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oreword &ileen Clauaasen, President, Pew Center on Global Climate Change

At a Pew Center conference on Early Action held in Septembar 1999, DuPont announced plans
to reduce its greenhouse gas emissions 65 percent from 1290 levels by 2010. BP Amoco intends to reduce
greenhouse gas emissions by 10 percent of 1930 levels by 2010 and has implemented an emissions
frading system across all of its businesses. United Technologies Corporation has announced targets to

reduce energy and water usage by 25 percent per dollar of sales by 2007.

Motivated by factors ranging from a desire to monitor and reduce energy consumption to concern
for the environment to anticipation of future requirements to cut emissions that contribute to climate
change, a2 growing number of companies are voiuntarily undertaking action to reduce their greenhouse gas
emissions. This report provides an overview of how greenhouse gas emissions are estimated and reported in
emissions nventories. It highlights a variety of approaches taken by companies to identify, track, and curb

their emissions, and provides insights from their experiences.

This Pew Center report is the first in a new series aimed at 1dentifying practical soluticns ta address
climate change. The Solutions series is aimed at providing individuals and organizations with tools to evalu-
+- ate and reduce their contrit;utions to climate change. This first report, prepared by Christopher Loreti, William
Wescott, and Michae! Isenberg of Arthur D. Littie, Inc., identifies credible approaches and offers a sef of
principles for conducting emissions inventories. The authers 1dentify key decision points in efforts to conduct
an emissions inventory. They note that the purpose of an inventory should influence the approach, pointing
out, for example, the tension that exists between encouraging consistency in reporting practices and provid-

ing flexibility to reflect a specific company’s unigue circumstances.

In the absence of a comprehensive climate policy regime, voluntary efforts to identify and reduce
greenhouse gases at the source are critical. Ensuring that such efforts are ultimately recognized under
future policy regimes 1s equally important and only likely to be possible if greenhouse gas emissions reduc-
tions are found to be real, quantifiable, and verifiabte. A subsequent Pew Center report will address key

tssues in the verification of emissions inventories and emissions reductions.

The authors and the Pew Center would like to thank the companies featured in this report for
sharing tfieir stories and insights, and acknowledge the members of the Center's Business Environmental
Leadershtp Council, as well as Janet Raganathan and others involved in the Greenhouse Gas Measurement
& Reporting Protocol Collaboration, for their review and advice on a previous draft of this report.

Il
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ecutive Summary
There is great interest today in the inventorying of greenhouse gas (GHG) emissions by
corporations — perhaps more than there has ever been for a voluntary environmental initiative. This
interest is part of the general trend among corporations towards increased reporting of environmental
performance. In addition, many arganizations have concluded that enough is known to begin taking
action now to understand, to manage, and to reduce their GHG emissions. The possibility of earning
credit for taking voluntary actions to reduce emissions is also a motivating factor for many companies

to conduct inventories. Conducting an inventory is a necessary first step in managing GHG emissions.

This paper provides an overview of key issues in developing greenhouse gas emissions inventories,
with particular emphasis on corporate-leve! inventories. It illustrates the range of current activities in the
field and the experience of major corporations that conduct GHG emissions inventaries. Areas of general
agreement, as well as unresolved issues in emissions inventorying, are described. More specifically, the

-

paper discusses: _

* How national fevel emissions inventories relate to corporate and facility inventories,

* How companies conduct their inventories,

=+
* |nventory accuracy,
¢ How companies decide which emissions te include {drawing boundaries),
¢ Baselines and metrics,
e Challenges for corporations in cenducting global inventories, and
¢ Learning from similar measurement appreaches.
One important 1ssue this paper does not address is the verification of emissions inventories and
emissions reductions. Verification i1s the subject of another paper being prepared by Arthur D. Little, Inc. 4

for the Pew Center on Global Climate Change.

This review of GHG emissions inventory issues is based on meetings and discussions with the
Pew Center's Business Environmental Leadership Council, a survey of selected major corporations on
their GHG irnventory practices, and a review of pertinent literature. It is also informed by the participation
of the Pew Center and Arthur D. Little, Inc. in a collaborative effort led by the Worid Resources Institute
and the World Bustness Councit for Sustainable Development to develop an internationally accepted

protocol for conducting GHG emissions inventories.

o~
iy
o
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The intent of this paper is not to advecate any specific methodology or approach for conducting
GHG emissions 1nventories, nor to promote any particular policy positions. The review of the experience
to date and issues surrounding GHG emissions inventories, however, suggests several general principles

for developing effective GHG emissions inventory programs:

1. Start by understanding your emisasions. Knowing the relative magnitude of emissions
coming from various sources is necessary to understand whether or not they are material contributors to a
firm’s total emissions. Understanding the nature and the number of the emissions sources will facilitate

the use of the inventary development guidance that is becoming availabte.

2. Understand the likely uses of the emissions inventory. Companies conduct GHG
emissions inventories for purposes that range from internal goal-setting to external reporting to obtaining
financial benefits. These differant uses of the inventory information imply different levels of completeness,
accuracy, and documentation in the inventory. Each organization will need to reach its own conclusion as

to the cost/benefit balance of developing its inventory, depending upon tts set of iikely uses.

3. Decide carefully which emissiona to include by establishing meaningful
houndaries. Questions of which emissions to include in & firm’s inventory and which are best accounted
for elsewhere are amang the most difficuit aspects of establishing GHG emissicns inventories. Since the
purpose of conducting an inventory 1s to track emissions and emissions reductions, companies are encour-
aged to include emissions they are in a position to significantly control and to ciearly communicate how

they have drawn their boundaries.

4. Maximize flexibility. Since requirements to report or reduce GHG emissions under a
future climate policy regime are uncertain, companies should prepare for a range of possibilities. By
maximizing the flexibility in their emissions inventories — for example, by being able to track emissians
by organizational unit, location, and type of emission or by expressing emissions In absolute terms or

normatized for production — organizations will be prepared for a wide range of possible future scenarios,

5. Ensure transparency. Transparency in reporting how emissions and emissions reductions
are arrived at is critical to achieving credibility with stakeholders. Unless the emissions baseline, estima-
tion methods, emissions boundaries, and means of reducing emissions are adequately documented and

explained in the inventory, stakeholders wili not know how to interpret the results.

6. Encourage innovation. Now is the time to try innovative inventory approaches tailored
to a company’s particular circumstances. The range of experience and lessons learned wili be invaluable
as voluntgry reporting protocbls are developed or as possible regulatory requirements are established.
Learning what works best — and doing it before any requirements for reporting are in place — will be

as important as learning what does not work.




ntrouctln

There ia currently much interest among corporations in undertaking
greenhouse gas (GHG) emissions inventoried. This interest has been accelerated by the
trend toward increasing voluntary reporting of corporate environmental performance, including the emis-
sions of greenhouse gases. Increasingly, companies are concluding that enough is known to begin taking
action now to understand, to mianage, and to reduce their GHG emissions. Conducting an emissions
inverzt‘ory is a necessary first step in this process. By properly accounting for their GHG emissions and
removals (sinks), corporations have an oppartunity to establish a foundation for setting goals and targets;
provide a baseline to measure progress; evaluate cost-effective greenhouse gas reduction opportunities;
clearly communicate with their stakeholders; contribute to the develepment of accurate national invento-

ries; and provide data that supports flexible, market-oriented policies.

The 1997 Kyote Protocol, under which industrialized countries pledged to collectively reduce
their greenhouse gas emissions to roughly 5 percent below 1990 levels during the period 2008-2012,
15 one impetus for conducting emissions inventories. Although the Protocol has not been ratified by any ' .-
major industrialized nation, and 1t 1s unclear how corporations would be affected by any such plan to
reduce emissicns, knowledge of their current emissions (and means for their reductions) 1s essential for
companies to understand how the policy options currently being debated might affect them and how they

should participate in the debate.

Other reasons cited by companies for conducting GHG emissions inventories are primarily
financial. Conducting inventories in conjunction with energy measurement and conservation programs
enables companies to identify opportunities to reduce their energy usage, greenhouse gas emissions
associated with this energy usage, and energy costs. Reducing emissions of the greenhouse gas methane
by, for example, reducing losses durm-g—_omi-E— -and gas production and transport or captunﬁé landfill gases,

,

saves a valuable commodity.

1
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Inventorying GHG emissions and emissions.reductions is necessary to decument the effects of
voluntary actions taken to reduce emissions and to enable companies to claim credit for these reductions.
Even if marketable credits are not a primary reason for conducting an inventory, the historical documentation
of inventories may be usefu! in ensuring that companies are not penalized in the future for any voluntary
emissions reductions the_y make today. By accurately inventorying emissions, companies will be in a better
position to count emissions reductions they voluntarily undertake today towards reductions they may be

required to make under a future regulatory regime.

The particuiar purpose of conducting an inventory differs from company te company. To mest
these different needs, companies may inventory greenhouse gas emissions on several levels: across the
company, by faciiity, for a specific emissions reduction project, or over the entirety or part of their
preducts’ I‘|fe cycles. Though there are many different inventory types, they are generally comptementary.
To a large extent, the differences in inventory types have mare to do with the way inventory results are
reported than the way the data are collecied. The importance placed on flexibility throughout this paper
reflects the need to be able to produce more than one type of inventery from the same basic set of

inventory activities, because the purpose of conducting the inventory may evolve over time.

This report provides an overview of key issues in developing greenhouse gas emissions inventories,
with particular emphasis on corporate-level inventories. The purpose is not to develop or propose a
protocol for use in conducting inventories, but rather to illustrate the range of approaches being taken
by different organizations and corporations in nventorying and reporting their emissions. No particular
approach or methodology for conducting tnventories 1s advocated, nor are any particular policy positions
taken. Instead, because potential future requirements for reporting emissions are uncertain, and at pre-
sent reporting I1s a voluntary actwvity, pragmatic considerations for deating with different possiblie future

scenarios are emphasized.

This paper Is intended to give guidance to interested non-experts and insights to experienced
professionals on those emissions inventory Issues that have largely been agreed upon, as we!l as on issues
that remain to be resolved. Emissions inventories conducted by corporations and other organizations are
the focus of this paper because decisions regarding the implementation of GHG management measures

wiil be undertaken at this level, particularly under a voluntary system. Therefore, this paper should be of
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greatest interest to those responsibie for establishing or conducting corporate, or arganization-wide,
inventories. The points explored here are intended to inform both large and smail businesses and those

that operate both naticnally and internationally.

Specifically, the paper addresses seven major areas:
* How national level emissions inventories relate to corporate and facility inventories,
« How companies conduct their inventories,
* |nventory accuracy,
* How companiés decide which emissions to include (drawing boundaries),
+ Baselines and metrics,

+ Challenges for corporations in conducting global inventories, and

o Learning from similar measurement approaches.

The focus of this paper is primarly on domestic issues faced by corporations in conducting GHG
inventories. Many of these issues are not uniquely domestic, however, and the approaches discussed here can

be — and indeed are being — applied by multinational corporations, as shown by the examples presented.

One important topic this paper does not address is the verification of emissions inventories and
emissions reductions. issues associated with verification will be the subject of another paper being prepared

by Arthur D. Little, Inc. for the Pew Center.

The discussion of greenhouse gas emissions inventory issues contained in this report is based on:

1. Discussions with the Pew Center on Global Ciimate Change’s Business Environmental Leadership
Council {BELC)? on the major questions and considerations the counc:l members face 1n under-

J taking greenhouse gas inventories.

2. A brief survey on GHG emissions inventory issues conducted among BELC members and several

other companies for this paper.

3. Review of the literature related directly to GHG inventory management and materials on related
subjects, such as GHG emissions trading, eariy action proposals and programs, and emissions

inventories for other gases.

3
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4. Participatién of the Pew Center on Globa! Climate Change and Arthur D. Little in the Greenhouse
Gas Measurement & Reporting Protocol Collaboration convened by the World Resources [nstitute and
the World Business Council for Sustainable Development, a multi-stakeholder group established to

deveiop an internationaily accepted protocol for measuring and reporting business GHG emissions.

5. Presentations and insights provided at a Practitioner's Forum of the Pew Center on GHG emissions

inventory and verification issues.

6. The prior experience of Arthur D. Little, Inc. 1n the field.
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. Nafional Green ouse Gas Emissions Inventories
Countries conduct national-level GHG emisaions inventories both as

part of their domestic policies and to comply with international agreementa,
namely the United Nations Framework Convention on Climate Change. These

inventories are typically conducted independently of corporate or facility level inventories (except for

some of the less significant GHGs). They are conducted on a top-down basis using national activity data

rather than data from specific facilities. Corporate inventories, in contrast, are typicaily conducted on a

bottom-up basis by summing emissions from individual facilities.

The Intergovernmental Panel on Climate Change (IPCC) 1s the primary developer of guidelines
for conducting national inventories. The IPCC guidelines are designed to estimate and report on national
inventories of both anthropogenic greenhouse gas emissions and removals. The core of the system 1s the

establishment and use of a standard tabular reporting format using comman scurce and sink categories

and common fuel categories In six major sectors:

Energy, +

Industriai Processes,

Solvents and Other Product Use,

Agriculture,

Land Use Change and Forestry, and

Waste.

Countries complete a table of GHG emissions for each of these sectors, with each table listing

data or_1-subsector's_. ;or example, carbon dioxide (CO,) emissions from the manufacture of cement and
nitrous oxide emissions from the production of adipic acid wouid be listed as part of the industrial
processes. In addition to a sector-by-sector approach of summing carbon dioxide emissions from fossil
fuel combustion by each sector, the IPCC requires that as a check on selected figures, a top-down

approach be used {o calculate emissions based on national fuel consumption data.

+
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The IPCC guidelines follow an approach that is commonly used throughout the world for estimating
emissions: multiplication of emissions factors, which relate the quantity of GHG emitted per unit of
activity, by the activity level for each source or sink category. Couniries may develop more sophisticated
measures to minimize uncertainties assoclated with the default emissions factors provided in the IPCC
guidance, and are encouraged to do so. The default method was developed to help countries easily

“"Eompil€ a greenhouse gas emissions inventory and to provide a common starting point for countries

to develop their cwn national assumptions and data.?

The IPCC guidelines provide a basis for expressing the emissions of different greenhouse gases on
a common basis (IPCC, 1996a). Because greenhouse gases vary in their relative radiative effects — their
potency as greenhouse gases — the IPCC has developed a Global Warming Potential (GWP) for each gas.®
i The GWP is an expression of the warming effectiveness of the gas over a given period — most commonly

f 100 years — compared to carbon dioxide. Methane, for example, has a GWP of 21, meaning the emission

of one kilogram of methane 1s equivalent to the emission of 21 kiograms of CO,. GWPs are multipiied by
the mass emissions raie of the respective gas to arnve at the emissions rate in CO, equivalents for each
gas. Unlike mass emissions rates, the GHG emissions of different gases expressed in CO, equivalents can

be meaningfully compared or summed.

+ National governments have aisc been active in deveioping and publishing methods for conducting

GHG emissions inventories. The U.S. EPA publishes its Inventory of U.S. Greenhouse Gas Emissions and

Sinks {e.g., EPA, 1999) annually, which in addition to providing the results of the latest naticnal
emissions inventory describes the methodology for estimating the emissions. Australia’s Greenhouse
Office has prepared a series of workbooks on the methodologles for conducting its national snventory

{e.g., AGO, 1998). Many other countries have published similar guidance.

For developing countries, less inventory guidance is available, and following and customizing
-+ existing guidance is more difficult. Much of their emissions are related to economic activities that are
not reliably tracked. This creates particular inventorying probiems in assessing emissions from land use
changes, for example, where there 1s no clear method to track_ forest burning and land clearing {(Brown
o - et al.; l998). in addition, the technology transfer rates are jower and equipment is often older in these
/ countnes; ﬁihcreasing the probability that the default 1PCC emissions factors are not appropriate, particularly

for non-combustion emissions soUTces.
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In some countries, sub-national governments conduct GHG emissions nventories. Many U.S.
states have performed statewide GHG emissions inventories with the support of the U.S. EPA. As part of
its Emissions Inventory Improvement Program, the EPA has recently published a volume on Estimating .
Greenhouse Gas Emissions (EPA, 1999a). This volume consists of fourteen chapters that describe how
GHG emissions can be inventoried at the state level for a wide range of emissions sources. Australia’s
Greenhouse Office has prepared supplemental methodologies for conducting state and territory inventories

to accompany its national inventory workbooks (AGO, undated).

A. Implications at the Corporate and Facility Levels

There are important links between national inventories and corporate
inventories. The greenhouse gases included in corparate inventeries are typically those included in
naticnal inventories. Methodologies for estimating emissions at the corporate level are often derived from
the methods used for conducting national inventories, particularly emissions of carbon dioxide from fuel
use. The baseline used for establishing emissions trends at the national level influences those used at

the corporate level. These linkages also affect the way facility inventories are conducted.

One of the more significant ways 1n which naticnal level inventories and commitments affect
the conduct of emissions inventories at the facility level i1s In defining the scope of the activity. The
Kyota Protoco! covers six greenhouse gases or categories of gases, as shown in Table 1, and these are
the gases typically included in facility level emissions inventories. The Kyoto list of greenhouse gases
is not exhaustive, however, and some reporting schemes include other gases. For example, the U.S.
Department of Energy’s voluntary reporting program developed under Section 1608b of the Energy Policy
Act {DOE, 1994) inctudes reporting of emissions and enussions reductions for chlorafluorocarbons (CFCs),
hydrochloroflugrocarbons (HCFCs), Halons®, carbon tetrachloride (CCly), and 1,1,1-trichloroethane
(1,1,1-TCA), but none of these categories of compounds is inciuded in either the Kyoto Protocol or the
tPCC reporting framework. They were intentionally left out of both because reporting commitments and

scheduies for ending their use are part of the Montreal Protocol.

Greenhouse Gas |emissions in\fentorﬂlssues e
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In the aggregate, the CFCs, HCFCs,
* and the other compounds covered by the

- Montrea! Protocol phase-out are relatively
small contributors to greenhouse gas emis-
sions and whether or not they are inciuded
In emissions inventories has little effect

at the national ievel. At the facility level,
however, they may account for the majority
of GHG emissions, depending on th‘e nature
of the operation and the other types of

sources present.®

The IPCC reporting guidelines

and the U.S. DOE voluntary reporting

guideiines include several conveniional air potlut

These compounds are inciuded because of their role in th

Tahie 1

Greenhouse Gases

Reporting Schemes

Greenhouse Gas

Inciuded in Various

Reporting Scheme

Name

Abbrev.

Kyoto 1PCC DOE 1605b

Direct GHGs

iGArsaniDi

e

Methane

Reria

s

Sulf:r Hexafluoride

ants due to their indirect effects as greenhouse gases.

e formation of tropospheric ozone, another

greenhouse gas. These pollutants,” which are not inciuded I1n the Kyoto Protocol, are:

s QOxides of nitrogen (NO,),

s Carbon Monoxide (CQ), and

« Non-methane Valatile Organic Compounds {NMVOCs).

These compounds are typically not included in corporate greenhouse gas emissions inventories

because their global warming potentials are highi
emissions of conventional air potiutant emissions as part of

account for them on a mass basis. Until the global warming effect

y uncertain (IPCC, 1996a). Companies that report
their broader environmental reporting would

5 of these compounds are Known

with more certainty, it 1s unlikely that thetr inclusion in corporate emissions inventories will become

widespread. The reporting of emissions of these gases (on a mass basis) at the national level is expected

1o continug, however, as their emissions rates over larger areas are of interest to climate researchers.

L.
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Few companies actually report on exactly those compounds covered by the Kyoto Protocol or
the IPCC. Table 2 illustrates the wide range of GHGs that are included in the amissions inventories of
selected companies. While some firms timit their reporting to CO, emissions (and may have no other

significant emissicns), others, such as ICl and Shell interpational, report on the whoie suite of GHGs.

Tahle 2

Greenhouse Gases Included in the | Inventories of Selected Companies

Greenhouse Gases Included in Inventory
o, CH, N0 HFCs PFCs SF CFCs HCFCs Others

Note. CHaCly = methylene chlonide, CH3Cl = chloroform, CCly = carbon tetrachlonde, TCA = tnichlorgethane, CO = carbon menoxide, NO, = nitrogen
oxides, VOCs = volgtile organic compounds, TCE = trichloroethylene

AEP = American Electric Power, UTC = United Tectinologies Corporation, The IC! Group is ong of the world’s largest coatings, specialty chemicals,
and materials companies

*to be tracked in future

**inventoried but not counted toward reduction targets

Another way n which national level inventories affect facility level accounting 1s 1n thé methcdology
used for estimating emissions. For emissions of many greenhouse gases, the procedure for estimating
emissions I1s not fundamentally different at the enterprise tevei compared to the national ievel. This is
especially true for carbon dioxide because emissions are estimated by multiplying the rate of fuel con-
sumption by the carbon content of the fuel, adjusting for the percentage (typically 98-99.5%) that is
oxidized to carbon dioxide. Instead of using national figuras for annual fuel consumption and the carbon
conient of that fuel, facility-specific figures are used. Defauit fuel emission factors are included in
the IPCC methods and in guidance provided by the U.S. DOE in its veiuntary reporting program. For
developed countries with properly maintained combusticn equipment, these factors aré considerad

to be guite accurate (EPA, 1999).
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National and international programs alsc influence the selection of the baseline companies use
to measure their progress In voluntarily reducing emissions. The United Nations Framework Convention
on Climate Change (UNFCCC), opened for signature at the 1992 Rio de Janeiro Conference on Environment
and Deveiopment, uses 1990 as the target year for stabilizing GHG emissions. Based on the Framework
Convention, the 1993 U.S. Chimate Change Action Plan adoptec 1990 GHG emissions as the goal to which
net U.S. emissions would return by the year 2000. Similarly, the U.S. DOE’s 1605b voluntary GHG
reporting program suggests 1990 as a base year for companies reporting emissions reductions. The Kyoto
Protocol, the text of which was drafted in 1997, also uses: 1990 as a base year, with emissions reduc-

tions to be met during the period 2008-2012.

Though nothing requires the use of 1990 as a base year, it Is often used by corporations. Of
the 11 corporations listed Table 2, six have set explicit targets for controlling GHG emissions. Five of
these — American Electric Power, BP Amoco, Niagara Mohawk, Shell International, and Suncor —

have sejected 1990 as therr base year. One — IC| — has selected 1995.

It might be thought that since GHG emissions reporting by corporations is voluntary, activities
at the national or international ievel do not affect them. While technically this may be true, companies
deviating from the approach of the national conventions may raise questions among various stakeholder
groups. Reporting on less than the suite of Kyoto gases could lead to questions about why some gases
have been laft out. Conversely, including compounds covered by the Montreal Protocol could lead to
cniticism that companies are trying to take credit for emissions reductions they would legally be required
to make anyway, even though the reductions represent a real decrease In GHG emissions. Similarly, iarge
deviations from accepted estimation procedures used at the national level could lead to questions about

the accuracy of corporate emissions estimates, uniess it can be demonstrated that the approach used by

the company is more appropriate.




Approac stimating Emissions at the Company Leve
The purpose of a firm’a inventory determines how it approaches

ita inventory. While the purposes and thus the inventory approaches vary, successfui corporate

inventaries share a variety of attributes including: simplicity, credibiiity, transparency, comparability,

consistency, materiality, flexibility, and the ability to be verified (e.g., WRI/WBCSD, 1999),

Simplicity (and cost-effectiveness) is particularly important at a time when GHG reporting is
voluntary, because the success of corporate-wide reporting 1s dependent upcn obtaining broad acceptance
and support within the crganization. Credibility is impertant for satisfying both external and internal
stakeholders. One way to promote credibility is to ensure that the inventory methods and assumptions are
transparent. Comparability — the potential for the results of a company inventory to be compared with
those of cther companies within an industry or for a given facility inventory to be compared to that for
past or future years — is also important in estabiishing credibility. Consistency in emissions estimation
and reporting throughout an organization is closely related to comparability and is also important.
Materiality — properly determining which emissicns are material and which are negligible — serves
both the goals of simplicity and credibility. Flexibility — the ability to estimate and report ermissions in
a variety of ways and to draw boundares around GHG emissions to maximize the incentives to recuce
them — is also essential at a time when inventory methods are still being developed and the future of
any possible GHG emssions reduction program is uncertzin. The ability of an indapendent party to verify
that the emissions reductions achieved by a company are real is a particularly imporiant attribute for

companies that wish to obtain credit for the emissions reducticns or participate in trading programs.

Clearly, tensions among these attributes exist. Having flexible boundaries, for exampie, means that
a facility or-firm has the flexibility to decide what to inciude or not include In its inventory. If al! firms
within an industry decide boundary questions the same way, then broad comparability will exist between
one firm's emissicns estimates and those of other firms within the same industry, If different firms

decide the boundary questions differently, however, comparisons among firms wifl not be as meaningful.
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This 1s not to suggest that comparisons among firms are or should be a primary goal of emissions report-
ing. Experience with other reporting schemes nas shown, however, that once information on emissions is
made public, combarisons will be made whether they are valid or not, To address potential inconsisten-
cies in reporting and assure comparability among reports, initiatives like the Greenhouse Gas
Measurement and Reporting Protocol coliaboration® and certain trade groups are encouraging the wide-

spread use of “best practlcés_.ﬁ"

A. Types of inventories

GHG emissiona inventories may be conducted to report on emissions
on a facility, entity-wide (corporate), or project-specific basis ~ or to report
on the emiaaions of a product over its entire life cycle or part of its life cycle.
These types of inventories are not mutually exclusive, and many companies conduct more than one type.
Company-wide emissions inventories are usually derived from facility inventories. Emissions over the life
cycle of a product require that inventories be conducted for specific parts of its life, such as its use and

its manufacture, the latter of which would also require that a facility-level inventory be conducted.

Project-specific inventories are used by organizations to track and report specific emissions
reduction projects, and firms may report on emissions reduction projects without conducting inventories of
thelr entire operations. Indeed, the vast majority of the reports that are submitted to the U.S. DOE’s
1605b reporting system, which allows for both project-specific and corporate-wide reporting, are for spe-

cific emisstons reduction projects.

Emissions may also be inventoried and reported on & product life-cycle basts, which means the
total emissions for a product from its design phase, through its manufacture, use, and disposal (or recy-
cling) are quantified. While particularly important for preducts that have large GHG releases over their
working lives, the estimation of life-cycle emissions can be quite complidated and life-cycle emissiens

inventories are much less common than the other types.

In most cases, inventories are conducted on an annual basis soon affer the end of the reporting
year. In some cases, however, it is necessary to estimate emissions retrospectively. Retrospective emissions
inventories are cenducted when a company wishes 10 establish emissions levels in the past as the baseline

against which to evaluate future emissions changes.
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A key guestion in conducting company-wide inventories for past periods is that of data avallability.

In order to construct an inventory of past emissions, data on the quantities and types of fuel combusted
are needed.? If the inventory is to inciude emissions from purchased electricity, information on electricity
consumption and the source of that electricity (how much CO, and other GHGs are emitted per kilowatt-
hour produced) is required. Information is also needed on process-related emissions, such as the level of
activities and the emissions facters for these activities during the base year. Since GHG emissions were
not typically accounted for during the past, the accuracy of the retrospective inventory will depend on

how complete a company’s records are and how far back they go.

The inventorying of emissions related to the implementation of a specific emissions reduction
project is performed somewhat differently from company-wide inventorying. Typically, the emissions reduc-
tion I1s counted as the difference 1n emissions with and without the project, with the baseiine emissions
being what the actual emissions were immediately prior to the project's implementation. Emissions from a
new project weuld be inventoried after the project 1s completed and compared to the emissions just prior
o 118 Implemeantaticn to enable the emissions recduction to be quantified. in this case, it is assumed that
the baseline is fixed. In some cases, it may be more appropriate to use a dynamic baseline {e.g., one that

changes annually) to represent what emissions would have been in the absence of the project.

The inventorying of emissions sinks provides special challenges since the methodologies for
estimating the amount of carbon sequestered are generally less well-develeped than for the major green-
house gas emission sources. Quantification of carbon sequestration 15 often left to experts in the field.

(See Box 1}.
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B. Tools for Conducting the Inventory

Companies approach the actual conduct of their GHG emisaiona inven-
tories in a variety of ways, with no two doing it exactly alike. Most firms have

developed their own protocols for collecting data and reporting emissions. The calculation of emissions

is typically based on emissions factors that have either been developed for company-spec!

4 or more likely, are available as published guidance. Some firms have used compuierized accounting and

reporting tools, such as the U.S. EPA's Climate Wise software for tracking their emissions. (See Box 2.

Table 3 lists a sample of the tools available to companies conducting GHG emissions inventories.

These tools range from guidance manuals to computer programs, many of which have been developed for

specific industries or for specific kinds of emissions sources.

Most of the guidance listed in this table has been developed over the past few years, and some

14
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of 1t 1s still a work in progress. As interest in reperting emissions has increased, so has the amount of
guidance on emissions reporting. In addition, as more countries and companies gain experience in con-
ducting emissions inventories, this experience 1s being codified in publications and computer software,
Therefore, the material listed here should be considered a snapshot of some of the initiatives that are

continually being revised and expanded.
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Table 3

Resources

Resource

for Estimating Greenhouse Gas Emissions

Scope

Comments

Revised 1996 IPCC Guidehines for National
Greenhouse Gas inventenes

Estimation methods for the major sources of
gases listed n Table 1.

Developed for national level inventories, but
may be usetul for company-ievel estimates
)n the absence of other data. Available at
www.lpcc-nggip.1ges.or p/publiciglfinus] htm

.5, DOE, Lawrence Berkeley
National Laboratery

Gudelines for Monitoring, Evaluation,
Reporting, Venfication, and Certification of
Energy-Efficiency Projects for Climate Change
Mitigation, Monitoring, Evaluation; Reporting,
verrfication, and Certification of Climate Change
Mitigation Projects: Discussion of Issues and
Methodciogres and Review of Existing

Protocols and Guidehines

Successars to International Perfermance
Monitoring and Venfication for energy
efficiency projects. Other relaied reports
also available. Focus 1s an energy-related
emissions and reductions, rather than
industrial emissions of GHGs. Avallable at-
http..’leetd.ibi.gov.’ea/ccm/ccpubs.html

Australian Greenhouse Office:

» National Greenhouse Gas Inventory
Committee Workbooks; and

« Greenhouse Challenge Vegetation
Sinks Workbook

Workbooks on national emissions nventory
with supplements for state and terriiory
governments

Step-hy-step procedures for estimating carbon
sequestration, Focuses o forest-based sinks

National workbooks available at. www.greenhouse.
gov.aufi nventory.’methodohogylmethod_content.htmk

State and territory supplements available at.
www.greenhouse.gov.auflnventory.’mventoryl
stateinv/statemethod, himl

Surmmary of vegetation sinks workbook avallable
atr http:/fwww greenhouse gov aufpubsfsinks. html

U S. EPA Emissions inventory Improvement
Program, Volume 8, Greenhouse Gases

Fourteen chapter volume designed to provide
guidance to states on estimating emissions of
aach of the Kyoto GHGs.

Avaliable at.
www.epa.gov!ttnlchleffen|pftechrep.htm#green

Global Environmental Management Initiative
(GEMD*C

Overview of the corporate GHG emisstons
inventory process; contams links to other
resources.

See "Measurement and Metrics” sechon of
www.businessandchmate org

U K Departrment of Environment,
Transport, and Regions Guidelines for
Company Reporting on GHG Emissions

Manual on GHG emissions reperting
for voluntary reporting by companies.
Cavers Kyoto gases

Provides guidance on beundary questions
as well as emissions estimation for fossil
fuel combustion. Includes lists of guides
for sector-specific emissions Avarlable at:
www.environment.detr.gov. ukdenvrp/gas

U.S DOE 16050

Guidance for parucipants in the DOE's 1605k
program on the estimation and reporting of GHGS
ermissions and emissions reduction projects.

Estimation methods focus on emissions from
fossil fuel combustien {including transportation},
forestry, and agncultural sectors. Avallabie at.
www.ela.doe.govfoiaf/1605/guidelns. html

1.5, EPA AP-42

Compiiation of conventional and GHG
air pollutant emissions factors for
stationary sources.

Avatlable at:
WWwW eDa govlttn/chlef!ap42.html#chapter

U.5 £PA Climate Wise

Software for tracking GHG and conventi.onal
poliutant emissions, @nergy Use, and costs at
the process unid, facility, and company level.

Distribution of software 15 currently limited to
participants n the Chimate Wise Program

World Business Council for Sustainable
Development/World Resource Institute
Collaboration

Standardized, international, GHG emisstons
reporting protocel under develepment.

Web site contains a wide range inventory
resources and related matenals

See "Resourcas” section of:
www.ghgprotocol org

Winrock Interationa! institute for Agnculiural
Development

Melhods for inventorying and menitening
carbon (n forestry and agroforestry projects.

Publications, bibliography, and case studies
avariable at. www wintock org/REEP/forest_
carbon,monitormg_program.htm

World Bank
Greenhouse Gas Assessment Handbook

_ GHG emissions assessment methodologies

for energy, ndustrial, and land use projects.

Designed for evaluation of World Bank-sponsored
projects. Available under “Tool Kit for Task
Managers” at. http:.'lwwwAesd.wurldbank.org}cci

Amenican Petroleum Institute Petroleum
Industry GHG Emissions Estimation Protocol

Methods to estimate emissions of carbon dioxide
and methane from petroleum (ndustry sources

Under development; expected 1o be completed
in 2001.

Gas Research Institute
GRI-GHGCalc™

“ -

Parscnal computer program 1o calculate methane,
carben dioxide, and nitrous onrde emissions
from natural gas operations.

Software description and ordering information
available at: www.gn.orgfpub.‘contenb']an.’
200001 17/115155/ghgcalc. htrm!
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V. Inventory Accuracy

The accuracy of emissions inventories is an important issue even
though reporting by corporations is at present a voluntary activity. This s true
because reported 'emissions may serve as a baseline against which future compliance may be measured.
In addition, credit for emissions reductions made voluntarily now may be granted in the future. Whether
a firm receives credit for early reduction actions and the vaiue of the emissions reduction credits it

generates will depend on the accuracy of its emissions inventories.

A. Estimates vs. Measurements

Emisasions of greenhoude gases may be measured or estimated. Which
approach is taken depends on the avallability of emissions-related data, the cost of developing It, and
the accuracy needed for the inventory. In practice, most organizations use a combination of measured

and estimated parameters to calculate their emissions. Except for carbon dioxide emissions measured

by the electric utility industry, the direct measurement of GHG gas emissions Is relatively uncommon.

The reason greenhouse gases are not typically measured is that current air pollution regulations
generally do not require them to be, and doing so is expensive. if the emissicns are from a distinct point,
such as CO, emissions frem a smokestack, the same measurement r-nethods as used for conventional air
pollutants may be applied — the concentration of the pollutant in the flue gas is measured, and this
concentration is muitiplied by the measured fiow rate of the flue gas to arrive at a mass emissions rate.
The mass emissions rate 1s then annualized to give the emissions for an entire year. The main shortcoming
of this approach is its cost, particularly if the sampling is done frequently or contiﬁuously. In the case of
€O, emissions from combustion sources, direct measurement of emissions may be no more accurate than e

emissions estimates based on fuel use. (See Box 3). Ll

For GHE emissions that do not emanate from a single point, such as fugitive emissions of
methane from pipeline systems or nitrous oxide emissions from agriculture, taking direct measurements
is more difficult. For these types of emissions, estimates are typically made based on extrapolations

from studies of similar operations.
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Fortunatety, for em@sions of most greenhouse gases — and in particular for CO, from combus-
tion, the largest source of emissions in industrialized countries — emissions can be estimated indirectly.
This is so because when fossil fuels are combusted, the amount of CO; released |s[ directly proportional
to the amount of carbon in the fuel. Combustion systems are optimized to maximize the conversion of
carbon to carbon dioxide without forming excessive amounts of other pollutants (nitrogen oxides) or

col;nprom'}sfng the thermal efficiency of the process.!! Nearly all of the carbon is converted to carbon

dioxide, depending on the type of fuel being burned and the type of equipment burning it.

Three pieces of information are needed to estimate CO; emissions from fuel combustion: the
amount of fuel burned, the carbon content of the fuel, and the fraction of the carbon in the fuel that is con-
verted to CO,. Because fossil fuels are valuable commodities, systems are typically already in place to accu-
rately monitor the amount of fuel being burned. The carbon content of the fuel — either as a function of the
mass or volume of the fuel, or as a function of its heat content — is less commonly measured, though data have
been widely published for the various fuel types (e.g., IPCC 1996). In addition, for coal, the fossil fuel with the
greatest vaniability of carbon content (on a mass basis), electric utilities reguiarly analyze the coal, and thus
know how much carbon is being combusted. Similarly, iarger combustion sources like utilities will measure

the conversion efficiency of their operations, and published data are avaitable for other sources.

The possible need to use two estimated parameters to calculate combustion emissions of CO,
might suggest that direct measurement would be more accurate. However, direct measurements,' particularly
of the stack flow, also are subject to error. As discussed in Box 3, it cannot be assumed that calculated
CO0, emissions based on fuel consumption are necessarily less accurate than direct measurements. For both
this reason and the added cost associated with direct measurement, at both the national and corporate
levels, calculation of emissions based on fuel cemposition and consumption can be expected to remain

the primary means used for inventorying CO, emissions from fossil fuel use (UNCTD, 1999),

In general, the degree of uncertainty in GHG emissions estimates is greatest for the smaller
sources of emissions and least for the largest source of emissions — fossil fuel combustion. Figure 1,
which shows the relationship between the degree of uncertainty and the magnitude of the emissions for
the five largest U.S. source categories illustrates this point. The key observation is that the largest source
of greenht;use gas emissions — CO, from fossil fuel combustion — is also the source that is known with

the most accuracy, while the sources with greater uncertainty are relatively small, none accounting for




more than 4 percent of the total emissions. This generalization applies to total U.S. emissions, and for
individua! companies or indusiries, the largest source of emissions may not be CO, from fuel combustion.

The level of uncertainty for their principal sources of emissions could be much greater.

For smaller sources, or ones where the costs of inventorying may be excessive, highly accurate emis-

sions astimates may be difficult to achieve. For such sources, flexibility in the measurement or estimation of

emissions is needed. The U.S. Acid Rain Program provides an example of how this could work for green-

house gases. To provide flexibility and ease the burden of conducting a thorough inventory for suifur dioxide
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emissions reductions made as & result
of implementing energy conservation
programs, the Acid Rain Program uses an
approach to calculate savings that gives
credit based on the level of detail of the
estimation or monitoring approach. This
approach is illustrated in Figure 2. For
sources that are continuously monitored,
100 percent credit is given each year,
based on the results of the manitoring.
For emissions reduction sources that are
inspected, credit for 90 or 75 percent of

the first year savings is applied in subse-

Figure 1

Uncertainty | in the Estimates of U.S. GHG Emissions

% of Total U.S., GHG Emissions

in 1997
8888

160
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0 10 20 30 40 50 60 YO 80 90 100
% Uncertainty in Estimate

Note: Data from EPA (1999).

*Estimated emissions vary by more than a factor of ten

guent years, based on whether the equipment requires active attention or maintenance. Finally, if no monitoring is

performed, a 50 percent default factor is apphied to the first year savings for determining subsequent year reductions.

Though these specific percentages may not be apphcabie to GHG emissions, the concept of provid-

ing flexibility in estimating emissions is clear. Such an approach might be applied in the case of reducing

Figure 2

General Approach Used in the Acid Rain

Conservation Verification Program

to Calculate Savings after the First Year

Monitoring

Inspection for
presence and
operation

Default

Source: Adapted from Meier and Sotomon {1995).
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methane losses from gas pipeline systems through improved maintenance. Since measuring such emissions 1s
difficult, and regular maintenance is necessary to maintain the emissions reductions, partial credit for reductions
could be granted. Variables that could be important in allocating percentage weights include size, complexity

of operation, fluctuation of production or operation, and growth or decline in production or operation.

B. Inventory Frequency

The frequency of air pollutant source monitoring varies considerably
p
depending on the significance of the source. For major sources, continuous monitoring may
be used. Indeed, for virtually all df. the sources participating in the U.S. EPA's Acid Rain Program, coniinu-
ous monitoring is required. For large sources in certain industries, such as oil and chemicals, continuous
monitoring may also be used. For smaller sources, monitoring is much less frequent — quarterly, annually,
or even less than annually. Due to the uncartainties nherent 1n such infrequent monitoring, the use of

these data would not be acceptable for quantifying major greenhouse gas emissions.

Greenhouse gas emissions inventories, like those of other air pollutants, are generatly reported
on an annual basis. This frequency has been adopted by convention rather than for any particular reason.
The actual frequency of inventorying should be hased on the reason for conducting the inventory. If the
inventory is being conducted to calculate emissions reductions that are involved in an emissions trading
program, then the frequency of inventory should, at a minimum, correspond with the frequency with which
the organization wishes to accumulate tradable credits. For example, if a party wishes to accumulate
credits {and if necessary have them certified) on a quarterly basis, then the inventory would have to be

conducted at least quarterly to establish the number of available credits.

For many industrial emissions of GHGs, other than those resulting from the combustion of fossil fuels
(e.g., emissions of nitrous oxide and hydrofluorccarbons), national inventories may be conducted in a bottom-up
mannet, based on the emission:s of each facility. As a source of information or a check on the national figures,

companies would want to schedule their inventories to coincide with the annual, national inventory process.

Where companies have targeted particular parts of their operations for emissions reduciions, or
merely wani to track certain emissions more closely, they may wish ;[o invent—ory these operations mare
frequently than others. BP Amoco, for example, which has set aggressive targets for greenhouse gas
emissions reductions, requires quarterly reporting frequency for its exploration and production operations,
the primary area that it has targeted for reducticns, while its refining, chemical, and other divisions are

required to report annually.
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. Drawing the onarles
Deciding -how to clearly, consistently, cost effectively, and equitably
draw the boundaries around emissdions sourcesd (i.e., determining which
sources to include and how to include them) is one of the most difficult
aspects of developing and maintaining a GHG emisasions inventory.

Imperiant questions relevant to the issue of setting the boundary for a corporate emissions inventory are:
« Ownership — who “owns" or is responsible for the emissions?
 Acquisitions and divestitures — how can corporate emissions be tracked in a changing corporation?

e Direct and indirect emissions — which upstream and downstream emissions should be included

in an invantory?

» Materiality — which emissions are significant enough that they must be inciuded in the inventory

and which are so insignificant that they can be ignored?

+ At present, there is no clear consensus on these questions. To guide decisions about boundary

issues before a consensus develops, there are twe basic principles a company should consider:

1. Drawing boundaries fo make 2 difference, meaning companies should be encouraged fo inciude

emissichs that they are tn a position to significantly control; and

2. Transparency, meaning that it should be easy for third parties to understand the boundary
assumptions used in developing the inventary and to aggregate or disaggregate data (n various
ways to allow, for example, meaningfu! comparisons with other organizations or with different

performance measures.

+ A. Ownership and Control of Emissions

The determination of who “owns” GHG emissions i complicated by the
range of ownership options for corporations and other organizations. Corporate

ownership can have a wide variety of structures from wholly owned operations to joint ventures incorporated
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by other companies to non-incorporated joint ventures. Further complicating the issue of ownership of

emissions are situations in which:
» Contractors (third-party operaters) produce emissions from assets cwned by another company,

s There are multipie and varying levels of ownership in a production chatn (far example, a partially-
owned subsidiary produces a part that is transferred to the parent company, which In turn produces

a final product),

» A joint venture, of which a company may own a very small amount, has greater emissions than

the company’s wholiy-cwned facilities,
* Emissions result from a franchised operation, and

+ One party subsidizes another for reducing their emissions — in the case of utility demand-side

management (DSM) programs through the reduction in electricity consumption,

To rescive the dilemma of accounting for ownership of emissions, various approaches have been
taken, including ones based on majority ownership of the source, equity share, managerial control, and
share of output. Majerity ownership refers to the firm owning most of the operation or source taking
responsibility for all of its emissions. Equity share, as the name implies, 1s the accounting of emissions
based on the fraction of the emitting source each party awns. For example, if one firm owns 6C percent
of an enterprise and another owns the remaining 40 percent, the firm owning 60 percent would account
for 60 percent of the emissions from the enterprise and the firm owning 40 percent would account for
40 percent of the emissicns. A combination of the [atter two approaches based on Financial Accounting
Standards Board (FASB) rules for managerial control has aiso been suggested (PWC, 1999). The share

of output taken by the owner has been used to scale emissions from jointly owned power plants.-

Most companies account for and report emissions from operations they partly own by scaling
the operation’s emissions by their equity share or by accounting for all of the cperation’s emissions if

they own haif or more of the operation or if they are the operator, as shown in Table 4, (The distinction

between majority ownership and operational control is important, because in scme industries, such as

the oil industry, operators without majority ownership are common.) The other methods listed do not

appear to be in widespread use.
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Table 4

Inclusion of Greenhouse Gas Emissions from partially Owned Operations in the

Inventories of | Selected Companies

Company

"Include 100% of emissions If under operational control, others may be tncluded 1
tern

Means of Accounting for Emissions from Partially Owned Operations

al venfication of data 1s permitted
i ot

Fach of the methods listed above has advantages and disadvaniage

s, as shown In Table b. While

equily share might seem to be the appropriate way of sharing the emissions, it raises several practical

problems. A minority owner wishing to inciude its shar

e of the operation’s emissions may not be able to

obtain the necessary data from the majority owner, or may not be able to verify the accuracy of the data

it receives. |f reporting is left to only a ma

owner may not be counted at all.

Table 5

Approach

Advantages

jority owner, the emissions from facilities with no single majority

Approaches| to Addressing Fmissions from Partially Owned Operations

Disadvantages

Majority Ownership
Report 100% of owned {250% equity)
joini ventures

s Simple
s Clearly defined

« May overstate {If minonty owners
also report) or understate emissions
{If there 15 no majority owner}

Equity Share
Shaning according to the share of equity

« More fully represent GHG emissions
« Control might not be clearly defined

» More complex and detailed
« Information may not be readily availabie

FASB Managerial Control Accounting Approach
100% of emissions for = 50% cwnership

Scale by equity share for 20-50% ownership
0% of emissions for <20% ownership

» Follows established accounting procedures

= Emissions not accounted for at all +f more
than 5 egual owners

« Emissions may be double-counted (e.g.,
2 owners, one with 60%, the ather 40%)

« A consensus on what constitutes &
de mimimis level has not been defined

'
1
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Companies that support the reporting of emissions on the basis of equity share do so in order
that the reported emissions are more closely related to the activity of the company (WRI/WBCSD, 1999).
One company taking this approach is BP Amoco, which accounts for, and publicly reports, its equity
share of total carban dioxide emissions “from all BP Amoco operations or activities where the Group has
a financial (or equity) share” (Dutton and McMahon, 1999). Because the convention in the cil industry,
however, is to report 10O percent of the conventional air potlutant emissions from a facility that a com-
pany operates, even if it is a minority shareholder, BP Amoco also tracks the total GHG emissions from

all facilities it operates (McMahon, 1999).

tn the United Kingdom (UK), voluntary reporting guidelines published by the Department of
Environment, Transport and Regions {DETR) recommend that companies report the activities they would
include in their financial reporting that are within their control, including the activities of satellite
companies (DETR, 1999). This approach would thus include situations where third parties are operating

an asset owned by a company.

Using financial accouﬁting standards, control 1s defined as “the abil_ity of an entity to direct the
poiicies and management that guide the ongoing activities of another entity so as 1o increase I1ts benefits
and limit its losses from that other entity's acttvities” {PWC, 1995). This leads to a hybrid approach to
accounting for emissions as shown in Table 5. Where one firm has clear majority control, it accounts for
all emissions; where it has a clear minority Interest (less than 20 percent) it accounts for none, and in
between It accounts for emissions by equity share. The benefits of using this approach are that a company
can integrate GHG tracking into existing financial reporting and tracking systems, have the ability to use

similar software packages, and utilize internationally recognized standards (e.g., FASB, 1999).

The limitation of applying this approach 1s that unlike in financial accounting where revenues
and costs are well documented, there may be many joint ventures or contracted activities in which a
company has a very smail ownership stake and where it does not have centrol over, or the ability to
obtain information on, emissions. The UK reporting guidelines judge this situation to reasonably fall
outside the scope of the company's reporting. Therefore, if all of the companies are deemed to lack

control (e.g., all own less than 20 percent), then emissions from the facility are not counted.
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Changing business operations can complicate the 1ssue of emissions ownership even when there
are no guestions apout the ownership or control of the facility. If a manufacturing plant begins to manu-
facture a part that it formerly purchased, it would then own the associated emissions. All other things
being equal, the facility's emissions would rise, even though the total emussions might be unchanged —
they would merely be moved from one company 1o another. Conversely, if the facility outsourced a part by
purchasing it from outside vendors rather than producing It itself, emissions f[o_m__tk]e_ facility would__bg_
reduced. This raises a question of how tc evaluate trends in emissions, for, at present, there are no
agreed-upon approaches to GHG emissions inventories that account for these situations. It is gengrally
agreed, however, that emissions reductions that occur merely as a result of outsourcing would not
be given credit for early emissions reductions actions. The question of how the opposite activity —

“insourcing” — might be handled is usually not considered.

One proposal on early action crediting, put forth by the Coalition to Advance Sustainable
Technology (CAST),!12 treats outsourcing explicitly by imposing a specia! reporting requirement that
emissions assoclated with cutsourced activity be removed from the base-year inventory. In this way,
meaningful comparisons can be made with the haseline. This approach requires additional reporting
requirements for outsourcing, however, and also requires that a company determine whether its emissions
are soely for the outsourced activity or procuct. CAST has suggested that a threshold be applied for this
reporting requirement so that outsourcing of activities such as janitorial services, which have little effect
on GHG emissiens, would not reguire adjustments to the baseline (CAST, 1998). CAST has not suggested

what the threshold should be.

B. Acquisitions and Divestitures

In an acquisition or divestiture, a company is either purchasing or
selling an ownerahip stoke in another entity. Just as acquired or divested entities
are added to or removed from financial statements, GHG emissions need to be added or removed

from 1nventories for the emissions and emissions reductions to be properly accounted for.

The CAST proposal treats mergers by summing the base year emissions and treating them as

if they came.from one company from the beginning. Alternatively, a company may maintain separate
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reporting for the two original firms, as if the merger had not occurred, if practical. The CAST proposal
treats divestitures by splitting the base years and treating the entities as two different companies from

the beginning.

In practice, most companies adjust their baselines io remove those emissions that have been
divested and to add those assets that have been acquired, just as the CAST proposal suggests. (See Table 6).
Since the divestiture of assets usually involves compiete facilities, the adjustment to the baseline may
not be as difficult as 1t may seem. The same is also irue for assets that are acquired, if the acguired entity
conducted its own emissions inventory over the same period as the parent company. If it did not, then
the parent company would be in the position of conducting a retrospective inventory of emissions. How
easily this may be done depends on the availability and accuracy of the records maintained by the

acquired asset on activities resulting in GHG emissions (such as historical fuel consumption figures).

For large corporations, dozens — or even hundreds — of acquisitions and divestitures may occur
each year, making the adjustment of the baseline a daunting task. For this reason, BP Amoco has taken a
modified approach to that suggested by CAST. Unless the acquirad or dvested iasset amounts to more than
10 percent of the total baseiine emissions, the 1990 baseline is not adjusted. For large companies that
are often acquiring and divesting reiatively small assets, this approach avoids the need to be continually
adjusting the baseline. Its effect on the ability of the company to“meet its announced emissions reduction o

goals depends ¢n the net effect of the changing emissions from the divested and acquired assets.

Table 6

GHG Emissions Inventory | Baseline Adjustments| for Acquisitions and

Divestitures by Selected Companies

Adjustments made to Emissions Baseline for:

Acquisitions

\I:é.-,_Ni?é hawk's saar
subtract from baseline
Biract figm paseine i
subtract from baseline

S‘.H‘ell international
S U
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C. Direct vs. Indirect Emissions

Indirect emisaions are emissions from Aources not owned or leased
by a company but which occur wholly or in part as a reault of the company’s
activities (Hakea, 1999). Emissions resulting from purchased electricity are one exampie.
Including such emissions in GHG inventories — a subject of widespread interest and concern — R

has advantages and disadvantages that companies should consider in drawing meaningful boundaries.

F’u‘mhased electricity and steam are often inciuded 1n emissions Inventories because firms
have a large degree of control over the consumption of these energy sources. This is especially true in
couniries like the United States, where due to deregulation of the electric power industry, firms have
increasingly greater choice about their electricity supplier, and thus may select generators with more or
less carbon intensive power (CO,-equivalent emissions per kilowatt-hour), Firms also have conirol over

the energy efficiency of their processes, which affects the amount of electricity they consume.

Corporations typically do inctude indirect emissions from ejectricity consumption in their invento-
ries, just as electricity is counted In energy audits. (See Table 7). The U.S. DOE’s 1605b reporting system
has provisions for reporting.indirect as well as direct emissions, including those from electricity, and the

UK's DETR guidelines include emissions from purchased power.

.+.

Table 7

indirect Greenhouse Gas Emissions | Included in the Inventories of Selected Companies
Include GHG Emissions Associated with:
Pur_chased Energy? Energy Scold to Others? Business “l’_rayel? eo Commuiing?

BP Amoco

R
+

G

4
o has A 5

-Notg: na=not applicable

*While Baxter does not INclude emissions associated with commuting In 1ts GHG nventory total, it doss estimate and report them separately.
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Including indirect emissions in an inventory has one principal disadvantage — the potentiai for
double counting the emissionsiThis would occur if both the electricity producer and an electricity con-
sumer reported the emissions as their own. The DETR guidelines acknowledge this, but note that since
the purpose of conducting inventories Is not to create a national level inventory by summing individual
reports, double counting does not matter. Also, for firms that are voluntarily tracking the emissions
resuiting from their operations, and not responding to any government incentive or regulation, it is

unimportant whether emissions may be doubie counted.

BP Amoco’s protocol for accounting for emissians avaids the problem of double counting of
steam or electricity it produces at its facilities by counting emissions from net energy consumption
{energy imported into a BP Amoco facility minus energy exported). The company does not count as its
own emissions from steam or electricity that 1t produces for outside sales. It does include emissions
resulting from steam or electricity it produces for its own use, as weil as emissions from the energy

that it purchases.

The subtraction of emissions from exportéd energy is handled inconsistently among corporations.

All of the oil companies listed in Tabie 7 (except Suncer) exclude emissions from exported power, while
most of the chemicai companies inciude these emissions. The rationale for excluding the emissions for
exported power Is that the power is being used by someone else, not by the company In its own opera-
tions, and thus should be accounted for by the purchaser, in the same way that the company accounts
for emissions resulting from the electricity it purchases. Though ternally consistent, if this form of
accounting were applied to electric power companies, they would report only on emissions from electricity
they consume (such as for pulverizing coal and operating electrostatic precipitators) but not from
electricity they produce for sale to others. In actuality, power companies report all of their emissions

regardless of where the power is sold, and many other business that sell power do as well,

The accounting of indirect emissions becomes more contentious when credit for emissions reduc-
tions is being considered. While a firm may wish to receive credit for emissions reductions resulting from
the improved efficiency of one of its operations, a utility may aiso have played a role in these reductions
through demand side management programs. The complexities that can arise can be seen in the foilowing

example (E1A, 1997). Suppose that in response to a voiuntary government initiative, a refrigerator
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manufacturer designs and builds a refrigerator that far exceeds the energy efficiency of other refrigerators
on the market. An elecinc utility then offers rebates to customers if they purchase this energy efficient
refrigerator. Customers purchase less electricity and the electnc utiiity generates less electricity from burn-

ing fossil fuels, thus reducing emissions. Who is “rgsponsible” for this reduction and on what grounds?

The government (for sponsaring the nitiative),

The refrigerator manufacturer {for building the refrigerator),

The refrigerator dealer {for choosing to seil the more energy efficient model},

The electric utliity (for offering the rebate), or

The customer (for choosing to buy the refrigeratar)?

There is no clear answer to this question as all of the participants have some basis to claim
credit for the outcome. Credit for the reductions might be allocated by agreement between a utility and
the manufacturer. Alternatively, manufacturers could serve as the default party to recelve credits for the
emissions reductions, unless they relinquished the credit to another party. A more complicated — but
perhaps more equitable — approach would attempt to give the credits to whoever funds the improvement

(Nordhaus and Fotis, 1398).

Voluntary reporting programs like the U.S. DOE's 1605b program do not provide guidance on who
gets cTedit for indirect emissions reductions. The DOE considers the use of the program tc give credit for
early emissions reductions to be inappropriate because the program “is not intended to create a set of
comparable, auditable emissions and reduction reports that represent ‘actual reductions’ and are net
‘double counted'” (Hakes, 1699). One legisiative proposai, Senate Bill 547, the Credit for Voluntary
Early Reductions Act introduced i 1999 1n the U.S. Senate, defines ownership of emissions based on
ownarship of the source, suggesting that utilrties would account for their own emissions and take credit

4+ for reductions.

The inclusion of GHG emissions from purchased electricity raises several practical questions
related to the availability of information needed to estimate emissions. The amount of emissions per— unit
of electricity consumption {mass of C0,-equivalents per kilowatt-hour) may be unclear, and obtaining this

information may require cooperation of the electnic utility. This information may be more readily available
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In some areas than in others. In the state of Massachusetts, for example, utilities are required to publish
their estimated GHG emissions per kilowatt-hour. As a default, the instructions for the U.S. DOE's 1605b
reporting program list state-averaged GHG emissions factars for efectricity consumption. Alsc, large
corporations that pu‘r.chase their electricity directly from a wholesaler may be able to obtain emissions

data from the generator,

Further complicating the accounting for electricity emissions are line losses. Line losses occur
when the power that is generated is greater than what I1s actually detivered to the customer because of
transmission and distribution losses. While companies meter their use of electricity, they are typically not
aware of the losses that oceur before the electricity reaches their meters. Utilities do have information
about line losses, and should be able to supply this information. Otherwise, default values suggested

In GHG emissions inventory guidance, such as that listed in Table 3, may be employed.

The concept of “causing emissions” is inherently more ambiguous than “owning a stack,” and
extends beyond the consumption of secondary energy sources. Other examples inciude emussions from
employee business travel (or emissicns from employees commuting to and from work}, emissions from
shipments of raw materials and finished goods, and em:ssions from waste disposal. Relatively little guidance
on inclusion of these indirect sources exists. The UK's DETR guidelines recommend including !ong-distance
business travel, but not commuting or short-distance business travel. In contrast, the U.S. DOE reporting
guidelines for the 1605b program include measures for reducing employee commuting as examples

of legitimate emissions reduction projects.
D. Life-Cycle Assessment

Companies that report their GHG emisasions typically account for
emissions from their own operations. Yet in some industries, the principal emissions
and opoortunities to reduce emissions come not from the direct or indirect emissions associated with
manufacturing but rather from the use of the manufactured products. For exampie, appliances such as

“wésﬁi.ﬁé_machmes and refrigérators produce ‘most of their GHG emissions through their use rather than
through their manufacture. The same s true for motor vehicles. The GHG emissions reported by General
Moters for all GM vehicles 1n operation in the United States accounts for 23 percent of transportation-

related emissions (EIA, 1997}, an amount far greater than the emissions from GM’s factories.
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The evaluation of greenhouse gas emissions throughout the full product or service system life
cycle (see Figure 3), a process known as Jife-cycie assessment (LCA), |s an evolving area. The greater
emissions from the use of products compared to their manufacture suggests that greater benefits could
be achieved through improving the energy efficiency of the products than through reducing emissions during
manufacture, although presumably such feafures could support a premium price or expanded market share.
If, under some future greenhouse gas emissions reduction scheme, a company is required to reduce only
its own emissions, then it would have little incentive to produce fower emitting products. For this reason,
manufacturers have suggested that they be allowed to take credit for the emissions reductions that result

from the improved efficiency of thewr products. {See Box 4).

Figure 3

Product/Service | Life Cycle

For companies that desire t¢ undertake a greenhouse gas life-cycle inventory, the activity needs

to make business sense. Potential benefits of accounting for life-cycle emissions include the ability to
implemeant product and process improvements, realize cost savings, take advaniage of the emergence
of eco-labels and product take-back regulations,'® and gain insight into product rmprovements. The
international Standards Organization (IS0} has developed standards for conducting hfe-cycle assessments
(1SO 14040) which may be applied to GHGs. Efforts are underway by the Ciimate Neutral Networklt to
streamline life-cycle assessments by, for example, limiting the scope of life-cycle studies based on data
availability, focusing on a limited number of priority stages, and concentrating on the needs of the

intended audience {CNN, 1999).

Mast companies though, especiaily small and medium-size companies, will not be able to
justify the costs of conducting life-cycie assessments. This is due to the fact that life-cycle analysis itself
, .
is still not a standardized discipline with an information infrastructure n place. LCA data are expensive

to devélop and common databases and resources are of limited use because they are in aggregate form.

The EPA and DOE are undertaking several projects to produce usable data, and resource industries such
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as stee!, aluminum, plastics, and glass are compiling data for public use (Env. Mgr., 1998). Many com-
panies, though, are reluctant to release LCA data because it may vite regulation and provide competiters
with too much tnformation about a company's preducts (Arthur D. Littie, 1999). For these and other
practical reascns, the UK voluntary reporiing guidelines have exciuded life-cycle impacts, but intend

to provide further guidance on the reporting of emissions from wastes.

Even if full life-cycle emissions are determined to be in excess of a company’s boundaries,

the company may still have opportunities to heip customers reduce their own emissions, either through

“improving preduct quality or providing guidance on effective use to minimize emissions {WRI/WBCSD,

1999). The voluntary adoption of quality standards (e.g., for energy efficiency) may be a more effective
strategy to achieve reductions across industries that produce energy-consuming products than imposing

standards or limits on emissions from the manufacture of these products.
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At present, it appears more likely that manufacturers may receive credit for redusing emissions
associated with specific parts of the product life cycle — such as the use of the product or 1ts manufac-
ture — rather than for reducing emissions over its entire life cycle. This is due to the uncertainties in the
LCA and the lack of its widespread application. Nevertheless, information on life-cycle emissions will be
useful to consumers in making their buying decisions, just as energy-efficiency standards for appliances,

—and fuel efficiency standards on automobiles are used as guidance. For this reason, the information may ~ -

be more valuable as a means of gaining competitive advantage than as a means of gaining GHG emis-

sions reduction credits.

E. Materiality

An important aspect of drawing the boundaries around a firm’s
emisaions is deciding which emisaions are large enough to be included in the
inventory and which are small enough that they can be ignored without any

significant effect on the overall results. The answer to these questions varies with the

industry, and even the particular firm that is conducting the inventory. For a service company, for example,
emissions resulting from employee business trave! may be significant, while fbr an electric utility they
are unlikely to be. These ergiss'ions may also be material for firms that are primarily manufacturers. For
e example, United Technologies Corporation!? (UTC), a major provider of high-technology products and
sarvices to the aerospace and building systems industries, has found emissions associated with business

travel (as well as emissions from the testing of its jet engines) o be material,

Most firms conducting inventories today do not have strict rules on what gualifies as material.
Only two of those participating in the survey condljcted for this paper, UTC and ICl, had any rules at all.
Rather, materiality has been treated as a matter of professional judgement for those performing the inven-
tory. Where firms nave set materiatity thresholds, they have typically done sc on the basis of a minimum
size of emissions (e.g., X metric tons of CO- equi\.'alents/year)18 or a minimum percentage completeness
far the nventory (e.g., at least 99 percent of corporate emissions will be accounted for). 1Cl Is an exam-
ple of one firm taking the latter approach. UTC, whose GHG emissions accounting s an outgrowth of its -

effergy and water tracking and conservation program employs a variation of the former approach. Water
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and energy consumption (and thus GHG emissions) from non-manufacturing facilities are ignored 1f therr
combined cost 1s less than $100,000 per year. Even drawing the iine at this amount, UTC inventories

229 facilities worldwide, including 1ts corporate headguarters.

The issue of materiality I1s further complicated by the difficulty of estimating certain types of
emissions. Emissions associated with er;ip_loyee commuting generally fall into this category, and typically are

not included in corporate GHG emissions inventory.

Emissions due to product transportation can also be difficult to assess, and thus are not
always included n inventories. BP Amoco, for ekample, inciudes emissions from commercial shipping in
its inventory if it owns the vessels or has a charter for more than a year. if the transporter 1s also shipping
the products of other compantes, however, the activity is judged as too difficult to reasonably assess the
fraction of the emissions attributabie to BP Amoco. Thus, the inclusion of these emissions sources s

based as much on the ability to estimate them as it is on their materiality to the total corporate emissions.

Emissions sinks — activities or operations that remove GHGs from the atmosphere — are
another example of an item that may or may not be material to an inventory. Sinks can range from the
absorbance of carbon dioxide by grass and trees around an office building, to absorbance by forest areas
set aside for conservation, to sequestration through reforestation, to reinjection of CO, into depleted oil
wells or other geological formations. In addition to the complexities of accounting for these sinks, their
significance to a company’s greenhouse gas inventory neads to be assessed. Typically major sinks such
as reforestation programs or CO; reinjection into oil reservoirs for enhanced oil recovery are included
in emissions inventories, while minor sinks such as growing trees around office buiidings are not. One
proposal that addresses the question of materiélity directly, at least for domestic sinks, 1s that of CAST,
which gives firms the option of including domestic sinks within their corporate inventories. However,

firms must include all of their sinks if they choose this option (CAST, 1998).
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In short, boundary issues present a multitude of options for the way firms may report their GHG
emissions Inventories, and a multitude of questions they must answer in conducting their inventories. Gn
some of these guestions there is general agreement. There 1s widespread consensus that an organization
shouid include within the boundary of its inventory all material sources owned and operated by the organi-
zation, which typically corresponds to sources located within its facilities' fence lines and mcbile sources
___ that it owns. A consensus_is aiso growing to account for electricity usage because of its_ubiquity and the

degree of control possessed Dy organizations to modify therr electricity consumption. Further expanding
the accounting boundaries, \emissmns resulting from employee business travel, product and raw matenal
shipments by third parties, and employee commuting could be inciuded. An additional widening of the
accounting beundaries would be an assessment of the comptete life-cycle emissions of a product. The
extent to which sources beyond the fence line are included n the inventory depends on the degree of
contro! the company has over these sources, Its stakeholder expectations, and its ability to implement

emissions reduction programs and initiatives, Box 5 describes how one firm, United Technologies

Corporation, has addressed these questions.

The Greenhouse Gas Measurement Table 8

and Reporting Protocol Coliaboration (WRI/ Boundary Scopes |Under Discussion by the

+ WBCSD, 1999) 1s discussing a tiered GHG Measurement and Reporting Collaboration
approach to inventory boundaries. In Emissions from Core Qperations
What is included? Scope | Scope Il Scope Il
this approach, there are three levels, or o issi 04
“scopes,” as shown In Table 8. The most
basic approach, Scope |, focuses on direct “Ermissions tro
product transport, and waste disposal v
GHG emissions. This approach could be
used when double counting may be an issue (such as for emissions trading or credit for early actions to
reduce emissions), and could serve as the base for the official inventory. Scepes 11 and It might be
- mote approptiate choices for environmental reporting, or for entities whose emissions inventories

include a significant amount of indirect EMmisstions.

Voluntary associaticns and industry groups could develop {and in many cases are developing)

guides 15 ensure that companies with similar operations and products are drawing boundaries in a

36

1+ Greenhouse Ges [emissions inventory jissues




F)

rade e . 4

37

Greenhouse Gas | €missions inventory issues 4




38

standard manner. in the GHG Measurement & Reporting Protocol Collaboraticn, key stakeholders are work-
ing on a standardized measurement and reporting pretecol. This guidance will help avoid the double

counting of emissions, or at least identify where double counting might be occurning.

Until a uniform GHG reporting protocol receives widespread adoption, transparency wiil be the

key to meaningful reporting. In order to make meaningful comparisons from firm to firm or from year to

vear, should the boundanes change, firms will have to carefully document all of the assumptions they
make in chocsing the boundaries of their inventories, just as they document the methods they employ

to calculate their emissions.
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. Baselines and Metrics

In addition to determining what will be included in their inventory,
companies also need to decide how they will track trends in emissions and
progress toward any emissions reduction goals they may have established.
In making this decision, they are setting the baseline against which future emissions and their voluniary

emissions reductions will be evaluated. (See Box 6).

There are two important aspects to setting a basehine: timing and the way emissions are repre-
sented. Timing refers to the year in which a company begins to track its emissions and the year against
which future progress is measured. In many cases these are the same. The year 1990 is cften, but not
always, set as the base year by companies that plan to reduce emissions, The CAST proposal, for example,
uses 1995 as the base year, suggesting that using this year as the base will prPtect firms that have recently
made emissions reductions. Target years for achieving announced emissions reductions vary considerably
from firm to firm, though generally they are not later than the 2008-2012 target period used in the

Kyoto Protocol. -+

In addition to selecting a base year, companies must choose the metric they will use to track
and communicate their emissions and emissicns reduction goals. These methods can be divided into
absolute and normalized measures (also referred to as rate-based measures). Absolute reductions refer
to specific mass or percentage reductions in emissions, or to specific caps on emissions, most commonly

expressed in terms of metric tons per year of carbon dioxide equivalents.

Companies that normalize emissions do so in one of two ways: (1) emissions per dollar of revenues

or expenditures, and {2) emissions per unit of product, potentially ranging from kilowatt-hours to stereo i

components to wh“atever else-thie coﬁpany prod-u_céé (CASf,1998) The CAST proposal promotes a rate
per dollar of sales approach, while one bill introduced in the U.S. Congress for providing credit for early
emissions reductions (H.R. 2520) takes an emissions per unit of product approach. Each approach has
advantages and disadvantages to understanding trends In reducing greenhouse gas emissions, and neither

approach I1s applicable across all industries. (See Tahle 9).
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Comparison of

To date, use of rate-based metrics is still in an experimentation phase, and most companies report

on an absolute basis. For example, Sheil Intarnational has announced an absolute goal of reducing its 1990

GHG emissians by 10 percent by 2002. In conirast, Interface, Inc. has chosen an emissions rate based

on annual sales figures. Another exception is UTC, which has announced targets to reduce energy and

water usage by 25 percent per dollar of sales. Baxter international has based its goals for reducing

energy consumption on physical units of output, rather than on the value of those outputs.

Though a total tonnage approach is clear, simple, and directly applicable to the goals agreed

by national governments in the UNFCCC and the Kyoto Protocol, a normalized approach aliows companies

that are growing rapidly to participate in emissions reduction efforts without being penaiized for their

success and avoids the issue of granting companies credit for reduced output. On a national level,

normalizing emissions (e.g., on a per capita or per GDP basis) also helps to understand greenhouse gas

emissions absent population trends. The CAST proposal on emissions crediting advocates normalized factors

because “only a rate based measurement will aliow for large and small, service and manufacturing, utility

and yogurt maker, and growing and nongrowing companies to make aggressive reduction commitments

with the knowtedge that they will be able to meet those commitments” {CAST, 1998).

Table 9

Normalized Emissions Factors

Approach

Advantage

Disadvantage

Applicable Industries

Emissions rate per revenus
ar expenditures

* Can adjust the rate by allowing
for real price* adjustments

* Provides & benchmark to compare
GHG Intensity of different indus-
tres with different products

« Eliminates the need to adjust the
baseline as the business changes

* Creates difficuities for companies
in sectors with real product price*
dechnes over t|m13 {e.g , electronics,
renewablas)

« Requires price adjustments
across industries

* Prices may be not be uniform
across regions

* Requires high quahity public
information abeut pricing trends

» Industries with preducts with
wel| established price levels

* Commedity industries with hugh
levels of public pncing information

Emussions rate per unit of output

+ Provides flexibility in changes
to market share

* Focuses on the efficiency
of the sources

* Many companies have a wide
variety of products

+ it 1s difficult to account for product
enhancements

+ Mature industries with lower
rates of new preduct introductions
* Companies with uniform
product offerings ———_ ... .

*Real prices are adjusted for inflation.

+
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With the concrete examples still timited and discussions of the a[ﬂvantages and disadvantages
of using different rate- based appreaches still in embryonlc stages, companies may wish to follow the
guidance of the Gioba! Reporting Initiative (GRI1}, an international effort to harmonize environmental
reporting being jed by the Coalition for Environmentally Responsible Economies (CERES).20 in the pilot
phase of the GRI, users are encouraged to report hoth total figures (totai CO,-equivalents) and to employ

"the normalization approach that works best for tHeir company and/or industry. To convert between absolute- -- -7
and normalized figures is a relatively simpie calculation for a company tracking ifs greenhouse gas

emissions, since firms routinely track their outputs in physical and menetary units.

In addition to seiecting a base year for measuring progress and choosing whether to express thesr
emissions on an absolute or normalized basis, companies must also decide whether and how they will adjust
their baseline over time. As discussed above, when significant divestiture or cutsourcing of production
occur, most companies reduce their baselines to avoid indicating emissions reductions when the emissions
are merely transferred to another entity and not necessarily reduced on net. A similar situation wouid exist
if a company loses market share to a competitor having comparable amissions. |f the company reports (s
emlssmns on an absolute basis, its inventory might be misinterpreted to indicate a reductien in total GHG

emissions when ne net reduc’non actuaily occurred, unless it adjusted its baseline.

-+ The setting of baselines to measure “real” GHG emissions reductions becomes particularly
ymportant when firms wish fo receive financial benefit for their yoluntary emission reductions.2* Some
people believe, a reduction 1s “real” only if it would not have otherwise occurred except for the voluntary
reduction effort; others believe it is real if the actual emissions decreased, regardiess of the reason.
Determining what emissions levels would be n the absence of an emissions reduction project Is a difficult
and inherently subjective exercise, and guidance in this area continues to be developed. Given these current
uncertamnties, firms should be clear about how they define and report their reductions. By adequately
documenting how they achieve emissions reductions, they wili have a basis to claim any emissions reduc-

tion credits for which they may be eligible under either current voluntary or future regulatory programs.
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Those companies involved in emissions reduction projects under the UNFCCC and the Kyoto

Protocol will have to consider the concept of “additionality” in setting their baselines. Such projects
include the Joint Implementation program in which an entity in one developed (Annex {) country acquires
emissions reduction credits from projects in another developed country, and the Clean Development

. Mechanism in which emissions reduction projects are estabiished in developing countries. Both of these
programs require that the emissions reductions be additional to those that would otherwise occur.
Determining what emissions wouid otherwise occur in these programs presents the same types of problems
as applying the concept of additionality to domestic emissions reduction proiects. To avoid these problems,
simplified means of establishing baselines to evaluate additionality have been proposed. Some of the

primary methods being discussed include:

e Benchmarking, under which host countries would establish default emissions rates for the

different sectors, subsectors, ar regions;

i e Technology matrix, under which a number of pre-defined default technologies wouid be

used as the baseline technologies for a defined region and for a specified time; and

« Top-down baseline, under which project baselines would be derived by the host government
from a more aggregate baseline (e.g., a country might allocate project baselines from i1ts

i national baseiine, with reductions below the baseline being considered to be additional)

(Center for Ctean Air Policy, 1999). T
Since it is not known how the setting and adjustment of baselines will be treated in whatever
future domestic programs may be created to reduce GHG emissions, firms wiil need to maximize the
* fiexibility in their inventorying and reporting.
e
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hallenges for Corporations in Conducting obal Inventories
The procedures set forth by the IPCC provide for a common basia for

the reporting of national level GHG emissions inventories. For companies that

ons can be more complicated.

operate internationally, conducting an inventory of worldwide operati

d the availability of data with

These complications resuit from different systems of measurement an

which to make emissicns estimates.

(short tons — 2000 pounds),

The most basic leve! of reporting 1s the measurement unit itself: tons

metric tons (tonnes — 1000 kilograms), or kilograms. In the UK voluntary reporting guidelines, kilograms

UK - are used. In the U.S. DOE’s 1605b voluntary reporting guidelines,

—— the most popular unit for the

companies may use a variety of units including pounds, kilograms, tons of metric tens, indicating which

In the Global Reporting initiative, all emissions are required to

they have selected on the reporting ferms.

s how most international companies report their emissions. Metric

be reported in metric tens, and this i

fons are also the most common unit used throughout the world for the measurement of GHGs (White, 1999).

-+ In addition to the units to be used for reporting, the way in which emissions are represented must also

st commonly reported either in terms of the mass emis-

be handled consistently. GHG emissions are mo

of carbon dioxide or methane per year, or in terms of

sions rate of the GHG itself, such as metric tons

£0Q, equivalents,

sions is 'n terms of carbon

A third, though less commeon, means for expressing GHG emis

fuel combustion, the amount

equivalents. Rather than reporting the amount of CO; emitted during fossii

of carbon in the CO, is reported. Since the mass of carbon in carbon dioxide is 12/44™s of the total,

his fraction.

emissions of CO, can be converted to emissions of carbon by muitiplying by t

Data availability and quality are other key issues for companies operating internationally. The

ilt to

formality of accounting systems varies across organizations and regions, which may make it diffic

track parameters such as energy usage. Depending on the types and quality of fuel being burned, and the

efficiency of the equipment burning it, the reliability of standard emissions factors will vary. Emissions
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attributable to the consumption of purchased electricity may be very difficult to assess in some areas,
though average nationai-level emissions factors may be available. Finaily, there is not a uniform awareness
or common vocabulary regarding greenhouse gas emissions, creating the potential for misunderstandings
when information requests are made. These challenges point to the potential need for the training of staff
in overseas operations in conducting the inventory, including obtaining the basic data on which reliable

emissions estimates may be based.
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T Learning from Similar Measurement Approaches

Two programa that provide some lessons for conducting and reporting
GHG emissions are the U.S. EPA’s Toxic Release Inventory (TRI) progmm and

the Acid Rain Program in the United States. While both of these programs are mandated

by law, the experiences of companies participating in them Is relevant to the voluntary reporting of GHGs.

A. The Toxic Release Inventory

The Toxic Release Inventory (TRI) serves as an annual profile of pollution
produced by industrial facilities just as a greenhouse gas emissions

inventory can become a profile of facilities’ greenhouse gas emisrions. TRl is an

example of how companies have developed methods to estimate and measure releases (emissions) from a

wide array of sources.

Although the TRI program operates at the facility level, not the company level, it provides some

basic lessons:

e Be prepared. At the time the TRi regulations came into effect, many companies lacked experience

In estimating emissions for many of the affected chemicals and processes. For this reason, the

reliability of data from the early years of the program 1s often questioned. In the same way, esti-
mation of GHG emissions, particularly those other than CO, from combustion, 1s a new actwity

for most companies. By voluntarily inventorying their emissions, firms learn how to estimate their

emissions and can refine these estimates before reporting becomes required.

o Provide context when communicating the results of the inventory. Reported reductions in TRI

releases have been criticized for not describing the reductions in the proper context. While the

+
TRI program itself does not require emissicns reductions, it 1s used to frack year-to-year changes

in releases of chemicals to the environment. Problems have occurred when these changes have

not been put in the proper context. For example, the EPA reported a 7 percent increase In waste

eneration between 1991 and 1994 but neglected to note that chemical preduction was up

g

24 percent over the same period (Hess, 1997). While the total amount of waste had increased,
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emissions per unit of output had actually decreased. In other cases, reparted emissions
reductions have occurred due to reduced production, rather than through voluntary reduction
activities. By placing their reported GHG emissions and reductions in the proper context, firms

wiil be able to avoid misinterpretation of the results. Those firms that include CFCs in their

inventory, for example, would be wise to note that the reduction 1n their emissions results from

requirements under the Montreal Protocol, in contrast to their veiuntary reduction efforts.

e Clearly explain the measurement or estimation approach and the means for achieving reductions,
TR! emissions reductions have also been criticized for not adequately describing how the reduc-
tions were achieved (McCarthy, 1995}, By providing complete transparency on how their
emissions and emissions reductions are calculated, firms reperting on GHG emissions may

avoid this criticism.

B. The Acid Rain Program

The Acid Rain Program also provides lessons on inventorying

emissions, particularly in the context of a market-based syastem of tradable

permits. Three of the key components of the program are:

¢ An allowance trading system which provides low-cost rules of exchange that minimize

government intrusion and make allowance trading a viable compliance strategy for reducing

sulfur dioxide (S03); 3

-+
« An opt-In program to allow additiona! industrial and small ctility units to voluntarily participate
m allowance trading; and
« A continuous emissions monitoring systems (CEMS) requirement to provide credible accounting
of emissicns to ensure the integrity of the market-based allowance system and to verify the .
achievement of the reduction goais (EPA, 1997).
The Acid Rain Program offers a couple of lessons for the development of a greenhouse gas inventory:
o Emissions inventorying works. Current procedures tc inventory SO, emissions are of sufficient -

.— ——— accuracy to support verifiable emissions reductions and an active trading system in emissions
reduction credits. Inventorying of the same accuracy will support GHG emissions reduction
programs, though this I1s not to say that the same methads (CEMS) are needed or would be

desirable for most GHG emissions.
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» Build on your current data systems. At the time the CEMs were instalied, the technology was

well demonstrated and retiable. Many utitities already had CEM

existing technology by establishing more detailed quali

Organizations \mplementing GHG inventories should understand how their existing systems can

pe improved upon to provide reliable emissions daia.
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. Conclusions
A standardized protocol for conducting GHG emissions inventories
has yet to be developed. Nevertheless, many corporations are already conducting inventories and
reporting their results. The current, dynamic state of affairs in inventorying emissions, and the experi-
mentation and range of approaches that companies are taking will ultimately lead to more uniform and
recognized procedures that wili have already been tested in the field. Indeed, there has been sufficient
experience with GHG emissions inventories to allow several general principies to be stated for developing

effective GHG emissions inventory programs:

1. Start by understanding your emisaions. Knowing the relative magnitudes of emissions
sources is necessary to understand whether or not they are materiai contributors to a firm’s total
emissions. The degree of complexity of the inventory and how much effort will be required to

develop it depend directly on the number and nature of the sources.

An understanding of emissions requires an understanding of how they can be measured or

estimated. A considerable amount of guidance has been and is being prepared on this subject:

+

guidance that firms can use for conducting their inventories or for checking their methodologies.

2. Consider the likely uses of the emisaions inventory. Companies conduct GHG
emissions inventories for a range of purposes. Understanding how the inventory wiil or may be
used will influence how it 1s conducted. If 1t is to be used for internal goal setting, its coverage,
accuracy, and ability to be verified may be modest. If it 1s to be used for external reporting, these
attributes will become more important. |f the inventory may be used for quantifying emissions
reductions with the hope of receiving some kind of financial benefit; these attributes

become essential.

3. Decide carefully which emissions to include by establishing meaningful
- boundaries. Questions of which emissions to include in a firm's inventory and which are best
accounted for elsewhere are among the most difficult aspects of establishing GHG emissions

inventories. Since the purpose of conducting an emissions inventory 1s to track emissions and
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emissions reductions, companies are encouraged to include emissions they are in a position to

significantly control. In addition to thetr own production, this would include emussions from pur-
chased energy and possibly increased emissions from acquisitions of new companies. Where the
boundaries are drawn will vary from $irm to firm; how they are drawn should always be carefully

documented and communicated.

4._hdpx{131_i_z_gfle:§ibzlzty Since requmrements to report or reduce GHG emissions under a future
climate policy regime are uncertain, companies shou|d p“r—efy_e_are for 2 ;ange of pOSSIblhtleS by
maximizing the flexibility of their emissions inventories. Examples of this flexibility include
being able to express emissions by facility, business unit, state or country, type of gas, and
source type. It also includes the ability to express emissions in absolute or normalized terms
(by amount or monetary value of production), fo adjust emissions boundaries, and to adjust

the emissions baseline.

-

5. Ensure transparency. Transparency in how reported emissions are arrived at is critical to

achieving credibility with stakeholders. Uniess the emi(ssions paseline, estimation methods,

SR

emissions boundaries, and means of reducmg emissions are adequatiely documented and explained
in the inventory, stakeholders will not know how to interpret the results. This is true even if the
inventory is conducted only for mternal reporting. For companies that intend to have their inven-

tories externally verified, transparency is a necessity.

- 6. Encourage innovation. Now s the time fo try innovative inventory approaches tailored to @
company's particular circumstances. In many cases, the best inventory approaches for specific
types of sources and companies are still being determined. The range of experience and lessons
learned will be invaluable as voluntary reporting protocols are developed or as possible regulatory

requirements are established. Now is the optimal time to experiment and learn what works best.
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ndnotes

1. The Business Environmental Leadership Council (BELC) of the Pew Center is a group of leading companies
worldwide that are responding to the challenges posed by global climate change. This council explores how companies
¢an contribute o solutions at home and abroad through their awn products, practices, and technologies. The BELC
E‘ includes: ABB, Air Products and Chemicals, Inc., American Electric Power, Baxter International, Boemng, BP Amocao,
CH2ZM HILL, DuPont, Enron International Corparaticn, Entergy, Holnam, Inc., Intercontinental Energy, Lockheed Martin,
Maytag Corporation, PG&E Corparation, Shell International, Sunoco, Inc., Toyota, United Technologles Corporation,
Weyerhaeuser, and Whirpool.

i . 2. The IPCC recommends that countrres submit a description of the method used as weil as other relevant
assumptions, check their inventary for completeness and accuracy, and conduct an uncertainty anaiyses by, for
instance, stating confidence levels. A complete description of the IPCC procedures can be found in the three-volume

Revised 1996 1PCC Guidelines for National Greenhouse Gas Inventories (IPCC, 1996).

3. The GWP concept is currently inapplicable to gases and aerosols that are very unevenly distributed in the
earth’s troposophere, namely tropospherc ozone, aeroscls, and their precursors, though the IPCC has published GWPs
for these compounds 1n the past. The typical uncertainty in GWPs 1s +/-35 percent on global average basis (IPCC,
1996a). )

4. Haion 1s a DuPont trade name for a group of bromoflucrocarbons, which are used almost exclusively

in fire protection systems.
5. VOCs are volatile crganic compounds,

6. Manufacturers of HCFCs and their substitutes, and firms that have used CFCs as blowing agents in the
manufacture of foam are examples of the types of companies where questions of whether to count CFC and HCFC

emissions are key to accounting for GHG emissions and emissions reductions.

7. The iPCC reporting guidehnes aiso include sulfur dioxide {S02) as a precursor to sulfate aerosol, which 1s
beiieved to have a cooling effect.

8. In May 1999, WRI and WBCSD convened an open, internaticnal, multi-stakehclder collaberation to
| design, disseminate, and promote the use of an international corporate protocol for reporting business greenhouse

gas emissions. The core operations module of the protocol is scheduled for pubh¢ release in November 2C0C.

9. Information on the efficiency of the combustion process in converting carbon to carbon dioxide 15 also

neaded; default values from the literature are avarlable If equipment-specific values have not been determined.

:__ S 10. The Global-Envirenmental Management Initiative (GEMI} 15 a non-profit orgamzation of leading
companies dedicated to fostering environmental, health, and safety excellence warldwide through the sharing of

tools and information 1n arder for business to help business achieve environmentat excellence.

11. incomplete combustion results in the formation of the poliutants carbon monoxide and soct.

—engrTE

12. The Coalitien to Advance Sustainable Technaology (CAST) 15 a public policy organization of CEOs who

share the view that environmental stewardship is compatible with seund and competitive business practices.
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13. If the energy generated and exporied by Suncor is of a lower emissions Intensity than the electricity being
displaced and that would otherwise have been consumed by the same users, then Suncor would also credit to its account

the associated emissions reductions.

14. Life-cycie environmental accounting or analysis, also abbreviated LCA, are other terms for

Wife-cycle assessment.

15. Take-back regulations require a firm seiling or pro&ucmg a product to take it back after its useful

life has ended;_motor oil and nickel-cadmium battenes are examples of products 10 which take-back regulations

have peen apphed,

16. The Climate Neutral Network is an alliance of companies and other organ:zations committed to
defining and promoting climate-neutra! preducts, activities, and enterprises — those determined to have littie or no

effact on the earth's climate because they result in little cr no net emissicns of greenhouse gases.

17. UTC's best known products include Pratt & Whitney aircraft engines, Carrier heating and air conditioning

systems, Otis elevators and escalators, Sikorsky helicopters, and Harmlten Sundstrand aerespace systems.

18 The metnc ton {or “tonne”} — 1000 kilograms — 15 used in this report because it is the mest comman

unit for reperting GHG emissions.

19. Because CFCs are not typically included «n emissions baselines and their repiacements — HFCs and CFCs
— were not produced in significant quantittes until the mid-1990s, 1995 couid be chosen as the base year for HFC and
PFC emissions. tf 1990 were chosen as the base year, firms that am:t the CFC replacements would have an unfairly
strict baseline for these compounds. Neither the CFCs, which were emitted in 1990, nor the replacements, which were

emitted later, would be included In the baseline.

20. The Coalstion for Environmentally Responsibie Economtes {CERES) is a nonprofit coalition of investors,
pubhic pension funds, labor unens, and environmenial, religious and public interest groups working in partnership

with companies toward the common goa! of corporate environmental responsibility worldwide.

21. The issue of what constitutes a creditable reduction has been a subject of discussion retated to proposed
legislation to give credit for early reductions of GHG emissions, as well as in discussions of programs for the trading of

emissions reduction credits (for example, see Rolfe [1998]).
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This report explores options for designing
and impiementing a system to keep track
of greenhouse gas emissions, an tmportant
first step for companies taking action to
address climate change, The Pew Center
was established by the Pew Charitable Trusts
to bring a new cooperafive approach and criti-
cal scientific, economic, and technalogical
expertise to the global climate change
debate. We intend to inform this debate
through wide-ranging ana-lyses that will
add new facts and perspectives in four
areas: policy {domestic and internaiional),

economics, environment, and solutions.
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