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FOREWORD

Dear Reader, 

The 2° Investing Initiative is a multi-stakeholder think tankbringing 
togetherfinancial institutions, policy makers, research institutes, 
experts and environmental NGOs. Dedicated to research and 
awareness raising to promote the integration of climate goals in 
ŦƛƴŀƴŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎΩ ƛƴǾŜǎǘƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ŦƛƴŀƴŎƛŀƭ 
regulation, 2°ii organizes sharing and diffusion of knowledge, and 
coordinates research projects.

The 2° Investing Initiative has been created in 2012. Its work is 
funded by the Caissedes Dépôts, the AFD, the ADEME (French 
Agency for the Environment and Energy Management) and the 
French Ministry of Ecology and Energy. The members include 60 
organizations and professionals from the financial sector from 6 
ŎƻǳƴǘǊƛŜǎΣ ƛƴŎƭǳŘƛƴƎ Ƴƻǎǘ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ǇǊŀŎǘƛǘƛƻƴŜǊǎΦ 

The name of the initiative relates to the objective of connecting 
the dots between the +2°C climate goal, risk and performance 
assessment of investment portfolios, and financial regulatory 
frameworks. This report builds on our previous study that 
describes the 2° investing framework based on three pillars:
1. MŜŀǎǳǊŜƳŜƴǘ ƻŦ ƛƴǾŜǎǘƳŜƴǘ ǇƻǊǘŦƻƭƛƻǎΩ ŎŀǊōƻƴ Ǌƛǎƪ ŜȄǇƻǎǳǊŜ 
and performance;
2. Disclosure of carbon risks and performance by non-financial 
companies and investors;
3. Incentives targeting investors (e.g. tax incentives), in order to 
channel capitals toward financing the energy transition. 

¢Ƙƛǎ ǎŜŎƻƴŘ ǊŜǇƻǊǘΣ ŘŜŘƛŎŀǘŜŘ ǘƻ ǘƘŜ ŦƛǊǎǘ ΨƳŜŀǎǳǊŜƳŜƴǘΩ ǇƛƭƭŀǊ 
provides the basis for our future work plan. Over the coming three 
years, we will develop a cross-asset, impact-based climate 
performance indicator for investment portfolios and banks. This 
undertaking will be flanked by quarterly publications covering a 
range of issues involving the interplay of climate change and 
finance, conferences and workshops with experts from the field, 
and participation in consultations organized by different 
stakeholders.

This study has profited immensely from the input of the 
practitioners of the analysed methodologies and the review 
process involving experts and practitioners; we are very grateful for 
their contribution to our work.

On behalf of the 2°ii team, we hope you enjoy reading the report.
Sincerely,

TO BE 
COMPLETED
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ExecutiveSummary

Overview. This report presents the results of the 2° Investing Initiativereview of GHG emissions accounting for the 
financial sector. Part I of the report establishes the case for developing financed emissions methodologies. Part II 
provides a state-of-the-ŀǊǘ ǊŜǾƛŜǿ ƻŦ ŀ ŘƻȊŜƴ ƻŦ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŘŜǾŜƭƻǇŜŘ ǘƻ ŀǎǎŜǎǎ Ŝǉǳƛǘȅ 
portfolios, corporate loan books and banks. The study concludes with an outlook as to the future potential of financed 
emissions methodologies to help in aligning the financial sector with 2° climate scenarios and the associated implications 
for policy-makers.

Part I. Long-term investing requires cross-asset, impact-based metrics. 

ωCapital misallocation. The global economy faces a substantial shortfall in long-term and climate finance relative to 
projected capital demand and climate targets. Climate-specific finance reached about $360 bn in 2010-11, flows that still 
fall far short of the $500 bn of annual additional investment that according to the IEA needs to be mobilized over the 
next decade. Besides, overinvestment in fossil-fuel reserves and equipment lead to locked-in emissions that widen the 
carbon budget deficit. The carbon content of existing reserves today is already 3 to 6 times higher than the maximum 
amount of carbon we can release in the atmosphere in order to keep global warming under 2°C.  

ω Reorienting the financial sector. The financial sector is increasingly exposed to carbon risk, manifesting itself in the 
form of policy risks in the short-ǘŜǊƳ ŀƴŘ ǘƘŜ ǘƘǊŜŀǘ ƻŦ ΨǎǘǊŀƴŘŜŘ ŀǎǎŜǘǎΩ ŀƴŘ ǇƻǎǎƛōƭŜ ŎƭƛƳŀǘŜ ƭƛǘƛƎŀǘƛƻƴ ƛƴ ǘƘŜ ƳŜŘƛǳƳ ǘƻ 
long-term. This ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘǊŀŎƪƛƴƎ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ŀƴŘ ŎŀǊōƻƴ ŜȄǇƻǎǳǊŜ ǿƛƭƭ ƛƴŎǊŜŀǎƛƴƎƭȅ ōŜ ƛƴ ǘƘŜ ƛƴǘŜǊŜǎǘ ƻŦ 
profit-maximizing financial institutions and investors, as well as policy-makers concerned with financial stability.
However, the lack of price signal on carbon and the short investment horizons of most long-term investors keep point-
in-time carbon risks off the radar screen. Reorienting the finance sector will therefore require incentives directly 
targeting investors that bridge the climate and long-term finance gap, mobilize the assets of long-term investors and 
reduce excessive investment in fossil fuels.

ω The chance for new metrics. Aligning the finance sector with 2° climate scenarios and the associated climate 
performance and carbon risk challenges will require new cross-asset, impact-based methodologies and incentives to not 
only move assets towards ΨƎǊŜŜƴΩ ƛƴǾŜǎǘƳŜƴǘ ōǳǘ ŀƭǎƻ ŀǿŀȅ ŦǊƻƳ Ŧƻǎǎƛƭ fuels, in addition to allowing for technology-
neutral market mechanisms with a focus on impact. For the past seven years SRI ŀƴŘ ΨƎǊŜŜƴΩ investors have started to 
refocus their approach towards impact-based criteria and begun to develop new ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ƳŜǘƘƻŘƻƭƻƎƛŜǎΦ 

Part II . Existing methods and tools allow investors to track their financed emissions

ωLandscape of practices. We identified a dozen methodologies developed for equity managers, banks and 
environmental NGOs. They cover together most asset classes including private and listed equities, corporate, financial 
and sovereign bonds, corporate loans, project finance, mortgages and consumer credit. Several financed emission data 
providers offer calculation tools and direct access to databases covering major stock indices components. 

ωGaps in GHG reporting. Despite progress, corporate reporting only covers 50% of total market capitalization for GHG 
emissions. Gaps remain for supply-chain and sold products emissions, small companies, and all other investees 
(governments, households, etc.). 

ωUse of modeling techniques. To fill the gaps carbon data providers estimate GHG emissions with models 
(Environmentally Extended Input Output matrix, regression models, life-cycle data, etc.). A combination of reported 
carbon data and modeling techniques allows for an assessment of financed emissions with a level of certainty sufficient 
to inform investment decisions when combined with qualitative analysis. On a macroeconomic level, financed emissions 
metrics are generally more precise than most economic data based on national accounts currently used to inform policy-
makers.

ωNeed for a broad coverage. A pronounced diversity of practices exists regarding the integration of supply-chain and 
sold product emissions of investees, the coverage of non-corporate assets (sovereign bonds, mortgages, etc.) and off-
balance sheet items (underwriting, retailing of UCITS, etc.). Our analysis calls for the coverage of a broad scope, 
methodologically already achievable, when assessing an investment portfolio in order to avoid basing investment 
decisions on misleading data. 
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ωInsignificant cost. Data providers have developed datasets and calculation tools 

allowing bulk processing of data, the use of average emission factors to apply top-

down assessment approaches, and scale economies in the analysis of investees. 

On this basis, our estimates suggest that implementation costs of financed 

emissions methodologies are relatively marginal for financial institution. 

Part III. Need for standardization, further research and regulation

ω [ŀŎƪ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊ. The report concludes that, given the current 
ǎǘŀǘǳǎ ƻŦ ǘƘŜ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ƭŀƴŘǎŎŀǇŜΣ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ǘƻǿŀǊŘ 
genuine climate performance and carbon risk metrics will require further 
methodological development:
- To date, most models focus on annualemissions, whereas cumulated 

emissions (the sum of all emissions associated with the investment) and 
locked-in emissions(the level of emissions pre-determined over the lifetime of 
an asset) seem more material in terms of informing investment decision-
making. Gaps also remain for covering complex assets such as derivatives. 
Finally investments horizons are not appropriately taken into account in 
existing methodologies. 

- More importantly, current methodologies are largely missing the layers of 
ǎƻǇƘƛǎǘƛŎŀǘƛƻƴ ŀƭƭƻǿƛƴƎ ǘƻ ōŜƴŎƘƳŀǊƪ ŀƴ ƛƴǾŜǎǘƳŜƴǘ ǇƻǊǘŦƻƭƛƻΩǎ ŎŀǊōƻƴ ƛƳǇŀŎǘ 
against 2° investment road maps (such as those published by the International 
Energy Agency). 

ω {ǘŀƴŘŀǊŘƛȊŀǘƛƻƴ ŀƴŘ ǊŜǎŜŀǊŎƘ ǳƴŘŜǊǿŀȅΦ Several initiatives are starting to 
standardize methodologies. Notably initiatives include the GHG Protocol/UNEP-FI 
and national initiatives in France and Germany, which all aim at introducing a 
standard by 2014-15. While the development of carbon accounting standards for 
the financial sector will likely boost reporting practice and increase transparency, 
the standards are likely to leave certain issues unresolved, notably the lack of 
ƎŜƴǳƛƴŜ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊǎ ŀƴŘ ΨōŜƴŎƘƳŀǊƪǎΩ ǘƻ ǘǊŀŎƪ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ƻŦ 
investment strategies with climate scenarios. The research program of the 2°
Investing Initiative aims at bridging this gap byŘŜǾŜƭƻǇƛƴƎ ŀ ΨƳƻŘŜƭΩ ǘƻ ŀǎǎŜǎǎ ǘƘŜ 
contribution of investors toward financing the transition to a low carbon economy 
and realizing long-term economic targets. The project started in 2012 and aims at 
publishing a 2° investing model in 2015-16.

ω Regulation required now. Parallel to the research push, governments should act 
now to support the drive towards improving accounting and reporting standards 
and incentivizing transparency. This report recommends the following measures:
- Finance the development of methodologies and test them on a large scale e.g. 

via public banks;
- Immediately improve mandatory disclosure by the private sector to increase 

the availability and quality of raw data from non-financial companies;
- Introduce mandatory disclosure for the financial sector to create reporting 

channels and boost innovation from data, indices and services providers;
- Plan the introduction of incentives based on 2°/long-term investing metrics, 

notably regarding tax incentives on savings interests, which are one of the 
main driver of asset allocation by private investors. 
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PART I. WHY DO FINANCED EMISSIONS MATTER? 
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The feasibility of realizing the transition to a low-carbon economy will 
fundamentally hinge on the alignment of financial sector portfolios with 
2° climate scenarios. The challenges of this transition facing the global 
economy over the next decades imply both the need to channel investments 
towards long-term and low-carbon investments and to contain the rising 
exposure of financial institutions to carbon risk. Addressing both climate 
performance and carbon risk in turn requires a regulatory and corporate 
environment that goes beyond the current climate policies. The assessment of 
ŦƛƴŀƴŎƛŀƭ ǇƻǊǘŦƻƭƛƻǎΩ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ ŎƭƛƳŀǘŜ ǎŎŜƴŀǊƛƻǎ ŀƴŘ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ 
ǘƻƻƭōƻȄ ƻŦ ƳŜǘǊƛŎǎ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ƳŜŀǎǳǊƛƴƎ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ŀǊŜ 
integral in achieving such an environment. This chapter makes the case for 
the need to assess the alignment of financial portfolios with 2° climate 
scenarios by looking at the need to channel investments, the growing 
exposure to carbon risk and the opportunity for new metrics to provide a 
ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀƴŘ ǉǳŀƴǘƛǘŀǘƛǾŜ ƳŜŀǎǳǊŜ ƻŦ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩΦ

1.1 THE NEED TO CHANNEL INVESTMENTS

1.1.1. Lack of price signal
Current climate policies have not been and will not be able to drive the shift 
to a low carbon economy alone. The first - and well documented - reason is 
the failure of governments to agree on an ambitious and binding framework 
ŀǘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƭŜǾŜƭΦ 9ǾŜƴ ǿƘŜƴ ƛƳǇǳƭǎƛƻƴ ŘƻŜǎ ŜȄƛǎǘ όŜΦƎΦ ǘƘŜ 9¦ άнл-20-нлέ 
objective), it is not tangible enough to drastically reorient the industry and 
drive investments. The materiality of physical and macroeconomic risks 
related to climate change is mainly long term (2030-2050 and beyond), even 
if some recent catastrophic events (e.g. hurricane Sandy) returned the 
question of impact to the fore. Climate policies (caps, taxes, standards and 
norms) introduce tangible short term signals, essentially via a price on GHG 
emissions. Given the lack of visibility regarding future regulation and the low 
price of carbon to date, they have been unsuccessful in significantly impacting 
industrial strategies. Consequently, policy risks are not material enough, and 
probably will not be for the next 5 to 10 years, to drive capital allocation in 
line with climate scenarios. 

1.1.2. Long term stakes off the radar screen
A second obstacle - less documented - lies in the functioning of financial 
markets. Setting a price on carbon that could create a policy risk for investors, 
takes for granted that financial markets will anticipate risks and opportunities 
by adjusting their asset allocation strategy, thus financing the transition. 
Unfortunately this, as Nicholas Stern stressed in his Economics of Climate 
Change Review, only works on paper. In the real world, even if policy makers 
finally agree on a framework, time horizons of investors are far too short to 
capture any long term policy risk (cf. page § ). 

ωRisk analysis. Traditional financial analysis, either for credit risk or equity 
research, does perform forward modeling up to 3-5 years for specific 
activities. Beyond that however, analysis is limited to trend extrapolation. As a 
consequence, no long term signal, even if credible and possibly radical, is 
included in risk - and opportunity - analyses. Financial analysis therefore 
mainly aligns recommendations with business as usual scenarios (e.g. no 
policy change, no climate impact), which are the only scenarios that have a 
100% probability of not happening. 

мΦ ¢I9 /!{9 Chw !{{9{{LbD thw¢Ch[Lh{Ω 
ALIGNMENT WITH CLIMATE SCENARIOS

FIG1. CARBON PRICE IN ϵ/t

FIG2. ALLOCATION STRATEGY 
OF LONG-TERM INVESTORS
Source: WEF (2011). 
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ω Investment processes. As recently noted by the OECD, institutional investors are in theory able to take into account 
climate policy risks and climate change expected impacts, given their long term liabilities (households savings and rightsin 
pension funds). However, in practice the investment horizon of most institutional investors is shorter relative to what a 
rational client-oriented approach of risk-adjusted returns would require (cf. fig 2 and page §). The main reasons for this 
apparent disconnect include mark-to-market accounting and the lack of risk metrics, but also principal-agent concerns, the 
impact of capital requirements, and behavioral bias.

ω Information on risk. Finally, the information provided to individual investors is usually limited to the volatility of 
portfolios over the last 12 months, without any forward looking information.

1.1.3Long-term finance gap & unbalanced investments

ωClimate finance gap. Climate finance can be considered a toolset (climate bonds, funds, guaranties, etc.) towards 
bridging the gap between business-as-usual investment trends and investment scenarios coherent with +2° C climate 
goals. According to the Climate Policy Initiative, climate-specific finance (defined as capital flows targeting low-carbon and 
climate resilient development) reached about $360 bn in 2010-11. More specifically, clean energy investments dropped to 
$225 bn in 2012 after peaking at $257 bn in 2011. These amounts seem relatively small given the $500 bn of annual 
additional investment that needs to be mobilized over the next decade and the $1,000 bn annual average until 2050 (IEA 
ETP 2012). 

ωThe role of long term investors. The IEA therefore identifies the mobilization of long-ǘŜǊƳ ƛƴǾŜǎǘƻǊǎΩ ŀǎǎŜǘǎ ŀǎ ƻƴŜ ƻŦ ǘƘŜ 
key challenges of the energy transition. Beyond the broader policy measures designed to improve the ability of the green 
economy to attract capital (carbon taxes, subsidies, etc.), this challenge requires overcoming the obstacles specific to the 
finance sector and finding new vehicles and policies to channel investments toward green assets. The need to channel 
financial investments in line with long-term forecasted financing needs is not limited to climate challenge reasons: given 
the trends in asset allocation, various economists from the OECD, the WEF or the Group of Thirty stress the increasing gap 
between future needs and the future flows of financing delivered by the financial sector and financial markets;

ω Too much investment in fossil-fuels assets. The energy transition is not only a question of additional investments. Based 
on IEA data, limiting global warming to +2° C over pre-industrial levels requires a massive shift in investments from fossil-
fuel sectors (coal-fired power plants, oil extraction) to clean technologies. The economic case of their 2° scenario (ETP 
2012) is based on average fuel savings estimated at $2.5 Tnper year until 2050. The associated reduction of coal and oil 
consumption suggests that a major part of existing reserves will become stranded. For financial markets, this requires a 
sharp investment drop in fossil-fuels industries. This stark reality currently stands in contrast with the following trends: 
- The carbon content of fossil-fuels reserves is already 3 to 6 times higher than what we can release in the atmosphere 

until 2050 in order to meet the 2° C target (see page § ). This situation challenges the macroeconomic case of 
investing $600 to 700 bn each year in oil & gas exploration and production. 

- On the other side of the energy supply chain, the locked-in emissions of existing fossil-fuel powered equipment (power-
plants, factories, cars, buildings, etc.) ǿƛƭƭ ŜȄŎŜŜŘ ƻǳǊ ΨŎŀǊōƻƴ ōǳŘƎŜǘΩ in 5 to 7 years. Even if carbon capture and storage 
delivers, unlikely before 2030, these devices will have to be replaced before the end of their planned lifetime. Despite 
this, $300 bn are still invested each year in new thermal power capacities.

CǊƻƳ ŀƴ ƛƴǾŜǎǘƻǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘŜ ŜƴŜǊƎȅ ǘǊŀƴǎƛǘƛƻƴ ǊŜǉǳƛǊŜǎ ŀ ǊŜŀƭƭƻŎŀǘƛƻƴ ƻŦ ƛƴǾŜǎǘƳŜƴǘǎ ŀƴŘ ŘƛǾŜǊǎƛŦƛŎŀǘƛƻƴ ƻŦ 
ǇƻǊǘŦƻƭƛƻǎΩ ŜȄǇƻǎǳǊŜ
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FOCUS. EXAMPLES OF 2° INVESTMENT ROAD MAPS

2° INVESTMENT IN CEMENT

Cement is used as a binding material to produce 
concrete. Its production emits 2.3 GT of CO2 per year. 
2° investors can finance new capacities or retrofitting 
programs based on best-available-technologies:
switching to dry-process kilns, away from coal to 
waste fuels and biomass, and adding low-carbon 
binding materials (e.g. fly-ash) in the product. All 
together, this can cut emissions by 30% in 2050 
compared to a baseline scenario. But alignment with 
2° scenarios requires almost zero emissions from 
cement plants in the long term and to triple the 
emission reductions by 2050. 
Given the lifetime of a cement plant (40-50 years), a 
2° investor needs to invest nowin: 
ωadvanced concrete helping to improve buildings 
energy performance (e.g. insulation);
ωconstruction services and materials based on low-
carbon alternatives to concrete (e.g. wood for 
individual dwellings); 
ωR&D in low-carbon alternatives to cement (e.g. 
copying the chemical process producing eggshell or 
coral reef at industrial scale) and/or carbon-capture 
and storage to allow low-carbon concrete in the 
future. An additional, more complementary element is 
the opportunity for off-setting (accounted for i.a. by 
South Pole Carbon. From an investor perspective, this 
investment roadmap involves a selection of best-in-
class cement manufacturers. However, no listed 
cement group currently invests massively in 
breakthrough technologies. A diversification to other 
industry groups and other asset classes such as 
climate bonds (financing retrofitting programs), 
private equity and venture capital (R&D and CCS) is 
therefore needed. 

LOCKED-IN EMISSIONS

Road transportation emits 6 GT of CO2 annually. 
Listed companies contribute to future emissions via 
investments in fuels ($350 bn/year), automobile 
($180 bn/year), and road construction ($30 
bn/year). In addition, about $2tn are invested each 
year in new cars, partly financed by bank loans, and 
$x Bnby governments in paved roads. The locked-in 
effect is high for roads (40+ years), refineries (25-30 
years) and oil reserves (10-15 years). The lifetime of 
a car ranges from 7 to 20 years, but car design (2-3 
years) and the upstream R&D should be taken into 
account when assessing the inertia of investment 
decisions. Climate scenarios disagree on which 
technologies to prioritize and the magnitude of 
modal shift. Overall, a 2° investor should finance:
ω The development of existing low-carbon engines 
(hybrids, flex-fuel, electric, natural gas, efficient 
gasoline/diesel) and massive R&D in breakthrough 
technologies (fuel-cells, new batteries, etc.), in the 
automotive sector;
ω R&D in the next generation of clean fuels including 
production, transformation and distribution, leading 
to investments in agriculture, refining, and 
distribution.
ωThe modal shift, involving investment in rail 
companies, and smart multimodal transportation 
projects.
The current level of diversification of R&D and 
capital expenditures among large capitalizations in 
the automotive and oil sectors prevents such an 
investment strategy. A 2° investor will need to 
broaden his or her universe to small caps and 
private companies, and increase its exposure to rail 
companies and climate bonds. 

2° INVESTMENT IN ROAD TRANSPORTATION

The locked-in effect of new investments 
plays a key role in the type of investment 
that need to be prioritize in a 2° investing 
strategy. The IEA consider that the carbon 
budget available for new investments is very 
limited given the locked-in emissions of 
existing equipment and infrastructure.



FOSSIL-FUEL DIVESTMENT
Divesting from fossil-fuels is an integral piece to aligning the financial sector with 2° C climate scenarios. Until 2035, the IEA 
estimates in their 450 scenario a necessary reduction in total fossil-fuel supply investment of $4.9 tn vis-à-vis ΨbŜǿ Policies 
ScenarioΩ όϤнс҈ ƻŦ ǘƻǘŀƭ ŜǎǘƛƳŀǘŜŘ ƛƴǾŜǎǘƳŜƴǘύΣ and additional divestment away from power transmission and distribution of 
$1.2 tn (~7%). 
One of the main challenges to fossil-fuel divestment has been the perceived danger that, given the size of the sector 
(conventional energy constitutes roughly 9-12% in most broad market indices), excluding fossil-fuels limits the investment 
universe and thus leads to underperformance. This fear has been underpinned by studies commissioned by the American 
Petroleum Institute highlighting the extent to which the energy sector has historically outperformed broad stock market 
indices. Recent studies by Mercer, Deutsche Bank and others however show that the relationship between integrating ESG 
factors into investment decision-making and financial performance is generally either neutral or positive. Figure § shows that 
a renewable equity index has in fact outperformed oil equities between 2003-2011 66% of the time.
! ǊŜŎŜƴǘ ǎǘǳŘȅ ōȅ WΦ IǳƳǇƘǊŜȅǎ ǘƛǘƭŜŘ άLƴǎǘƛǘǳǘƛƻƴŀƭ tŀǘƘǿŀȅǎ ǘƻ Cƻǎǎƛƭ-CǊŜŜ LƴǾŜǎǘƛƴƎέ ǇǊƻǾƛŘŜǎ ŀ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƛƴǾŜǎǘƻǊǎ ǘƻ 
move out of fossil-ŦǳŜƭ ƛƴǾŜǎǘƳŜƴǘǎ ŀƴŘ ƭƛǎǘǎ ŀ ƴǳƳōŜǊ ƻŦ ΨōŜǎǘ-ǇǊŀŎǘƛŎŜΩ ŜȄŀƳǇƭŜǎ ŦƻƭƭƻǿƛƴƎ ǘƘƛǎ ǊƻǳǘŜΦ ¢ƘŜ IǳƳǇƘǊŜȅǎΩ 
report argues that fossil-fuel divestment should be realized in three steps, accompanied by a parallel move towards 
sustainable reinvestment (figure §). 
ω CǊŜŜȊŜ ŀƭƭ ƴŜǿ Ŧƻǎǎƛƭ ŦǳŜƭ ƛƴǾŜǎǘƳŜƴǘǎ όǳǎƛƴƎ /ŀǊōƻƴ ¢ǊŀŎƪŜǊ нлл ƴƻ-buy list as guideline);
ω 5ƛǾŜǎǘ ŀƭƭ ŘƛǊŜŎǘ ƘƻƭŘƛƴƎǎ όƛƳƳŜŘƛŀǘŜ ǎŀƭŜ ŘŜǇŜƴŘƛƴƎ ƻƴ ŜȄǇƻǎǳǊŜ ƻǊ ƎǊŀŘǳŀƭƭȅ ƻǾŜǊ ǎŜǘ ǘƛƳŜ ŦǊŀƳŜύΤ
ω ¦ƴǿƛƴŘ ŎƻƳƳƛƴƎƭŜŘ ƘƻƭŘƛƴƎǎ όƛƴǎǘǊǳŎǘ ŜȄǘŜǊƴŀƭ ƳŀƴŀƎŜǊǎ ǘƻ ǎŜƭƭ Ǉƻǎƛǘƛƻƴǎ ƎǊŀŘǳŀƭƭȅ ŀƴŘ ǊŜŀƭƭƻŎŀǘŜ ƳŀƴŘŀǘŜ ǘƻ ōŜ ŀōƭŜ ǘƻ 
execute fossil-free strategy).
²ƘƛƭŜ ǘƘŜ IǳƳǇƘǊŜȅΩǎ ǊŜǇƻǊǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ƳƻǊŜ ŜƭŀōƻǊŀǘŜ ǇǳōƭƛŎŀǘƛƻƴǎ ƻǳǘƭƛƴƛƴƎ ŘƛǾŜǎǘƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎΣ ǘƘŜ L9! ŀƴŘ 
CarbonTrackerhave both recently highlighted divestment as possible corporate mitigation strategies in recent reports.
A role model in this regard has been The Wallace Global Fund, which has targeted a five-percent re-allocation to cleantech
investments, in both public and private equity, and a divestment all direct holdings in fossil-fuel companies, including 
commingled funds, by 2014. Additionally, the Fund has widely incorporated ESG criteria across an additional 88 percent of its
portfolio. While still early, ǘƘŜ ŦǳƴŘΩǎ ƛƴǾŜǎǘƳŜƴǘǎ ƻǳǘǇŜǊŦƻǊƳŜŘ ǘƘŜƛǊ ǇƻǊǘŦƻƭƛƻ ōŜƴŎƘƳŀǊƪ ƛƴ 2012(its first full year), earning 
11.8 percent against an unscreened custom index earning 10.6 percent. 
Portfolio 21 provides a more long-term example of success, having run a fossil-free global equity strategy that has 
outperformed its unscreened benchmark, the MSCI World Equity Index, by 212 basis points since its inception in 1999 (on an 
annualized basis net of fees) (Figure §). 
While these examples do not prove that fossil-ŦǊŜŜ ƛƴǾŜǎǘƳŜƴǘǎ ǿƛƭƭ ŀƭǿŀȅǎ ΨōŜŀǘ ǘƘŜ ƳŀǊƪŜǘΩΣ ǘƘŜȅ Řƻ ǳƴŘŜǊƭƛƴŜ ǘƘŜ 
feasibility of divesting out of fossil-fuels along the lines of a 2° C scenario.
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RISK FACTORS 
FOR INVESTORS

1.2. PUTTING CARBON RISK ON THE RADAR SCREEN

1.2.1. The sources of carbon risks
ω Climate-policies. Defining climate risks as the family of risks related to 
climate change (an extended definition can include risks related to 
ǇǊŜǎŜƴǘ ŎƭƛƳŀǘŜ ƛΦŜΦ ǿŜŀǘƘŜǊύΣ ǿŜ Ƴǳǎǘ ŘƛǎǘƛƴƎǳƛǎƘ ΨǇƘȅǎƛŎŀƭ ǊƛǎƪǎΩ ŀƴŘ 
ΨŎŀǊōƻƴ ǊƛǎƪǎΩΦPhysical risks result from the effects of climate change 
such as variations in temperature and precipitation, the increase of sea 
levels, etc. Carbon risks are linked with the mitigation of climate change, 
via the efforts to reduce the emissions of greenhouse gases (GHG), 
ranging from standards and regulation to tax schemes, market prices and 
changes in consumption patterns.
ω Correlation with other risks. Carbon emissions are correlated with 
other impacts such as resources depletion, local air-pollution, local 
environmental impact of extractive activities, water consumption and 
pollution, etc. Carbon intensity can therefore be used as a proxy for risk 
exposure to other environmental and energy efficiency policies (e.g. air 
quality standards for cars), contested operation licenses (e.g. for 
fracking), and increasing market prices (e.g. energy).

1.2.3. Nature of carbon risks
Carbonriskscanmaterializein three distinctbut potentiallymutually
reinforcingways:

ωShort-term risk. Thisis the short and medium-term risk related to the 
evolution of the carbon price on regulated markets, the increase in 
energy prices, the introduction of new taxes and standards energy-
efficiency standards (e.g. for cars, appliances, real estate, etc.). The 
exposure to short-term risk is primarily a function of year-to-year 
emission levels. The 2010 Global Investor Survey on Climate Change 
ǎǳƎƎŜǎǘǎ ǘƘƛǎ ǘȅǇŜ ƻŦ ǘƘŜ Ǌƛǎƪ ƛǎ ǘƘŜ ΨƳŀƛƴ ǿƻǊǊȅΩ ŦƻǊ ƛƴǾŜǎǘƻǊǎΦ

ωImpairment. Some long-lifetime physical assets owned by the investee, 
such as power-Ǉƭŀƴǘǎ ŀƴŘ Ŏƻŀƭ ǊŜǎŜǊǾŜǎΣ Ƴŀȅ ōŜŎƻƳŜ ΨǎǘǊŀƴŘŜŘΩ ŀǘ ƻƴŜ 
point in time, due to the implementation of more stringent policies or 
changes in consumption patterns. The risk extends to long-term, capital 
intensive R&D programs in carbon intensive technologies, the 
automotive sector is a prominent example. Impairment is correlated with 
locked-in emissions and not limited to direct emissions. 

ωLitigation. This is the long-term risk that lawsuits targeting companies 
with high cumulated past emissions create liabilities, based on the 
ŎƻƳǇŀƴȅΩǎ ǎƘŀǊŜ ƻŦ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƛƴ ǘƘŜ Ŏƻǎǘ ƻŦ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎΦ Lǘ ƛǎ ƴƻǘ 
limited to direct emissions and likely to occur in countries where extra-
territorial jurisdiction and class action lawsuits exist. The tort cost could 
include adaptation costs at local level (invested by anticipation), thus 
shortening the time horizon of risk for the years 2050-2100 to today.

To date, the integration of these risks in assessment frameworks is 
limited to short-term risks. Impairments and litigation that could be 
assessed through stress tests are not even mentioned as risk factors in 
ǘƘŜ ŘŜŘƛŎŀǘŜŘ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ ŎƻƳǇŀƴƛŜǎΩ млY ŘƻŎǳƳŜƴǘǎΦ 

CLIMATE RISKS

ω tƘȅǎƛŎŀƭ Ǌƛǎƪǎ ŦƻǊ 
infrastructures owned

ω LƳǇŀŎǘ ƻŦ ǘƘŜ ƳŀŎǊƻ-
economic consequences of 
climate change on assets

POINT-IN-TIME RISKS

ω CƛƴŀƴŎƛŀƭ ōǳōōƭŜǎ

ωLitigation risks based on 
external costs of activities 

ωReliance on favorable 
regulatory frameworks for 
controversial activities

CARBON RISK

ωImpacts of the cost of 
energy before taxes on 
opexand sales

ENERGY RISKS

STANDARD APPROACH OF RISK

ωEvents likely to impair 
assets within 1 to 3 years.

ω {ƘƻǊǘ-term risk

ωImpairments

ω [ƛǘƛƎŀǘƛƻƴ
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ƛƳǇŀŎǘǎ ƭƛŞǎ ŀǳ ŎŀǊōƻƴŜΣ ƛƳǇŀŎǘǎ ŘΩŀǳǘǊŜǎ 

Σ ƭƻŎŀƭ ŀƛǊ ǇƻƭƭǳǘƛƻƴΧύ κ 

DEFINING CARBON RISK
For the purpose of this study, 
carbon risk for investors is defined 
as the financial risk correlated 
with the GHG emissions allocated 
to its investees, excluding all sorts 
of climate change-related physical 
and macroeconomic risks, but 
including policy and energy price 
risk. It includes both short-term 
and point-in-time policy and 
litigation risks.
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1.2.4 The influence of climate change
While finance continues to largely turn a blind eye to more medium- and long-term impairment and litigation, climate-
change specific risks are increasingly being considered by the financial sector in their analysis. According to the 2011 
Global Investor Survey on Climate Change, more than 83% of asset owners and 77% of asset managers view climate 
change issues as a material investment risk across the entire investment portfolio. It is unclear to what degree this feeds 
into investment decisions as only 31% of asset owners try to quantify these risks. Moreover, the results of the 2° Investing 
Initiative workshops suggest these risks does not materially inform investment decisions except for utilities and are 
generally viewed in terms of a very short time-horizon. A recent study by Ceres on the insurance industry confirms this 
result. Only но ƻŦ ǘƘŜ муп ǎǳǊǾŜȅŜŘ ƛƴǎǳǊŀƴŎŜ ŎƻƳǇŀƴƛŜǎ ƘŀǾŜ ŀ ΨŎƻƳǇǊŜƘŜƴǎƛǾŜ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǎǘǊŀǘŜƎȅΩΦ

A number of climate change factors carry a particular risk for fossil-fuel assets. In China, the coal sector has the largest 
share of industrial water use. Already ten Chinese provinces suffer from water scarcity per capita and increased scarcity 
may affect coal-plant operations. Water scarcity may also affect shale gas development in the future. In the United States, 
the share of weather-related shocks to electricity distribution has increased dramatically. This trend is likely to continue 
over the next decades. A 1° C increased temperature in the summer in the 2040s is estimated to reduce available 
(thermal) electric capacity by 16% in the United States and 19% in Europe. Moreover, 60% of coal-fired power plants in 
the United States are vulnerable to water demand supply concerns. In India, around 70% of planned thermal power 
capacity is located in water-stressed or water-scarce areas.

While thermal power plants may be retrofitted to better respond to extreme weather events and reduce resource 
consumption, these measures are associated with costs. Closed-loop cooling systems can cost between $100-$1,000 per 
ƪƛƭƻǿŀǘǘ ό.b9C нлмнύΦ LǊŀǉΩǎ ά/ƻƳƳƻƴ {ŜŀǿŀǘŜǊ {ǳǇǇƭȅ CŀŎƛƭƛǘȅέ ǘǊŜŀǘƛƴƎ ǎŜŀǿŀǘŜǊ ǘƻ ǳǎŜ ŦƻǊ ƳŀƛƴǘŀƛƴƛƴƎ ǊŜǎŜǊǾƻƛǊ 
pressure in oil fields is expected to cost $10 bn. 
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FOCUS. THE MATERIALITY OF CARBON RISKS

SHORT-TERM CARBON RISKS
Short-term risks include the price of carbon 
allowances in cap-and-trade systems, such as the 
European Trading Scheme (EU-ETS, impacting direct 
emissions from fixed-sources and aircrafts), energy-
efficiency taxes on vehicles and buildings, and taxes 
on fuels and fertilizers, but also energy-efficiency 
standards, and energy prices. UNEP-FI classifies these 
different types of risks as either externalor internal, 
external factors arising out of exogenous policy or 
economic changes and internal risks intrinsic to the 
balance-sheet of the respective company.
These short term risks impact the operational 
expenses of the companies and their sales. This risk is 
highly correlated with the geographic location of the 
facilities and sales. Carbon pricing systems are 
increasingly being developed across the globe, with 
nearly twenty cap & trade or carbon tax systems in 
place or under development, most recently as a pilot-
project in China. 

Net revenues after accounting for depreciation and 
investments for new power plants by scenario
(in 2011 $tn), 2012-2035

The effects of the implementation of these systems suggest short term risks are already manifesting themselves across 
different countries and regions.
The impact on investors has been assessed by equity research analysts in the context of industry-specific ad hoc papers 
following the debate over or introduction of related regulation (e.g. ETS and new energy-efficiency standards on cars). 
In the most exposed industries (electric utilities), they forecasted an impact ranging from -10 to +10% on the share 
price. 
Based on the conclusion of our workshop with equity analysts, these risks are limited in the foreseeable future (3 to 5 
years) and already integrated by mainstream analysts in their valuation models for electric utilities, cement, steel and 
automotive. 

Renewables

Nuclear

Fossil-fuelsw/ CCS

Fossil-fuels w/oCCS

New 
Policies 
Scenario

450 
Scenario
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IMPAIRMENTS
Impairment risks may arise due to some form of political, social or economic constraint on carbon consumption that 
may lead to some fossil-fuel or associated industry assets to become stranded. For an investor, impairment risks 
ōŜŎƻƳŜ ƳŀǘŜǊƛŀƭ ŜƛǘƘŜǊ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ Ǿŀƭǳŀǘƛƻƴ ŀŘƧǳǎǘƳŜƴǘǎ ǘƻ ŜǉǳƛǘƛŜǎ ƻǊ ŀŎǘǳŀƭ ǎǘŀƪŜǎ ƛƴ ΨǎǘǊŀƴŘŜŘ ŀǎǎŜǘǎΩΦ 
Companies with long-term energy-related assets with long payback periods (e.g. electric utilites, heavy industries, 
fossil fuel extraction, etc.). 

¢ƘŜ ǎŎƻǇŜ ƻŦ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀƛǊƳŜƴǘ ƛǎ ǎǳōǎǘŀƴǘƛŀƭΦ ¢ƘŜ /ŀǊōƻƴ ¢ǊŀŎƪŜǊ Ψ¦ƴōǳǊƴŀōƭŜ /ŀǊōƻƴΩ ǊŜǇƻǊǘ όнлмоύ ǎǳƎƎŜǎǘǎ 
that 60-ул҈ ƻŦ ǇǳōƭƛŎƭȅ ƭƛǎǘŜŘ ŎƻƳǇŀƴƛŜǎΩ ǊŜǎŜǊǾŜǎ ŀǊŜ ŀǘ Ǌƛǎƪ ƻŦ ōŜŎƻƳƛƴƎ ǎǘǊŀƴŘŜŘ ǳƴŘŜǊ ŀ н° scenario. The top 200 
listed oil, gas and coal companies analyzed by Carbon Tracker have a total market capitalization of $4 trillion and 
debt outstanding of $1.27 trillion. The the value of plants, equipment and properties of listed companies in 
industries highly exposed to the locked-in effect is worth about $10 trillion

The L9! ŜǎǘƛƳŀǘŜǎ ǘƘŀǘ ŎǳǊǊŜƴǘ ŜƴŜǊƎȅ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ΨƭƻŎƪǎ-ƛƴΩ ŀōƻǳǘ ул҈ ƻŦ ǘƘŜ ŎŀǊōƻƴ ōǳŘƎŜǘ ƻŦ ǘƘŜ прл ǎŎŜƴŀǊƛƻΣ 
with another 10% projected to be locked-in by 2015 and the entire budget locked-in by 2017 (figure below) 
Estimated annual investment over the next decade in fossil-fuel assets of $6 tn suggests the risk is substantial.

In 2012, HSBC research on the energy sector concluded that the impact of a carbon bubble burst on stock prices can 
reach up to 40-60% for oil companies and 4-15% for diversified mining companies. The Carbon Tracker Report 
ǎǳƎƎŜǎǘǎ ŀ ǎƛƳƛƭŀǊ ǎŎƻǇŜ ƻŦ ΨƛƳǇŀƛǊƳŜƴǘ ǊƛǎƪΦ

CLIMATE LITIGATION
For about a decade, towns and states (e.g. Connecticut, California) impacted by climate change have started to sue 
oil companies, electric utilities and automakers in US courts, on the basis of their GHG emissions. To date all these 
cases have been dismissed. However, a closer look shows that massive tort cost can occurafter 40 years of 
dismissed claims (e.g. tobacco litigation) and that not all options have been explored to date: in the US but also in 
ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ǿƛǘƘ ŜȄǘǊŀǘŜǊǊƛǘƻǊƛŀƭ ƧǳǊƛǎŘƛŎǘƛƻƴ ŀƴŘ Ŏƭŀǎǎ ŀŎǘƛƻƴ ǎȅǎǘŜƳǎ ƻǊ ǿƛǘƘ ΨŀŎǘƛǾƛǎǘ ŎƻǳǊǘǎΩ όŜΦƎΦ LƴŘƛŀΣ bŜǿ 
Zealand, Australia, Brazil, etc.). In addition, under the no-harm rule, international law allows countries to sue each 
other for cross-border damages, even if the pollution comes from private companies. Finally, recent academic 
research shows that progress in modeling will soon make it possible to attribute extreme weather costs to climate 
change. Thus, while climate litigation is not a major risk in the short term, it can turn into a material risk for large, 
carbon-intensive companies listed in exposed countries if a ground-breaking judgment by superior court occurs. 
CƛƴŀƭƭȅΣ ŀƴ ǳƴƪƴƻǿƴ ǾŀǊƛŀōƭŜ ƛƴ ǘƘƛǎ ǊŜƎŀǊŘ ƛǎ ǘƘŜ ǊƻƭŜ ƻŦ ΨƛƭƭŜƎŀƭ ŜƳƛǎǎƛƻƴǎΩΦ hǾŜǊŀƭƭ ǘƘŜ ŎǳƳǳƭŀǘŜŘ ŀƴŘ ƭƻŎƪŜŘ-in 
energy-related CO2 emissions between the first IPCC report in 1990 and 2035, represent an external cost of $90 
trillion*. According to our very raw estimates about X% can be attributed to listed oil companies, electric utilities and 
automakers. In the future, a major technical obstacle will be to determine the threshold between an acceptable and 
harmful emission level. 

FOCUS. THE MATERIALITY OF CARBON RISKS

*Cumulatedemissionsof 515GT (PodsdamInstitute), locked-in emissionsof 590GT (IEA) and externalcostof $85/t (Trucost/UNEPF-Fi: 
calculationbasedon the presentdayvalue of the costof climatechange estimatedin the Stern Review) 
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GASThe IEA in turn projects a more benign 450 scenario in 
terms of impairment, with an additional 5% of proven 
oil reserves and 6% of proven gas reserves vis-à-vis 
ǘƘŜƛǊ ΨbŜǿ tƻƭƛŎƛŜǎ {ŎŜƴŀǊƛƻΣ ǿƛǘƘ Ǌƛǎƪ ŦƻǊ Ŏƻŀƭ ǎƛƳƛƭŀǊƭȅ 
low. Given that only about exploration costs are only 
about 15%, this outlook seems benign. However, it also 
hinges on optimistic nuclear and CCS assumption and 
similar levels of undeveloped assets. /ƻƳǇŀƴȅΩǎ 
current investment levels suggest however that instead 
ƻŦ ƴŜǿ ǇƻƭƛŎƛŜǎΣ ΨōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭΩ ǇǊƻƧŜŎǘƛƻƴǎ ŘǊƛǾŜǎ 
investment decisions and thus also aggravates 
impairment risk. 



DEFINING AND MEASURING 
GREEN INVESTMENTS 
ά²ƘŜǘƘŜǊ a broad or a narrow 
definition is needed for green 
investment will depend upon the 
policy goal. There could be two 
main reasons for an άƻŦŦƛŎƛŀƭέ 
definition of green investment: 
- ŦƛǊǎǘ άǇŀǎǎƛǾŜ ƳƻƴƛǘƻǊƛƴƎ ƻŦ 

green initiatives (e.g. to check 
delivery of political 
commitments and 
environmental performance);

- second, άŀŎǘƛǾŜ ŎƻƴǎǳƳŜǊ 
protection regulation to avoid 
άmis-ǎŜƭƭƛƴƎ  ƎǊŜŜƴ ƛƴǾŜǎǘƳŜƴǘǎ 
to investors.

Financial regulators will need to 
consider these goals and weigh the 
implications they have for next 
steps in moving forward guidance 
and action on next steps to support 
green investing. As this paper 
shows, the definition and 
measurement of green investments 
is an evolving topic which clearly 
deserves further analysis. The 
OECD hopes to create a dialogue 
between the institutional investor 
community, and financial 
regulators to develop further 
understanding on this and broader 
long-term investing and green 
growth issues. ά

Extract from OECD working paper 
N°24 (2012)

UNEP-FI DEFINITION OF 
CARBON RISK
άThe carbon risk exposure of an 
investment portfolio can be 
interpreted as the weighted mean 
of the carbon risk exposures of the 
single positions within the 
portfolio. In the case of equity or 
corporate debt portfolios, this is 
the weighted mean of the carbon 
risk exposures of the investee 
companies in the portfolio. Each 
ŎƻƳǇŀƴȅΩǎ ŎŀǊōƻƴ Ǌƛǎƪ ŜȄǇƻǎǳǊŜΣ ƛƴ 
turn, is a function, as described 
above, of the external factors that 
each company faces and the 
ŎƻƳǇŀƴȅΩǎ ƻǿƴ ŎŀǊōƻƴ ŦƻƻǘǇǊƛƴǘ 
(on a relative basis and in a 
dynamic contextύΦέ 

1.3. THE CHANCE FOR NEW METRICS

1.3.1. To channel investments (carbon performance)
As outlined above, current investing trends are inconsistent with climate 
goals. If governments continue to commit to these objectives, 
ŎƻƳǇƭŜƳŜƴǘŀǊȅ ΨǘƻǇ ŘƻǿƴΩ ŀǇǇǊƻŀŎƘŜǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ applied. One of these 
approaches could include assigning climate finance targets to public banks. 
Integrating climate goals as such in the policy frameworks that directly or 
indirectly drive private capital allocation (e.g. tax incentives on savings 
interests) will then become a key policy tool. In both cases, targets and 
incentives will have to rely on precise cross-assets metrics. 

In a recent Green Paper, the European Commission acknowledged the issues 
related to the long term financing gap and the misallocation of capital by 
financial markets. The paper notably stressed the lack of relevant metrics and 
ōŜƴŎƘƳŀǊƪǎ ŦƻǊ ΨƭƻƴƎ-ǘŜǊƳ ƛƴǾŜǎǘƛƴƎΩΦ

1.3.2. To manage carbon exposure (carbon risks)
If governments finally turn climate goals into stringent regulations, the 
impairment risk will materialize. If they do not, litigation will increase with 
the cumulated cost of adaptation. In either case, given the magnitude of 
risks, it is worth stress-testing the impact on companies and long-term 
financial assets
ωAt company level to inform risk factors and strategy;
ωAt portfolio level, for long-term investors with buy and hold strategies;
ωAt macro-economic level, in order to assess systemic risks. 

1.3.3. Toassess the impact of green/responsible vehicles

ωSRI investing. Sociallyresponsibleinvestors(SRI) havebeenthe backbone
of the movementto drive financetowardsaddressingsocialneedsandaims. 
This category of investment has gained momentum and now represents 
about 1% of equities under management and up to 4% of shareholding in 
certain industries. The SRI feature of financial products can be (and 
increasingly will be) labeled (e.g. NovethicLabel in France). This paves the 
way for the development of incentives that would potentially give an 
advantage, fiscal or other, to SRI products, assuming their efficiency can be 
proven. As a result, policy makers will need metrics and indicators to ensure 
the soundness of these approaches.

However, the initial objective of SRI approaches was not to address 
overarching goals such as financing the energy transition. This limits their role 
today.In addition, most SRI investors rely on ESG (environmental, social, 
governmental) rating of companies. These rating systems, designed to cope 
with the lack of non-financial data, are essentially based on management 
system-scoring rather than quantitative impact metrics.Therefore, such 
ratings are generally not cross-asset and lack comparability. They cannot be 
used to measure effective impacts of investments nor the efficiency of the 
approach towards economic or long-term objectives.Lƴ ǘƘŜ {wL ŦƛŜƭŘΣ ΨōŜǎǘ-in-
ŎƭŀǎǎΩ ŀǇǇǊƻŀŎƘŜǎ ŀǊŜ ŘƻƳƛƴŀƴǘ ŀƴŘ ŀǊŜ ŜǎǎŜƴǘƛŀƭƭȅ ǊŜǇƭƛŎŀǘƛƴƎ industry 
allocation of standard investment benchmarks (e.g. S&P500, MSCI World, DJ, 
Stoxx600). As a result, these approaches inhibit capital from financing the 
energy transition, which is partly based on reallocation of investments 
between industries (Cf. page§). Nevertheless, some practitioners try to 
address these challenges and do modify industry allocation, sometimes using 
financed emissions to inform weighting (cf. §, + Novethic2013).
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ωΨDǊŜŜƴΩ ŦǳƴŘǎ ŀƴŘ ōƻƴŘǎΦ The mainstream policy and investing 
framework generally determines additional financing needs associated 
with specific parts of the economy (infrastructures, clean energy, SMEs, 
etc.) and then develops targeted incentives and investment vehicles e.g. 
green bonds, green funds, etc. In this context, the challenge of climate 
change has given rise to a wave of new ΨƎǊŜŜƴ ƛƴǾŜǎǘƛƴƎΩ initiatives and 
been met with a growing interest from investors and policy makers (cf. 
Climate Bonds Initiative 2013). The Climate Bonds Initiative initiated in 
2009 aims at establishing a climate effectiveness standard providing the 
basis for labelling climate investments. To date green bonds mostly cover 
industries such as rail and renewable energy. However, the initiative aims 
at expending the issuance of climate bonds in industries such as 
buildings, industry, forestry where greenness is more difficult to assess. 
The initiative differentiates ΨŦǳƭƭȅΩ ŀƴŘ ΨǇŀǊǘƭȅΩ aligned bonds based on the 
ǎƘŀǊŜ ƻŦ ΨƎǊŜŜƴΩ ŀǎǎŜǘǎ ƛƴ ǘƘŜ ƛǎǎǳŜǊΩǎ ŀŎǘƛǾƛǘȅ ƳƛȄΦ ¢ƘŜ ŜȄƛǎǘƛƴƎ ƎǊŜŜƴ 
equity funds adopt more or less the same logic.

In order to grow and cover new industries, ΨƎǊŜŜƴ ŦƛƴŀƴŎŜΩ ǿƛƭƭ sooner or 
later have to measure its impact. Indeed, depending on the ambition of 
the underlying climate scenario, incremental technologies in carbon-
intensive sectors can be considered as low-carbon or not (e.g. advanced 
internal-combustion engines for cars, energy-efficient cement plants, 
energy-efficient buildings, etc.). In most cases, the conceptual framework 
used by policy-makers to develop incentives is based on best available 
technologies and emission reduction projects, leading to a support of 
ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƘŀǘ ŀǊŜ Ψƭƻǿ-ŎŀǊōƻƴΩ ŎƻƳǇŀǊŜŘ ǘƻ ŀ ōŀǎŜƭƛƴŜ ǎŎŜƴŀǊƛƻΣ ōǳǘ 
not necessarily aligned with a +2°C scenario. Having a relevant metric 
ǘƘŀǘ ǿƻǳƭŘ ƳŜŀǎǳǊŜ ǘƘŜ ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ ΨƎǊŜŜƴ ƎƻŀƭǎΩ ŎƻǳƭŘ ƻǾŜǊŎƻƳŜ ǘƘŜ 
ŘƛŦŦƛŎǳƭǘȅ ƻŦ ŘŜŦƛƴƛƴƎ ΨƎǊŜŜƴ ŀǎǎŜǘ ŎƭŀǎǎŜǎΩΦ

DEFINING 
FINANCED EMISSIONS
The ǘŜǊƳ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ 
relates to the indirect GHG 
emissions of an investor through its 
lending and trading activities. It 
also possibly includes underwriting, 
advising, etc. 
The term has been coined by NGOs 
to highlight the relatively low 
ΨƻǇŜǊŀǘƛƻƴŀƭΩ DID emissions of the 
finance sector in comparison with 
its potential high emission level 
resulting from its role in financing 
the economy. Other terms also 
refer to the same concept such as 
ΨƛƴǾŜǎǘƳŜƴǘ ǊŜƭŀǘŜŘ ǎŎƻǇŜ о 
ŜƳƛǎǎƛƻƴǎΩ όDID tǊƻǘƻŎƻƭκ¦b9t-FI) 
ƻǊ ΨŀǎǎŜǘǎ ŎŀǊōƻƴ ŦƻƻǘǇǊƛƴǘΩΦ ¢ƘŜ 
purpose of the study is to define 
the boundaries of financed 
emissions. 
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1.3.4. Needfor impact-based, cross-assetincentives

Given the current perception of carbon risks and opportunities by financial 
markets, the reallocation of capital toward financing the energy transition requires 
incentives from governments targeted at investors, such as tax incentives, 
mandates from public investors, and in the long run the adjustment of risk-weights 
in capital ǊŜǉǳƛǊŜƳŜƴǘǎΩ calculation rules in order to take point-in-time risks into 
account. Tax incentives, mandates from public investors and in the long-run the 
adjustment of risk-weights in capital requirements calculation rules need to reflect 
some sort of insight into the appropriate alignment of the financial sector with 
climate targets. This suggests incentives that need to be both cross-asset and 
impact-baseds.

ωCross-asset incentives. As exemplified on page §, the reallocation of investments 
should occur at company level (technology switch in capital expenditures and 
R&D) but also portfolio level (reallocation between industries involving creative 
destruction) and strategic asset allocation level (e.g. reinforcement of venture 
capital, private equity and SME lending to foster innovation). This landscape 
requires cross-asset incentives and disincentives rather than only support 
measures targeting green investment vehicles, for two reasons:
- Carbon-intensive companies and investors need to be incentivized to phase-out 

from fossil-assets, not only to invest in green assets;
- Specific green vehicles are not necessarily adapted for responding to diffuse 

stakes. Green investment vehicles are very powerful when associated with 
large-scale projects, notably smart grids and railroads, but may be less adapted 
to addressing the broader (diffuse) challenges associated with financing the 
energy transition (e.g. breakthrough R&D investments in carbon-intensive 
industries). Indeed, this approach requires analyzing each eligible project twice 
(by the company and the investor), thus doubling the origination cost, already a 
major barrier for small-ǎŎŀƭŜ ǇǊƻƧŜŎǘǎΩ ŦƛƴŀƴŎƛƴƎΦ Asset finance and small bank 
loans will therefore remain the dominant way to invest in low-carbon projects, 
thus calling for incentives targeting established players.

ωImpact-based incentives. In many areas, low-carbon technologies are 
controversial (e.g. carbon capture and storage, nuclear power, biofuels), immature 
(e.g. marine energy), or still to be invented (e.g. low carbon alternatives to cement 
and steel). In this context, where the role of subsidies is major on both high/low 
carbon, the technological risk is high for both investors and policy-makers. The 
various climate scenarios, even from the environmental movement, are based on 
different bets, and the future will certainly be a mix of solutions. Policy-makers 
therefore need to rely on assessment frameworks that can, at the same time, 
allow them to strongly incentivize investors to align their investment on +2°C 
pathways and let them free to bet on alternative technologies. In other words, 
investors need a touch of planning regarding the expected outcomes, while 
remaining in a market economy. Achieving both goals requires an impact-based 
indicator.

Č The present report explores the potential of financed emissions 
methodologies to assess portfolio's carbon performance and/or risk exposure. It 
then looks at how these methodologies should be defined and calibrated in 
order to realize their potential.
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GREEN PAPER ON LONG-TERM 
FINANCING (Extracts)
There is no single, universally-
accepted definition of long-term 
financing. In broad terms, long-
term financing can be considered 
as the process by which the 
financial system provides the 
funding to pay for investments that 
stretch over an extended time 
period. This definition focuses on 
the range of features associated 
with long-ǘŜǊƳ ŦƛƴŀƴŎŜΦ όΧύ 
Benchmarks and credit ratings may 
focus also on annual or short 
horizons. The Commission has 
proposed tightening the rules to 
reduce reliance on traditional 
ratings and political agreement 
was reached on several legislative 
reforms in November 2012. 

The development of metrics and 
ratings that balance fostering a 
long-term perspective with short-
term accountability could provide a 
useful tool to assist long-term 
investors. 

Questions:

ω To what extent can increased 
integration of financial and non-
financial information help provide a 
ŎƭŜŀǊŜǊ ƻǾŜǊǾƛŜǿ ƻŦ ŀ ŎƻƳǇŀƴȅΩǎ 
long-term performance, and 
contribute to better investment 
decision-making?

ω Lǎ there a need to develop specific 
long-term benchmarks? 

Source: European Commission, 
DG Mark (2013)



1.4. CONCLUSION

Decarbonizing the economy depends on a finance industry that manages both its carbon risks and 
climate performance in order to channel capital towards a 2°C scenario pathway. This is coupled 
with the need for investors and governments to measure long-term investing and to manage long-
term risk, especially in the context of the energy transition. 

In addition to driving capital towards addressing climate performance and carbon risk, a new 
ŦƻŎǳǎ ƻƴ ƛƳǇŀŎǘ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ {wL ŀƴŘ ΨƎǊŜŜƴΩ ƛƴǾŜǎǘƛƴƎ ǿƛƭƭ ǊŜǉǳƛǊŜ ƳƻǊŜ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ƳŜǘǊƛŎǎ ǘƻ 
ŎŀǇǘǳǊŜ ŜŦŦŜŎǘǎΦ aŜǘǊƛŎǎ ƴŜŜŘ ǘƻ ōŜ ŀōƭŜ ǘƻ ŘŜŦƛƴŜ ǿƘŀǘ ƛǎ ΨƎǊŜŜƴΩΣ ŜǎǘŀōƭƛǎƘ ŎǊƻǎǎ-assets incentives 
and ensure technology neutrality. 

Sophisticated financed-emissions metrics will allow the finance sector to measure performance 
and provide a tool for policy-makers to align the financial system with climate goals and long-term 
economic objectives.

REVIEW PANEL VIEWS

COMMENT #1
« Loremipsumdolor sit amet, 
consectetueradipiscingelit, sed
diam nonummynibh euismod
tinciduntut laoreetdoloremagna 
aliquamerat volutpat. Ut wisienim
ad minimveniam, quisnostrud
exercitation ullamcorpersuscipit
lobortisnislut aliquipex ea
commodoconsequat. Duis autem
veleumiriure dolor in hendrerit in 
vulputatevelit esse molestie. Duis 
autemveleumiriure dolor in 
hendrerit in vulputatevelit esse 
molestie »

COMMENT #1
« « Loremipsumdolor sit amet, 
consectetueradipiscingelit, seddiam 
nonummynibheuismodtincidunt ut 
laoreetdoloremagna aliquamerat 
volutpat. Ut wisienimad minim
veniam, quisnostrudexercitation
ullamcorpersuscipitlobortisnislut 
aliquipex eacommodoconsequat. 
Duis autemveleumiriure dolor in 
hendreritin vulputatevelit esse 
molestie. Duis autemveleumiriure
dolor in hendreritin vulputatevelit
esse molestie »

SummaryLoremipsumdolor sit amet, consectetueradipiscingelit, sed
diam nonummynibheuismodtinciduntut laoreetdoloremagna aliquam
erat volutpat. Ut wisienimad minimveniam, quisnostrudexercitation
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2. THE SHORT HISTORY OF FINANCED EMISSIONS

BANKS 
RANKINGS 
BY 
PROFUNDO

EQUITY FUNDS RANKINGS: 
FOCUS ON TRUCOST WORK
OVERVIEW OF RANKINGS

3

Short 
description by 

Profundo

Short 
description by 

Trucost

2.1 CONTEXTUALIZING FINANCED EMISSIONS

2.1.1. Carbon-ƛƴǘŜƴǎƛǾŜ ǇǊƻƧŜŎǘǎΩ footprints
Ψ/ƭƛƳŀǘŜ ǇŜǊŦƻǊƳŀƴŎŜΩ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ΨŎƭƛƳŀǘŜ ǊƛǎƪΩ ŀǎǎŜǎǎƳŜƴǘ (as 
defined p. §) both require an inventory of GHG emissions associated with 
the investment portfolio or the balance sheet of a bank. In the past ten 
years, about twenty different calculation methodologies have been 
developed to assess GHG emissions related to investments. Most 
approaches rely on the application of classic carbon footprint assessment 
methodologies (based on the GHG Protocol/UNEP-FI) to carbon-intensive 
projects (power-plants, oil & gas projects, etc.). Many development banks 
such as the IFC, the EIB or the AFD (the French development bank) have 
started to assess new ƭƻŀƴǎ ōŀǎŜŘ ƻƴ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ƳŜǘƘƻŘƻƭƻƎƛŜǎΦ 

2.1.2. Equity portfolios, loans books ŀƴŘ ōŀƴƪǎΩ ŦƻƻǘǇǊƛƴǘǎ
¢ƘŜ ŜȄǘŜƴǎƛƻƴ ŀǘ ΨǇƻǊǘŦƻƭƛƻ ƭŜǾŜƭΩ ƛǎ ƳƻǊŜ ǊŜŎŜƴǘ ŀƴŘ originates from three 
largely parallel trends:

ω Reaction to NGOs pressure.In the mid-2000s, environmental NGOs such 
as WWF and Platform developed assessment methodologies to consolidate 
ǇǊƻƧŜŎǘǎΩ ŦƻƻǘǇǊƛƴǘǎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜƛǊ ŎŀƳǇŀƛƎƴ against ΨŘƛǊǘȅΩ ǇǊƻƧŜŎǘǎ. Some 
banks responded by implementing their own assessment framework based 
ƻƴ ǘƘŜ ǎŀƳŜ ΨōƻǘǘƻƳ-ǳǇΩ ŀǇǇǊƻŀŎƘΦ The consultancy Profundohas 
extended this approach since 2007 to various types of financing based on 
publicly available data in order to rank banks based on their level of 
ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ǘƘŜ ΨŦƛƴŀƴŎƛƴƎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΩΦ NGOs (e.g. Friends of the 
Earth, Rainforest Action Network and Greenpeace, and their international 
network BankTrack) have commissioned studies. More recently the Carbon 
Tracker Initiative developed a similar bottom-up approach focused on the 
ownership of fossil-fuel reserves. To date, no bank has tried to apply these 
approaches to its loan book or balance sheet.

ω Innovation from equity managers.At the same time, two equity 
managers (HendersenGlobal Investor and PictetAM) commissioned 
Trucostand Inrate to estimate the footprint of equity funds for research 
and marketing purposes. At this time the Carbon Disclosure Project (CDP) 
was still at its infancy. Given this lack of standardized reporting and their 
ŀƛƳ ǘƻ ƛƴŎƭǳŘŜ ǎǳǇǇƭȅ ŎƘŀƛƴ ŜƳƛǎǎƛƻƴǎΣ ǘƘŜȅ ŘŜǾŜƭƻǇŜŘ ΨǘƻǇ-ŘƻǿƴΩ 
approaches, mostly based on input/output macro-economic models. Over 
the years their data has been used by other equity managers to develop 
green funds, by index providers (e.g. NYSE-Euronext), and consultants 
publishing funds rankings. More recently, in 2010 and 2013, new players, 
namely South Pole Carbonand Bank of America Merrill Lynch, used 
mathematical models to extrapolate the carbon emissions reported by 
listed companies to estimate the footprint of a broader spectrum. Financed 
emissions data is now available on Bloomberg terminals (South Pole 
Carbon), Factset(Trucost) and Reuters (Asset 4).

ωBroader application. Over the years, commercial and development banks 
also started developing portfolio-level approaches, in addition to project-
per-project footprinting, in order to cover corporate loan books: in 2004 
Bank of America began accounting and setting reduction targets. Since 
2011, Bank Julius Baer (Switzerland) offers every private client a portfolio 
carbon footprinting report through South Pole Carbon for its utility
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portfolio and in 2010 RBS published the footprint of its energy portfolio. This 
approach has also been extended to multi-industry loan books (Rabobank2008) 
and the whole balance sheet of banks (corporate loans and bonds, sovereign 
bonds, mortgages): in 2007, the French bank CaisseŘΩ9ǇŀǊƎƴŜcommissioned 
Inrateand Utopiesto assess the footprint of savings products, current accounts 
and the bank. It has lead to the publication of a copyrights-free, cross-asset 
methodology tested by a few other banks and insurers and endorsed by the 
French Environmental Agency (ADEME). The key accounting rules have then 
been taken up by Inrateand Money Footprint in 2012 to ŘŜǾŜƭƻǇ ŀ ōŀƴƪǎΩ Ǉƛƭƻǘ-
footprinting tool for the AFD (cf. page §), and Ecofys in 2013 to assess ASN 
.ŀƴƪΩǎ ōŀƭŀƴŎŜ sheet (NL). In addition, Credit Agricole Corporate Investment 
Bank developed an alternative methodology exclusively based on a top-down 
approach in collaboration with Paris-Dauphine university (cf page §). 

2.1.3. Emerging market
²Ŝ ŜǎǘƛƳŀǘŜ ǘƘŀǘ ǘƘŜ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ Řŀǘŀ ƳŀǊƪŜǘ ƛǎ ǎǘƛƭƭ ƛƴ ƛǘǎ ƛƴŦŀƴŎȅ ǿƛǘƘ 
2-3Mϵof global revenues, about 10-20 times smaller than the global market for 
ESG ratings. However financed emissions assessment now receives a growing 
interest from standard setters: the GHG Protocol and the UNEP Financial 
Initiative plan to publish an accounting standard by 2014. At national level, 
similar initiatives are planned in France and Germany. So far all these initiatives 
have been mainly driven by reputation concerns, with the goal of getting risk 
departments and portfolio managers involved. However once accounting 
standards will be published, they can easily be turned into mandatory disclosure 
requirements for banks and institutional investors. Indeed, regulations in 
several countries including France and the UK, oblige listed companies to report 
on their direct and electricity-related GHG emissions. Moreover, progress in 
reporting practices in recent years paves the way for an expansion of reporting 
to indirect emissions. Another potential driver is the reinforcement of reporting 
requirements regarding the use of ESG criteria in funds management, debated 
in France and at European level.

GHG Protocol/UNEP-FI
In its scope 3 standard, the GHG 
Protocol/UNEP-FI addresses 
financed emissions. In 2012 they 
partnered with the UNEP Financial 
Initiative to further develop 
guidance in this area. The 
guidelines and conclusions of the 
first workshops they conducted are 
analyzed throughout the present 
report. 

ISO 14069
Similarly, the ISO standard for 
corporate carbon footprinting
(2013) has an investment category. 
To date the guidance for the 
financial sector is very limited (3 
pages) and aligned with the GHG 
Protocol. 

PROJECT FINANCE 
FRAMEWORK
Nine development banks ((ADB, 
AFD, EBRD, EIB, IDB, IFC, KFW, 
Nefcoand the World Bank)
committed to accounting and 
reporting emissions in 2012. Most 
ōŀƴƪǎ ǇŜǊŦƻǊƳ ΨǎǘŀƴŘŀǊŘΩ ŎŀǊōƻƴ 
footprintingon a project-per-
project basis using detailed 
process-based data.

GRASSROOTS FOSSIL-FUEL 
DIVESTMENT MOVEMENT
The United States in particular has 
seen a strong grassroots 
movement driven by 350.org to 
pressure major investors in 
divesting from fossil fuels. Indeed, 
a growing number of institutional 
investors,notably U.S. college 
funds, religious funds and other 
endowed and non-profit 
organization are beginning to 
divest from fossil fuels. Major U.S. 
municipalities (e.g. Seattle and San 
Francisco) have also announced 
divestment decisions.

CROSS-ASSET METHODOLOGY AND LABELING SCHEME (France)
In 2007, a few months before the financial crisis, the CEO of Group Caisse 
ŘΩ9ǇŀǊƎƴŜ announced the objectives of applying a sustainability label to all 
savings products and reporting the financed emissions of the bank, based on 
a copyrights-free assessment methodology developed in partnership with a 
stakeholder panel. For nearly ŀ ȅŜŀǊΣ /ŀƛǎǎŜ ŘΩ9ǇŀǊƎƴŜ ŀƴŘ ǘƘŜ ŎƻƴǎǳƭǘŀƴŎȅ 
Utopies worked in partnership with the French Environment Agency 
(ADEME), two environmental NGOs (Friends of the Earth and the WWF), and 
a consumer organization. In 2008, the methodology was endorsed by the 
panel: the bank applied the label on the leaflets of all savings products, and 
posted detailed fact sheets on the website. The score for each product was 
reported in the annual report and assured by auditors. A year later, savings 
products integrated the short list of product categories eligible for 
mandatory carbon labeling and two insurers joined the project, 
sponsored by the ADEME. However, the combined effect of the 
French government retreat on carbon labeling and the merger 
of the bank with a competitor stopped the project.
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2005 2006 2007 2008 2009 2010 2011 2012 

Equity portfolio 
(direct & supply chain emissions )

Equity portfolio
(scope 3 including sold products)

Multi -assets portfolio copyright-free methodology
(Scope 3, based on balance sheet data for banks)

Top-down 
footprinting
tool for financial 
institutions

Banks ranked on their financing to fossil fuels
(including underwriting and asset management)

Banks rankings
(based on Pillar II reporting)

Equity funds ranked on their footprint

Low carbon index

Stock exchanges ranked on their 
ownership of fossil fuels reserves

Carbon label on savings products
(deployed on +150 products) 

2.2. SEVEN YEARS OF DEVELOPMENT AND PILOT-TESTING

Top-down footprint for banks 
(corporate and sovereign assets)
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EXTRACTS FROM PUBLICATIONS

Equity funds footprints (Trucost, 2009)

Carbon intensity of CaissŘΩ9ǇŀǊƎƴŜsavings products in 
metroc tons of CO2/million ϵ/year (CaisseŘΩ9ǇŀǊƎƴŜ, 
2009)

CO2 emissions from financed fossil fuels in million 
tonnes CO2 (Profundo/ RAN, 2008)

2012 2013 2014 

Cross-asset top-down + 
bottom up tool for banks
(covering all listed companies, 
all asset types)

Bank cross-asset 
methodology
(work in progress)

Infrastructure
Portfolio footprint

New extrapolation model
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Data available on 
Bloomberg terminals
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PART II. STATE-OF-THE-ART REVIEW
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1. THE LANDSCAPE OF ASSESSMENT METHODOLOGIES

We list here the organizations that developed a methodology or model at portfolio level and still use it (for internal or 
commercial purpose). One-shot attempts and approaches limited to project or company levels have not been included 
ƛƴ ǘƘŜ ǊŜǾƛŜǿΦ ¢ƘŜ ǊŜƭŀǘŜŘ ǇǊƻƧŜŎǘǎ ŀǊŜ ōǊƛŜŦƭȅ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ ōƻȄ άoǳǘ ƻŦ ǎŎƻǇŜέΦ

1.1. ¢w¦/h{¢Ω{ ah59[
Trucostconducted its first carbon footprint for an equity portfolio with Henderson Global Investors in 2006. Trucosthas 
about 35 people dedicated to footprinting in the UK and the US. The activity generates a £2M income, of which50% is
dedicatedto investoractivities. From a commercial perspective it is the market leader. The model is based on carbon 
data reported by companies. Emissions for non-reporting companies are estimated based on the US statistical model 
(environmentally extended input-output) to extend coverage to +4,500 listed companies for cradle-to-gate emissions 
(direct, electricity + third tier suppliers). Trucostdata are available to clients via proprietary online tools allowing to 
screen companies, access company briefing and perform portfolio analysis, as well as in CŀŎǘǎŜǘΩǎterminals. Trucostalso 
uses its data to publish funds rankings, company rankings, and research papers. 

1.2.9b±ΩLat!/¢ϯ ah59[ όLbw!¢9ύ
Inrate is an ESG rating agency established in 1990. They developed the ŜƴǾΩLƳǇŀŎǘ® model for PictetAM equity 
portfolios in 2006. Since then, financed emissions data are sold as a complement to ESG data to their clients (asset 
managers, financial analysts). The model is based the same US statistical model enhanced with life-cycle data to cover 
the sold products emissions of the investees. Inratecover +2,800 listed companies for cradle-to-cradle emissions 
(including emissions from sold products use). Inrateteam includes 20 people dedicated to ESG rating in Switzerland and 
makes ϵXM of annual incomes.In 2007, the ŜƴǾΩLƳǇŀŎǘ® model as been used as a basis for the development of a cross-
assets, copyrights-free methodology by StanislasDupréand Marie-Christine Korniloff* for Utopiesand CaisseŘΩ9ǇŀǊƎƴŜ
in 2007, in partnership with the ADEME, WWF and Friends of the Earth (see case study on next page). This method has 
then be used by Utopiesto assess savings products and publish bank rankings.

1.3. CROSS-ASSET FOOTPRINT® MODEL (MFS/ AFD) 
The Cross-Asset Footprintmodel was developed in 2012 for the AFD by a start up, Money Footprint Software, based on 
LƴǊŀǘŜΩǎmodeland CaisseŘΩ9ǇŀǊƎƴŜΩǎmethodology. The model blends bottom-up and top-down approaches to cover 
all listed non-financial companies and financial institutions (including financed emissions), sovereign bonds, loans to 
SMEs and households, mortgages, and green projects, for cradle-to-cradle emissions. It is pilot-tested by the AFD since 
2012 and commercially available since 2013, as an online balance sheet/portfolio analysis tool.

1.4. P9XCA METHODOLOGY 
(FINANCE & SUSTAINABILITY CHAIR / CREDIT-AGRICOLE-CIB)
The P9XCAmethodology was developed in 2011, by Antoine Rose* from the Paris-based Sustainability Chair for Crédit 
Agricole CIB. It covers commitments to non-financial companies and sovereign issuers. The main goal of the 
methodology is to avoid multiple counting (cf. page §ύ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ƻǊŘŜǊ ƻŦ ƳŀƎƴƛǘǳŘŜ ŦƻǊ ŀ ōŀƴƪΩǎ ŦƛƴŀƴŎŜŘ 
emissions, rather than informing client selection or industry-allocation. It is based exclusively on open access public 
statistics (National GHG inventories, public accounts from UNO and OECD). The methodology will be published in 2014 
as a PhD thesis. 

1.5. {h¦¢I th[9 /!w.hbΩ{ ah59[
South Pole Carbon is a branch of the South Pole Carbon Group, a company specialized in carbon offset (sourcing Clean 
Development Mechanisms (CDM) and voluntary projects, asset management) with ϵ24M of income and 100 employees 
including 5 EFTs dedicated to financed emissions analysis. They operate in 15 offices worldwide. With a mathematical 
model, they extrapolate from this data set to provide carbon footprints for every listed company. The data is available 
on Bloomberg terminals since 2012. The methodology is also used to calculate ghgfootprints of private equity portfolios 
in partnership with ESG analytics. South Pole Carbon is currently developing a screening tool for real estate portfolios.
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1.6. CARBON SCREENER® MODEL (MERRILL LYNCH / CAMRADATA)
In 2012, Valery Lucas Leclin* has developed another mathematical approach 
to extrapolate reported data to non-reporting listed companies. Since 2013, 
the related data are sold by Camradata, a firm specialized in institutional 
investment data and analysis. The approach is based on CDP data (direct + 
electricity) and covers about 8.000 listed companies. 

1.7. twhC¦b5hΩ{ !ttwh!/I
Profundois a 9 people economic research organization based in the 
Netherlands, working mostly for NGOs. They produce bank rankings based 
on the amount of financing provided to fossil fuel extraction, coal powered-
electricity, etc.. Their approach is exclusively bottom-up: they inventory 
fossil-fuel companies both listed and private and track the transactions 
(loans, equities and bonds issuance) between banks and the companies, as 
well as equity holdings (asset management and on-balance sheet), based on 
data from Bloomberg and public sources. 

1.8. /!w.hb ¢w!/Y9w LbL¢L!¢L±9Ω{ !ttwh!/I
The Carbon Tracker Initiative is not a data provider. They use external data 
to raise awareness about the carbon bubble issue. Their data are exclusively 
based on the carbon content of fossil fuels reserves (oil, gas, coal) which is 
allocated to the owners i.e. the shareholders of energy companies. They 
analyze 200 listed companies. 

1.9. !{b .!bYΩ{ a9¢Ih5h[hD¸ ό²hwY Lb twhDw9{{ύ
The Netherlands-based ASN Bank is currently (2013) developing a cross-
assets framework to assess their balance sheet and track carbon 
performance. It has as not yet been applied to the balance sheet. The 
approach is threefold: for equity portfolios (scope 1, 2 & supply chain) it is 
based on the Trucostframework and data. For sovereign and municipal 
bonds, mortgages, and real estate, ASN commissioned Ecofys, which took up 
the cross-asset methodological framework developed by CaisseŘΩ9ǇŀǊƎƴŜin 
2007 (cf. page §) to calculate emission factors based on a mix of reported 
data and national statistics. Finally, for emissions avoided on project finance, 
ASN relies on the GHG Protocol/UNEP-FI. The goal of ASN is to balance 
avoided emissions and financed emissions by 2030 in order to reach carbon 
neutrality.

1.10. ±C¦Ω{ a9¢Ih5h[hD¸ ό²hwY Lb twhDw9{{ύ
VfU(Association for Environmental Management and Sustainability in 
Financial Institutions) is a network of financial service providers in Germany, 
Austria and Switzerland working on environmental issues. They are 
developing a cross-assets methodology with two consultancies, Connexis and 
E2. So far tests have been conducted on listed equities and mortgages. 

1.11. AD HOC DEVELOPMENTS
In many cases, ad hoc users have commissioned in-house or external experts 
to fine tune or extend an existing methodology. The examples we identified 
include CA-Cheuvreux(now Kepler-Cheuvreux) which developed a 
methodology to calculate the sold products emissions in the automotive, oil 
& gas, and coal mining sectors for the NYSE EURONEXT LC 100 Index, and 
CDC, which fine tuned ¢ǊǳŎƻǎǘΩǎapproach for the construction and use phase 
of infrastructure. 

ANTOINE

OUT OF SCOPE
The scope of the study is limited to 
organizations that developed and 
applied methodologies in order to 
ŎŀƭŎǳƭŀǘŜ ǘƘŜ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ 
of investment portfolios. Some 
major initiatives in the field of 
carbon accounting are therefore 
not formally included in the review, 
but mentioned where relevant.

Carbon Disclosure Project
The Carbon Disclosure Project 
(CDP) is an NGO that asks listed 
companies to report their carbon 
emissions, on behalf of institutional 
investors. They provide raw data 
directly or via Bloomberg. See page 
§ for details.

Asset4 (Thompson Reuters)
Asset4 provides carbon data 
reported by companies and quality-
checked by their analysts. For some 
industries their carbon data can be 
combined with activity data from 
the Worldscopedatabase, to 
provide carbon intensity indicators 
such as the CO2 emissions per 
passenger for the airline industry. 

Asset Owner Disclosure Project 
(AODP)

Following the success of the CDP, 
2012 saw the launch of a major 
global campaign by the Asset 
Owner Disclosure Project (AODP) 
to mobilize pension and other 
investment beneficiaries to request 
increased transparency on GHG 
emissions and as well as on 
broader climate change-related 
risks from their investment agents
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KEY FEATURES Trucost Inrate
EnvIMPACT®

Cross-asset
Footprint®

Cheuvreux P9XCA

A
C

C
O

U
N

T
IN

G
 R

U
L

E
S

Scopes accounted for 
investees [p §]

1 + 2 +first tier
for suppliers

1+2+supply 
chain & sold 
products

1+2+supply chain & 
sold products

Sold 
products

N/A

Management of multiple
counting [p §]

- Identification & 
discounting

Identification & 
discounting

- No double 
counting

Time boundaries (investees)
[p §]

Annual Annual+ 
lifetime for sold 
products

Annual+ lifetime for 
sold products

lifetime for 
sold 
products

Annual

Time boundaries(investors)
[p §]

Assets 
outstanding

Assets 
outstanding

Assets outstanding Assets 
outstandin
g

Assets 
outstanding

Ruleof allocation to investors 
[p §]

Share of 
ownership 
(equities) or 
investment

Share of 
ownership

Share of investment 
or share of financing

Share of 
ownership

Share of 
investment

C
O

V
E

R
A

G
EO
F

 A
S

S
E

T
 T

Y
P

E
S Listed equities[p §] É 4,500

(reported + 
modeled)

É 2,800 
(modeled data)

É Same as Inrate+
40.000 (industry-
average) 

ÉEnergy, 
auto

È

Corp. bonds & loans[p §] ×Listed cies È ×Éindustry-average È

Privateequities /SME loans È È × È È

Sovereign bonds [p §] È ×É20 countries É15 zones

Fin. institutions (including 
financed emissions) [p §]

×Éindustry-average
(balance sheet)

È

Other assettypes covered ÈReal estate, 
infrastructure

×Real estate, 
mortgages, 
cons.loans, climate 
projects

S
O

U
R

C
E

S
 O

F
 C

A
R

B
O

N
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 A
C

T
IV

IT
Y

 D
A

T
A

GHG dataused to calculate 
ƛƴǾŜǎǘŜŜǎΩ ŦƻƻǘǇǊƛƴǘ [p §]

CDP + reporting
(checked)

US EEIO model 
enhanced with 
Life-cycle data

Inrate model 
enhanced + additional 
LCA + model per $ of 
asset held for banks
+ reporting

Life-cycle 
data

GHG Emission 
factors based 
on national 
inventories
and public 
accounts

GHG data used to calculate 
the carbon intensity of non-
reporting investees [p §]

US EEIO model

Number of categories in the 
underlying model [p §]

531 340 340 + 100 Not
applicable

9

Method used to adapt the 
model to global or/and local
contexts [p §]

CO2 intensity of 
electricity 
adjusted to 
global

CO2 intensity of 
electricity 
adjusted to 
global

Same as Inrate + X
countries specifics

Not
applicable

Extrapolation 
of EU 
countries to 
15 regions 

Sourcesof activity data and 
methods used for matching 
with emission factors of the 
model [p §]

Detailed 
segmentation for 
4.500 listed cies
(sales)

Detailed 
segmentation of 
2.800 listed cies
(sales, outputs)

Inrate data + 
segmentation for 
governments (budget) 
& listed banks (assets) 

?

Simple
assignment 
(one company 
= one sector)

Method used whendetailed 
segmentation is not 
performed [p §]

Average intensity 
per industry 
group (cies)

No extension Average intensity per 
industry group (cies) 
& sector/country

Q
U

A
L

IT
Y

 
C

T
L

Measurementand reduction 
of uncertainties [p §]

Modelcalibrated 
with CDP data

Model
calibrated with 
LCA data for 
some industries

Modelcalibrated with 
LCA data + reported 
datafor some 
industries 

Not managed

CO2 data analysts(EFTs) X X 3 X -

OVERVIEW OF PORTFOLIO FOOTPRINT METHODOLOGIES
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É Financed GHG data (per $ of asset held) provided to users Items in grey relate to developments underway
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KEY FEATURES South Pole Carbon BofAML
Carbon 
Screener®

ASN/Ecofys
(in progress)

Carbon
Tracker

Profundo

Scopes accounted for 
investees

1 + 2 1 + 2 1+2 Reserves for 
energy cies

1+sold products

Management of multiple
counting

- - - Nodouble 
counting

Not managed

Time boundaries 
(investees)

Annual Annual Annual Forward
looking

Forwardlooking

Time boundaries
(investors)

Assets outstanding Assets 
outstanding

Assets 
outstanding

Assets 
outstanding

Same + Cash flows

Ruleof allocation to 
investors

Share of ownership Share of 
ownership

Share of of
investment

Share of 
ownership

Share of 
investment

Listed equities[p §] É50,000 (reported
+modeled data)

É8,000 
(reported
+modeled 
data)

- É200 É120 (coal, 
power,oil palm)

Corp. bonds & loans[p §] ×ÉListedcies È È

Privateequities /SME loans × É90 (coal, power,
oil palm)

Sovereign bonds [p §] È

Fin. institutions (including 
financed emissions) [p §]

É50 (balance 
sheet + AM 
+underwriting)

Other assettypes covered ×Real estate ÈMortgages + 
Housing +
projects

Carbon data to calculate 
ƛƴǾŜǎǘŜŜǎΩ ŦƻƻǘǇǊƛƴǘ

CDP + reporting 
(checked)

CDP + reporting Reporting Life-cycle
data

Life-cycledata

Method used to calculate 
the carbon intensity of 
non-reporting investees

Regression model + 
extrapolation

Regression 
model + 
extrapolation

Dutch GHG 
inventory & 
accounts

Number of categories in 
the underlying model

600 1.000 14 Not
applicable

Not applicable

Method used to adapt the 
model to localcontexts

No ? No Not
applicable

Not applicable

Sourcesof activity data and 
methods used for matching 
with emission factors of 
the model Industryspecific 

approximation 
formulae based on 1 
to 10 activity data 
(sales, staff, assets, 
COGS, etc.) from 
Bloomberg. 

Worldscope
segmentation 
by SIC group 
(sales)

Simple
assignment (one 
company = one 
sector)

Method 
based on 
reserves 
reported

In house analysis + 
transactions 
covered in fi. 
databases

Method used when
detailed segmentation is 
not performed

Not covered Industry-
average or 
reported data 
extrapolated to 
non reporters

Not
applicable

Not applicable

Measurementand 
reduction of uncertainties

Plausibility check of 
reporteddata + 
uncertainty per 
industry estimated

Uncertainty vs
CDP estimated

- Not
applicable

-

CO2 data analysts(EFTs) 5 X X X 9
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Six aspects are key in delineating the accounting principles underlying the 
methodologies: (iύ ƛƴǾŜǎǘŜŜΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ōƻǳƴŘŀǊƛŜǎ όǎŎƻǇŜǎύΣ όƛƛύ ǘƛƳŜ 
boundaries for investees, (iii) time boundaries for investors, (iv) types of 
assets accounted, (v) allocation of emissions to different types of assets, (vi) 
organizational boundaries for banks. 

2.1. Lb±9{¢99{Ω ht9w!¢Lhb![ .h¦b5!wL9{ ό{/ht9{ύ

2.1.1 Definitions of scopes in accounting standards
The GHG Protocol/UNEP-FI ŎƭŀǎǎƛŦƛŜǎ ŎƻƳǇŀƴƛŜǎΩ ŜƳƛǎǎƛƻƴǎ ƛƴǘƻ ΨǎŎƻǇŜǎΩΥ
ω {ŎƻǇŜ мΥ 5ƛǊŜŎǘ ŜƳƛǎǎƛƻƴǎ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŦŀŎƛƭƛǘƛŜǎ ŀƴŘ ǾŜƘƛŎƭŜǎΣ
ω {ŎƻǇŜ нΥ tǳǊŎƘŀǎŜ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅΣ ƘŜŀǘΣ ŎƻƻƭƛƴƎ ŀƴŘ ǎǘŜŀƳ ŜƳƛǎǎƛƻƴǎΤ 
ω {ŎƻǇŜ оΥ !ƭƭ ƻǘƘŜǊ ƛƴŘƛǊŜŎǘ GHG emissions, classified into upstream (supply-
chain) and downstream (sold products use phase, disposal, and investments 
i.e. financed emissions). Scope 3 reporting is still in its infancy. Specific 
guidance from the GHG Protocol/UNEP-FI was only released in 2010and 
integrated in the Carbon Disclosure Project questionnaire in 2012. The 
current level of guidance does not allow practitioners to precisely set the 
boundaries of sold products emissions for all industries. 

2.1.2. Approaches
The review reveals a great diversity of approaches tor dealing with scopes: 
- Three methodologies (BofAML, South Pole Carbon, ASN/Ecofys), cover 

scope 1 and 2 of investees to be able to base calculations and/or 
extrapolations on primary data reported by investees.

- Trucostalso estimates supply chain emissions using a statistical model; 
- Inratecombines various sources of data to cover scope 1, 2 & 3, including 

sold products use and disposal emissions for companies.
- Cross-Asset Footprint extends LƴǊŀǘŜΩǎapproach to other investees and 

includes financed emissions of the finance sector and governments (scope 
3 ςinvestments).

- Credit Agricole has chosen a different approach, independent of the GHG 
Protocol/UNEP-FI, by allocating all emissions across the supply-chain to 
the actor considered most exposed to carbon risk e.g. car manufacturers 
ŦƻǊ ŎŀǊǎΩ ŜƳƛǎǎƛƻƴǎ (instead of oil companies, cars owners or highway 
managers). However, this analysis is only performed at macro-sector level 
for nine categories (e.g. cars, trucks, airlines, and railways emissions are 
ŀƎƎǊŜƎŀǘŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ Ψ¢ǊŀƴǎǇƻǊǘΩ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊύΦ 

- As far as project finance is concerned, most banks accounting is based on 
scope 1 and 2, with optional inclusion of scope 3. Nine development banks 
(ADB, AFD, EBRD, EIB, IADB, IFC, KFW, Nefcoand the World Bank) 
committed in 2012 to aligning their practices to this approach.

2.1.3. Materiality analysis 
From a purely legal perspective, a company is only accountable regarding 
scope 1 emissions. The following countries have implemented mandatory 
reporting requirements: Australia, Canada, Denmark, France, Japan South 
Africa, United States, and the EU (as part of the ETS system). Reporting will 
be mandatory in the United Kingdom beginning in October 2013, making it 
the first country to make it compulsory for companies to include emissions 
data for their entire organisationin their annual reports. Current standards 
and mandatory reporting requirements are limited to scope 1 and 2. Issues 
with this approach include:

DEFINITION OF SCOPES

SHOULD ALL SCOPES 
BE INCLUDED? 
ά/ƻƳǇŀƴƛŜǎ should account for the 
proportional scope 1 and scope 2 
emissions of the investments that 
occur in the reporting year. 
Companies should account for 
emissions from the GHG-emitting 
business activity, regardless of any 
intermediary involved in the 
transaction. 
When scope 3 emissions are 
significant compared to other 
sources of emissions, investors 
should also account for the scope 
3 emissions of the investee 
ŎƻƳǇŀƴȅ όΧύ 

The GHG Protocol/UNEP-FI does 
not set a threshold above which 
scope 3 emissions should be 
included; instead, reporting 
companies should develop their 
own significance threshold based 
on their business goals. 

Environmentally-Extended 
Input/output (EEIO) data can be 
used to quickly estimate the 
relative size of scope 3 emissions 
compared to scope 1 and scope 2 
emissions for any sector.έ
GHG Protocol/UNEP-FI Scope 3 
guidance, April 2013.

2. ACCOUNTING PRINCIPLES
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Presence of carbon risks
Carbon 
price Impairments Litigation

Notes: 
ωThe carbon intensities are based on the revenues (an indicator based on assets would lead to a different ranking, notably for
coal), and normalized (100 = intensity for Electric Utilities direct emissions). The sample covers about 50% of the MSCI World 
capitalization and 50% of consolidated scope 1+2+3 emissions, excluding the financial sector. The ŎŀǘŜƎƻǊȅ ΨŜƭŜŎǘǊƛŎƛǘȅΩ ƛƴŎƭǳŘŜǎ 
emissions of the supply chain. Industry-groups are based on GICS taxonomy, with different levels of aggregation applied.
ω ¢ƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ƛƴǾŜǎǘƛƴƎ ƴŜŜŘǎ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ L9! ²9h ŀƴŘ 9¢t ǎŎŜƴŀǊƛƻǎΣ ŎƻƳǇƭŜǘŜŘ ǿƛǘƘ н°ii analysis. The analysis of carbon 
risks is adapted from the ADEME/OTC 2010 study.

INTENSITY AND MATERIALITY OF FINANCED EMISSIONS
BY SCOPE OF REPORTING FOR SELECTED INDUSTRY GROUPS
Sources: 2°ii, Inratedata for MSCI World index companies

ωCarbon performance. Our analysis (see table §) shows that for many exposed industries, the investments, divestments 
and impairments planned in climate scenarios impact sold products emissions (scope 3 downstream). This is especially 
true for the energy sector, suppliers of power-production technologies, car manufacturers, highways managers, and the 
financial sector (investments being categorized as downstream scope 3 emissions by the GHG Protocol/UNEP-FI). 

´ωCarbon risk. In the same vein, litigation risks are not limited to direct emissions: car manufacturers and oil companies 
have been sued on the basis of their sold products emissions (cf. page §). Even in the short term, the carbon price not 
only affects direct emissions but also energy prices, with impacts across supply chains and on products sales (e.g. cars).

ωThecase for comprehensive frameworks. From both a risk and performance perspective, too narrowed organizational 
boundaries can mislead investors. According to Inrate, non-financial companies (pre-dominantly direct emitters), 
represent 10-15% of market capitalization in the MSCI World index compared with 50-55% for sold products and 30-35% 
for the supply chain. Financial companies in turn exclusively contributing scope 3 financed emissions represent XX% of 
listed companies total assets. The setting of operational boundaries also is critical for the footprint of a portfolio. For the 
MSCI World Index, about 60% of emissions come from sold products and 15% from suppliers. A proportion of these 
emissions are double-counted (see next page), but not all as households, governments and SMEs consume a large share. 
However, only certain calculation approaches allow for covering scope 3 emissions. Thus, the choice of operational 
ōƻǳƴŘŀǊƛŜǎ ǾŜǊȅ ƳǳŎƘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ǳǎŜ ƻŦ ŎŀǊōƻƴ Řŀǘŀ ōȅ ǘƘŜ ƛƴǾŜǎǘƻǊΥ ƛŦ ǘƘŜ ƛƴǾŜǎǘƻǊ ƻƴƭȅ ǿŀƴǘǎ ǘƻ ƛƴŦƻǊƳ ŀ ΨōŜǎǘ-in-
ŎƭŀǎǎΩ ŀǇǇǊƻŀŎƘ ƛƴ ǎŜƭŜŎǘŜŘ ƛƴŘǳǎǘǊƛŜǎΣ ƭƛƪŜ ǇƻǿŜǊ-production, cement and airlines, it makes sense to prioritize scope 1 and 
2 (NB: in this case financed emissions are not the best indicator ςCf. page §). In other cases, and to inform industry-group 
and strategic allocation, scope 3 emissions, especially for sold products, need to be included. 

ϵ im Li

Investing in a 2Óscenario
Technology Invest Divest
switch more
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2.1.4. Challenges to scope 3 accounting

ωData availability: Primary data provided by companies are limited to scope 1 and 2. To extend the boundaries, data 
providers need to use secondary data based on input-output models for supply-chain and life-cycle analysis of product 
use, with a significant impact on uncertainty and complexity (see page §).

ωWeighting: Most data providers account scopes 1, 2 and 3 separately. However investors looking for a performance 
ƛƴŘƛŎŀǘƻǊ ǳǎǳŀƭƭȅ ŀƎƎǊŜƎŀǘŜ ŘƛŦŦŜǊŜƴǘ ǎŎƻǇŜǎ ƛƴ ŀ ǎƛƴƎƭŜ ΨŦƻƻǘǇǊƛƴǘΩΣ ǇƻǘŜƴǘƛŀƭƭȅ ƭŜŀŘƛƴƎ ǘƻ ƻǾŜǊ-simplification. Given a lack of 
guidance (from the GHG Protocol/UNEP-FI), emissions are then equally weighted. This approach, directly inspired from 
product footprinting, does not reflect the various degrees of risk exposure or share of the reporting company by types of 
indirect emissions and thus may not yield comparable results. For instance, an auto manufacturer has a stronger influence 
ƻƴ ŎŀǊǎΩ ǇŜǊŦƻǊƳŀƴŎŜΣ ŀƴŘ ƛǎ ƳƻǊŜ ŜȄǇƻǎŜŘ ǘƻ ǊŜƭŀǘŜŘ ǇƻƭƛŎȅ ǊƛǎƪǎΣ ǘƘŀƴ ƛǘ Ƙŀǎ ƻƴ ƛǘǎ ǘƘƛǊŘ ǘƛŜǊ ǎǳǇǇƭƛŜǊǎΩ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
performance. Here, more standardization and more reported and audited Scope 3 data are needed to improve practice.

ωMultiple-counting: The addition of two companies involved in the same supply-chain in a portfolio leads to problems in 
terms of double counting.For equity portfolios, Inrate identified four cases:

1. Producer / Purchaser: an electric utility's direct emissions will be counted as its scope 1 emissions but also as 
scope 2 emissions ƻŦ ƛǘǎ ŎƭƛŜƴǘǎΣ ŀƴŘ ǘƘŜ ǎŎƻǇŜ о ŜƳƛǎǎƛƻƴǎ ƻŦ ƛǘǎ ŎƭƛŜƴǘǎΩ ŎƭƛŜƴǘǎΦ

2. Product / Product: emissions generated by fuel combustion in a car are accounted as the products use-phase 
of the car manufacturer, the oil company and the highway manager. 

3. Product / Component: the product use-phase emissions of a car manufacturer coincide, in part, with the one 
of the engine and tires manufacturer. 

4. Product / Purchased electricity: emissions generated by use of electrical goods are accounted as the 
ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ use phase and electricity ǇǊƻŘǳŎŜǊ ŎƻƳǇŀƴȅΩǎ direct emissions. 

Multiple-counting is inherent to scope 2 and 3 accounting (based on GHG Protocol/UNEP-FI and equivalent). It is increased 
by the coverage of sold-products emissions, and when equity in the auto industry and car loans are consolidated (see 
chart §). 
A distinction should be made between two cases:
- ΨǊŜŀƭΩ ŘƻǳōƭŜ-counting: when two companies held in a portfolio are actually involved in the same supply chain; 
- ŀƴŘ ΨǘƘŜƻǊŜǘƛŎ ŘƻǳōƭŜ-ŎƻǳƴǘƛƴƎΩΥ ǿƘŜƴ ŀ ŎƻƳǇŀƴȅ ŎǊŜŀǘŜŘ ŘŜƳŀƴŘ ŦƻǊ ŀ ǘȅǇŜ ƻŦ ǇǊƻŘǳŎǘ ƻŦŦŜǊŜŘ ōȅ ŀƴƻǘƘŜǊ ŎƻƳǇŀƴȅ 

of the portfolio, even if they do not have business relationships. 
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Most practitioners have chosen to limit double 
counting by covering scope 1 and 2 for equities 
only and report separately each scope. Two 
practices stand out:
ωP9XCA approach avoids double counting by 
allocating the emissions only one time, on the basis 
ƻŦ ǘƘŜ ƛƴǾŜǎǘƻǊΩǎ ŎŀǊōƻƴ Ǌƛǎƪ ŜȄǇƻǎǳǊŜ όŎŦΦ ǇŀƎŜ §), 
rather than the ownership of the fixed-source 
(definition of the GHG Protocol/UNEP-FI scope 1). 
The financial sector and loans to households are 
considered as carbon neutral. 
ωThe principle of neutralization, developed by 
Inrate, involves identifying, within a given portfolio, 
all mutual exchanges between industries 
represented in the portfolio and the related 
double-counted emissions. This can only be done 
using an input-output model (see page §) that 
tracks these exchanges. Once identified and 
quantified the emissions double-counted can be 
ŘƛǎŎƻǳƴǘŜŘ ŦǊƻƳ ǘƻǘŀƭ ƎǊƻǎǎ ŜƳƛǎǎƛƻƴǎ ǘƻ ŦƻǊƳ ΨƴŜǘ 
ŜƳƛǎǎƛƻƴǎΩΦ ¢ƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ǘƻƻƭ ŀƭǎƻ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ 
double-counted items across the energy supply 
chain (cf. chart) 

Type ofportfolio InvesteesΩscopes covered

1+2 1+2+3 
upstream

1+2+3
all items

MSCI worldindex (equities) % % %

Life-insurance(multi-assets) % % %

Retailbankbalance sheet % % %

Sources: Cross-AssetFootprint© 

FIG. § . AVOIDING, LIMITING OR NEUTRALIZING MULTIPLE COUNTING?
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The first case is almost impossible to evaluate. For the second case, Cross-
Asset Footprintestimates that double-counting represents50% of total 
emissions for the MSCI World index (cf. box §). Identifying double-counting is 
useful in order to estimate an order of magnitude for total financed emissions 
at macro-level (countries, stock-exchanges, etc.), but not necessary if carbon 
data are used for stock-picking or sector allocation, since only the relative 
intensity matters. 
Practitioners developed various ways to deal with weighting and double-
counting (cf. next page). Beyond that, a solution, illustrated below for car 
transportation, would be to allocate sold product emissions according to the 
share of investment in the total annual investments (capex) across the whole 
ǾŀƭǳŜ ŎƘŀƛƴΦ Lƴ ǘƘƛǎ ŎŀǎŜΣ ŎŀǊǎΩ ŜƳƛǎǎƛƻƴǎ ǿƛƭƭ ōŜ Ƴƻǎǘƭȅ ŀƭƭƻŎŀǘŜŘ ǘƻ ƛƴǾŜǎǘƻǊǎ 
financing oil companies and car loans. But this does not reflect the capacity to 
innovate (i.e. introduce new engines and fuels) and it is not necessarily 
applicable to more complex value chains.

2.1.5 Beyond scope 3 accounting?
All the methodologies reviewed are based on the core principles of carbon 
accounting (GHG Protocol/UNEP-FI). To date, carbon accounting rules have 
primarily been developed to inform decisions regarding industrial processes
and product design within companies. Seeking to use them to inform financial 
investment decisions raises new issues and limits related to the inventory and 
allocation of emissions across the supply chain. 

ω Discounting wages and dividends. The core rules of carbon accounting, 
mostly derived from Life Cycle Analysis, are based on material flows: they 
associate GHG emissions with the consumption of energy and then consider 
ǘƘŜ ΨŜƳōŜŘŘŜŘ ŜƳƛǎǎƛƻƴǎΩ ƻŦ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ǇǊƻŘǳŎŜŘ. When practitioners tried 
to extend this approach to companies and industries, the same logic of 
ΨŜƳōŜŘŘŜŘ ŜƳƛǎǎƛƻƴǎΩ was applied to services. This applies, for instance, to 
EEIO data. However, even if an economic impact (and therefore induced GHG 
emissions) is associated with wages and dividends, they are considered carbon 
neutral in all the methodologies or underlying models that have been 
reviewed. This however introduces two important biases when the approach 
is applied to multi-sectors or multi-assets portfolios:
- First, the overall impact of investments in service-oriented or high-

dividends industries is underestimated;
- More importantly, the lack of emissions associated with wages and 

earnings reduces the accuracy of carbon footprint assessment for central 
governments (cf. page §), since in many countries the bulk of public 
expenses is related to wages and welfare payments. 

Overcoming this obstacle would require assigning carbon emissions factors to 
wages and thus review both GHG accounting rules and all the related sets of 
emission factors. 

ω The lack of guidance for high-impact services. In line with the GHG 
Protocol/UNEP-FI, all the methodological frameworks reviewed associate GHG 
emissions with material (products consumed or sold), monetary flows 
(expenses), or investments (shares or debt held), but do not associate 
emissions with the services delivered by the companies. It can therefore 
underestimate the influence of industries such as advertising, financial 
services or engineering of infrastructure projects in the overall climate impact 
related to the investment decision. To date, no guidance or even conceptual 
framework exists to assess and allocate these emissions between clients and 
service providers. The only attempt identified (Profundo) relates to the 
allocation to investment banks of the GHG emissions associated with 
underwritten securities. 
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Balance sheet
Asset
LT assets
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Liabilities
Equity
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Cash flow Stat.
Use of funds
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Source of funds
New equity
New debt

FIG. § . Time boundaries: connecting GHG emissions and liabilities
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to 2100: 970 GT

CO2 emissionsfrom fossilfuels. Source: 2°ii, IEA, PodstamInstitute

2.2. TIME BOUNDARIES FOR INVESTEES

2.2.1 Rules in accounting standards
Two rules coexist in carbon accounting regarding time boundaries:
ωIn the general case, the GHG emissions are accounted on an annual basis. This approach is comparable to a P&L. 
Corporations usually report their GHG emissions this way, as recommended by the GHG Protocol/UNEP-FI. 
ωLifetime emissions accounting is recommended for the emissions related to sold products and projects financed (e.g. 
power plants). Lifetimes emissions are defined as the future emissions over the planed lifetime of the fixed asset. 
According to the GHG Protocol/UNEP-FI for scope 3, the lifetime emissions of products sold during the reporting year are 
added to the other annual emissions of the company. Regarding projects financed, it only requires accounting project 
emissions occurring ŘǳǊƛƴƎ ǘƘŜ ǊŜǇƻǊǘƛƴƎ ȅŜŀǊ ƛƴ ǘƘŜ ƛƴǾŜǎǘƻǊǎΩ ŀƴƴǳŀƭ ŜƳƛǎǎƛƻƴǎΣ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ǘƘŜ ƭƛŦŜǘƛƳŜ ŜƳƛǎǎƛƻƴǎ of 
new projects separately. However the rule may evolve in the near future: the International Integrated Reporting 
Committee currently tries to develop forward looking reporting for companies, and the GHG Protocol/UNEP-FI seems 
open to evolutions regarding financed emissions.

2.2.2. Practices 
The practices are in most cases in line with the GHG Protocol/UNEP-FI:
ωMethods developed for equity portfolios or loan books account the annual emissions of the companies held. When the 
boundaries are extended to sold products (Inrate or Cheuvreux), lifetime emissions are accounted and added to other 
annual emissions. 
ωMethods applied by banks for project finance are mostly based on lifetime emissions. 

Two methodologies stand out regarding timeframes, applying ǘƘŜ ΨǇǊƻƧŜŎǘΩ ǊǳƭŜǎ ŀǘ ŎƻƳǇŀƴȅ ƭŜǾŜƭΣ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ 
outstanding assets rather than new investments. Carbon Tracker estimates the carbon content of fossil fuels reserves and 
ŎƻƴǎƛŘŜǊǎ ƛǘ ŀǎ ǘƘŜ ΨŦǳǘǳǊŜ ŜƳƛǎǎƛƻƴǎΩ ƻŦ ŜƴŜǊƎȅ ŎƻƳǇŀƴƛŜǎΦ tǊƻŦǳƴŘƻ ŘƻŜǎ ǘƘŜ ǎŀƳŜ ŀƴŘ ŀƭǎƻ ŎƻƴǎƛŘŜǊǎ ǘƘŜ ƭƻŎƪŜŘ-in 
emissions of coal-ŦƛǊŜŘ ǇƻǿŜǊ ǇƭŀƴǘǎΦ Lƴ ōƻǘƘ ŎŀǎŜǎΣ ǘƘŜǎŜ ŦǳǘǳǊŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ΨŜƳōŜŘŘŜŘΩ ƛƴ ǘƘŜ ŦƛȄŜŘ-
assets of the company, and therefore indirectly held by the investors. 

Finally, litigation led by environmental NGOs and activist lawyers link cumulated past emissions with the share of the 
related companies in the cost of global warming. It as been applied to energy companies, electric utilities and car makers 
in claims in US courts. This approach however has not be applied to public data or a published methodology so far. 
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2.2.3. Lifetime accounting makes more sense
Accounting based on annual emissions has initially been developed to track 
progress at company or country level, especially in the context of cap-and-trade 
schemes. But when considering investment decisions that involve reallocation of 
assets held or projects selected, rather than an ongoing progress at operational 
level, lifetime emissions seem to be more relevant:

ωCarbonrisk.An investor is likely to be concerned about future regulation that 
increases the cost of future emissions and thus will in the first instance affect 
profitability but may also lead to the impairment of assets and/or litigation 
targeting the social cost of its cumulated past emissions. In comparison, the 
exposure to annual changes in carbon price for regulated activities in the short 
term seems limited (cf. page §). 

ωPerformance. As far as the role of investors in financing the energy transition is 
concerned, the goal is to track the link between financial investments and the 
long-term investments (R&D or capex) indirectly financed. Once again, the 
emissions associated with these expenditures are lifetime emissions rather than 
annual emissions. For instance, in the case of an auto manufacturer investing in a 
new car project, the main impacts relate to the emissions associated with the cars 
that will ultimately be put on the road.

ωEmerging topics. Since the introduction of the concept of a global carbon 
budget by Meinshausenet al. in 2009, the thinking regarding mitigation is shifting 
from approaches based on reduction pathways to approaches based on stocks of 
ΨŦǳǘǳǊŜ ŜƳƛǎǎƛƻƴǎΩ ŀƴŘ ΨŎŀǊōƻƴ ōǳŘƎŜǘǎΩ ƛƴ ƻǊŘŜǊ ǘƻ ƪŜŜǇ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎ ōŜƭƻǿ 
+2°CΦ Lƴ ǘƘƛǎ ŀǊŜŀΣ ǘƘŜ /ŀǊōƻƴ ¢ǊŀŎƪŜǊ LƴƛǘƛŀǘƛǾŜ ǇƻǇǳƭŀǊƛȊŜŘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨŎŀǊōƻƴ 
ōǳōōƭŜΩΣ ōŀǎŜŘ ƻƴ ǘƘŜ ƛŘŜŀ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ƳƻǊŜ Ŧƻǎǎƛƭ ŦǳŜƭ ǊŜǎŜǊǾŜǎ ƘŜƭŘ ōȅ 
investors than can be burned. More recently, the IEA (International Energy 
Agency) applied the same logic to energy infrastructure by comparing the locked-
in emissions with the available carbon budget. Finally studies are underway to 
assess the cumulated past emissions of energy companies. 

2.2.4. Obstacles to lifetime accounting
All these elements call for a switch to carbon accounting based on the lifetime 
emissions of the assets held by the investors. However, practitioners face three 
major practical obstacles:

ωNebulous concept. The concept of lifetime emissions is well defined for 
infrastructure and durable goods consuming fossil fuels such as power plants, cars 
or buildings heated with boilers. It is more difficult to assess infrastructure with 
mostly indirect emissions, such as buildings equipped with electric heating 
systems or highways. Indeed in these cases, the level of future emissions depends 
on progress in other industries. Finally, ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨƭƻŎƪŜŘ-ƛƴΩ ŜƳƛǎǎƛƻƴǎ ƛǎ 
almost never applied to intangibles like patents, future sales and R&D 
expenditures. These make calibrating a specific methodology difficult.

ωUncertainty regarding lifetime. Infrastructure that can be retrofitted to improve 
energy-efficiency like buildings may lead to biases in accounting. 

ωLack of data. Finally, beyond the energy sector data, detailed reporting on 
physical assets, capital and R&D expenditures is rare(cf. page §§). There is 
obviously no reporting on locked-in emissions. 

Overall, based on data available for listed companies, our estimates suggest that a 
switch to lifetime emissions accounting, can be applied to about X% of listed 
ŎƻƳǇŀƴƛŜǎΩ ǘƻǘŀƭ ŀǎǎŜǘǎ ǊŜǇǊŜǎŜƴǘƛƴƎ X% (scope 1+2) to X% (all scopes) of total 
emissions. But it would require indepthcompany-per-company analysis. 

Average lifetime, payback 
period, and locked-in 
emissions for investments 
in selected fixed-assets

Sources:

ÅCars
ÅHighways
ÅBuildings
ÅCoal-fired power plants
ÅWind farms
ÅCement plants
ÅOil field

1,000kT/$M

1T/$M

Payback period 
(years since the first investment 
including R&D and exploration)

Lifetime (excluding refurbishment)

Carbon intensity 
(CO2e/$ invested)
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2.3. TIME BOUNDARIES FOR INVESTORS

Time boundaries for investees is a question already addressed by existing 
guidance. Investors on the other hand suffer from almost no applicable 
guidance or even conceptual framework to set time boundaries. The 
financial statements provide either a snapshot of assets held at a single 
point in time (balance sheet) or capture transactions and operations made 
during the reporting period (cash flow and P&L statements). Should an 
investor report on the footprint of its stock of assets or the impacts of the 
transactions incurred (cash-flow accounting)? 

2.3.1. Stock-based accounting
Most assets held by investors are traded (equities, bonds, securitized 
loans). Therefore, any accounting system based on stocks relies on the 
notion that there is a responsibility (or risk) related to the initial investment 
in the real economy. This is then transferred and assigned to the holder of 
the security at balance sheet date, whatever the number of transactions in 
between. This approach is preferred by all practitioners working on 
equities and most practitioners working on loans. It is also recommended 
by the GHG Protocol/UNEP-FI in order to account investments for financial 
companies annual emissions.It raises several questions related to 
investment horizons:

ω Payback period. Financial assets have ŘƛŦŦŜǊŜƴǘ ƛƴǘǊƛƴǎƛŎ ΨƭƛŦŜǘƛƳŜǎΩwhich 
can be different from the lifetime of the underlying physical asset. For 
instance a power plant can have a lifetime of 40 years and a pay-back 
period of 7 years. Beyond infrastructure projects and investments with 
known use of purposes, the concept of payback period applies to venture 
capital, private equity and equity investments in pure players for which the 
ultimate R&D project costs of capital expenditure is concrete and 
homogeneous. The length of the payback period is material from both a 
risk and performance perspective: a longer payback period gives a bigger 
role to the investors and increases their risk exposure. 

ω Maturity. Debt instruments have maturities which range from days to 
decades. Equity investments have endless maturities, even if the lifetime 
and payback period of the underlying physical asset can in certain 
circumstances be assimilated to the maturity of the investment. For carbon 
accounting of debt financed emissions, the maturity is crucial. Short-term 
debt finances the day-to-day operations, while long-term debt finances the 
R&D and capital expenditures. Long-term debt investors have more 
influence on future emissions and are exposed to more risks. 

ω Holding period. How should the holding period be taken into account? 
Depending on the style of investors, the holding period of a security ranges 
from decades to milliseconds. The average for stock markets is as short as 
9 months (source). On paper, the emissions accounted are supposed to be 
based on the average allocation of the portfolio over the reporting period: 
taking into account only a proportion of the emissions associated with 
assets held for less than a year. All applicable methodologies and datasets 
allow for this, but for practical reasons, the calculation is in most cases 
based on a snapshot at the date of closure. At the same time, beyond this 
technical question, stock-based accounting raises a more fundamental 
question regarding the holding period: accounting standards for banks 
distinguish assets held for trading, highly exposed to market risks, and 
assets held to maturity, which are mostly exposed to credit risks. As far as 
carbon intensity is concerned, the risk exposure is highly correlated with 
the holding period. Carbon policy is a point-in-time risk: the probability of a 
2° global policy scenario is

4

FIG. § . ?

EXAMPLES OF INVESTMENT 
HORIZONS IN YEARS

5 years

3 years

2 years

1,5 year

1 year

8 months

6 months

INVESTMENT HORIZONS OF 
LONG-ONLY EQUITY 
MANAGERS (2006-09)
Source: Mercer/IRRC 20106

Asset type Maturity Holding 
period 

Listed equities қ 0.75

Corporate bonds

Corporate loans

қ

Loans to SMEs

Car loans 

Consump. loans

Mortgages

Securitizedloans 

Financial bonds

Gov. bonds

PE funds

Derivatives
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significant in the long-term and close to zero in the short term. The same 
applies to climate litigation.

Regarding the role of investors in financing the energy transition, the 
correlation with the holding period is established but more difficult to 
quantify:
- The holding period influences the expectations of the investors and thus 

the behavior of the investees. A short term investor will only look for 
decisions that have an immediate impact on stock price. The investor has 
no interest in the anticipation of long term risks and opportunities. This 
increases the cost of capital for R&D and projects with a long pay-back 
period and thus handicaps emerging technologies that can impact future 
emission pathways.

- The holding period has an influence on market price and thus on the cost of 
capital for investees. It will increase the valuation effect in bull markets and 
reduce it in bear markets. In all cases, short-termism increases market 
volatility and therefore restricts the types of investors able to finance the 
underlying activity. 

Overall, for practitioners using stock-based accounting, these various time 
dimensions are not taken into account when allocating emissions. This is the 
case for both methodologies based on annual GHG emissions of the investee 
(Trucost, Inrate, Cross-Asset Footprint, South Pole Carbon, P9XCA, etc.) and 
ǘƘƻǎŜ ōŀǎŜŘ ƻƴ ƭƛŦŜǘƛƳŜ ŜƳƛǎǎƛƻƴǎ ǎǳŎƘ ŀǎ /ŀǊōƻƴ ¢ǊŀŎƪŜǊΩǎΦ
This situation clearly calls for an evolution of methodologies.

2.3.2. Cash flow-based accounting

ω Practices. Cash flow-based accounting is the preferred and recommended 
method for project finance (for both absolute emissions and emission 
reductions). The framework recently published by nine development banks 
(cf. page §) recommends reporting the consolidated lifetime emissions of new 
mitigation projects when they receive financing. The GHG Protocol/UNEP-FI 
also recommends accounting annual emissions separately. At company level, 
this approach is also applied by Profundo for underwritten securities and 
syndicated loans allocated to investment banks. In this case, Profundo takes 
into account the cumulated flows over the past five to ten years. 

Issues related to payback periods and maturity of debt investments also apply 
to cash flow-based accounting. Beyond that, this approach is associated with 
specific unsolved methodological questions when a financial institution wants 
to consolidate its GHG emissions, such as:

ωInvestment in traded securities. Contrary to project finance, 1$ injected in 
financial markets does necessarily lead to 1$ invested in a physical asset 
associated with direct GHG emissions on the other side of the investment 
chain. It is generally used to purchase an existing security on the secondary 
market, which does not immediately generate additional GHG emissions. As 
illustrated on page § for equity markets, a range of parameters confound the 
picture (liquidity, risk premium, etc.). To date, no method exists to neutralize 
all these factors (cf. page XXX). 

ωThe case of divestments. On paper, if a footprint is accounted for a new 
investment, a divestment would require accounting something in the other 
direction. However, divestment is generally not associated with the closure of 
the factory initially financed. The security is only sold to someone else: the 
only element impacted is the market price of the security and thus the cost of 
capital for the issuer. 

HOW DO MACRO-
ECONOMIST TAKE 
INVESTMENT HORIZONS 
INTO ACCOUNT?
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2.4. TYPES OF ASSETS ACCOUNTED

2.4.1. Classification of asset types
CƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǎǘǳŘȅ ǿŜ ŘŜŦƛƴŜ ΨŀǎǎŜǘ ǘȅǇŜǎΩ ŀǎ ŀ ƳƛȄ ƻŦ asset classes (equities, private equities, fixed-income, real 
estate, etc.) used in finance, and sectorsused in economics (households, non-financial companies, banks, central 
administrations, etc.). Based on this definition, we can consider that investors willing to assess all types of assets need to 
consider the categories listed in table §Σ ŀǎ ǿŜƭƭ ŀǎ ΨǇǊƻƧŜŎǘǎΩ ŦƛƴŀƴŎŜŘ ǘƘǊƻǳƎƘ ŜǉǳƛǘƛŜǎΣ ƭƻŀƴǎ ŀƴŘ ōƻƴŘǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŀ 
bank balance sheet also includes other assets such as derivatives and repurchase agreements that are very difficult to link 
with investments in the real economy, both from a methodological and technical point of view. 

2.4.2. Guidance provided by the GHG Protocol/UNEP-FI and perspectives
To date, the GHG Protocol/UNEP-FI provides reporting guidelines for companies (scope 1, 2 and 3), the public sector, 
projects and products. These can be helpful to calculate the annual emissions of the entities (company, state) or projects 
(house, car, power-plant) financed, but they provide very limited guidance on how to allocate these emissions to equity 
shares and debt (this issue is discussed page §). In addition, nine development banks agreed in 2012 to harmonize their 
methodologies regarding new projects.

wŜƎŀǊŘƛƴƎ ŦǳǘǳǊŜ ǎǘŜǇǎΣ ǘƘŜ ΨǎŎƻǇƛƴƎ ǿƻǊƪǎƘƻǇǎΩ ƻǊƎŀƴƛȊŜŘ ŜŀǊƭȅ нлмо όƛƴ [ƻƴŘƻƴ ŀƴŘ bŜǿ ¸ƻǊƪύ ŀƴŘ ǘƘŜ ƻƴƭƛƴŜ ǎǳǊǾŜȅ ƻŦ 
the GHG Protocol/UNEP-FI/UNEP-FI which paves the way for standardization came to the following conclusions:
ω Banks prioritized project finance and general purpose corporate loans to high impact industries. Some participants were 
also interested in including mortgages and commercial real estate loans. 
ω Institutional investors and asset-managers prioritized listed equities and to a lesser extent corporate bonds. However the 
business case of accounting emissions was discussed in both London and New York, given the lack of materiality of carbon 
data from a risk management perspective and the lack of demand for such data from asset-owners. This perception 
contrasts with the survey, in which 77% of investors said that measuring financed emissions is an important business issue 
and 70% called for guidance. It also contrasts with reporting practices and data market demand which focus almost 
entirely on equity portfolios to date.

The case of financial bonds, which is very specific from a methodological perspective, was not explicitly discussed. Retail 
loans, commodities and derivatives have been initially excluded from the survey and consequently were not substantially 
covered by the discussions. 
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Asset type Global outstanding 
value ($Tn)

Weight in long term 
financing

Financial risk 
weight

Carbon risk 
exposure

Carbon 
intensity

Listed equities 50 (31) 12% 160

Corporate bonds 11 6% 120

Corporate loans 36

63%

120

R
e

ta
ill

o
a

n
s SMEs

26

150

Car 120

Consumption 130

Mortgages 100

Securitizedloans 13 115

Financial bonds 42 110

Government bonds 47 19% 100 

Privateequity funds 2 N/A 200

OTC Derivatives 35 (3.6) 0 150 0

FIG. 1. MATERIALITY OF CARBON RISK AND CHALLENGES BY TYPE OF ASSET

Sources: MGI, City UK, 2°ii, Cross-AssetFootprint. Detailsprovidedin endnote#§

TO BE 
COMPLETED
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FOCUS. PERCEPTION OF PRIORITIES

ÂAssetmanagers, insurers, pension funds(12)
Â Commercial banks(31)

Source: GHG Protocol/UNEP-FI survey2012

2.4.3. Practices for different types of assets

ω Listedequities ŀǊŜ ǘƘŜ Ƴŀƛƴ ŦƻŎǳǎ ŦƻǊ ŀǎǎŜǘ ƳŀƴŀƎŜǊǎΦ ¢ƘŜȅ ǊŜǇǊŜǎŜƴǘ ŀƭƳƻǎǘ ŀƭƭ ƳŀǊƪŜǘ ƻǳǘƭŜǘǎ ŦƻǊ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ 
data providers. The reasons include the greater availability of both carbon and financial data, the existence of SRI funds 
seeking differentiation, and marketing practices that are more transparent for equity funds vis-à-vis fixed-income funds. 
aƻǊŜƻǾŜǊΣ ǘƘŜ ƻǿƴŜǊǎƘƛǇ ŀƴŘ ǘƘŜ ǾƻǘƛƴƎ ǊƛƎƘǘǎ ŎǊŜŀǘŜǎ ŀ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ΨƻǿƴƛƴƎΩ ŀƴ ŀǎǎŜǘ Ǿƛǎ-à-vis lending.

ωProject finance is the main focus of banks. The GHG Protocol/UNEP-FI survey identified at least nine banks accounting 
their related emissions. The AFD (French public Development Bank) developed a scope 3 calculation tool in 2007 for new 
projects. The IFC adopted the tool in 2009. The European Investment Bank and Citi now also account the scope 1+2 
emissions of new projects, for high impact projects and thermal power plants respectively. Finally, nine development 
ōŀƴƪǎ ŎƻƳƳƛǘǘŜŘ ǘƻ ŀŎŎƻǳƴǘƛƴƎ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ŜƳƛǎǎƛƻƴǎ ƛƴ нлмнΦ aƻǎǘ ōŀƴƪǎ ǇŜǊŦƻǊƳ ΨǎǘŀƴŘŀǊŘΩ ŎŀǊōƻƴ ŦƻƻǘǇǊƛƴǘ ƻƴ ŀ 
project-per-project basis using detailed data. In 2011, the French public financial institution (CDC) used Trucost data to 
estimate the emissions of its infrastructure portfolio. 

ω Corporate loans is the second step, for bankers and NGOs initially focused on high-impact projects, and data providers 
who started with listed equities. The GHG Protocol/UNEP-FI survey identified five banks accounting their emissions for at 
ƭŜŀǎǘ ŀ ǇŀǊǘ ƻŦ ǘƘŜƛǊ ǇƻǊǘŦƻƭƛƻΦ aƻǎǘ ƻŦ ǘƘŜƳ ŎƻǾŜǊ ΨǎŎƻǇŜ м ƛƴǘŜƴǎƛǾŜΩ ƛƴŘǳǎǘǊƛŜǎΦ CƻǊ ƛƴǎǘŀƴŎŜ w.{ ǇǳōƭƛŎƭȅ ǊŜǇƻǊǘǎ ƻƴ ƛǘǎ 
loans to the Oil & Gas and Power sectors since 2010. We identified five other banks which extended footprinting to their 
ŜƴǘƛǊŜ ƭƻŀƴ ōƻƻƪΦ /ŀǊōƻƴ Řŀǘŀ ŀǊŜ ŜƛǘƘŜǊ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ŎƭƛŜƴǘΣ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƭƛŜƴǘǎΩ ŀŎǘƛǾƛǘȅ ŘŀǘŀΣ ƻǊ ŜǎǘƛƳŀǘŜŘ
based on public data if the client is listed. 

ω Corporate bonds and SMEs. Occasionally, these approaches have been adapted to assess corporate bonds portfolios, 
private equity funds, and SME loan books. However this is made difficult by the lack of systematic carbon reporting and 
the cost of accessing financial and activity data to estimate emissions (cf. page §). Trucostand South Pole Carbon extend 
their approach to corporate bonds and SMEs on a company-per-company basis when requested. Cross-Asset Footprint
developed a dataset to estimate loans to SMEs and corporate bonds based on their industry classification. The P9XCA 
methodology, based on 9 levels macro-sectors classification, also systematically includes them.

ω Sovereign, financial bonds, mortgages and consumer loans. Accounting for other assets has been very limited to date. 
The P9XCA and ASN methodologies allow to calculate raw estimates for sovereigns. The coverage and consolidation of all 
assets accounted on a balance sheet (for a bank, insurer or pension fund) are limited to the Cross-Asset Footprintmodel. 

ωEvolution. However, the 
landscape is currently changing:
- South Pole Carbon has 

developed a footprinting 
model applying emission 
factors per $ to the expenses 
made with a credit card. This 
model is used to inform card 
holders but it is technically 
possible to use it to assess 
the related credit lines for 
the bank. 

- South Pole Carbon is also 
ŎǳǊǊŜƴǘƭȅ ŘŜǾŜƭƻǇƛƴƎ ŀ ΨǊŜŀƭ 
ŜǎǘŀǘŜ ŎŀǊōƻƴ ǎŎǊŜŜƴŜǊΩΦ

- Trucost is currently adapting 
its approach to cover 
sovereign bonds.

- ASN Bank is currently 
developing a multi-assets 
balance sheet-based 
approach based on the core 
rules used by the Cross-Asset 
Footprint model. 
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FOCUS: SOVEREIGN BONDS

FOCUS: MORTGAGES

FOCUS: CONSUMPTION LOANS

The development of a framework regarding sovereign debt 
raises two issues in terms of the operational and 
organizational boundaries to consider: 
- Which emissions should be taken into account? Only the 

emissions of the investee? The impact of public policies? 
The footprint of the country? 

- Iƻǿ ǎƘƻǳƭŘ ǘƘŜ ΨǎƘŀǊŜ ƻŦ ƛƴǾŜǎǘƳŜƴǘΩ principle be applied 
without shareholders?

The two approaches reviewed (Cross-Asset Footprint and 
Ecofys/ASN, under development) are both based on the 
general accounting principles defined in 2007 by the first 
cross-asset framework (cf. page §) designed for bank 
footprinting. P9XCA have a different approach.

ωOperational boundaries
The organization considered is the central government which 
issues the bond. CAFcovers all scopes, therefore the 
footprint calculation is based on public spending, as well as 
shares in state-owned companies and financial assets (cf. 
page §ύ ƛƴ ƻǊŘŜǊ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ŦƛƴŀƴŎŜŘ 
emissions. All calculations are based on national accounts 
and reporting (cf. page §). Ecofyscovers scope 1 and 2. The 
calculation is based on carbon reported data for the Dutch 
government and extrapolated to foreign countries. P9XCA 
only allocate military emissions (from national inventories) 
to governments. These approaches are consistent with the 
accounting rules for the corporate sector. Nevertheless, the 
regulatory power of governments is not taken into account. 
The carbon intensity therefore neither reflects the 
contribution of public policies to mitigation, nor the 
exposure to litigation risks under the no-harm rule policy (cf. 
page §).

ωAllocation rule
The carbon burden is shared between sovereign bond 
holders and citizens, based on the relative level of debt 
compared to the government's total liabilities. This ratio is 
applied directly by Ecofys. CAF calculation aims at adjusting 
ǘƘŜ ǾŀƭǳŜ ƻŦ ƎƻǾŜǊƴƳŜƴǘǎΩ ƴƻƴ-financial assets. Indeed, in 
public accounting, the book value of public buildingsand 
infrastructure is underestimated (and sometimes equal to 
zero). All the same, the intangible assets (the ability to raise 
taxes, the economic value of the services provided by local 
ecosystems) are not valued. The various approaches have 
ƴƻǘ ōŜŜƴ ŎƻƴŎƭǳǎƛǾŜ ŘǳŜ ǘƻ ǘƘŜ ƭŀŎƪ ƻŦ ŘŀǘŀΦ {ƻ ǘƘŜ ŎƛǘƛȊŜƴǎΩ 
share is normalized to align sovereign bonds relative carbon 
intensity per $ held with the carbon intensity of the 
governments budget and assets. The resulting footprint is 
mostly correlated with the level of military expenditure, the 
weight of financial assets and the carbon intensity of electric 
power. However, due to the zero carbon intensity of social 
expenses and wages in carbon accounting (see page §) and 
the rule followed to allocate emissions to liabilities, the 
carbon intensity of sovereign bonds is much lower than 
average corporate bonds. 

More info on activity for 
governmentsdata: page §

TO BE 
COMPLETED

Sources: Cross-AssetFootprint
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2.4.4. Exposure to risk and challenges
To date, the priorizationof projects and listed equities by most practitioners 
seems to be driven by the availability of primary carbon data and the clientsΩ 
motivations (i.e. ownership of asset vs. lending, see page §), rather than a 
ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǊŜǾƛŜǿ ƻŦ Ǌƛǎƪǎ ŀƴŘ ƭŜǾŜǊǎ ŦƻǊ ŎƘŀƴƎŜ ŦǊƻƳ ŀƴ ƛƴǾŜǎǘƻǊΩǎ 
perspective. Our analysis shows that assets analyzed not only usually 
represent a small share of total asset of the institution but are also not 
necessarily the most exposed to carbon risks.

ωFor investors willing to finance the energy transition, it is important to 
identify the sectors concerned about investment needs and exposed to 
divestments in climate scenarios. An analysis based on the IEA scenarios shows 
that 40% of financing needs to come from households (Fig. §), especially for 
energy-efficiency investments and purchases of low-carbon vehicles. This 
value is equivalent to that of companies. As far as divestments are concerned, 
the analysis of the IEA shows that governments own the majority of fossil fuel 
reserves (90% of oil and gas and about 2/3 of coal) and power plants, but 
listed companies play a key role in unlocking state owned assets with the 
technology and capital they contribute. When these long-term investment 
needs are crossed with sources of financing (Fig. §), the analysis shows that 
sovereign bonds and bank loans to companies and households will play the 
bigger part. Despite this, to date, equities and corporate bonds seem to play a 
minor part in providing long term financing, especially for climate projects. 

ω The risk exposure not only depends on the characteristics of the asset but 
also on the way the risk is hedged by the investor. However, the relative 
exposure of asset types to carbon risks as defined on page § (market, 
impairment and litigation) can be analyzed based on the average profile of the 
related investors. In this respect, five criteria stand out:
- Correlation, i.e. the systematic exposure of the underlying economic 

activities to the policy risks or litigation. For instance, private equities are 
usually less diversified (country and sectors) than blue chips; 

- Time horizon. Listed equities held for 9 months on average are less 
exposed to long-term policy risks then a 20-year bond held to maturity. 

- Probability of default. Once materialized, the carbon risk can cause the 
investee to go bankrupt or just slightly affect its profitability.

- Risk already hedged. For some asset classes, investors already anticipate 
and hedge a high level of risk. Additional risks might therefore be mitigated.

- Lost given default. For mortgages, the exposure of the collateral to value 
depreciation is key. 

In this respect, projects and private equity portfolios are highly exposed, as 
well as mortgages (when not diversified). Listed equities held for trading are 
once again not necessarily a priority due to short holding periods (cf. page §). 

2.4.5. Obstacles to cross-assets approaches
Cross-assets accounting is made difficult by various obstacles:
- The lack of guidance for calculating and allocating emissions (see next 

page);
- The difficulties in identifying ǘƘŜ ΨŦƛƴŀƭΩ ƛƴǾŜǎǘŜŜǎ ǿƘŜƴ ǘƘŜǊŜ ŀǊŜ Ƴŀƴȅ 

intermediaries across the investment chain (financial bonds, funds, etc.);
- The lack of primary carbon data or activity data reporting (governments, 

banks, insurers, SMEs ςcf. page §);
- The occurrence of additional multiple-counting effects when several types 

of financing are added up (e.g. loan to a car manufacturer and car loans); 
- According to Cross-Asset Footprint® calculations, given the high financial 
ǾŀƭǳŜ ƻŦ ǊŜŀƭ ŜǎǘŀǘŜ ŀǎǎŜǘǎ ŀƴŘ ƎƻǾŜǊƴƳŜƴǘǎΩ ŀǎǎŜǘǎ ƻƴ ƻƴŜ ƘŀƴŘΣ ŀƴŘ ǘƘŜƛǊ 
ΨǳƴǇǊƻŘǳŎǘƛǾŜ ƴŀǘǳǊŜΩ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘ όƛΦŜΦ ƴƻ sold products emissions), 
assets types like mortgages and sovereign bonds happen to have a very low 
carbon intensity per ϵheld, even if they are exposed to climate risks. 

ADDITIONAL ANNUAL 
INVESTMENTS IN 2020 IN THE 
IEA 2° SCENARIO IN $BN

Allocation basedon capital 
ownershipof the assetconcerned

COMMENT 
FROM IEA + 

stock markets
data
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2.5. ALLOCATION OF EMISSIONS TO DIFFERENT TYPES OF INVESTORS

In addition to linking emissions to different financial products, the analysis also extends to the methodological 
differences in allocating emissions to different types of investors. This study identifies three cases: equity-only 
portfolios, multi-ŀǎǎŜǘǎ ǇƻǊǘŦƻƭƛƻǎΣ ŀƴŘ ǘƘŜ ΨǎƘŀǊŜ ƻŦ ŜȄǘŜǊƴŀƭ ŦƛƴŀƴŎƛƴƎΩΦ 9ŀŎƘ ƻŦ ǘƘŜǎŜ ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘǳǊƴΦ

2.5.1. The case of equity-only portfolios 
For most practitioners, financed emissions are calculated separately for each asset type (usually listed equities only) and 
are not consolidated. In this case, most practitioners follow the GHG Protocol/UNEP-CL ŎƻǊǇƻǊŀǘŜ ǎǘŀƴŘŀǊŘΩǎ ΨŦƛƴŀƴŎƛŀƭ 
ŎƻƴǘǊƻƭΩ ŀǇǇǊƻŀŎƘ ŀƴŘ ŀǇǇƭȅ ǘƘŜ ΨŜǉǳƛǘȅ ǎƘŀǊŜΩ ǇǊƛƴŎƛǇƭŜ ōȅ ŀƭƭƻŎŀǘƛƴƎ млл҈ ƻŦ DID ŜƳƛǎǎƛƻƴǎ ǘƻ the shareholders. From 
a practical perspective, the investor just needs to know his or her share of ownership for each company held in the 
portfolio. This is the approach generally applied by Trucost, South Pole Carbonand BoAML.

2.5.2. The case of multi-assets portfolios
The process is far more complex in the case of cross-assets methodologies (Cross-Asset Footprint® and the methodology 
under development for ASN and VfU). When a bank, a pension fund or an insurer wants to assess its balance sheet, it is 
necessary to allocate the emissions of the investees to various types of financing (equities, bonds, loans, etc.) and then 
to the related investors. The first cross-asset methodology (see page &) developed in 2007 introduced the principle of 
ΨǇǊƻǇƻǊǘƛƻƴŀƭ ǎƘŀǊŜ ƻŦ ƛƴǾŜǎǘƳŜƴǘΩ ŀŎŎƻǊŘƛƴƎ ǘƻ ǿƘƛŎƘ млл҈ ƻŦ ǘƘŜ ƛƴǾŜǎǘŜŜΩǎ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ Ŝǉǳƛǘȅ ŀƴŘ ŘŜōǘ 
ƛƴǾŜǎǘƻǊǎΣ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ǎƘŀǊŜ ƻŦ ΨŜǉǳƛǘȅ Ҍ ŦƛƴŀƴŎƛŀƭ ŘŜōǘΩ όƛƴǾŜǎǘŜŜΩǎ ƭƛŀōƛƭƛǘƛŜǎ). When the GHG Protocol/UNEP-FI 
introduced guidance on investments in its 2010 Scope 3 standards, they took up the approach for debt investments, 
while keeping the equity share for equity investments. This might lead to inconsistencies for multi-assets portfolios. 

To allocate the GHG emissions of an investee to an investor following this approach, two steps are required:

1. Allocating the emissions to the various types of liabilities (equity, bonds, loans). This step can be very complex from 
both a methodological and practical perspective (cf.page§ and §) when the investee financed is not a company with a 
ΨǎǘŀƴŘŀǊŘΩ ōŀƭŀƴŎŜ ǎƘŜŜǘ όŜΦƎΦ ŎŜƴǘǊŀƭ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴΣ ƘƻǳǎŜǎ ŀƴŘ ŎŀǊǎ ŦƻǊ ƭƻŀƴǎύΤ 

2./ŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ΨǎƘŀǊŜ ƻŦ ƛƴǾŜǎǘƳŜƴǘΩ held by the investor. To do this, it is necessary to link the amounts accounted 
ƻƴ ǘƘŜ ƛƴǾŜǎǘŜŜΩǎ ōŀƭŀƴŎŜ ǎƘŜŜǘ όƭƛŀōƛƭƛǘƛŜǎύ ǿƛǘƘ ǘƘŜ ŀƳƻǳƴǘǎ ŀŎŎƻǳƴǘŜŘ ƻƴ ǘƘŜ ƛƴǾŜǎǘƻǊǎΩ ōŀƭŀƴŎŜ ǎƘŜŜǘ όŀǎǎŜǘǎύ ςcf. fig 
§ page §. This task can be quite complex since theses values usually do not match for traded securities, due to various 
ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ŎƘŀƴƎŜǎ ƛƴ ƳŀǊƪŜǘ ǇǊƛŎŜΣ ƛƳǇŀƛǊƳŜƴǘǎ ƛƴ ǘƘŜ ƛƴǾŜǎǘƻǊΩǎ ŀŎŎƻǳƴǘǎΣ ǊŜǘŀƛƴŜŘ ŜŀǊƴƛƴƎǎ ƛƴ ǘƘŜ ƛƴǾŜǎǘŜŜΩǎ 
accounts, etc. The conversion usually requires accessing financial databases (cf. page §). 4

FIG. 1. LINKING FINANCIAL ASSETS WITH GHG EMISSIONS: COMPLEX CASES 

ω CommoditiesIn the case of commodities or reserves, the investor acquires a stock. This stock does not generate direct 
GHG emissions. The production and use phase generate emissions that are mostly concentrated on end-users for energy 
commodities (oil, gas, etc.) and mostly on producers in the case of food commodities and passive materials (gold, etc.). Since 
financial companies with trading activities are not considered as links in the value chain (or life cycle) of the related materials 
in the underlying model used for carbon assessment, no emissions are indirectly allocated to commodities accounted on 
their balance sheet. This can be considered as a limitation of the model since trading activities do influence the market price 
and thus the demand and offer for commodities. However the modeling of such impacts is too complex and requires too 
much data to be integrated in the methodology. 

ω DerivativesThe case of derivatives is even more complex. The same reasoning can be applied regarding the indirect 
impact of derivatives trading on the offer and demand for the underlying asset (commodity, security, etc.). As far as the 
ƳƻǊŜ ŘƛǊŜŎǘ ƛƳǇŀŎǘ ƛǎ ŎƻƴŎŜǊƴŜŘΣ ŘŜǊƛǾŀǘƛǾŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ΨōŜǘǎΩ ōŜǘǿŜŜƴ ǘǿƻ ǇŀǊǘƛŜǎΥ ǘƘŜȅ Řƻ ƴƻǘ ŦƛƴŀƴŎŜ ŀƴ ŜŎƻƴƻƳƛŎ 
ŀŎǘƛǾƛǘȅ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ŀǎǎŜǘΦ ¢ƘŜ ǾŀƭǳŜ ǊŜŎƻƎƴƛȊŜŘ ƛƴ ƛƴǾŜǎǘƻǊǎΩ ōŀƭŀƴŎŜ ǎƘŜŜǘ Ƨǳǎǘ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƳŀǊƪŜǘ ǾŀƭǳŜ ƻŦ
the instrument, which has no link with the payment, received by the counterparty for the acquisition of this instrument, if 
any. 

ω w9th(repurchase agreements) In this case, the investor received cash equivalent in exchange of the short-term borrowing 
of an asset (the collateral). Therefore the Repo is assimilated to cash equivalent.

Extractfrom the ©AssetFootprintMethodology, Cross-AssetFootprint(2012)
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2.5.3. ¢ƘŜ ΨǎƘŀǊŜ ƻŦ ŜȄǘŜǊƴŀƭ ŦƛƴŀƴŎƛƴƎΩ ŀǇǇǊƻŀŎƘ. 
¢ƘŜ ΨƛƴǾŜǎǘƳŜƴǘ ǎƘŀǊŜΩ ŀǇǇǊƻŀŎƘ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ǘƘŀǘ Ŝǉǳƛǘȅ ŀƴŘ ŘŜōǘ ƛƴǾŜǎǘƻǊǎ ŦƛƴŀƴŎŜ млл҈ ƻŦ ǘƘŜ 
ŎƻƳǇŀƴƛŜǎΩ ŀŎǘƛǾƛǘƛŜǎΦ ¢ƘŜ ǇǊƻŦƛǘǎ ǊŜƛƴǾŜǎǘŜŘ ŀǊŜ ŀǎǎƛƎƴŜŘ ǘƻ ǎƘŀǊŜƘƻƭŘŜǊǎ ǿƘƻ ƘŀǾŜ ŀ ƭŜƎŀƭ ǊƛƎƘǘ ǘƻ ǘƘŜƳ όŎŦΦ ŎƘŀǊǘ 
below). Another approach, applied by some macro-ŜŎƻƴƻƳƛǎǘǎ όaDL нлмоύ ŀǎǎǳƳŜǎ ǘƘŀǘ ǘƘŜ ΨǊŜǎǇƻƴǎƛōƛƭƛǘȅΩ ƻŦ ƛƴǾŜǎǘƻǊǎ 
ƛǎ ƭƛƳƛǘŜŘ ǘƻ ǘƘŜ ǎƘŀǊŜ ƻŦ ŜȄǘŜǊƴŀƭ ŦǳƴŘƛƴƎ ƛƴ ŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜΣ ǘƘŜ ǇǊƻŦƛǘǎ ǊŜƛƴǾŜǎǘŜŘ ōŜƛƴƎ ΨǎŜƭŦ-financingΩΦ ¢Ƙƛǎ 
approach reflects the relative capital intensity of each company. In 2013, Cross-Asset Footprint adopted this method to 
calculate financed emissions. Applying this approach leads to significant changes in both the average intensity of a 
portfolio (-X% for the MSCI World index) and in the relative intensity of industries. 

2.5.4. Current challenges. 
The current allocation rules are relatively simplistic and based on accounting principles rather than a genuine attempt to 
model economic effects or risk exposure. Beyond the time horizon issue (page §), other interfering factors include:

ωPush vs. pull dynamics. Financed emissions accounting is based on the assumption that the allocation of funds to an 
asset will lead to new investments in the real economy. However the dynamic of the financial sector is more complex 
than that: some asset-classes are managed in a top-down way (e.g. listed equities), others like SME lending are more 
frequently managed in a bottom-up way, the bottleneck situated in the lack of viable projects rather than the 
availability of capital. 
ω Valuation effect. For traded securities and real estate, new cash flows may lead to an increase in market prices rather 
than the construction of new buildings and factories. 
ωGuarantees. No specific rule is set by the GHG Protocol/UNEP-FI or used by practitioners to take into account the role 
of guarantees, neither when a credit line associated with a guarantee is assessed, nor to assess guarantees themselves. 
More generally, the current methodological frameworks are not designed to assess the carbon footprint associated with 
insurance services and similar mechanisms such as the use of derivatives to hedge market risks. 
ωCost of capital and earnings. In line with the practices regarding guarantees, the cost of capital for the investee, and 
thus the risk-adjusted profitability for the investor is not taken into account in existing methodologies. This is a major 
limitation when trying to distinguish investments in high-risk mature and low-risk emerging technologies. 

Finally, all these limits call for a fine-tuning of existing allocation rules, but it will clearly come with an increase in the 
complexity of calculations and the amount of financial data required regarding investees. Moreover, this would 
ǇǊƻōŀōƭȅ ǊŜǉǳƛǊŜ ŘƛŦŦŜǊŜƴǘ ǊǳƭŜǎ ŦƻǊ ƛƴǾŜǎǘƻǊǎ ǎŜŜƪƛƴƎ ǘƻ ƻǇǘƛƳƛȊŜ ǘƘŜƛǊ ΨŎƭƛƳŀǘŜ ǇŜǊŦƻǊƳŀƴŎŜΩ ŀƴŘ ǘƘƻǎŜ ǎŜŜƪƛƴƎ ǘƻ 
ǊŜŘǳŎŜ ǘƘŜƛǊ ΨǊƛǎƪ ŜȄǇƻǎǳǊŜΩΦ

FIG. 1. /ƻƴǾŜǊǘƛƴƎ Ŝǉǳƛǘȅ ǇǳǊŎƘŀǎŜ ƛƴǘƻ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ǘƘŜ ǊŜŀƭ ŜŎƻƴƻƳȅΧ

New equity
purchase

ASSETS HELD

COMPANY
BOOK VALUE

New shares 
issued

Sharerepurchases

Dividends

Retainedearnings

ShareholdersΩ 
equity

Long term
debt

Profits

New capital 
expenditure

Incomes
Operational
Expenditure

Ψw9![Ω
ASSETS 
VALUE

Book 
value

Valuation 
effect

COMPANY
MARKET VALUE

EQUITY 
INVESTOR

Cash flows

CLIENTS & SUPPLIERS

Short term
debt

Current
assets

Fixed-
assets

OTHER 
INVESTORS

Trading

Sources: 2°ii©
41



16

FOCUS §. LANDSCAPE OF ACCOUNTING STATEMENTS FOR FINANCIAL CORPORATIONS
For practical reasons, any accounting of financed carbon emissions for investors should be based on financial accounts. In 
this respect, practitioners can rely on several documents:

ωProfit and loss statement. The P&L summarizes the revenues, costs and expenses incurred during the reporting period 
(year or quarter). Given the reporting format for financial companies and the variability in the revenues generated by 
different activities, it is very difficult to convert P&L items into amounts invested in investees or activities associated with 
relevant carbon emission factors. However it can help to identify the relative weight of advisory services, off-balance 
sheet transactions and on-balance sheet investments.

ω Balance sheet. This statement is a snapshot of what the firm owns and owes at a single point in time. The assets held, 
the obligations toward its ŘŜōǘ ƛƴǾŜǎǘƻǊǎ όƭƛŀōƛƭƛǘƛŜǎύ ŀƴŘ ǘƘŜ ǎƘŀǊŜƘƻƭŘŜǊǎΩ ŜǉǳƛǘȅΦ Lƴ ŦƛƴŀƴŎƛŀƭ ŎƻǊǇƻǊŀǘƛƻƴǎ ŀŎŎƻǳƴǘƛƴƎΣ ǘƘŜ 
list of assets generally allows to identify the underlying type of investee, but retreatment is often required. All the same, 
the liabilities help to identify how the institution is financed (e.g. via equities, debt and/or deposits). 

ωCash flow statement. This statement captures the cash received from operations (receipts and payments) and the 
changes in balance sheet during the reporting year: purchase and sale of assets, loan granted or received, issuance of 
securities, dividends paid and repurchase of equities, etc. It can be an alternative to the balance sheet for flow-based 
carbon accounting (cf. page §).

ωBasel II, Pillar III report. ¢Ƙƛǎ ǊŜǇƻǊǘ ƛǎ ŀ ǎƴŀǇǎƘƻǘ ƻŦ ōŀƴƪǎΩ ƎǊƻǎǎ ŎǊŜŘƛǘ ŜȄǇƻǎǳǊŜ ōȅ ŀǎǎŜǘ ŎŀǘŜƎƻǊȅΣ ƛƴŘǳǎǘǊȅ-group and 
country at balance sheet date. It can be very useful as a complement to the balance sheet, but requires retreatment. 
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2.6. ORGANIZATIONAL BOUNDARIES FOR BANKS

2.6.1. Current practices for calculating banks footprints
As illustrated below, financial institutions, and especially banks influence the allocation of capital in various ways. 
Not all of these are necessarily accounted on their balance sheets. The opportunity to consider these items has 
ōŜŜƴ ƛƴǘŜƴǎƛǾŜƭȅ ŘƛǎŎǳǎǎŜŘ ŘǳǊƛƴƎ ǘƘŜ ΨǎŎƻǇƛƴƎ ǇƘŀǎŜΩ ƻŦ ǘƘŜ DID tǊƻǘƻŎƻƭκ¦b9t-FI work on financed emissions. 
The participating banks tend to favor a reporting standard limited to on-balance sheet items for bank-specific
reasons, while acknowledging the key economic role of other channels and their weight in the industry revenues. 

To date, few practitioners have tried to calculate the footprint of entire banks or multi-activity institutions:
ωtǊƻŦǳƴŘƻ ŀǎǎŜǎǎŜŘ ōŀƴƪǎΩ ŦƛƴŀƴŎƛƴƎ ƻŦ Ŧƻǎǎƛƭ ŦǳŜƭǎ ǘƻ ŜǎǘŀōƭƛǎƘ ǊŀƴƪƛƴƎǎΣ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ōŀƭŀƴŎŜ ǎƘŜŜǘǎΣ 
asset management, and amounts underwritten, based on Bloomberg data. 
ω¢ƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ŘŜǾŜƭƻǇŜŘ ōȅ ¦ǘƻǇƛŜǎκLƴǊŀǘŜ ŦƻǊ /ŀƛǎǎŜ ŘΩ9ǇŀǊƎƴŜ ŀƴŘ ƴƻǿ ŘŜǇƭƻȅŜŘ ōȅ Cross-Asset 
Footprint, originally took into account on-balance sheet items, asset management and investment products 
retailing. However, when applied on the basis of publicly available information in order to categorize banks, this 
has been limited to on-balance sheet items due to gaps in reporting on other items.
ω The approaches under development by ASN and VfUare to date limited to on-balance sheet items.

2.6.2. Rationales for accounting beyond balance sheet

ωRisk management. From a strict risk management perspective, the exposure is higher for on-balance sheet 
items in which the bank has a legal claim. Some off-balance sheet items, such as guarantees, also bear direct 
financial risks. However the exposure is considered lower vis-à-vis capital requirements frameworks (Basel III). 
Other categories such as asset management, retailing of mutual funds, underwriting and securitization bear 
indirect risks related to litigation: during the subprime crisis, issuers of sub-prime backed securities and fund 
managers have been sued for breach of their fiduciary duties. All the same investment products retailers face 
significant fines and class action suits for deceptive marketing and mis-ǎŜƭƭƛƴƎΦ ¢ƘŜǊŜŦƻǊŜ ŀ ΨŎŀǊōƻƴ ōǳōōƭŜ ōǳǊǎǘΩ 
ǿƻǳƭŘ ƘŀǾŜ ŘƛǊŜŎǘ ŦƛƴŀƴŎƛŀƭ ƛƳǇŀŎǘǎ ƻƴ ōŀƴƪǎΩ ŀǎǎŜǘǎ ōǳǘ ŀƭǎƻ ƛƴŘƛǊŜŎǘ ƻƴŜǎ ǘƘǊƻǳƎƘ ƭƛǘƛƎŀǘƛƻƴΦ hƴ ǎƘƻǊǘ ŀƴŘ 
medium term, we can even consider that the legal strategy of activist NGOs and the current lack of transparency 
on underlying assets and their carbon footprint primarily expose off-balance sheet items. 



FOCUS. BOUNDARIES AND ALLOCATION RULES FOR BANKS

ROLE OF A BANK IN CHANNELING CAPITAL
¢ƘŜ ŘƛŀƎǊŀƳ ŀōƻǾŜ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ǊƻƭŜ ƻŦ ŀ ΨǳƴƛǾŜǊǎŀƭΩ ōŀƴƪ ƛƴ 
allocating capital across asset classes and sectors:
ω[ŜƴŘƛƴƎ ŀƴŘ ǇǊƻǇǊƛŜǘŀǊȅ ǘǊŀŘƛƴƎ ǊŜƭŀǘŜǎ ǘƻ Ψƻƴ-balance 
ǎƘŜŜǘΩ ƛǘŜƳǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ōŀƴƪ ŘƛǊŜŎǘƭȅ ōŜŀǊǎ ǘƘŜ ǊƛǎƪǎΤ
ωFor other activities that are not accounted on the balance 
sheet, the bank plays an active role in the allocation of 
capital, but transfers the financial risk to someone else.

The capacity to channel capital is not necessarily correlated 
with the level of risk taken by the bank. For instance, given 
constraints related to capital requirements, a bank may have 
more influence as a retailer of investment products than as a 
lender. The chart below provides an example of asset 
ŀƭƭƻŎŀǘƛƻƴ όΨƻƴΩ ŀƴŘ ΨƻŦŦΩ ōŀƭŀƴŎŜ ǎƘŜŜǘύ ŦƻǊ ŀ ǳƴƛǾŜǊǎŀƭ ōŀƴƪΦ 

Source: 2° Investing Initiative
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STAKES FOR CARBON ACCOUNTING
Many practitioners try to allocate financed emissions to 
a bank (as an organization) and ultimately to the 
deposits in order to communicate (e.g. Caisse
ŘΩ9ǇŀǊƎƴŜ), set targets (e.g. ASN Bank) or rank banks 
(e.g. Rainforest Action Network in Canada, Friends of 
the Earth in France). These approaches lead to major 
methodological questions regarding boundaries. In the 
post-bank crisis wave of communication, banks 
highlight local loops, considering that local deposits 
finance exclusively local lending (e.g. Credit Agricole
advertising campaign in France). On the other hand, 
NGOs tend to assign the ƎǊƻǳǇǎΩ financed emissions 
(including corporate banking and advisory services) to 
deposits. Given the impact on carbon intensity, this 
question will be key for standard organizations.

1) CƻǊ ƴŜǘǿƻǊƪ ƻŦ Ƴǳǘǳŀƭ ǎŀǾƛƴƎǎ ōŀƴƪǎΣ Řƻ ŎƭƛŜƴǘǎΩ 
ŘŜǇƻǎƛǘǎ ŦƛƴŀƴŎŜ ƭƻŎŀƭ ƭƻŀƴǎ ƻǊ ǘƘŜ ǿƘƻƭŜ ƎǊƻǳǇΩǎ 
balance sheet? Pros for local loops include the fact that 
a local saving bank is independent from the group in 
terms of ownership and has its own balance sheet. On 
the contrary, Asset& Liability Management is 
performed at group level, and network of mutual 
savings banks are usually evaluated as a group by credit 
rating agencies. 

2){ƘƻǳƭŘ ΨƻŦŦ-ōŀƭŀƴŎŜ ǎƘŜŜǘΩ ƛǘŜƳǎ ōŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ǘƘŜ 
ōŀƴƪΩǎ ŘŜǇƻǎƛǘǎ? From a strict accounting perspective, 
deposits only finance on-balance sheet items. 
However, one could argue that the savings bank arm is 
used as a basis to develop asset management, 
underwriting and other off-balance sheet activities. 
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Services such as underwriting are essential to 
ŎƻƳǇŀƴȅ ŀŎǘƛǾƛǘƛŜǎ ǎƻ ǘƘŜȅ ΩŜƴŀōƭŜΩ ǘƘŜ 
ŎƻƳǇŀƴȅΩǎ ŜƳƛǎǎƛƻƴǎ

Underwriting [IPO] is the point of maximum 
information in the market, and therefore 
potentially the point of most influence 

Financial services canrepresent a large portion 
ƻŦ ŀ CLΩǎ ǊŜǾŜƴǳŜ ǎǘǊŜŀƳΣ ŀƴŘ ǿƘŜǊŜyouare 
earning money you are responsible 

To change behavior in your organization you 
need to look at the P&L valuation 

The guidance should be as comprehensive as 
possible ςall ofaCLΩǎactivities should be 
covered 

GHG emissions reporting on underwriting can 
improve transparency in general

They are off-balance sheet activities, so 
they should be accounted for by the 
holders of the assetsinstead

In most cases, like for underwriting, the 
service company is not directly exposed to 
a financial risk

There is no clear way to allocate a 
proportionof theŎƻƳǇŀƴȅΩǎ 
emissionsto the financial service provider

If service providers have to account for the 
emissions from the companies to which 
they provide the service, then this logic 
should also be applied to other service 
providers that are equally essential to the 
transaction, e.g., lawyers, consultants, etc.

P
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INCLUDING OFF BALANCE-SHEET ITEMS? SUMMARY OF GHG
PROTOCOL/UNEP-FI WORKSHOPS

ωPerformance. As far as the role of investors in financing the energy transition is concerned, our analysis calls for the 
integration of at least some off-balance sheet items in the inventory of the financed emissions of a bank. While the 
allocation of on-balance sheet assets is highly constrained by the structure of its local markets (retail banking), the 
expertise of its teams (corporate banking), and prudential regulation, the choices of the bank regarding capital 
allocation is to a certain extent less constrained for asset management and product retailing. Indeed, in this area, 
balance sheet-like behavior regarding marketing practices and especially the use of benchmarks, seems to play a central 
role in the misallocation of capital (cf. page §). On the other side of the investment chain, debt issuance and IPOs also 
offers significant opportunities to influence capital allocation. Indeed, in industries highly exposed to climate issues, 
such as oil & gas extraction and clean techs, the market is moving fast, paving the way for the development of new 
specialized teams and changes in league tables. 

2.6.3. Obstacles to calculation

In terms of methodology, there is no specific difficulty in including off-balance sheet items beyond those already 
identified for complex asset types (guaranties, repos, etc.). The main barrier is the accessibility of financial data:

ω In-house. When the assessment is conducted in collaboration with the bank, off-balance sheet data is accessible 
through reporting channels. However, in practice, siloismand subcontracting of mandates usually slows down the 
process and necessitate a higher clearance level.

ω Based on public reporting. The challenge is much more pronounced when the assessment is based on public 
reporting. In this case, banks reporting on assets under management is usually limited to total amounts and at most the 
exposure by asset classes. The amounts related to product retailing are barely mentioned with little detail about the 
underlying assets. Due to the fact that underwriting is considered a service, reporting is limited to total fees. Given 
these gaps in reporting, it is therefore almost impossible to apply emission factors to off-balance sheet items. The best-
case scenario allows the analyst to estimate an order of magnitude based on the average emission intensity of the asset 
classes. 

ω Based on financial databases. Another approach, only explored by Profundorelies on external data compiled in 
financial databases such as Bloomberg and Thomson One. This data includes:

- Outstanding amounts held by the bank directly or on behalf of its clients (AM) for listed equities and 
corporate bonds;

- The inventory of deals in the past decade for equity and bonds underwriting and syndicated loans.
This approach allows for establishing bank rankings based on datasets used by financial professionals. However it 
requires significant qualitative analysis, does not cover all transactions, and is based on assumptions regarding the 
allocation of emissions between bookrunnersand other banks. In addition it requires an identification of all companies, 
listed and non-listed, involved in a given business activity. For its global study on coal financing, Profundoidentified 40 
electric utilities and 30 mining companies covering respectively 51% of coal-fired generation capacity and 45% of coal 
production.



2.7. CONCLUSION

The reviewed accounting principles in sum provide the backbone of consistent financed emissions 
methodologies, applicable to all industries and all types of assets held by financial institutions. 

Our study reveals a great diversity of practices regarding the integration of supply-chain and sold 
product emissions of investees, and the coverage of non-ŎƻǊǇƻǊŀǘŜ ƛƴǾŜǎǘŜŜǎ ŀƴŘ ΨƻŦŦ-balance 
ǎƘŜŜǘ ƛǘŜƳǎΩ ŦƻǊ ŀ ōŀƴƪΦ hǳǊ ŀƴŀƭȅǎƛǎ ŎƭŜŀǊƭȅ Ŏŀƭƭǎ ŦƻǊ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀǇǇǊƻŀŎƘ ǘƘŀǘ ŎƻƴǎƛŘŜǊǎ 
both the carbon risk and climate performance perspective.

In addition, the evolution toward genuine carbon performance and risk metrics will require 
further methodological development that takes investment horizons into account, fine-tunes the 
rules allocating emissions to investors, and estimates locked-in emissions. This target is feasible.

REVIEW PANEL VIEWS

COMMENT #1
« Loremipsumdolor sit amet, 
consectetueradipiscingelit, sed
diam nonummynibh euismod
tinciduntut laoreetdoloremagna 
aliquamerat volutpat. Ut wisienim
ad minimveniam, quisnostrud
exercitation ullamcorpersuscipit
lobortisnislut aliquipex ea
commodoconsequat. Duis autem
veleumiriure dolor in hendrerit in 
vulputatevelit esse molestie. Duis 
autemveleumiriure dolor in 
hendrerit in vulputatevelit esse 
molestie »

COMMENT #1
« « Loremipsumdolor sit amet, 
consectetueradipiscingelit, seddiam 
nonummynibheuismodtincidunt ut 
laoreetdoloremagna aliquamerat 
volutpat. Ut wisienimad minim
veniam, quisnostrudexercitation
ullamcorpersuscipitlobortisnislut 
aliquipex eacommodoconsequat. 
Duis autemveleumiriure dolor in 
hendreritin vulputatevelit esse 
molestie. Duis autemveleumiriure
dolor in hendreritin vulputatevelit
esse molestie »

SummaryLoremipsumdolor sit amet, consectetueradipiscingelit, sed
diam nonummynibheuismodtinciduntut laoreetdoloremagna aliquam
erat volutpat. Ut wisienimad minimveniam, quisnostrudexercitation
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3. DATA SOURCES

In addition to accounting principles, the second pillar of sound finance 
ƳŜǘƘƻŘƻƭƻƎƛŜǎ ƛǎ ǘƘŜ ǉǳŀƭƛǘȅ ŀƴŘ ŎǊŜŘƛōƛƭƛǘȅ ƻŦ ŘŀǘŀΦ CƻǊ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ 
methodologies, three types of data are particularly pertinent: carbon data 
and emissions factors, activity data, and liability data. This section will discuss 
each type of data and associated sources, preceded by a discussion of the 
taxonomy of calculation approaches. 

3.1. TAXONOMY OF CALCULATION APPROACHES

3.1.1. /ŀƭŎǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴǾŜǎǘŜŜǎΩ ŦƻƻǘǇǊƛƴǘ
Three methods are used to assign emissions to an investee:

ω Detailed calculation. For project finance, the banks usually calculate the 
footprint using life-cycle emission factors, based on a detailed analysis of the 
construction and planed operational inputs and outputs in volume. 

ω Reported data. For scope 1 and 2, most practitioners use the data reported 
by the companies in their annual report or through the CDP. Some of them 
(e.g. South Pole Carbon, Trucost), perform plausibility checks and correct 
mistakes. 

ω Estimates with a model. For scope 3 and non-reporting investees, the 
emissions are estimated applying carbon emission factors to activity data 
reported by the investee in annual reports or through financial databases
- per volume of output (tons of cement, barrels of oil, coal-based kwh of 

electricity, etc.) or inputs (jet fuel, etc.); 
- per $ of revenues/spending by category of industry/product. In this case, 

most practitioners conduct an in-depth analysis of the activities for each 
investee and assign several categories to an organization; 

- for combination of metrics ($ of sales, $ of fixed assets, staff, etc.) specific 
to each industry group (South Pole Carbon).

A closer look shows that some providers (Inrate, Trucost, Cross-Asset 
Footprint) actually merge various approaches, filling gaps and/or extending 
the spectrum to non-reporting investees. 

3.1.2. Calculation of the asset ƭƛƴŜǎΩ ŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎ
The footprint of the investee should be converted to financed emissions per 
$ of asset held by the investor. Depending on the type of asset and the 
allocation rule (cf. page §), this can require additional data on the liabilities of 
the investee and the market price of its shares and bonds (cf. page §).

3.1.3. Calculation of ǘƘŜ ǇƻǊǘŦƻƭƛƻΩǎ ŦƻƻǘǇǊƛƴǘ
To consolidate the emissions of a portfolio, there are two approaches: 

ω ¢ƘŜ ΨōƻǘǘƻƳ ǳǇΩ ŀǇǇǊƻŀŎƘ, aligned with traditional carbon accounting, is 
based on the consolidation of ǊŜǇƻǊǘŜŘΩ ŜƳƛǎǎƛƻƴǎΣ ŎŀƭŎǳƭŀǘŜŘ ƻǊ ŜǎǘƛƳŀǘŜŘ 
for each investee financed. In practice, investors face three cases:
- Some assets types are associated with ID codes matching with datasets of 

pre-calculated financed emissions (e.g. listed equities). In this case the 
calculation can be automatized for thousands of lines;

- Other asset types (e.g. corporate loans) enjoy a dataset but no 
standardized ID code, necessitating manual matching.
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Country Scheme 

Australia (National 

Greenhouse and 

Energy Reporting 

Act 2007)

Scope 1 and 2 mandatory, 

scope 3 voluntary, for 

emitters > 50,000 

tCO2e/year, or energy 

consumption > 200 TJ/year.

Canada (GHG 

Emissions 

Reporting Program 

2004)

Scope 1 for emitters > 

50,000 tCO2e.

France (Grenelle II 

Bill 2011)

Scope 1 and 2 for companies 

with > 500 employees 

Japan (GHG 

Reporting Scheme 

2006)

Scope 1 for emitters > 3,000 

tCO2e/year and > 21 

employees.

New Zealand 

(Emissions Trading 

Scheme 2008)

Scope 1 for all facilities 

covered. 

United Kingdom 

(Mandatory 

reporting on GHG 

emissions, from 

2013 onwards.)

All companies listed on the 

Main Market of the London 

Stock Exchange.

USA (EPA GHG 

Reporting 2009)

Scope 1 and 2 for emitters > 

25,000 tCO2e/year.

EU (ETS 2005) Scope 1 for all facilities 

covered



Datasets of pre-calculated financed emissions (e.g. private equities, loans to 
SMEs) do not cover all assets. The calculation should thus be performed by 
the investor based on the activity data available on the individual investee. 
Practitioners usually provide calculation tools to exploit their model. 

ω¢ƘŜ ΨǘƻǇ ŘƻǿƴΩ approachspeeds up the process when there are many 
lines (e.g. loans to SMEs and households) and fills the gaps where a long 
investment chain hinder the tracking of the final destination of some asset 
lines (e.g. shares in mutual funds). The approach relies on specific 
ΨǎŜŎƻƴŘŀǊȅΩ ŜƳƛǎǎƛƻƴ ŦŀŎǘƻǊǎ όōȅ Ϸ ƻŦ asset) directly applied to the 
outstanding amount held by the investor. Emissions factors usually match 
the categories reported in banks information systemse.g. industry groups 
for companies, countries for sovereign bonds, and country-specific 
subcategories for mortgages/consumer loans. This approach is applied by 
Cross-Asset Footprint for local banks partnering with the AFD, P9XCAon 
Credit AgricoleCIB and underdevelopment by ASN Bank. 

3.2. SOURCES OF CARBON INFORMATION

3.2.1. GHG reporting and CDP data (scope 1 + 2)
ωListed equities. Practitioners mainly rely on corporate reporting for data 
on listed equities. Annual carbon emissions for scope 1 & 2 are disclosed in 
annual reports and to the CDP (see box §). Financial data providers such as 
Bloomberg and Reuters (Asset4) haveincluded these data in their services. 
Overall, the practitioners surveyed estimate that about 4,500listed 
companies report at least partly their carbon emissions (roughly 40 to 65%
of the investment range of most equity managers and 7%of listed 
companies). Thisnumber has doubled since 2008 with slower growth since 
2010. Equally, quality-checks lead practitioners to discard or adjust most 
reported data. Trucost, BofAMLand South Pole Carbonrespectively keep 
reported data for only 500, 1,200,and 3,000companies for scopes 1 & 2 
(description of quality checks processes on page §). After screening, the 
coverage of reported data represents about 47% of global market 
capitalization (2011) and an estimatedX%of scope 1 and 2 cumulated GHG 
emissions, but is close to zero for scope 3. 

ωOther asset types. Low reporting levels requires filling the gaps with non-
ǊŜǇƻǊǘƛƴƎ ŎƻƳǇŀƴƛŜǎΩ ŜǎǘƛƳŀǘŜǎ όƳƻǎǘƭȅ ǎƳŀƭƭ ŎŀǇǎ ŀƴŘ ŜƳŜǊƎƛƴƎ ƳŀǊƪŜǘǎύ 
and scope 3 emissions. The same applies to other asset classes with little 
public reporting. In 2010, the GHG Protocol/UNEP-FI and LMI released 
public sector accounting guidelines focusing on scope 1 and 2 emissions 
(partly covering financial assets and public expenses related emissions). 
Scope 3 emissions are optional and no detailed guidance is provided. 

3.2.2.Life-Cycle emission factors (all scopes)
Life-Cycle Analysis (LCA) provides emission factors per unit of physical input 
or output (tons of materials, energy, etc.) for each stage of the life-cycle 
and therefore each scope. Carbon data exist for virtually every type of 
product, industrial process and raw material in LCA and carbon databases 
(see the GHG Protocol/UNEP-FI for a list). Profundo, Carbon Tracker, 
Trucost, Inrate and Cross-Asset Footprintuse these to calculate energy 
sector and utility emissions and for some industries reporting sales in 
volumes (e.g. cement). One of the challenges is that many companies do 
not report volumes. Overall, our analysis shows that the industries for 
which this approach is applicable represents about XX% of global market 
capitalization (cf. page X). Inrateextended the use of LCA data to estimate 
and add sold products emissions for about 100 industries reporting sales in 
$, pro-rata their relative weight to scope 1 and 2 emissions. 

THE STATE OF CARBON 
REPORTING
In 2012, 4,112 companies, acting 
on behalf of more than 650 
investors, reported to the CDP 
including listed, private and public 
companies (although CDP takes 
only limited data from private 
companies) . According to the 
CDP, listed companies reporting 
scope 1 and 2 emissions represent 
respectively 48% and 47% of total 
global market capitalization. The 
disclosure rate reaches 80% in 
London, 77% for the Deutsche 
Borse, 71% for Euronext, 63% for 
the NYSE. It is also high for large 
caps indices such as the S&P 
(65%%) and the Stoxx600 (81%). 

However disclosure rate are lower 
ŦƻǊ ΨŜƳŜǊƎƛƴƎ ǎǘƻŎƪ ŜȄŎƘŀƴƎŜǎΩΥ ƛǘ 
is limited to 38% for the Nasdaq, 
39% for Brazil, 10% for Hong Kong, 
0% for Shanghaïand Shenzen.

Among Global 500 companies, 
46% reported scope 3 emissions in 
at least one category, however, 
almost no company covers all 
scope 3 emissions in line with the 
GHG Protocol/UNEP-FI guidance.

(graphs: coverage
per sectorand 

index)



3.2.3. EEIO models (scopes 1 + 2+ 3 upstream)
Environmentally-Extended Input/Output (EEIO) models quantify the economic exchanges between industries in a 
national economy in order to calculate the carbon emissions per $ of revenue for each industry or product category (cf. 
chart below). These emission factors include cradle-to-gate emissions (scope 1, 2 and 3 upstream) but exclude the use 
of sold products. Trucost and Inrate both use the U.S. 550 sectors model to estimate the emissions for non-reporting 
companies and supply chains. Cross-Asset Footprint also uses them to estimate the emissions from central government 
spending (for sovereign bonds), households spending (for consumer loans) and SMEs. In each case, the original model is 
corrected to reflect changes in price levels and the carbon intensity of electric power. In addition, Inrate has chosen to 
merge certain categories that are not reflected in the diversity of listed companies activities. The output is a set of 
emission factors for 450 to 550 categories (industries, product or technology). For each category, the emission factor is 
not a single number: it is broken-down in 500 categories representing the indirect expenses in each industry across the 
ǎǳǇǇƭȅ ŎƘŀƛƴΦ ¢Ƙƛǎ ΨǘǊŀŎŜŀōƛƭƛǘȅΩ ŀƭƭƻǿǎ ŦƻǊ ŀƴ ŀŘŀǇǘƛƻƴ ƻŦ ǘƘŜ ƳƻŘŜƭ ǘƻ ƭƻŎŀƭ ŜƴŜǊƎȅ-mixes (cf. page §) and the 
identification of multiple-counting (cf. page §). 

3.2.4. Regression models (scope 1 +2)
In 2010, South Pole Carbon introduced a new mathematical approach to derive emission factors from the carbon data 
reported by the available sample of listed companies (cf. 3.2.1). The core principle is based on an identification of the 
correlations between the carbon footprint reported by companies (on scope 1+2) and their activity data, in each 
industry-group. In 2013, BofA-Merrill Lynch took up this core principle with different types of variables.
ω{ƻǳǘƘ tƻƭŜ /ŀǊōƻƴΩǎ ŀǇǇǊƻŀŎƘ ƛǎ ōŀǎŜŘ ƻƴ ŀ ŎƻǊŜ ǎŜǘ ƻŦ мл ǘȅǇŜǎ ƻŦ ŀŎǘƛǾƛǘȅ Řŀǘŀ όϷ ƻŦ ǎŀƭŜǎΣ ŀǎǎŜǘǎΣ ƴǳƳōŜǊ ƻŦ 
employees, cost of goods sold, etc.) and some industry-specific metrics. For each of the 150industry groups, their 
model provides a formula to estimate the non-reporting companies footprints based on a weighted combination of 
these activity data (see example below). If the company does not report on some activity data, an alternative, less-
precise formula is available. 
ωThe BofAML model is based on a breakdown of each company revenues by SIC activity (1,000 categories). Based on 
the carbon footprint reported by a sample of companies, they estimate carbon intensity factors per $ of sales for each 
SIC activity. The values for electric utilities are corrected based on the primary energy mix. These emission factors can 
then be used to calculate the emissions for non-reporting companies, based on the breakdown of their revenues by SIC 
activity. 
According to BofAML and South Pole Carbon, these approaches significantly reduce the deviation between estimated 
emissions and data reported by companies, relative to models based on EEIO data. However, given the poor level of 
reporting on scope 3, this approach cannot be extended to supply chain and sold products emissions in the near future. 

FIG. § . HOW DO REGRESSION MODELS WORK? 
Sources: 2°ii
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3.2.5. Macro-sectors emission factors (all emissions, scope concept not applicable)
The P9XCA methodology (cf. page §) directly calculates emission-intensity factors per ϵof asset outstanding by country. 
The national inventories of the UNFCCC provide GHG emissions by source (fuel use in transport, changes in land use, 
etc.). Emissions are categorized by nine macro-sectors (agriculture and land use, construction and housing, energy, 
industry, transport, services, waste management, public administration, others) based on the respective risk exposure to 
an increase in carbon costs. Then, the emission intensity by ϵof added value is calculated based on data by industry 
provided by OECD and UN. Finally, based on Eurostat data on debt and equity outstanding by ϵof added value in each 
industry, the emission factor by ϵof asset is calculated for 10 countries. These factors are extrapolated to other 
countries to determine emission factors for 15 geographic zones relevant for the bank (France, Africa and Middle East, 
etc.).

3.2.6. Getting country-specific carbon emission factors
The need to adapt a model to various regions occurs when GHG emissions factors are applied to estimate the emissions 
of local investees (for loans to SMEs, private equity, etc.) or to correct the bias related to the use of the US model at 
local level. 

ω A first approach, described above, is based on the construction of country-specific factors from GHG inventories and 
economic accounts. However, this approach is limited due to issues with the availability of data for industries balance-
sheets and the quality of inventories and national accounts. 

ω Another option is to correct a single model (usually based on the US economy) for use at global level (for 
multinationals). Trucost and Inrate both align the carbon intensity of electricity with the average primary energy mix at 
the global level in order to recalculate the emission factors for both scope 1 emissions of electric utilities and the scope 
2 and 3 emissions of other industries. Cross-Asset Footprint applies the same methodology to estimate country-specific 
factors. These approaches assume that the structure of exchanges between industries, and price levels are similar to the 
US economy, which is obviously not the case in many countries. Cross-Asset Footprint also experimented with the 
correction of purchasing power parities, but the results were not satisfactory.

ωA last option, currently pilot-tested by Cross-Asset Footprint® is to directly use local EEIO models. EEIO models exist for 
40 countries including most OECD members with industry taxonomy ranging from 40 to 150 industry-groups. 
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FIG. § . HOW DO EEIO MODELS WORK? 

Source:Cross-AssetFootprint

$

$ $ $ $

Source: National GHG inventories

Source: national accounts

Input: $ of 
sales in 
industryA

Output: 
CO2 per 
industry

Monetaryinput-output (IO) 
tables giveinsight into the 
value of economic
transactions between
different sectorsin an 
economy, includingoutput 
for exports, capital 
formation and final 
governmentand private
consumption. Theyallow
for calculatingthe added
value that eachsector
contributesto the final 
output of an economy. 
SuchmonetaryIO tables 
canbeΨextendedΩ with
environment-related
information for each
sector, suchas its GHG 
emissions. 
Source: European
Commission



3.2.7. Beyond ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎΧ

ωData availability and quality. The sources of carbon data and emission 
factors also cover other types of environmental, economic and social 
outputs:
- The US EEIO model includes about a 30 different outputs (fig. §). Other 

models generally are much more limited, but generally cover primary 
energy consumption, air pollutants and economic activity;

- Companies report on hundreds of outputs in their sustainability reports, 
however the information is usually not comparable from one company 
to another, even in the same industry. Financial data providers like 
Thomson Reuters (Asset4) and Bloomberg collect and normalize data for 
various indicators, covering 2,000 to 5,000 companies.

- In addition, for certain sectors reporting on physical outputs (see page 
§), it is possible to apply life-cycle impact factors.

hƴ ǘƘƛǎ ōŀǎƛǎΣ ƛǘ ƛǎ ǘƘŜǊŜŦƻǊŜ ǇƻǎǎƛōƭŜ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ΨŦƛƴŀƴŎŜŘ ƻǳǘǇǳǘǎΩ ŦƻǊ ŀ 
wide range of topics: toxic releases, water consumption, impact on land 
use, job creation, contribution to the GDP, etc. However there are two 
major limitations:
- Ψ9ƴǾƛǊƻƴƳŜƴǘŀƭΩ ŎƻǾŜǊŀƎŜ ƛǎ ƳǳŎƘ ƭƻǿŜǊ ǘƘŀƴ ŦƻǊ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎΤ
- For many environmental issues, the impact depends not only on the 

volume of output released but also on the sensitivity of the ecosystems: 
water withdrawals will have higher impacts per m3 in water scarce 
regions. The same applies to job creation and economic impact. 

ωPractices.Among ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ Řŀǘŀ providers reviewed, only 
Trucostintegrates most outputs available in the US EEIO model. Based on 
our research the use of such data by banks is minimal. The review of SRI 
funds (available to French investors) by Novethicin 2012 identified seven 
ŦǳƴŘǎ ǊŜǇƻǊǘƛƴƎ ƻƴ άǎŎƻǇŜ мέ ŦƻǊ ǿŀǘŜǊ ŎƻƴǎǳƳǇǘƛƻƴ όPictet), energy 
consumption (La FinancièreResponsable), and job-related indicators (Pictet, 
BanquePostaleAM, OFI, BNP Paribas, Allianz). From a risk management 
perspective, the extension to energy might make sense to assess risk 
exposure related to market price increases and fuel taxes.

ωFrom impacts to external cost assessment. Going further, Trucostapplies 
conversion factors to its footprint calculations, estimating the external costs 
of companies operations (including scopes 1, 2 and supply chains). The 
results are compared with the profits and the global cost of environmental 
externalities. Since 2010, Trucostpublishes a report with the Principles for 
Responsible Investment (PRI) and the UNEP-FI on this topic (fig §). 

¢ƘŜ ΨǎƻŎƛŀƭ ŎƻǎǘΩ ƻŦ /h2 is $85 per ton (about $4.5 tn for global emissions in 
2008), based on the discounted future cost of global warming estimated in 
the Stern Review. For other impacts, Trucostapplies average values from 
TEEB studies. For 2008, Trucostconcludes that the top 3,000 companies 
external cost amounts $2.15 Tnor 1/3 of the global external cost of human 
activity. About 2/3 of the total cost comes from GHG emissions.

To date this type of indicator has been mostly used to publish studies, and 
occasionally by some companies like Puma, which published an 
ΨŜƴǾƛǊƻƴƳŜƴǘŀƭ tϧ[ΩIn addition, South Pole Carbon applies the cost of 
offsetting emissions, i.e. the cost of reducing the equivalent amount of GHG 
ǘƻŘŀȅΦ bŀǘǳǊŀƭƭȅΣ ƻƴŜ ƻŦ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƻŦ ǘƘŜǎŜ ŀǇǇǊƻŀŎƘŜǎ ƛǎ ΨǉǳŀƴǘƛŦȅƛƴƎΩ 
and/or pricing these factors (e.g. water in different regions).However, it can 
potentially be useful to assess the tort cost in the context of climate 
litigation (cf. page §). 

Outputs of the US EEIOmodel

Primary energy (Coal, gas, Oil, Biomass, 
Waste, renewables)

Air pollutants (CO, NH3, Nox, PM10, 
PM2.5, SO2, VOCs)

Hazardous waste (To air, water and land)

Toxic releases (Rail, truck, pipeline, water)

Water withdrawals

Transportation

Land use (ha)

Economic activity (Value added, taxes, 
wages, profits, indirect impact))
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3.3. SOURCES OF ACTIVITY DATA

3.3.1. Overview of practices
The application of carbon emission factors to estimate the emissions of an 
ƛƴǾŜǎǘŜŜ ǊŜǉǳƛǊŜǎ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ƛƴǾŜǎǘŜŜΩǎ ŀŎǘƛǾƛǘȅΦ ¢ƘŜ ǘȅǇŜ ƻŦ ŀŎǘƛǾƛǘȅ 
data needed depends on the format of the emission factors used:
ωLife-cycle emission factors require process-based data (e.g. tons of coal 
consumed) or outputs, in volume (e.g. sold cars per type, barrels of oil, 
kWh, passenger/km, etc.);
ωEmission factors based on EEIO and Inverse Distance-Weighted 
Interpolation models (Cf.page§) require a breakdown of the $ of sales or 
expenditures by category (industry and/or product).
ωThe regression model developed by South Pole Carbon use various 
activity metrics ($ of sales, assets, cost of goods, etc.) available in the 
Bloomberg database. 
ωFinally for the financial sector, the carbon footprint (including financed 
emissions) is correlated with the assets held by the investee rather than 
revenues, it therefore requires the breakdown of assets held.

Several approaches are used to perform the analysis. All of them are 
applicable to listed non-financial companies (cf. chart §), but the options 
are much more limited for other types of investees such as central 
governments for sovereign bonds; SMEs and households for retail loans; 
ŀƴŘ ŦƛƴŀƴŎƛŀƭ ǎŜŎǘƻǊΩǎ equities and bonds (cf. chart §). In addition, several 
practitioners developed approaches based on the application of emissions 
factors per $ outstanding of asset held by the investor in an industry or 
asset class, to get estimates quickly and identify hotspots (P9XCA, Cross-
Asset Footprint). 

3.3.2. Reporting in volume of output (non-financial companies)
Several industries report in a way that allows the application of life-cycle 
emission factors (cf. page §) to determine scope 1, 2 and 3 emissions:
ω Producers of raw materials with relatively homogeneous carbon 
intensity, such as fossil fuel extraction, mining, cement, steel, etc. 
ωIndustries such as airlines, car manufacturers and electric utilities 
provide enough data to determine the carbon intensity of sales in volume. 
Our estimates show that overall this category represent 15-20%of listed 
ŎƻƳǇŀƴƛŜǎΩ ǘƻǘŀƭ ŀǎǎŜǘǎΣ ŀƴŘ ŀōƻǳǘ X(scope 1 and 2) to X%(all scopes) of 
their total footprint. 

3.3.3. Reporting per $ of sales by product category 
(non-financial companies)
Listed companies are not legally required to report the breakdown of their 
sales by product category or activity, and practices in this area are not 
standardized, even if various classification systems exist. 
To match the companies activity data with the categories of their EEIO 
models, Inrateand Trucostperform in-house segmentation analysis. 
Trucostand Inrate respectively cover about 3,600 and 2,800 non financial 
companies. BoAMerrill Lynch uses the segmentation analysis provided by 
Worldscope(Thompson Reuters), based on 1,000 SIC categories. Since the 
segmentation analysis is not initially performed with the purpose of 
applying GHG emission factors, it requires a fine tuning for electricity 
production and ten other industries. 

Only sector/asset-
average activity data 
(financial sector, 
governments, retail 
loans, small caps, PE)

Detailed activity 
data per $ 
(listed non-
financial cies)

Activity data 
available in volume
(listed cies)

scope 
1 & 2 
GHG 
emissions 
reported 
(listed 
cies)

GLOBAL AVAILABILITY OF 
ACTIVITY AND CARBON DATA 
FOR FINANCIAL ASSETS 
In $Tnof financial asset outstanding 
(equity + debt) 2011. Source: 2°ii
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3.3.4. Assignment of single industry-group to companies
Due to the limited size of the teams or the restricted coverage of financial 
databases, relevant detailed activity data are not available for most listed 
companies, not to mention the SMEs financed by private equity funds and 
retail loans. In these cases, practitioners should exclusively rely on the 
industry-group assignment of the company. 

ωListed companies are classified in industry-groups. Four classifications are 
widely used: the Global Industry Classification Standard (GICS) developed by 
MSCI and S&P, the Industry Classification Benchmark (ICB) launched by Dow 
Jones and FTSE, Thomson wŜǳǘŜǊǎΩ Business Classification (TRBC) and 
Bloomberg Business Classification System (BICS). The most detailed level (level 
4) includes 115 to 150 categories. They are pretty similar but ICB and TRBC 
distinguish renewable energy in the energy sector. The assignment of the 
companies are available in financial databases. 
Based on the sample of companies covered by reported data or detailed 
assessment, the practitioners are able to calculate industry-group average 
intensity factors for several denominators ($ of revenue, $ of equity, $ of 
asset, number of employees, cost of goods sold, etc.). 
These emission factors are used by Cross-Asset Footprint, Trucostand South 
Pole Carbon to extend the investment spectrum. In this way, South Pole 
Carbon has tested correlations for various indicators to determine the most 
appropriate combination of variables for each industry group (cf. page §). They 
therefore use an in-house taxonomy based on GICS, BICS and ICB and 
additional sectors.

ω Private companiesare assigned a code, based on the national taxonomy. 
¢ƘŜ ŀǎǎƛƎƴƳŜƴǘ ƛǎ ŀǾŀƛƭŀōƭŜ ƛƴ ŦƛƴŀƴŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎΩ ƛƴǘŜǊƴŀƭ ǊŜǇƻǊǘƛƴƎ ǎȅǎǘŜƳǎΦ 
National taxonomies are usually derived from or expressed with international 
ones such as the NAICS (2,000 categories) and SIC (1,000 categories) in the US, 
b!/9 όсмр ŎŀǘŜƎƻǊƛŜǎύ ƛƴ 9ǳǊƻǇŜ ŀƴŘ ǘƘŜ ¦bΩǎ L{L/{ όмсм ŎŀǘŜƎƻǊƛŜǎύΦ ¢ƘŜ 99Lh 
models provides emissions factors per $ of revenue that can be matched with 
classifications, but this requires a reprocessing of data. On this basis, 
practitioners using these models (Trucost, Inrate, Cross-Asset Footprint) are 
able to estimate the carbon footprint of SMEs, based on their revenues and 
industry assignment, and allocate emissions to an investment line, using data 
ƻƴ ǘƘŜ {a9ǎΩ ƭƛŀōƛƭƛǘƛŜǎ όŎŦΦ ǇŀƎŜ §). South Pole Carbon can also directly apply 
its model to SMEs based on specific activity data.

IƻǿŜǾŜǊΣ ǎǘŀƴŘŀǊŘ Řŀǘŀ ǎǘƻǊŜŘ ƛƴ ōŀƴƪǎΩ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳǎ ǊŜƎŀǊŘƛƴƎ ƭƻŀƴǎ 
to SMEs are usually limited to $ of assets outstanding (equity or debt), not the 
revenues. To overcome this barrier, Cross-Asset Footprint computes national 
statistics on companies balance sheet data in order to provide industry-
average emission factors per $ of asset outstanding and thus estimate 
emissions for loans to SMEs. P9XCAapplies a similar approach for all 
companies with a lower level of granularity (9 groups).

CALCULATION TOOLS 
FOR SMEs

South Pole Carbon/ESG 
Analytics

Cross-Asset Footprint

TO BE 
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3.3.5. Overview of activity data for other types of investees
Most methodologies and datasets are primarily designed for non-financial companies. Similarly, the GHG 
Protocol/UNEP-FI provides guidelines to calculate and allocate corporate emissions to equities and debt, but not for 
other types of investees and financial assets. 

ωFrenchcross-asset guidelines. In 2007, in the context of the CaisseŘΩ9ǇŀǊƎƴŜproject (see page §), the EEIO-LCA 
hybrid model developed by Inrate has been adapted to apply the emission factors to other types of investees: the 
related accounting rules have been developed, published and endorsed by the French environmental agency (see page 
§). In 2010, a working group lead by the consultancy Utopiesand involving five French banks fine tuned this approach to 
evaluate the financed emissions of banks, on the basis of assets outstanding. This methodology is now deployed by 
Cross-Asset Footprint to ǊŀǘŜ ōŀƴƪǎΩ ŀǎǎŜǘǎ όǎŜŜ ǇŀƎŜ §). In these approaches the precision of segmentation is weaker 
than what is applied to non-financial listed companies, due to the lack of appropriate activity data. However, the carbon 
intensity of sovereigns and retail loans is much lower than for corporate portfolios, so this lack of precision does not 
necessarily impact the accuracy of the consolidated footprint calculation (see page §). The only exception is investments 
in the financial sector, which are both carbon-intensive (including financed emissions) and only for which calculations 
are based imprecise activity data (assuming assessment based on public reporting).

ωOtherextensions. P9XCAalso cover sovereign bonds, applying one of its 9 macro-sector emission factors. Other 
practitioners including Trucost, ASN/Ecofysand VfUare currently developing their own approach to extend footprint 
measurement beyond the corporate sector, especially to sovereign bonds. The methodologies being not finalized and 
tested yet, the activity data are not analyzed in this report. Unless otherwise specified, the following pages are therefore 
based on the French framework described above.

3.3.6. Data for sovereign debt
The methods developed for sovereign debt are aligned with practices for companies: they are based on the emissions of 
the organization financed, e.g. central governments (see page §). Three approaches have been identified: 

ωApplication of ratios. ASN/Ecofysuse carbon data reported by the Dutch government (scope 1+2) and extrapolates 
results to other countries based on the ratio of government officials to total workforce per country (cf. page §).

ω Military expenditures. In P9XCAƳƻŘŜƭΣ ƎƻǾŜǊƴƳŜƴǘǎΩ ŦƻƻǘǇǊƛƴǘ ŀǊŜ ŜȄŎƭǳǎƛǾŜƭȅ ōŀǎŜŘ ƻƴ ƳƛƭƛǘŀǊȅ direct emissions 
from national inventories, other governmental emissions being allocated to the transport and construction sectors. 

ω Segmentation analysis. In CAF framework (covering scope 3 and financed emissions of the investees), the main 
sources of emissions are government expenses and their financial assets. The related activity data are reported by 
international organizations in a standardized format at sector level (cf. chart below). To get more precise data, with a 
level of aggregation consistent with EEIO taxonomies (40 to 500 categories), it is necessary to analyze financial reporting 
from each country. At this level, the taxonomy used is in most cases country-specific, as well as the language.

4

FOCUS §. ACTIVITY DATA FOR CENTRAL GOVERNMENTS

BREAKDOWN OF CENTRAL GOVERNMENT EXPENSES GOVERNMENTSΩ CLb!b/L![ !{{9¢{

USA

UK

Germany

France

Other 
OECD

ÂCash & deposits ÂBonds ÂLoans 
ÂEquity  Â Others % of public debt

33%

40%

39%

28%

17%

ÂPublic services ÂDefenceÂPublic order ÂEconomic affairs
ÂEnviro. ÂHousing ÂHealth ÂCulture ÂEducation ÂWelfare

Source: OECD 2010
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3.3.7. Data for mortgages and consumption loans
Similarly, CAF methdologyfor retail loans is based on the annual scope 3 carbon 
footprint of the residence (mortgage, housing loans, real estate), car (car loan) or 
ƘƻǳǎŜƘƻƭŘΩǎ ŎǳǊǊŜƴǘ ŜȄǇŜƴǎŜǎ όŎƻƴǎǳƳŜǊ ŎǊŜŘƛǘΣ ǊŜǾƻƭǾƛƴƎ ƭƻŀƴǎΣ ŎǊŜŘƛǘ ŎŀǊŘǎΣ 
etc.) ςcf. page §. The activity data required relates to the average characteristics 
of residences (size, type, type of heating, value), cars (type, average annual 
mileage, value) and expenses (types of goods, use scenario, value). The guidance 
allows three ways to analyze activity data:
- The preferred way is a bank-specific analysis of the assets and expenses 

financed based on internal reporting. Credit lines are in many cases associated 
with claims on property or insurance that allows the bank to collect detailed 
information on the collateral. For credit lines associated with credit cards, it is 
also possible to analyze spending (cf. page §);

- A second way is based on customer surveys;
- Finally, the latest approach is based on market surveys and national statistics 

about housing, cars sales and household spending. This latest approach is the 
only one that has been applied at large scale to date. It is also currently tested 
by ASN for mortgages.

3.3.8. Activity data for financial institutions
Financial institutions (banks, insurers, mutual funds) represent a major part of 
global financials assets: about XX%of global market capitalization and 80% of 
corporate bonds and other securitized debt outstanding. Paradoxically, most 
ŎŀƭŎǳƭŀǘƛƻƴ ƳŜǘƘƻŘƻƭƻƎƛŜǎ Řƻ ƴƻǘ ŀǎǎƛƎƴ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ǘƻ ŦƛƴŀƴŎƛŀƭ 
institutionsresulting in measured emissions about 700 times lower than the 
scope 3 footprint calculated for portfolios holding similar financial assets. 
The reason for this inconsistency is twofold: 
- The emission factors of financial institutions in the various models do not take 

into account financial assets held but only the impact of offices. 
- Emission factors per $ of sales cannot be matched with activity data reporting 

in the P&L. Indeed, given the volatility of financial markets, the correlation 
between incomes derived from a service and the underlying footprint is too 
weak in the real economy. 

The only way to proceed is therefore to consider financial institutions as 
ΨƛƴǾŜǎǘƳŜƴǘ ǇƻǊǘŦƻƭƛƻǎΩ ŀƴŘ ǳǎŜ ōŀƭŀƴŎŜ ǎƘŜŜǘ Řŀǘŀ όōǊŜŀƪŘƻǿƴ ƻŦ ŀǎǎŜǘǎύΣ ƛƴǎǘŜŀŘ 
of P&L data. 

ωUsing internal data. If the calculation is conducted in collaboration with the 
financial institution, using internal data, the method for multi-asset portfolios is 
applicable. Then, the main barriers are threefold:
- Associating certain lines of the balance sheet, such as impairmentsor 

repurchase agreements, with investees in the real economy (cf. page §);
- /ƻƴǾŜǊǘƛƴƎ ǘƘŜ ǾŀƭǳŜ ŀŎŎƻǳƴǘŜŘ ƻƴ ǘƘŜ ōŀƴƪΩǎ ōŀƭŀƴŎŜ ǎƘŜŜǘ όŀǎǎŜǘύ ǘƻ ǘƘŜ 
ǾŀƭǳŜ ŀŎŎƻǳƴǘŜŘ ƻƴ ǘƘŜ ƛƴǾŜǎǘŜŜΩǎ ōŀƭŀƴŎŜ ǎƘŜŜǘ όƭƛŀōƛƭƛǘȅύ ςcf. page §;

- Getting the activity data or proxies for all the investees inventoried (thousands 
to millions depending on financial institutions).

¦ǎƛƴƎ ŀ ƳŜǘƘƻŘƻƭƻƎȅ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ōŀƴƪǎΩ assets, average factors, 
ŀƴŘ ŀ ǎƻŦǘǿŀǊŜ ǘƻ ŘŜŀƭ ǿƛǘƘ ǘƘŜ ΨōƻȄ ƛƴ ǘƘŜ ōƻȄΩ ŜŦŦŜŎǘ ŀƴŘ ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ ƭƛƴŜǎ 
(cf. page §), Cross-Asset Footprint partly overcomes these barriers.

ωUsing reporting. Reporting is far more difficult when the assessment is only 
based on publicly reported data. In some countries, the enforcement of Basel II 
has led the banks to publish their gross exposure per asset type and industry 
group, allowing the application of industry-average emission factors (cf. page §
and example on the right). But in most countries, reporting is limited to asset-
class level. This is also the format of information available in financial databases, 
which only allows for estimates of orders of magnitude. The same applies to 
other types of financial institutions such as insurers.

TO BE 
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CONSUMER CREDIT

South Pole Carbon Credit 
Card
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ω Using financial databases. Balance sheet data provided by professional 
services such as Thomson Reuters or Bloomberg reflect the poor level of 
reporting on the underlying activities financed by the financial sector. 
As an alternative way, Profundo uses data reported on deals 
όǳƴŘŜǊǿǊƛǘƛƴƎΣ ǎȅƴŘƛŎŀǘŜŘ ƭƻŀƴǎΣ ŜǘŎΦύ ŀƴŘ ŎƻƳǇŀƴȅΩǎ ǎƘŀǊŜƘƻƭŘƛƴƎ ǘƻ ƎŜǘ 
ŀƴ όŀƭōŜƛǘ ƛƴŎƻƳǇƭŜǘŜύ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ ōŀƴƪΩǎ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ Ŧƻǎǎƛƭ ŦǳŜƭǎ 
(coal mining and coal-fired power plants or oil & gas extraction for 
instance), including both on-balance sheet and off-balance sheet items 
(cf. page §). However, this approach has not been applied to all 
industries and assets. 

Hence, it is already possible for a financial institution to assess its own 
balance sheet. But proxies should be used to assign emission factors to 
investments in the financial sector since only a small part of financial 
institutions report sufficient activity data on their assets. 

To date, the attempts to evaluate the carbon footprint of banks or other 
financial institutions have been limited to the publication of rankings at 
country-level (see page x) and a few pilot tests conducted by French 
banks. But pilot projects have begun in the Netherlands (ASN Bank) and 
Germany (VfU).

3.3.9. Data available on forward looking and historical items
Most methodologies are based on annual emissions. However, our 
analysis shows that it is worth including ΨƭƻŎƪŜŘ-ƛƴΩ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ōƻǘƘ ŀ 
risk and performance perspective, as well as the cumulated past 
emissions to assess climate litigation risks (at least from the first IPPCC 
report in 1990). In these cases, the assessment should obviously entirely 
rely on the application of emission factorsto the relevant activity data.

ω Historical data. As far as past emissions are concerned, the activity 
data required include by decreasing order of accuracy: the production in 
volume, the turnover and the assets outstanding. Only a limited number 
of carbon-intensive concentrated industries are potentially concerned by 
climate litigation risks (cf. page §). Practically, these data are almost 
never available before the year 2000in financial databases and reports. 
Thus, an analyst needs to dig into the companies records to elaborate 
estimates prior to 2000. Some providers supply GHG data time series 
(e.g. South Pole Carbon going back to 2005).

ω Physical assets. AƳƻǊŜ ŀŎŎǳǊŀǘŜ ǎŜƎƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻƳǇŀƴƛŜǎΩ 
activities and the assessment of locked-in emissions, requires 
information about the physical assets of the companies in exposed 
industries (cf. page §). From an accounting perspective, they could be 
fixed assets in the case of power plants for instance, intangibles in the 
case of extraction permits for energy companies, or the R&D pipeline of 
auto manufacturers. Financial databases and financial reporting only 
provide amounts per accounting category. Beyond the energy sector, 
determining the extract breakdown and the lifetime of assets requires 
qualitative research and estimates. 

ω /ŀǇƛǘŀƭ ŀƴŘ wϧ5 expenditures. The same applies to new investments, 
however, the news coverage in the financial and professional press or 
the annual reports can help to get better estimates. On the other hand, 
no methodology exist to allocate GHG emissions to R&D expenditure. 

Overall, our review show that to date, among practitioners, the 
methodology of Profundois the only which includes in-depth, regular 
segmentation analysis based on physical assets and capital expenditures.

4
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3.4. SOURCES FOR LIABILITY DATA, PRICE AND ID CODES

3.4.1. Overview of difficulties
¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ άŜǉǳƛǘȅ ǎƘŀǊŜ ŀǇǇǊƻŀŎƘέ ŘƻŜǎ ƴƻǘ ǊŜǉǳƛǊŜ ƳǳŎƘ Řŀǘŀ ƻƴ 
the companies liabilities, since 100% of emissions are allocated to equity 
ƛƴǾŜǎǘƻǊǎΦ IƻǿŜǾŜǊΣ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ƛǎ ƳƻǊŜ ŎƻƳǇƭŜȄ ǿƘŜƴ ǘƘŜ άǎƘŀǊŜ ƻŦ 
ƛƴǾŜǎǘƳŜƴǘέ όŜǉǳƛǘȅ Ҍ ŦƛƴŀƴŎƛŀƭ ŘŜōǘύ ŀǇǇǊƻŀŎƘ ƛǎ ŀǇǇƭƛŜŘΥ

ωAllocation to equity and debt. It is necessary to access specific data on the 
ǾŀƭǳŜ ƻŦ ƛƴǾŜǎǘŜŜǎΩ ƭƛŀōƛƭƛǘƛŜǎ ǘƻ ŀǎǎƛƎƴ ŜƳƛǎǎƛƻƴǎ ǘƻ Ŝǉǳƛǘȅ ŀƴŘ ŘŜōǘ ƛƴǾŜǎǘƻǊǎΦ 
They are usually not covered by portfolio reporting and require access to 
financial databases.

ωΨBook-to-ōƻƻƪΩ conversion. In the case of securities (equities and bonds), 
conversion issues also add complexity to the assessment process. Indeed, for a 
given proportion of equity or financial debt, the value accounted in the 
ƛƴǾŜǎǘƻǊǎΩ ōƻƻƪǎ ŘƻŜǎ ƴƻǘ ƳŀǘŎƘ ǿƛǘƘ ǘƘŜ ǾŀƭǳŜ ŀŎŎƻǳƴǘŜŘ ƛƴ ǘƘŜ ƛƴǾŜǎǘŜŜΩǎ 
books: 
- ƛƴ ǘƘŜ ƛƴǾŜǎǘƻǊǎΩ ōƻƻƪǎΣ ǘƘŜ ǎŜŎǳǊƛǘƛŜǎ ŀǊŜ ŀŎŎƻǳƴǘŜŘ ŀǘ ǘƘŜƛǊ ƘƛǎǘƻǊƛŎŀƭ Ŏƻǎǘ 

(price of acquisition) or their fair value (i.e. market value at balance sheet 
date) depending on the reporting format. 

- Lƴ ǘƘŜ ƛƴǾŜǎǘŜŜΩǎ ōƻƻƪǎΣ ǘƘŜ ǾŀƭǳŜ ŀŎŎƻǳƴǘŜŘ όŎŀƭƭŜŘ Ψōƻƻƪ ǾŀƭǳŜΩ ŦƻǊ ŜǉǳƛǘƛŜǎ 
ŀƴŘ ΨŦŀŎŜ ǾŀƭǳŜΩ ŦƻǊ ŘŜōǘύ ƛǎ ǘƘŜ ŀƳƻǳƴǘ ƛƴƛǘƛŀƭƭȅ ǊŜŎŜƛǾŜŘ ŦƻǊ Ŝǉǳƛǘȅ Ǉƭǳǎ 
retained earnings and the outstanding debt for bonds. 

To match these figures, it is therefore necessary to get data on the date of 
acquisition of securities, the investees liabilities and the market price of the 
securities at the relevant date. 

ωMatching. For large portfolios including hundreds to thousands of securities, 
it is necessary to match the lines with the GHG emission data on the investees. 
For practical reasons, this process requires an identification code. The ISIN 
(International Securities Identification Number) uniquely identifies a security 
(equity or bond) and thus the issuer. Other identifiers are also used by Trucost, 
South Pole Carbonand Camradataincluding but not limited to SEDOL, CUSIP, 
ValorenΣ wŜǳǘŜǊǎΩ ŀƴŘ .ƭƻƻƳōŜǊƎΩǎΦ Lƴ Ƴƻǎǘ ŎƻǳƴǘǊƛŜǎ {a9ǎ ŀǊŜ ŀƭǎƻ ƛŘŜƴǘƛŦƛŜŘ 
by a unique code.

3.4.2. For listed and private companies
For issuers of listed equity and bonds, financial databases such as Thomson 
Reuters, Bloomberg and Factsetprovide the required information on liabilities, 
market price and ISIN codes. Access is expensive however, especially for bonds 
(see page §). For private companies, business intelligence databases exist at 
country level in most developed countries and include liabilities and IDs. To 
date most tests conducted on SME loan books and private equity funds by 
practitioners relied on industry-group average data rather than company-
specific.

3.4.3. For loans to households
For mortgages, car loans and consumer loans, the approach can only rely on 
ǎŜŎǘƻǊǎΩ ŀǾŜǊŀƎŜ emission factors per $ of asset. The amount accounted in the 
ōŀƴƪΩǎ ōƻƻƪǎ ƛǎ ǘƘŜ ŀƳƻǳƴǘ ŘǳŜ ōȅ ǘƘŜ ŎƭƛŜƴǘΦ 

3.4.4. For sovereign bonds
The IDs and market price data for sovereign bonds are available in fixed-income 
databases just as for companies. Liability data are reported in annual accounts 
and available in international databases such as the OECD or Eurostat.

4
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3.5. CONCLUSION

Despite past progress, corporate reporting only covers 50% of total market capitalizations for 
direct and electricity-related GHG emissions. Gaps remain for supply-chain and sold products 
emissions, small companies, and all other investees (governments, households, etc.). However, 
the various modeling techniques developed over the past seven years allow methodologies to fill 
the gaps and estimate annual financed emissions for all types of investees, covering all emissions 
sources. 

To date these models are not able to capture all past and future emissions in a comprehensive 
way. Gaps remain also for complex assets such as derivatives. Thus, current trends show that 
there is still a lot of room for improvement. We are just at the beginning of the innovation curve. 

REVIEW PANEL VIEWS

COMMENT #1
« Loremipsumdolor sit amet, 
consectetueradipiscingelit, sed
diam nonummynibh euismod
tinciduntut laoreetdoloremagna 
aliquamerat volutpat. Ut wisienim
ad minimveniam, quisnostrud
exercitation ullamcorpersuscipit
lobortisnislut aliquipex ea
commodoconsequat. Duis autem
veleumiriure dolor in hendrerit in 
vulputatevelit esse molestie. Duis 
autemveleumiriure dolor in 
hendrerit in vulputatevelit esse 
molestie »

COMMENT #1
« « Loremipsumdolor sit amet, 
consectetueradipiscingelit, seddiam 
nonummynibheuismodtincidunt ut 
laoreetdoloremagna aliquamerat 
volutpat. Ut wisienimad minim
veniam, quisnostrudexercitation
ullamcorpersuscipitlobortisnislut 
aliquipex eacommodoconsequat. 
Duis autemveleumiriure dolor in 
hendreritin vulputatevelit esse 
molestie. Duis autemveleumiriure
dolor in hendreritin vulputatevelit
esse molestie »

SummaryLoremipsumdolor sit amet, consectetueradipiscingelit, sed
diam nonummynibheuismodtinciduntut laoreetdoloremagna aliquam
erat volutpat. Ut wisienimad minimveniam, quisnostrudexercitation
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This chapter highlights a number of practical challenges associated with 
ŘŜǾŜƭƻǇƛƴƎ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŀƴŘ ǎƻƳŜ ƻŦ ǘƘŜ ǎǇŜŎƛŦƛŎ 
issues the reviewed methodologies have faced in elaborating and applying 
their individual metrics. These issues include the level of uncertainties, 
frequency of updates, confidentiality, costs and timeframe.

4.1. LEVEL OF UNCERTAINTIES

Uncertainties are associated with the relevance of the indicator (cf. page §) 
and the choice and use of the methodology. This section looks at the desired 
level of precision and different practices to evaluate errors on estimates. It 
then looks at the magnitude and sources of the error and provides some 
ǇǊŜƭƛƳƛƴŀǊȅ ŎƻƴŎƭǳǎƛƻƴǎ ƻƴ ΨōŜǎǘ ǇǊŀŎǘƛŎŜΩΦ 

4.1.1. When is precision needed?
The need for precision depends on the way the information is used to inform 
investment decisions: for stock selection, industry-group weighting or 
allocation by asset-class and sector (see page §). 

ω To inform stock-picking and client selectionthe level of precision is crucial 
in industries with low dispersion between companies. Stock-picking based on 
carbon data makes sense only in industries facing a challenge related to 
carbon intensity: improving their contribution to the energy transition or 
managing policy risk (see page §). 

ωTo compute the footprint of a portfolio looking for precision on items in 
categories with low carbon intensity will generally not change much. Themed 
investments (e.g. tech funds) or investments that are blank in CO2 intense 
sectors may however still be affected, although we do not consider them 
material. Equally, it is important to focus on sectors with high carbon 
intensity and to have precise numbers especially if the size and diversification 
of the portfolio does not provide an averaging effect between companies. 
Carbon intensity at the portfolio level is often used by investors as a proxy for 
climate risk or performance (even if it is not always a relevant metric - cf. 
page §). Based on this analysis, table § (page §) provides a snapshot of the 
hotspots for which a good level of precision is required. 

In addition, policy makers and economists may want to calculate the order of 
magnitude of financed emissions in order to compare the climate impact of 
the whole financial sector (i.e. extended sum of portfolios) with that of other 
sectors. Here, any systematic deviation of the underlying model will be key 
insofar as absolute numbers are concerned (global emissions vs. ranking).

For the purpose of this study, we estimated the range and standard deviation 
of carbon intensity between industry-groups and asset types and between 
investees within these categories, using data from several providers. 

4.1.2. Practices regarding evaluation of uncertainty
The level of uncertainty of a footprint calculation depends on four factors:
- The systematic deviation of the underlying models and emission factors 

used for individual calculation (in the case of EEIO models for instance);
- The non-systematic errors in reporting and consolidation;
- The uncertainties introduced when average data are used as proxies;
- The positive averaging effect related to the diversification of portfolios.

4. PRACTICAL ISSUES

MAIN CONCERNS

GHG Protocol/UNEP-FI SURVEY
ά.ŜȅƻƴŘ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ŎƻƴŎŜǊƴǎΣ 
the main practical challenges 
identified by the GHG 
Protocol/UNEP-FI survey are: 
ω Řŀǘŀ ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ ǉǳŀƭƛǘȅΣ
ω ǘƛƳŜ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ǊŜǉǳƛǊŜŘ ŀƴŘ
ω ŎƭƛŜƴǘǎ ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅΦέ
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WHERE DO UNCERTAINTIES MATTER? 

Category Averagecarbonintensity Standard deviation

scope 1+21 all scopes2 scope 1+2 all scopes
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Carbon intensities (scope 1-2) from disclosed data 
for a selection of ICB4 sectors. Source: BofAML
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To date, no practitioner has systematically assessed the overall level of 
uncertainty associated with the data they provide. The best practices include:
- ¢ƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ŀ Ψ¢Ǌǳǎǘ ƳŜǘǊƛŎǎΩ ōȅ South Pole Carbon, based on 

consistency tests for reported data and the identification of companies 
footprints based on industry-group average intensity;

- The calculation of the standard deviation of reported data vis-à-vis modeled 
data by BofAMerrill Lynchto evaluate the uncertainty introduced by the use 
of a model;

In addition several practitioners used various techniques to reduce 
ǳƴŎŜǊǘŀƛƴǘƛŜǎ ŀƴŘ ΨŎŀƭƛōǊŀǘŜΩ ǘƘŜƛǊ ƳƻŘŜƭ όǎŜŜ ōƻȄ §).

4.1.3. Sources and magnitude of uncertainties
For the purpose of this study, we tried to estimate the uncertainties related to 
the various techniques and processes used in footprint measurement.

ωCorporate reporting. In most cases, carbon data provided by reporting 
companies for scope 1 and 2 are secondary data based on the application of 
emission factors to primary energy, raw material consumption and electricity 
purchases. The uncertainty of the related emission factors ranges from 5% (oil, 
gas and coal) to 10-15% (electricity). In addition, quality checks conducted by 
South Pole Carbon show that 25% of companies are affected by errors in 
reporting (cf. box §).

ωUse of life-cycle data. When practitioners apply process-based emission 
factors to outputs reported in physical units (oil barrels, tons of cement, etc.) 
by the companies, the level of uncertainty varies greatly between different 
types of products and industries: the chart § page § provides a series of 
examples ranging from 5% for energy products to 50% for manufactured 
goods. In many cases, the precision of activity data reported necessitates the 
use of industry averages rather than process-specific factors, which in turn 
leads to additional uncertainties (in some industries differences between 
old/innovative processes can be as high as 100% compared to benchmark). 

ω Use of emission factors per $ of revenue. Statistical departments usually do 
not provide the level of uncertainties associated with EEIO data, but the 
average uncertainty associated with national inventories is 20%. Besides, it is 
possible to analyze the various biases introduced in the development of 
emission factors. They include two main factors:
- The difference of price levels: temporal (i.e. inflation), between countries, 

and between products classified in the same category/industry. A 
comparison of different EEIO models for the same category allows an 
estimation of the order of magnitude of the standard deviation in various 
sectors (see box §).

- The second factor relates to the aggregation of several industries in terms 
of carbon intensity in broad industry groups for non-homogeneous 
industries. To limit this bias, the number of categories in the model is critical 
(cf. page §). For instance, 40-150 EEIO models use aggregate cement 
production with concrete production in Europe, which is roughly 10 times 
less carbon-intensive. This is not the case in the US 500-sectors model used 
as a basis by all practitioners reviewed. 

ω Matching with investees activity data.A third factor relates to the 
segmentation analysis of the investee activity and matching process with 
emission factors. This analysis can be relatively precise when EEIO taxonomy 
matches the categories reported by the investees, as is the case for basic 
resources and raw material production, and very imprecise for diversified 
groups such as General Electric or ABB Group. 

4

TRAKING AND REDUCING 
UNCERTAINTIES
- South Pole Carbon runs an 

automatic plausibility check on 
self-disclosed data and 
complement this with manual 
research. Reported data from 
1,000 companies are discarded. 

- Trucostsystematically check 
reported data, and correct them 
based on its model or other 
reported data (other sources, 
previous years, etc.).

- BofAML//ŀƳǊŀŘŀǘΩǎ
uncertainty matrix allows clients 
to understand how gaps in 
carbon disclosure in their 
investment universe affect the 
portfolio overall uncertainty. 

- Based on the standard deviation 
between companies and the 
average carbon intensity in each 
industry-group, CAF identifies 
industry-groups and asset 
classes which required detailed 
carbon or activity data and 
those which can be assessed 
based on industry average 
factors. 
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LEVELS OF UNCERTAINTY FOR SELECTED EMISSION FACTORS

3

4
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Cradle-to-gatelife-cycle emissionfactors
Source: ADEME

Cradle-to-gate life-cycle emission factors from the US and Chinese EEIO models
Source: 2°ii. 

GHG emissions per $ of economic activity. Basic currency conversion 
applied, no correction of purchasing power parity. Discrepencies can 
ǊŜƭŀǘŜ ǘƻ ΨǊŜŀƭ ŘƛŦŦŜǊŜƴŎƛŜǎΩ όŜƴŜǊƎȅ ƳƛȄΣ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ŜŎƻƴƻƳȅύ ƻǊ 
errors in the models

Average
Uncertainty

Standard error (in %) of the carbonfootprint between
real data and estimates, for two different classification 
levelsSource: BofAML



ω Use of industry/sector-average emission factors. Finally, uncertainty
arises when average factorsare used in place of real data. The use of 
sectorial mean values can be relevant for itemsin categories with low 
carbon intensity and/or low dispersion, but can be misleading for sectors 
with both high carbon intensity and high dispersion.

For instance, according to Inratethere is a factor 200 between lowest 
and highest estimatedscope 1 intensities for companies classified in the 
Energy sector(one of 10 sectors representing the whole economy in the 
Thomson-Reuters Business Classification).Therefore, usingthe sector 
average valueas a proxy for a company of this sector, which is very 
inhomogeneous, can be very far from reality. Of course, homogeneity 
between companies gets better with higher level of granularity in the 
definition of sectors. At the TRBC 124-industry level, the Energy 
sectorfor example is divided into 9 industries, in each of which 
highest/lowest intensities ratios are smaller than 10, and can be as small 
as 1.5. The table across provides a precise example for three food 
companies.

Despite the inevitable weakness of sector average data compared to 
individual company real data, it can still be totally relevant to use such 
industry mean estimatesat portfolio level, thanks to a statistical 
averaging effect ifthe portfolio is representative of the actual dispersion 
of the sector (see below 4.1.5.).

4.1.4. For ΨōŜǎǘ-in-ŎƭŀǎǎΩ selection: relevant for many industries
All in all, the deviation between modeled data and reported data for 
scope 1 and 2 emissions in carbon-intensive industry-groups gives a 
proxy for the magnitude of uncertainties related to these various factors 
(cf. box §). As a consequence, assuming that carbon intensity is a relevant 
metric (cf. discussion of performance indicators page §), the precision of 
models (assuming the application of best practices for each case) is 
sufficient to apply a best-in-class approach in some carbon-intensive 
industries like oil & gas, utilities and car manufacturers. This also holds 
even for the supply-chain and sold products emissions. On the contrary, 
in industries with less homogeneous activities (cf. chart §), such as capital 
goods, construction, computer manufacturing, or the financial sector, the 
emission intensity metrics should still be used with caution to enhance a 
qualitative analysis. Fortunately, for scope 1 and 2, the level of carbon 
reporting is higher in relevant carbon-intensive industry-groups (cf. page 
§), thus limiting the need for modeled data. As far as scope 3 is 
concerned, many carbon-intensive sectors also report activity data in 
volume or number of products per category (oil & gas, coal mining, car 
and aircrafts manufacturers, etc.) thus allowing relatively precise 
estimates (Cf. chart §).

4.1.5. For ΨōŜǎǘ-in-universeΩ ŀƭƭƻŎŀǘƛƻƴ ŀƴŘ ōŜƴŎƘƳŀǊƪƛƴƎ 
The high variability of firms emission profiles is not fatal to compute a 
carbon footprint at portfolio level in the absence of real data: above 200 
lines, assessments of diversified equity portfolios based on estimated 
scope 1+2 data show a rather small (20% or lower) deviationcompared 
with reported data, whatever the approach (EEIO models, IDWI models 
or even industry-group average data) (cf. chart §). This is in line with 
uncertainties for standard non-financial companies or product 
footprinting. 

4

Standard deviation
betweenmodel data 

and reporteddata for a 
selectedindustries in 

Scope 1+2
EEIO

Regressionmodels
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A
3577 
Food 

Products
22

66

-67% 33 -34%

B
3577 
Food 

Products
129 95% 76 70%

C
3577 
Food 

Products
50 -25% 46 8%

CO2 peer group estimates 
(in grams CO2eq/US$ of revenues)

Source: Bank of AmericaMerrill-Lynch 

These three food companiesare 
classified in the same category group 
of the 114-subsector FTSEIndustry 
Classification Benchmark (ICB4). While 
providing one of the finest financial 
nomenclature, these three firms are 
still at least 25% away from the sector 
average value, and one of them has a 
CO2 intensity twice the average of the 
sector. Using an even finer 
classification can remove further 
uncertainty: the three companies 
indeed belong to three different 
activities of the 900-categoryUS 
Standardized Industrial Classification 
(SIC), and estimated peer-group 
average data at this level allow to get 
closer to the real values.



4.2. FREQUENCY OF UPDATES

4.2.1. Practices
For equity managers, the frequency of updates is a key concern. Regarding 
financed emissions, the time lag of data is relevant at two levels:
- The lasted update of the underlying model providing carbon emission 
ŦŀŎǘƻǊǎ ƛƴ ƻǊŘŜǊ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ƛƴǾŜǎǘŜŜΩǎ ŦƻƻǘǇǊƛƴǘΤ

- ¢ƘŜ ƭŀǘŜǎǘ ǳǇŘŀǘŜ ƻŦ ƛƴǾŜǎǘŜŜǎΩ ŀŎǘƛǾƛǘȅ Řŀǘŀ ŀƴŘ ǊŜǇƻǊǘŜŘ ŎŀǊōƻƴ Řŀǘŀ 
(when available).

¢ƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ŦƛǊǎǘ ΨƭŜǾŜƭΩ ŘƛŦŦŜǊǎ ǎǳōǎǘŀƴǘƛŀƭƭȅ ōŜǘǿŜŜƴ ƳƻŘŜƭǎΦ 
Regression models are updated on a yearly basis, based on reported data. 
EEIO models are usually updated every 5 to 10 years by statistics 
departments, but they are adjusted every year by the data providers to 
reflect evolutions in price levels. Life-cycle data share similar update 
frequencies. 

For reported emissions and activity data, the company usually reports the 
results for the previous year between March and May. The data are then 
analyzed until October and sometimes until March (N+1). Finally, the asset 
managers apply these data to assess their portfolio usually at closure date 
(31/12/N+1).

At the end of the process, the information provided to the final investor is 
one to three years old. This process can however be speeded up: for the 
labeling scheme tested in France on +100 investment products by the 
CaisseŘΩ9ǇŀǊƎƴŜbank in 2008-10, the accounting standard required a 
maximum age of one year when printing the leaflets (cf. page §). Besides, 
most data providers developed online platforms that included an upload 
function for the data when released and performed live recalculations of 
the portfolio footprint based on the daily price of the securities. 

4.2.2. Stakes
!ǘ ŦƛǊǎǘ ǎƛƎƘǘΣ ǘƘŜ ǳǎŀƎŜ ƻŦ ΨǾƛƴǘŀƎŜΩ Řŀǘŀ ƳƛƎƘǘ ŀǇǇŜŀǊ ǘƻ ōŜ ŀ ƳŀƧƻǊ 
obstacle to professionals accustomed to tracking the weekly or daily 
performance of their portfolio. However the picture is actually more 
balanced:

ωThe stress-tests conducted in the context of the CaisseŘΩ9ǇŀǊƎƴŜbank 
project on funds and the balance sheet show that, in stock-based 
accounting, the inertia of portfolios is actually relatively high. This is 
obviously true for banking books due to the maturity of loans and the 
relative stability of clients profile, but also for most trading portfolios 
(especially mutual funds) that in most cases track the performance of a 
benchmark index and thus reproduce its industry-group allocation.

ωFrom a final user perspective, the annual financed emissions indicators 
are used in most cases as a proxy of either carbon risk or performance (cf. 
page §). Both risks and performance are actually connected to future 
and/or past emissions rather than annual emissions, rendering the 
ǊŜƭŜǾŀƴŎŜ ƻŦ ǘƘŜ ΨǳǇ-to-datenessΩ ƴŜƎƭƛƎƛōƭŜΦ 

ω Finally, in most cases, the levels of uncertainties do not capture yearly 
progresses in the eco-efficiency of processes, actually a minor factor in the 
consolidated footprint of a portfolio, relatively to changes in organizational 
boundaries (e.g. M&A) at company level and evolutions in the composition 
of the portfolio (cf. page §). 

4

COMMENTS FROM THE PANEL
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4.3. COST

4.3.1. Overview 
In the GHG Protocol/UNEP-FI survey, cost is identified by potential users 
as a major barrier to the development of financed emissions assessment. 
Our analysis shows that financed emissions calculation actually involves 
significant cost for research and data, but that scale economies, 
automation of data processing, and the use of sector-average factors for 
low-carbon intensity segments of the portfolios can keep the total cost 
for investors to largely insignificant levels. 

4.3.2. Cost of R&D
As shown in section 1, the accounting rules for financed emissions are 
still evolvingand gaps remain. R&D is therefore a key component of the 
total cost for financed emission data to date and will remain so in the 
future:

ωNo methodology without database. A difficulty specific to financed 
emissions assessment lies in the fact that methodology development 
should go hand in hand with the development of the related model, 
dataset and calculation tool. Unlike other carbon accounting metrics for 
non-financial companies, reporting guidelines by themselves do not 
make sense since it is almost impossible to cover a portfolio, not to 
ƳŜƴǘƛƻƴ ǘƘŜ Ƴƛƭƭƛƻƴǎ ƻŦ ƭƛƴŜǎ ƻŦ ŀ ōŀƴƪΩǎ ōŀƭŀƴŎŜ ǎƘŜŜǘ ōŀǎŜŘ ŜȄŎƭǳǎƛǾŜƭȅ 
on a bottom-up approach without any automation of data computing 
and the modelling. In the case of top-down approaches based on sector-
average factors, the same logic applies since most methodological 
aspects relate to the robustness of the underlying model. Furthermore, 
in all cases, the development phase requires on-going pilot-testing.

ωMulti -disciplinary approach needed. Such development requires a 
good knowledge of financial databases, carbon accounting, banks and 
AM information systems, bank accounting, macroeconomics, as well as 
database management and computer science. These multi-disciplinary 
skills are not often available in a single organization or department, even 
within financial institutions, where CSR or sustainability departments 
usually have little to no skills in these areas and a very low level of 
clearance to assess internal financial data. Siloismbetween activities 
within financial institutions and the low interest of mainstream 
professionals in climate issues also hinders the formation of efficient 
multi-disciplinary teams. In a nutshell, on paper large financial 
institutions do have the skills to develop a robust framework in-house, 
but most experiences reviewed show that in the real world, they are 
unable to do so. Moreover, in-house metrics may give rise to credibility 
issues.

ωLimited scale economies. To data most methodologies and tools have 
been developed by consultants and/or data providers in partnership with 
a strategic client. The upstream steps of the model development (e.g. 
EEIO or regression) usually involved academic researchers. The only 
exceptions identified are the BofAML model, developed in-house by a 
former client of data providers, and the CaisseŘΩ9ǇŀǊƎƴŜproject that 
turned into a collaborative initiative involving several institutions, 
including ADEME and NGOs (cf. page §). Based on the experience of 
practitioners, the cost of R&D ranges from $50,000 to $M1+ for a full 
framework (method, model, dataset and tool). It is usually co-financed by 
the client and the data provider or consultant. Despite the current 
limited size of the market for financed emissions data, the collaboration 
between practitioners has been limited to date, even if informal cross-
fertilization has taken place. 

4

TOTAL COST FOR INVESTORS
For a financial institution (bank, 
insurer, pension fund) the cost 
of fully assessing its financed 
emissions (balance sheet, asset 
under management, and sold 
investment products) using a mix 
of techniques can range from 
$10,000 to $200,000 per year, 
depending on the level of 
uncertainties and scope of 
reporting. In comparison, this is 
cheaper than the annual license 
fees paid by one financial analyst 
to access financial databases. 
Carbon screener access tools are 
available from $500/month

WHAT IF FINANCED 
EMISSIONS REPORTING 
BECOMES MANDATORY?
Financed emissions calculations 
are a capital-intensive activity: 
R&D expenditure and fixed costs 
are very high for a niche market. 
On the contrary, variable cost 
are limited to client relationship 
management and quality-checks. 
If the market gets bigger and 
regulation-driven, two effects 
can be forecasted:

ωData providers will be able to 
smooth out R&D and fixed costs 
and thus cut the prices by a 
factor of 2, 3 or more, in 
addition to realizing sharp 
improvements in data quality 
and accuracy of methodologies. 
Over time financed emission 
data will just be integrated in the 
basic package of financial 
databases.

ωBulk data processing and IT 
risk management will require the 
full integration of calculation 
models in internal information 
systems. Some tools offered by 
data providers already allow this 
at almost no extra cost. Thus, 
the estimated implementation 
cost is less than $100,000 per 
financial institution: about 0.01% 
to 0.05% of the cost of Basel III 
implementation!
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4.3.3. Cost of primary data
Unlike carbon footprinting for non-financial sectors, providing financed 
emissions data involve significant annual operational expenditures to ensure 
the access to financial databases. Indeed, due to on-going changes in market 
value and organizational boundaries for listed equities and corporate bonds, 
the activity data need to be updated on a yearly basis if users want to 
minimize uncertainties, even if industry-average emission factors are used. 
For bottom up approaches, they are also necessary to automate the matching 
of asset lines and investees. We estimate the annual costs between $50,000 
for a basic coverage of listed equities and about $300,000 for offering 
detailed assessment on a cross-assets basis. The annual cost of carbon data 
(e.g. license for the US EEIO model, LCA and CDP data) )is below $10,000 and 
included in the figures above. 

4.3.4. LƴǾŜǎǘŜŜǎΩ ŀŎǘƛǾƛǘȅ ŀƴŀƭȅǎƛǎ 
Depending on the methodological framework, the workload required to 
quality-check carbon data and/or analyze activity data ranges from zero to 
several hours per company. This procedure may have to be repeated for 
thousands of companies. In comparison, the time spent to analyze a company 
is 1-2 days in the ESG rating business and 5-15 days in mainstream equity 
research. In the organizations reviewed, the full time equivalent staff 
dedicated to analysis of carbon and activity data ranges from0 to 10 people. 
Several players have minimized as far as possible this workload, relying 
exclusively on standardized carbon and activity data already available in 
financial databases. However, this necessarily comes with limitations in terms 
of scopes covered and lack of precision where correlations are too weak. In 
the future, the potential extension to sold-products emissions, future 
emissions and non-corporate assets will increase the need for investee-by-
investee analysis. 

4.3.5. Portfolio assessment
The time required for portfolio assessment very much depends on the 
approach used and the availability of a calculation tool. Given the number of 
asset lines for banks or long-term investors, line-by-line approaches are 
limited to pilot-tests on portfolios. To apply footprint assessment to a bank or 
an institutional investor, it would take thousands to millions of man-hours. To 
avoid this, three approaches are applied:

ω Top-down approachused by P9XCA(Credit AgricoleCIB) and Cross-Asset 
Footprint(in partnership with AFD) is based on sector-average emission 
ŦŀŎǘƻǊǎ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ŎŀǘŜƎƻǊƛŜǎ ŀƭǊŜŀŘȅ ǳǎŜŘ ƛƴ ōŀƴƪǎΩ ƛƴǘŜǊƴŀƭ ǊŜǇƻǊǘƛƴƎ 
systems. The implementation of Basel II PilarIII has lead to huge 
ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜǇƻǊǘƛƴƎ ƻŦ ōŀƴƪǎΩ ŜȄǇƻǎǳǊŜ ōȅ ƛƴŘǳǎǘǊȅ-group 
and type of asset. With such approaches, the assessment of a bank balance 
ǎƘŜŜǘ Ŏŀƴ ōŜ ƭƛƳƛǘŜŘ ǘƻ ŀ ŦŜǿ ƘƻǳǊǎ ǘƻ ƎŜǘ ŀ ŦƛǊǎǘ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ ΨƘƻǘǎǇƻǘǎΩΦ

ω Bottom-up approaches are necessary to assess the hotspots, if the investor 
wants to manage its performance or benchmark it against peers. In this case, 
calculation tools allow bulk data processing by automating the matching 
between asset lines and financed emissions data. Nevertheless, automation 
still requires, as a rule, the manual processing of residual lines.

ω Peeling the onions. Institutional investors have a significant part of their 
assets invested in investment trusts, funds of funds, and other types of boxes 
within boxes vehicles. Two options are available in order to deal with this in a 
cost effective way: applying category-average factors when a benchmark 
index or generic portfolio can be used as a proxy, or using online calculation 
and reporting platforms (cf. page 66).

4

CONFIDENTIALITY
Accessing the components of 
investment portfolios and 
balance sheets in financial 
institutions requires a high level 
of clearance, which is usually not 
provided to the CSR or 
sustainability department in 
charge of piloting tests.
For most practices reviewed, this 
issue is managed via 
confidentiality agreements 
between the clients and the data 
provider. Besides, the 
development of assessment 
software and apps embedded in 
financial data terminals (Cfnext 
pages) allows investors to assess 
their portfolio while keeping the 
components confidential.

As far as public reporting is 
concerned, the disclosure of 
financed emissions, even with a 
high level of details regarding the 
breakdown by industry-group 
and asset type does not 
significantly reveal information 
that are not already available in 
financial databases, annual 
reports and market studies. If 
applied to extended scopes with 
advanced methodologies, they 
might however shed light on 
some controversial facts e.g. the 
heavy weight of derivatives and 
the weakness of SME outstanding 
loans in banks balance sheets, or 
the short term investment 
horizons of long term investors. 

65



FOCUS: ASSESSMENT TOOLS

66

TRUCOST EBoard
Trucostproprietaryplatform isdesignedfor equitymanagers 
and equity researchanalysts. It provides:
ωA screening tool (4,500+ listedcompanies), providingcarbon
metricsand the sources of carbondata for eachline. 
ωDetailledcompanybriefings for anycompanyin the research
universe, includinga breakdown of GHG emissionsby scope, 
the statusof carbondisclosure, a peeranalysis, other
environmentalimpacts and the relatedexternalcost.
ωA portfolio analysistool, allowingto compare its consolidated
impact to a chosenbenchmark. For portfolio analysis, the user 
shouldenter financialidentifiers(ISIN, SEDOL or FactSet
Tickers) as well as constituentsΩ weightsor value of holdings are 
requiredto run somecarbonand environmentalanalysis.

To bedeveloped
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InvestmentCarbonScreeneron Bloomberg
The South Pole Carbonapp(availableas an option on 
Bloomberg) isdesign for equitymanager and equityresearch
analysts. It allows:
ωto uploadanyequityportfolio (from the client portfolios on 
Bloomberg) or build one bottom up in the screener. The app
allowsbulkprocessingvia ID codes. 
ω To look up individualsecurities(40,000), gettingemissionper 
company, per shareof investmentwith information on the level
of trust in data.
ω Shows reportedvs. approximateddata and rates plausibility.
ω To visualizethe consolidatedemissionswith graphical
explanation: sectorexposurevs emissionexposure, Top 5 
Emittersportfolio and equallyweighted, etc
ω Downloadall data into excel, as well as investmentfootprint
factsheetwith graphs and metricsςlabelledwith the client logo.
ω The price is 6,000 USD/ year in addition to the cost of the 
Bloomberg access. The chart below provides a snapshot of the 
download history since the launch of the product.
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CROSS-ASSET FOOTPRINT 
CALCULATOR
The software isavailableonline or as a 
ΨǿŜō ǎŜǊǾƛŎŜΩ ǘƻ ŦǳŜƭ ŎƭƛŜƴǘǎ internal
information systems. It isdesignedfor 
multi-assetsportfolio managers, banksand 
insurers. It combine a calculatorfor 
investees, a reportingtool and a calculator
for portfolio managers. It allows:
ωto uploada list of securitiesand other
assetlinesfor bulkprocessing(equities) or 
to enter eachline manually;
ωto assigncarbonintensitiesto eachasset
line, usingǘƘŜ ΨemissionfactorslibraryΩ 
(40,000 equities, sovereignbonds, average
factorsfor corporatebonds, SMEs, 
mortgages, etc.) ;
ωto addnew investeesin the librarybased
on their industryassignment, activitydata 
or carbondata.
ωto aska client or an investeeto estimate
and shareits footprint (whilekeeping
activitydata and components confidential).
ωThe user seethe footprint line-by-line, 
the consolidatedfootprint, as well as the 
breadownof emissionsacrossthe energy
supplychainto visualizedouble-counting. 
The resultscanbe downloadedas an excel
sheetand/or uploadedas an emission
ŦŀŎǘƻǊ ƛƴ ǘƘŜ ŎƭƛŜƴǘǎ Ψemissionfactor libraryΩ 
(for fundsof funds).
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4.4. CONCLUSION

Data quality, confidentiality and cost are among the main perceived barriers to voluntary 
deployment of financed emissions assessment. 

The review shows that a combination of reported carbon data and modeling techniques allows for 
an assessment of financed emissions with a sufficient level of certainty to inform investment 
decisions. Assessments are far more precise than the macroeconomic data used to inform policy-
making decisions. Nevertheless, measurement and optimization of uncertainties remain a work in 
progress for practitioners and further research in this field is needed. 

The available calculation tools enable a combination of bulk data processing and top-down 
estimates. The implementation costs is thus marginal for most financial institutions.

REVIEW PANEL VIEWS

COMMENT #1
« Loremipsumdolor sit amet, 
consectetueradipiscingelit, sed
diam nonummynibh euismod
tinciduntut laoreetdoloremagna 
aliquamerat volutpat. Ut wisienim
ad minimveniam, quisnostrud
exercitation ullamcorpersuscipit
lobortisnislut aliquipex ea
commodoconsequat. Duis autem
veleumiriure dolor in hendrerit in 
vulputatevelit esse molestie. Duis 
autemveleumiriure dolor in 
hendrerit in vulputatevelit esse 
molestie »

COMMENT #1
« « Loremipsumdolor sit amet, 
consectetueradipiscingelit, seddiam 
nonummynibheuismodtincidunt ut 
laoreetdoloremagna aliquamerat 
volutpat. Ut wisienimad minim
veniam, quisnostrudexercitation
ullamcorpersuscipitlobortisnislut 
aliquipex eacommodoconsequat. 
Duis autemveleumiriure dolor in 
hendreritin vulputatevelit esse 
molestie. Duis autemveleumiriure
dolor in hendreritin vulputatevelit
esse molestie »

SummaryLoremipsumdolor sit amet, consectetueradipiscingelit, sed
diam nonummynibheuismodtinciduntut laoreetdoloremagna aliquam
erat volutpat. Ut wisienimad minimveniam, quisnostrudexercitation
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PART III. TOWARD 2° INVESTING

WE
NEED
TO GO 
THERE
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1.1. STATUS QUO: CARBON INTENSITY PER $ AS A PROXY

1.1.1. ²Ƙŀǘ ŎƻǳƭŘ ōŜ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ŀǎǎŜǎǎƛƴƎ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩΚ
²Ŝ ŘŜŦƛƴŜ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ŀǎ ǘƘŜ GHG emissions associated with a 
financial asset (equity, bond, loan, etc.). !ǎǎŜǎǎƛƴƎ ǘƘŜǎŜ ΨŦƛƴŀƴŎŜŘ 
ŜƳƛǎǎƛƻƴǎΩ ƛǎ ŀƴ ƛƴǘŜƎǊŀƭ ŜƭŜƳŜƴǘ ƛƴ ŀŎƘƛŜǾƛƴƎ ǘƘŜ н° climate target. As 
shown on page §, quantitative approaches based on the assessment of 
impacts potentially offer significant benefits over traditional SRI and green 
investing approaches (based on the assessment of investment processes) 
for investors and policy-makers. The main one is to allow the development 
of cross-industries and cross-assets performance indicators. 

The purpose of this section is:
- ¢ƻ ŀƴŀƭȅȊŜ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǳǎŜǎ ƻŦ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ƳŜǘƘƻŘƻƭƻƎƛŜǎ vis-

à-vis the expectations of investors and policy-makers;
- To understand if the current users exploit the full potential of these 

methodologies;
- To identify the next steps to bridge the gaps between expectation and 

reality. 
We consider the application of carbon metrics at portfolio level by:
- Analysts and data providers informing investment decisions;
- Asset managers (investment strategy and performance measurement);
- Asset owners (definition of mandates and objectives);
- Policy-makers (metrics used for incentives and prudential frameworks). 

The use of carbon data to inform mitigation strategies and risk 
management at company level, especially in the context of shareholder 
activism and dialogue, is beyond the scope of this study. We focus on the 
ŘƛǊŜŎǘ ǳǎŜ ƻŦ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴΩ Řŀǘŀ ǘƻ ǎŜƭŜŎǘ ƻǊ weigh securities, 
ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ ŀǎǎŜǘǎ ŎƭŀǎǎŜǎΦ 9{D ƛƴǾŜǎǘƳŜƴǘ ǇǊƻŎŜǎǎŜǎ ǳǎƛƴƎ ΨŦƛƴŀƴŎŜŘ 
ŜƳƛǎǎƛƻƴǎΩ ŀǎ Ǌŀǿ data to help formulate an opinion on the climate strategy 
of a company are not covered.

1.1.2. How does carbon data inform investment decisions?
¢ƻ ŘŀǘŜΣ ǘƘŜ ƻōƧŜŎǘƛǾŜǎ ŦƻƭƭƻǿŜŘ ōȅ ƛƴǾŜǎǘƻǊǎ ǿƘŜƴ ǳǎƛƴƎ ΨŦƛƴŀƴŎŜŘ 
ŜƳƛǎǎƛƻƴǎΩ ŀǊŜ ƳƻǊŜ ƻǊ ƭŜǎǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘƻǎŜ ƻŦ {wL ƛƴǾŜǎǘƻǊǎ όŎŦΦ ōƻȄ §) 
when they use ESG criteria. On paper, they are used as a proxy to assess 
either their exposure to financial risks correlated with carbon intensity 
(a.k.a. carbon risk ςcf. page §) or their contribution to financing the 
transition to a low-carbon economy (a.k.a. climate performance and 
responsibility ςcf. page §ύΦ .ǳǘ ƛƴ ǇǊŀŎǘƛŎŜΣ ǘƘŜ ǿŀȅ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ŀǊŜ 
used is not always consistent with the objective followed. 

ω Investment research. Equity research analysts (sell side or buy side) use 
carbon intensity data to adjust their ESG rating or the valuation of the 
company (DCF) - cf. page § for examples.

ω Selection. The selection of the less carbon-intensive companies within 
their industry-group, while keeping the industry-group weighting in line 
ǿƛǘƘ ǘƘŜ ōŜƴŎƘƳŀǊƪ ƛƴŘŜȄ ǎŜŜƳǎ ǘƻ ōŜ ǘƘŜ Ƴŀƛƴ ǿŀȅ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ 
ŀǊŜ ŘƛǊŜŎǘƭȅ ǳǎŜŘ ōȅ Ψƭƻǿ-ŎŀǊōƻƴΩ Ŝǉǳƛǘȅ ŦǳƴŘǎ ƳŀƴŀƎŜǊǎ ŀƴŘ indices

1. SETTING PERFORMANCE INDICATORS
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providers (e.g. NYSE-9ǳǊƻƴŜȄǘΨ [/млл ƛƴŘŜȄύΦ In corporate lending, Bank of America sets a target on the carbon intensity 
of its loan book to the electric utilities (cf. page §). Finally Credit AgricoleCIB uses its assessment to identify priorities for 
the development of sector-specific policies.

ω Industry-group allocation. A small minority of SRI investors underweights carbon-intensive industry-groups thus 
diverging significantly from benchmark indices (e.g. Mirovaςan investment division of NatixisAM), and not requiring 
quantitative carbon data to inform decisions. In most cases, this approach is limited to oil & gas extraction and coal 
mining. 

ω Strategic asset allocation. We have identified very few investors relying on carbon data to adjust asset-class 
weighting, with such cases usually limited to the pilot tests conducted in the context of Mercer study (cf. page §). In 
these cases, the focus is climate-risk management. Carbon intensity is simply used as a metric among others to calculate 
the risk profile of each asset class. 

ω Ranking of equity funds and savings products. Several rankings have been published by Trucostand its partners in the 
UK, US, Australia, XX. Online brokers like BNP tŀǊƛōŀǎΩ subsidiary CortalConsors(France, Germany) also use footprinting
to provide additional criteria to their clients for funds selection. From 2008 to 2009, the retail bank CaisseŘΩ9ǇŀǊƎƴŜ
(France) applied this approach to all its savings products (cf. page §). Many funds managers responded to this new trend 
by assessing and disclosing their financed emissions. Some of them have set absolute reduction targets (cf. page §).

ω Banks footprints. Finally, several NGOs published bank rankings based on Profundoand Utopies/ Inratedata to inform 
ŎƭƛŜƴǘǎΩ choice for current and savings accounts. Some banks, like RBS and Credit Agricole-CIB, have taken up the 
ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ƳŜǘƘƻŘƻƭƻƎƛŜǎ to publish their own footprint measurement (cf. page §). Generally these banks did 
not use the results in the context of marketing campaigns. Recently ASN (The Netherlands) set the goal to be carbon 
neutral by 2030.

hǾŜǊŀƭƭΣ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ Řŀǘŀ ŀǊŜ ǳǎŜŘ ƛƴ ǘǿƻ ǿŀȅǎΥ
- To communicate on consolidated emissions at portfolio level;
- To optimize carbon-intensity based on a best-in-class approach with carbon data acting as a complement or 

substitute to ESG ratings (subject to the same limitations, cf. page §).
However, we did not identify investors using all levers available to optimize carbon-intensity thus failing to exploit the 
full potential of financed emissions metrics. The main reason is the willingness to fit in traditional investment processes 
(notably the use of benchmarks), but there are also technical difficulties in situating relevant performance indicators and 
targets at portfolio level. 
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Selection
(stocks & clients)

Strategic asset allocation
(weighting by asset-class or 
type of investment product) 

Industry allocation 
(e.g. choice of the 
benchmark)

FIG. § . LEVERS FOR CARBON-INTENSITY OPTIMIZATION
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FIG. 1. CASE STUDIES: RISK ASSESSMENT

IMPACT OF A 2° SCENARIO ON ASSETS VALUE

Carbon Trust/McKinsey (2008) HSBC Global Research (2012)

Coal 
business

-44%

-7%

Average 
impact on UK 
Big 4 
mining cies

Most 
impacted 

diversified UK 
mining cie

-15%

Oil & Gas 
EP

-35%

Automotive

-65% -65%

Aluminum
+60%

+30%
+5%
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NB: The HSBC study only addresses risks related to coal mining

-11%

Institutional 
ƛƴǾŜǎǘƻǊΩǎ 
portfolio

(45% equity, 
45% bonds, 5% 

real estate)

Mercer (2010)

MERCER, 2011- Climate Change 
Scenarios ςImplications for Strategic 
Asset Allocation

In this report, Mercer analyzes the 
impact of climate change on 
institutional investment portfolios, with 
a focus on how strategic asset allocation 
can contribute to the resilience of 
portfolios and the opportunity to align 
ƛƴǎǘƛǘǳǘƛƻƴŀƭ ƛƴǾŜǎǘƻǊǎΩ ƛƴǘŜǊŜǎǘǎ ǿƛǘƘ 
ōƻǘƘ ǘƘŜƛǊ ŎƭƛŜƴǘǎΩ ŦƛƴŀƴŎƛŀƭ ƛƴǘŜǊŜǎǘǎ ŀƴŘ 
the objective to fight against climate 
change. A scenario analysis is made 
through the distinction of families of 
risks and opportunities based on 3 
factors: technology, physical impacts 
and carbon policy (which are estimated 
to have a potential contribution to 
overall portfolio risk reaching as much 
as 10%).
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Carbon Trust / McKinsey, 2008 -
Climate change ςa business 
revolution?How tackling climate 
change could create or destroy 
company value

The Carbon Trust / McKinsey study 
computed such adjusted DCF in a 
number of 2000-2050 climate 
scenarios to a low carbon economy 
(here the most ambitious scenarios 
have less than 20% chance of limiting 
climate change to +2°C), driven by 
either carbon markets, targeted 
regulations, technology innovation or 
consumption patterns. It appears that 
depending on the preparedness of 
companies and the sensitiveness of 
sectors, these low carbon scenarios 
can lead to either strong value 
creation opportunities or significant 
potential risks. The Automotive and 
Aluminumsectors are for instance 
facing a potential 65% risk, while 
companies in Building materials can 
demonstrate an opportunity up to 
80% gain in value.

Standard & Poor's, 2013 - What A Carbon-Constrained Future/ƻǳƭŘ aŜŀƴ CƻǊ hƛƭ /ƻƳǇŀƴƛŜǎΩ /ǊŜŘƛǘǿƻǊǘƘƛƴŜǎǎ
In this report, Standard & Poor'sassess the implications of future carbon constraints (driven by aseries of global, national, 
and local policy actions aimed at moderating CO2 emissions and reducing demand forhydrocarbon products and crude oil) 
on the oil sector on moderately sized, independent, unconventional oil companies andmajor oil and gas producers. In this 
scenario, where oil prices tend to decreaseif less reliance is to be placed on undeveloped or probable reserves than at 
present, the results show adeterioration in the financial risk profiles of small non-diversifiedcompanies that could lead to 
downgrades over2014-2017.

HSBC Global Research, 2012-
Coal and Carbon τStranded assets: 
assessing the risk

In this report, HSBC Global Research 
focused on the UK Coal Mining sector, 
using three different 'carbon future' 
scenarios affecting the demand of 
coal. It appears that carbon 
constraints post-2020 leading to a 
declining coal industry could impact 
DCF valuations of coal assets by as 
much as 44%.The impact on UK 
major miners stocks value could be -
7% under the most extremescenario 
and as much as -15% for coal-heavy 
miners.



FIG. 1. CASE STUDIES: PERFORMANCE

Bank of America: 
Setting relative targets

RBS: Trackingabsolute
performance
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HUGUES

EXPOSURE TO REGULATION AND LITIGATION
7. Sales geographic exposure
8. Supply-chain geographic exposure
9. Facilities geographic exposure 
10. Critical size to be an interesting target for litigation
CAPACITY TO ADAPT TO NEW POLICIES
11. Cash available for acquisitions, R&D and face liabilities
12. Ability to relocate facilities and supplies
13. Cost pass through capacity
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FIG. § . FROM CARBON INTENSITY TO CREDIT RISK EXPOSURE

TIME DIMENSIONS OF CARBON RISK
4. Past emissions (litigation)
5. Annual emissions (carbon price)
6. Locked-in emissions (impairment)

CARBON INTENSITY OF ACTIVITIES
1. Sold products (scope 3)
2. Supply chain (scope 3)
3. Facilities (scope 1 and 2)

4

5
6

1.2. MOVING TOWARDS MANAGING CARBON RISK 
EXPOSURE

1.2.1. Format required to fit in risk assessment frameworks
This section explore the potential of financed emissions to be used as a 
basis for the development of carbon risk indicators that can fit in current 
and future risk assessment frameworks. As defined page § , carbon risk is 
threefold: the carbon price risk, which is ongoing but minimal in a 
foreseeable future; impairments due to the carbon bubble burst; and risks 
of climate litigation, which are point-in-time risks and probably not 
material for several years. 

Consequently, most carbon risks are not material for the 1 to 5 years 
horizon of standard risk-assessment models and frameworks, from equity 
and credit-risk analysis (3-5 years max) to prudential frameworks such as 
Basel III and Solvency 2 frameworks (mostly focused on the next 12 
months). Therefore, from a business perspective, carbon risk assessment is 
only relevant for very long-term investors with buy and hold strategies. As 
far as regulation is concerned, it would require the introduction of long-
term stress tests to cover point-in-time risks at company or financial 
institution level. Finally, these stress tests might be useful for regulators in 
order to monitor systemic risks. In each case, we assume that it would 
make sense to assess the full spectrum of carbon risks. 

1.2.2. Data required and current practices
For our three categories, the carbon risks are concentrated in a few sectors 
(e.g. energy, utilities, auto, real estate ςcf. page § ) with relatively good 
reporting practices for both carbon and relevant activity data.

ωThe case of non-financial organizations.The case studies page § give a 
good overview of the current landscape of practices. The best practices are 
based on a stress test of specific scenarios for a specific industry conducted 
on an ad hoc basis. They have in most cases been computed by equity 
research teams (Cheuvreux, HSBC, XX), credit-rating agencies (S&P) or 
strategic advisors (McKinsey) based on a modification of their existing DCF 
model. They only cover non-financial companies in risky industries. 

The scenario is usually based on the increase in the price of carbon and 
more recently on a sharp drop in the demand for fossil-fuels based on the 
IEA 2° scenario. We did not identify scenarios based on litigation. 

άvǳƻǘŜέ LƴǾŜǎǘƻǊ
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To assess the carbon risk exposure of a company, the data required are:
- The GHG emissions, covering for certain industries the sold products 

emissions (scope 3), as well as the past and locked-in emissions. On these 
items, carbon data are inexistent and activity data reporting is minimum 
(cf. page § )

- A dozen of other activity parameters affecting the exposure and 
resilience to policies and litigation risks (cf. figure § above). Reporting 
on these items is also minimal and not standardized. The assessment 
therefore requires an in-depth analysis of each company.

Our analysis shows that, even if methodological frameworks have been 
developed by several equity research teams, it remains very difficult to 
assess carbon risk based on publicly available data. To date this analysis is 
possible for reporting organizations themselves, or in the best case 
mainstream analysts who know the company, the industry, have a good 
access to their top management and run a DCF model on a regular basis. 
Specifically, we believe that this is expertise is limited to brokerage houses, 
credit-rating agencies and large asset-managers. 

ω The case of financial organizations and diversified portfolios
To inform selection and industry-allocation, investors need risk indicators on 
non-financial companies and assets (central governments, mortgages, etc.), 
but also on financial companies (banks, insurers, mutual funds, etc.) that 
usually represent at least 20%of their assets (cf. page § ). All the same, if 
reporting practices are to develop in the financial sector, the reporters need 
to build an indicator relevant for their audience. 

At portfolio level, most quantitative approaches are based on a price set on 
consolidated financed emissions and do not distinguish the type of 
regulatory or litigation risks they face. Usually, the same approach is applied 
whatever the maturity of credit and the turnover of trading portfolios. We 
believe that this type of approach is useful in order to raise awareness but 
not robust enough to inform risk management. We only identify a few 
alternative approaches for multi-assets portfolios (cf. page §), which are 
based on asset-classes scoring, rather than financed emissions. 

1.2.3. Next steps
We believe that carbon-risk assessment can be a driver of non-financial 
companies carbon reporting on new metrics more relevant to investors, but 
ǿƛƭƭ ƴƻǘ ōŜ ǘƘŜ ǎƻƭŜ ǇǳǊǇƻǎŜ ƻŦ ƛƴǾŜǎǘƻǊǎΩ ŀŎŎƻǳƴǘƛƴƎ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƻŦ ǘƘŜƛǊ 
consolidated financed emissions, at least in the short and medium term 
faces a number of challenges:

ω First because carbon-intensity is only a piece of the puzzle of carbon-risk 
(cf. figure §) and cannot enable proper risk assessment if reported 
separately from the other pieces (cf. box §). Since financial institutions will 
not report line-by-line for confidentiality reasons, they can only report on a 
risk exposure score(i.e. not on their financed emissions).

ω Secondly because given the resources required to assess each investee, it 
will be very costly to develop specific datasets in silo. These datasets are 
therefore unlikely to emerge if brokerage houses and credit-rating agencies 
are not required by their clients to provide data on an ongoing basis.

ω Finally, the materiality of carbon-risk in existing risk assessment 
frameworks is too weak to forecast a rise in demand in the short term. If 
they become a driving force, we believe that policy-makers are more likely 
to prioritize carbon performance, which is both less costly to evaluate and 
more material to public policy goals. 

THE CARBON EFFICIENCY 
HYPOTHESIS 
« Carbon efficiency is valuable for 
all companies because it can 
reduce operating costs, help drive 
lean business, encourage product 
innovation and strengthen supplier 
relationships. In addition, research 
has shown that achieving high 
levels of carbon efficiency is not 
easy, so it is a useful test for good 
management overall. The Carbon 
9ŦŦƛŎƛŜƴŎȅ IȅǇƻǘƘŜǎƛǎ όΧύ ǇǊƻǾƛŘŜǎ ŀ 
rationale for tilting the indices for 
all companies, including those with 
comparatively low emissions 
intensities.» Extract from the FTSE 
Carbon Index brochure

GHG Protocol/UNEP-FI 
LONDON WORKSHOP
ά{ƻƳŜ investors at the workshop 
did think that using GHG emissions 
data at the investee level 
(company-by- company, 
transaction-by-transaction) is 
useful and necessary in order to 
understand and assess GHG risk 
exposure. 

However, once data at the 
investee-level is aggregated into 
data at the portfolio level it loses its 
ability to inform risk assessment. 
This is because carbon risk is a 
function of both carbon emissions 
(or carbon emissions intensity) and 
carbon regulation (carbon price, 
etc.) in the places where the 
emissions occur. 

As portfolios will most often be 
associated with GHG emissions 
from a variety of potentially very 
different countries, jurisdictions 
and regulatory frameworks, carbon 
data (absolute and intensity 
figures) at portfolio level will often 
not enable carbon risk 
assessmentΦέ Extract from the 
summary
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1.3. MOVING TOWRDS MANAGING CARBON 
PERFORMANCE

1.3.1. Requirements to build performance indicators
This section analyzes the possibility to use financed emissions data to build a 
carbon performance indicator(s). For the purpose of this report, we define an 
ƛƴǾŜǎǘƻǊΩǎ Ψcarbon ǇŜǊŦƻǊƳŀƴŎŜΩ ŀǎ ƛǘǎ ŎƻƴǘǊƛōǳǘƛƻƴΣ ǇƻǎƛǘƛǾŜ ƻǊ ƴŜƎŀǘƛǾŜΣ ǘƻ 
financing the transition to a low-carbon economy, in line with 2° scenarios 
(see page §). This definition is focused on mitigation rather than adaptation. 
We assume that the purpose of indicators at portfolio level is to manage the 
ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǘƘŜ ǇƻǊǘŦƻƭƛƻ ŀƴŘ ǊŜǇƻǊǘ ǊŜǎǳƭǘǎ ƛƴ ƻǊŘŜǊ ǘƻ ƛƴŦƻǊƳ ŎƭƛŜƴǘǎΩ 
ŀƴŘ ƛƴǾŜǎǘƻǊǎΩ ŎƘƻƛŎŜǎ ŀƴŘ ōŜƴŜŦƛǘ ŦǊƻƳ ǇƻǘŜƴǘƛŀƭ ǘŀȄ ƛƴŎŜƴǘƛǾŜǎΦ 
Consequently, performance indicators should allow users to:
- Benchmark diversified portfolios;
- Set performance targets for inclusion in mandates and bonus schemes;
- Optimize the carbon footprint while continuing to finance the economy;
- Link performance with climate policy goals (2° scenarios).

To be effective, these indicators should fit in investment processes:
ωThey are useful when investors use metrics to weight portfolios with a top-
down approach: creation of benchmarks, definition of mandates, strategic 
asset allocation, setting of sector exposure for loan books, etc. 
ωThey need to be used hand-in-hand with standard metrics such as liquidity, 
risk exposure and management cost in order to optimize climate 
performance without compromising financial performance.

1.3.2. Defining a relevant denominator
¢ƻ ŘŀǘŜ Ƴƻǎǘ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊǎ ōŀǎŜŘ ƻƴ ΨŦƛƴŀƴŎŜŘ ŜƳƛǎǎƛƻƴǎΩ ƳŜŀǎǳǊŜ 
the carbon intensity per $. The most common indicators are expressed:
ωper $ of investee turnover, and sometimes per EBITDA for equity portfolios;
ω ǇŜǊ Ϸ ƻŦ ŀǎǎŜǘ ƘŜƭŘ ōȅ ǘƘŜ ƛƴǾŜǎǘƻǊ ŦƻǊ Ŝǉǳƛǘȅ ŀƴŘ Ƴǳƭǘƛ-assets portfolios.

On paper, financed emissions data offer the possibility to inform industry 
weighting and strategic asset allocation. To a certain extent NGOs, retail 
banks and online brokers who compare the carbon intensity of funds and 
banks use the data this way. However, current indicators based on carbon 
intensity per $ of asset or turnover are just a proxy for climate performance. 
Their use as a genuine performance indicator is limited by two factors: 
- The biases related to price levels and capital intensity;
- The denominator in $ that does not measure the economic contribution.

4

CARBON INTENSITY OF ACTIVITIES
1. Locked-in emissions of assets
2. Future emissions of capital expenditure
3. Potential impact of R&D expenditures 
ECONOMIC CONTRIBUTION
4. Contribution to financing long term investment needs
5. Strategic role of capital vsother factors
FINANCIAL PROFILE
6. Expected returns
7. Credit and market risk
8. Diversification of exposure
9. Liquidity
10.Cost of asset management fees
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« ASN .ŀƴƪΩǎgoal is to be
climateneutralin 2030. This 
meansthat investmentsin 
projectsthat reduceemissions
by the use of renewable
energyor energyefficiency
measureswill have to 
counterbalancethe emissions
causedby other investments
by ASN Bank. » ASN internal
document


