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Mandate 

The National Round Table on the Environment and the Economy (NRTEE) was created to “play the role of 
catalyst in identifying, explaining and promoting, in all sectors of Canadian society and in all regions of 
Canada, principles and practices of sustainable development.” Specifically, the agency identifies issues that have 
both environmental and economic implications, explores these implications, and attempts to identify actions 
that will balance economic prosperity with environmental preservation. 

At the heart of the NRTEE’s work is a commitment 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: 

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

actively seeking input from stakeholders with a vested interest in any particular issue and providing a neu- 
tral meeting ground where they can work to resolve issues and overcome barriers to sustainable develop- 
ment; 

analyzing environmental and economic facts to identify changes that will enhance sustainability in 
Canada; and 

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 inter- 
face within issues, determine areas of consensus and identify the reasons for disagreement in other areas. The 
multistakholder approach, combined with impartiality and neutrality, are the hallmarks of the NRTEE’s activi- 
ties. 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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Introduction 
This paper is one of a series of papers on issues that 
must be addressed in the design of a variety of poten- 
tial domestic emissions trading systems for green- 
house gases in Canada. The issue considered in this 
paper is the question of how to treat fossil fuels used 
as non-energy feedstocks in a domestic emissions 
trading system. 

The paper begins by examining the extent to which 
fossil fuels are used as non-energy feedstocks in 
Canada and the implications of this use of fossil fuels 
for Canada’s greenhouse gas emissions. It then goes 
on to examine why fossil fuels used as feedstocks 
pose a special challenge in the design of some poten- 
tial emissions trading systems. Finally, the paper 
examines a range of options for addressing these 
issues.1 

To What Extent Are Fossil 
Fuels Used as Feedstocks? 
Some fossil fuels are used as a non-energy feedstock 
or input in the manufacture of a variety of different 
products (e.g., plastics). These non-energy uses of 
fossil fuels are not insignificant. According to 
Statistics Canada, the energy that would have been 
produced (if cornbusted) by fossil fuel energy sources 
used for non-energy purposes in Canada in 1995 was 
727 petajoules.’ This was equivalent to more than 9% 
of total demand for fossil fuels in Canada in that 
year. Table 1 illustrates the various uses of the major 
fossil fuels in Canada in 1995.3 

The 9% share is significantly higher than the corre- 
sponding figure for the United States, where non- 
energy uses of fossil fuels accounted for only 6% of 
total fossil fuel energy consumption in 1995.4 The 
difference between the two countries is mainly 
explained by the important role hydroelectricity plays 
in electricity generation in Canada. With fossil fuels 
playing a less important role in electricity generation 
in Canada, the non-energy use of fossil fuels becomes 

1 For further information on this subject, readers may wish to consult the appended paper, Accountingfor Nun-fuel Uses ofFossil Fuels 
in an Upstream Carbon Trading System, Center for Clean Air Policy, Washington, DC., March 1998. 

2 The products produced with the use of these fossil fuels as non-energy feedstocks could ultimately be consumed in Canada or 
exported. 

3 Statistics Canada, Quarterly Report on Energy Supply-Demand in Canada, 1995-IV (57-003-XPB). 

4 Center for Clean Air Policy, Accounting for Non-fuel Uses of Fossil Fuels in an Upstream Carbon Trading System. 
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a more important component of total fossil fuel use. 
This means that issues related to use of fossil fuels as 
feedstocks in an emissions trading system are going 
to be more significant in Canada than would be the 
case in the United States. 

What Are the Greenhouse 
Gas Implications of Fossil 
Fuels Used as Feedstocks? 
Because fossil fuels used for non-energy purposes are 
not combusted, there is no immediate release of 
greenhouse gases into the atmosphere. Several of the 
products produced using fossil fuel feedstocks do not 
release the carbon in the fossil fuel into the atmos- 
phere for many years. Such products include plastics, 
rubber, asphalt, and road oil. While this sequestration 
is significant, it should be noted that these products 
are not permanent - at least some of the carbon is 
likely to be ultimately released into the atmosphere. 

On other occasions where fossil fuels are used as 
feedstocks, however, a significant portion of the car- 
bon contained in the feedstock is: 

0 either released to the atmosphere from the fossil 
fuel in the production process used to make the 
product; or 

l temporarily sequestered in the product but 
released to the atmosphere in the short term, 
even though no combustion has taken place. 

Examples of fossil fuels that release carbon to the 
atmosphere when used as non-energy feedstocks 
include: 

l liquid petroleum gases used to make industrial 
organic chemicals; 

l petroleum coke used to make steel; and 

0 natural gas used to make nitrogenous fertilizers 
and industrial organic chemicals. 

Examples of products produced with fossil fuel feed- 
stocks that sequester carbon for only a short period 
of time include: 

l petrochemical feedstocks; 

0 naphthas; and 

l lubricants. 

Under the Intergovernmental Panel on Climate 
Change’s (IPCC) guidelines for the construction of 
national greenhouse gas inventories, the carbon con- 
tained in products produced with the use of fossil 
fuel feedstocks should not be included in national 
greenhouse gas inventories if the carbon will be 
sequestered for more than 20 years (e.g., asphalt). For 
the purposes of greenhouse gas emissions account- 
ing, carbon sequestered in these products is assumed 
to be permanently sequestered.5 It has been estimated 
that approximately 43 Mt of carbon dioxide was 
sequestered in this manner in 1996 and was therefore 
not included in Canada’s national greenhouse gas 
emissions inventory.6 

The IPCC requires, however, that estimates be made 
of the amount of carbon released to the atmosphere 
from other products produced with fossil fuels as 
feedstocks. This emitted carbon must be included in 
the national greenhouse gas inventories of the coun- 
try that produced the product. According to the 
IPCC guidelines, the use of fossil fuels as non-energy 
feedstocks was responsible for approximately 2 1 Mt 
of Canada’s greenhouse gas emissions in 1996, equiv- 
alent to 4.7% of Canada’s total carbon dioxide emis- 
sions from fossil fuel combustion in that year.7 
Table 2 provides an overview of how the non-energy 
use of fossil fuels contributed to Canada’s greenhouse 
gas emissions inventory in 1996. 

5 This can change when the life of these products ends. For example, the carbon contained in plastics that are incinerated will be 
released into the atmosphere. These greenhouse gas emissions would be included in the national greenhouse gas inventory of the 
country where the plastic was incinerated. 

6 Personal communication with Ken Olsen, Environment Canada. 
7 Canada’s 1996 greenhouse gas emissions inventory was recently released by Environment Canada. Total emissions in 1996 were 671 

Mt, a 12% increase over revised 1990 base-year levels of 599 Mt. Carbon dioxide emissions from fossil fuel combustion in 1996 
were 454 Mt. 
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Table 2 - Emissions from Non-Energy Uses of Fossil Fuels in 
Canada’s 1996 Greenhouse Gas Emissions Inventorf 

Greenhouse Gas Emission Source 

Fossil Fuels Used as Non-Energy Feedstocks 

Greenhouse Gas Emissions (Mt) 

1 l Natural gas I 8.83 I 
l Coal 

l Petroleum coke and secondary coke gas 

l Natural gas liquids 

Products Produced with Fossil Fuel Feedstocks 

0.96 

4.17 

1.73 

l Petrochemical feedstocks 2.19 

l Navhthas 0.73 

l Lubricants 1.43 

l Other vroducts 1.15 

TOTAL I 21.2 I 

Why Are Fossil Fuels Used 
as Non-energy Feedstocks 
an Issue in the Design of 
Domestic Emission 
Trading Systems? 
The use of fossil fuels as non-energy feedstocks poses 
an interesting challenge to the design of a domestic 
emissions trading system for greenhouse gases in 
Canada. These fuels present a significant measure- 
ment, monitoring and verification challenge in any 
emissions trading system. 

As demonstrated above, it is possible to distinguish 
between fossil fuels used for energy purposes and fos- 
sil fuels used for non-energy purposes. More difficult, 
however, is estimating the amount of greenhouse 
gases emitted and sequestered by the use of fossil 
fuels for non-energy purposes. In Table 2, the non- 
energy use of fossil fuels was shown to produce four 
different types of products in Canada. In reality, 
however, the situation is much more complex. 

When fossil fuels are used specifically as petrochemi- 
cal feedstocks, for example, they are converted into 
thousands of final products, and the residence time 
of carbon in most of these products has not been 
carefully assessed.9 Moreover, the production process 
may involve the creation of several intermediate 
products, each of which sequesters carbon at a differ- 
ent rate.10 As a result, developing an accurate estimate 
of the greenhouse gases that will be emitted or 
sequestered from the products produced from non- 
energy feedstocks based on the fossil fuel used is vir- 
tually impossible. 

These measurement problems can produce difficulties 
for all sorts of domestic emission trading systems. 
Within a credit trading system (NRTEE Options 1 and 
S), users of fossil fuels as non-energy feedstocks will 
have difficulty creating greenhouse gas emission 
reduction credits because of difficulties in determining 
a baseline and measuring actual emission levels. 

8 Personal communication with Ken Olsen, Environment Canada. 
9 Center for Clean Air Policy, Accounting for Non-fiel Uses of Fossil Fuels in an Upstream Carbon Trading System. 
10 The Center for Clean Air Policy paper indicates that there are 8 to 12 major intermediate products and about 100 minor ones. An 

intermediate product is a product produced through the use of fossil fuels as non-energy feedstocks that can then itself be used to 
produce another product. At least some of the carbon content of the fossil fuel is sequestered in the intermediate product and may 
be sequestered in a final product or may be released to the atmosphere if, for example, the intermediate product is combusted. 
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Under some forms of cap and allowance trading sys- 
tems (NRTEE Options 13,11 and 14), companies 
that use fossil fuels as non-energy feedstocks will 
have a difficult time determining actual emission lev- 
els, and therefore it will be difficult to assess perfor- 
mance relative to a cap on emissions. It will also be 
difficult for these firms to use continuous emission 
monitors to determine their emission levels because a 
portion of their fossil fuel-related emissions will not 
be generated through combustion. 

While these measurement problems are important, 
they are not insurmountable. After all, there are many 
sources and sinks of greenhouse gas emissions where 
estimates of the amount of greenhouse gases emitted 
or sequestered are uncertain. The issue can be 
addressed through the adoption and consistent use of 
standard rules and methodologies (e.g., emission fac- 
tors prepared by the IPCC or Environment Canada) 
to make emission estimates. Such emission factors 
would have to be applied to products with relatively 
uniform emission rates, so these products need to be 
defined and measured at the appropriate points. 

Fossil fuels used as non-energy feedstocks pose a 
much more significant problem, however, for 
allowance trading systems, where producers, 
importers and exporters of fossil fuels must hold 
allowances equal to the total carbon content of the 
fossil fuels they produce and import (NRTEE Option 
4). In fact, two major problems arise. 

First, fossil fuel producers and importers are not able 
to foresee the ultimate end use of their products. If it 
turns out that these fossil fuels have been used as 
non-energy feedstocks to produce products that will 
sequester the carbon contained in the fossil fuels for 
more than 20 years, producers and importers will be 
required to hold more allowances than needed to 
meet the environmental objective. This “overcontrol” 
of fossil fuel producers and importers imposes an 
unfair economic burden on these firms and flies in 
the face of the principle that no region or sector 
should bear an unfair share of the burden of meeting 
Canada’s emission reduction commitments. 

For example, in 1996, Canada’s fossil fuel producers 
and importers would have been required to hold 
allowances for: 

l the carbon content of fossil fuels combusted in 
Canada (454 Mt); 

0 the carbon content of fossil fuels released 
through the use of fossil fuel feedstocks (21 Mt); 
and 

l the carbon content of fossil fuels “permanently” 
sequestered through the use of fossil fuel feed- 
stocks (43 Mt). 

Out of a total of 518 Mt worth of allowances, 43 Mt 
(8.3%) would represent allowances that were not 
required from an environmental perspective because 
the carbon would not be released to the atmosphere. 
This, then, represents the extent of “overcontrol” and 
it is a significant amount. An emissions trading sys- 
tem should control actual emissions as accurately as 
possible. The use of fossil fuels as non-energy feed- 
stocks means this will not be the case in NRTEE 
Option 4 unless specific actions are taken to address 
this issue. 

Second, users of fossil fuel feedstocks have the poten- 
tial to be discriminated against in this system. After 

all, fossil fuel producers and importers will increase 
prices (to the extent possible) to encourage users of 
fossil fuels to take action.to reduce emissions. This 
price signal would penalize users of fossil fuels as 
non-energy feedstocks. After all, the fossil fuels used 
as non-energy feedstocks represent a significant com- 
ponent of the total costs faced by these firms in pro- 
ducing their products. If the use of fossil fuels by 
these firms does not actually produce emissions, but 
instead sequesters carbon, these firms are being 
unfairly penalized. If similar action is not taken in 
other countries, these firms can also be put at a com- 
petitive disadvantage. Once again, the principle that 
no region or sector should bear an unfair share of the 
burden of meeting Canada’s emission reduction com- 
mitments is threatened. This problem can only be 
addressed through the development of a mechanism 
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that provides some form of fiscal relief to the users of 
fossil fuels for non-energy purposes. 

Possible Options to 
Address issues Raised by 
the Use of Fossil Fuels as 
Non-Energy Feedstocks 
The Center for Clean Air Policy paper Accountingfir 

Non-fuel Uses of Fossil Fuels in an Upstream Carbon 

Trading System presents a number of options to 
address the issue of fossil fuels used as non-energy 
feedstocks. The remainder of this paper builds on the 
options presented in that paper and explores their 
implications for the potential domestic emissions 
trading systems being examined by the NRTEE. 

All of these options have two characteristics in 
common: 

l they seek to address the “overcontrol” issue by 
introducing more allowances or credits into the 
emission trading system; and 

l they seek to address the issue of financial penal- 
ties on users of fossil fuels as non-energy feed- 
stocks by providing these firms with access to 
these additional allowances or credits for use in 
meeting their own obligations or for sale to 
others to help them meet their obligations. 

Option 7 - Allocate Additional 
Allowances to Cover the Carbon 
That is U/tim&tely Sequestered in 
Products Produced with Fossil Fuel 
Feedstocks 

Under NRTEE Option 4, fossil fuel producers and 
importers would face a cap on the carbon content of 
their fossil fuels used in Canada. If this cap ends up 
including the carbon content of fossil fuels that is 
ultimately sequestered in long-lived products, actual 
emissions will be below the cap and the system will 
“overcontrol” emissions. At the same time, however, 

fossil fuel producers and importers have no way to 
trace the end use of their products and will not know 
if the carbon content of their products has been 
emitted or sequestered. 

One way to address this problem would be to provide 
additional allowances to producers and importers 
that would cover the carbon content of fossil fuels 
that is ultimately sequestered in long-lived products. 
In 1996,8.3% of the potential greenhouse gas emis- 
sions associated with the use of fossil fuels in Canada 
were “permanently” sequestered. Accordingly, each 
fossil fuel producer and importer would receive 8.3% 
more allowances than their emissions cap. This 
would reflect the fact that, on average, 8.3 tonnes of 
every 100 tonnes of carbon would be sequestered. 
Some fossil fuel producers (e.g., coal producers) that 
see little of their product go to non-energy uses could 
be excluded from this arrangement. 

This option is simple to administer and implement. It 
is, however, problematic if in reality different fossil 
fuel producers and importers see vastly different per- 
centages of their product go to non-energy uses in 
Canada. Companies that actually had more than 
8.3% of the carbon content associated with their 
product sequestered through non-energy uses would 
be penalized under this system. Moreover, this solu- 
tion would provide little relief to the users of fossil 
fuels as non-energy feedstocks under an upstream 
carbon content trading system. This is because such a 
minor change in the number of allowances required 
by fossil fuel producers and importers would have 
only a small effect on the price increase passed 
through the system. 

It is possible, however, to adjust this approach to 
address the second concern. For example, the extra 
allowances (8.3%) could be distributed to firms that 
use fossil fuels as non-energy feedstocks in propor- 
tion to their purchase of fossil fuel feedstocks. These 
firms could then sell these allowances to the fossil 
fuel producers and importers who would need them 
to remain in compliance under NRTEE Option 4. 
The revenue produced through the sale of the 
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allowances would help these firms weather the price 
increases generated by a cap on the carbon content of 
fossil fuels in an upstream emissions trading system. 

While this system sounds relatively straightforward, it 
would be a challenge to ensure that these allowances 
were distributed equitably. As noted above, fossil fuel 
feedstocks are used to produce thousands of prod- 
ucts, each of which sequesters carbon at a different 
rate. Trying to distribute allowances in a manner that 
reflects the actual sequestration of carbon would 
require a much more detailed analysis of what hap- 
pens to fossil fuel feedstocks after they enter the firms 
that make use of them. This level of detail would 
probably make the allocation of allowances too cum- 
bersome. At the same time, distributing allowances 
on the basis of the quantity of fossil fuel feedstocks 
used by these firms is unlikely to be equitable, 
because the use of these feedstocks (and the rate of 
carbon sequestered) will vary from firm to firm. 

This approach could also make some sense under 
NRTEE Options 13,ll and 14. In this system, caps 
are imposed on the emissions of individual chemical 
companies and other non-energy users of fossil fuels. 
If compliance with these caps is determined by moni- 
toring fossil fuel purchases by these firms (for both 
energy and non-energy use), the distribution of 
allowances for fossil fuel purchases associated with 
non-energy use would be critical As noted above, 
however, some equity concerns would arise because 
of the different uses of these fuels for non-energy 
purposes in different firms. On the other hand, addi- 
tional allowances would not need to be provided if 
compliance were determined by monitoring actual 
emissions from combustion and the use of emission 
factors (using agreed upon methodologies) to deter- 
mine greenhouse gas emissions from the non-energy 
use of fossil fuels. 

option 2 - Provide Credits to 
Chemical Companies and Other 
Non-Energy Fossil Fuel Product 
Users for the Sequestration of 
Carbon 

Under this approach, the federal government would 
define a standard level of sequestration associated 
with products produced with the use of non-energy 
fossil fuel feedstocks. As noted earlier, this would be a 
challenging task, because the amount of carbon 
sequestered varies in each of the thousands of final 
products produced through the use of fossil fuels as 
non-energy feedstocks. Nonetheless, a standard set of 
general guidelines could probably be agreed upon. 

Under a credit trading system (NRTEE Options 1 or 
S), this approach could be used to allow chemical 
companies and other non-energy fossil fuel product 
users to create greenhouse gas emission reduction 
credits for actions that sequester carbon. In NRTEE 
Option 1, care would need to be taken to ensure that 
credits were not awarded for actions that sequester 
carbon that is not included in Canada’s greenhouse 
gas emissions inventory (e.g., the production of 
asphalt). If a credit was awarded for asphalt produc- 
tion, and that credit was sold to a greenhouse gas 
emitter, that emitter would be allowed to increase its 
own emissions without having made a contribution 
to reducing the emissions in Canada’s greenhouse gas 
inventory. In NRTEE Option 8, if the regulations or 
standards applied to chemical companies and other 
non-energy users of fossil fuels covered their total 
consumption of fossil fuels (for energy and non- 
energy purposes), this approach would allow them to 
create credits through sequestration that could be 
applied against these regulations or standards. 

This approach could also make some sense under 
NRTEE Options 13,ll and 14. In this system, caps 
are imposed on the emissions of individual chemical 
companies and other non-energy users of fossil fuels. 
If compliance with these caps is determined by moni- 
toring fossil fuel purchases by these firms (for both 

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

0 
m 
0 
m 
l 
m 
m 
l 
m 
l 
l 
m 
l 
m 
l 
0 
l 
l 
l 
l 
l 
0 
m 
l 
0 
0 
m 
0 
m 
0 
m 
m 
m 
0 
0 
0 
m 
m 
m 
m 
0 
m 
l 
l 
m 
l 
l 
m 
m 
m 
0 
0 
0 
0 
l 



energy and non-energy use), these companies could 
create emission reduction credits for carbon 
sequestered and apply them against these caps. On 
the other hand, such credits would not be necessary if 
compliance was determined by monitoring actual 
emissions from combustion and the use of emission 
factors (using agreed upon methodologies) to deter- 
mine greenhouse gas emissions from the non-energy 
use of fossil fuels. 

Finally, in an upstream carbon content trading sys- 
tem (NRTEE Option 4), chemical companies and 
other non-energy fossil fuel users could create credits 
for the carbon they sequester through the use of fos- 
sil fuel feedstocks. These credits could then be sold to 
fossil fuel producers and importers to allow those 
companies to be in compliance with their caps. As in 
Option 1 above, the funds obtained would help com- 
pensate these companies for the price increases they 
faced under such an emissions trading system. 

A potential danger here is the system’s complexity. 
The production of products with fossil fuel feed- 
stocks often consists of several stages. Care would 
have to be taken in designing the system to ensure 
that credits could only be created at one stage of the 
production process for a specific product. If credits 
are claimed at two different stages of the process, 
double counting will occur. This could threaten the 
environmental objective of the trading system, 
because the sale of credits could result in more emis- 
sions being produced than had actually been 
sequestered through creditable activities. Double 
counting can also produce equity concerns, as only 
some firms produce credits that do not reflect actual 
carbon sequestration. While this system is much 
more complex than Option 1 above, it could ulti- 
mately facilitate the development of better emission 
and sequestration factors and a more accurate green- 
house gas emissions inventory. 

Option 3 - Set Aside a 
Predetermined Number of Credits 
for Non-Energy Uses of Fossil Fuels 
and Award These Allowances to 
Applicants 

This option combines elements of Options 1 and 2. 
Under this approach, a specified additional set of 
allowances or credits (8.3% more than the emissions 
cap) is once again created. In Option 1, these addi- 
tional allowances were distributed either to fossil fuel 
producers and importers or to the users of fossil fuels 
for non-energy purposes. Option 3, however, would 
award these additional credits to firms that could 
demonstrate that they had taken actions to sequester 
carbon emissions as outlined in Option 2. 

As a result, Option 3 (like Option 2) is less arbitrary 
than Option 1. Additional allowances are provided 
only when demonstrable evidence exists that actions 
have been taken that will sequester carbon dioxide. 
As a result, both Option 2 and Option 3 are more 
equitable than Option 1, because the benefits associ- 
ated with the allocation of additional allowances or 
credits into the system are likely to be more accurate- 
ly matched to firms and activities that actually 
sequester carbon. 

At the same time, Option 3 (like Option 1) is more 
environmentally effective than Option 2, because 
there is a limit on the number of allowances or cred- 
its associated with carbon sequestration. This elimi- 
nates the danger of double counting that was identi- 
fied in Option 2 and provides more assurance that 
the environmental objective will be met. 

Accordingly, Option 3 appears to be the best of the 
three options presented. However, it is not perfect. 
For example, equity concerns do exist in Option 3. 
Credits are only awarded to a specific limit. Some 
firms may receive credits that represent double 
counting and some firms that are actually sequester- 
ing carbon may be excluded from obtaining credits. 
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Implementation Issues 
Associated with the 
Three Options 
This discussion of options for addressing the use of 
fossil fuels as non-energy feedstocks in a domestic 
emissions trading system raises several issues related 
to implementation. Three of these issues are briefly 
discussed below. 

First, Options 1 and 3 assume that it is possible to 
determine how much of the carbon contained in fos- 
sil fuels will be “permanently” sequestered at the time 
that allowances are distributed or limits are set on the 
availability of credits associated with carbon seques- 
tration. It is possible to develop an estimate of the 
quantity of carbon sequestered in long-lived products 
produced with fossil fuel feedstocks on an annual 
basis. As this number is likely to change over time, 
the quantity of additional allowances or credits could 
be adjusted on an annual basis. 

Second, Options 2 and 3 require a detailed under- 
standing of the rate at which carbon is sequestered in 
products produced with fossil fuel feedstocks. Getting 
an accurate understanding of this is likely to be an 
enormous task. There will be a need to understand 
the production process of products and the role of 
intermediate products in the production process, and 
to have a mechanism for tracing the production path 
of a product from the moment fossil fuels enter a 
chemical plant until the final product is produced. 

Third, Options 2 and 3 both require some mecha- 
nism for approval and certification of credits. Given 
the potential for double counting, and its implica- 
tions for equity, this process is quite important. One 
way to address the issue is to ensure that non- 
government representatives, particularly from indus- 
try, are included in the approval process. In Option 3, 
with its limited availability of credits, industry repre- 
sentatives will have a clear incentive to ensure that 
the credits are legitimate. 
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The Airlie Carbon Trading Papers 
The Airlie Carbon Trading Papers are intended to help lay the intellectual foundation for a US greenhouse gas 
emissions trading system, which is a leading policy option for realizing the cost-effective greenhouse gas 
emission reductions needed to address global climate change. The papers are the product of a unique research, 
analysis and dialogue process directed by the Center for Clean Air Policy. Since November 1996, the Center has 
convened regular meetings of its “Greenhouse Gas Emissions Trading Braintrust,” a group of high-level 
representatives of industry, environmental organizations, state and federal government agencies and academe. 

Braintrust members and Center staff conduct research and analysis of key design and implementation 
questions, then bring their findings and proposals to the group for discussion. The purpose of this process is to 
investigate alternative design options in detail rather than to arrive at consensus on a preferred option. 

Priority issues identified by the Braintrust include: definition of the instrument that would be traded, 
determination of who would be required to hold allowances, methods for allocating allowances, and the 
elements of the trading system compliance infrastructure. Braintrust members agreed to start with a focus on 
energy-related carbon dioxide emissions. Secondary issues identified by the Braintrust include the integration 
of additional greenhouse gases into the system, the incorporation of emissions reductions from forestry and 
land use activities and foreign countries, and the mitigation of any adverse impacts on US industry of carbon 
regulation. 

Why the ‘IAirZie” Carbon Trading Papers? The Airlie Center serves as the backdrop for the Braintrust’s quarterly 
meetings. Situated outside the Washington, DC beltway in Warrenton, Virginia, Airlie provides an informal, 
congenial atmosphere that allows participants to leave their affiliations “at the door” and to build strong 
working relationships. These factors have been critical to the success of the Braintrust process. 

The Center for Clean Air Policy wishes to express its gratitude to the Office of Policy, Planning and Evaluation 
at the US Environmental Protection Agency and the “Friends of the Center” for their financial support of the 
Center’s Greenhouse Gas Emissions Trading Braintrust. The Center also gives thanks to the staff of the Airlie 
Center. 

About the Center for Clean Air Policy 
Since its inception in 1985, the Center for Clean Air Policy has developed a strong record of designing and 
promoting market-based solutions to environmental problems. The Center’s dialogue on acid rain in the 1980s 
identified many of the elements of the SO2 control program that were adopted by the Bush Administration 
and eventually codified in the Clean Air Act Amendments of 1990. Since 1990, the Center has been active on 
the issue of global climate change. Center staff have participated in the Framework Convention on Climate 
Change negotiations and in domestic efforts to address greenhouse gases, analyzing and advocating market- 
based climate policies such as emissions trading and joint implementation. The Center brokered the world’s 
first energy sector joint implementation project. The Center is also active in the areas of air quality regulation, 
electricity industry restructuring, and transportation and land use. 
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I. Introduction 
In 1994,5.63 quads (quadrillion BTUs) of fossil 
energy were used for non-fuel purposes in the US, 
accounting for about six percent of energy 
consumption (see Table 1). In an “upstream” 
greenhouse gas emissions allowance trading system, 
which would assign allowances to fossil fuel producers 
based on the carbon content of the fuel they produced 
or sold, accounting for this non-fuel use would be a 
difficult issue. The question raised is whether or not 
fuel producers would be required to hold allowances 
for fossil fuel that was not combusted. The resolution 
of this issue would depend on the ultimate fate of the 
fuel: Logically, producers would be required to hold 
allowances for carbon that made its way into the 
atmosphere quickly, but would be exempted from 
holding allowances for carbon that was sequestered 
for long periods of time. Requiring allowances for 
carbon not released into the atmosphere would 
unnecessarily raise the compliance costs of fossil fuel 
producers and consequently the costs of inputs to the 
users of fossil fuel products. 

The purpose of this paper is to provide a closer look 
at the use of fossil energy for non-fuel purposes in the 
US, and to then present alternative policy options for 
accounting for this non-fuel use in an upstream 
trading system, The paper argues for a two-track 
approach to accounting for non-fuel uses: First, fossil 
fuel producers would be exempted from holding 
allowances for carbon embodied in products such as 
asphalt, because such carbon almost certainly would 
be sequestered for the long-term. Second, a program 
should be established to compensate chemical 
companies and other firms for the cost of carbon 
allowances that is passed through to them but which 
relates to carbon that was sequestered in products 
such as hard plastics. The paper identifies several 
program options. Such compensation would ensure 
that petrochemical feedstock costs were not raised 
unnecessarily and would mitigate any adverse 

competitiveness impacts on chemical and other 
companies resulting from carbon regulation. 

II. Overview of Non-fuel 
Uses of Fossil Fuels 

According to EIA statistics presented in Table 1, the 
major end uses of fossil fuels not used for energy 
include liquefied petroleum gases (LPG), asphalt and 
road oil, petrochemical feedstocks, lubricants and 
natural gas. LPG and natural gas do not actually 
represent end uses themselves; LPG used for non-fuel 
purposes is employed almost entirely by the chemical 
industry, primarily to make industrial organic 
chemicals, while natural gas is also used by the 
chemical industry, mainly to make nitrogenous 
fertilizers and industrial organic chemicals. The 
chemicals produced by the chemical industry often 
are sold to other companies, which convert them into 
furniture, synthetic clothing, plastic wrap, bottles and 
thousands of other products. Overall, the chemical 
industry accounts for over 60 percent of non-energy 
fossil fuel use. Another 20 percent may be attributed 
to asphalt and road oil, while the steel industry 
accounts for about four percent of non-energy fossil 
fuel use through its use of coal and petroleum coke as 
a feedstock. Some of the products made from fossil 
fuels effectively sequester carbon for long periods of 
time (e.g., asphalt and hard plastics), while others do 
not (for example, lubricants). 

In its guidelines for constructing national inventories, 
the Intergovernmental Panel on Climate Change 
(IPCC) presents an approach to calculating the 
amount of carbon sequestered in non-fuel fossil fuel 
products. The IPCC guidelines state that carbon 
sequestered in products for the long-term (defined as 
twenty years or more) should not be included in 
national emissions inventories, while carbon 
sequestered in products but released back to the 
atmosphere in less than twenty years should be 
included.1 Because the IPCC methodology for non- 

1 United Nations Environment Programme (UNEP), Organisation for Economic Co-Operation and Development (OECD), 
International Energy Agency (IEA), Intergovernmental Panel on Climate Change (IPCC). Revised 1996 Guidelines@ National 
Greenhouse Gas Inventories. IPCC: Bracknell, UK, 1997. 
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Table 1 
Use of Combustible Energy for Non-fuel Purposes, 1994 

(Quadrillion Btu) 

End Use 1994 Quads % of Total 

Petroleum 

Asphalt and Road Oil 1.17 20.8% 

Liquefied Petroleum Gases 1.80 32.0% 

Lubricants 

Petrochemical Feedstocks 

0.35 6.2% 

1.26 22.4% 

Petroleum Coke 

Other (Waxes, misc.) 

0.20 3.6% 

0.30 5.3% 

Coal 

Natural Gas to Chemical Plants 

0.02 0.4% 

0.53 9.4% 

Total 5.63 100% 

Source: DOE Energy Information Administration, Annd Energy Review 1995, Table 1.15. 

fuel uses will be used for constructing the US national 
greenhouse gas inventory and for determining whether 
the country is in compliance with the international 
emissions limitation obligations made under the Kyoto 
Protocol, it also should be used for determining the 
total number of allowances allocated in a US 
greenhouse gas cap-and-trade system. If the US were 
to establish a different set of accounting rules for the 
domestic regulations it establishes to meet its Kyoto 
commitments, then it might over- or under-comply 
with its obligations strictly as a result of differences in 
accounting methods.2 

Accounting for carbon sequestered in products in the 
design of a carbon trading system presents several 
difficulties, however. These include: 

1. Identification of End Use: Because fossil fuel 
producers typically do not know whether the 
carbon in some of their products is ultimately 
sequestered or emitted, it would be difficult to 
adjust the carbon allowance budgets of these 
producers to take sequestered carbon into 
account. This is especially true in the case of 
“dual fuels” such as ethane, butane and propane, 

2. 

which are produced by both refineries and gas 
treatment plants and may be used either as 
energy sources or as petrochemical feedstocks. 
Similarly, refineries typically will not know 
whether petroleum coke sold to a steel mill will 
be used for energy purposes or as a production 
input. 

Sequestration Characteristics of End Products: 

Even when it may be clearly ascertained that a 
fossil fuel product has been used for non-energy 
purposes, it may be difficult to determine 
whether or not the carbon will be sequestered or 
returned to the atmosphere. As noted, fossil fuels 
used as petrochemical feedstocks are converted 
into thousands of different products, produced 
by thousands of different firms. It therefore may 
be difficult to track the fuel sold by a particular 
refinery to its end use; further, even if the final 
products may be identified, it may be difficult to 
know whether these products effectively 
sequester carbon or not. While the IPCC and the 
US Department of Energy’s Energy Information 
Administration (EIA) have made some attempt 

2 This paper acknowledges the legitimacy of the argument that the sequestration of carbon for only twenty years may not represent a 
real contribution to addressing climate change. 
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to estimate the amount of carbon sequestered in 
products, the residence time of carbon in most 
fossil fuel-based products has not been carefully 
assessed. 

3. Incineration: There is no guarantee that 
products that effectively sequester carbon such as 
plastic furniture will be used or landfilled 
indefinitely; instead, they may be incinerated. In 
this case, their carbon would be released to the 
atmosphere. Thus it would not make sense to 
exempt fossil fuel producers from holding 
allowances for the carbon embodied in products 
that are eventually incinerated. 

III. Policy Treatment of 
Non-fuel Uses of 
Fossil Fuels 

Several policy options exist for overcoming these 
obstacles and accounting for non-energy uses of 
fossil fuels. 

Option 1: Require allowances for all carbon 

contained in fossil fuels. The premise behind this 
option is that the amount of carbon sequestered in 
non-energy products is relatively small and that the 
benefits of exempting non-energy fossil fuel use from 
allowances would be outweighed by the difficulties 
and costs of accounting for non-fuel fossil energy 
use. Since non-fuel uses of fossil energy account for 
six percent of energy use, sequestered carbon as a 
percentage of total carbon embodied in fossil fuels 
must be even less. The obvious drawback to this 
option is that it would essentially overcontrol carbon 
dioxide emissions, thereby unnecessarily increasing 
compliance costs. These cost increases would be 
passed forward to consumers, at least to some extent, 
and perhaps back to refinery workers and 
shareholders as well. If one assumes a carbon price of 
one hundred dollars per ton of carbon as indicated 
by current modeling efforts, then the costs of 
overcontrol could exceed $5 billion per year. 

Option 2: Discount the total number of allowances 

required for all refineries and natural gas treatment 

plants by a predetermined percentage. Under this 
approach, all oil refineries and gas processing plants 
might be required to hold allowances for only 95 
percent of the carbon embodied in fossil fuels that 
they processed or sold. The actual percentage would 
equal the percentage of fossil fuels actually 
combusted according to the national emissions 
inventory. Under this approach each firm would need 
to buy fewer allowances or would have more 
allowances to sell than it would if no accounting 
adjustment for non-energy fuel use were made. A 
variation on this approach would be to establish 
different percentages for refineries and gas treatment 
plants. Discounts would not be applied to the carbon 
contained in coal, because very little coal is used for 
non-fuel purposes. 

Like option 1, this method could be administered 
simply and cheaply and would limit the total number 
of exemptions given out for non-fuel uses. This 
approach would be unfair, however, if the carbon 
contained in non-fuel products as a percentage of 
total carbon processed varied greatly among 
refineries and treatment plants. A refinery that sold 
one-half of its carbon output to chemical companies 
but was required to hold allowances for 95 percent of 
its carbon would face unnecessarily high compliance 
costs. 

Option 3: Grant exemptions only for carbon that 

fossil fuel producers know with certainty to be 

sequestered. Under this approach, oil refineries 
would not be required to hold allowances for the 
carbon embodied in asphalt,and road oil (and 
perhaps other products), but they would need 
allowances for all other carbon processed or sold. 
Natural gas treatment plants would be required to 
hold allowances for all carbon. 

This option would be easy to administer (though not 
as easy as options 1 and 2): Refineries would simply 
subtract the amount of carbon embedded in asphalt 
when calculating the number of allowances they 
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needed. The carbon content of asphalt could be feedstock costs that related to allowances for carbon 
established easily. that was sequestered rather than emitted. 

A drawback of this approach is that fuel producers 
still would be required to hold allowances for some 
carbon that eventually was sequestered. The EIA has 
estimated that in 1994, approximately 29 percent of 
the carbon sequestered in products was found in 
asphalt and road oil.3 The system thus would not 
capture over 70 percent of carbon sequestered in 
fossil fuel-based products. In addition, the costs to 
consumers of fossil fuel products would rise more 
than necessary, as under options 1 and 2, and the US 
would overcomply with its international emissions 
obligation. 

This approach would not directly reimburse fossil 
fuel producers for their expenditures for carbon 
allowances purchased for sequestered carbon. It 
would benefit these producers, however, because it 
would try to ensure that the cost of feedstocks was 
not unnecessarily increased. Demand for fossil fuel 
products thus would not be unfairly reduced. 

Implementation 

Option 4: Institute a detailed regulatory program to 

reward rebates to chemical companies and other 

non-energy fossil fuel product users for the 

sequestration of carbon. Under this approach, the 
federal government would attempt to carefully define 
the level of sequestration associated with different 
products and then give rebates to chemical 
companies and other firms producing these products. 
Rebates could come in the form of money, carbon 
allowances or tax credits. They would be given to 
chemical companies and other non-energy fuel users 
rather than to fossil fuel producers because it would 
be possible at the fossil fuel consumer level to 
accurately assess whether embodied carbon was 
sequestered or emitted. 

To implement this approach the federal government 
would have to determine sequestration rates for the 
various fossil fuel-based products made by chemical 
and other companies, and then award allowances 
based on total embodied carbon. At first glance, this 
task would not seem administratively feasible, 
because of the diff&lty of determining how dual 
fuels are used and of setting sequestration rates for 
thousands of products. 

The rationale for giving rebates to non-fuel users is to 
compensate them for unnecessary cost increases: If 
fossil fuel producers were to purchase allowances for 
carbon that eventually was sequestered, then the cost 
of petrochemical feedstocks would rise. This is 
because fuel producers would pass at least some of 
their cost increases to their customers. Awarding 
rebates to chemical companies would compensate 
these firms for the portion of the increase in their 

One way of resolving the issue of dual fuels would be 
to implement the system at the “intermediate 

product” level. This is the point in the production 
cycle of a dual fuel at which the fuel may no longer 
be used profitably as an energy source and therefore 
must be used as a feedstock. Implementing the 
program at this level would eliminate the problem of 
determining whether dual fuels were combusted or 
used as feedstocks. There are approximately eight to 
twelve major intermediate products and roughly one 
hundred minor ones; they are used to produce 
thousands of plastic, rubber, chemical and cloth end 
products.4 

To overcome the problem of determining the 
sequestration characteristics of the thousands of end 
products which intermediate products become, all 
end products could be classified as either durable or 

3 Energy Information Administration. Emissions ofGreenhouse Gases in the US, 1995, Table 7. 
4 The following example illustrates how an intermediate product may be produced and used: Naphtha is used to produce the dual 

fuel benzene, which is refined into cumene. Cumene is then processed to create the intermediate product phenol, which is still a 
hydrocarbon but can no longer be used as fuel. Phenol is manufactured into many types of resins, which are used to make a 
multitude of end products, such as epoxy. 
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non-durable. Rebates then would be set based on the 
percentage of end products that fit into each 
category. Durable products would be defined as those 
products that sequester carbon over the long term 
and would include hard plastics and possibly 
synthetic clothing, while non-durable end products 
would include such products as solvents and 
fertilizers. These do not sequester carbon over the 
long term. 

The rebate established for each intermediate product 
would be discounted to account for incineration. For 
example, if it were determined that ten percent of all 
garbage in the US were incinerated, then the rebate 
level would be reduced by ten percent. 

It probably would be desirable to employ this option 
in combination with option 3. Under this hybrid 
approach, exemptions could be given to fossil fuel 
producers for certain activities such as asphalt 
production, while allowances could be rebated to 
fossil fuel users for other activities such as the use of 
natural gas and LPG as petrochemical feedstocks. 
Care would have to be taken to ensure that a given 
activity was not awarded both an exemption at the 
fuel producer level and a rebate at the consumer level. 

Advantages 

The chief advantage of this option is that it would 
provide the most systematic means of recognizing 
non-fuel uses of fossil energy. Allowances would be 
awarded to affected firms based on the extent to 
which they produced products that sequestered 
carbon, rather than arbitrarily (as under option 2) or 
not at all (as under option 1). The system also would 
provide more comprehensive recognition of 
sequestered carbon than option 3. 

A second benefit of this system is that giving rebates 
would mitigate the adverse impacts on competi- 
tiveness suffered by US chemical companies as a 
result of the passthrough of the cost of carbon 
allowances. These impacts would arise if the cost of 
fossil fuel-based feedstocks of chemical producers in 
other countries was not also increased by carbon 

policy. This likely would be the case in developing 
countries, which probably will not adopt 
international greenhouse gas emissions reduction 
commitments in the same time frame as 
industrialized countries. 

One difficulty that must be considered here is that 
the rebates could possibly overreward US chemical 
companies. If refineries did not pass the full cost of 
allowances on to the chemical companies, then the 
rebates paid to the chemical producers for 
sequestered carbon could be greater than the costs 
those producers actually bore. It is thus conceivable 
in such a case that importers of chemicals to the US 
would charge the US with providing an illegal trade 
subsidy to its chemical companies. This possibility 
deserves further attention but is beyond the scope of 

this paper. 

Disadvantages 

A drawback of this approach is its complexity. By 
focusing on intermediate products and by classifying 
all end products as either durable or non-durable, 
this method is designed to balance the need for 
accurate assessments of sequestration rates with the 
need for administrative feasibility. Nevertheless, it 
would be more difficult and costly to implement than 
the first three options described. This complexity 
likely would lead to gaming: One can envision a 
chemical company finding a profitable way of using 
an intermediate product for energy purposes, thereby 
earning a rebate to which it was not entitled, or 
converting one intermediate product into another 
and then claiming carbon allowances for both. 

A second disadvantage of this approach is that it 
would apply to fossil fuel users only and not to fuel 
producers. In theory, these producers should be able 
to pass the cost of carbon allowances on to 
consumers; in practice, however, because refining is a 
tight-margin business, they may not be able to. By 
giving allowances to fuel users rather than producers, 
this approach may overcompensate fuel users by 
giving them allowances for all carbon contained in a 

Accounting for Non-fuel Uses of Fossil Fuels in an Upstream Carbon Trading System 
5 



particular fossil fuel product, even when they bore 
only a portion of the cost of the carbon allowances 
purchased by fuel producers. Fossil fuel producers 
would lose, because they would not be compensated 
for that portion of their cost increases that they were 
not able to pass on. 

more rigorous such as proof of cost-effectiveness 
relative to other sequestration activities. The 
government probably would have to develop a body 
of knowledge similar to that needed to implement a 
more comprehensive regulatory program (option 4). 

A final problem is that if chemical companies and 
other firms were rewarded allowances for more tons 
of carbon than they had actually sequestered, then 
the program could cause the US to fail to meet its 
emissions cap. This could occur because of active 
overreporting or because the sequestration rates set 
by the government for the various intermediate 
products were higher than the true rates. 

This approach would recognize carbon sequestration 
more systematically than under options 1 and 3. A 
second advantage is that the integrity of the carbon 
cap would not be jeopardized because the total 
number of allowances set aside for carbon 
sequestered by fossil fuel-based products would be 
capped. Third, total transaction costs to industry 
would be lower than under option 4, partly because 
participation would be optional. 

Option 5: Set aside a predetermined number of 

allowances for non-fuel uses, and then award these 

allowances to applicants. Under this approach, 
which would be similar to the Conservation and 
Renewable Energy Reserve (CRER) program within 
the Acid Rain law, the federal government would 
award a set number of carbon allowances to 
qualifying bidders on a first-come, first-served basis. 
The size of the allowance set-aside would be a 
function of the total amount of carbon estimated to 
be sequestered in products, as calculated in the 
national emissions inventory. 

One disadvantage of this system is that it would be 
more difficult and costly to implement than options 
1 through 3; in addition, sequestration by products 
would not be recognized as fully as under options 2 
and 4. Finally, this method would not ensure that all 
parties deserving allowances would receive them. Like 
option 4, this method could be used in combination 
with option 3. 

Like option 4, this option probably would apply to 
chemical companies and non-energy fossil fuel users 
rather than to fuel producers, because these 
consumers would be better able to demonstrate that 
some portion of the carbon in their products was 
sequestered. Fossil fuels producers would not be 
prohibited from bidding, however, and it is possible 
that fuel producers and chemical companies would 
jointly bid. 

Option 6: Set aside a predetermined number of 

allowances for non-energy uses, and then establish 

an independent body to allocate the allowances. 

Under this option, which is a variation on option 5, 
the government would again set aside a predeter- 
mined number of allowances, but it would turn the 
allocation of those allowances over to an independent 
body. This organization might include representatives 
of affected parties such as fossil fuel producers, 
chemical companies and steel mills, or it might be a 
nonprofit board that included representatives of 
other interested parties as well as those from 
industry. 

To implement this option, the federal government In theory, this approach would shift the 
would establish rules for calculating carbon administrative costs and the burden of difficult 
sequestered, an application mechanism, and criteria judgment calls to the affected parties. Given the 
for evaluating applications. These criteria could range allowances’ potential value of several billion dollars 
from a simple requirement that the needed per year, however, industry probably would find it 
paperwork be completed correctly to something worthwhile to engage in this process. The industry 
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body would develop the criteria and procedures for 
awarding allowances, while the government might 
play a variety of different roles. These could include 
chairing the organization, overseeing the process to 
ensure that it was fair, and reviewing the final 
allocation to ensure that it was fair. As with option 5, 
one advantage of this system is that the total number 
of allowances set aside would not exceed a 
predetermined amount. Another advantage might be 
that the organization, because of its independence, 
would have flexibility in determining its budgets and 
allocating its funds. For instance, the group might 
fund itself by selling a percentage of the allowances 
set aside for sequestration. This option also could be 
employed in combination with option 3. 

IV. Conclusion 
Equity and cost considerations, as well as consistency 
with international emissions accounting rules, dictate 
that non-fuel uses of fossil fuels be taken into 
account in the design and implementation of an 
upstream system. Doing so is difficult, however, 
because fossil fuel producers are not aware of the fate 
of the carbon embodied in many of the products 
they sell and because it is difficult to ascertain 
whether or not the carbon contained in many 
products is emitted or effectively sequestered. 

A number of options are available for accounting for 
carbon sequestered in fossil fuel-based products. 
Some of these (options 1 through 3) apply to fossil 
fuel producers, while others (options 4 through 6) 
apply more to consumers; some (options 1 and 2) are 
rather blunt instruments that would be easy to 
implement, while others (options 4 through 6, 
especially 4) would be relatively difficult to 
administer but would account for sequestered carbon 
in a systematic, targeted fashion, giving rebates where 
due. Option 3, exempting refineries from holding 
allowances for products such as asphalt, would have 
the advantage of being both targeted and easy to 
implement. 

A two-tiered approach to accounting for non-fuel 
uses of fossil fuels probably would be sensible. The 
first prong of this approach would exempt fossil fuel 
producers from holding allowances for sequestered 
carbon that could easily be identified and quantified 
at the fuel producer level. An example would be the 
carbon embodied in asphalt. The second component 
would account for carbon sequestration that cannot 
be identified by the fuel producer. It would provide 
rebates to chemical companies and other firms that 
make products that sequester carbon. These rebates 
would compensate chemical companies for the 
portion of their feedstock costs that represented the 
cost of allowances for carbon that was sequestered 
rather than emitted. The advantage of a two-track 
approach is that it would provide comprehensive 
coverage of total carbon sequestered in non-energy 
fossil fuel products and at the same time could be 
designed so that it was administratively feasible. 
Ultimately, the choice among the options presented 
in this paper would involve weighing the benefits that 
come with greater complexity against higher 
transaction costs. 
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