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Climate change and biodiversity loss are major environmental challenges that
society faces . Companies have great potential to mitigate climate change and
biodiversity loss . The European Union introduced the Corporate Sustainability
Reporting Directive (CSRD) in 2023, mandating large companies to report the
environmental risks and environmental impacts .While large companies disclose
direct (scope 1) and energy-related (scope 2) greenhouse gas (GHG) emissions,
indirect value-chain emissions (scope 3) are inconsistently reported, even though
they typically represent the largest share of total company GHG footprints .
Disclosure of biodiversity footprints is even more limited and lacks
standardization .
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We developed a novel framework, based on EXIOBASE input-output analysis , to
assess the GHG and biodiversity footprints of individual companies and of the
whole MSCI All Country World Index (ACWI), which covers about 85% of the global
investable equity.
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Sector average GHG and
biodiversity footprint intensities

Fig. 1 | Sectoral intensity of GHG and biodiversity footprints averaged across MSCI ACWI
companies within each sector. a, GHG footprint intensity (tonnes CO -eq per million euro) by sector.
b, Biodiversity footprint intensity (MSA-loss∙km  per million euro) by sector.

2
2

GHG and biodiversity footprint intensities vary considerably across economic
sectors (Fig. 1). Sectors such as coal mining (COL), distribution and trade of
electricity (DTE), non-metallic mineral products (NMM), gas manufacture and
distribution (GAS), and metal production (MET) have the highest GHG footprint
intensities. These sectors are either directly involved in energy production and
distribution or represent energy-intensive heavy industries. The agricultural (AGR),
food production meat (FDM), seafood (SEA), dairy products (DAI), and paper
products (PAP) sectors, have the highest biodiversity footprints, primarily via land
use impacts.
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Scope 3 impacts dominate
across the value chain

Fig. 2 | GHG and biodiversity footprints of MSCI ACWI companies by sector. a, Share of total GHG
and biodiversity footprints by scope. b, Top 15 sectors with the highest GHG footprint. c, Top 15
sectors with the highest biodiversity footprint. The circle indicates the cumulative percentage
contribution across all sectors.

More than 60% of GHG and biodiversity footprints occur upstream or downstream
in the value chain (scope 3; Fig. 2a). Oil and gas mining and chemical products
exhibit high levels of direct GHG footprints, primarily due to the extraction and
refining of fossil fuels. They also cause direct biodiversity footprints due to mining
activities. In contrast, the financial intermediation and wholesale and retail trade
sectors have low direct and high indirect environmental footprints.
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A small number of companies
drive a large share of impacts

Fig. 3 | Share of GHG and biodiversity footprints by top emitting companies in MSCI ACWI. a, b,
GHG footprint (a) and scope share (b) of the top 100, 200, and 500 companies compared to total
MSCI ACWI climate footprint. c, d, Biodiversity footprint (c) and scope share (d) of the top 100, 200,
and 500 companies compared to total MSCI ACWI biodiversity footprint.

As shown in Fig. 3, both GHG and biodiversity footprints are highly concentrated
among a relatively small number of companies within the MSCI ACWI. The top 100
highest-impacting companies account for 55-59% of total GHG and biodiversity
footprints. The top 100 companies are responsible for more than half of total
footprints across direct (scope 1) and indirect (scope 2 & 3) categories for both GHG
(Fig. 3b) and biodiversity footprints (Fig. 3d).
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Recommendations

Under the CSRD, companies are required to disclose
environmental impacts of their activities, with climate
change and biodiversity loss as two of the most
important domains. Given the complex interlinkages
across sectors, a company’s environmental footprint
extends well beyond its direct operations to its entire
value chain .10,11

Our findings emphasize the importance of scope 3
impacts, which dominate in most sectors yet remain
underreported in many environmental assessments .
These indirect impacts highlight the need to consider
environmental footprints across the entire supply
chain rather than focusing solely on direct impacts.

12

A small number of companies account for a
disproportionate share of total environmental
footprints. Prioritizing these companies for
engagement and targeted regulatory interventions
could be an effective way to achieve transformative
change for climate and biodiversity. Understanding
the environmental footprint of investment portfolios,
such as the MSCI ACWI, can help asset managers
and financial institutions align capital flows with
climate and biodiversity targets.

“A small number of
companies account for
a disproportionate
share of total
environmental
footprints.”
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ABOUT RAINFOREST HEU
Food and biomass production systems are among the most prominent drivers of
biodiversity loss worldwide. Halting and reversing the loss of biodiversity therefore
requires transformative change of food and biomass systems, addressing the nexus
of agricultural production, processing and transport, retailing, consumer preferences
and diets, as well as investment, climate action and ecosystem conservation and
restoration. The RAINFOREST project will contribute to enabling, upscaling and
accelerating transformative change to reduce biodiversity impacts of major food and
biomass value chains. Together with stakeholders, we will co-develop and evaluate
just and viable transformative change pathways and interventions. We will identify
stakeholder preferences for a range of policy and technology-based solutions, as
well as governance enablers, for more sustainable food and biomass value chains.
We will then evaluate these pathways and solutions using a novel combination of
integrated assessment modelling, input-output modelling and life cycle
assessment, based on case studies in various stages of the nexus, at different
spatial scales and organizational levels. This coproduction approach enables the
identification and evaluation of just and viable transformative change leverage
points, levers and their impacts for conserving biodiversity (SDGs 12, 14-15) that
minimize trade-offs with targets related to climate (SDG13) and socioeconomic
developments (SDGs 1-3). We will elucidate leverage points, impacts, and obstacles
for transformative change and provide concrete and actionable recommendations
for transformative change for consumers, producers, investors, and policymakers.
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