
house gas emissions has come into effect, it 
could become more stringent over time. Or 
the commitment could become less stringent, 
perhaps to the point that no restrictions on 
greenhouse gas emissions are needed. 

If the commitment becomes more stringent, the 
cap on greenhouse gas emissions covered by the 
trading program would need to be made corre- 
spondingly more stringent to meet the revised 
commitment. If the commitment becomes less 
stringent, the cap on greenhouse gas emissions 
could be relaxed. As compliance with the 
relaxed cap became easier, the volume of trad- 
ing activity and prices of allowances could be 
expected to fall. 
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VI. Downstream Greenhouse 
Gas Emissions Allowance 
Trading with VCT 
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Downstream Greenhouse Gas Emissions 
Allowance Trading with VCT Excluding 
Transportation - Description of the Program 

This is a mandatory cap and allowance emissions trading 

program. It is assumed that it is implemented in response 

to Canada adopting a national commitment, such as the 

Kyoto Protocol, and then taking action to implement it. 



Under this program, a regulated limit or cap is 
imposed on greenhouse gas emissions from a 
group of emitters. The regulator then issues 
allowances that provide a regulated emitter 
with the authority to emit a specific portion 
(e.g., one tonne) of the emissions allowed under 
the cap. At the end of each reporting period 
(e.g., one year), all emitters regulated under the 
program are required to hold allowances equiv- 
alent to their actual emission levels. Any emitters 
that have surplus allowances (or hold allowances 
but do not face a regulatory requirement) can 
sell these allowances to any emitter that is required 
to hold allowances but has actual emissions that 
exceed its allowance holdings. 

This program imposes the requirement to hold 
allowances “downstream,” at the level where 
emissions actually occur. It is also possible, 
however, to impose the requirement to hold 
allowances “upstream” (e.g., fossil fuel producers), 
and to regulate the substances that will ulti- 
mately produce emissions as opposed to the 
emissions themselves (see Chapter V, Cap on 
the Carbon Content of Fossil Fuels and Other 
GHG Emissions). Under either program, there 
need not be a link between who is ultimately 
required to hold allowances and who actually 
receives allowances (through gratis allocation or 
auction) when the program enters into force. 

At their meeting in September 1998, the NRTEE 
Multistakeholder Expert Group had a lengthy 
debate about the relative strengths and weak- 
nesses of imposing the requirement to hold 
allowances either upstream or downstream. 

If the requirement to hold allowances is imposed 
downstream, regulated emitters have a direct 
incentive to address greenhouse gas emissions 
because they face a regulated limit on those 
emissions. Nonetheless, if it is cheaper for a reg- 
ulated emitter to buy allowances than reduce its 
own emissions, it will do so. On the other 
hand, if the requirement to hold allowances is 
imposed upstream, the incentive for emitters 
to reduce emissions will only be provided through 
the market. This will be because upstream 
producers will increase the price of greenhouse 

gas emitting products to encourage emitters to 
reduce the emissions associated with the use of 
these products. 

A clear weakness of imposing the requirement 
to hold allowances downstream is that there 
are millions of sources of greenhouse gas emis- 
sions in Canada. It is administratively impossible 
to include all of these sources in an emissions 
trading program. As a result, an emissions 
trading program focused downstream sacrifices 
comprehensiveness. 

This is clear in this program. It does require 
major point source users of fossil fuels (e.g., 
electric utilities, key industry sectors) to hold 
allowances equivalent to their emissions of 
greenhouse gases. The program also includes a 
number of non-energy sources of greenhouse 
gas emissions where there is some degree of 
comfort that emission levels can be accurately 
estimated or measured. 

A number of key sectors, however, are excluded 
because they are characterized by a large number 
of small emitters. These include greenhouse gas 
emissions from the residential, commercial and 
road transportation sectors.83 The administra- 
tive burden of enrolling these emission sources 
in the program is likely to be unmanageable. 

As a result, this program imposes a requirement 
to hold allowances on emitters that account for 
only 44% of Canada’s greenhouse gas emissions. 
This partial coverage has implications for the 
economic efficiency and equity of the program.84 
In essence, both are compromised unless com- 
plementary policies (e.g., regulations and taxes) 
are implemented to address sources not regulated 
under the emissions trading program. It is diffi- 
cult, however, to design these complementary 
policies such that the marginal cost of green- 
house gas emission reductions will be the same 
between participants and non-participants in 
the emissions trading program. 

This program, like all those examined by the 
NRTEE, does allow greenhouse gas sources and 
sinks not participating in the program to produce 
greenhouse gas emission reduction credits 

56 



through a voluntary credit trading program. 
These credits are denominated in the same 
units as emission allowances and are convertible 
into emission allowances. In fact, this program 
also allows participants to make use of credits 
and allowances generated by the Kyoto 
Protocol’s flexibility mechanisms once they 
become operational. 

This added flexibility ensures that the group of 
emitters regulated under this program have not 
had a greenhouse gas emissions quota imposed 
upon them. By obtaining greenhouse gas emis- 
sion reduction credits from greenhouse gas sources 
and sinks not regulated under the program, the 
group of regulated emitters can increase their 
emissions above the cap or limit they face. 

Incorporating a voluntary credit trading program 
into this program does increase the administrative 
burden (measurement, verification, enforce- 
ment) associated with the program. Moreover, 
the extent to which new and incremental emission 
reductions will be generated is difficult to predict. 

Greenhouse Gas Emissions 
Coverage 
This program is a downstream cap and allowance 
emissions trading program. It will regulate a sig- 
nificant portion of energy-related greenhouse 
gas emissions from the combustion of fossil 
fuels by requiring major point source users of 
fossil fuels as an energy source to participate in 
the program. The vast majority of energy-related 
greenhouse gas emissions are carbon dioxide, 
but methane and nitrous oxide emissions associ- 
ated with fossil fuel combustion will also be 
included in the program through the use of 
internationally accepted Global Warming Potential 
(GWP) figures to convert these emissions into 
carbon dioxide equivalents. 

The following sources of energy-related green- 
house gas emissions would be required to hold 
allowances equivalent to their emission levels 
under the program: 

l electric utilities using thermal generation 

l large industrial users of fossil fuels (petroleum 
producers and processors, pipeline companies, 
pulp and paper, iron and steel, smelting 
and refining, chemicals, cement, petroleum 
refining, and large-scale manufacturing) 

l airlines and railways” 

As noted earlier, the large number of small 
emitters of energy-related greenhouse gas 
emissions in the residential, commercial and 
transportation sectors are excluded from the pro- 
gram because of the administrative complexity 
their inclusion would engender. 

The program will, however, extend beyond energy- 
related greenhouse gas emissions. Indeed, the 
following sources of non-energy-related green- 
house gas emissions would also be required to 
hold allowances equivalent to their emission levels 
under the program (once again, global warming 
potential figures would be used to calculate 
carbon dioxide equivalents): 

upstream oil and gas producers (fugitive CO, 
emissions)86 

large landfills (CH,, CO,)“’ 

adipic acid producers (N,O) 

aluminum smelters (CO,, PFCs) 

lime and cement producers (CO,) 

ammonia producers (CO,) 

coal mining companies ( CH4) 

nitric acid producers (N,O) 

To provide increased flexibility to participants in 
the program, it will be possible for many sources 
of greenhouse gas emissions that are not partici- 
pating in the program to produce greenhouse 
gas emission reduction credits.88 These credits 
should be in the same units as allowances and 
should be convertible. This would allow sources 
that create emission reduction credits to sell 
those credits to participants regulated under the 
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program who require additional allowances to 
meet their actual emission levels. Some of the 
activities that would be eligible to create credits 
under the program include: 

l actions to reduce emissions from fossil fuel 
use in residential and commercial build- 
ings as well as the small industrial and 
transportation sectors 

l actions to reduce non-energy related emissions 
from sources like enteric fermentation and 
livestock manure 

l actions to sequester carbon 

It will be important to carefully define the green- 
house gas emission sources eligible to create 
credits to avoid the possibility of double count- 
ing. Clearly, sources that are regulated under the 
downstream cap and allowance emissions trading 
program will not be eligible to create credits. 

Finally, it will also be possible for participants in 
the program to apply allowances or emission 
reduction credits obtained through the Kyoto 
Protocol’s “flexibility” mechanisms (i.e., interna- 
tional emissions trading, joint implementation, 
and the clean development mechanism) 
against their emissions. At this time, the rules 
and operating procedures of these mechanisms 
are under negotiation. As a result, it is not yet 
clear what types of emission reducing activities 
will be covered by these programs. 

Number of Participants and Their 
Share of Total Emissions 
The number of participants in the program is 
determined by the “point of regulation.“89 In 
essence, the point of regulation defines what 
entities will be required to hold allowances 
equivalent to their emission levels. There are 
three potential points of regulation: 

l individual emission sources within a facility 
or plant 

l individual facilities or plants within a company 

l individual companies 
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The number of emission sources covered by 
this trading program must be administratively 
manageable. While it is certainly necessary to 
measure and monitor greenhouse gas emissions 
at the individual source and facility level, it is 
not necessary to make this the point of regula- 
tion. In fact, this paper assumes that the point 
of regulation will be at the corporate level. 
Making this assumption minimizes the number 
of participants in the program and provides 
corporations with the flexibility to seek least cost 
emission reduction options across all of their 
facilities before having to enter the trading market. 

Simply identifying the point of regulation as the 
corporation is not enough. It is also necessary 
to determine which corporations will partici- 
pate in the program. Many of the sectors to be 
covered by this downstream cap and allowance 
emissions trading program include both small 
and large companies. 

There are tens of thousands of companies that 
produce greenhouse gas emissions in Canada. 
It will not be possible to include all of them in 
this emissions trading program. Fortunately, 
most of Canada’s industrial energy use and 
energy-related greenhouse gas emissions from 
industry occurs within seven industrial sectors, 
and most of the energy use within these sectors 
is concentrated within a small number of com- 
panies. Nonetheless, avoiding administrative 
impracticality will still probably require the estab- 
lishment of a minimum annual emissions level 
(e.g., 100 kt of GHG emissions per year) 
beyond which it will be mandatory for a company 
to participate in the program.% 

In this situation, there is a danger that firms 
regulated under the program will simply break 
into smaller units or that smaller companies will 
obtain an unfair competitive advantage because 
they fall outside the program. As a result, it is 
necessary to ensure that complementary policies 
are implemented that impose similar costs on 
all firms within a sector whether or not they are 
participating in the emissions trading program. 



Table 6.1 
Number of Participants and Emissions Covered by the Program 

a 1995 GHG emissions in kilotonnes of CO, equivalent, from Environment Canada’s Trends rn Canada’s Greenhouse 
Gas Emissions (/ 990 i 99.51 (detailed tables in Appendix A-21, unless otherwise noted. 

b These figures are preliminary estimates of the number of participants that would be expected to artlclpate in the 
program, given the threshold levels dlscussed in the text. They have been drawn from a variety o P sources, including: 
industry associations, VCR submissions, and Statistics Canada, and need to be further confirmed and refined. 

c Estimates of portions of sectoral emissions that would be covered by program participants 

d Sectoral emissions multiplied by estimated percent that would be covered by these programs. 

e Estimoted emissions covered as a percent of total national GHG emissions. 

f Emissions in this row include predominantly power generation by utilities, but also power generation by industrial 
companies. The companies in this row ore utilities only. The industrial companies are listed by sector, along with 
GHG emissions that are not from power generation. 

9 This row oddresses oil ond gas producers and pipelines. 

h It is assumed that fugitive methane emissions ore not included In the program. The number of participating companies 
has already been included under energy-related emissions. 

i It is assumed that only large landfills (more than 2 million tonnes of waste) participate in the program. 

i The number of potential participants does not include the maior energy-using cement manufacturers identified above. 
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As Table 6.1 illustrates, the number of participants 
is large enough to ensure a competitive market, 
but small enough to ensure the program is 
manageable and administratively feasible. Indeed, 
the United States’ SO, emissions trading program 
will involve significantly more participants as of 
the year 2000. 

Table 6.1 also illustrates, however, that coverage 
of emissions under the program is limited. 
Sources accounting for less than half of Canada’s 
greenhouse gas emissions (44%) will be regulated 
under this program. This makes consideration 
of complementary policies for sources not 
participating in the program a necessity if 
Canada hopes to meet a binding emission 
reduction commitment. 

Allowing sources not covered under the program 
to engage in emission reduction credit trading 
could potentially increase both the number of 
participants and the percentage of Canada’s 
emissions covered by an emissions trading 
framework. It is unlikely, however, that the 
emissions trading program will provide a strong 
enough incentive for voluntary emission 
reduction credit creation so that the result would 
significantly increase the coverage provided. 

Administering the Program 
This paper does not address the issue of which 
government jurisdiction should have responsi- 
bility for implementing a downstream domestic 
cap and allowance emissions trading program 
for greenhouse gases. Canada’s Constitution 
provides no clear guidance in this regard. It is 
clear, however, that at this time any level of 
government seeking to establish a domestic 
emissions trading program for greenhouse gases 
would need to pass new legislation to obtain all 
the authority required.91 

Setting out the rules governing this emissions 
trading program will be a time-consuming 
process that will likely require the participation 
of all relevant stakeholders, including both federal 
and provincial governments. A full discussion of 
the range of administrative issues that must be 

addressed in either an allowance or credit trad- 
ing program can also be found in an NRTEE 
issue paper.92 Some of the rules that will need to 
be developed concern: 

l allowance use and transfer (who needs 
allowances, who can hold allowances, how 
to distribute allowances, what are the units 
of measurement, banking and borrowing?) 

l registration, reporting and monitoring (what 
are monitoring and reporting requirements, 
what information is public or confidential) 

l audit and verification (who determines 
compliance, role of third party audits, power 
to acquire information, administration of 
penalties in cases of non-compliance) 

The addition of a voluntary credit trading 
program will require the development of an 
additional set of rules. These rules will have to 
address issues such as: baseline establishment, 
liability, criteria for credit creation, and the role 
of life-cycle emissions accounting in the program. 
These issues have already been discussed in the 
extended description of Voluntary Credit Trading 
in Chapter III. 

While there are a number of design issues that 
need to be addressed to make Downstream 
GHG Emissions Allowance Trading operational, 
the key issue concerns how allowances will be 
allocated to participants. At their meetings in 
September 1998 and January 1999, the NRTEE 
Multistakeholder Expert Group discussed this 
issue and reached the following conclusions: 

l Initially, allowances should be distributed 
gratis to all participantsT3 It was agreed that 
this would help to compensate holders of 
capital stock that see that stock devalued 
with the establishment of limits on green- 
house gas emissions under an emissions 
trading system. The allocation formula will 
have to include a mechanism to provide 
allowances to new participants that enter 
the system over time (e.g., some allowances 
could be set aside for this purpose). 
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l It was also agreed, however, that over time 
there will be a decreasing need to compensate 
emitters for devalued capital stock as capital 
stock turns over. Accordingly, it was agreed 
that there should be a gradual transition over 
time to an auction of allowances for partici- 
pants in the system. Determining the length of 
this transition and its extent (what percentage 
of total allowances will ultimately be auctioned) 
requires further study. 

The NRTEE Multistakeholder Expert Group was 
unable to address in detail most other issues 
related to the administration of this emissions 
trading program at their meetings. As a result, 
Table 6.2 proposes potential responses to some 
of the key design issues raised in the relevant NRTEE 
issue paper to flesh out this program design. 

Table 6.2 
Key Design Issues and Proposed Responses 

Measuring Emissions 
It is essential to be able to accurately measure 
actual emission levels in a downstream cap and 
allowance emissions trading program. There are 
several different ways to measure and/or estimate 
actual emissions and it is likely that a mix of 
these methods will be required to ensure that all 
participants are meaningfully engaged in the 
program. These measurement options include: 

l Continuous Emissions Monitoring (CEM) 
through sophisticated tamper-proof devices. 
This may well be an effective measurement 
tool at large point sources of emissions like 
coal-fired electricity generating stations. 

Tamper-proof fuel meters could be used to 
monitor fuel use and then standard conversion 
factors could be used to calculate greenhouse 
gas emissions.9* This might be more appro- 
priate for smaller sources of energy-related 
greenhouse gas emissions.95 

In some cases, it may be difficult to measure 
actual emission levels or any factor that has a 
clear and well-understood direct relationship 
to emission levels. Under these circumstances, 
the regulator may be forced to develop a 
standard “model” that emitters can use to 
estimate emission levels on the basis of other 
data (e.g., production levels, type of equip- 
ment used). Clearly, these estimates will be less 
accurate than estimates and measurements 
derived through the methods outlined above. 
It will be up to the regulator to determine if 
such “models” provide estimates that are 
accurate enough to justify inclusion of a 
source in the emissions trading system. 

a The NRTEE Issue Paper Anoiysrs of Emissrons Tioding Program Design 
Features notes that all existing domestic allowance trading programs 
impose liability on the seller. 

The trading program rules will need to specify 
the type of monitoring equipment each source is 
required to install, test procedures to ensure that it 
is operating accurately, and also specify protocols 
for emissions estimation in the event of missing 
data for all sources. Missing data protocols 
should be designed to bias the estimates upward 
so that participants have an incentive to keep 
their monitoring equipment operating properly. 
Where modelling is required to estimate emissions, 

61 



the trading program rules will have to clearly 
specify the protocols to be used and ensure that 
they are used consistently by all sources. It is 
likely that sources would be subject to periodic 
verification audits by the government authority 
or a third party. 

The measurement protocols established can have 
a major impact on program design. For example, 
this program requires petroleum refineries to be 
responsible for the greenhouse gas emissions 
generated through their combustion of fossil 
fuels on site. If these emissions are measured 
through fuel use meters instead of continuous 
emission monitors, some problems could arise. 
This is because petroleum refineries use fossil 
fuels as non-energy feedstocks in the produc- 
tion of other goods that sequester the carbon 
contained in the feedstocks. Under this scenario, 
petroleum refiners would need to be allowed to 
create emission reduction credits for the carbon 
sequestered for 20 years or more in the products 
produced.% This issue does not arise, however, if 
measurement occurs through continuous emis- 
sions monitoring. 

Adding domestic credit trading to the program 
poses additional measurement challenges. An 
emission reduction credit is equal to the differ- 
ence between actual emissions and baseline 
emission levels. A baseline can either be estimated 
(i.e., what would have happened if a specific 
emission reduction action had not taken place) 
or regulated. To have confidence that emission 
reduction credits represent real emission reduc- 
tions requires that: (a) actual emissions of credit 
generators can be measured with a high degree 
of confidence, and (b) accurate baseline levels 
can be established for credit generators. 

Actual emission levels can be determined through 
the use of tools like those described above. In a 
credit trading program where baselines are 
determined by regulations such as performance 
standards (Mandatory Performance Standards 
with VCT), it is also straightforward to deter- 
mine baseline levels. It is likely, however, that 
the credits traded under the downstream GHG 
emissions allowance trading program would be 
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created without the benefit of a regulated base- 
line. As a result, estimating baseline levels becomes 
much more complicated. This is because there 
is an inherent difficulty in assessing “what 
would have happened” and this becomes more 
problematic as time passes and other factors 
influence events. 

If credits are awarded for emission reductions 
that are not “additional” (i.e., they would have 
happened anyway), the participant purchasing 
that credit is allowed to increase emissions even 
though no real incremental emission reduction 
has occurred. As a result, that participant is simply 
passing on the responsibility for generating real 
emission reductions to other participants in the 
program, creating real equity and efficiency 
concerns.97 

Possible Complementary 
Policies 
An emissions trading program is one of several 
measures to address greenhouse gas emissions. 
Complementary policies will often be required 
to remove barriers to the implementation of 
greenhouse gas emission reduction measures for 
emitters regulated under the program, and to 
ensure that emitters outside the program also 
take steps to reduce greenhouse gas emissions.98 

With regard to this specific program, there is 
clearly room for the implementation of comple- 
mentary policies that remove barriers to the 
implementation of greenhouse gas emission 
reductions for emitters regulated under the pro- 
gram. While it is true that regulated emitters 
will receive a price signal that encourages 
emission reduction under this program, it is also 
true that a number of barriers exist that will 
prevent emitters from adopting the most cost- 
effective emission reduction options in response 
to this price signal. 

Some examples of such barriers include: institu- 
tional barriers (e.g., institutional cultures), 
information barriers (e.g., a lack of information 
about greenhouse gas emission reduction 
opportunities), and financial barriers (e.g., lack 



of access to capital). These barriers threaten the 
economic efficiency of the emissions trading 
program. 

Implementation of complementary policies that 
help to overcome these barriers will improve 
the economic efficiency of an emissions trading 
program. Some examples of such policies 
include: utiltity demand-side management 
programs, information and education programs, 
energy audits, procurement programs, and the 
removal of subsidies. 

The partial coverage offered by this emissions 
trading program - as mentioned, it will only 
regulate emitters responsible for 44% of Canada’s 
greenhouse gas emissions - threatens both 
the environmental and economic benefits of 
implementing an emissions trading program. 

The environmental benefits are threatened 
because incomplete coverage raises the possi- 
bility of “leakage” - emissions simply being 
transferred from participants in the program to 
emission sources not covered by the program. 
For example, if some companies in a sector are 
regulated under the program and others are not, 
non-regulated companies could gain a competi- 
tive advantage in the marketplace, increasing 
their emissions. 

The economic benefits are threatened because an 
emissions trading program is designed to equal- 
ize the marginal cost of emission reductions 
across the program. If emission sources outside 
the program are not receiving the same price 
signal, and different sectors are regulated with 
different stringency, the result could be price 
distortions across sectors that ultimately make it 
more costly to achieve an environmental objective. 

Sources of greenhouse gas emissions outside the 
emissions trading program can be addressed 
principally through regulations or standards and 
taxes. The use of taxes provides the best opportu- 
nity to ensure that the marginal cost of emission 
reductions is equalized between participants in 
the program and non-participants. At the same 
time, however, it is important to try to ensure that 
participants in the emissions trading program 

do not face a “double burden” in the form of a 
regulated requirement to hold allowances and a 
tax. The number of participants in this program 
is relatively small. It should be possible to exempt 
them from a tax imposed on non-participants in 
the program. 

There is also an important role for the use of 
regulations (e.g., energy efficiency standards for 
appliances, equipment, buildings and vehicles) 
in addressing emissions from sources not 
included in the emissions trading program. It is 
difficult, however, to ensure that the price signal 
generated by these regulatory changes is consis- 
tent with that produced by the emissions trading 
program. 

Transitional Issues Related 
to a Change in the Policy 
Setting 
As noted earlier, this program is described as 
being implemented in a policy context where a 
national commitment, such as the Kyoto Protocol, 
has entered into force, and where Canada will be 
required to implement policies to reduce green- 
house gas emissions. The downstream cap and 
allowance emissions trading program serves as 
the mechanism through which Canada has allo- 
cated responsibility for a portion of its climate 
protection commitment to specific sources. 

If such a binding commitment is subsequently 
abandoned, it would be unlikely that Canada 
would continue its mandatory cap and allowance 
emissions trading program. 

In reality, however, Canada has signed the Kyoto 
Protocol and there is a prospect that it will enter 
into force, although this is not guaranteed. Once 
again, with no mandatory commitment in place 
for Canada under the Kyoto Protocol, it is unlikely 
that this program will be put into place. 

On the other hand, suddenly implementing a 
program like this one when a binding commit- 
ment is undertaken could impose serious eco- 
nomic costs if steps have not been taken by 
program participants to reduce their emissions 
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in preceding years to close to the level of 
allowances that will be available. There are 
several steps that could be undertaken to ease 
this transition: 

l A voluntary credit trading program with 
meaningful incentives could be established to 
encourage learning about emissions trading 
and to generate some emission reductions. 

l Regulators could inform participants that a 
program will be put in place at a specific 
future date and could provide participants 
with the rules that will govern the program 
at that time. 

l A voluntary pilot program could be estab- 
lished among companies that have made 
voluntary commitments to limit their emis- 
sions to a specific level to provide a learning 
opportunity for potential program partici- 
pants and regulators. As the allocation issue 
would not need to be addressed, the pilot 
could focus on the mechanics of a cap and 
allowance trading program. This would 
include issues related to measurement, 
reporting, verification and trading. 

l A wide range of other policies (e.g., regula- 
tions or taxes) could be implemented to 
provide a strong incentive for potential 
participants to begin to take action to reduce 
their emissions. 

l A mandatory cap and allowance emissions 
trading program with less stringent emis- 
sion caps could be established prior to the 
“commitment period” to provide an 
opportunity for program participants and 
regulators to familiarize themselves with 
the program. 

Downstream Greenhouse 
Gas Emissions Allowance 
Trading with VCT, and 
Upstream Carbon Content 
Trading for Transportation 
Fuels - Description of the 
Program 
This is a mandatory cap and allowance trading 
program. Again, the program is assumed to be 
implemented in response to Canada adopting a 
national commitment, such as the Kyoto Protocol, 
and then taking action to implement it. 

Unlike the preceding program, this proposed 
domestic emissions trading program is not 
exclusively applied “downstream,” at the level 
where greenhouse gas emissions actually occur. 
This is because this program attempts to incor- 
porate most transportation-related greenhouse 
gas emissions. Such an effort is clearly valuable, 
as transportation accounted for 27% of Canada’s 
greenhouse gas emissions in 1995.99 

At their meeting in September 1998, the NRTEE 
Multistakeholder Expert Group spent a signifi- 
cant amount of time discussing whether or 
not emissions trading had any role to play in 
controlling Canada’s transportation-related 
greenhouse gas emissions. It was agreed that it 
would be difficult to address the transportation 
sector through an emissions trading program 
that required emitters to hold allowances equal 
to emission levels because the transportation 
sector is characterized by a massive number of 
small emitters. Under such a situation, the 
administrative burden required to operate the 
program may outweigh any economic efficiency 
gains, particularly if individual consumers are 
unwilling or unable to participate actively in 
emissions trading.‘OO 

As a result, the preceding program assumed that 
transportation-related emissions would primarily 
be dealt with through complementary policies 
(e.g., gasoline taxes or fuel efficiency standards 
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for new automobiles) or through the creation of 
emission reduction credits within a voluntary 
credit trading program. 

This program takes a different tack. There is a 
clear and strong link between the carbon con- 
tent of transportation fuels and greenhouse gas 
emissions. For example, the carbon content of 
gasoline is such that every litre of gasoline 
burned in Canada will produce 2.36 kg of carbon 
dioxide emissions. It is therefore possible to 
accurately measure and control greenhouse 
gas emissions in the transportation sector by 
measuring and controlling the carbon content of 
transportation fuels. 

Accordingly, this program builds on the preceding 
one by adding an “upstream” component to the 
emissions trading program. It does this through 
petroleum refiners and importers of transporta- 
tion fuels. As significant energy users, petroleum 
refiners already participated in the preceding 
program and were required to hold allowances 
equivalent to their own actual emission levels. 

This program, however, also requires petroleum 
refiners to hold allowances for the greenhouse 
gas emissions that will be produced from the 
combustion of the transportation fuels they sell 
in Canada.‘0’,‘02 This approach is an “upstream” 
approach because petroleum refiners are being 
held responsible for transportation-related 
emissions, even though their activities do not 
actually produce these emissions. Importers of 
transportation fuels, who are not controlled under 
the preceding program, would also be required 
to participate in this program. 

As a result, this is a hybrid program. A limit or 
cap is established on total emissions from a group 
of emitters and the regulator issues allowances 
that allow an emitter to emit a portion of the 
emissions allowed under the cap. Most of the 
participants in the program are required to hold 
allowances equivalent to their actual emission 
levels, but petroleum refiners and importers of 
transportation fuels are also required to hold 
allowances equivalent to the carbon content of 
the transportation fuels they sell in Canada. 

Petroleum refiners would receive credits for the 
carbon content of transportation fuels that are 
exported. Once again, regulated sources with 
surplus allowances (or non-regulated sources 
that have obtained allowances) can sell these 
allowances to regulated sources whose emissions 
exceed their allowance holdings. 

The incorporation of transportation-related 
emissions through the addition of upstream 
carbon content trading can dramatically increase 
the coverage of the emissions trading program. 
Instead of covering only 44% of Canada’s green- 
house gas emissions, this program would cover 
67% of Canada’s emissions. Moreover, this 
increased coverage can be achieved with fewer than 
50 new participants (producers and importers of 
transportation fuels) entering the program. 

Nonetheless, some members of the NRTEE 
Multistakeholder Expert Group expressed strong 
reservations about addressing the transportation 
sector in this way. This concern was based on the 
fact that petroleum refiners and importers of 
transportation fuels can, on their own, do little 
to reduce greenhouse gas emissions from the 
transportation sector. In fact, these companies 
can primarily reduce these emissions by increas- 
ing the price of transportation fuels to consumers. 
Consumers then have a much broader range of 
strategies available to reduce greenhouse gas 
emissions from transportation.“’ 

Two key questions were raised in the NRTEE 
Multistakeholder Expert Group about this 
outcome: 

l Does it make more sense to send this price 
signal through emissions trading or to directly 
implement a price change through the levy of 
a tax? 

l Is a price signal the most effective way to reduce 
greenhouse gas emissions in the transportation 
sector or are other policies required? 

With regard to the first question, if the level of the 
price signal is the same in both cases, there should 
be no difference in the economic efficiency 
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between use of a tax and use of an upstream 
carbon content trading program. More work is 
needed, however, to assess the relative adminis- 
trative burdens and political feasibility of each 
option. In reality though, it would be difficult to 
determine the level at which a tax should be estab- 
lished to match that which would have been 
generated through incorporation in the emissions 
trading program. As a result, it is less likely that 
the marginal cost of emission reductions would 
be equal across sectors, decreasing economic 
efficiency within society as a whole. 

With regard to the second question, there is a 
great deal of debate about the extent to which 
consumers will respond to changes in the price 
of transportation fuels. If demand for these 
fuels is highly inelastic, huge increases in price 
will be required to decrease demand for these 
fuels. Under these circumstances, it may be more 
cost effective to use complementary policies 
(e.g., fuel efficiency standards for auto manufac- 
turers) to bring about emission reductions in 
the transportation sector. 

The implementation of this domestic emissions 
trading program, however, is not designed to 
reduce emissions in the transportation sector 
specifically. Rather, it is meant to ensure that 
emissions are reduced where it is most cost 
effective to do so among the emitters regulated 
under the program. If demand for transporta- 
tion fuels is highly inelastic, it simply means 
that the price signal generated by the program 
will more readily produce emission reductions 
in other sectors than in the transportation sector. 
Total emissions will still not exceed the amount 
regulated by the program. 

Greenhouse Gas Emissions 
Coverage 
This program builds on the preceding one by 
incorporating transportation-related green- 
house gas emissions directly into the trading 
program. Specifically, this addresses greenhouse 
gas emissions associated with the combustion of 
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transportation fuels in automobiles and light- 
and heavy-duty trucks and brings them into the 
emissions trading program. 

While the preceding program addressed 
transportation-related GHG emissions from 
airlines and railways by requiring these entities to 
hold allowances equivalent to their actual GHG 
emissions, continuing this approach in this pro- 
gram would mean that different transportation- 
related emission sources were not treated equally. 
Accordingly, in this program, petroleum refiners 
and importers of transportation fuels will be 
held responsible for the carbon content of 
transportation fuels used by airlines and railways 
for travel within Canada.‘04 

Number of Participants and Their 
Share of Total Emissions 
It was estimated that the preceding program 
would involve 1,118 participants. This program 
adds virtually no new participants to the domestic 
emissions trading program. Indeed, the only new 
participants in the program would be importers 
of refined petroleum products (transportation 
fuels) that distributed these fuels for use in 
Canada. According to the extended description 
of Cap on the Carbon Content of Fossil Fuels 
and Other GHG Emissions (Chapter V), there 
are only 15 to 50 companies in Canada that import 
coal, natural gas or petroleum products that are 
not domestic fossil fuel producers. As a result, the 
addition of an upstream carbon content trading 
program for transportation fuels does not signifi- 
cantly increase the number of participants beyond 
what was envisioned in the preceding program. 

There is, however, a much more important differ- 
ence between the two programs. Specifically, 
this program covers significantly more of 
Canada’s greenhouse gas emissions. While the 
preceding program addressed only 44% of 
Canada’s greenhouse gas emissions, the addition 
of an upstream carbon content trading program 
for transportation fuels allows cap and allowance 
trading to address 67% of Canada’s greenhouse 



gas emissions. 1o5~106 This should increase the 
economic efficiency of the emissions trading 
program, lowering costs for society as a whole. 

Administering the Program 
The extended description of the preceding 
program discusses in some detail key adminis- 
trative issues associated with a cap and allowance 
emissions trading program. Many of these 
administrative issues would not need to be 
handled any differently with the addition of an 
upstream carbon content trading program for 
transportation fuels. This is not, however, 
universally true. 

For example, it is not clear that the gratis distrib- 
ution of allowances described in the preceding 
program would be appropriate for petroleum 
refiners and importers of transportation fuels 
that are required to hold allowances for the car- 
bon content of transportation fuels they sell in 
Canada. While requiring these firms to hold 
allowances for the carbon content of the trans- 
portation fuels they sell in Canada may reduce 
the value of the capital stock that produces these 
fuels, this reduced value will be rapidly offset by 
the value of the allowances distributed gratis. At 
the same time, however, the main tool these 
firms have to reduce emissions and their need 
for allowances is to increase the price of trans- 
portation fuels for consumers.107 This produces 
windfall profits for these firms because they are 
able to increase the price at which they sell their 
product without seeing a corresponding increase 
in the cost of producing their product. 

The NRTEE Multistakeholder Expert Group 
discussed this issue and agreed that more study 
was required to determine: (a) the extent to 
which devaluation of capital stock is an issue in 
this sector, and (b) the extent to which petroleum 
refiners can pass on costs to customers and collect 
windfall profits.108 It was agreed that govern- 
ments could either auction allowances or impose 
a tax to eliminate windfall profits. Nonetheless, 
it is clear that more study is required. If windfall 
profits are not an issue, it was agreed that a gratis 

allocation of allowances was preferred. As a result, 
it is likely that this program, like the preceding 
one, would begin with some gratis allocation 
of allowances but would gradually make a 
transition to an auction of allowances over time. 

While there are examples of emissions trading 
programs where the vast majority of allowances 
are distributed gratis and a small percentage are 
subsequently auctioned, there is no system where 
both allocation systems account for a substantial 
portion of the total allowances distributed. If 
windfall profits are a significant issue, however, 
35% of the total allowances distributed would 
need to be auctioned to petroleum refiners to cover 
potential emissions from the carbon content of 
the transportation fuels they sold in Canada. 
Can such a hybrid program be made to work? 

The answer is probably yes. An initial set of 
allowances would be distributed gratis to all 
emitters participating in the program. A subse- 
quent auction of the remaining allowances, 
restricted to petroleum refiners and importers of 
refined petroleum products (transportation 
fuels), would be held. More work is required to 
consider the mechanics of such an auction and 
what would be done with the revenues raised. 

Measuring Emissions 
It is essential to be able to accurately measure 
actual emission levels in a cap and allowance 
trading program. The inclusion of upstream 
carbon content trading in the transportation 
sector should not pose a significant challenge. 

Under such a program, petroleum refineries and 
importers of transportation fuels would need to 
provide documented records of the sale of their 
products. These quantities could then be multi- 
plied by emission factors to provide a fairly 
accurate estimate of total emissions. 

Import records and sales records (domestic and 
export) are not difficult to produce and can be 
verified by the regulator. Moreover, transporta- 
tion fuels are made to specifications that should 
leave little doubt about their carbon content 
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and, as a result, it should be relatively straight- 
forward for a regulator to develop an emission 
factor. The regulator should also retain the ability 
to test the carbon content of transportation 
fuels sold. 

Possible 
Policies 

Complementary 

An emissions trading program is one of several 
measures to address greenhouse gas emissions. 
Complementary policies will often be required 
to remove barriers to the implementation of 
greenhouse gas emission reduction measures, and 
to ensure that sources outside the program also 
take steps to reduce greenhouse gas emissions. 

As noted earlier, the NRTEE Multistakeholder 
Expert Group discussed the potential role emis- 
sions trading could play in reducing emissions 
from the transportation sector. Once again, it 
must be noted that the emissions trading program 
discussed here is not designed specifically to 

reduce greenhouse gas emissions from the 
transportation sector. It is designed to reduce 
emissions in the most cost-effective way across 
all sectors regulated under the program. The 
contribution of the transportation sector to 
total emission reductions will depend on the 
degree to which cost-effective opportunities are 
available in the sector and the responsiveness of 
emitters (drivers) to the price signals generated 
by the program. There is no consensus on the 
price elasticity of gasoline.‘09 

If the main objective of Canada’s climate change 
policy was simply to reduce greenhouse gas 
emissions from the transportation sector, how- 
ever, a cost-effective response would likely 
require a mix of policies (i.e., regulatory, fiscal, 
information) if gasoline was highly price inelastic. 

Of course, as in the preceding program, a range 
of complementary policies will also be required 
to address emission sources not covered under 
the cap and allowance trading program. 
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Appendix 1: Possible Designs for 
a Domestic Emissions Trading 
Program for Greenhouse Gases 
- NRTEE Working Paper 
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Purpose 
This document is intended to provide infor- 
mation to help the Multistakeholder Expert 
Group on Domestic Emissions Trading guide 
the analysis of options for a domestic emissions 
trading program for greenhouse gases. 

Specifically, this document includes: 

l a long list of possible designs for a domestic 
emissions trading program for greenhouse 
gases 

l a recommended short list of designs for 
further analysis, with arguments supporting 
the selection 

l an outline of the proposed content of 
extended descriptions of the options selected 
for further analysis 

l a list of issues common to multiple design 
options 

l a recommended short list of issues to be 
analyzed together with supporting arguments 

The analysis of possible designs for a domestic 
emissions trading program for greenhouse 
gases by the National Round Table on the 
Environment and the Economy (NRTEE) is 
intended to provide information on this possible 
option to the national advisory Issues Tables 
and other processes that will contribute to the 
development of the Canadian strategy to 
respond to the Kyoto Protocol. 

Process 
The analysis is expected to proceed in two stages. 
The process is outlined below: 

Stage 1: 

l Further study of a short list of possible 
designs for a domestic emissions trading 
program, for example, a voluntary credit 
trading program; and 

l Further study of a series of issues common 
to multiple designs, for example, analysis of 
options for gratis distribution of allowances. 
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This work is expected to be completed in 
September, following a meeting of the 
Mulitstakeholder Expert Group at which time 
detailed designs for a domestic emissions 
trading program will be developed by fleshing 
out the framework designs with detailed 
assumptions relating to common issues. 

Stage 2: 

l The detailed designs will be used to analyze 
issues such as the administrative requirements 
and economic effects of different designs. 

The analysis of the detailed designs is expected 
to be completed in the spring of 1999. 

Possible Designs for a 
Domestic Emissions Trading 
Program 
Before listing possible designs it is necessary to 
define alternative policy settings for a domestic 
emissions trading program. Three policy settings 
are distinguished: 

The prospect of a future commitment to 
limit greenhouse gas emissions exists. 
Canada has signed the Kyoto Protocol. As a 
result, the prospect of a future commitment 
to limit greenhouse gas emissions exists at 
the present time. 

The prospect of a national commitment to 
limit greenhouse gas emissions no longer 
exists. This would be the case if the Kyoto 
Protocol does not come into force.“’ 

A commitment to limit greenhouse gas 
emissions exists and policies to meet that 
commitment are being implemented. 
This would be the case if Canada ratifies 
the Kyoto Protocol, the Protocol comes 
into force, and policies are implemented 
in Canada to meet that commitment 
prior to and/or during the commitment 
period.“’ 



Table Al .l 
Summary of Possible Designs and Recommended Short list 

Summary of Possible Designs and 2008 through 2012.“’ As a result, the prospect of 

Recommended Short List 
A total of 14 possible designs are identified, of 
which six are recommended for further analysis. 
These designs are summarized in Table Al. 1. 

The Prospect of a Future 
Commitment to Limit Greenhouse 
Gas Emissions Exists 
This is the current situation - Canada and a 
number of other countries have signed the 
Kyoto Protocol, which includes commitments to 
limit greenhouse gas emissions during the period 

a future commitment to limit greenhouse gas 
emissions exists at the present time. 

In this situation emissions trading may be moti- 
vated by a desire to gain experience with emissions 
trading or a policy that provides credit for early 
action. 

l If emissions trading is a possible policy option 
to meet the future commitment, sources may 
wish to gain experience with emissions trading. 
Sources have an incentive to begin to reduce 
their emissions to be better able to meet the 
potential future commitment.“3 But emissions 
trading also requires a motivation on the part 
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of some entities to purchase emissions reduc- 
tions implemented by other sources. In this 
situation the motivation to buy emissions 
reductions must be voluntary. Voluntary 
purchases of emissions reductions could be 
motivated by belief of a need for action, by a 
desire to enhance the corporate image, to 
meet a voluntary target such as a commitment 
under the Voluntary Challenge and Registry, 
or to attempt to forestall a future commitment 
or regulation. 

* A program of credit for early action should 
eliminate any risk that early emission 
reductions might lead to more onerous 
commitments and may provide positive 
incentives for such actions. Credit for early 
action improves the business case for actions 
to reduce emissions and so should increase 
the volume of early emission reductions. 
And if the early reductions can be credited 
toward future commitments, more sources 
may be willing to buy credits.lL4 

Two options for emissions trading are possible 
in this setting - voluntary credit trading or a 
voluntary cap and trade system. 

Option 1 

In a voluntary credit trading program some 
sources create “credits” by documenting emissions 
reductions they have implemented and other 
entities voluntarily purchase some of these 
credits. Governments encourage such activity by 
providing appropriate assurances or incentives; for 
example, that the credits created or purchased 
can be used to meet existing voluntary or 
potential future regulatory obligations. Such a 
trading program would be equivalent to full- 
scale implementation of the GERT and PERT 
pilot programs in Canada and the “project- 
based” stream of the NESCAUM demonstration 
program in the United States.“5 

Option 2 

Under a voluntary “cap and trade” system, some 
sources would voluntarily agree to limits on their 
aggregate emissions as part of a pilot program. 

Sources whose emissions were growing more 
rapidly than anticipated or whose costs of 
reducing emissions internally were higher than 
expected could purchase surplus “allowances” 
from other participants. 

A voluntary cap and trade system can be imple- 
mented relatively easily by affiliated companies, 
such as those in the BP Group, because the 
financial transfers are internal to the group. 
One of two streams of the NESCAUM demon- 
stration project is attempting to better understand 
the strategic and decision-making implications 
for companies that have adopted a voluntary 
cap on their greenhouse gas emissions. Companies 
that have submitted voluntary emissions limits 
to the Voluntary Challenge and Registry could 
use those limits as their allowance allocations 
for a voluntary cap and trade system.1’6 

No Specific Prospect of a National 
Commitment to Limit Greenhouse 
Gas Emissions Exists 
If the Kyoto Protocol does not come into force, 
Canada would not have a national commitment 
to limit greenhouse gas emissions. 

Emissions trading requires a motivation on the 
part of some entities to purchase emissions 
reductions implemented by other sources. If there 
is no specific prospect of a national commit- 
ment to limit greenhouse gas emissions, the 
motivation to buy emissions reductions must 
be voluntary. Voluntary purchases of emissions 
reductions could be motivated by belief of a 
need for action, by a desire to enhance the cor- 
porate image, to meet a voluntary target such 
as a commitment under the VCR, or to meet 
conditions for exporting to countries that have 
adopted their own greenhouse gas emissions 
limitation commitments. 

Option 3 

The only trading option possible in this setting is a 
voluntary credit trading program. Some sources 
create “credits” by documenting emissions 
reductions they have implemented and other 
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entities voluntarily purchase some of these credits. 
This option is identical to option 1, except that 
the policy setting provides a weaker incentive to 
purchase credits. 

Commitment to Limit Greenhouse 
Gas Emissions Exists and Policies 
to Meet That Commitment Are 
Being Implemented 
In this situation, sources of greenhouse gas 
emissions are subject to policies that require 
them to limit their emissions. It is assumed that 
policies are implemented that, directly or indi- 
rectly, limit emissions from virtually every source 
of greenhouse gases. Some, but probably not all, 
sources are required or allowed to participate in 
domestic emissions trading.“’ Sources outside 
the trading program are assumed to be subject 
to other policies, such as efficiency standards, 
taxes, controls on products, etc. These other 
policies are not specified as part of the options. 

The trading program design options specified 
below are described for energy-related CO, 
emissions. It is assumed that other sources and 
sinks of greenhouse gases would be incorporated 
into these options where feasible and appropriate. 
Accordingly, if any non-energy related CO, 
emission sources or sinks can be readily incor- 
porated into any of these allowance or credit 
trading designs, it should be assumed that they 
are included. This has not been done here 
because more work is required to determine 
which sources and sinks lend themselves to 
emissions trading and which form of trading is 
most appropriate in each case (see Issue 1). 

It is assumed, as well, that international coopera- 
tive implementation mechanisms are available 
under all of the options and that the frameworks 
agreed internationally will allow participants in 
Canada’s domestic trading program to use any 
of these options. The Kyoto Protocol establishes 
three cooperative implementation mechanisms 
- emissions trading among Annex I Parties 
(developed countries), joint implementation 
among Annex I Parties, and emission reductions 

in developing countries certified through the 
Clean Development Mechanism.“* Canada 
could participate in all three mechanisms. Each 
can be used to increase the emissions allowed in 
Canada while still meeting the commitment 
under the Protocol. 

Option 4 

Fossil fuel producers, importers and exporters are 
included in a carbon content trading program. 
Each producer and importer must hold 
allowances equal to the carbon content of the 
crude oil, natural gas, coal, and imported petro- 
leum products sold. Exporters receive allowances 
equal to the carbon content of the crude oil, 
natural gas, coal and petroleum products exported. 

This design is implemented as far “upstream” as 
possible. Participants in the trading program are 
companies that produce, import or export oil, 
natural gas, coal, or petroleum products. A cap is 
imposed on the CO, equivalent emissions by 
these firms from the carbon content of the 
products they sell in Canada.1’9 Sources of other 
greenhouse gas emissions amenable to allowance 
trading also participate in the trading program. 
Participants may also purchase credits from 
other specified sources, such as landfills and 
sequestration, to augment the cap.“’ Increasing the 
emissions allowed in Canada through one or more 
of the international cooperative implementation 
mechanisms can also raise the cap. 

This option is assumed to be implemented coop- 
eratively by the federal and provincial governments 
since the former has jurisdiction over foreign 
trade while the provinces have jurisdiction over 
production of fossil fuels. Implementation 
details, whether implemented at the wellhead or 
at gas processing plants and oil refineries, for 
example, remain to be defined. Treatment of the 
fuel used as feedstock also needs further analysis. 

Option 5 

A trading program is established for the carbon 
content of fossil fuel transported across provin- 
cial or national boundaries. The owner of crude 
oil, natural gas, coal and petroleum products 
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shipped across provincial or national bound- 
aries must hold allowances equal to the carbon 
content of the fuel. Exporters receive allowances 
equal to the carbon content of the crude oil, 
natural gas, coal or petroleum products exported. 

A cap is imposed on the carbon content of the 
fossil fuel shipped by participants. Again it is 
assumed that sources of other greenhouse gas 
emissions amenable to allowance trading also 
participate in the trading program. And it is 
assumed that purchasing credits from other 
specified sources or through one or more of 
the international cooperative implementation 
mechanisms could augment the cap. Treatment 
of the fuel used as feedstock in this option 
needs further analysis. 

This is similar to option 4 except that it excludes 
fossil fuel produced and consumed within a 
province. This consists mainly of coal used by 
electric utilities but also includes some oil and 
gas in producing provinces. The amount of 
coal, oil and gas consumed in producing 
provinces could be substantial, since it includes 
most coal used to generate electricity, fuel use 
and losses in gas processing plants, fuel use and 
losses in several oil refineries, and fuel used as 
feedstock for a number of petrochemical plants. 
Thus, the share of total energy-related CO, 
emissions covered by the trading program is 
lower than for option 4. But, the assumption 
that all sources bear a fair share of the burden 
means that these emissions would be covered by 
other policies. 

It is assumed that this trading program could be 
implemented and administered by the federal 
government alone, while option 4 is assumed 
to involve cooperative implementation by the 
federal and provincial governments. However, 
provincial governments would need to imple- 
ment policies to regulate the emissions associated 
with energy produced and consumed within the 
province under this option. 

Option 6 

The carbon content of fossil fuel is regulated at 
the narrowest point in the distribution chain to 
minimize the number of participants in the 
trading program. This is likely to be the mines 
or preparation plants for coal, refineries for oil, 
and processing plants or pipelines for natural 
gas. The design must ensure that imports of 
crude oil, natural gas, coal and petroleum prod- 
ucts are covered while exports of those products 
are excluded. Again, the participants in the 
program would be required to hold allowances 
equal to the carbon content of the fuel purchased 
or sold. 

In practice this option could be very similar to 
option 4 or 5 because those options might choose 
some of the same control points for administra- 
tive reasons.“’ As with the other options, sources 
of other greenhouse gas emissions amenable to 
allowance trading also participate in the trading 
program, and the cap established for partici- 
pants could be augmented through international 
trade or purchases of credits from other domestic 
sources. How to deal with fuel used as feedstock 
also needs further analysis. 

Option 7 

To have a voluntary credit trading program in 
the context of a national emissions reduction 
commitment, governments would need to 
accept industry assurances that they will achieve 
emissions reductions equal to their fair share of 
the national commitment and allow industry to 
establish a voluntary credit trading program to 
achieve the reductions at least cost. To ensure 
that Canada met its national commitment, 
governments would presumably insist that if the 
voluntary program did not meet its commit- 
ments participants would be subject to mandatory 
emission reduction measures and possibly 
penalties. Otherwise failure of the voluntary 
program to achieve the agreed reductions 
imposes an unfair burden on other sources. 
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Industry sources participating in the voluntary 
credit trading program would presumably have 
targets reflecting their contribution to the 
national commitment.‘22 Sources that reduced 
their emissions below their target could create 
credits. Sources that found it costly to meet their 
target internally could purchase credits. Credits 
or allowances could also be purchased from 
domestic programs for non-energy emissions, or 
through international cooperative mechanisms. 

The voluntary credit trading program would 
cover energy-related CO, emissions. Other 
greenhouse gas emissions could be controlled by 
emissions (allowance or credit) trading programs. 
Thus, credits or allowances from other domestic 
sources and gases or from the international 
cooperative mechanisms could be used by pro- 
gram participants as well. The treatment of 
feedstocks is not affected by the trading system 
in this option. 

Option 8 

Governments could implement a series of 
mandatory performance standards, such as energy 
efficiency standards, to limit emissions and allow 
voluntary credit trading to reduce the cost of 
complying with the standards. The performance 
standards are assumed to be defined per unit of 
output (or input), for example, CO, equivalent 
emissions per tonne of steel, per automobile, or 
per kWh produced. Sources able to reduce their 
emissions below the level specified by the stan- 
dard are able to create credits. Sources that found 
direct compliance with the standard costly could 
comply by purchasing credits instead. 

The performance standards are not emissions 
caps because they are defined on the basis of a 
unit of output or input. Total allowable emis- 
sions would change as actual output (or input) 
changed. Governments would need to adjust the 
performance standards to ensure that actual 
emissions are less than the national commitment. 
The performance standards facilitate credit 
trading by helping to define baselines for credit 

creation. To provide an incentive to purchase 
credits, the regulations would need to be written 
to allow sources to use credits to comply with 
the performance standards. 

The voluntary credit trading program with 
mandatory performance standards would cover 
energy-related CO, emissions. Other green- 
house gas emissions could be controlled by emis- 
sions (allowance or credit) trading programs. 
Thus, credits or allowances from other domestic 
sources and gases or from the international 
cooperative mechanisms could be used by 
program participants as well. 

Option 9 

With mandatory credit trading each participant 
would have a government-established annual 
limit on its greenhouse gas emissions. It would 
be required to monitor and report its actual 
emissions. Actual emissions would need to be 
below the established limit to achieve compliance. 
Sources whose actual emissions are below their 
allowed levels could create credits by documenting 
their achievements. The credits could be sold to 
help other sources meet their assigned limits. 

This option is similar to option 7 except that the 
targets for individual participants are mandatory. 
This option is also similar to a cap and trade 
system, except that participants do not receive 
allowances. Instead, they must document their 
reductions to create credits and obtain regulatory 
approval for the credits before they can be traded. 
Mandatory credit trading could be applied to 
fossil fuel producers, importers and exporters in 
lieu of the cap and trade system proposed in 
options 4, 5 or 6, or to fossil fuel users in lieu of 
the cap and trade system proposed in options 
11,12, 13 or 14. 

The caps established for participants could be 
augmented through international trade or pur- 
chases of credits from specified domestic sources 
outside the mandatory trading program, such as 
landfills and sequestration. 
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Option 10 

A voluntary “cap and trade” system is also possible 
given a national commitment to limit green- 
house gas emissions. Governments could accept 
industry assurances that they will achieve 
emissions reductions equal to their fair share of 
the national emissions reduction commitment 
and allow industry to establish a voluntary cap 
and trade program to achieve the reductions at 
least cost. 

Industry sources, individual firms and possibly 
industry associations that provided such 
assurances would presumably have voluntarily 
established an aggregate target reflecting their 
contribution to the national commitment.‘*’ 
Participants would need to agree on individual 
allocations, monitoring, reporting and verification 
requirements, and penalties for non-compliance. 
The provisions for monitoring, reporting and 
verification would need to meet government- 
established minimum standards. Participants 
could then trade in the same manner as in a 
government operated trading system. 

The voluntary cap and trade program would 
cover energy-related CO, emissions. Other 
greenhouse gas emissions could be controlled 
by emissions trading programs. Thus, the cap 
established for participants could be augmented 
through international trade or purchases of 
allowances or credits from other domestic 
sources. How to deal with feedstocks would 
need further analysis and could depend on the 
sources that participate in the trading program. 

Option 11 

A cap and trade system is established for energy- 
related CO, emissions by fossil fuel users. 
Participants would include electric utilities and 
large industrial sources. Large commercial and 
institutional buildings and medium-sized 
industrial plants could also be included. Large 
airlines and railways would participate. Motor 
vehicle emissions could be covered by including 
refineries or gasoline retailers. Governments 
would set a cap on total energy-related CO, 

emissions by participants.“* Each participant 
would be required to hold allowances equal to 
its actual CO, emissions. 

The total number of participants would probably 
be much larger under this option than under 
options 4,5 and 6. To keep the number of par- 
ticipants small enough for effective administration 
this option might be reduced to cover only large 
sources - electric utilities, large industry, large 
transportation companies, and producers of 
gasoline and diesel fuel. 

Implementation of this option might involve 
provincial administration of fixed sources - 
industry, electric utilities, and commercial and 
institutional buildings with federal administration 
of the transportation sector and federal buildings. 
As with the other options in this section, 
sources of other greenhouse gas emissions 
amenable to allowance trading also participate 
in the trading program, and the cap established 
for participants could be augmented through 
international trade or purchases of credits 
from specified domestic sources. 

Option 12 

This option is the same as option 11, except that 
the transportation sector is excluded. Thus, this 
option is a cap and trade system for electric 
utilities and large industrial sources, with large 
commercial and institutional buildings and 
medium-sized industrial plants included if this 
does not create administrative difficulties. 

The reason for excluding the transportation sector 
from the trading system is that transportation 
sector emissions are difficult to accommodate in 
a cap and trade system. Transportation sector 
emissions would be regulated by other means. 

As with the other options in this section, 
sources of other greenhouse gas emissions 
amenable to allowance trading also participate 
in the trading program, and the cap established 
for participants could be augmented through 
international trade or purchases of credits 
from other domestic sources. 
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Option 13 

This option is the same as option 11, except 
that trading is restricted to the participants. No 
purchases of credits from other domestic sources 
are allowed, but purchases through the interna- 
tional cooperative mechanisms are possible. 
Participants would include electric utilities, large 
industrial sources, large airlines, railways, and 
refineries or gasoline retailers. Large commercial 
and institutional buildings and medium-sized 
industrial plants would also be included unless 
the administrative requirements became unwieldy. 

The reason for excluding purchases of credits from 
other domestic sources is to better understand 
the administrative complexities and economic 
efficiency added by merging a credit trading 
option with the basic cap and trade system. 

Option 14 

This option also establishes a cap and trade 
system for CO, emissions by fossil fuel users, 
but extends the range of sources covered. As in 
options 11, 12 and 13, electric utilities, large 
industrial sources, large airlines and railways would 
participate directly. The federal and provincial 
governments would participate directly as man- 
agers of government buildings. Municipalities 
would have caps covering the emissions from 
residential and commercial buildings and urban 
transportation. 

This option would probably involve more partici- 
pants than options 11,12 and 13, but it covers 
residential and commercial buildings, which are 
not captured in those options. To keep the number 
of participants in this option manageable, small 
municipalities would probably be excluded. 
Electric and gas utilities, or other groups, could 
earn credits by implementing energy efficiency and 
fuel switching options in residential, commercial 
and small industrial buildings in municipalities 
that are not part of the trading program. 

As with the other options in this section, sources 
of other greenhouse gas emissions amenable to 
allowance trading also participate in the trading 

program, and the cap established for partici- 
pants could be augmented through international 
trade or purchases of credits from specified 
domestic sources. 

Combinations of Options 

Combinations of some of the above options are 
possible: a voluntary cap and trade system for 
some sectors and a cap and trade system for 
other energy-related CO, emissions. The reason 
for defining the designs listed above is to select 
some of the options for further study. Combining 
options is desirable only if it leads to a better 
result than any of the individual designs on its own. 
Until the strengths and weaknesses of the specific 
options are better understood, it is not possible 
to define combinations that achieve this result. 

Recommended Short list 
of Designs for Further 
Analysis 
The design options recommended for further 
analysis are 1,4,8 11, 13 and 14. 

l Option 1 is a voluntary credit trading pro- 
gram assuming only the prospect of a future 
commitment to limit greenhouse gas emis- 
sions. Such a trading program would be 
similar to the GERT, PERT and NESCAUM 
pilot programs and should be analyzed in 
cooperation with participants in those pilots 
to maximize efficiency and limit duplication 
of effort. 

l Option 4 is a trading program for the carbon 
content of fossil fuels and petroleum prod- 
ucts that involves fossil fuel producers, 
importers and exporters. It would provide 
virtually complete coverage of energy- 
related CO, emissions with a relatively small 
number of participants. 

l Option 8 is a voluntary credit trading program 
with mandatory performance standards to 
ensure the national emissions commitment is 
met. The performance standards are assumed 
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to be expressed in terms of emissions per 
unit of output (or input) and so allow a 
firm’s emissions to vary with output. 

l Options 11 and 13 apply to energy-related 
CO, emissions by electric utilities, large 
industrial sources, large airlines, railways, 
and refineries or gasoline retailers. Large 
commercial and institutional buildings and 
medium-sized industrial plants might also 
be included. The only difference is that in 
option I3 trading is restricted to the partici- 
pants; no purchases of credits or allowances 
from other domestic sources are allowed. 

l Option 14 also establishes a cap and trade 
system for CO, emissions by fossil fuel users, 
but distributes responsibility for the various 
users differently than options I I and 13. 
They differ in two ways: the approach to 
motor vehicle emissions (about 20% of total 
emissions), and inclusion of residential and 
small commercial sources in option 14. 

Option 2 is not recommended for further 
analysis because credit trading is more likely 
than a cap and trade program in this policy 
setting as evidenced by the GERT, PERT and 
NESCAUM pilot projects. The issues related to 
a cap and trade system that arise when such a 
system is voluntary also arise when the trading 
system is mandatory. Hence, the issues raised by 
option 2 will be analyzed under options 4, 11, 
I3 and I4 but in a different policy setting. 

Option 3 is not recommended for further 
analysis because it is essentially the same as 
option 1 but for a different policy setting. The 
policy setting for option 1 is currently more rel- 
evant and would lead to more trading than the 
policy setting for option 3. However, part of the 
analysis of each option on the short list will be 
issues related to transition to different policy 
settings. Thus, the analysis of transitional issues 
for option 1 will address, in part, options 3 and 7. 

likely to be smaller than that covered by option 4. 
However, if subsequent analysis of jurisdictional 
issues indicates that option 4 would be difficult 
to implement, options 5 or 6 could be consid- 
ered as a substitute. 

Option 7 is not recommended for further analysis 
because it is similar to option 1, which is being 
recommended. The analysis of transitional 
issues for option 1 will address, in part, option 7. 
In addition, option 8, which is being studied, 
also addresses many of the issues that would 
arise in option 7. 

Option 9 is not recommended for further analysis 
because the key design issues that highlight 
the differences between credit trading and 
allowance trading systems will already be cov- 
ered by other options in the proposed short list. 
In addition, this option is very similar to a cap 
and trade system. 

Option 10 is not recommended for further 
analysis because issues related to a cap and trade 
system that arise when such a system is voluntary 
also arise when the trading system is mandatory. 
Hence, the issues raised by option 10 will be 
analyzed under options 4,11,13 and 14, although 
some of those issues would be resolved by industry 
participants, rather than governments, under 
option 10. 

Option 12 is not recommended for further 
analysis because it is the same as option 11, 
which is being recommended, except for exclu- 
sion of the transportation sector. If the analysis 
of option 11 encounters difficulties in accom- 
modating the transportation sector, this would 
become the default option. 

Proposed Content of 
Extended Descriptions of 
the Options Selected for 
Further Analysis 

Options 5 and 6 are not recommended for fur- Once a short list of emissions trading program 

ther study because they are essentially the same designs has been agreed upon, each option will 

as option 4, which is being studied. The share of be described in more detail. The descriptions 

total emissions covered by options 5 and 6 is are expected to include: 
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l the emissions covered by the trading program 

l the sources required to participate in the 

program 

l the number of sources involved 

l share of total emissions covered by participants 

l how the trading program would be adminis- 
tered 

l how emissions would be measured 

l possible complementary policies, such as 
efficiency standards 

l any special issues raised by the design, such as 
treatment of feedstocks 

9 transitional issues related to a change in the 
policy setting 

l issues related to potential future changes in 
the national commitment (for options 4,8, 
11,13 and 14 only) 

l evaluation of the option using the criteria 
listed in Table Al .2 

Table Al.2 
Criteria for Evaluating Proposed Greenhouse 
Gas Emissions Trading Systems 

These criteria are drawn from Analysis of the 
Potential for a Greenhouse Gas Trading System for 
North America, Commission for Environmental 
Cooperation, Montreal, May 1997, Chapter 3, 
pp. 32-42, and are described there. 

Issues Common to Multiple 
Options 
A number of issues are common to several designs 
and hence can be analyzed separately while the 
design options are being further developed. 
These issues identified and those recommended 
for further analysis are listed in Table A1.3. 

Each of the issues is described briefly below. 
Further work on an issue is recommended unless 
a reason to the contrary is given. 

Issue 1. Determination of the type(s) of emissions 
trading system suitable for each source/gas covered 
by the national commitment. The national 
commitment in the Kyoto Protocol covers 
anthropogenic greenhouse gas emissions from 
energy production and use, landfills, adipic acid, 
lime production, cement production, nitric acid 
production, aluminum production, magnesium 
production, fertilizer use, HFC uses, PFC uses, 
SF, uses, methane emissions from livestock, 
methane emissions from manure, and methane 
emissions from wastewater treatment. Net changes 
in emissions due to direct human-induced land- 
use change and forestry activities, limited to 
afforestation, reforestation and deforestation, can 
be used to meet the commitment if rules can 
be agreed upon. Parties may also agree on rules for 
governing activities to sequester carbon in other 
sinks, such as agricultural soils. The analysis 
required is to determine which of these 
sources/gases lend themselves to which form(s) 
of emissions trading. If more than one type of 
trading system is possible for a given source/gas, 
the best option should be determined based on 
considerations such as number of participants, 
share of emissions covered, ease of monitoring, 
potential for leakage, etc. 
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Table Al .3 
Issues common to Multiple Options and Recommendations for Further Study 
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Issue 2. Analysis of legislative authority to imple- 
ment diffcerent forms of emissions trading covering 
various sources and sinks of greenhouse gases. Some 
provinces have legislation that explicitly autho- 
rizes emissions trading, but other provinces 
and the federal government do not have such 
legislation in place. The consistency of the leg- 
islation, where it exists, and the legislative 
requirements to implement various design options 
need to be examined. 

Issue 3. Methods to link the domestic emissions 
trading system to the provisions of the Kyoto 
Protocol. (This is relevant only to options that 
assume the Protocol is ratified and adopted by 
Canada.) The domestic emissions trading program 
would need to be consistent with measurement 
and reporting obligations under the Protocol. 
The domestic emissions trading program would 
also need to be linked to the cooperative imple- 
mentation mechanisms - international emissions 
trading, joint implementation, and the clean 
development mechanism - established by the 
Protocol. This issue is not recommended for 
further work because it will be addressed by the 
Emissions Trading Issue Table. 

Issue 4. Implications of international trade agree- 
ments for design of a domestic emissions trading 
program. In general trade agreements require 
that imports be accorded the same treatment as 
domestic products. How that principle, or other 
more specific requirements, are implemented in 
a domestic emissions trading program could 
affect the design of the program. The potential 
for adverse competitiveness impacts, leakage, 
frivolous unfair trade practices complaints, and 
retaliatory actions needs to be considered. 

Issue 5. Options for treatment of fossil fuels used as 
feedstocks. Petroleum and natural gas products 
are used as feedstocks in the production of a 
very wide range of products, including petro- 
chemicals. The cost of the feedstock is generally 
a significant share of the total cost. Any policy 
that has the effect of increasing the cost of the 
feedstock - carbon tax, emissions trading for 
the carbon content of fossil fuels, regulations on 
energy-related CO, emissions, etc. -will have a 

significant impact on the cost of producing these 
products. Some of the products, such as asphalt, 
sequester carbon for a very long time, while others 
decay and release the carbon to the atmosphere 
within a few years. What options are available to 
reasonably balance the environmental impacts of 
these products and the economic impact of 
greenhouse gas policies on the industry? 

Issue 6. Analysis of options for gratis allocation of 
allowances to participants in a domestic emissions 
tradingprogram. Every cap and trade program 
implemented to date in the United States has 
distributed allowances free of charge to partici- 
pants. But each has used a different allocation 
rule. While the details of the allocation rule need 
to be specific to the design option chosen, it is 
useful to analyze the principles involved and 
their implications. The work on this issue will 
clarify the principles involved in gratis allocation 
of allowances and their implications. It will 
specifically address the treatment of new, 
expanding and declining sources under gratis 
allocation of allowances. Allowance allocation 
rules will be compared with the distribution of 
emission rights implicitly established by credit 
trading programs. 

Emissions trading makes it possible to separate 
responsibility for limiting emissions from the 
implementation of emission reduction actions. 
The possibility of allocating allowances, in whole 
or in part, to persons or entities not required to 
hold allowances to cover their actual emissions 
will also be discussed. Such allocations could be 
designed to address competitiveness, compensa- 
tion, or adjustment issues. 

Issue 7. Analysis of options for distributing 
allowances by auction. Reasonable arguments 
can be made for use of an auction or transition 
from gratis allocation to an auction as a means 
of distributing allowances for greenhouse gases. 
The design of the auction can affect the outcome 
and the perceived equity. Thus, an analysis of 
options for distributing allowances by auction, 
including the impact of the auction design on 
prices and options for the use of the revenue 
raised is needed. 
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Issue 8. Analysis of emissions trading program 
design features. The design features of an emissions 
trading program include: emissions monitoring, 
reporting, audit and verification, permit life, 
banking, borrowing, price disclosure, trading 
institutions, operation of the registry, transac- 
tions costs, fees, penalties for non-compliance, 
legal liability for allowance/credit validity, 
participation of new sources, allocation of 
allowances to sources that cease to operate, 
changes to the emissions cap as international 
commitments change, etc. All of these issues 
need to be decided before an emissions trading 
program to meet regulatory requirements can 
be implemented. In most cases, the principles 
involved are the same regardless of the specific 
program design, so it makes sense to analyze 
them independently. 

Issue 9. Specification of criteria for credit creation 
where credit trading is accepted. Sources not 
covered by a cap and trade program are assumed 
to be subject to other policies that limit their 
emissions. Some of those sources will be able to 
create credits by reducing their emissions 
beyond the levels required. In general, such 
sources should be allowed to create credits for 
sale to other sources or to purchase credits for 
compliance with their obligations if that is less 
costly. That raises questions of criteria for credit 
creation and use, which in turn may influence 
the way regulations are structured. The scope 
for credit trading also needs to be defined for 
each design to avoid double counting. In option 
14, for example, credits created by a utility that 
implements energy efficiency measures in 
buildings within a participating municipality 
lead to double counting. 

Issue 10. Analysis of implications of using hfe- 
cycle emissions in trading system designs. Emissions 
trading systems generally deal with actual emis- 
sions by participants. To address “upstream” 
emissions, firms involved in production, pro- 
cessing and transportation of energy must also 
participate in the trading program or be subject 
to other policies governing their emissions. 
Making participants in the trading system 

responsible for the life-cycle emissions, rather 
than their direct emissions, might allow the 
overall regulatory structure to be simplified. 
This issue paper will analyze the implications of 
using life-cycle emissions as the basis for differ- 
ent credit and allowance trading design options. 

Issue 11. Evaluation of possible complementary 
policies. Complementary policies are measures 
that enhance the efficiency, effectiveness or equity 
of the selected emissions trading program as a 
domestic policy to achieve the national commit- 
ment. They could include policies to facilitate 
credit creation and use by sources and sinks 
outside the trading program; policies such as 
efficiency standards for buildings, vehicles, 
appliances and equipment, to reduce barriers to 
achievement of greater energy efficiency; or 
policies to assist adjustment in industries and 
communities affected by the domestic policy to 
achieve the national greenhouse gas commitment. 

Issue 12. Assessment of the administrative resources 
needed to implement emissions trading for green- 
house gases. To implement an allowance trading 
system, regulators need to verify that reported 
emissions are accurate. This involves periodic 
testing and inspection of monitoring equip- 
ment, quality control on reported emissions, 
and implementation of missing data procedures 
as required. If a “buyer beware” approach is 
adopted for credit trading, regulators do not 
become involved until a participant proposes to 
use credits for compliance. A registry that tracks 
ownership of allowances and credits is required. 
This can be operated by the regulator or by an 
independent agency. 

In an allowance trading system, the regulator 
determines compliance by comparing verified 
actual emissions with allowance holdings for 
each source. In a credit trading system, the 
regulator verifies that credits used to achieve 
compliance meet the established criteria. 
Enforcement action is then taken against sources 
not in compliance. The federal and provincial 
governments need information on the adminis- 
trative resources required to perform these 
functions under allowance- and credit-based 
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systems. It is recommended that further work on 
this issue be deferred until detailed emissions 
trading options have been developed and are 
being evaluated. 

Issue 13. Evaluation of the need to regulate the 
allowance/credit market and how best to meet that 
need. The financial aspects of emissions trading 
programs in the United States have not been 
regulated. The allowances are not listed on a 
stock or commodity exchange. Brokers help to 
match buyers and sellers, but the brokers are not 
regulated. Regulation of the financial aspects of 
the trading programs has been considered 
unnecessary since the participants are large com- 
panies which should be able to protect their own 
interests. An emissions trading market for green- 
house gases might be much larger or involve less 
sophisticated participants so that some regulation 
of the market is desirable. It is recommended 
that further work on this issue also be deferred 
until detailed emissions trading options have 
been developed and are being evaluated. 

Issue 14. Analysis of the economic effects of differ- 
ent emissions trading systems compared with a 
regulatory regime to meet the same commitment. 
Such an analysis can only be completed after the 
emissions trading designs have been well specified. 
The economic effects should include both 
domestic effects on production and consumption 
of various goods and services and the interna- 
tional effects on trade and financial flows. This 
requires specification of the international context, 
including the adoption of greenhouse gas 
emissions commitments by Canada’s major 
trading partners. That provides a basis for assessing 
the impacts of alternative policy options on the 
competitiveness of different industries. Options 
for addressing these impacts should then be con- 
sidered. The options could range from adjusting 
the policies to reduce the competitive impacts to 
assisting affected industries and communities to 
adjust to the impacts. Since the analysis can only 
be performed after the detailed emissions trading 
options have been developed, it is recommended 
that further work on this issue be deferred until 
that time. 

Issue 15. Analysis of the ancillary environmental 
benefits of the anticipated greenhouse gas emis- 
sions reductions. Many measures that reduce 
greenhouse gas emissions also reduce emissions 
of other pollutants. Lower emissions of these 
other pollutants may have human health or 
environmental benefits. Lower emissions of 
other pollutants may also reduce spending to 
control the emissions of those pollutants. These 
ancillary benefits of limiting greenhouse gas 
emissions vary with the location of the emissions 
reductions. Thus, it is not possible to analyze the 
ancillary benefits of a proposed trading system 
until the option has been modelled. Hence analy- 
sis of the ancillary benefits is deferred until 
detailed emissions trading options have been 
developed and are being evaluated. 

Issue 16. Analysis of potential market power. An 
emissions trading system requires that a competitive 
market be established if it is to function efficiently. 
If the number of participants in the market is 
small, or if a few of the participants control a 
substantial share of the allowances or credits 
bought or sold, those participants may be able to 
wield market power - to influence prices higher 
or lower to their advantage. The potential for 
market power can not be analyzed until the pro- 
posed trading system is well defined and so is 
deferred until detailed emissions trading options 
have been developed and are being evaluated. 
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Voluntary Credit Trading 
WT) 

Pilot Emission Reduction Trading 
(PERT) 
The Pilot Emission Reduction Trading (PERT) 
project is a demonstration project established in 
1996 to: 

l evaluate the environmental and economic 
benefits of using emissions reduction credit 
trading as a tool to improve air quality in the 
Windsor-Quebec corridor 

l examine the compatibility of credit trading 
with the regulatory framework in Ontario 

l identify and resolve stakeholder concerns 
with trading program design elements 

l design a trading system for Ontario and bor- 
dering airsheds that is acceptable, is easy to 
use, and can be integrated with other trading 
systems 

PERT is a self-funded, non-profit organization. 
It is managed by a multistakeholder Working 
Group and supervised by an Executive 
Committee. Large industrial organizations, 
governments, consultants and smaller organi- 
zations contribute financially to the operations 
of the Working Group. Health and environmental 
organizations participate voluntarily and are 
provided limited reimbursement for travel and 
other expenses. 

The PERT Working Group and its various task 
teams develop an annual work plan, recruit new 
members, develop communications and other 
outreach activities, review credit creation and 
use protocols, and work with governments and 
others to promote emissions reduction credit 
trading as a strategy for air pollutant emissions 
reduction. 

The primary focus of the PERT project is NOx 
and VOC emissions in southern Ontario. 

However, participants are requested to track 
changes in emissions of all pollutants as a result 
of actions under PERT. A summary of the credit 
creations, trades, uses and retirements posted to 
the registry through 1997 is presented in 
Table A2.1 .lZ5 The data reflect approximately 
10 credit creation actions, most of which last 
several years. A few participants have imple- 
mented more than one credit creation action, so 
the data reflect the actions of 5 to 10 companies. 
Many of the credit creation actions by PERT 
participants had not yet been listed with the 
registry and so are not reflected in the data in 
Table A2.1.1Z6 

All of the trades and uses registered represent 
purchases by one participant to help meet a vol- 
untary commitment. Most of the credits created 
were banked (held as balances) in anticipation 
of agreement on a letter of understanding with 
the provincial Ministry of the Environment. 
The letter of understanding, signed in July 1998, 
enables actions under the pilot project to be used 
to meet potential future regulatory obligations. 
Specifically, 

[i]n the event the project does not lead to a 
trading program, all emission reductions 
created or transacted in the project will be 
recognized as early progress towards future 
requirements or regulations or towards all 
self-imposed commitments. If the project leads 
to a trading program, all emission reductions 
created or transacted by corporate participants 
in the project will be subject to the rules of 
that program. 

Although the primary focus of the PERT pro- 
ject is NOx and VOC emissions, CO, accounts 
for most of the reductions achieved to date.“’ 
This simply reflects the fact that most sources 
of NOx or VOC emissions are also sources of 
much larger quantities of CO, emissions. So 
actions to reduce NOx or VOC emissions often 
lead to much larger reductions of CO, emissions 
as well.‘*’ 
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Table A2.1 
PERT Creation, Trading, Retirement and Use Summary Report 
(tonnes) 

0 Trading in 1996 included 363 ionnes NOx added to PERT inventory from Detroit Edison. 

Source: Adapted from Clean Air Action Corporation Emisslans Registry. 
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Credit creation actions are documented in the 
form of a “protocol” that describes the actions 
implemented and the reductions achieved. The 
protocols are reviewed by the PERT registration 
team and the PERT Working Group to ensure 
that the reductions are real and surplus. The 
role of PERT in the review of the protocols is 
to gain information that would assist in the 
development of a successful emissions trading 
program. Review does not imply approval of 
the protocol; this authority remains with the 
provincial Ministry of the Environment. 

Working Group reviews are attached to the file 
provided to the registry and are available to any- 
one purchasing the credits. Issues that have arisen 
in the review of credit creation protocols include: 

l Are the emission reductions real? Have they 
actually occurred? Have they been appropri- 
ately estimated? Are the baseline emissions 
well established and accurate? 

l Is the emission reduction claimed as a credit 
truly surplus to a mandatory requirement or 
voluntary commitment? 

l Are the emission reductions additional? 
Would they have been implemented any- 
way? Were they implemented to improve 
environmental performance? 

l Are the emission reductions verifiable? 
Have the best measurement technologies been 
used to arrive at the reduction estimates? 
Is the quantification replicable? 

l Who owns the credit? For example, in the 
case of demand-side energy savings intro- 
duced by an electric utility and ultimately 
reflected in the cost of electricity, does the 
energy consumer or the utility own the credit? 

One of the major activities of the PERT Working 
Group is to develop a draft trading rule that 
could serve as a template for the Ministry of 
the Environment, should it consider emission 
reduction credit trading in Ontario. The develop- 
ment of this rule started with a review of relevant 
trading rules, guidance documents, policies and 
regulations developed in the United States. 

Participants are currently formulating a proposal 
for the draft rule, which is expected to include 
the following components: 

l Emissions reduction credits - including 
identification of eligible substances, sources 
of emissions, units of measurement and 
credit eligibility criteria; computation of the 
emissions reduction credit; baseline determi- 
nation issues; credit life; eligibility of credits 
for shutdown; and critical dates for generating 
credits. 

l Credit use and transfer - including partici- 
pant eligibility, user liability, eligible credit 
uses, trading zone and interjurisdictional 
trading, trading ratios, ozone season, environ- 
mental donation, credit transfer and credit 
banking. 

9 Registry, reporhzg and monitoring- including 
requirements for subscription to a registry, 
notices, protocols for creation and use, 
monitoring, documentation requirements, 
reporting requirements of activity, prices and 
confidentiality of proprietary information. 

l Audit and verification - including authority 
of the Ministry to require information, defer 
uses pending an audit, order a third party 
audit, determine credit eligibility, require 
annual reports, perform a program audit and 
administer prohibitions, restrictions and 
penalties. 

The rule is intended to be simple enough to 
encourage trading while maintaining environ- 
mental integrity. It is expected that the draft rule 
will be available for submission to the Ontario 
Ministry of the Environment early in 1999. 

Greenhouse Gas Emission 
Reduction Trading (GERT) 
In 1996, British Columbia, along with 
Environment Canada and the Greater Vancouver 
Regional District, funded a design study for 
an offsets pilot. The study was released in 
March 1 997.1z9 
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The Greenhouse Gas Emission Reduction Trading 
(GERT) pilot was launched by a multistakeholder 
partnership in June 1998. The partners in the 
pilot include representatives of provincial, 
federal and local government agencies, the private 
sector, and labour and environmental groups. 
Participating governments include the Alberta 
departments of Energy and Environmental 
Protection; B.C. ministries of Energy and Mines, 
and Environment, Lands and Parks; Environment 
Canada and Natural Resources Canada; Greater 
Vancouver Regional District; Nova Scotia 
Natural Resources; Quebec Ministry of Natural 
Resources; and Saskatchewan Energy & Mines. 

The GERT pilot is designed to: 

l provide all participants with practical experi- 
ence in emissions reduction trading 

l assess environmental and economic benefits 
of emissions reduction trading 

l test and evaluate the technical, administrative 
and legal elements of an emissions reduction 
trading system 

l maximize involvement of the private sector 
by emphasizing the use of business principles 
to achieve environmental and economic 
objectives 

l encourage identification of, and joint invest- 
ment in, GHG emissions reduction, avoid- 
ance and/or sequestration activities 

l help build the foundation for a possible 
future emissions reduction trading system 

The GERT pilot is administered by a Pilot Manager 
who reports to a Steering Committee of senior 
representatives from participating stakeholder 
groups. A Technical Committee, with parallel 
stakeholder representation, will prepare the admin- 
istrative elements (eligibility rules, measurement 
protocols, etc.), review projects, record and track 
trades, and develop an evaluation framework for 
the pilot as a whole. 

Industry participants agree to bring forward, for 
review by the pilot Technical Committee, emis- 
sions reduction projects and trades that result in 

emissions reduction, avoidance or sequestration 
and to share detailed information on these 
projects and trades. The Technical Committee 
reviews projects and trades to assess whether they 
meet the criteria and rules established by GERT. 

To be eligible for review by GERT, an emissions 
reduction project must have started generating 
emissions reductions no earlier than January 1, 
1997. Projects can reduce or sequester any green- 
house gas. Projects can be located anywhere, but 
either the buyer or the seller must be Canadian. 
If the project is located outside Canada, the 
buyer must report the reduction only in Canada. 
As well, if either the buyer or seller is outside 
the country, use of the emissions reduction for 
compliance purposes will depend on future 
international trading agreements signed by 
Canada. Canadian participants must be regis- 
tered in Canada’s Climate Change Voluntary 
Challenge and Registry (VCR) Program. 

The pilot will only consider projects where a 
trade occurs. To be eligible for registration, pro- 
jects must result in emissions reductions that are 
real, measurable, verifiable and surplus, which 
have been defined by GERT as follows: 

l Red An emissions reduction is real if it is a 
reduction in actual emissions, resulting from 
a specific and identifiable action or undertak- 
ing, net of any leakage of emissions to a 
third party or jurisdiction. 

l Measurable: An emissions reduction is mea- 
surable if the actual level of greenhouse gas 
emissions with the project, and the level of 
greenhouse gas emissions in the reference 
case, can be quantified. 

l Verifiable: An emissions reduction is verifiable 
if the calculation methodology is acceptable, 
transparent and replicable and the raw data 
required to verify/audit the calculations are 
available. 

l Surplus: An emissions reduction is surplus if 
it represents a reduction that is not otherwise 
required by law. If legal requirements affect- 
ing greenhouse gas emissions by source come 

89 



into effect during the life of the project, the 
reference case(s) must be adjusted to reflect 
the new requirements. 

The Technical Committee has not yet achieved 
consensus on a definition of “project additional+& 
but is interested in exploring, on a project-by- 
project basis, the merits and methods for 
applying this criterion. Therefore, while the 
demonstration of project additionality is not 
mandatory for the registration of an emissions 
reduction, participants may be requested to 
submit information relevant to its assessment 
as part of the review process.“’ 

Emission reductions that satisfy GERT conditions 
and reporting requirements will be designated 
as Registered Emission Reductions and will be 
recognized by government partners in GERT. 
Reporting must be done by participants to the 
trade on an annual basis and filed with GERT 
during the first quarter following the end of 
the calendar year. After this information has 
been reviewed and accepted by the Technical 
Committee as having met the conditions of the 
registered trade, the emissions reductions will be 
registered. The Technical Committee may require 
a third party review/audit at the participant’s 
expense. 

For the immediate future, buyers can use emis- 
sion reductions to meet their own voluntary 
greenhouse gas emissions reduction targets at 
lower cost. For example, companies and munic- 
ipalities can include GERT trades as part of 
their action plans registered with the Climate 
Change VCR Program. 

Government partners may restrict the amount 
of emission reductions considered under the 
pilot. GERT will operate until December 3 1, 
1999, unless extended by the partners. 

Mandatory Performance 
Standards with VCT 
A voluntary credit trading program with manda- 
tory performance standards would be similar to 
the U.S. trading program for the lead content of 

leaded gasoline and the averaging, banking and 
trading (ABT) provisions of the heavy-duty 
engine emissions standards. 

Trading for the Lead Content of 
Leaded Gasoline 
Effective November 1982, the American 
Environmental Protection Agency (EPA) 
introduced trading as part of its program for 
phasing out lead in gasoline. The program 
included all refiners and importers of leaded 
gasoline. Trading encouraged more efficient use 
of lead by taking advantage of the non-linear 
octane response to lead..“’ 

Refiners and importers were allowed to create 
lead rights equal to the regulatory limit on the 
lead content of leaded gasoline multiplied by 
their leaded gasoline production during the 
calendar quarter less the actual quantity of lead 
used.‘32 Lead rights could be sold to other refiners 
and importers for use during the quarter in 
which they were created. The quarterly average 
of actual lead used by buyers could not exceed 
the mandated limit plus the quantity of rights 
purchased. Trades were reported to the EPA at 
the end of each quarter. Trades were not subject 
to an approvals process, only a potential audit. 

Faced with new evidence of health damage from 
lead, the EPA realized that the natural reduction 
in lead use as leaded-fuel vehicles retired would 
not address the problem quickly enough. In 
August 1984, the EPA set a maximum lead con- 
tent for leaded gasoline of 0.5 grams per gallon 
effective July 1, 1985, and 0.1 grams per gallon 
after January 1, 1986.‘33 

To facilitate the reduction from 1.1 grams per 
gallon at the beginning of 1985 to 0.1 grams per 
gallon at the beginning of 1986, the EPA intro- 
duced banking into the trading system effective 
January 1, 1985. Refiners and importers were 
allowed to bank lead credits during calendar 
1985 and to withdraw credits until the end of 
1987. In other words, banking changed the 
credits from a three-month life to a maximum 
three-year life terminating at the end of 1987. 
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The lead credit trading program saved refiners 
over $200 million. The EPA originally estimated 
that approximately 9.1 billion grams of lead 
would be banked, and that banking alone would 
save refiners $226 million. The actual amount of 
credits banked, 10 billion grams, was close to the 
initial estimate, resulting in a projected average 
savings of 2.5 cents per gram banked. 

The fact that a large number of firms entered 
(and exited) the gasoline “refining” business over 
the five years of the trading program probably 
contributed significantly to the cost savings.‘% 
The fact that so many firms entered the industry 
suggests that profits were relatively high. The 
added competition probably reduced producer 
profits and prices to gasoline consumers. 

The lead credit trading program allowed the 
government to reduce the maximum lead con- 
tent of leaded gasoline much more quickly than 
under a program without trading, where each 
refiner would need to have adequate time to 
adjust to the new standards. The lead credit 
trading program probably did not affect overall 
volume of lead use or the net environmental 
effects. The number of violations under the 
trading program was similar to the number 
under the previous regulatory phase-down. 

Heavy-Duty Vehicle Engine 
Emissions Standards 
Another example of a voluntary credit trading 
program with mandatory performance standards 
is the averaging, banking and trading (ABT) 
provisions of the emissions standards for heavy- 
duty truck and bus engines. The U.S. EPA regulates 
emissions from heavy-duty and non-road engines. 
The regulations cover carbon monoxide (CO), 
hydrocarbons (HC), non-methane hydrocarbons 
(NMHC), nitrogen oxides (NOx), particulate 
matter (PM) and smoke, but the emissions 
regulated differ for different engines. Some stan- 
dards must be met by every engine, while others 
must be met by engine categories as a group. 
The NOx and PM standards allow the use of 
ABT provisions. 

The regulations apply to manufacturers of spark 
ignition (Otto cycle) and compression ignition 
(diesel) engines for heavy-duty trucks and urban 
buses. The ABT provisions are limited to NOx 
and PM because the emissions standards for 
these pollutants have been tightened to the point 
where they are driving engine technology.135 The 
ABT provisions were introduced to facilitate 
compliance with the lower standards that came 
into effect for the 1990 model year. + 

Where ABT is allowed, the regulations specify 
both the standard and a maximum emissions 
rate for the pollutant. Every engine must have an 
emissions rate lower than the maximum rate 
for each ABT pollutant.“” The standards and 
maximum emissions rates for NOx and PM for 
different types of engines are shown here. 

Engines whose emissions are lower than the 
specified standard generate emissions credits. 
Credits can be used to help engines in the same 
category whose emissions exceed the standard 
(but are below the maximum rate) achieve com- 
pliance with the standard. Averaging, banking 
and trading are different possible uses of credits, 
which are defined in the program as follows: 

l Averaging: Credits offset emissions for engines 
manufactured during the same year whose 
emissions are above the specified average to 
help the company achieve compliance during 
that year. 

l Banking: Credits offset emissions for engines 
manufactured during a future year whose emis- 
sions are above the average specified to help the 
company achieve compliance during that year. 

l Trading: Credits are sold to another company 
and are used to offset emissions for engines 
manufactured during the current or a future 
year whose emissions are above the average 
specified for the year the credits are used. 

Credits can only be created and used within the 
same engine category. There are three categories 
of diesel truck and bus engines: light-, medium- 
and heavy-duty engines. Otto cycle engines are a 
separate category. 

91 



Table A2.2 
Standard and Maximum Emissions Rates for Heavy-Duty Engines 
(grams per brakehorsepower-hour) 

a The ABT provisions did not come into effect until the 1990 model year. 

b The standard for 2004 ond subsequent years 
with o cap of 0.5 g/bhp-hr for NMHC. 

is 2 4 g/bhphr for NOx + NMHC or 2.0 g/bhp-hr for NOx 

’ This is combined with o 0.07 g/bhphr infuse standard. 

92 



Credits previously had a life of three years, but 
beginning in 1998 they have an unlimited life. 
Banked or traded credits used to be discounted 
by 20%, but beginning in 1998 a differential dis- 
count is applied depending on the emissions rate 
of the engines used to generate the credit. These 
changes are designed to encourage early action 
to meet strict new standards that come into 
effect in 2004. 

At present, credits can only be traded among 
engine manufacturers. Beginning in 2004 it will 
also be possible to use the credits in other pro- 
grams, subject to meeting the conditions of the 
programs for which they are purchased. For 
example, if new urban buses for.use in an ozone 
non-attainment area emit less NOx than the 
standard, the regulatory authority might allow 
the NOx credits created to be used for compli- 
ance purposes by stationary sources. 

Eleven manufacturers are covered by the pro- 
gram. Reports on ABT activity for on-highway 
diesel engines have been submitted on paper and 
are confidential. Data on use of the ABT provi- 
sions are expected to be made public late in 1998, 
but are currently not available. Program staff 
indicate that manufacturers have used averaging 
a little more than banking.13’ Banking tends to 
be used just before standards change. The first 
intercompany trade occurred in 1997 and involved 
a small quantity of PM credits. Averaging, bank- 
ing and trading provisions have also been adopted 
or proposed for emissions from several categories 
of non-road engines. Specifically: 

l NOx emissions by diesel engines of more than 
50 hp used in non-road equipment such as 
farm tractors, bulldozers, cranes and forklifts’38 

l HC + NOx emissions by spark ignition out- 
board engines beginning with the 1998 
model year and for personal watercraft engines 
beginning with the 1999 model year 

l NOx and PM emissions by locomotives, 
beginning in 2000 

l proposed revised HC + NOx standards for non- 
road spark ignition engines of less than 25 hp 

The extension of ABT provisions to other engine 
categories suggests satisfaction on the part of the 
EPA and engine manufacturers with such a trad- 
ing program. 

Cap on the Carbon Content 
of Fossil Fuels and Other 
GHG Emissions 

Introduction 
This option can best be characterized as a sub- 
stance trading program. It would involve trading 
for the carbon content of fossil fuels, the nitrogen 
used in fertilizers, SF,, HFCs and PFCs which 
collectively account for most of Canada’s green- 
house gas emissions.‘39 Both the United States 
and Canada have implemented substance trading 
programs for ozone-depleting substances. The 
methyl bromide part of the Canadian program is 
noteworthy in that it distributes the allowances 
to users rather than importers. 

Ozone-depleting Substances - 
United States 
Trading in production and consumption 
allowances for ozone-depleting substances was 
established in the United States in July 1989 to 
implement commitments under the Montreal 
Protoco1.‘40 The Montreal Protocol, which came 
into force on January 1, 1989, attempts to 
reduce the use of substances that destroy the 
stratospheric ozone layer. 

The trading program covered five separate 
groups of ozone-depleting substances. These 
groups of substances were regulated at different 
times between 1989 and 1992 and were subject 
to different phase-out schedules. 

Production allowances were allocated to five 
chlorofluorocarbon (CFC) producers and three 
halon producers.‘4’ Consumption allowances 
were allocated to five CFC producers, three 
halon producers, 14 CFC importers and six halon 
importers. A producer needed both production 
allowances and consumption allowances to 
produce a regulated substance. Importers only 
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needed consumption allowances to import 
ozone-depleting substances. 

Each participant was allocated allowances for 
production (consumption) of each substance 
based on the participant’s baseline year market 
share of the production (consumption) of that 
substance.‘42 The formula for allocating 
allowances did not change over the life of the 
program, but the quantity of allowances 
received by participants each year declined as 
the production (consumption) cap was phased 
out. There were no new producers or con- 
sumers of ozone-depleting substances over the 
life of the program. Allowances were substance- 
specific, but could be traded for other substances 
within the same group.‘43 

The trading program was complemented by a 
tax on ozone-depleting substances and regulations 
governing allowable uses for the different 
substances. As a result of this combination of 
measures, U.S. consumption of CFCs dropped 
from about 300,000 tonnes in 1989 to about 
40,000 tonnes in 1995. Consumption was well 
below allowable levels in 1990, 1991, 1992, 
1993 and 1995.‘“” Nevertheless, about 30% of 
allowable production was exchanged in inter- 
company trades.‘45 

In summary, the trading programs for ozone- 
depleting substances used a very simple 
grandfathering allocation rule - each participant 
received its share of the baseline (1986 or 1989 
depending upon the substance) production 
(consumption) of each substance. The shares of 
the allowable production (consumption) did 
not change over the life of the program. 

Ozone-depleting Substances - 
Canada 
Canada has used a system of “consumption 
allowances” to meet its Montreal Protocol 
commitments. Under this system, Canada’s 
maximum consumption of each group of ozone- 
depleting substances as established by the Protocol 
is divided among Canadian companies. Each 
company receives allowances equal to its share 
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of Canada’s consumption of that group of sub- 
stances during the specified base year. Transfer 
of consumption allowances between companies 
has been permitted since 1993. 

CFCs and methyl chloroform were the first sub- 
stances covered by the transferable consumption 
allowance system. Although there were no 
restrictions on the transfer of allowances, 
companies involved in a transfer had to request 
approval from Environment Canada. The 
purpose of this approval was to verify that the 
quantity transferred by a company was indeed 
still unused and therefore available for the 
transfer. It also kept Environment Canada 
informed of the maximum consumption each 
company was allowed. 

Only a few transfers of CFC and methyl chloro- 
form allowances took place between 1993 and 
1996, when production and imports of these 
substances ceased. This was due to the small 
number of companies involved, about 12 for each 
category of substances, and the intense compe- 
tition among the companies. The possibility 
that the buyer could gain market share from the 
seller was more important than the revenue from 
the sale of unused allowances to a competitor. 

Methyl bromide allowances were introduced in 
1995.‘46 In contrast to the other ODS allowances, 
methyl bromide allowances were distributed to 
users rather than importers. This was done to 
address the concern that, given the small number 
of importers (five), they could control the market. 
Some importers apply the substance themselves 
and sell it to other applicators, so a distribution 
to importers might place firms that are only 
applicators at a disadvantage relative to firms 
that are both applicators and importers.‘@ From 
a logistical point of view, distribution to users 
was a viable alternative as the total number of 
users was relatively small ( 133). 

The hydrochlorofluorocarbon (HCFC) con- 
sumption allowance system came into effect on 
January 1, 1996. In this case, the importers get 
the allowances. Since Canada’s allowable HCFC 
consumption under the Protocol is based on an 



estimate of HCFC needs to replace CFCs, and the 
demand for HCFCs was less than the allowable 
consumption, Environment Canada distributed 
consumption allowances equal to about 80% of 
the allowable consumption. The other 20% will 
be distributed based on market demand. 

HCFC consumption allowances are divided into 
categories: refrigeration uses and other uses. 
Transfers can only take place within a category. 
No transfers have occurred yet. The reasons are 
similar to those noted above for CFCs: competi- 
tion among the small number of firms (about 
12) in each category. Concern about possible 
loss of market share due to a transfer over- 
whelms the potential revenue. 

In summary, consumption allowances for ozone- 
depleting substances are grandfathered - allocated 
on the basis of each participant’s base year share 
of consumption. With the exception of methyl 
bromide, allowances are issued to importers and 
producers. Methyl bromide is interesting 
because the allowances are issued to the users 
rather than the importers to allay concerns 
about market power. 

Downstream Greenhouse 
Gas Emissions Allowance 
Trading with VCT 
Several downstream cap and allowance emissions 
trading programs have been implemented in the 
United States to address a range of environmental 
issues. This section will briefly discuss two of 
the best known of these trading programs.‘48 

Title IV Acid Rain Program 
The legislation to create this sulphur dioxide cap 
and allowance emission trading program was 
passed in 1990 under Title IV of the U.S. Clean 
Air Act of that year. The program is designed to 
achieve a 7.7 million metric tonne reduction in 
SO, emissions from electric utilities between 
1995 and 2010. 

In Phase I, which runs from 1995 through 1999, 
110 utilities are required to hold emission 

allowances for 263 high emitting coal-fired boilers. 
Depending on how these units are operated, 
utilities may choose or be required to include 
other units under their control. The actual num- 
ber of units participating in the program has 
exceeded 400 each year so far. In Phase II, begin- 
ning in 2000, an additional 1,800 boilers are 
required to enter the program. 

The number of allowances distributed each year 
drops as the emissions cap becomes more strin- 
gent. Each allowance allows an emitter to emit 
a short ton of SO,. Distribution of allowances to 
participants in the program is gratis and is based 
mainly on historic fuel purchase levels, but 
adjusted by numerous special provisions. Non- 
utility sources can opt in to the program and 
receive an allocation of allowances. Only two 
industrial sources and one small utility source 
have opted into the program so far. 

In 1995,8.74 million tons of allowances were 
allocated and this fell to 8.30 million tons in 
1996. Trading volumes were 1.92 million tons in 
1995 and 4.41 million tons in 1996. Most trades 
were among units within the same utility; internal 
trading was about double the level of intercom- 
pany trading. During 1998, allowance prices 
have increased from about $100 to $200 per ton. 

Monitoring of emissions under the program is 
extremely strict, using tamper-proof Continuous 
Emission Monitors (CEMs). Operators with 
emissions that exceed their allowances must pay 
automatic administrative penalties (currently 
almost 20 times the current trading price for 
allowances) and must also purchase allowances 
to make up for the exceedance. To date, the gov- 
ernment costs of administering the program and 
transaction costs have been relatively low. 

Regional Clean Air 
Incentives Market 
(RECLAIM) 
California’s South Coast Air Quality Management 
District (SCAQMD) established the Regional 
Clean Air Incentives Market (RECLAIM) as an 
alternative to command and control regulations 
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for large point sources of NOx and SOx. The 
cap and allowance emission trading program 
applies to all facilities (about 330) that emitted 
3.6 tonnes or more of nitrogen oxides and 
sulphur oxides in 1990 or later. Smaller facilities 
can elect to join the program; only four have 
done so to date. 

Emission allowances are issued gratis to partici- 
pants on the basis of historic production levels 
and emission factors applicable to the type of 
facility. If a facility does not trade allowances, 
allowable emissions decline by about 7%-g% 
per year. New and significantly modified facilities 
must obtain allowances to offset their emissions, 
and are still subject to regulated technology 
standards. 

Sources can also make use of credits created by 
reductions at other sources not regulated under 
the program (as in the options outlined in 
Chapter VI). In 1994, emissions reductions at 
other sources produced credits equivalent to 
4.5% of NOx allowances and 9.7% of SOx 
allowances. While this sounds significant, the 
reality is that actual emissions had been 16% to 

37% below the allocated allowances over the 
first three years of the program. As a result, 
credits from outside sources do not represent a 
significant part of the program.‘@ The percent- 
age may rise as the RECLAIM caps become 
more stringent. Credits cannot be banked, so there 
is no incentive to use credits from external sources 
unless they are needed during the current year. 

A complaint that has been made about the 
RECLAIM program is that, at the outset, allow- 
able emissions were higher than actual baseline 
year emissions. This was a result of giving firms 
flexibility in determining historic production 
and emission levels that were the basis for 
allowance allocation, and all firms chose high 
production and emission years. However, actual 
emissions do not appear to have increased 
during the initial years. There is disagreement 
as to whether RECLAIM’s emission results rep- 
resent an improvement over the original air 
quality plan, but the program is projected to 
save about $58 million compared to the costs of 
prescriptive standards. 
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Endnotes 
Multistakeholder Expert Group members 
participated in three closed workshops (May 
1998, September 1998 and January 1999) 
and offered comments on draft documents. 
A full list of the members is provided on page 4 
of this report. 
In contrast most regulations impose a require- 
ment on affected sources to implement and 
pay for specified emission reduction actions. 
If allowances are sold at auction, sources must 
pay for the allowances they need to cover their 
actual emissions. Sources have an incentive to 
implement measures to reduce emissions 
whose cost per unit is less than the price of an 
allowance. How the burden is shared depends 
upon the market price of allowances and the 
manner in which the auction revenue is used. 
These pilots are the Greenhouse Gas Emission 
Reduction Trading Pilot (GERT) and the Pilot 
Emission Reduction Trading Program (PERT). 
See Appendix 2. 
Statement from the April 24,1998 joint 
meeting of federal, provincial and territorial 
ministers of energy and environment. 
One of the guiding principles for a “Credit 
for Early Action” system endorsed by federal, 
provincial and territorial energy and envi- 
ronment ministers at their October 1998 
meeting. 
A single standard of Z kg of CO, per kwh of 
electricity generated would enable hydroelectric 
generating units to earn credits without taking 
any action. To reduce emissions the standard 
would need to be lower than the emissions 
from a coal-fired generating station. In effect, 
then, coal-fired units would need to purchase 
credits from hydroelectric units. This can be 
interpreted as penalizing coal-fired units and 
rewarding hydroelectric units. But it created 
an incentive to increase hydroelectric genera- 
tion and reduce coal-fired generation and so 
reduce emissions. Establishing separate stan- 
dards for different types of generation, say 0 
for hydroelectric generation and Y kg of CO, 
per kwh of coal-fired electricity, may be seen 
to be more equitable, but it significantly 
reduces the incentive to switch from coal-fired 
to hydroelectric generation. 

8 There was a great deal of discussion within 
the NRTEE Multistakeholder Expert Group 
about the relative incentive provided by: (a) 
a price signal generated by a carbon tax or 
domestic emissions trading program imposed 
upstream of the emissions source, or (b) the 
imposition of a regulatory requirement to 
limit emissions through a domestic emissions 
trading program. Some members of the group 
felt that the incentive to take action would be 
no different, while others strongly believed that 
direct regulation through a trading program 
provides a stronger incentive to act. 

9 The Kyoto Protocol sets out emission limita- 
tion commitments for 38 countries, including 
Canada and the European Union. Canada’s 
commitment is to limit average emissions for 
the period 2008-2012 to 94% of 1990 emissions. 

10 A trading program could require that larger 
sources participate on an entity basis while 
smaller sources are allowed to create credits 
on a project basis. 

11 The Pilot Emission Reduction Trading (PERT), 
Greenhouse Gas Emission Reduction Trading 
(GERT) and NESCAUM pilot projects rely on 
review by experts from participating organi- 
zations, supplemented by external technical 
experts. PERT and GERT are described in 
Appendix 2. NESCAUM is the Northeast 
States for Coordinated Air Use Management, 
an organization of the air quality directors of 
Connecticut, Maine, Massachusetts, New 
Hampshire, New Jersey, New York, Rhode 
Island and Vermont. 

12 If the motivation for participating in the 
voluntary trading program is a belief in the 
need for action or a desire to improve the cor- 
porate image, the objective can probably best 
be reached by creating credits and not selling 
or using them. Many proposals for ‘(credit for 
early action” encourage credit creation and 
banking for later use to help meet future reg- 
ulatory obligations. Thus, “credit for early 
action” may discourage use of credits during 
a voluntary trading program. 

I3 Potential uses of credits allowed by a credit 
for early action program include: 
* credits within a future allowance or credit 

trading scheme 
l credits against future regulatory (standards) 

or fiscal (tax) obligations 
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14 

15 

16 

17 

18 

. credits that provide access to specific 
government programs or initiatives 

l sale to government. 
A commitment that provides a firm, near- 
term value, such as an offer to purchase all 
available credits beginning immediately at a 
price of $Z per CO, equivalent tonne, provides 
a much stronger incentive than a commit- 
ment that provides a conditional, long-term 
value, such as allowing credits that meet 
the criteria established by a possible future 
program to be used to meet commitments 
after 2007. 
Technically those mechanisms cannot begin 
operation until the Kyoto Protocol comes 
into force. The assumption for this option is 
that Canada faces the prospect of, but not an 
actual, national commitment to limit its 
greenhouse gas emissions. The international 
flexibility mechanisms could begin operation 
on an interim basis before the Kyoto Protocol 
comes into force. Or the Kyoto Protocol could 
come into force before Canada ratifies it. 
The federal, provincial and territorial ministers 
of energy and environment have committed 
to implement a program of credit for early 
action in the spring of I999 and have estab- 
lished an Issue Table to examine how this 
might be done. 
In this policy setting, current emissions of 
greenhouse gases are not limited by an inter- 
national agreement, but the prospect of a 
national commitment to limit emissions 
exists. Governments could begin to implement 
regulations to limit greenhouse gas emissions 
to minimize disruption if the future com- 
mitment comes into force. Participants in a 
voluntary trading program could argue for 
exemption from such regulations, at least 
until the commitment comes into force. 
A distinction is sometimes made between 
actions implemented by a company to reduce 
emissions from its own operations and actions 
financed by a company to reduce emissions 
(increase sequestration) by other sources. 
The latter are called offsets. Here it is assumed 
that the emission reduction (or sequestration) 
action, regardless of where it is implemented 
or how it is financed, must meet the criteria 
adopted. 

19 Climate Change Secretariat, Work on Metho- 
dological Issues, FCCC/SBSTA/1997/INF.3, 
Subsidiary Body for Scientific and Techno- 
logical Advice, Seventh Session, Bonn, 20-29 
October 1997. The report deals with 
methodological issues relating to Activities 
Implemented Jointly (AIJ), a form of voluntary 
credit trading for greenhouse gas emissions. 

20 Issues related to the criteria for credit creation are 
discussed at length in the NRTEE Issue Paper, 
Possible Criteria for the Creation of Emissions 
Reduction Credits Under a Domestic Emissions 
Reduction Credit Trading Program (January 
1999). PERT requires emissions reductions 
to be real, quantifiable and surplus. PERT 
defines the baseline as the emissions that 
would otherwise occur, so reductions from 
the baseline are automatically “additional.” 
GERT requires emissions reductions to be 
real, measurable, verifiable and surplus. GERT 
is interested in exploring, on a project-by-project 
basis, the merits and methods for applying an 
additionality criterion. The Climate Change 
Secretariat document, Work on Methodological 
Issues, FCCC/SBSTA/1997/INF.3, Subsidiary 
Body for Scientific and Technological Advice, 
Seventh Session, Bonn, 20-29 October 1997, 
deals with methodological issues relating to 
Activities Implemented Jointly (AIJ), a form 
of voluntary credit trading for greenhouse gas 
emissions. It defines the criteria as follows: 

The environmental benefits of an emission 
reduction or sequestration action would 
be recognized as real if the actual GHG 
emissions or sequestration can be shown to 
differ from a credible and probable base- 
line scenario, taking leakage into account. 
The environmental benefits of an emission 
reduction or sequestration action are con- 
sidered to be measurable if the actual level 
of GHG emissions of the project case and 
the level of GHG emissions in the baseline 
scenario can be established with a reason- 
able degree of certainty. 
The environmental benefits of an emission 
reduction or sequestration action can be 
recognized as additional if it can be demon- 
strated that the resulting environmental 
benefits related to GHG would not have 
otherwise occurred. The reduction or 
sequestration must also be surplus to any 
regulatory requirements. 
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l The environmental benefits of an emission 
sequestration action can be recognized as 
long term if the emissions are sequestered 
for an appropriate period of time, which 
may extend beyond the life of the project. 

21 Adjusting the baseline expost over time to 
reflect actual developments, such as changes 
in energy prices and technology and rate of 
adoption of emissions mitigation or seques- 
tration technologies, would probably yield a 
more credible baseline and hence a better 
indication of the extent to which the emission 
reductions are additional. But ex post adjust- 
ments to the baseline increase uncertainty for 
investors and hence may reduce investment in 
emission mitigation measures. 

22 PERT reviews credit creation actions but does 
not approve the credits. It has adopted a prin- 
ciple of buyer liability. The Ontario Ministry 
of the Environment will determine whether 
the credits meet the applicable criteria when 
the credit creator or buyer tries to use them 
for compliance purposes. GERT has decided 
that the Technical Committee will determine 
the number of credits created by actions 
undertaken by participants. 

23 See the NRTEE Issue Paper, Analysis of 

Emissions Trading Program Design Features 
(January 1999) for a discussion of liability for 
the validity of credits or allowances. Liability 
establishes which party is responsible for 
ensuring that the credits are valid when they 
are traded. If the seller is responsible, the 
buyer can accept the credits knowing they will 
be valid. If the regulator does not accept the 
emission reduction credits claimed by the seller, 
it must provide additional credits to the buyer. 
If the buyer is responsible, it must decide 
whether the regulator is likely to accept the 
credits for compliance purposes. If the buyer is 
responsible and the credits are not accepted by 
the regulator, it may need to purchase replace- 
ment credits quickly to achieve compliance. 

24 For example, countries with commitments to 
limit their greenhouse gas emissions during 
the 2008-2012 period under the Kyoto 
Protocol cannot count reductions achieved 
domestically before that time toward their 
commitment. Such a country could still rec- 
ognize early reductions domestically, but it 
would then need to achieve larger reductions 
during the 2008-2012 period. To illustrate, 

Canada’s emissions during the period would 
need to be 6% below 1990 levels, an average 
of 563 Mt per year. 

Assume first that the credit for early action 
takes the form of government purchases of 
credits or tax incentives. Then the programs 
implemented during the period will need to 
limit emissions, on average, to 563 Mt per 
year. And to the extent that the early actions 
persist throughout the 2008-2012 period, 
those sources will have achieved some or all of 
the reductions they need to make to achieve 
compliance. 
Assume now that the credit for early action 
takes the form of credits that can be used for 
compliance with regulatory obligations dur- 
ing the 2008-2012 period and that X Mt of 
such credits have been awarded. Assume also 
that the same programs were implemented to 
limit emissions, on average, to 563 Mt per 
year. The credits of X Mt for early actions 
would be used for compliance by the credit 
creators or by others. The result is that actual 
emissions during the 2008-2012 period aver- 
age 563 + X/5 Mt per year. To achieve compli- 
ance with its international commitment, 
Canada would need to implement policies to 
reduce emissions to an average of 563-X/5 Mt 
per year, so that actual emissions during the 
period will average 563 Mt when the credits 
for early action are used for compliance with 
the domestic policies. 

25 See Appendix 2. These programs are also dis- 
cussed in the NRTEE Issue Paper, Analysis of 

Options for Gratis Distribution of Allowances 
(January 1999). 

26 Participants should have an incentive to 
implement all cost-effective measures to reduce 
GHG emissions. For energy users, this means 
all energy-efficiency and conservation mea- 
sures and all fuel switching options that reduce 
GHG emissions. Expressing the performance 
standard in terms of energy-related GHG 
emissions per unit of output covers all of those 
options. In contrast, expressing the perfor- 
mance standard in terms of energy-related GHG 
emissions per unit of energy input provides 
an incentive to switch to less carbon-intensive 
fuels, but not to implement energy-efficiency 
or conservation measures. Thus, an output 
standard is better than an input standard for 
energy consumers. 
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The standards for large energy users would 
apply to all greenhouse gas emissions by each 
participating entity, not just to specific 
processes or activities. 
The number of credits is calculated as follows: 
1,548,000 widgets multiplied by the standard 
of 0.1 kg of CO, equivalent per widget divided 
by 1,000 kg per tonne of CO, for a total of 
154.8 CO, equivalent tonnes. 
The number 0.5 kg of CO, per kWh is purely 
hypothetical. It is used simply to facilitate the 
discussions and should not be interpreted as 
a proposed standard. 
Note that the standard applies to the actual 
sales of 889 MWh, not the projected sales of 
867 MWh. 
A source would not need to document specific 
actions implemented to reduce its emissions. 
Rather, credits are created by documenting 
that actual emissions are lower than allowed 
by the mandatory performance standard. The 
sources and output covered are also specified 
by the performance standards. 
The standard is equivalent to a gratis alloca- 
tion of allowances to each participant equal 
to the performance standard multiplied by 
the participant’s output. The distribution of 
allowable emissions among participants 
changes each year as output changes. 
The definition of a large energy user will 
depend upon whether the entities subject to 
the mandatory performance standards are 
firms or individual plants. Further analysis is 
needed to assess the trade-offs in terms of 
the number of participants, administrative 
burden on participants and governments, 
and the share of total emissions covered by 
implementing the program for individual 
plants or firms. 
The possibility that participants would 
restructure their operations to achieve 
compliance, possibly giving rise to leakage, 
needs further study. An entity, for example, 
might be able to restructure its operations so 
that some or all of the new operations are not 
subject to mandatory performance standards. 
A participant might be able to achieve com- 
pliance with a standard based on emissions 
per dollar of sales (per unit of energy input) 
by merging with another operation with low 
emissions per dollar of sales (per unit of energy 
input). Under either of these examples total 

35 

36 

37 

38 

100 

emissions could increase without violating 
the performance standards. 
The test procedure might measure emissions 
during urban and highway driving cycles. 
And the use profile might assume an average 
of 12,000 km per year, of which 60% is urban 
driving and 40% is highway driving. 
The credits would be distributed over time, 
based on the scrappage profile and usage 
pattern for vehicles. Thus, of the 3,000 CO, 
equivalent tonnes of credits over the life of 
the vehicle, 350 tonnes might be assigned to 
the current year because new vehicles are 
heavily used and the scrappage rate is low, 
while 20 tonnes might be assigned to the 
15th year of the expected vehicle life because 
most of the vehicles will have been scrapped 
and the remaining old vehicles will tend to be 
used less than the fleet average. A standard 
profile would be used to allocate the stream of 
credits for each type of appliance, equipment, 
vehicle and building over time. 
An alternative to converting the appliance, 
equipment, vehicle and building standards 
into a stream of credits over the life of the 
product is to establish a series of separate 
trading programs, each limited to the perfor- 
mance standard of a product category with a 
comparable lifetime and usage pattern. For 
example, the standard would be defined for a 
basic residential refrigerator. Over-compliance 
and under-compliance would be measured in 
fractions of the standard. A manufacturer 
that sold 10,000 refrigerators in Canada that 
outperformed the standard by 1% would 
receive IO0 refrigerator credits. The refrigera- 
tor credits could only be used for appliances 
in the residential refrigerator category. The 
drawback of this approach is that it would 
create a number of separate trading programs, 
each with only a small number (fewer than 
15) participants. The experience of the U.S. 
averaging, banking and trading (ABT) pro- 
gram for heavy-duty vehicle engine emissions 
standards and the Canadian ozone-depleting 
substances program is that there is very little 
inter-firm trading in such cases. 
Small industrial sources are those whose 
annual emissions (or sales or energy use) are 
less than the threshold defined for large energy 
users subject to mandatory performance 
standards. 



39 Given the structure of the domestic trading 
system, most Canadian participants are likely to 
hold credits. Surplus credits could be exchanged 
for “assigned amount” and be sold to a buyer 
in another country under the provisions of 
Article 17. It is possible that some emission 
reduction actions could be structured as joint 
implementation projects and so create emis- 
sion reduction units that could be exported 
under the provisions of Article 6. The clean 
development mechanism (CDM) applies to 
projects implemented in developing countries, 
so Canadian participants can only purchase 
(not create) CDM credits. 

40 Many of these provisions are discussed in the 
NRTEE Issue Paper, Analysis of Emissions 
Trading Program Design Features (January 
1999). 

41 Setting the standards conservatively, so that 
they are likely to be met under virtually all 
weather and economic conditions, could be 
costly. The Multistakeholder Expert Group 
discussed two ways to deal with this issue. 
One is to adjust the standards as information 
on actual emissions and the likelihood of 
achieving the national commitment becomes 
available, Given the lags involved in collecting 
information on actual emissions and the time 
needed to change standards, a five-year 
commitment period would probably allow 
time for only revision to the standards. The 
second approach is to establish maximum out- 
put levels, which together with the performance 
standards, enable the national commitment to 
be met. Allowable emissions are determined by 
the performance standard and actual output 
up to the maximum output. For output 
beyond the maximum, the performance stan- 
dard would drop to zero, meaning that all 
emissions associated with the extra output 
would need to be offset with credits. A third 
mechanism for meeting the national commit- 
ment if actual emissions appear to be too high 
is to levy a fee on emissions and use the revenue 
to purchase assigned amount, or equivalent 
instruments, internationally to achieve 
compliance. 

42 The need to adjust for inflation raises difficult 
issues in terms of the appropriate inflation 
index for each firm. It is impractical to calcu- 
late a suitable inflation index for each firm, so 
a widely available index such as the gross 
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domestic product deflator or Consumer Price 
Index would probably be adopted for this 
purpose. 
The performance standard for the firm could 
be constant for some period or could become 
more stringent over time. An example of a 
constant standard would be a 25% reduction 
from the 1995 emissions per dollar of output 
(adjusted for inflation) for the period 2008- 
2012. An example of a standard that becomes 
more stringent would be a 1% per year reduc- 
tion from the 1995 emissions per dollar of 
output (adjusted for inflation). Assuming 
the actual emissions reductions involved are 
the same, a firm might prefer the declining 
standard if banking is allowed. 
Emissions of new vehicles are tested for a 
highway and an urban driving cycle. Using 
data on average vehicle lifetime (say 150,000 
km) and the mix of urban (60%) and high- 
way (40%) driving, it is possible to estimate 
the lifetime emissions. Many appliances and a 
lot of energy-using equipment use electricity 
as their main or only energy source. The test 
procedure for such products would be defined 
in terms of electricity use. This would be con- 
verted into greenhouse gas emissions using an 
average emissions coefficient for electricity. 
Meeting a revised standard early will also 
generate credits since the revised standard 
will presumably be more stringent than the 
existing standard. 
Procedures for calculating the energy use of a 
building are available. Such a procedure 
would form the basis of the emissions perfor- 
mance calculation. Since weather conditions 
have a substantial impact on building energy 
use, the emissions standards would need to 
vary by region. 
A builder could also seek a variance that did 
not affect the emissions performance. Again, 
the architect and/or mechanical engineer 
would need to demonstrate that the emissions 
performance was not affected. 
Statistics Canada reports 32,718 manufactur- 
ing establishments in Canada in 1995. The 
number has fluctuated between 30,000 and 
40,000 over the past 25 years, usually between 
32,000 and 35,000. In 1995 the number of 
establishments with annual sales in excess of 
$5 million was 8,400, and the number with 
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sales in excess of $50 million was 1,283. 
Estimates in Chapter VI of this NRTEE study 
put the number of industrial firms in energy- 
intensive industries at approximately 400. 

49 The lower end of the range includes the large 
energy-intensive industries identified in the 
description in Chapter VI. The upper end of 
the range is the number of establishments 
with sales in excess of $25 million. 

50 Since most energy-related CO, emissions 
would be covered by the performance stan- 
dards, the number of sources able to reduce 
emissions without double counting is rela- 
tively small. Perhaps the largest category is 
improvements to the building shell, but not to 
the heating and cooling equipment, lighting 
or appliances of existing buildings. Sources 
that implemented such measures could docu- 
ment the reductions and sell the stream of 
credits to participants subject to the mandatory 
performance standards. In addition, credits 
could be earned for capture of emissions 
from small landfills, open pit mines, and for 
carbon sequestration actions allowed by the 
international emissions limitation agreement. 

51 Switching from coal-fired generation to 
hydroelectric generation over time should be 
encouraged as one way to help meet the 
national commitment. Assume that separate 
standards are established for coal and hydro- 
electric generation and that the standard for 
hydroelectric generation is zero. As long as 
the emissions standard for coal-fired units 
can be met there is no incentive to switch to 
hydroelectricity. And if a company can better 
the coal-fired standard, it has an incentive to 
increase its coal-fired output because it earns 
credits for each additional unit of coal-fired 
output. Similarly, establishing different 
standards for different sizes of refrigerators 
or automobiles provides no incentive to 
smaller units that use less total energy and 
hence have lower total emissions. That is why 
the CAFE standards apply to all vehicles sold 
by a company, regardless of size. 

52 A. Jaques, F. Neitzert and P. Boileau, Trends in 
Canada’s Greenhouse Gas Emissions (1990- 
19951, Environment Canada, Ottawa, April 
1997, Table S5, p. xv. When combined with 
air and rail, total greenhouse gas emissions 
for the large stationary sources amounted to 
235,980 CO, equivalent kilotonnes (kt). 
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This is just under 50% of the total emissions 
from fuel combustion by stationary and 
mobile sources, excluding wood, of 473,636 
CO, equivalent kt. 
Ibid. Commercial, residential, agriculture, 
public administration, steam generation, 
other and mobile source emissions other 
than air and rail amounted to 237,656 CO, 
equivalent kt, of which 65% is due to mobile 
sources. The total is just over 50% of the total 
emissions from fuel combustion by stationary 
and mobile sources, excluding wood, of 
473,636 CO, equivalent kt. 
This includes approximately 75% to 80% of 
the emissions by air, rail and large stationary 
sources; 10% of the commercial, residential, 
agriculture, public administration, steam 
generation, other and mobile source emissions; 
80% to 100% of cement and lime produc- 
tion, chemical production, other non-energy 
uses, waste incineration, fertilizer use, landfill 
and anaesthetic use emissions; and a share 
of upstream oil and gas, coal mining and 
natural gas distribution emissions. 
To enable sources to create and use credits in 
conjunction with the mandatory perfor- 
mance standards, the regulations promulgated 
by the federal, provincial and municipal 
governments to implement the standards 
should reference the credit trading organization 
and its rules. 
It is not necessary to establish criteria for credit 
creation for sources subject to mandatory 
performance standards. If actual performance 
results in lower emissions than the standard, 
credits equal to the difference can be claimed. 
The mandatory performance standards 
become the baseline for credit creation and use. 
Thus, concerns about additionality must be 
addressed when establishing the performance 
standards. 
It may also be necessary to require sources to 
meter some types of non-purchased energy. 
However, because use of wood waste should 
be encouraged as a substitute for fossil fuel 
use, it would not be necessary to meter the 
quantity of wood waste used. This would 
encourage such substitution. 
See also the NRTEE Issue Paper, Policies That 
Could Complement a Domestic Emissions 
Trading System for Greenhouse Gases (January 
1999). 
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59 WTO rules specify that imports cannot be 
required to meet more stringent standards than 
comparable domestic products. Since the 
objective is to reduce emissions, there is no 
reason to allow less stringent emissions per- 
formance standards for imports. Hence, both 
imports and domestic products should be 
subject to the same emissions performance 
standard. 

60 See the NRTEE Issue Paper, Design Options in 
a Domestic Emissions Trading System for the 
Treatment of Fossil Fuels Used as Feedstocks 
(January 1999). 

61 Fossil fuels contain elemental carbon and var- 
ious carbon compounds. The carbon content 
of coal, crude oil and natural gas at the mine 
mouth or wellhead varies from source to 
source and over time, but can be accurately 
determined through relatively inexpensive 
chemical analyses. Pipeline-quality natural 
gas and different petroleum products must 
meet product specifications that determine the 
carbon content to very close tolerances. When 
a fossil fuel is burned to provide energy, the 
carbon combines with oxygen from the air to 
form CO,, which is a greenhouse gas. Thus it 
is possible to accurately determine the energy 
related CO, emissions from the carbon content 
of fossil fuels. And controlling the carbon 
content of the fossil fuels used is an effective 
way to limit the resulting CO, emissions. 

62 Descriptions of these emission sources and 
how they could be incorporated into the trad- 
ing program are provided in the NRTEE Issue 
Paper, Potential of Including Non-Combustion 
Sources of GHG Emissions in a Domestic 
Emissions Trading Program (January 1999). 

63 Given the structure of the domestic trading 
program, most Canadian participants are likely 
to hold allowances. Surplus allowances could 
be exchanged for “assigned amount” and be 
sold to a buyer in another country under the 
provisions of Article 17. It is possible that 
some emission reduction actions could be 
structured as joint implementation projects 
and so create emission reduction units that 
could be exported under the provisions of 
Article 6. The clean development mechanism 
(CDM) applies to projects implemented in 
developing countries, so Canadian participants 
can only purchase (not create) CDM credits. 
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The Canadian Association of Petroleum 
Producers (CAPP) has 184 members, which 
are large and medium-sized companies. The 
Small Explorers and Producers Association of 
Canada (SEPAC) has 430 members, many of 
which are explorers rather than producers. 
The total is 614 companies, not all of which 
are producers. Estimates by industry observers 
suggest that 300 to 400 oil and gas producers, 
including all CAPP members, are responsible 
for about 95% of total production. 
The 23 refineries are owned by 13 companies 
and the 789 gas plants are owned by 171 com- 
panies. But duplication of ownership reduces 
the list to fewer than 180 companies. 
The carbon content of imported natural gas 
and petroleum products could be calculated 
from the product specifications. Imported 
crude oil might need to be tested to deter- 
mine the carbon content. This could be done 
by the importing refinery. 
A. Jaques, F. Neitzert and P. Boileau, Trends in 
Canada’s Greenhouse Gas Emissions (1990- 
1995), Environment Canada, Ottawa, April 
1997, p. A-3. 
Ibid., p. 34. 
The composition of coal is analyzed by min- 
ing companies as it is produced. Purchasers 
also have the coal analyzed, usually at the 
point of loading. Thus data on the carbon 
content of the coal produced, exported and 
imported can be calculated from these analyses 
and the related quantities. 
Design Options in a Domestic Emissions Trading 
System for the Treatment of Fossil Fuels Used as 
Feedstocks (January 1999). 
These options are discussed in the NRTEE issue 
papers. Regardless of how the allowances are 
distributed, fossil fuel producers and importers 
would need to hold allowances equal to the 
carbon content of their fossil fuel sales. If 
the fossil fuel importers have to buy the 
allowances because they are auctioned by the 
government or distributed gratis to other 
groups, the prices of the fossil fuel products 
they sell will rise due to the cost of purchasing 
the allowances. If the allowances are distributed 
gratis to the fossil fuel producers and importers, 
the prices of their products will rise by the 
same amount even though they have not 
incurred any expense to acquire the allowances. 
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The reason is that the total quantity of carbon 
content in fossil fuels is the same in both cases 
and that fossil fuel producers can do little to 
reduce the carbon content of their products. 
Therefore, the prices of fossil fuel products 
must rise to the point where fuel switching 
and energy efficiency adjust the demand for 
fossil fuels so that the carbon content of the 
fuels used equals the available carbon con- 
tent. Since the demand and supply of carbon 
content must be balanced through changes in 
the prices of fossil fuels, the price increases 
are approximately the same whether the fossil 
fuel producers have to buy the allowances or 
receive them gratis. Of course, if they receive 
them gratis they experience a windfall profit as 
a result of the higher prices for their products 
with no increased costs. 
Energy users will bear the initial burden of 
the price increase. Thus an argument can be 
made that a more equitable arrangement 
would be to distribute the allowances gratis 
to energy users and to require the fossil fuel 
producers and importers to buy the allowances 
from the energy users. In that way the pay- 
ments the energy users receive for the 
allowances offset the higher energy costs. 
There are several difficulties with this 
approach. First, it is administratively complex; 
350 to 700 fossil fuel producers and importers 
would need to buy allowances from tens of 
thousands of energy users. Second, finding 
an equitable formula for distributing the 
allowances to the thousands of energy users 
that still leaves them with an incentive to use 
energy more efficiently and to switch to less 
carbon-intensive energy sources would be 
difficult. Third, if the energy users increase 
the prices of their products to reflect the 
higher energy prices, they can capture the 
windfall profits. 
Ultimately, the economic burden of limiting 
GHG emissions is borne by individuals. Thus 
it can be argued that the allowances should 
be distributed gratis to individuals to offset 
the economic burden they bear. Then the 350 
to 700 fossil fuel producers and importers 
would need to purchase the allowances they 
need from 30 million individuals. An auction 
with redistribution of some of the revenue to 
energy users or individuals through the tax 
program is much easier from an administra- 
tive perspective, and it allows the amount 
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distributed to various categories of energy 
users and individuals to be adjusted to more 
accurately reflect the burdens they bear. 
At $10 per tonne of carbon ($2.72 per 
tonne of CO,) an auction would raise about 
$1.5 billion per year under this design. The 
Multistakeholder Expert Group discussed 
possible uses of the auction revenue, but did 
not achieve consensus on those uses. Possible 
uses include reducing existing taxes, transi- 
tional or permanent tax credits to energy- 
intensive export-oriented industries, and 
investments in public infrastructure to reduce 
emissions. An NRTEE Issue Paper, Analysis of 
Options for Distributing Allowances by 
Auction (January 1999), discusses options for 
use of auction revenue. 
These are discussed in an NRTEE Issue 
Paper, The Legislative Authority to Implement 
a Domestic Emissions Trading System (January 
1999). 
Any emissions trading program, indeed any 
regulation, that limits energy-related CO, 
emissions will lead to price increases down- 
stream of the point of application. Different 
emissions trading program designs that cover 
the same energy uses and have the same 
overall limit on emissions should lead to the 
same price increases, assuming perfectly 
competitive markets. However, different 
emissions trading program designs generally 
involve different levels of coverage, so the 
energy price impacts may differ. The price 
impacts of a trading program implemented 
upstream of regulated utilities may differ 
from those for trading programs that involve 
regulated utilities due to the manner in 
which their prices are regulated. 
The price increases are not the only impacts. 
Some of the costs of purchasing allowances at 
auction might be shifted to shareholders 
through lower profits and share prices, to 
employees through lower wages, or to suppliers 
through lower prices for their products. 
The Multistakeholder Expert Group discussed 
options that might allow some of these sources 
to participate in the trading program. For 
example, aluminum smelters might be required 
to hold allowances for PFC emissions based 
on a proxy for emissions per tonne of pro- 
duction and smaller landfills might be required 
to hold allowances for the quantity of waste 



received. Sources able to demonstrate that 
their actual emissions were below the proxy 
values would be required to hold allowances 
equal to their actual emissions. In the case of 
enteric fermentation and animal manure 
emission factors could be established for 
products such as a litre of milk, a veal calf, a 
slaughter steer, etc. Purchasers of those 
products, such as dairies and meat packers, 
would be required to hold allowances for 
their purchases. Farmers could earn credits 
by implementing practices to reduce emis- 
sions from those sources. They could sell the 
credits or transfer them to the purchasers of 
their products. 

77 The methane (CH,) and nitrous oxide (N,O) 
emissions associated with energy use are covered 
by the Kyoto Protocol commitment. Those 
emissions could be covered by adjusting the 
carbon content of different fuels to incorpo- 
rate the associated CH, and N,O emissions 
where they are not addressed separately in the 
design of the trading program. 

78 The total includes all sources except livestock 
and manure, soils, prescribed burning, waste- 
water/compost, and wood fuels (wood fuels are 
not covered by the Kyoto Protocol commit- 
ment). These exclusions reduce the coverage 
from the Canadian total of 619 million CO, 
equivalent tonnes in 1995 to 593.5 million 
CO, equivalent tonnes. This figure must be 
reduced by some portion of the upstream oil 
and gas emissions, coal mining emissions and 
PFCs from aluminum smelting not covered 
by the trading program, suggesting total emis- 
sions covered by the trading program in the 
range of 560 to 585 million CO, equivalent 
tonnes. See A. Jaques, F. Neitzert and P. Boileau, 
Trends in Canada’s Greenhouse Gas Emissions 
(1990-1995), Environment Canada, Ottawa, 
April 1997, Table A-4, p. A-6. 

79 Among the issues considered to require fur- 
ther study are options such as beginning with 
a gratis distribution and phasing in the auction. 
This transition could begin before the national 
commitment comes into force. Assuming the 
Kyoto Protocol comes into force, for example, 
this could mean launching the trading program 
before 2008 (say 2005) with gratis distribution 
of allowances with a transition to an auction 
of all of the allowances during the 20082012 
period. 

80 Firms may prefer to purchase from brokers to 
keep their actions anonymous if auction 
results are public. As well, participants in the 
auction may need to need to demonstrate that 
they meet certain standards (e.g., creditwor- 
thiness) so firms may find it more convenient 
to buy from a broker. The auction may also 
use minimum lot sizes (e.g, 1,000 tonnes 
CO, equivalent) that are too large for a given 
firm. A relatively small number of financial 
institutions participate in the Treasury Bill 
auctions. Mutual funds, stockbrokers and 
other organizations that want Treasury Bills 
buy them from these institutions. In addition 
to brokers, a firm could buy allowances from 
fossil fuel exporters or petrochemical producers, 
or buy credits from operators of small land- 
fills or sequestration projects, and on the 
international market. 

81 See the NRTEE Issue Paper, Policies That Could 
Complement a Domestic Emissions Trading 
Systemfir Greenhouse Gases (January 1999). 

82 See the NRTEE Issue Paper, Design Options in 
a Domestic Emissions Trading System for the 
Treatment of Fossil Fuels Used as Feedstocks 
(January 1999), p. 7. 

83 The next program discussed in this paper 
builds on this program and incorporates 
transportation-related emissions by requiring 
petroleum refiners to hold allowances for the 
carbon content (future emissions) of the 
transportation fuels they sell. 

84 The impacts on economic efficiency would be 
minimized if the emitters covered by the 
program are the emitters that have the lowest 
cost opportunities to reduce emissions. It is 
not clear, however, that this is the case. For 
example, many cost-effective emission 
reduction opportunities in the residential and 
commercial sectors would not be addressed 
under this option. 

85 Airlines and railways are included because 
they are small in number and an important 
contributor to overall emissions. Other 
sources of transportation-related emissions 
(e.g., cars, freight trucks) are not included 
because the number of entities (companies or 
individuals) owning these vehicles is too large 
to be incorporated into this program. It 
should be noted that airlines will only be 
responsible for emissions generated by flights 
within Canada as there is as yet no agreement 
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internationally on the assignment of respon- 
sibility for fuels associated with international 
transportation (bunker fuels). 
The NRTEE Issue Paper, potential ofIncluding 
Non-Combustion Sources of GHG Emissions 
in u Domestic Emissions Trading Program 
(January 1999) concludes that it would be 
difficult to establish emissions rights trading 
or credit trading programs for fugitive methane 
emissions from oil production and natural 
gas production, transmission and distribution. 
It is too difficult to make accurate estimates 
of these emissions. 
It is estimated in the NRTEE Issue Paper, 
Potential of Including Non-Combustion Sources 
of GHG Emissions in a Domestic Emissions 
Trading Program (January 1999) that 65% of 
methane emissions from landfills come from 
only 120 of Canada’s approximately 10,000 
landfills. 
The extended description of Voluntary Credit 
Trading in Chapter III examines issues relat- 
ed to the creation of such credits and the 
administration of a credit trading program. 
This concept is discussed in more detail in 
US Carbon Emissions Trading: Some Options 
That Include Downstream Sources (Center for 
Clean Air Policy, 1998). 
Of the 86 leading submissions made by 
industry to the Voluntary Challenge and 
Registry (VCR) in 1997 (as identified in a 
review by the Pembina Institute), 72 had 
emissions of more than 100 kt in 1996. This 
figure is high, however, because most of these 
sources have included emissions associated 
with the production and distribution of the 
electricity they use in their greenhouse gas 
emission inventories. In this option, those 
emissions are the responsibility of electric 
utilities. As a result, the number of these VCR 
participants meeting the 100 kt limit is likely 
to be somewhat smaller. 
The issue of legislative authority for an emis- 
sions trading program is discussed in more 
detail in the NRTEE Issue Paper, The Legislative 
Authority to Implement a Domestic Emissions 
Trading System (January 1999), but it is clear 
that more research is required in this area. 
Analysis of Emissions Trading Program Design 
Features (January 1999). 
If an entity receives allowances gratis and then 
shuts down its GHG-emitting operations and 
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reopens them in another country, it may be 
appropriate to have a mechanism that ensures 
those allowances revert back to government. 
The conversion factors related to energy- 
related greenhouse gas emissions are reasonably 
accurate and virtually all of Canada’s green- 
house gas emissions inventory is calculated 
through the use of such factors. 
There is some debate as to whether or not 
continuous emission monitors or fuel meters 
provide the more accurate estimates of 
emissions. 
Issues regarding the treatment of fossil fuel 
feedstocks in an emissions trading program 
are discussed in more detail in the NRTEE 
Issue Paper, Design Options in a Domestic 
Emissions Trading System for the Treatment of 
Fossil Fuels Used as Feedstocks (January 1999). 
This issue and a number of others related to 
credit creation are discussed in more detail in 
the NRTEE Issue Paper, Possible Criteria fir 
the Creation of Emission Reduction Credits 
Under a Domestic Emission Reduction Credit 
Trading Program (January 1999). 
These types of policies are mentioned here, 
but they are discussed in more detail in the 
NRTEE Issue Paper, Policies That Could 
Complement a Domestic Emissions Trading 
Program for Greenhouse Gases (January 1999). 
A.P. Jaques et al., Trends in Canada’s 
Greenhouse Gas Emissions (1990-19951, 
Environment Canada, Ottawa, April 1997. 

100 The Center for Clean Air Policy, in its publi- 
cation US Carbon Emissions Trading Some 
Options That Include Downstream Sources 
(1998), raises another possibility. They suggest 
that automobile manufacturers could be held 
responsible for the emissions produced by the 
vehicles they sell and would therefore have an 
incentive to produce more carbon-efficient 
vehicles. The authors also note, however, that 
such a program would pose severe measure- 
ment challenges. Even if these measurement 
difficulties could be overcome, this program 
would clearly be inferior to requiring all 
individuals to hold allowances for their trans- 
portation fuel use. Under such a scenario, 
consumers would have an incentive to conserve 
fuel and to purchase fuel efficient vehicles. The 
proposal from the Centre for Clean Air Policy 
provides no clear incentive for consumers to 
conserve transportation fuels in any specific 
vehicle. 
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101 It should be noted that it would also be possible 
to make petroleum refiners responsible for the 
greenhouse gas emissions associated with the 
combustion of the heating fuels they sell that 
are cornbusted in residential and commercial 
buildings in Canada. This would increase the 
coverage of the program. However, members 
of the NRTEE Multistakeholder Expert Group 
concluded that sending a price signal in this 
manner was not a politically feasible way of 
addressing GHG emissions from a basic 
need like home heating and would raise con- 
cerns about unfair treatment of low-income 
households. 

102 Alternatively, it would be possible to impose 
this requirement on marketers and distributors 
of transportation fuels in Canada. More 
research is required to identify the best point 
at which to apply the regulated requirement. 
Petroleum refiners have been chosen here simply 
because they are fewer in number and, being 
large energy users, they are already assumed 
to be participating in emissions trading. 

103 Consumers can have a direct impact on 
emissions through their choice of vehicle, 
transportation mode and transportation fuel. 
In many important areas, however, even the 
impact of consumers is indirect. For example, 
it will only be through their influence on 
decision makers that consumers can help 
encourage changes in land use planning to 
favour public transportation. 

104 More research is required to determine if 
greenhouse gas emissions from shipping can be 
included in the system. Greenhouse gas emis- 
sions from the combustion of transportation 
fuels in international shipping, like emissions 
from international air transport, are not part 
of Canada’s Kyoto commitment. The simplest 
solution would be to make shippers responsible 
for their own emissions for transport within 
Canada, similar to the situation airlines face 
in the Downstream Greenhouse Gas Emissions 
Allowance Trading with VCT option. Addressing 
these emissions through petroleum refiners 
would impose price increases on shippers (as 
refiners increase prices in response to the limits 
they face), even though the emissions generated 
by shippers in international transport are not 
reflected in Canada’s commitment. Under 
such a scenario, it may make sense to follow 
the example set by the treatment of fossil fuel 

feedstocks in the Cap on the Carbon Content 
of Fossil Fuels and Other GHG Emissions 
option and allow shippers to create emission 
reduction credits equivalent to the emissions 
associated with international transport that 
could then be sold to the petroleum refiners. 

105 Canada produced 165 Mt of greenhouse gas 
emissions from transportation in 1995. The 
contribution from airlines (10.8 Mt) and 
railways (5.7 Mt) is already included in the 
preceding program. Greenhouse gas emissions 
from the marine (5.6 Mt) and other (2.4 Mt) 
have been excluded. As a result, this program 
adds 140.5 Mt to the trading program relative 
to the preceding program. No effort has been 
made to subtract alternative transportation 
fuels like natural gas from these emission 
totals, but these alternative fuels represent 
only a miniscule portion of Canada’s total 
transportation fuel use. 

106 As noted earlier, it would also be possible to 
address heating fuels for residential and 
commercial buildings that are produced by 
petroleum refineries under such a program. 
Doing so would increase coverage further. 

107 According to conventional economic theory, 
petroleum refiners will not simply increase 
the price of fuels enough to cover the costs 
associated with the purchase of any additional 
allowances they may require. Instead, they 
are likely to increase the price of all fuel sold 
in a manner that reflects the marginal cost of 
purchasing one new allowance. 

108 It is not likely that petroleum refiners would 
be able to cover the full cost of their allowances 
through increases in the price of their prod- 
ucts, although they should be able to cover a 
significant portion of their cost. This is because 
they may not be able to pass on the full price 
increase. More study is needed on the ability 
to pass on cost increases through higher prices 
to consumers of transportation fuels. The more 
inelastic the demand for transportation fuels, 
the more likely it is that petroleum refiners 
will be able to pass on their increased costs. 

109 There is a brief discussion of this issue in US 
Carbon Emissions Trading: Some Options That 
Include Downstream Sources (Center for Clean 
Air Policy, 1998). It should be noted that the 
price elasticity of gasoline is also likely to 
change over time. 
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This case also includes the possibility that the 
Kyoto Protocol comes into force but without 
ratification by Canada, so that Canada does 
not have a national commitment to limit 
greenhouse gas emissions. Although the 
options for a domestic greenhouse gas emis- 
sions trading system are the same if the 
Kyoto Protocol does not come into force or 
comes into force without Canadian participa- 
tion, the economic analysis would probably 
be quite different. 
This case also includes the possibility that 
Canada adopts a national commitment to 
limit greenhouse gas emissions but the Kyoto 
Protocol does not come into force. The 
options for a domestic greenhouse gas emis- 
sions trading system to meet the national 
commitment are basically the same regardless 
of whether the Kyoto Protocol comes into 
force, but the economic analysis of the two 
cases would be quite different. 
The Kyoto Protocol sets out emission limita- 
tion commitments for 38 countries, including 
Canada, and the European Union. Canada’s 
commitment is to limit average emissions for 
the period 2008-2012 to 94% of 1990 emissions. 
Sources that begin to reduce their emissions 
before their future commitments are defined 
also run a risk that those commitments will 
not recognize the early action. The result could 
be more onerous commitments for sources 
that have implemented early reductions (and 
hence benefited the environment) than for 
sources that have increased their emissions in 
the interim (and hence damaged the environ- 
ment). A credit for early action policy should 
correct such perverse incentives. 

114 The “credit” could take a variety of forms 
including adjustment of the baseline for 
determining future commitments, financial 
incentives such as tax credits, credit toward 
potential commitments prior to 2008, and 
credit toward potential commitments during 
the 2008-2012 period. Obviously different 
forms of “credit” provide different levels of 
incentive for emissions reduction and trading 
prior to actual implementation of an emission 
limitation commitment. 

115 The GERT, PERT and NESCAUM pilot pro- 
jects have limited durations and the GERT 
project has provisions that can be used to 
limit the volume of trading. 

116 A voluntary cap and trade program involving 
companies that have submitted voluntary 
emissions limits to the VCR would require more 
stringent emissions monitoring, reporting 
and verification than is required by the VCR. 

117 The intent is to incorporate as many gases 
and sources into each design, except option 12, 
but some sources, such as methane emissions 
from livestock, probably will not lend them- 
selves to inclusion in a trading system. 

118 Details as to how these mechanisms will 
work remain to be agreed. The rules for 
international emissions trading can be agreed 
before the Kyoto Protocol comes into force. 
The rules for the other mechanisms can only 
be adopted formally after the Protocol has 
come into force, although discussion of what 
those rules should be is already under way. 
Knowledge of the detailed rules for the three 
mechanisms is not needed to analyze options 
for domestic emissions trading, only the 
assumption that an international market for 
greenhouse gas allowances and credits will 
exist in which Canadian sources will be able 
to participate. 

119 Canada’s commitment under the Kyoto 
Protocol covers the five years from 2008 
through 20 12. The caps for participants in a 
domestic emissions trading program could 
be for five years or for a shorter period, such 
as one year. This is one of the design features 
to be discussed in Issue Paper 8. 

I20 If credits for emissions reductions prior to 
2008 can be used to meet commitments after 
2008 owners of such credits could also use 
them to help achieve compliance. 

12 I Another possibility is to use strategic points 
in the distribution chain to administer the 
trading program, but to leave responsibility 
for compliance further upstream as in option 
4 or 5. Thus, gas pipelines might be obligated 
to help administer the program by collecting 
allowances for the carbon content of the gas 
transported from the shipper. If responsibility 
for the carbon content was imposed at the 
wellhead as in option 4, allowances would 
need to be transferred with any change in 
ownership between the wellhead and the 
pipeline shipment. 

I22 The “targets” could be defined in terms of a 
“trajectory” with declining annual emissions 
over the 2008-2012 period. To ensure that 
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industry achieves its “target” and the national 
commitment is met, industry assurances 
could be supplemented by penalties for failure 
to achieve the target. 

123 Again the “target” could take the form of a 
“trajectory” of annual emissions limits. TO 
ensure that industry achieves its “target” and 
the national commitment is met, industry 
assurances could be supplemented by penalties 
for failure to achieve the target. 

124 Again, the “cap” could take the form of a 
“trajectory” of annual caps. 

125 PERT participants have agreed to retire 10% 
of the credits created to benefit the environ- 
ment. Companies that create credits under 
PERT have been permitted to claim emissions 
reductions back to 1994. 

126 During 1997,15 credit creation protocols 
were reviewed by PERT. Only five had been 
listed on the registry as of June 1998. Reasons 
for not listing credits on the registry include 
plans to hold the credits for internal use, 
delays in securing senior management 
approval to proceed with registration, and 
waiting for the PERT letter of understanding 
to be officially signed by the Ontario Minister 
of the Environment. Only emissions reduc- 
tion credits listed on the Clean Air Action 
Corporation registry are recognized by PERT. 

127 Although not shown in the summary data in 
Table A2.1, NOx and VOC emission reductions 
achieved during the ozone season and non- 
ozone season are tracked separately. 

128 Actions to reduce NOx or VOC emissions do 
not always reduce CO, emissions, however; 
sometimes they increase CO, emissions. 

129 Alchemy Consulting Inc., Constable 
Associates Consulting Inc. and Margaree 
Consultants Inc., in association with BOVAR 
Environmental, Requirements for a Pilot 
Greenhouse Gas Offsets Program in British 
Columbia: A Discussion Paper, prepared for 
Environment Canada, B.C. Ministry of 
Employment and Investment, B.C. Ministry 
of Environment, Lands and Parks, Greater 
Vancouver Regional District, and Fraser Valley 
Regional District, March 1997. 

130 See C. Rolfe, Additionality: What Is It? Does It 
Matter?, Report prepared for the Technical 
Committee of the Greenhouse Gas Emission 
Reduction Trading pilot, available from the 
pilot web site at <http://www.gert.org>. 

131 The octane boost provided by lead declines 
exponentially as the lead content increases. 
Reducing the lead content from prevailing levels 
only reduced the octane rating a little. But 
adding the lead saved to gasoline with no lead 
provided most of the desired octane boost. Thus 
trading encouraged more efficient use of lead. 

132 The lead content was limited to a maximum 
of 1.1 grams per gallon. 

133 Note that the total quantity of lead was not 
constrained. The maximum lead content per 
gallon, combined with declining sales of lead- 
ed gasoline due to the decreasing number of 
vehicles using leaded gasoline, led to a reduc- 
tion in lead emissions. 

134 A “refiner” was anyone who manufactured 
gasoline; thus someone who added ethanol to 
leaded gasoline was deemed to make an amount 
of leaded gasoline equal to the amount of 
ethanol added. 

135 In other words, the emissions standards for 
the other pollutants might not impose a bind- 
ing constraint on manufacturers. In that case 
there would be no cost savings due to emis- 
sions trading, and the demand for credits 
would be zero. 

136 Every engine must also have an emissions rate 
below the standard for each of the other regu- 
lated pollutants for that engine. 

137 Averaging is more attractive because banked 
credits have been discounted by 20%, while 
credits used for averaging are not discounted. 

138 The EPA has proposed to replace the existing 
HC and NOx standards with an NMHC + NOx 
standard, to revise the PM standard and to 
allow ABT for both. The EPA is also in the 
process of fir&zing rules to implement emis- 
sions standards for non-road diesel engines of 
less than 50 hp beginning in 1999. Current 
proposals for those rules include ABT provisions 
for NMHC + NOx and PM. 

139 This option, however, is not exclusively a sub- 
stance trading program. Allowance trading for 
some greenhouse gas emissions and credit 
trading for some emissions and for carbon 
sequestered are also part of this option. 

140 The Montreal Protocol has been amended and 
supplemented by several other agreements. 
These agreements and revisions are collective- 
ly referred to here as the Montreal Protocol. 
Consumption is defined as production + 
imports - exports. 
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141 There were only 17 producers of ozone- 
depleting substances (ODP) in the world 
when the Montreal Protocol went into effect. 

142 The baseline year is 1986 for Groups I and II 
and 1989 for Groups III, IV and V. 

143 From 1989 through 1991, allowances were 
denominated in ODP kilograms for Group I 
and Group II substances (the only substances 
regulated at the time), so an allowance could 
be used for production or consumption of 
any substance in the Group. 

144 Elizabeth Cook, ed., Ozone Protection in the 
United States: Elements of Success, World 
Resources Institute, Washington, D.C., 1996, 
Figure 3, p. 5. 

145 Ibid., Figure I, p. 35. 
146 Although the base year for methyl bromide 

consumption under the Protocol is 1991, the 
allowances were distributed on the basis of 
average use over the 1991-1993 period 
because use fluctuates a lot from year to year. 

147 Users could become importers, but becoming 
a licensed importer of a toxic gas like methyl 
bromide may involve considerable effort. 

148 The descriptions of the trading programs below 
are adapted from those appearing in: Chris 
Rolfe, Timing Down the Heat - Emissions 
Trading and Canadian Implementation of the 
Kyoto Protocol (Vancouver: West Coast 
Environmental Law Research Foundation, 
1998), pp. 226-228. 

149 Southern California Air Quality Management 
District, RECLAIM Program Three Year Audit 
and Progress Report (May 8,1998). 
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