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Here we argue that financial accounting offers an architectural template for corporate carbon accounting systems
consistent with current reporting frameworks for carbon emissions. The resulting CO,-statements yield a measure of
a company's current corporate carbon footprint, while stock variables on the CO,-balance sheet convey summary
information about an entity's past emissions performance and any recent changes therein. Taken together,
CO,-statements enable a unified, comprehensive, and temporally consistent assessment of the direct and indirect
emissions of a business entity and its sales products. The similarities to existing financial accounting systems are
bound to facilitate the adoption of such statements from both an enterprise software and an assurance perspective.

The Greenhouse Gas (GHG) Protocol is the globally
recognized reference framework for reporting corporate
carbon emissions. Classifying different emission inventories
into direct and indirect, as well as upstream and downstream
emissions, the GHG Protocol takes a comprehensive life-
cycle approach to assessing a company's overall Scope 1-3
emissions (GHG Protocol, 2004). While this framework has
been adopted by organizations worldwide and included
in disclosure mandates, multiple stakeholder groups have
been clamoring for more comprehensive and more reliable
information about the carbon footprint of corporations and
their sales products (Bjern et al., 2022; KlaaBen and Stoll,
2021; Fankhauser et al, 2022). In response, the GHG
Protocol has recently launched a comprehensive revision of
its guidance documents, scheduled for completion by 2027.

This perspective article argues that financial accounting offers
a practical template for carbon accounting systems that
are consistent with existing emissions reporting frameworks

(Reichelstein, 2024). Similar to financial statements, the
proposed system for carbon accounting results in CO,-
statements, comprising a CO,-balance sheet and periodic
statements showing the emissions an entity and its supplier
network have contributed to the atmosphere in the current
period. We argue that CO,-statements provide analysts with
a comprehensive and temporally consistent assessment of
an entity's Scope 1, 2, and upstream Scope 3 emissions. The
CO,-balance sheet records stock variables that effectively
summarize an enfity's past emissions performance and any
improvements thereof. In contrast, the net CO,-confribution
metric provides a measure of an entity's periodic corporate
carbon footprint. All accounting metrics emerge from the
same ledger based on a fransactional system of double-
entry bookkeeping, with the unit of measurement being one
ton of CO, (see Figure 1).

Several multinational companies have recently adopted
internal product carbon accounting systems to determine the
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Figure 1. lllustration of corporate carbon accounting. This figure illusirates how the accounting process converts data inputs to accounting metrics.

so-called cradle-to-gate product carbon footprints (PCFs) of
their sales products. Such footprint measures seek to capture
the total direct carbon emissions that have been incurred
at the different stages of production in a supply network.
Earlier studies have pointed to both efficiency gains and
reliability advantages if cradle-to-gate PCFs are assessed
in a sequential and decentralized manner (Kaplan and
Romanna 2021; Kaplan et al. 2023). Accordingly, each
firm in a supply network operates its own product carbon
accounting system in order to defermine the PCFs of its sales
products and services on the basis of primary data for the
PCFs of inputs received from its Tier 1 suppliers as well as its
own direct {Scope 1) emissions.

In accordance with the GHG Protocol's guidance to report
an entity’s emissions on a life-cycle basis, cradle-to-gate
PCFs can be supplemented with estimates of the emissions to
be incurred in the use phase of a product. For mass-produced
consumer goods, like automobiles, car manufacturers will
be able to draw on precise stafistical information regarding
average product usage and the emission factors associated
with usage in different locations. The resulting cradle-fo-
grave PCFs then combine assessments for the Scope 1, 2,
and upstream Scope 3 emissions that have been incurred
thus far with forecasts of the downstream Scope 3 emissions
expected to materialize during the product's use phase,
thereby enabling cradle-to-grave life cycle assessments.

Reliable PCF figures are increasingly demanded not only
by consumers but also by corporate customers seeking
to decarbonize their supply chains. Even more urgent,
standardized PCF calculations become indispensable in
jurisdictions where subsidies and tax breaks for “green”
technologies are fied fo the assessed carbon footprint of
a product. In a similar vein, the Carbon Border Adjustment
Mechanism to be implemented by the European Union
in 2026 requires an assessment of the carbon dioxide
emissions embodied in goods delivered to the gates of the
European Union.

The cradle-to-gate PCFs of goods and services sold in
the current time period become a key building block of
the CO,-contribution metric (see Figure 2). Just as Cost of
Goods Sold is a key component of the measure of financial
income, Carbon Emissions in Goods Sold conveys the
total emissions embodied in goods and services sold in the
current period. Certain expense items not closely related to
the production process, such as the emissions associated
with business travel conducted in the current period, can be
added as separate line items to the CO,-contribution. Direct
carbon removals undertaken by a company, or a contractor
acting on its behalf, are a source of "revenue.” We interpret
the bottom-line net CO,-contribution as the entity’s current
corporate carbon footprint, as it conveys the net fonnage of
carbon dioxide an entity's operations have contributed to
the atmosphere in the current accounting period.

PCF, - 51 = | CO;in Current Sales of Product 1
PCF, - 5, = | CO,in Current Sales of Product 2
PCE, - s, = | CO;in Current Sales of Product n
Z PCF;-s; = | carbon Emissions in Goods Sold (CEGS)
Y = | General & Administrative Emissions
Less
X = Current Direct CO, Removals
Z PCFi-s; +Y =X | = | Net CO,-Contribution

Figure 2. Net CO,-Contribution.
This figure displays CO,-contribution statement.
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Figure 3. CO,-balance sheet. This figure illustrates an opening CO,-balance sheet.

The CO,-balance sheet carries stock variables that are
updated from one accounting period to the next (see Figure
3). The left-hand side of this balance sheet records the
emissions embodied in the entity’s operating assets. These
emissions have arrived at the entity's gates, or have been
incurred within its gates, but have yet to be recognized as
part of the current CO,-contribution. The liability side of this
balance sheet records the accumulated emissions embodied
in goods and services received from the entity’s suppliers as
well as the entity’s cumulative direct (Scope 1) emissions,
less any accumulated direct removals. Each period's net
CO,-contribution is reconciled with the balance sheet
through an account that carries the entity's accumulated past
net CO,-contributions. This feature is again in direct analogy
to financial balance sheets, where owners' equity records
an entity’s past retained earnings.

The calculation of a company's net CO,-flow, the third
module of CO,-statements, does not require product carbon
accounting (see Figure 4). This metric only includes the “raw”
flows corresponding to a company's current direct emissions,
nef of current direct removals, plus the Scope 2 and upstream

Scope 3 emissions associated with all incoming production
inputs. As such, it comprises the emissions companies seek
to report today under the GHG Protocol. However, in order
for the incoming indirect emissions to be assessed on the
basis of primary data about emissions actually incurred,
the upstream suppliers have to maintain their own in-house
product carbon accounting. If no company in a supply
network were to calculate its own PCFs, all parties would
need to estimate their indirect emissions (Scope 2 and
upstream 3) on the basis of secondary data reflecting recent
industry averages. This would result in a major duplication of
estimation efforts and severely limit a company's incentives
to reduce ifs direct and indirect emissions.

The main focus of this paper is on general principles
for structuring CO,-statements, rather than the specific
accounting rules that ought to apply in their preparation. The
cenfral principle we advocate for is to separate stock from
flow variables by means of balance sheefs and periodic
net contribution statements. Various organizations have in
recent years proposed detailed carbon accounting rules.
The architecture of the CO,-statements described here is

= | Current Direct CO, Emissions
Z = | Indirect CO, Emissions Transferred In
Less
X ~ | Current Direct CO, Removals
Pl A= = | Net CO,-Flow

Figure 4. Net CO,-Flow. This figure shows the statement of net CO,-flows.



sufficiently flexible so as to be compatible with any of these
rules or some combination thereof. This flexibility pertains
in particular to issues of product and entity boundaries as
well as altemnative rules for allocating pools of overhead
emissions. In the absence of mandated carbon accounting
rules, adopters of the CO,-statement approach can disclose
separately the specific rules that have been followed in
preparing their statements.

The CO,-statements described here are in particular

compatible with existing frameworks, such as the GHG
Protocol or ISO 14064, and disclosure mandates, such as
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