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THE COALITION ON MATERIALS EMISSIONS  
TRANSPARENCY (COMET)
The Coalition on Materials Emissions Transparency (COMET) began as 

a collaboration between the Columbia Center on Sustainable Investment 

(CCSI), the Colorado School of Mines (CSM), RMI (formerly known as the 

Rocky Mountain Institute), and the Secretariat of the United Nations Frame-

work Convention on Climate Change (UN Climate Change). Its objective is 

to advance accurate and transparent greenhouse gas accounting through 

a harmonized set of principles, standards, and reporting requirements. This 

harmonization would allow for independent verification of the emissions 

reported by companies, industries, and their supply chains, thus benefiting all 

stakeholders. Without this harmonization, much of the world’s greenhouse gas 

data will remain incomparable and potentially misleading, which undermines 

the world’s ability to manage greenhouse gas emissions. 

COMET was first launched at the World Economic Forum Summit in January 

2020 and has dedicated initial research to harmonizing current greenhouse 

gas accounting. This paper serves as a landscape assessment and overview 

of methods to build more accurate and comparable greenhouse gas data, as 

well as a formulation of the principles underpinning the COMET Framework.

Going forward, the COMET work plan will be led by the Colorado School of 

Mines and the Columbia Center on Sustainable Investment. Please contact 

Jordy Lee regarding future collaboration.
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Executive Summary
While companies and governments face mounting pressure to set and achieve 

climate targets, global efforts to curb greenhouse gas (GHG) emissions have 

yet to address a persistent obstacle: the absence of a standardized way to 

accurately measure and compare GHG emissions from different products and 

companies. There is currently no regulatory body that verifies the accuracy of 

published GHG data, nor any widely adopted standard for how companies 

should calculate their GHG emissions. There is no agreement on what qualifies 

as low-carbon goods or investments, nor any common repercussions for 

misrepresenting GHG data. To this end, the GHG data that is currently 

being published and used by companies and other stakeholders is vastly 

underregulated and potentially damaging to global climate efforts. 

Without a consistent way to measure and discuss GHG emissions, there is 

also no consistent way to measure and discuss any progress in decarboniza-

tion efforts. There is currently no consistent way to measure GHG reductions 

by companies, nor any common way to assess the feasibility of net-zero 

pathways, the benefits of low-carbon goods, the viability of sustainable invest-

ments, the feasibility of new decarbonization technologies, the cost of carbon, 

or any of the other mechanisms the world is depending on to meet global 

climate goals. Thus, decarbonization and sustainability efforts on a national 

and global scale will not succeed without a new foundation of trusted and 

auditable climate data. 

Figure i. Examples of  
GHG tools, frameworks,  

and disclosure platforms 
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ABBREVIATIONS

COMET Coalition on Materials  
Emissions Transparency

ESG Environmental, Social, 
and Governance

GHG Greenhouse Gas

GRI Global Reporting 
Initiative

ICMM International Council  
on Mining and Metals

NGO Non-governmental 
Organization

SBTi Science Based  
Targets Initiative

SLO Social License  
to Operate

TCFD Task Force on  
Climate Related  
Financial Disclosures

The current approach of obtaining GHG emissions data relies heavily on 

individual companies to report on their impacts without much guidance 

and support from researchers, regulators, and supply chain partners. Com-

panies are expected to independently identify complex emissions sources, 

find accurate data, evaluate that data against global benchmarks, and then 

relay that information in the form of a sustainability report. Furthermore, the 

reports companies produce must also satisfy the hundreds of different tools, 

frameworks, and disclosure platforms that they are under pressure to engage 

with — all of which have unique data requirements and objectives (Figure i). 

Together, this approach creates inconsistent data and numerous opportuni-

ties for intentional or unintentional greenwashing and misleading claims.

This current reliance on companies to produce unregulated, self-reported data 

has proven to be unreliable. Academic investigation and industry reports have 

consistently found that self-reported GHG data is incomparable, inaccurate, 

and potentially misleading. The rapid growth of environmental reporting has 

thus evolved into a source of complication for companies reporting their 

emissions and those who need to interpret these reports. Today, key actors 

often struggle to separate signals from noise, and the value of environmental 

data is being obscured. The solution is to standardize emissions reporting 

by companies. 

Standardized reporting will enable accurate estimation of supply chain emis-

sions, independent verification of companies’ reported emissions, and easy 

comparisons of the emissions caused by different companies and products. 

Creating a standard will require a more robust understanding of emissions 

across different commodities, and intensive research on existing supply chains 

to ensure all associated GHGs are accounted for. 

To that end, COMET is developing a unified framework of principles, standards, 

and reporting requirements so the emissions associated with commodities and 

intermediate goods can be transparent and verifiable. This paper contributes 

to this goal by mapping the landscape of carbon accounting methods for 

materials and commodities, highlighting the key differences between existing 

GHG accounting methods, and explaining how GHG data can be standardized. 

COMET’s standardized and universal framework will improve emissions 

accounting to support actionable insights. A greater understanding of these 

emissions will help inform companies and nations as they work towards their 

emissions reduction targets and develop policies to support the planet and 

environmental health.

Addressing the Need for Accurate and Comparable Greenhouse Gas Dataiv



Contents

1. How and Why Companies Measure Emissions . . . . . . . . . . . . 1
Current Carbon Accounting Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Growing Problems with the Current System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Net-Zero Plans Can Be Misleading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Carbon Offsets Can Further Complicate Carbon Accounting and Net-Zero 
Commitments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Sustainable Investors Are Forced to Work with Inaccurate Data . . . . . . . . . . . . . . . 9

Global Sustainability Efforts are Being Diminished . . . . . . . . . . . . . . . . . . . . . . . 11

2.  Addressing Current Carbon Accounting Challenges . . . . 13
How do we begin to standardize GHG data? . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

3. The COMET Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
A. Commodity-Specific Reporting Requirements  . . . . . . . . . . . . . . . . . . . . . . . . 21

B. Standardized Data Requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

C. Working with Fixed Reporting Boundaries and Corporate Data  . . . . . . . . . . . . 24

D. Harmonizing and Supporting Existing Carbon Disclosure Tools  . . . . . . . . . . . . 26

4. Conclusion and Next Steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Addressing the Need for Accurate and Comparable Greenhouse Gas Data v



Growing concerns for human health and the economic impacts of global 

climate change have led to increased pressure on companies to disclose their 

greenhouse gas (GHG) emissions1 and adopt emissions-reduction targets. 

Many companies have announced plans to align their operations with global 

climate goals and to make measurable progress in minimizing climate-related 

risks. Environmental reporting has become so common that 96% of the world’s 

largest 250 companies provided reports on sustainability initiatives in 2020 

(Figure 1), and more than 80% of global GDP is now anchored by net-zero 

commitments [2]–[4].

F igure 1. Growth in global sustainability reporting rates since 1993: N100 and 
G250 (The N100 are the 100 largest companies in 41 countries; the G250 
comprise the top 250 companies in the Fortune Global 500) [3]

0%

20%

40%

60%

80%

100%

G250

N100

202020172015201320112008200520021999

64%

83%

95% 93% 92% 93% 96%

35%

45%

24%

41%

53%

64%
71% 73% 75%

80%

18%

Year

Pe
rc

en
t o

f C
om

pa
ni

es
 

Re
po

rt
in

g 
on

 S
us

ta
in

ab
ili

ty

Source: Modified from KPMG Survey of Sustainability Reporting 2020

1. How and Why Companies 
Measure Emissions
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The mainstreaming of GHG reporting is key to facilitating global decar-

bonization and preparing companies for a low-carbon future. The reports 

prepared by companies serve as one, if not the primary, source of GHG data 

in difficult-to-decarbonize industries such as mining, metals, cement, oil, gas, 

and plastics [5]–[14]. Unfortunately, calculating and reporting GHG emissions 

remains mostly voluntary and unregulated.

Despite the importance of corporate GHG data, there is currently no regulatory 

body that verifies the accuracy of published data2 nor any widely adopted stan-

dard for what qualifies as low-carbon goods or investments [5]. Furthermore, 

there is no agreement on how companies should calculate their GHG emissions; 

most companies are expected to independently research what emissions to 

report. Consequently, there are rarely major repercussions for misrepresenting 

emissions data3 and no universally recognized way for companies to report 

their environmental impacts. Instead, many companies self-publish and verify 

their own GHG accounting findings through annual sustainability reports 

and carbon disclosures which are primarily created for investors and other 

stakeholders. This addresses some stakeholder needs but has also created 

concerns regarding the accuracy of using unregulated, unstandardized data 

to investigate and regulate the impacts of hard-to-decarbonize industries.

CURRENT CARBON ACCOUNTING METHODS
As much of the world’s climate data currently comes from what companies 

choose to publish, many tools have been created to help companies more 

easily disclose GHG data. These carbon disclosure tools (CDP,4 Global 

Reporting Initiative (GRI), Science-Based Targets initiative (SBTi)) have 

been developed by non-governmental organizations (NGOs) and business 

1 Emissions, carbon, and GHGs are commonly used in expressions such as “carbon accounting,” 
“embodied carbon,” “carbon footprint,” “low-carbon standard,” and “decarbonization,” to include 
the emission of carbon-based molecules and all seven types of emissions commonly assessed 
by policymakers and climate scientists: carbon dioxide (CO2), methane (CH4), nitrous oxide 
(N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PCFs), sulfur hexafluoride (SF6), and 
nitrogen trifluoride (NF3).

2 The European Union and other governments sometimes require verification of selected GHG 
data through programs such as the Emissions Trading System (EU ETS); however, this type 
of verification focuses on compliance and does not account for GHG issues outlined in this 
document.

3 The United States Securities and Exchange Commission fined a company for misstatements and 
omissions regarding Environmental, Social, and Governance (ESG) for the first time in May, 2022 
[1]. The EU has similarly fined organizations for GHG emissions-related activities, but often only 
for public negligence and gross misstatements. 

4 The CDP was formerly known as the Carbon Disclosure Project.

“There is currently 

no regulatory body 

that verifies the ac-

curacy of published 

data nor any widely 

adopted stan dard 

for what qualifies as 

low-carbon goods 

or investments.”

Addressing the Need for Accurate and Comparable Greenhouse Gas Data 2



consortiums to help companies identify what they should include in sustain-

ability reports. For example, as many financial institutions are concerned 

about climate-related financial risks, they have helped to develop the Task 

Force on Climate-Related Financial Disclosures (TCFD). The TCFD works to 

“develop recommendations on the types of information that companies should 

disclose to support investors, lenders, and insurance underwriters” [15]. Simi-

larly, the GHG Protocol provides a framework for companies to understand 

what emissions they are responsible for (scope 1, 2, and 3 emissions) [16]. 

Initiatives such as the SBTi have begun to help companies “set science-based 

emissions-reduction targets”, and the GRI helps companies to “be transparent 

and take responsibility for their impacts” [17] [18].

Unfortunately, there are now hundreds of carbon disclosure tools (Figure 2) 

that companies are under pressure to engage with, thus complicating GHG 

accounting efforts. Companies often need to reframe their GHG data to sat-

isfy the requirements outlined by the TCFD, the CDP, the GRI, the SBTi, and 

other carbon disclosure tools. These tools often have unique requirements, 

and they can diverge in their primary function, attribution level (company or 

product), coverage (sector, material, region), inclusion boundaries (definition 

of supply chain emissions), impacts (climate-specific or general pollution), 

type of GHGs (CO2, CH4, NOx), scope (direct versus indirect emissions), and 

type of data permitted (how much companies are allowed to estimate). Many 

of these tools also do not verify data; thus, a company’s original GHG data 

can modified and widely published on numerous platforms without being 

checked for accuracy. 

Furthermore, almost all carbon disclosure tools lack a widely adopted report-

ing standard for how companies should gather and calculate GHG data [5]. 

The method one company uses to obtain data for the TCFD, CDP, GRI, etc., 

is often fundamentally incomparable to the method another company uses. 

Because of this, academic studies have found that many of the sustainability 

reports that a company produces using carbon disclosure tools (Figure 2) are 

often fundamentally incomparable to those of similar companies, which means 

that the underlying GHG data are also often incomparable [5] [8] [19]–[39]. 

“The method one 

company uses to 

obtain data for the 

TCFD, CDP, GRI, etc., 

is often fundamen-

tally incomparable to 

the method another 

company uses.”
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Figure 2. Snapshot of carbon accounting methods, reporting programs, and 
standards that mining and metals companies are under pressure to engage 
with. Many other industries also have dozens of carbon tools they are 
expected to engage with. 

Companies often report confusion about which carbon disclosure tools to 

use and can be pressured by stakeholders and investors to use numerous 

tools. For example, the CDP has investors managing over US$110 trillion in 

assets requesting that thousands of companies use CDP questionnaires [40]. 

Other important global organizations such as the International Council on 

Mining and Metals (ICMM), which represents the world’s largest mining and 

metals companies, require their members to publicly report their sustain-

ability performance using the GRI Sustainability Reporting Standards [41]. 

The Sustainability Accounting Standards Board (SASB) Investor Advisory 

Group has 55 members representing 12 countries and US$41 trillion in assets 

under management who “call upon” companies to use SASB standards in 

their investor disclosures [42]. 

Although each carbon disclosure tool has been created for an important 

purpose and has helped facilitate GHG disclosures, the current GHG account-

ing landscape has become extremely complicated. With hundreds of tools, 

pressure from investors, and minimal guidance, there has been an overt focus 

on reporting as much data as possible, rather than data that are accurate, 

comparable, and easy to understand. 
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GROWING PROBLEMS WITH THE CURRENT SYSTEM
With hundreds of carbon reporting tools available, thousands of companies 

reporting their GHG emissions, no comparability between companies or 

tools, and no simple way for stakeholders to scrutinize the accuracy of carbon 

disclosures or sustainability reports, the rapid growth of environmental report-

ing has devolved into a source of complication for companies reporting their 

emissions and those who must interpret these reports. Today, key actors often 

struggle to separate signals from noise, and the value of environmental data 

is being obscured. Carbon reporting and the resulting data have become so 

common and so convoluted that there is often no easily accessible way to 

verify the accuracy of reported claims. As Mark Carney, former chair of the 

Financial Stability Board, famously cautioned when introducing the TCFD in 

2015, the “surfeit of existing schemes and fragmented disclosures means a 

risk of getting ‘lost in the right direction’” [43].

Unfortunately, a steadily growing body of research has shown that despite 

well-established and widely accepted carbon disclosure tools, companies 

are often unable to produce accurate and comparable GHG data [5] [8] 

[19]–[39]. Even when using the same carbon disclosure tool in the same 

industry, published sustainability reports and carbon disclosures are often 

incomparable, inaccurate, and “fundamentally misleading” [5] [8] [19]–[39]. 

Similarly, investigations by the Boston Consulting Group recently found that 

91% of companies are not using carbon disclosure tools correctly, and that 

companies estimate an average error rate of 30–40% in their reported emis-

sions [44] [45]. Approximately 80% of companies admit that they knowingly 

omit some emissions when reporting and/or are unable to fully measure 

their carbon footprint [45]. Ultimately, only 9% of companies were found to 

accurately quantify their total GHG emissions (Figure 3) [44] [45]. 

“Today, key actors 

often struggle to 

separate signals from 

noise and the value 

of environmental 

data is being  

obscured.”
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Figure 3. According to the Boston Consulting Group [45], 
91% of companies fail to measure the full scope of their emissions. 

With inaccurate and misleading corporate emissions data often serving as 

a primary source for broader GHG data and decision-making, the positive 

impacts of many global climate protection eff orts are significantly undermined. 

Governments, regulatory bodies, and consumers are likely making misguided 

decisions. Furthermore, it is becoming clear that many companies are struggling 

to understand their own GHG footprints at a time when the Intergovernmen-

tal Panel on Climate Change and other climate research groups warn that 

action and decarbonization must happen ‘now or never’ [46] [47]. 

NET-ZERO PLANS CAN BE MISLEADING
Carbon disclosures often serve as the basis and barometer for decarboniza-

tion claims and net-zero commitments [17] [48]. However, many net-zero 

claims have recently come under scrutiny for not being data-driven or for a 

company’s inability to eff ectively communicate how it plans to decarbonize 

[36] [49]–[53]. These criticisms align with research showing that companies 

are often unable to accurately measure or disclose their emissions, which is 

an important prerequisite for gauging internal progress towards becoming 

carbon-neutral (net-zero) [5] [8] [19]–[39] [45]. 

Percent of Companies

Source: BCG Carbon Measurement Survey, 2021.
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Figure 4. Net-zero commitments have become popular in recent years [49]

Zero Tracker, a project aimed at increasing the transparency and accountability 

of net-zero targets, reports that 88% of emissions and 90% of GDP are now 

covered by net-zero pledges (Figure 4) [49]. However, less than one-third of 

companies with net-zero targets have met the “minimum procedural standards” 

required to make such claims, meaning that most claims were not science-

based or lacked clear plans for delivery [49] [54]. Similarly, research published 

in the Corporate Climate Responsibility Monitor estimated that pledges by 25 

of the world’s largest companies will only reduce their emissions by 40% on 

average, not 100%, as suggested by their net-zero announcements (Figure 5) 

[55] [56]. This lack of consistency and agreement in net-zero definitions has 

allowed some of the world’s largest companies to make net-zero claims that 

have been described as “rife with misleading practices” [48]. 

With sustainability reports and carbon disclosures demonstrating accuracy 

concerns, it is not surprising that net-zero targets also face challenges in 

maintaining transparency. Many questions remain as to how much of the 

world’s estimated climate progress is based on misleading claims and flawed 

data. Are decarbonization efforts also off by 40% like reported emissions? 

Will companies still knowingly omit emissions when they announce they 

have met their decarbonization goals? How do unfounded net-zero claims 

affect climate policy and sustainable investing? Does the world actually have 

a plan to decarbonize?

Source: https://zerotracker.net/
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~270% GtCO2e in 2019
Combined GHG emission 

footprint of 25 companies 
with net-zero targets, 

including scope 1, 2 and 3 
emissions (target years 

range from 2025 to 2050)

~50% GtCO2e: Committed emission reductions

~10% GtCO2e: O�setting plans

~135% GtCO2e: Emissions that the companies 
could control through their value chains, but 
exclude from their net-zero target

~70% GtCO2e: Emissions under ambiguous 
net-zero targets with no specific emission 
reduction commitment

WHAT THE 
COMPANIES 
APPEAR TO 

PLEDGE

WHAT THEY 
REALLY 

COMMIT TO
by net-zero 
target year

WHAT IS 
LEFT OUT

WHAT IS 
UNCLEAR

Source: Corporate Climate Responsibility Monitor 2022

CARBON OFFSETS CAN FURTHER COMPLICATE CARBON 
ACCOUNTING AND NET-ZERO COMMITMENTS
The unstandardized use of carbon off sets further complicates the accuracy of 

GHG data, allows for companies to make misleading claims, and undermines 

decarbonization eff orts [48] [49] [51] [54] [57]–[62]. Many of the world’s largest 

companies now use carbon off sets in their sustainability reports and net-zero 

claims despite the lack of consensus on how carbon off sets can be used or 

how they should be reported [48] [49] [51] [54] [57]–[62]. Should companies 

be able to off set all of their emissions? What counts as an “off set” and who is 

responsible for making sure GHG emissions are actually reduced? 

Despite the absence of any universal standard for how carbon off sets can 

be used, some of the world’s largest companies are already applying carbon 

off sets to report that they have achieved carbon neutrality/net-zero. Other 

companies are also claiming carbon neutrality for specific products through 

carbon off sets, which can mislead consumers into believing that the company 

is carbon-neutral as a whole [48]. For example, Apple, one of the world’s most 

valuable companies, declared it had achieved carbon neutrality in 2020,⁵ but 

is actually using “off sets that cover only 2% of the company’s GHG emission 

footprint” [48] [63]. Deutsche Post similarly claims carbon neutrality of its 

5 Carbon-neutrality claimed for 2020 only covers operations (scopes 1 and 2), business travel, and 
employee commuting. Apple has since actively worked toward decarbonizing its supply chain. 

Figure 5. Net-zero claims by the world’s 25 largest companies 
are not as comprehensive as implied [48]
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deliveries in Germany, despite less than 1% of the company’s total emissions 

being offset [48] [64]. Even with independent, credible efforts to create carbon 

markets, it has been found that carbon offsets are systematically over-credited 

by almost 30% [42] [57] [58]. At the national level, some countries have 

claimed that their trees absorb carbon “four times faster than similar forests” 

in neighboring countries [66].

Other large companies are using emissions reductions achieved by their 

customers and counting them as their own “offsets.” Ikea plans to be “climate-

positive” by 2030, partially by counting emissions reductions from customers 

using Ikea solar panels [48] [56] [65]. Similarly, companies are claiming 

emissions reductions by “storing carbon” in products, although this carbon 

could be rereleased into the atmosphere within 20 years [48]. This misuse 

of offsets and insetting — the reduction of a purchasing company’s supply-

chain or sector of climate impact — diminishes the importance of working with 

partner companies to understand supply chain emissions. 

Ultimately, companies worldwide are ignoring some emissions in their net-

zero goals, potentially counting the emissions reductions of others as their 

own, and misrepresenting their decarbonization efforts via unverifiable and 

over-credited carbon offsets. This focus on carbon offsets enables companies 

to make misleading claims about their decarbonization progress, but worse 

still it perpetuates the idea that carbon offsets are a simple, viable option for 

global decarbonization. The truth is that carbon offsets are often unregulated 

and undefined, and their use distracts from actual decarbonization efforts that 

are based on more sustainable practices for industrial processes. 

SUSTAINABLE INVESTORS ARE FORCED TO WORK WITH 
INACCURATE DATA
Despite numerous challenges associated with verifying and interpreting 

unstandardized GHG disclosures and net-zero commitments, investors 

have already committed heavily to sustainable and “low-carbon” assets, 

which are on track to exceed US$53 trillion by 2025; representing more than 

one-third of the projected total assets under management (Figure 6) [2] [5] 

[8] [19]–[39] [49] [52] [67] [68]. To guide these investments, there has been 

a “climate-intelligence arms race” between climate service providers who 

analyze sustainability reports, supply chains, production capacities, demand 

models, and other market mechanisms affected by climate change [69] [70]. 

Unfortunately, sustainable investment efforts are likely underperforming due 

to the unreliability of carbon data [69] [70]. 

“Companies world-

wide are ignoring 

some emissions in 

their net-zero goals, 

potentially counting 

the emissions re-

ductions of others as 

their own, and mis-

representing their 

decarbonization ef-

forts via unverifiable 

and over-credited 

carbon offsets.”
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Figure 6. Global growth in sustainable investments (US$ trillion) [71]

Researchers have warned that integration of climate risk into business and 

financial decision-making has “leap-frogged the current capabilities of cli-

mate science and climate models by at least a decade” and that sustainable 

investing does not have the data it needs to function eff iciently [5] [70] [72]. 

Furthermore, opaque analysis and usage of climate data has turned some 

financial markets into “black boxes” which are a “cause of concern, both for 

the integrity of science and for the potential impacts on consumer behavior 

and public policy” [69]. 

These concerns become more pronounced with examination of the qual-

ity of information used to help build financial climate models. Aside from 
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accuracy concerns, more than half of the companies surveyed by Ernst & 

Young reported that their ESG data is housed in simple spreadsheets, and 

only 8% of respondents reported a set of procedures to drive application of 

ESG data across their organization [73] [74]. Furthermore, there appears to 

be “little evidence” of “the involvement of climate science in the development 

of recommendations made by the TCFD, the EU high-level expert group on 

sustainable finance, or the Climate-Related Market Risk Subcommittee of the 

U.S. Commodity Futures Trading Commission” [70] [72] [75] [76]. 

Even as climate change is being discussed as an existential threat, investment 

firms and individuals are finding it difficult to identify which companies and 

ventures they should support to limit its effects [77] [78]. Even when institu-

tions work to provide simple environmental, social, and governance (ESG) 

ratings, companies can receive a high score from one rater and a middling 

or low score from another. The resulting confusion has provided “a perennial 

opportunity” for greenwashing [78] [79]. Given these conditions, why would 

a company spend capital to decarbonize when it cannot be recognized for 

the effort or when it is easy for other companies to make the same claims 

without investing the same capital?

GLOBAL SUSTAINABILITY EFFORTS ARE BEING DIMINISHED
With decades of academic research highlighting accuracy concerns, no trans-

parency in how companies are calculating their emissions, no means of easily 

verifying environmental claims, and financial institutions potentially misusing 

data to invest trillions of dollars, the flaws in the current carbon accounting 

system are clearly undermining many of its original objectives. Actual efforts 

to decarbonize and create net-zero pathways are diminished by companies 

that inadvertently misreport their emissions or publicly commit to net-zero 

goals with no strategies to meet them. Carbon offsets and carbon-capture 

technologies perpetuate the belief in technological salvation and the fact that 

companies can buy their way out of climate change — when in actuality the 

dependence on offsets is making climate solutions less viable by taking away 

investment opportunities from long-term industrial decarbonization projects 

[80]. Finally, with no clear way for financial institutions or consumers to invest 

sustainably, companies lack clear financial incentives to decarbonize.

These disconnects between companies, researchers, financial institutions, and 

consumers constitutes a rapidly growing risk to global markets. The world is 

rapidly advancing toward more complex and time-sensitive uses of climate 

data, such as digital carbon accounting, carbon border taxes, blockchain, 

“Integration of 

climate science 

into business risks 

and financial de-

cision-making has 

“leap-frogged the 

current capabilities 

of climate science 

and climate models 

by at least a decade.”

Addressing the Need for Accurate and Comparable Greenhouse Gas Data11



and low-carbon certifications, and it is clear that they cannot succeed with 

the current state of environmental data. Even national regulation and data 

requirements through the U.S. Securities and Exchange Commission and the 

European Commission are developing emissions disclosure requirements 

and carbon taxes based on broadly accepted disclosure tools despite their 

current unreliability [1] [81]. 

There must be accurate, comparable, and auditable climate data to maximize 

the potential of net-zero commitments, carbon offsets, sustainable investing, 

and other climate solutions derived from GHG data [5] [69] [70] [80] [82] 

[83]. However, standardizing GHG data is not an easy task and will require 

collaborating with industry leaders to define environmental claims, working 

with investors to understand differentiating criteria, and helping companies 

to find the data required for more accurate carbon accounting. Without a 

consistent means of measuring and discussing GHG emissions, progress in 

decarbonization efforts cannot be assessed. Thus, a common carbon language 

is urgently needed to advance sustainability conversations. 

“There must be ac-

curate, comparable, 

and auditable climate 

data to maximize the 

potential of net-zero 

commitments, carbon 

offsets, sustainable 

investing, and other 

climate solutions de-

rived from GHG data.”
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Ultimately, the lack of comparability and accuracy in GHG disclosures is 

the result of unstandardized data published by companies and no simple 

means of verifying claims regarding their environmental performance. As 

most companies are unique, stakeholders have had to rely on companies 

to provide their own data. This is analogous to asking students to create 

their own report cards without explaining the grading criteria in any detail, 

but instead telling them that good grades will be rewarded, and bad grades 

are subject to expulsion and fines. To this end, not every company is guilty 

of greenwashing, and many companies are actively trying to do better, but a 

complex, misunderstood, self-policed system with clear financial incentives 

to report the lowest GHG emissions possible should not be the sole, trusted 

source for accurate carbon data.

By asking companies to do their own research and by not providing the neces-

sary support, the current carbon accounting ecosystem forces companies to 

publish data that may not be as accurate as possible. For example, the GHG 

Protocol, the world’s most widely used carbon accounting tool, serves as the 

basis for many other tools and net-zero commitments and asks companies 

to make numerous independent decisions that directly impact how their 

emissions are calculated [51] [84]. Every company using the GHG Protocol 

must make choices for setting organizational boundaries (Chapter 3 of the 

GHG Protocol Corporate Standard), determining which emissions they are 

responsible for (scopes 1, 2, and 3) (Chapter 4), and determining how to iden-

tify and calculate GHG emissions (Chapter 6) [84]. These choices drastically 

affect the emissions that a company reports and how they are calculated, 

and it is these choices that also lead to incomparable sustainability reports 

and carbon disclosures. 

It is not possible to compare GHG emissions reports if companies are all 

choosing to report on different topics and have different ideas of what GHG 

emissions they are responsible for. Furthermore, even if similar companies agree 

on organizational boundaries and scopes, many are limited by their ability to 

access granular operating data and emissions factors [44] [45]. So not only 

“It is not possible 

to compare GHG 

emissions reports if 

companies are all 

choosing to report 

on different topics 

and have different 

ideas of what GHG 

emissions they are 

responsible for.”

2. Addressing Current Carbon 
Accounting Challenges
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are companies reporting on diff erent topics, but they are also struggling to find 

the data they need to report on the topics they chose. Consequently, every 

choice that a company independently makes concerning emissions estimates, 

boundaries of responsibility, and data sources can impact the accuracy and 

comparability of its reported GHG emissions (Figure 7).

Unfortunately, what makes GHG data even more diff icult to understand, aside 

from asking companies to report everything themselves, is that companies 

often simply report their total emissions without explaining their calculations, 

whether they used averaged values, whether they excluded any emissions 

categories, or whether they actually measured anything themselves. There is 

currently no easy way to understand why companies report their emissions 

in a specific way or what math (if any) is involved in their calculations. With 

such a lack of transparency and standardization, it is often not possible to 

determine if similar companies are making the same choices or reporting emis-

sions in the same way (Figure 7). A company may calculate its emissions very 

diff erently from its competitors, and there is no simple way to know for sure.

“The GHG Protocol is likely responsible for enabling widespread adoption of corporate GHG dis-

closures. As early as 2016, 90% of Fortune 500 companies were using the GHG Protocol (directly or 

indirectly) to measure their carbon emissions [16]. Most, if not all, of the world’s largest companies 

began with the GHG Protocol when they started reporting GHG emissions. Similarly, the TCFD was 

revolutionary and has enabled the fi nancial industry to accelerate decarbonization eff orts. Sustain-

able investing and the concept of climate-related fi nancial risk have turned decarbonization from 

an act of goodwill into a corporate necessity. The world owes the GHG Protocol and the TCFD a debt 

of gratitude for beginning the GHG accounting conversations that have helped to limit catastrophic 

climate change. However, an updated carbon accounting system is urgently needed.”
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Most of these choices are not apparent when reading a sustainability report or a GHG disclo-
sure, and there is currently no easy way for anyone to verify the accuracy of any of these choices. 

companies can choose to exclude data and 
values by changing their reporting boundary.
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Figure 7. Although companies A, B, and C may have the same operations,  
they may not report the same information

Company A: Wants to report low emissions to get more investments and partnerships. 

They choose to ignore some of their emissions and publicly report that their steel only 

releases 1.2 kg CO2/kg steel. The global average is 1.9 kg CO2 / kg steel, so many banks 

and companies want to work with them and their "green steel". There is no easy way for 

anyone to know what emissions they are not reporting.

Company B: Is a global leader and asks for GHG information from all the companies they 

work with. They are always looking for more sustainable options and work closely with their 

suppliers. They report that they emit 1.6 kg CO2/ kg of steel. No one (including academic 

researchers) can figure out why Company B is 25% worse for the planet than Company A.

Company C: Is like Company B, but they have also spent $700,000 on new GHG monitoring 

tools and life cycle assessments. They invest heavily in research so that they can make 

informed decisions about decarboniza tion and fossil fuels. They find out that they actually 

emit 1.9 kg CO2/ kg of steel, and it is likely that Company A and B do as well. They report 

1.6 kg CO2/ kg of steel.
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As it stands, companies can drastically alter their reported emissions when 

they decide to do any of the following:

	y Use industry averages instead of direct measurements

	y Choose not to report on certain emissions categories

	y Disagree with competitors on the boundaries they are responsible for 

reporting on

	y Disagree on how base year emissions are calculated

	y Use old data or studies that are not representative of current 

operations

	y Not report on emissions unique to their industry because they were 

not explicitly asked to do so

	y Allocate emissions differently from industry competitors (mass, 

volume, cost), or assign emissions to subsidiaries 

	y Use less than reputable data sources

	y Measure electricity usage at different intervals [85]

	y Use conflicting data sources or double-count emissions

	y Use different monitoring technologies with different levels of granu-

larity (satellite data vs. sensors)

	y Use a different carbon disclosure tool than their competitors

Given the many ways that companies can inadvertently corrupt their GHG data, 

the lack of harmonization and guidance on GHG accounting and reporting 

places an unreasonable burden on companies to evaluate the environmental 

impact of their operations, produce data, evaluate the data against global 

benchmarks, prepare detailed and complex reports, and contextualize the 

findings in a form useful for investors and other stakeholders [86]. Asking 

companies to conduct complex, internal environmental audits without much 

guidance has proven to be ineffective in producing reliable data and is no longer 

compatible with meeting contemporary climate goals. To this end, although 

existing carbon accounting tools may have popularized GHG disclosures, a 

modified, collaborative approach to carbon accounting that enables greater 

accuracy and comparability and works to harmonize the hundreds of carbon 

accounting tools is now required.

HOW DO WE BEGIN TO STANDARDIZE GHG DATA?
To standardize GHG data, companies must fully understand what GHG 

emissions they are responsible for and how those emissions are calculated, 

measured, and reported. Unfortunately, for most companies, it would be time-

consuming to impose specific reporting requirements, especially for those who 

“Asking companies to 

conduct complex, in-

ternal environmental 

audits without much

guidance has proven 

to be ineffective.”
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Copper 
53.2 kg

Lithium 
8.9 kg

Nickel 
39.9 kg

Manganese 
24.5 kg

Cobalt 
13.3 kg

Zinc 
0.01 kg

Rare Earths 
0.5 kg

Others 
0.31 kg

Steel 
420 kg

Aluminum 
810 kg

Figure 8. Materials required to build an electric vehicle

make unique, consumer-facing products,⁶ such as automotive manufacturers, 

electronics companies, construction firms, and others operating in down-

stream industries. However, as most companies do not produce many of the 

materials they use (copper wire, steel beams, cement), and often modify and 

assemble diff erent commodities and intermediate goods as part of a value 

chain, it is possible to begin standardizing GHG data by standardizing the 

emissions associated with commodities and intermediate goods (Figure 8). 

More accurate GHG data can be enabled by first standardizing the emissions 

reported by upstream companies that produce and sell steel, oil, natural gas, 

copper, plastics, cement, etc. These companies and their respective industries 

account for a large portion of global GHG emissions and do not have accurate, 

6 Environmental product declarations (EPDs) and comparative life-cycle assessments (LCAs) 
have greatly helped GHG research, and will likely advance GHG discussions; however, these 
approaches are far from comprehensive. 
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comparable, and standardized GHG disclosures. In fact, numerous reports 

and academic studies have found that upstream mining, oil, gas, and com-

modity companies are particularly inaccurate in reporting their environmental 

impacts [5]–[8] [21]–[23] [25] [39] [82] [87]–[91].

Standardizing reporting requirements for commodities and intermediate goods 

would simultaneously address consistency issues for much of the world’s 

industrial GHG emissions (steel, oil, natural gas, and cement emissions) and 

make it easier for downstream companies to obtain more accurate GHG 

data. Creating GHG reporting requirements for commodities is also relatively 

straightforward, as most upstream companies produce a standardized prod-

uct with standardized compositions (e.g., AISI Type 304 SS steel). Thus, it is 

possible to create standardized data requirements (reporting emissions from 

AISI Type 304 SS steel requires X data points for steelmaking, produced by 

Y measurements) (Figure 9).

need to report the same information and with 
the same level of detail
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Figure 9. It is possible to standardize data requirements for commodities
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Once accurate, verifiable emissions data for commodities and intermediate 

goods are available, it will be considerably easier for downstream companies to 

compare suppliers and understand the emissions embodied in their products. 

For example, instead of having automotive manufacturers conduct research on 

nickel and copper, they can confidently rely on standardized data to understand 

exactly where their materials come from, what their environmental impacts 

are, and how those impacts compare to other companies and supply chains 

(Figure 10). This can eventually be expanded to include information on social, 

governance, and other environmental issues. 

This type of simplified supply-chain carbon accounting is possible if all 

upstream companies are measuring and reporting in the same way. Further-

more, communication between upstream and downstream companies can 

create opportunities to collaborate on decarbonization eff orts and net-zero 

pathways across supply chains (insetting, carbon off sets, and sustainable 

investing with better data and partnerships). 

Steel 

Lithium 
63.19 kg

Nickel 
452.2 kg

Manganese 
26 kg

Cobalt 
110.39 kg

Zinc 
0.67 kg

Rare Earths 
8 kg

Others 
0.3 kg

Aluminum 
1239.3 kg

Copper
53 kg of low carbon Copper 
mined in Chile, refined in 
Japan = 218.12 kg of CO2E

Unstandardized
Data

Company A: reports 504 kg of co2e
(actually 798 kg of CO2e)

Company B: reports 672 kg of CO2e
(actually 798 kg of CO2e)

Company C: reports 798kg of CO2e
(correct value)

CHILE

St
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Figure 10. Companies must understand the materials they are using to fully 
understand the environmental impacts of their products
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A framework is needed that can help standardize environmental disclosures for 

commodities and intermediate goods and work with downstream companies 

(automotive, electronics, etc.) to ensure that their needs are being met. The 

framework must be aligned with existing carbon disclosure tools to lever-

age the work that companies are already doing to report their impacts. The 

framework must also be able to serve as a technical foundation for accurate 

carbon accounting and as a means of harmonizing existing carbon account-

ing efforts to enable comparability.
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COMET is developing a harmonized set of principles, standards, and reporting 

requirements that will work with existing carbon accounting tools to create 

accurate and auditable GHG data for commodities and intermediate goods. 

This framework will be built upon: 

A. Commodity-Specific Reporting Requirements

B. Standardized Data Requirements 

C. Fixed Reporting Boundaries and Corporate Data

D. Harmonized Carbon Disclosure Tools

A. COMMODI TY-SPECIFIC REPORTING REQUIREMENTS 
The COMET Framework will identify what data are needed to accurately 

account for emissions from diff erent commodities.

Creating commodity-specific reporting requirements requires an in-depth, 

technical understanding of commodities, production processes, and associ-

ated emissions. This research can be supported by life-cycle assessments, 

academic studies, emissions modeling tools, sustainability reports, and net-zero 

pathways, all of which can help identify specific data required to account for 

diff erent supply chains (e.g., Italian steel) and diff erent production processes 

(electric arc furnace steel vs. blast furnace steel). Ultimately, this research 

will help identify what companies must disclose to accurately account for 

emissions embodied in their products (e.g., 1 ton of AISI Type 304 SS steel, 

produced in an electric arc furnace by an Italian steel company) (Figure 11).

3.The COMET  Framework
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Figure 11. Researching industrial processes can clarify  
what data are required to accurately account for emissions sources 

B. STANDARDIZED DATA REQUIREMENTS 
Once the COMET Framework has identified the data required to account for 

commodity emissions, it will identify how the data should be gathered and 

reported.

COMET will perform sensitivity analyses on the data requirements identi-

fied in A (Commodity-Specific Reporting Requirements) to understand 

the variability of different emissions measurements, industrial processes, 

and global supply chains. For regions with different production processes, 

global supply chains, and environmental concerns, COMET will create spe-

cific data requirements based upon those differences (Figure 12). If different 

supply chains produce the same product in the same way but with different 

emissions intensities, COMET will create specific reporting instructions for 

those supply chains. For example, if one company reports high emissions for 

a specific process and another reports low emissions for the same process, 

COMET will research and incorporate the source of the discrepancy (Figure 

12). It will ask companies to disclose how they measured important values, 

ensure they are using primary data whenever possible, and work to better 

understand how to accurately address their emissions concerns. 
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Electric Arc Furnace steel has di�erent inputs and processing requirements, so it will 
require di�erent reporting requirements than steel that is produced by a blast furnace.

Some Italian steel plants get raw materials from di�erent sources than Chinese steel  
plants. Since the type of materials can a�ect GHG emissions, companies need to report 
not only on the amount of material inputs they use, but also where they came from and 
how they were sourced. 
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Figure 12. D iff erent supply chains and production routes will have 
diff erent data requirements to properly account for their emissions

Example: Using daily 
emissions factors to estimate 
the emissions from purchased 
electricity can lower or increase 
the accuracy of reported 
emissions by as much as 30%. 
If companies are in regions 
with high/low amounts of 
renewables, the COMET 
Framework will provide 
region-specific reporting 
instructions to make sure they 
are measuring emissions as 
accurately as possible.
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With the research on emissions data and emissions variability, COMET will 

create open-access benchmarks so that all stakeholders can check that 

reported data are within acceptable ranges and that emissions are properly 

accounted for.

Figure 13. Pu blishing Emissions Data Will Allow Stakeholders to 
Better Understand Reported Data

Reported values are well 
within the expected range

Reported values need to 
be further researched
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https://ccsi.columbia.edu/sites/default/files/content/COMET-making-plastics-emissions-transparent.pdfC. WORKING WI TH FIXED REPORTING BOUNDARIES AND 
CORPORATE DATA 
The COMET Framework will help companies understand which emissions 

they are responsible for and how those emissions can be allocated to their 

products.

Many companies are not responsible for producing commodities entirely by 

themselves (e.g., many steel companies do not mine iron ore); likewise, many 

do not exclusively produce one product (e.g., petroleum refineries produce 

gasoline, diesel, and other petrochemicals). COMET will help companies 

understand how they can transform their corporate-level data (Scope 1, 2, 

and 3) into product-level data (e.g., kg CO2e/kg AISI 304 steel) so that their 
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emissions are properly accounted for and allocated to all of the products 

they produce. This will require that stakeholders agree on a fixed reporting 

boundary for different commodities so that there is no disagreement (Figure 

14) on what emissions data must be reported for one ton of AISI Type 304 SS 

steel or other commodity. 

Figure 14. Emission scope nuances  
defined by different steel accounting methodologiesab 

Research on allocation of corporate emissions and fixed reporting boundaries 

will help external stakeholders understand what emissions are embodied in 

the materials they are purchasing and which companies are responsible for 

those emissions. 

Coke Oven Direct Reduction BOF Hot Rolling Steam Boiler

Raw Material 
Preparation

Iron Making Steel Making
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Process-Integral Onsite Mobile Combustion

Mobile Combustion Not Integral to Production

EAF Cold Rolling Oxygen Plant
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Environment Canada
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IPCC Guidelinesc
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a. Diagram adapted from World Steel and ISO 14404.
b. As Responsible Steel recognizes the use of multiple methodologies 

including GHG Protocol, EN 19694, and ISO 14404, it is not included in 
this diagram.

c. Because IPCC is intended for national GHG inventories, many sources 
are listed outside the iron and steel supply chain. Volume 2, Chapter 1 
covers emissions from mobile machinery in manufacturing, while 
Volume 2, Chapter 3 covers “combustion emissions from all remaining 
transport activities…not otherwise reported under…Manufacturing 
Industries and Construction.”

d. Each methodology provides a unique treatment of byproduct gases, 
which can be reused onsite or o�site. See Byproduct Gas Emissions for 
more information.
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D. HARMONIZING AND SUPPORTING EXISTING CARBON 
DISCLOSURE TOOLS 
COMET will support, simplify, and harmonize the existing carbon reporting 

landscape. 

Hundreds of important carbon disclosure tools have been developed to 

ensure that stakeholders have the data they need to gauge progress in their 

environmental performance. To this end, the COMET Framework does not 

seek to replace existing carbon accounting tools, but rather to support and 

improve how companies use their data with these tools.

COMET will dedicate much of its efforts to ensuring that its research aligns 

with and easily integrates into the current carbon accounting landscape by 

helping companies provide more accurate data to carbon disclosure tools. 

Companies who report to the CDP, TCFD, and GRI should view the COMET 

Framework as a resource to help them satisfy reporting requirements and 

ensure they are maximizing the benefits of their decarbonization efforts. 

Figure 15. COMET will harmonize the carbon reporting landscape to  
generate simpler and comparable reporting requirements
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Global efforts to manage GHG emissions face a per-

sistent obstacle: the absence of a standardized way of 

measuring and comparing GHG emissions along a value 

chain and with enough precision to deliver actionable 

insights. With these deficiencies, net-zero pathways, 

carbon reduction efforts, sustainable investments, carbon 

markets, carbon taxes, and sustainability reports are 

materially diminished. With little time left to limit the 

irreversible, catastrophic effects of climate change  

(Figure 16), understanding and utilizing accurate GHG 

data is essential. Current carbon accounting efforts are 

therefore under mining our ability to address climate 

change and its dire health and social impacts.

Creating a harmonized reporting landscape with easily 

verifiable data will support and reinvigorate many of the 

4.Conclusion and Next Steps

world’s sustainability efforts. It will be easier for com-

panies to create net-zero pathways if they understand 

their emissions better. Furthermore, companies can help 

their suppliers and purchasers decarbonize if they trust 

the emissions data they share. Refined digital carbon 

accounting and blockchain technologies could enable a 

level of traceability and responsibility never seen before, 

but only if we can be confident in the data that is recorded 

in distributed ledgers. For sustainable, low-carbon invest-

ing, economic models can be updated with accurate, 

in-depth corporate emissions data to assess how specific 

components of a business are affected by climate change. 

The COMET Framework can advance the creation of dif-

ferentiated markets, research into new decarbonization 

technologies, and fundamental comparability between 

company data (Figure 16). 

Figure 16. There is little time to drastically reduce annual GHG emissions [92]
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Figure 17. Standardizing GHG accounting and disclosures can enable 
new technologies and market tools for decarbonization
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It is a well-known axiom that it is not possible to manage 

that which cannot be measured. COMET strives to enable 

the next frontier of carbon accounting at a time when 

many of the world’s largest emitters are searching for 

better ways to make emissions reporting actionable. 

Global climate change poses numerous, escalating harms 

already being felt worldwide [93] [94]. Improving and 

standardizing how emissions are accounted for are para-

mount to accurately calculating climate change-related 

risks and opportunities. Removing uncertainty in carbon 

accounting helps nations work more strategically toward 

limiting the global temperature rise to less than 1.5 ºC. 

Furthermore, global health and climate action policies 

can be better defined and informed if we can agree on 

how to quantify the problem. 

The next step in this process is to create partnerships 

with key stakeholders in industry, policy, research, and 

finance. If you would like to be involved in COMET or are 

conducting similar research, please let us know. COMET 

is an open-access academic research initiative whose 

sole focus is the harmonization of the carbon accounting 

landscape. This is a time-sensitive objective that can be 

achieved through cooperation with research institutions, 

non-profit organizations, companies along supply chains, 

financial institutions, and anyone working to anyone work-

ing to adress the global climate emergency. 

— The Coalition o n Materials Emissions Transparency

Jordy Lee | jorlee@mines.edu

Perrine Toledano | ptoled@law.columbia.edu
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BASE YEAR EMISSIONS: Emissions accounting 

and decarbonization efforts for many companies are 

based on emissions calculated for a single year. If a 

company announces that it has reduced its emissions 

by 30%, this reduction is often calculated with respect 

to a base year. Base years act as a reference point to 

compare emissions and are often recalculated without 

direct oversight or explanation of how operations have 

changed or what it means for a company’s past or 

future carbon disclosures. 

CARBON: In this paper, carbon is used as a short-

hand to refer to the six primary greenhouse gases 

considered by the Kyoto Protocol: carbon dioxide 

(CO2), methane (CH4), nitrous oxide (N2O), hydrofluo-

rocarbons (HFCs), perfluorocarbons (PFCs), and sulfur 

hexafluoride (SF6).

CARBON ACCOUNTING: Carbon accounting is 

used here to refer to any process by which organi-

zations quantify and report their GHGs. Carbon is 

typically accounted for via three scopes: 1) a company’s 

direct emissions from its own operations, 2) emis-

sions associated with electricity used for heat and 

power, and 3) indirect emissions from the company’s 

upstream and downstream supply chain. 

CARBON DISCLOSURE: A publicly available report, 

document, or other form of media that a company uses 

to disclose GHG emissions that they have found to be 

associated with their operations or practices. 

CARBON DISCLOSURE TOOL: A framework, stan-

dard, platform, or guidance document created to help 

companies report their GHG emissions. This includes 

helping companies identify their emissions and report 

specific information that shareholders have identified 

as important, thus acting as a platform for companies 

to publish results or provide guidance on how to calcu-

late GHG data. 

CARBON OFFSETS: A reduction in GHG emissions, 

usually represented by a certificate, that is used by 

companies to “offset” their GHG emissions. Carbon 

offsets can be traded as part of commercial programs. 

COMMODITY-SPECIFIC CHALLENGE: An envi-

ronmental, social, or governance issue that is important 

and relevant to certain raw materials that may not be 

well-understood or considered relevant by stakehold-

ers outside the industry. 

DOWNSTREAM INDUSTRIES (COMPANIES): 
Companies that purchase goods and services from 

those who produce commodities or intermediate goods 

(i.e., mining companies, oil and gas producers) or sell 

consumer-facing goods and rely on supply chains. 

EMBODIED EMISSIONS: The total emissions to 

create a product or the sum of historical emissions to 

create a product.

EMISSIONS FACTOR: A value representing the 

emissions intensity of a product or activity. The value 

is usually represented as kg of CO2e per process, 

volume, weight, or amount of material. For example, 1.9 

kgCO2e/kg steel means that 1.9 kg of carbon dioxide 

was released during the creation of 1 kg of steel. 

Glossary
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ENVIRONMENTAL, SOCIAL, AND GOVER-
NANCE (ESG) PRINCIPLES: Environmental refers 

to how a company contributes biological, chemical, or 

physical stressors to an ecosystem, most commonly 

the Earth as a whole. Social refers to a company’s 

interaction or ongoing relationship with employees, 

local communities, customers, and others directly 

involved in operations. Governance refers to a compa-

ny’s leadership, transparency, and approach to solving 

environmental and social issues, among other opera-

tional needs. 

FIXED REPORTING BOUNDARIES: There are 

often disagreements about what information is 

required to account for the emissions of a specific 

product or commodity. For a fixed boundary, all 

operations that occur within the boundary must be 

accounted for to properly estimate emissions. 

FRAMEWORK: A common corporate accounting 

structure used to convey emissions data effectively 

to external stakeholders. Framework is often used as 

a synonym for methodology but is more specific to 

reporting platforms and structured efforts by initiatives 

and NGOs. 

GREENHOUSE GAS PROTOCOL: The GHG 

Protocol provides a methodology for companies to 

report their greenhouse gas emissions by walking them 

through the steps required to identify their emissions, 

ways to calculate them, and important information to 

disclose. The GHG Protocol has helped shape many of 

the ways that companies think about their emissions, 

including use of Scope 1, 2, and 3 emissions. 

GREENWASHING: The use of misleading claims and 

statistics by corporations to present themselves or their 

products as more sustainable than they actually are. 

INSETTING: Emissions reductions in a company’s 

supply chain or sector of climate impact. 

MARKET DIFFERENTIATION: Establishment of 

a premium or separate market for commodities with 

prices built to reflect the positive environmental, social, 

and governance principles used in their extraction, 

processing, and transportation. 

METHODOLOGY: The process through which envi-

ronmental impacts are quantified and measured before 

being used in sustainability reports, platforms, or other 

disclosures 

NET-ZERO COMMITMENT: A commitment by a 

company to balance the GHG it emits with the amount 

it removes from the atmosphere. Cumulatively, by 

combining emissions and carbon offsets, it can reach 

“net-zero” emissions. 

ORGANIZATIONAL BOUNDARIES: The opera-

tions that a company is responsible for, based on 

operational structure.

PLATFORM: An external, dedicated organization that 

exists to report and relay environmental, social, and 

governance principles as reported and disclosed by 

companies. Platforms often have their own frameworks 

that they ask companies to use to report emission 

values and other metrics. 

PRODUCT-LEVEL DATA: Much of the world’s 

published GHG data pertain to emissions produced 

by companies. Product-level data pertain to emissions 

caused by the creation of a single product, otherwise 

known as “embodied emissions” and "Product Carbon 

Footprint".
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REPORTING STANDARD: A commonly applied 

method of how GHG data should be gathered, evalu-

ated, and reported. 

SCOPES 1, 2, AND 3: Scope 1 refers to emissions 

caused by a company’s direct activities. Scope 2 refers 

to emissions caused by the electricity, steam, heat-

ing, and cooling that a company uses or purchases. 

Scope 3 refers to emissions caused by a company’s 

indirect activities. See the Greenhouse Gas Protocol 

Corporate Guidance Document for more information. 

SOCIAL LICENSE TO OPERATE: The ongoing 

approval by local stakeholders required for a project to 

be accepted and legitimized.

STANDARDS: A set of rules and practices that a 

company agrees to abide by in its operations. 

STAKEHOLDER: An independent party involved or 

invested in the performance of a project/company due 

to financial, social, or external obligations. 

SUPPLY CHAIN: The processes and inputs required 

to create a product or service. For something such 

as an automobile, this includes everything from the 

mining of the raw materials to the finished car sold to a 

customer. 

SUSTAINABILITY REPORTS: Reports that com-

panies create to help publicize and discuss their 

sustainability with stakeholders. They are often self-

published on a company’s website and are created 

by the company’s communications or public relations 

teams, and include discussions about their climate 

goals, current impacts, and any information that a com-

pany feels compelled to disclose. 

UNSTANDARDIZED DATA: Data that have not 

been verified or that do not accurately represent the 

process or materials that they are meant to quantify or 

describe.

VALUE CHAIN: The range of activities and processes 

involved in bringing a product from conception to end 

use. 
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