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Foreword

The world is facing an urgent need to address climate change. Without urgency in
action and emissions reductions across all sectors, limiting global warming to 1.5
degrees Celsius will not be possible. According to a 2022 IPCC report, global green-
house gas emissions need to stabilize before 2025, be reduced by 43 percent by 2030,
and reach net-zero by 2050. Only through immediate and coordinated action can we
limit the damages from climate change and minimize the adverse effects of rising tem-
peratures on growth, poverty reduction, and conflict around the world.

Climate action from both the public and private sectors is vital to meet this objective
and accelerate the transition. In December 2015, 195 states signed the Paris Agreement.
This pact provides an international agreement on tackling climate change that sets out
each country’s pledge to lower their emissions. While countries are increasingly taking
steps to realize their commitments, there is a lack of consensus on how to translate
global reduction targets into business-specific actions. Yet, private-sector engagement
is critical to rapidly decarbonize existing supply chains and as a source of investment to
accelerate the global energy transition.

This new report considers the impact of a key private sector player—multinational
enterprises (MNEs)—on climate change. The report discusses the challenges and
opportunities that MNEs pose to climate change mitigation by bringing together new
data, empirical analysis, and the latest literature. Its findings show that a small number
of MNEs are a major driver of global emissions, but also that these companies can
quickly provide meaningful reforms to the emissions of their global suppliers by
encouraging the use of green technologies and the adoption of sustainability standards.
It also finds that MNEs offer an important source of investment for the climate transi-
tion, with an increasing share of foreign direct investment flowing into green sectors.
Yet, the report also alerts us to the risk of inaction and resistance from MNEs, and it
finds that many MNEs still have limited and insufficient corporate commitments to
decarbonizing their own production and their supply chains.

Governments can and should do more to shape the behaviors of MNEs as part of
their climate change mitigation plans, to help accelerate the climate transition. This
report highlights how various policies can shape MNEs" impact on climate change by
shaping their decisions to produce, invest, and engage in their network of affiliates and
suppliers. These policy approaches include better monitoring firms emissions,

Xi
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strengthening laws and regulations, changing price signals via tax policy and fiscal
support, and using persuasion to guide the actions of MNEs, among others.

The race to net-zero is on. As governments are looking for ways to accelerate their
transition to low-carbon economies, governments should utilize all the analytical
and policy tools they can. In this light, The Effect of Multinational Enterprises on
Climate Change: Supply Chain Emissions, Green Technology Transfers, and Corporate
Commitments provides a useful and timely contribution to the discussion on climate
change by shedding light on multinational enterprises as a major driver of global emis-
sions. It is our hope that this report will help guide policy makers around the world
and shape World Bank Group operations going forward.

Mona Haddad
Global Director for Trade, Investment, and Competitiveness
World Bank



Foreword

For the past 23 years, CDP has been laser focused on scaling the ambition of compa-
nies, cities, states, and regions measuring, disclosing, and acting on their environmen-
tal impact. This simple yet powerful goal has led global investors, businesses, and
governments to provide a wealth of measurable data.

These data are crucial to understanding how we can respond to the climate crisis.
CDP has evolved to become the only global, independent, environmental disclosure
mechanism. CDP’s annual cycle of interventions is now relied upon by financial institu-
tions to make critical investment decisions, by buyers to work with their suppliers, and
by policy makers to drive stronger environmental action.

From this vantage point, we can see that each company has its own story to tell.
Disclosing data on emissions, water security, or deforestation is only the first step to
change how a business is run for the better. This new report highlights the role that
multinational enterprises (MNEs) play in promoting and guiding the urgent change
that is needed.

Large MNEs can use their influence to embed low-carbon technologies in the mar-
kets in which they operate, to push their supply chains to adopt sustainability, and to
finance climate mitigation and adaption. The flip side is that they could import their
high-carbon habits and exacerbate the problem.

MNESs need national governments to work together to set stronger policies that will
guide action on climate and nature issues. Many countries are developing strategies to
build resilience against climate change and cut greenhouse gas emissions as quickly as
possible. This report shows how MNEs need to be a partner in the net-zero transition,
but it also shows that many of those with the highest emissions lack a clear, long-term
plan to do something about it.

One of the striking, yet unsurprising, points to come out of this latest World Bank
research, which analyzes CDP data, is how a handful of large corporates, and their
supply chains, are responsible for the bulk of global industrial emissions. The outsized
role these companies have acts both as a risk and an opportunity to mitigate the worst
impacts of climate change, and their ambitions will determine the environmental
performance of many countries.
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Here again is where policy makers need to step in to show MNEs the way. As the
analysis makes clear, shifting their effect on climate change will require a suite of
policy instruments that includes implementing better emissions monitoring; setting
strong standards; developing incentives to encourage green R&D; and imposing
environmental taxes.

This important work reiterates the need to engage with these companies to better
understand their activities and how they can shape the future of climate action.

Nicolette Bartlett
Chief Impact Officer
CDP
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Main Messages

Multinational enterprises (MNEs) provide both a fundamental risk to and an opportu-
nity for climate change mitigation. Proactive MNEs can impose sustainability stan-
dards or encourage green technology transfers that affect millions of producers and
quickly reduce emissions. Yet, some MNEs may hold back emissions reduction by
resisting, obstructing, or lobbying against change.

A small number of MNEs are a major driver of global greenhouse gas (GHG)
emissions. This report’s analysis suggests that the direct activities and supply chains of
157 large MNE:s jointly account for up to 60 percent of global industrial emissions.
While 10 percent comes from MNEs’ direct activities, their supply chains account for
another 50 percent of global emissions.

Most of the 157 MNEs are insufficiently committed to decarbonizing production
and supply chains. Only one in four of all MNEs have committed to net-zero GHG
emissions by 2050. Few have a long-term strategy (20 percent), a medium-term
strategy (13 percent), or a short-term strategy (5 percent). None of the MNEs had a
capital allocation strategy that aligned to net-zero emissions by 2050. The lack of
short-term plans to decarbonize production and supply chains raises credibility
concerns about the realism of MNES’ long-term commitments.

Yet, MNEs can help domestic firms decarbonize by providing access to more
advanced, low-carbon technology. MNES’ production is less carbon-intensive than that
of domestic firms. Firms that interact more with MNEs (via licensing, supply linkages,
or joint ventures) are more likely to engage in green target-setting, monitoring, and
decarbonization. This suggests MNEs can be an important part of the solution.

MNEs are increasingly shifting their new investments to green sectors and avoiding
polluting sectors. Foreign direct investment (FDI) announcements in green sectors
have strongly increased, rising by 700 percent between 2003 and 2021. In contrast,
foreign investment in polluting sectors has declined by 80 percent over the same period.
Green FDI has also overtaken FDI in polluting sectors. As a ratio, green and polluting
FDIs’ share shifted from 5-to-95 percent in 2003, to 66-to-34 percent in 2021. MNEs
thus offer an important source of finance for the climate transition.

Countries should actively consider MNEs in their climate change mitigation plans.
This report introduces a new framework, the 5Ps, which shows how various policies can
shape MNESs’ impact on climate change. The 5Ps are patrolling (monitoring emissions),
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prescription (laws and regulations), penalties (taxes), payments (incentives and fiscal
support), and persuasion (corporate commitments and information). These tools can
encourage MNEs to reduce emissions-intensive production, help them shift their supply
chains to lower-carbon production methods, and facilitate the transition to a low-carbon
industrial structure by attracting green FDI and phasing out dirty sectors.



Overview

Introduction

The world today confronts an unprecedented climate crisis, and governments zealously
seek solutions: multinational enterprises (MNEs) should play a central role. Climate
change is a defining challenge of our time—posing serious threats to countries’ ability
to secure past developments and sustainably achieve future improvements in living
standards. So it is urgent that countries build the resilience of and be ready to adapt
their people and economies to the effects of climate change in their development strate-
gies, while also reducing greenhouse gas (GHG) emissions to mitigate damaging
changes to the climate (World Bank Group 2021). The success of such strategies for
global climate action will depend in part on the willingness of pivotal private actors to
reform their behavior, ensuring widespread access to new technologies and increasing
the global flow of investments. For each of these reasons, multinational enterprises
should play a central role in climate change policy.

MNE:s provide both a fundamental risk to and an opportunity for climate change
mitigation. The climate ambitions of MNEs will affect the environmental performance
of countries around the world. As a leading actor, proactive MNEs can impose sustain-
ability standards or encourage green technology transfers that, in some cases, could
affect millions of producers and accelerate the climate transition (Thorlakson, Zegher,
and Lambin 2018). However, obstructive MNEs may equally hold back any progress to
reduce a country’s emissions via inaction or by actively resisting, obstructing, or lobby-
ing against change.

MNEs also offer an important source of finance for sustainable development by
supplying countries with foreign direct investment (FDI). Fulfilling the global
commitments made in the Paris Agreement on climate change and achieving the
Sustainable Development Goals (SDGs)! requires an acceleration in financing.
The United Nations Conference on Trade and Development estimates that between
US$550 billion and US$850 billion in capital investment is needed in developing coun-
tries annually to meet goals related to climate mitigation, while another US$80 billion
to US$120 billion is needed for adaptation (UNCTAD 2014). The United Nations (UN)
estimated an average annual SDG funding gap of US$2.5 trillion in developing
countries (UNEP 2018). Together with public and other private investments, the
cross-border investments of MNEs offer an important source of finance for sustainable
development (OECD 2022).
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The objective of this report is to study the effect of MNEs on climate change. Toward
this goal, the report reviews the latest available data, conducts new empirical analysis,
and summarizes pioneering literature. The report answers four key questions related to
the relationship between MNEs and climate change:

s What effect do MNEs currently have on climate change, both through their own
activities and through the emissions of their broader supply chains?

= How do MNEs shape the potential transfer of green technologies to domestic
firms, and how do different types of interactions with MNEs stimulate such tech-
nology transfers?

= How committed are leading MNEs currently to transitioning their supply chains
to net-zero emissions by 2050, and do they have long-, medium-, and short-
range strategies to realize this?

= What types of policies can influence MNES’ effects on climate change?

Box O.1 provides a brief overview of the different datasets and methodologies used
in this report.

QN Overview of Key Datasets and Methodologies Used

To consider the effect of multinational enterprises (MNEs) on emissions (chapter 2), we provide
new estimates aggregating firm-level data. We start with CDP's (formerly Carbon Disclosure
Project) Full GHG (Greenhouse Gas) Emissions Dataset that includes over 6,400 firms. However,
not all firms in the database are analyzed, as it is currently not possible to identify the full own-
ership status of firms (and so, to distinguish the effect of MNEs). As an alternative, we focus
analysis on 157 very large MNEs identified by Climate Action 100+, whose supply chains jointly
make up most of the world's carbon emissions. Next, to understand how the global supply chains
of these firms affect each country’s emissions targets, we exploit Bureau Van Dijk’s Orbis data on
MNEs’ global affiliate structure and financial performance. We use this to apportion each MNE's
global emissions based on its affiliates’ relative financial performance within the MNE. Finally, to
identify each MNE's global or country-level emission share, we then compare its global or affili-
ate emissions to country-level emissions from the Organisation for Economic Co-operation and
Development's (OECD) Annual Air Emission and Greenhouse Gas (GHG) Accounts.

To analyze how committed leading MNEs are to transitioning their supply chains to net-
zero emissions by 2050 (chapter 4), we again focus on our analysis on the 157 very large
MNEs identified by Climate Action 100+ and use their database to review the MNEs' overall
climate commitment in the long-, medium-, and short-run. To review the country-level com-
mitment of MNEs, we continue to exploit Orbis and CDP to apportion each MNE's global
emissions to its MNE affiliates. We then consider the share of MNEs committed to a net-zero
transition and weigh commitment based on their total emissions in the country.”

(Box continues on the following page.)
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) QIR Overview of Key Datasets and Methodologies Used (continued)

TABLE B01.1

We also consider how different interactions between domestic firms and MNEs shape
the potential of green technology transfers to domestic firms (chapter 3). This analysis
makes use of the World Bank Enterprise Survey's new Green Module, which is available
for 36 countries (2018-20) and provides data about nine green firm characteristics using
firms’ strategic objectives and target setting, monitoring, and implementation measures.
To consider the effect of MNE interactions, we conduct simple firm-level regressions based
on foreign ownership, international supply links, and international licensing.

Table BO1.1 provides an additional summary of the various datasets and methodologies
used in this report.

Overview of Key Datasets and Methodologies

Data

Key question

Methodology

CDP’s database provides
carbon emissions data for
6,400+ firms.

Climate Action 100+ data
identify 157 MNEs with the
highest carbon emissions in
the world and their overall
climate commitments.

Orbis provides ownership
(including MNEs' global
affiliate structure) and
financial information for over
140 million firms.

OECD's Emission and
Greenhouse Gas database
provides each country’s
total and sectoral carbon
emissions.

What effect do MNEs
have on the emissions
of their supply chains?
(chapter 2)

Identify 157 large MNEs from Climate Action
100+ and detect their global emissions using
CDP's database.

Use Orbis data to identify the global
ownership structure and financial information
of 157 large MNEs' to apportion global
emissions across all their affiliates.

Estimate the global/country-level emissions
share of 157 large MNEs by comparing their
total emissions to OECD's Emission and
Greenhouse Gas database.

How committed are
leading MNEs to
transitioning their supply
chains to net-zero
emissions by 20507
(chapter 4)

Consider the overall commitment of 157
large MNEs using Climate Action 100+ data.
Use Orbis data to consider the global
ownership structure of 157 large MNEs and
thereby consider the climate commitments of
all their affiliates.

Categorize countries based on emissions
shares of affiliates of 157 large MNEs (using
CDP. Orbis, and OECD), as well as climate
commitments of affiliates of 157 large MNEs
(using Climate Action 100+ and Orbis).

World Bank Enterprise Survey's
Green Economy Module
provides data on nine green firm
characteristics for 36 countries
(2018-2020).

How do interactions
with MNEs shape
the potential of green
technology transfers?
(chapter 3)

Regression analysis to consider how
different interactions between domestic
firms and MNEs (via investment, partnership,
and trade) affect domestic firms' green
technology transfers.

Sources: World Bank based on CDP 2022a, Climate Action 100+ Initiative, OECD'’s database.
a. For more details, see https://www.climateaction100.org/.

b. In this case, we assume that the emissions commitment of the MNE affiliate follows the ambitions set by the head-
quarters. However, going forward, it would also be important to monitor/review how host countries could shape the
climate ambitions from MNE affiliates to ensure they either match or exceed headquarters “targets.
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The Effect of Multinational Enterprises on Climate Change

This report builds on the research and key policy initiatives from several international
organizations that have focused on the sustainable investment aspects of MNEs. This
includes the Organisation for Economic Co-operation and Developments (OECD) FDI
Qualities Policy Toolkit, which provides new insights on the ways FDI affects carbon
emissions, while also offering policy recommendations to help governments attract FDI
that contributes to decarbonization by reducing the emissions associated with foreign
investments and inducing low-carbon spillovers to domestic firms (OECD 2022).
UNCTAD?s latest World Investment Reports have also included important new analysis
on sustainable investment dynamics (UNCTAD 2021, 2022). To encourage investment
for sustainable development, the World Trade Organization’s (WTO) investment facilita-
tion agreement also makes explicit mention of the aim to expand and retain FDI flows to
achieve sustainable development goals (WTO 2021). Other notable initiatives include a
toolkit on investment facilitation for sustainable investment from the Columbia Center
on Sustainable Investment (Berger, Kagan, and Sauvant 2022), and the World Investment
for Development Alliance (WIDA) which is a new global platform dedicated to promot-
ing investment for sustainable development.?

This report complements the existing literature by bringing together a more detailed,
firm-level perspective of the impact of MNEs on climate change and provides a new
conceptual framework to scale up policy reforms. Due to data limitations, previous
work on MNEs and climate change has been relatively high-level in nature. Analysis
has often focused on aggregate investment flows in the energy sector (for example com-
paring the number of new greenfield FDI project* announcements in fossil fuels versus
renewables; OECD 2022), or investment in financial products related to the “environ-
mental, social and governance” (ESG) category (UNCTAD 2021, 2022). Little work has
gone into directly observing the role that MNEs have on their global carbon emissions
via their supply chains. Yet, new advances in data collection at the firm level® and coun-
try level® have enabled new analysis and provide important insights for policy makers
on how MNEs shape climate change and affect green technology spillovers to domestic
firms and allow policy makers to gauge MNEs' commitments to decarbonization. This
report brings together much of these new data to provide a more detailed, firm-level
perspective of the impact of MNEs on climate change. It also provides a new concep-
tual framework (which we refer to as “the 5 Ps™) that highlights the policy tools that
can help MNEs mitigate their impact on climate change. This framework can inform
policy makers, while simultaneously shaping the World Bank’s ongoing advisory ser-
vices to improve countries” investment climate.

The Effect of Multinational Enterprises on Climate Change

MNEs affect climate change via three channels: scale effects, technology effects, and com-
position effects. The climate change literature has often presented the activities of MNEs
either as a risk to increase emissions in developing countries by shifting their pollut-
ing activities to locations with limited environmental regulation (pollution haven), or
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as an opportunity to reduce emissions in developing countries by attracting cleaner
technologies (pollution halo). However, this binary view is too simplistic. New analysis
using micro- and macro-data on GHG emissions showcases that MNEs and FDI can
simultaneously bring with them challenges and opportunities for climate change miti-
gation through these three key channels (OECD 2022):

» Scale effect: MNEs are major drivers of emissions. As they increase their pro-
duction, their host country would likely also increase their total emissions.

» Technology effect: MNEs can diffuse low-carbon knowledge and technologies
to domestic firms, which can thereby reduce a sector’s average carbon intensity
and reduce emissions.

= Composition effect: MNEs” FDI also changes industrial structure. This has an
ambiguous effect on emissions, as FDI could shift resources toward low- or high-
carbon intensity activities.

Related to the scale effect, this report finds that a small number of MNEs are a major
driver of global GHG emissions (figure O.1). The total emissions of 157 large MNEs
jointly account for up to 60 percent of total industrial emissions. While their own activ-
ities jointly account for (only) 10 percentage points of global industrial emissions, their
supply chains could add up to another 50 percentage points of global emissions.?

FIGURE 0.1 Global Industrial Emissions of the Supply Chains of Large MNEs, 2021
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Sources: World Bank calculations based on CDP 2022a and OECD 2023.

Note: Scope 1 emissions are direct emissions from owned or controlled sources. Scope 2 emissions are indirect emissions from the generation
of purchased electricity, steam, heating, and cooling consumed by the firm. Scope 3 emissions are all indirect emissions (not included in scope 2)
that occur in the firm's value chain (see “Bottom-Up Approaches to Estimate the Effect of MNEs on Carbon Emissions” in chapter 2).). A total of
157 companies are identified based on Climate Action 100+. Each bar represents one MNE, while the lines show their own emissions as cumula-
tive shares of global industrial emissions. CDP = formerly Carbon Disclosure Project; CO,e = carbon dioxide equivalent; GHG = greenhouse gas;
MNE = multinational enterprise; OECD = Organisation for Economic Co-operation and Development; t = tons of CO,.
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The Effect of Multinational Enterprises on Climate Change

The affiliates of these 157 large MNEs make up a large share of emissions for many
countries, while the most polluting sectors differ. We consider the network of MNE
affiliates associated with these 157 large MNEs using Bureau Van Dijk’s Orbis database.
Our estimates suggest that their activities account for 1-25 percent of emissions in
85 countries, 25-50 percent of emissions in 9 countries, 50-75 percent in 8 countries,
75-100 percent in 9 countries, and over 100 percent of emissions in 25 countries
(map O.1, panel a).? The energy sector tends to be the biggest polluter (via oil and gas,
utility companies, or coal), but some regions dominate in transport, industrials, or con-
sumer goods and services (map O.1, panel b).

New evidence also supports the technology effect, by finding that MNEs are consid-
erably less carbon intensive in their production than domestic firms. Data from the
CDP (formerly the Carbon Disclosure Project) Full GHG (Greenhouse Gas) Emissions
Dataset find that in the case of steel, MNEs considerably overperform vis-a-vis domes-
tic firms, producing somewhere between 18 and 48 percent fewer emissions for the
same output (figure O.2, panel a). For cement, the results differ more significantly
across product types. For clinkers, cement equivalent, and cementitious products,
MNEs were able to produce the same goods for somewhere between 1 and 11 percent
fewer emissions. Yet, in the case of low-carbon dioxide (CO,) material, the average
MNE was found to produce goods with 84 percent fewer emissions than domestic
firms. Hence, while MNEs generally have a reduced carbon intensity of production in
steel, for cement their advantage comes from the use of more sophisticated low-CO,
products.t® Overall, we find the dissemination of production technologies used by
MNE:s has significant potential to reduce the emissions of domestic firms.

FDI project announcements suggest that the composition effect of MNEs is
improving, with FDI increasingly shifting out of polluting sectors and into green sec-
tors. Greenfield FDI announcements for polluting sectors have gradually declined,
while FDI is increasingly moving into green sectors (figure O.3, panel a). For interna-
tional mergers and acquisitions, an increase in polluting sectors was followed by a
significant decline. Firms in green sectors saw a substantial rise over time, so that in
2021 the value of green sector mergers and acquisitions (M&As) overtook that of
polluting sectors (figure O.3, panel b). Global investment patterns have likely shifted
for three main reasons. First, investors are reacting to rapidly declining costs and
significant growth potential in renewable energy generation and low-carbon manu-
facturing methods (IRENA 2020). Second, companies are also responding to the ris-
ing pressures brought upon them by governments and investors and shareholders to
engage in lower-carbon activities (World Bank, forthcoming). Third, shareholders
have started to add a carbon risk premium at the firm level, which increases the cost
of capital and raises the hurdle rates on new polluting investments (Bolton, Halem,
and Kacperczyk 2022; Chava 2014). Jointly, this helps explain a growing number of
green and slowing number of polluting greenfield FDI and cross-border M&A
announcements over time.
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MAP 0.1 Emissions Associated with Affiliate Activities of Large MNEs, 2021
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Sources: World Bank calculations based on CDP. Climate Action 100+, OECD, and Orbis data.

Note: 157 companies are identified based on Climate Action 100+. Because countries may partly export their carbon-intensive production
abroad, MNE-based emissions can account for over 100 percent of country-reported emissions. CDP = formerly Carbon Disclosure Project;
GHG = greenhouse gas; MNE = multinational enterprise; OECD = Organisation for Economic Co-operation and Development.

Decompositions further confirm that the scale, technology, and composition effects
of MNEs changed over time (figure O.4). Zhang et al. (2020) suggest emissions from
the global supply chains of MNEs have changed over time. They contributed to emis-
sions between 2005 until 2011 (+20.4 percent) and 2008 until 2011 (+4 percent).
The major contributing factor to this increase was the growth in the outputs of MNEs
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FIGURE 0.2 Carbon Intensity of Production, Domestic Firms versus MNEs, 2021
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Source: World Bank estimates based on CDP Corporate Response Data.

Note: Figures on steel production are based on 28 companies: 14 MNEs and 14 domestic firms. Figures on cement production are based on 24 com-
panies: 14 MNEs and 10 domestic firms. The firms" ownership characteristics (foreign/domestic) were manually identified using the Orbis" global
ownership database. CDP = formerly Carbon Disclosure Project; CO,e = carbon dioxide equivalent; MNE = multinational enterprise.

FIGURE 0.3 Green versus Polluting Global FDI Announcements, 2001-21
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Sources: World Bank estimates using FDI markets and Refinitiv.
Note: Sectors classified in accordance with European Union Taxonomy for Sustainable Activities. The dotted lines provide the best-fitting trend-
lines. FDI = foreign direct investment.
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FIGURE 0.4 Emissions Embodied in the Supply Chains of MNEs: Scale, Technology, and

Composition Effects
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Source: World Bank based on Zhang et al. 2020.

2016

Note: This analysis relies on a top-down approach to analyzing MNEs' carbon emissions that start from the International Energy Agency's country-
sector emissions data, and combines that with the OECD's bilateral FDI stock data and the OECD's AMNE database that distinguishes the global
trade patterns of MNEs and domestic firms in a Multi-Region Input-Output (MRIO) model. The results apply to 60 (mostly OECD) countries only.
AMNE = Activities of Multinational Enterprises Database; FDI = foreign direct investment; MNE = multinational enterprise; Mt = metric tons;

OECD = Organisation for Economic Co-operation and Development.

(scale effect), which would cause the carbon footprints of MNEs to increase by 27.4
percent in the absence of other factors. However, MNEs have since become a net
reducer of carbon emissions. From 2011 to 2014, MNEs had a 2 percent decline in
emissions. From 2014 to 2016 their carbon footprint declined by 7.6 percent. During
this time, the scale effect, the technology effect, and composition effect all reduced the
carbon footprints of MNEs. This is partly because the volume of global FDI shrunk,
while MNEs began to adopt measures to reduce the carbon intensity of their supply
chains, and gradually shifted toward lower-carbon activities (Zhang et al. 2020). This,
in turn, shows the important (and sometimes countervailing) effects of the three chan-
nels: scale, technology, and composition.

Multinational Enterprises and Green Technology Transfers

Domestic firms that interact more with MNEs are engaged in more green actions
(figure O.5). We conducted firm-level regressions using the World Bank’s Enterprise
Surveys’ green module that considers firms’ target setting, emissions monitoring, and
specific actions (implementation measures) to reduce carbon emissions. We find statis-
tically significant results that domestic firms linked to MNEs are more likely to adopt
green business practices if they engage in equity partnerships (or FDI), supply links
(or indirect exports), or technological licensing arrangements with MNEs, as compared
to their peers without such links to MNEs. In general, international technology licens-
ing is found to have the most sizeable effects, followed by international supply links.
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FIGURE 0.5 The Effect of MNE Links on Green Business Practices
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Source: World Bank calculations based on data from the World Bank Enterprise Survey 2020.
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effects as well as firm age and size. Parentheses report robust standard errors. Coefficients are described as marginal effects. CO, = carbon dioxide.
MNE = multinational enterprise. * p <0.10, ** p <0.05, ***p < 0.01.
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While joint ventures raise the likelihood of adopting green strategic objectives and
monitoring, they generally did not increase the likelihood of domestic firms imple-
menting measures to improve their environmental performance.

Government pressure remains a key lever for MNEs to encourage green technology
transfers and increase investment in sustainability-enhancing activities. The presence
of externalities and information asymmetries can distort MNE behavior and may hin-
der investments in green technologies or the dissemination of technologies within
global supply chains. Government pressure remains key to stimulating green technol-
ogy transfers. New evidence from the World Bank’s Global Investment Competitiveness
Report 2021/2022 (GIC) survey suggests that firms are much more likely to invest in
sustainability initiatives when experiencing pressure from governments (figure O.6).

The Climate Commitments of MNEs

In most countries, MNEs have not formally committed to transition to net-zero GHG
emissions by 2050 (map O.2). In only eight countries have over 75 percent of large
MNEs committed to transition to net-zero emissions by 2050, and these are all based
in Europe. Another seven countries in Europe and East Asia have between 25 and
50 percent of large MNEs committed to net-zero. Most large MNEs headquartered in
other regions, such as North America, South America, Africa, or the rest of Asia are all
still uncommitted to net-zero by 2050.
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FIGURE 0.6 Key Drivers for MNEs to Invest in Sustainability Initiatives
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Source: World Bank calculations based on GIC 2021/2022 survey data (World Bank, forthcoming).

Note: This figure indicates the percentage of firms that are planning to increase their investment in environmentally sustainable initiatives.
The number of observations = 1,060. CO; = carbon dioxide; EP = environmental performance; GIC = Global Investment Competitiveness; MNE =
multinational enterprise.

MAP 0.2 Share of MNEs Committed to Net-Zero GHG Emissions by 2050,
by Headquarters Location
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Source: World Bank calculations based on Climate Action 100+ data.

Note: The 157 companies are identified based on Climate Action 100+. Numbers in parentheses are the number of countries. GHG = greenhouse
gas; MNE = multinational enterprise.
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To better understand the potential risks and opportunities associated with the

actions of large MNEs, we categorize countries based on MNEs’ emission shares and

climate commitment. From this, we derive four quadrants (map O.3):

High MNE emissions share, high MNE commitment. These large MNEs are
critical but committed to change—thus forming a significant opportunity to
accelerate a country’s emissions reduction. Policy makers could collaborate
with such MNEs to realize their stated objectives. This is the case in eight
countries (all in Europe).

Low MNE emissions share, high MNE commitment. These large MNEs are
less critical as a source of emissions, but they are still committed—thus form-
ing some opportunity for reform. Countries could leverage these MNEs’ good-
will to accelerate technology transfers that could help domestic firms
decarbonize their production. We identify this for 25 countries located in
Africa, Central Asia, Europe, and South America.

Low MNE emissions share, low MNE commitment. These large MNEs are
neither a very critical source of emissions, nor are they very committed. This
presents some risk, as polluting firms could lock the country into a high-
emissions future. Yet given their limited role, there may be more urgent issues
to focus on for climate mitigation. We identify 43 countries where this is the
case, spread across Africa, Central Asia, Europe, and Latin America.

MAP 0.3 Country-Level Emissions Share and Commitments to Climate Action of Large
MNEs' Affiliates
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Sources: World Bank calculations based on CDP, Climate Action 100+, OECD, and Orbis data.

Note: Map shows the emissions-weighted share of firms that have committed to net-zero emissions by 2050. Numbers in parentheses are the
number of countries. CDP = formerly Carbon Disclosure Project; MNE = multinational enterprise; OECD = Organisation for Economic Co-operation

and Development.
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4. High MNE emissions share, low MNE commitment. These MNEs are a
significant risk to countries’ climate change ambitions because they constitute
a large share of emissions but display weak commitment for reform. To meet
the country’s climate targets, policy makers have a strong case for public
intervention to encourage MNEs to adopt climate reforms. Worryingly, this is
the case for 60 countries (the highest share of the four quadrants), including
some of the world’s most polluting countries.

Even more worrying, MNE commitments quickly decrease as firms are asked to shift
their long-term strategies into long-, medium-, and short-term plans. Only one in
four of all MNEs have a long-term strategy like net-zero GHG emissions by 2050
(figure O.7, panel a). Yet, the share of firms with such targets quickly drops for having
a long-term strategy (20 percent), a medium-term strategy (13 percent), a short-term
strategy (5 percent), or a decarbonization strategy (8 percent).!t None of the MNEs
had a capital allocation strategy that was formally aligned to net-zero emissions by
2050. The lack of tangible plans to decarbonize production and supply chains in the
short-term further raises credibility concerns about the realism of MNES’ long-term
commitments.

MNEs from high-income countries are more committed to the net-zero targets
than developing countries. MNEs headquartered in high-income countries are
more committed to net-zero targets (30 percent), while none of the MNEs head-
quartered in developing countries have formally committed themselves to net-zero
targets (figure O.7, panel b). Yet the lagging nature of some big high-income
countries (most notably Australia, Canada, and the United States—as shown in
map O.3) illustrates that many high-income countries still face a considerable lack
of MNE commitment.

MNEs in the consumer goods and services sectors are more committed than
those in the industrials, transportation, or energy sectors (figure O.7, panel c). This in
itself is likely also a reflection of the market structure faced by each of these sectors.
For example, energy companies will face considerably more difficulty in transitioning
to net-zero emissions than consumer goods sectors, and in some cases this transition
is wholly unviable (for example in coal mining).

More broadly, the literature finds evidence of a deeper problem of companies
intentionally giving an overly flattering representation of their climate actions
(“greenwashing”). We briefly consider the causes of greenwashing and suggest how
this can be avoided through more explicit external scrutiny. To limit corporate
greenwashing requires more explicit initiatives to increase corporate disclosure of
climate commitments and actions, greater standardization of emissions disclosure,
and ideally, oversight by third-party actors to oversee and validate climate target-
setting and action.
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FIGURE 0.7 The Long-, Medium-, and Short-Term Commitment of 157 Large MNEs to
Climate Action

a. The climate commitments of 157 large MNEs
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Source: World Bank calculations using Climate Action 100+ data.

Note: Long-term strategy covers the period between 2036 and 2050, medium-term strategy covers the period between 2026 and 2035, and short-
term strategy covers the period up to 2025. Out of the 157 MNEs, 128 are headquartered in high-income countries, and 29 in developing countries.
MNE = multinational enterprise.

XXXIV



Overview

Policies to Influence MNEs’ Effect on Climate Change

Policy makers can use a range of policy tools (which we refer to as the 5Ps) to help
MNESs mitigate their impact on climate change and better stimulate green growth
(figure O.8). The 5Ps framework provides a useful way to identify the various types
of instruments available to governments to affect the impact of MNEs on climate
change. These tools can encourage MNEs to reduce emissions-intensive production
(scale), help MNEs shift their supply chains to lower-carbon production methods
(technology), and facilitate a shift toward a low-carbon industrial structure by attract-
ing green FDI and phasing out dirty sectors (composition). Each approach has several
policy instruments to affect scale, technology, and composition channels of MNEs on
climate change (table O.1).

While the 5Ps instrument could be applied to all firms, large MNEs (and their sup-
ply chains) have specific characteristics that mean they may deserve special attention
through both the choice of policy instruments and careful design of climate change
policies. Two main elements set MNEs apart. First, their supply chain likely accounts
for a disproportionate share of a country’s emissions, so that MNEs will likely bear the
brunt of most climate change policies (via any of the 5Ps). Second, MNEs often hold
considerable bargaining power over host countries because they are less unrestricted
than domestic firms and can threaten to shift their operations abroad (or to limit any

FIGURE 0.8 Policy Approaches to Influence MNEs' Effect on Climate Change
(the 5Ps Framework)

The effect of MNEs on climate change

Scale Technology Composition
Change in carbon-intensive Change production methods to Shift economy to low-carbon
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Domestic policy tools that address market failures to shift MNEs' climate impact (the 5Ps)
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regulations) charges) fiscal support) commitments)

Sources: World Bank based on Grossman and Kruger 1991; Mandle et al. 2019.
Note: GHG = greenhouse gas; MNE = multinational enterprise.
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TABLE 0.1 Specific Instruments to Improve MNEs' Effect on Climate Change (the 5Ps Framework)

Domestic policy tools Objectives to improve MNEs' effect on climate change mitigation
Scale channel Technology channel Composition channel
Reduce carbon-intensive  Change production methods to reduce  Shift economy toward a low-carbon
production carbon intensity industrial structure
Patrolling e Monitoring firm-level GHG emissions (scope 1, scope 2, and scope 3)
(monitoring emissions) e Voluntary reporting standards and environmental disclosure laws
Prescription e Environmental e Environmental standards e Restrictive business/FDI regulation
(laws and regulations) standards e Streamlined regulations for for polluting sectors
e Emission permits technology licensing, joint e Liberalized business/FDI regulation
ventures, local sourcing for green sectors
Penalties e Environmental taxes e Environmental taxes e Higher income tax for polluting
(taxes and charges) sectors
Payments e Buyout plans ® Incentives for green R&D, skills e Tax incentives for green sectors.
(tax incentives and fiscal training, capital upgrades
support) e Incentives for technology licensing,
JVs, supplier programs
Persuasion e Corporate commitment e Supply chain eco-certification e (Green investment promotion and
(corporate commitmentand ~ campaigns e ESG/Impact investing facilitation
information campaigns) e |nvestor aftercare on green

reinvestment/supplier links

Source: World Bank based on literature review.

Note: Scope 1 emissions are direct emissions from owned or controlled sources. Scope 2 emissions are indirect emissions from the genera-
tion of purchased electricity, steam, heating, and cooling consumed by the firm. Scope 3 emissions are all indirect emissions (not included in
scope 2) that occur in the firm's value chain (see "Bottom-Up Approaches to Estimate the Effect of MNEs on Carbon Emissions” in chapter 2).
ESG = environmental, social, and governance; FDI = foreign direct investment; JV = joint venture; MNE = multinational enterprise; R&D = research
and development.

XXXV

future FDI). Jointly, this means that countries may want to pay special attention to
MNEs in their policy framework, both through the choice of policy instruments
and careful design to ensure the right balance so that MNEs (a) decarbonize their
in-country supply chains, (b) collaborate more with domestic firms to encourage green
transfers, and (c) do not feel so pressured that they choose to pull out of the country
(and take with them particularly worthwhile capital, jobs, and technology). This report
thus reviews the literature to discuss the MNE-related concerns across the 5Ps relevant
for developing climate change policy.

Finally, this report calls for an active research agenda to further define how to pri-
oritize, sequence, and implement economic policy to shape the climate change activi-
ties of MNEs. This report provides an overview of some of the latest literature, data, and
economic analysis on the various challenges and opportunities that MNEs bring to
climate change mitigation. It also touches on the various policy instruments available
to policy makers in shaping this dynamic, via the 5Ps framework, and their relationship
to scope, technology, and composition effects of MNEs. Yet there is still much that is
unclear, most notably, how the various instruments complement or substitute for one
another. To further inform this, box O.2 sets out a potential future research agenda on
MNEs and climate change. This work will be critical going forward to guide policy
makers in making the climate change transition by shaping the activities of MNE:s.



Overview

1) Q1WA Future Research Agenda

Strengthen Estimates of MNEs’ Effect on Emissions by Harmonizing Top-Down and
Bottom-Up Approaches

Chapter 2 provides an initial assessment of the effect of multinational enterprises (MNEs) on
climate change. It argues that to better understand the role of MNEs in climate change, there
could be significant benefits to harmonizing top-down and bottom-up approaches. The top-down
approaches have the benefit of avoiding double-counting emissions within supply chains. Yet,
they currently cannot differentiate the carbon intensity of MNEs and non-MNEs at the country-
industry level. Bottom-up approaches that use firm-level data can enable estimation models to
reflect the differences in carbon intensity between different groups of firms, such as between
MNEs and non-MNEs, and across sectors. This type of approach would therefore utilize the best
of both worlds; avoiding double counting of emissions across supply chains but incorporating
heterogenous firm-level dynamics for the biggest firms across each country and industry. Jointly,
this could likely provide the most accurate and realistic estimates of the role of MNEs on climate
change.

Expand Firm-Level Data on Climate Change Mitigation and Adaption

Chapter 3 reflects on the role of the potential for green technology transfers. For this, it uses the
World Bank Enterprise Survey's Green Economy Module, which provides valuable insights into
firms' decisions on green strategic objectives and target setting, monitoring, and implementa-
tion measures. Yet, the data are available for only a few dozen countries, preventing more sub-
stantial analysis. Future advances in research that rely on primary data at the firm level as well
as the Enterprise Survey could expand both geographical and topical coverage. For example, in
addition to rolling out the Green Economy Module in mare countries, the surveys should also
sharpen the topical focus on climate change. This could include collecting information on the
following:

= The strategies adopted by firms to raise environmental sustainability, such as management
practices for production efficiency, resource use through circular economy practices, green
innovation, and adoption of clean technologies, as well as the effect of such strategies on
productivity and firm competitiveness;

= The current challenges faced by firms related to climate change and the potential technol-
ogy and government policies that could help them adapt and strengthen their resilience;
and

= The investment needs and challenges faced by firms in adopting clean technologies
and practices, lowering their supply chain emissions, undertaking the process of reengi-
neering, and other initiatives.

Monitor MNEs’ Climate Change Reform Commitments in Headquarters and

Host Countries

Chapter 4 considers the climate commitments of MNEs. This mostly relied on the stated climate
ambitions set out by MNEs" headquarters, which was assumed to also apply to the MNEs" broader
affiliate structure. Going forward, this analysis can be improved in three ways.

(Box continues on the following page.)
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(1)) Q¥ Future Research Agenda (continued)

First, there is a need to monitor the actual behavior of MNEs in closer detail and consider
whether more ambitious climate commitments result in more active reforms or whether
thisis “cheap talk” (see “Weaknesses in Corporate Climate Reporting and Greenwashing”
in chapter 4).

Second, mare work is needed to consider how MNE affiliates follow the climate ambitions
and actions of their headquarters, as it is possible that the emissions commitment of MNE
headquarters and MNE affiliates in foreign countries differ systematically.

Third, with access to more granular data on climate change ambitions and actions,
researchers could further explore what may be driving these dynamics. Of particular
importance would be to consider how environmental regulation in MNE headquarters as
well as host countries may shape the actions of MNEs and their affiliates.

Use Specific and Complementary Policies to Shape the Impacts of MNEs on

Climate Change

Chapter 5 touches on a range of policy instruments available to policy makers in shaping the
impacts of MNEs on climate change, via the 5Ps framework and their relationship to scope, tech-
nology, and composition effects of MNEs. However, climate action and achieving impact through
government programs require a more nuanced understanding of the mechanisms of impact and
the contextual suitability of the 5Ps. Various knowledge deficiencies prevent such advancements,
including the following:

What insights can be found related to the policy responses being adopted by developed
and developing countries for climate change mitigation and adaptation?

To what extent do policy instruments complement each other? For example, patrolling is
likely an important foundation for many of the other 5Ps.

To what extent can instruments be substitutes in realizing similar objectives by affecting
levers for behavior change? For example, regulations, taxes, and subsidies offer different
ways to reach the same goal, which is typically a change in agent behavior.

Toward this end, a database that sources global information and is organized per the 5Ps
framework could be of great value for policy researchers as well as policy makers.

Source: World Bank.

Notes

1. SDG Goal 13 relates to climate action and calls for urgent action to combat climate change and

its impacts.

2. The FDI Qualities Policy Toolkit is designed to help governments identify priorities for policy
reforms to strengthen FDI impacts in four SDG areas: productivity and innovation; job quality and

skills; gender equality; and decarbonization.

3. See https://www.widalliance.org/ for more details.

4. Greenfield FDI refers to investments where a parent company establishes or expands a subsidiary
in a foreign country—as opposed to mergers and acquisitions, which occur when a company pur-

chases or leases an existing facility from another company.
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5. Most notably CDP’s Full GHG Emissions Dataset (see “Bottom-Up Approaches to Estimate the
Effect of MNEs on Carbon Emissions” in chapter 2), the World Bank’s Enterprise Survey’s Green
Module (see chapter 3), and Climate Action 100+ (see chapter 4).

6. Especially the OECD’s AMNE database, as exploited by Zhang et al. (2020), Borga et al. (2022),
and Zhu, Guo, and Zhang (2022). See “Top-Down Approaches to Estimate the Effect of MNEs on
Carbon Emissions” in chapter 2.

7. The 5Ps are patrolling (monitoring emissions), prescription (laws and regulations), penalties
(taxes), payments (incentives and fiscal support), and persuasion (corporate commitments and
information).

8. This is an upper-bound estimate, based on aggregating the scope 3 emissions from MNEs. This
could lead to double-counting emissions from multiple firms in the same value chain (for exam-
ple, emissions from electricity use could be attributed to an energy company and a downstream
metal smelting company). As such, aggregated scope 3 estimates should be interpreted with cau-
tion. Top-down approaches avoid double counting within supply chains (see “Top-Down
Approaches to Estimate the Effect of MNEs on Carbon Emissions” in chapter 2.) and provide
lower estimates of MNEs’ effect on climate change, but are also narrower in defining firm-level
climate impacts (for example, they do not account for emissions from final consumption).

9. Because countries may partly export their carbon-intensive production abroad, MNE-based
emissions can account for over 100 percent of country-reported emissions.

10. These estimates are purely descriptive and do not control for the MNEs’ larger firm size, which could
drive the results. That said, the results may be underestimating MNEs’ effect on carbon intensity.
This is because the sample mostly includes firms that voluntarily include themselves in CDP’s emis-
sions database. Such firms tend to be larger and more committed to climate change mitigation and
to have lower carbon intensity than the universe of firms (Bolton, Halem, and Kacperczyk 2022).

11. Long-term covers the period between 2036 and 2050, medium-term covers the period between
2026 and 2035, and short-term covers the period up to 2025.
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1. Introduction

This report considers the role of multinational enterprises (MNEs) in climate change,
both as a fundamental risk and an opportunity for climate change mitigation. In many
countries, a small number of MNEs influence a majority of greenhouse gas (GHG)
emissions through their supply chains. Recent work from Climate Action 100+ consid-
ered the combined direct and indirect GHG emissions of companies, and found that
157 MNEs are responsible for over 60 percent of industrial carbon dioxide emissions.
This means that the climate ambitions of MNEs will affect the environmental perfor-
mance of countries around the world. As a leading actor, proactive MNEs could there-
fore impose sustainability standards or encourage green technology transfers within
their supply chains that, in some cases, would affect millions of producers (Thorlakson,
Zegher, and Lambin 2018) and accelerate the climate transition. However, obstructive
MNESs may equally hold back any progress to reduce a country’s emissions via inaction
or even by actively resisting, obstructing, or lobbying against change.

Multinational enterprises also offer an important source of finance for sustainable
development by supplying countries with foreign direct investment (FDI). Fulfilling
the global commitments made in the Paris Agreement on climate change and achiev-
ing the Sustainable Development Goals (SDGs)* requires an acceleration in financing.
The United Nations Conference on Trade and Development (UNCTAD 2014) esti-
mates that between US$550 and US$850 billion in capital investment is needed in
developing countries annually to meet goals related to climate mitigation, while
another US$80 billion to US$120 billion is needed for adaptation. The United Nations
(UN) estimated an average annual SDG funding gap of US$2.5 trillion in developing
countries (UNEP 2018). Together with public and other private investments, the
cross-border investments of MNEs (FDI) offer an important source of finance for sus-
tainable development (OECD 2022).

This report builds on the research and key policy initiatives from several interna-
tional organizations that have focused on the sustainable investment aspects of MNEs.
This includes the Organisation for Economic Co-operation and Development’s
(OECD) FDI Qualities Policy Toolkit.* This initiative provides new insights into the
ways FDI affects carbon emissions while offering policy recommendations to help
governments attract FDI that contributes to decarbonization by reducing the emissions

associated with foreign investments and inducing low-carbon spillovers to domestic / -\
firms (OECD 2022). UNCTAD’s latest World Investment Reports have also included \‘
important new analyses on sustainable investment dynamics (UNCTAD 2021, 2022). —
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To encourage investment for sustainable development, the World Trade Organization’s
(WTO) investment facilitation agreement also makes explicit mention of the aim to
expand and retain FDI flows to achieve sustainable development goals (WTO 2021).
Other notable initiatives include a toolkit on investment facilitation for sustainable
investment from the Columbia Center on Sustainable Investment (Berger, Kagan,
and Sauvant 2021), and the World Investment for Development Alliance (WIDA),
which is a new global platform dedicated to promoting investment for sustainable
development.?

The objective of this report is to study the effect of MNEs on climate change. Toward this
goal, the report reviews the latest available data, conducts new empirical analysis, and sum-
marizes pioneering literature. Due to data limitations, previous work on MNEs and climate
change has been relatively high-level in nature. Analysis has often focused on aggregate
investment flows in the energy sector (for example, comparing the number of new green-
field FDI* project announcements in fossil fuels versus renewables) (OECD 2022) or invest-
ment in financial products related to the “environmental, social, and governance” (ESG)
category (UNCTAD 2021, 2022). Little work has gone into directly observing the role that
MNE:s have on their global carbon emissions via their supply chains. Yet, this is a very active
area of research, with new literature, datasets, and empirical analyses appearing more fre-
quently in the last few years. This provides a good time to conduct a review of the latest
available data and literature and illustrate their relevance for policy makers devising climate
change mitigation strategies around the world. Each of the next four chapters aims to
answer a separate question, utilizing a range of datasets and empirical approaches.

Chapter 2 asks what effect MNEs currently have on climate change. This starts by
identifying three channels that shape MNEs” impact on climate change: the scale effect
(emissions increases linked to MNE production), the technology effect (emissions
reductions associated with diffusion of low-carbon knowledge and technology); and
the composition effect (the ambiguous effect of MNEs on emissions as their FDI
changes countries’ industrial structure). Next, we consider the effect of MNEs on
climate change by considering two types of data and empirical methods.

First, we consider bottom-up approaches that build estimates by collecting, process-
ing, and aggregating firm-level data (see table 1.1). For this, we rely on the Full GHG
Emissions Dataset from CDP (formerly the Carbon Disclosure Project) that provides
emissions data for over 6,400 firms. However, not all firms in the database are analyzed,
as it is currently not possible to identify the full ownership status of firms (and so, to dis-
tinguish the effect of MNEs). As an alternative, we focus analysis on 157 very large MNEs
identified by Climate Action 100+, whose supply chains jointly make up most of the
world’s carbon emissions.> Next, to understand how the global supply chains of these
firms affect each country’s emissions targets, we exploit Bureau Van DijKs Orbis database
on MNEs’ global affiliate structure and financial performance. We use this to apportion
each MNE’s global emissions based on its affiliates’ relative financial performance within
the MNE. Finally, to identify its global or country-level emissions shares, we then



TABLE 1.1

Key Datasets and Methodologies

Introduction

Data

Key question

Methodology

CDP's (formerly the Carbon

Disclosure Project) Full GHG
(Greenhouse Gas) Emissions

Dataset provides carbon

emissions data for 6,400+ firms.

Climate Action 100+ data

identify 157 MNEs with the
highest carbon emissions in

the world and their overall
climate commitments.

Orbis provides ownership
(including MNEs" global

affiliate structure) and financial

What effect do MNEs
have on the emissions
of their supply chains?
(chapter 2)

How committed are
leading MNEs to
transitioning their supply
chains to net-zero
emissions by 20507
(chapter 4)

|dentify 157 large MNEs from Climate Action 100+ and
detect their global emissions using CDP’s database.

Use Orbis data to identify the global ownership structure
and financial information of 157 large MNEs to apportion
global emissions across all their affiliates.

Estimate the global/country-level emissions share of
157 large MNEs by comparing their total emissions to
OECD's Annual GHG Air Emissions Accounts.

Consider the overall commitment of 157 large MNEs
using Climate Action 100+ data.

Use Orbis data to consider the global ownership structure
of 157 large MNEs and thereby consider the climate
commitments of all their affiliates.

Categorize countries based on emissions shares of

information for over 140 million
firms.

affiliates of 157 large MNEs (using CDP, Orbis, and
0ECD), as well as climate commitments of affiliates of

OECD Annual Air Emission 157 large MNEs (using Climate Action 100+ and Orbis).

and GHG Accounts. Accounts
provides each country’s total
and sectoral carbon emissions.

World Bank Enterprise
Survey's Green Economy
Module provides data on nine
green firm characteristics for
36 countries (2018-20).

Sources: World Bank based on CDP, Climate Action 100+, OECD, and Orbis data.

Note: CDP = formerly the Carbon Disclosure Project; GHG = greenhouse gas; MNE = multinational enterprise; OECD = Organisation
for Economic Co-operation and Development.

How do interactions with e Regression analysis to consider how different

MNEs shape the potential interactions between domestic firms and MNEs (via

of green technology investment, partnership, and trade) affect domestic firms’
transfers? (chapter 3) green technology transfers.

compare the MNE’s global or affiliate emissions to country-level emissions from the
Organisation for Economic Co-operation and Developments (OECD) Annual Air
Emission and Greenhouse Gas (GHG) Accounts.

Second, we also consider top-down approaches to analyze carbon emissions from
MNEs that start from macro-level emissions data at the country- or sector-level, and
use a combination of trade, production, and investment data to apportion these emis-
sions to MNEs and domestic firms. Using each approach, we will present new estimates
from the latest available data and global literature to illustrate the size of each of these
three channels in more detail.

Chapter 3 considers how countries can stimulate green technology transfers to
domestic firms. For this question, the team analyzes the World Bank Enterprise
Survey data in two regions (Europe and Central Asia and the Middle East and
North Africa), which have a dedicated green module that considers firms’ emissions
monitoring, target setting, and specific actions to reduce carbon emissions. We use
such data to conduct firm-level regression analysis and consider how three forms of
partnerships with MNEs affect a company’s environmental performance: equity part-
nerships with foreign firms, technological licensing from foreign-owned companies,
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and international supply links. This will provide some indication about the most
appropriate policies to strengthen green technology transfers. We further use survey
data to illustrate the important role that government policy plays in stimulating
MNE:s to invest in environmental activities and green technology transfers.

Chapter 4 then considers how committed leading MNEs currently are to decarbon-
izing their supply chains. Analysis for this question will start with the Climate Action
100+ database on 157 MNEs, which provides detailed information on each MNE’s
commitments to transition to net-zero emissions by 2050, and then consider the pres-
ence of any long-term, medium-term or short-term strategies toward decarbonization.
To review the country-level commitment of MNEs, we again exploit Orbis and CDP to
apportion each MNE’s global emissions to their MNE affiliates (see table 1.1). We then
consider the share of MNEs committed to a net-zero transition and weigh commitment
based on their total emissions in the country.* We then consider the current weaknesses
in corporate climate reporting and the presence of “greenwashing,” in which companies
intentionally give an overly flattering representation of their climate actions. Finally, we
discuss the presence of specific market failures in corporate target setting, monitoring,
and reporting.

Finally, Chapter 5 considers what types of policies can influence multinational
enterprises’ effect on climate. Here we introduce a new framework arguing that policy
makers can use a range of policy tools (which we refer to as the 5Ps) to help MNEs miti-
gate their impact on climate change and better stimulate green growth. The 5Ps are
patrolling (monitoring emissions), prescription (laws and regulations), penalties (taxes
and charges), payments (incentives and fiscal support), and persuasion (corporate
commitments and information). These tools can encourage MNEs to reduce their
emissions-intensive production (scale), help MNE:s shift their supply chains to lower-
carbon production methods (technology), and facilitate a shift toward a low-carbon
industrial structure by attracting green FDI and phasing out dirty sectors (composi-
tion). Each approach has several policy instruments to affect the scale, technology, and
composition channels of MNE on climate change (table 5.1). This chapter then relies on
a literature review to go through each of the 5Ps, illustrate which market failure or fail-
ures they seek to address, and elaborate on their advantages and disadvantages. Finally,
we briefly discuss how policy makers can think about prioritizing and sequencing the
5Ps within a climate change mitigation strategy.

The report is widely targeted, such that the analysis and discussion is accessible to
both policy researchers and policy makers. Chapters 2, 3, and 4 present assessment of
estimation techniques and analysis of data using regression techniques and should be
more relevant for researchers and analysts. The discussion of policy tools in chapter 5
should be relevant for both policy researchers and policy makers.
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Notes

1. SDG Goal 13 is climate action and calls for urgent action to combat climate change and its impacts.

2. The FDI Qualities Policy Toolkit is designed to help governments identify priorities for policy
reforms to strengthen FDI impacts in four SDG areas: productivity and innovation; job quality and
skills; gender equality; and decarbonization.

3. See https://www.widalliance.org/ for more details.

4. Greenfield FDI refers to investments where a parent company establishes or expands a subsidiary
in a foreign country—as opposed to mergers and acquisitions, which occur when a company pur-
chases or leases an existing facility from another company.

5. For more details, see https://www.climateaction100.org/.

6. In this case, we assume that the emissions commitment of the MNE affiliate follows the ambitions
set by the headquarters. However, going forward, it would also be important to monitor and review
how host countries could shape the climate ambitions from MNE affiliates, to ensure they either
match or exceed headquarters’ targets.
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2. The Effect of Multinational
Enterprises on Climate Change

Hypotheses and Channels

There are two main theories about the impact of foreign investors on the host country’s
environment: the pollution haven hypothesis and the pollution halo hypothesis. The
pollution haven hypothesis states that firms with pollution-intensive processes move
from high-income countries with stringent environmental regulations to developing
countries with weaker environmental regulations. Consequently, developing countries
become “pollution havens” where rich countries relocate environmentally hazardous
industries. In contrast, the pollution halo hypothesis claims that firms from high-
income countries may actually reduce a host country’s pollution because their produc-
tionrelies on greener technologies, and the dissemination of these environment-friendly
practices enhances the domestic firms’ environmental performance.

While the empirical evidence on these two hypotheses is vast, it has led to inconclu-
sive results. The validity of the pollution haven is tested and confirmed in country stud-
ies such as those by Tang and Tan (2015) and Shahbaz, Haouas, and Van Hoang (2019)
for Vietnam; Kogak and Sarkgiinesi (2018) for Tiirkiye; and Solarin et al. (2017) for
Ghana. Similarly, cross-country analyses such as Sapkota and Bastola (2017) for Latin
American countries; Hanif et al. (2019) and Nasir, Huynh, and Huong (2019) for
emerging Asian economies; Benzerrouk, Abid, and Sekrafi (2021) for developing
countries; and Duan and Jiang (2021) for developed and developing countries provide
support. Zhu et al. (2016) used quantile regressions to show that the effect of foreign
direct investment (FDI) on carbon emissions is negative in the middle- and high-
emissions countries of the Southeast Asian Nations (ASEAN). Similarly, Wagqih et al.
(2019) implement panel data techniques to compare the short- and long-run effect of
FDI on emissions in the South Asian region and find no evidence of the pollution
haven hypothesis in the long run. Furthermore, Adeel-Farooq, Riaz, and Ali (2021)
show that FDI from developed countries improves the overall environmental perfor-
mance of low- and middle-income countries, but FDI from developing countries harms
the ecosystems of low- and middle-income host countries. The authors suggest that the
effect of FDI on the host country’s pollution depends on the source country’s environ-

mental policy rather than the host country’s environmental regulation.
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Perhaps the main reason for the inconclusive results between the pollution haven/
halo theories is that this binary view is too simplistic. The mixed conclusions above arise
from several factors, such as the methodology implemented by the authors, the country
or group of countries studied, and the period of analysis. More crucially, however, is that
they aggregate multinational enterprises’ (MNE) effect as increasing or reducing carbon
emissions. Yet, MNEs and FDI can simultaneously bring with them challenges and
opportunities for climate change mitigation through three key channels (OECD 2022):

s Scale effect: MNEs are major drivers of emissions. As they increase their pro-
duction, the country would likely also increase its total emissions.

s Technology effect: MNEs can help diffuse low-carbon knowledge and technol-
ogy to domestic firms, which can thereby reduce a sector’s average carbon inten-
sity and reduce emissions.

= Composition effect: MNEs” FDI also changes the industrial structure. This has
an ambiguous effect on emissions, as such FDI could help shift resources toward
low- or high-carbon intensity activities.

The rest of this chapter looks at the effect of MNEs on emissions in more detail, by
considering two types of data and empirical methods: bottom-up (firm-level) and
top-down (macro-level) approaches. Using each approach, we present new estimates
from the latest available data and global literature to illustrate the size of each of these
three channels in more detail.

Bottom-Up Approaches to Estimate the Effect of MNEs
on Carbon Emissions

Methodology

Bottom-up approaches to analyzing carbon emissions build up estimates by collecting,
processing, and aggregating firm-level data. Gathering firm-level data on emissions is
challenging because accounting procedures can differ from establishment to establish-
ment. Furthermore, the consolidation of sectoral-level estimates mainly depends on
the homogeneity of the firms’ reports in the sample. Nevertheless, bottom-up estimates
can provide significant insights into the specific source of emissions and guide discus-
sion and actions to alleviate the environmental impact.

The Greenhouse Gas Protocol Corporate Standard, a joint initiative by the World
Resources Institute (WRI) and the World Business Council for Sustainable Development
(WBCSD), classifies a firm’s greenhouse gas (GHG) emissions into three scopes
(figure 2.1; WRI and WBCSD 2004):

m Scope 1 emissions are direct emissions from owned or controlled sources. Direct
GHG emissions are principally the result of activities such as generating electric-
ity, heat, or steam; physical or chemical processing; transportation of materials,
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FIGURE 2.1 Emissions Associated with Firms’ Activities within Scope 1, 2, and 3
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products, waste, and employees; and fugitive emissions such as equipment leaks
from joints, seals, packing, and gaskets.

= Scope 2 emissions are indirect emissions from the generation of purchased elec-
tricity, steam, heating, and cooling consumed by the firm.

m Scope 3 emissions are all indirect emissions (not included in scope 2) that occur
in the firm’s value chain. These include upstream emissions, which relate to the
purchase and use of goods, services, energy, and capital in the production pro-
cess. They also include downstream emissions, which mostly relate to the trans-
port, processing, use, and disposal of sold products. This also includes emissions
from services such as leased assets, franchises, and investments.

While there have been attempts to produce firm-level carbon estimates, challenges
often emerge when reporting completeness, consistency, and accuracy. The literature
on bottom-up carbon estimates originated from Heede (2014), who was first to ana-
lyze firms—rather than states—as the source of emissions. This started from a rela-
tively crude approximation building on publicly available company reports filed with
the US Securities and Exchange Commission on two emitting activities: fossil fuel and
cement production. The carbon content was estimated using international averages of
state-level emission reporting from the Intergovernmental Panel on Climate Change
(IPCC) Guidelines for National GHG Inventories (Eggleston et al. 2006) While semi-
nal, the study’s methodology faced several challenges. First, reporting was partial,
leaving out potentially important firms. Second, there was no agreed-upon standard
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for reporting emissions, potentially leading to inconsistent estimates. Third, the study
was unable to account for heterogeneity in firm-level emissions across production
(relying on global averages), thus limiting accuracy.

A new global dataset to estimate firm-level emissions comes from CDP’s (formerly
the Carbon Disclosure Project) Full GHG (Greenhouse Gas) Emissions Dataset, which
solves most of the challenges. CDP works with companies to develop their emissions
reporting. In return, it incorporates their emissions in a global database, which is also
used to produce emissions estimates for companies that do not disclose. In addition, it
relies on a global emissions reporting standard, and conducts extensive checks to verify
accuracy (see box 2.1).

However, one major challenge remains for bottom-up approaches: double counting
of scope 3 emissions. While recent advances in data collection have improved firm-
level emission estimates, the bottom-up approach still lacks a systematic methodology
for aggregating emissions. When multiple firms in the same value chain all calculate
their scope 3 emissions, summation would lead to double counting and overestimate
emissions. Yet, aggregating only scope 1 and 2 emissions tends to exclude essential
activities within the supply chain and thus underestimate emissions. As such, aggre-
gated estimates (including ours below) should be interpreted with caution. The ability
to avoid double counting within supply chains is a clear advantage of top-down
approaches (see “Scale” below).

The next few sections present some preliminary findings to consider the scale, tech-
nology, and composition effects of MNEs on climate change using bottom-up
approaches. Much of this analysis makes use of CDP’s database. However, not all firms
in the database are analyzed, as it is currently not possible to identify the full ownership
status of each of the 6,400 firms included in the database (and so, to distinguish the
effect of MNEs). As an alternative, the choice was made to focus analysis on a small
number of very large MNEs that emit most of the world’s carbon emissions and focus
in on their supply chain (scope 3) emissions. For this, we follow the Climate Action
100+, which identified 157 MNEs that have the highest combined direct and indirect
GHG emissions in the world according to CDP data.! This analysis also serves as a
proof-of-concept that could be extended to a larger set of firms (global or country-
specific), going forward.

Scale

A small number of large MNEs account for the majority of global industrial CO, emis-
sions (figure 2.2). In most countries, carbon emissions are heavily concentrated within
a narrow set of firms. In Morocco, for example, the audit results of an energy efficiency
training program for large corporations showed that 5 percent of the 8,000 companies
accounted for 70 percent of industrial energy consumption (OECD 2022). A similar
finding exists at the global level. The total emissions of 157 large MNEs jointly account
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m Methodology for Bottom-Up Approach to Analyzing Emissions:
CDP’s Full GHG Emissions Dataset

The most extensive and advanced global source of firm-level carbon emissions comes from
the Full GHG Emissions Dataset owned and controlled by CDP, a global nonprofit. CDP works
with companies, investors, cities, states, and regions. Firms collaborate with CDP to help them
to accurately map their emissions, uncover risks and opportunities for carbon reduction, and
track and benchmark progress. In return, their emissions data are incorporated in CDP’s global
database. CDP further uses these publicly disclosed figures to produce emissions estimates for
companies that do not disclose. It also provides the means to improve the quality of company
disclosures by identifying anomalies and engaging with the companies to resolve them. The full
dataset includes data or estimates for over 6,400 companies. The sample consists of companies
in the Morgan Stanley Capital International All-Country World Index (ACWI), as well as the
highest emitting companies not included in this index.

Firm-Level Emissions Reporting

CDP's disclosure platform builds on the recommendations from the 2017 Task Force on Climate-
Related Financial Disclosures (TCFD), which is increasingly recognized as the global standard for
emission reporting. It translates these TCFD recommendations and pillars into disclosure ques-
tions and a standardized annual format. This leads to a detailed survey, which participating firms
fill out every year.

CDP then conducts consistency checks for every company to verify that each data point
aligns with other information that companies report internally (for example, ensuring consistency
between reported energy use and scope 2 emissions) or externally (from other data sources).
Large outliers are investigated in detail by reviewing companies’ survey responses, and poten-
tially removed. If a data point appears to be misreported, and the company is one of the top 200
highest emitters from the previous year, they are contacted for clarification. For missing or possibly
misreported data, an estimate is provided alongside the reported value.

Modeling

To estimate the emissions for nonreporting firms, CDP uses various economic models. First,
bottom-up modeling combines physical activity indicators (metric tons, barrels, kilometers, and
so forth) with their associated emission factors. CDP’s database relies on bottom-up models to
estimate emissions across six homogeneous sectors: coal mining, oil and gas extraction, petro-
leum refining, electric power generation, steel production, and cement production. Second, in
case a company has provided some but not all of the data points, CDP adopts a set of intra-
company models that use the available data to calculate the remaining emissions and energy
figures. Third, multivariate regression models are used to estimate emissions for sectors without
bottom-up estimates, using company revenue and activity classification as predictor variables.

Source: World Bank adjusted calculations based on CDP (2020).
Note: GHG = greenhouse gas.
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FIGURE 2.2 Global Industrial Emissions of the Supply Chains of Large MNEs, 2021
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GHG = greenhouse gas; MNE = multinational enterprise; OECD = Organisation for Economic Co-operation and Development; t = tons of CO,.

for up to 60 percent of total industrial emissions.? Their own activities (scope 1 and 2)
jointly account for (only) 10 percent of global industrial emissions. The largest share of
emissions from these MNEs pertains to their supply chain (scope 3), which may make
up to 50 percent of global emissions.

Most of the 157 large MNEs are headquartered in Europe, North America, and
Asia, and around half of the sample is in the energy industry. Table 2.1 illustrates the
regional distribution of the 157 MNEs. This shows that these large emitting MNEs
are headquartered mostly in Europe (56 firms), North America (52 firms), and Asia
(32 firms). These 157 large MNEs are active in four broad sectors: energy, industrials,
transportation, and consumer goods and services. Around half the group is based in
energy (75 firms), heavily concentrated in the oil and gas and electricity utilities
subsectors. Other sectors are industrials (45 firms), transportation (25 firms), and
consumer goods and services (12 firms).

The energy sector is the biggest source of industrial emissions from 157 large MNEs,
followed by the industrial sector (figure 2.3). The joint emissions from the activities of
MNEs and their supply chains (scope 1, 2, and 3) make up the largest share of global
industrial emissions in the energy sector (38 percent), led by oil and gas (26 percent),
utilities (6 percent), and coal mining (4 percent). The industrial sector follows, with
large MNEs accounting for 15 percent of global emissions. MNEs in the transportation
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TABLE 2.1 Regional Distribution of 157 Large MNEs and Their Share of Global Emissions

Number of firms by region of headquarters

North South
Sector Subsector Africa Asia Europe America Oceania America Total
Energy Coal mining 0 4 0 0 0 0 4
Electricity utilities 1 3 12 13 1 0 30
Oil and gas 1 9 10 11 3 2 36
Oil and gas 0 0 2 3 0 0 5
distribution
Total 2 16 24 27 4 2 75
Industrials Cement 1 1 3 2 2 0 9
Chemicals 0 1 4 1 0 0 6
Diversified mining 0 1 4 1 2 1 9
Other industrials 0 4 4 4 0 0 12
Paper 0 0 0 1 0 1 2
Steel 0 3 4 0 0 0 7
Total 1 10 19 9 4 2 45
Transportation  Airlines 0 0 1 3 1 0 5
Autos 0 5 5 2 0 0 12
Other transport 0 0 3 4 0 0 7
Shipping 0 0 1 0 0 0 1
Total 0 5 10 9 1 0 25
Consumer goods and services 0 1 3 7 1 0 12
Grand total 3 32 56 52 10 4 157

Source: World Bank calculations using CDP's database.

Note: CDP = formerly Carbon Disclosure Project; GHG = greenhouse gas; MNE = multinational enterprise. 157 companies are identified based on

Climate Action 100+.

sector jointly make up 7 percent of global emissions, and finally the MNEs in consumer
goods and services sector account for 2 percent of global emissions.

Once we consider the supply chains of the 157 large MNEs, their global emissions
significantly outweigh their global share in economic output. To put the activities of
these MNEs in perspective, figure 2.4 contrasts the MNEs’ share of global emissions by
sector with their share in global gross domestic product (GDP; using MNEs™ annual
reported global turnover). When considering only the emissions from their own activi-
ties (panel a), the emissions from firms outweigh the global shares in economic output
for a few sectors (those to the upper-left side of the 45-degree line). These include the
oil and gas and electricity utilities sectors (both represented in the top-right corner as
outliers), as well as steel, cement, and chemicals. Yet, when the carbon emissions from
supply chains (panel b) are also included, almost all these sectors’ emissions signifi-
cantly outweigh their global shares in economic output. This is most extremely visible
in the case of oil and gas, with MNEs’ direct sales accounting for only 3.5 percent of
GDP but 26 percent of global emissions.
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FIGURE 2.3 Global Share of Industrial Emissions from 157 Large MNEs,

by Sector, 2021
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FIGURE 2.4 Global Share of Industrial Emissions and GDP from 157 Large MNEs,

by Sector, 2021
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The type of scope 3 emissions of these 157 large MNE:s differs considerably by sector
(figure 2.5). In the case of the energy and mining sectors, most emissions are associated
with the downstream use of product—for example, 98 percent for coal mining,
95 percent for diversified mining, and 93 percent for oil and gas. In contrast, sectors
that utilize significant energy in production see most of their emissions in upstream
activities—for example, 93 percent for airlines, 89 percent for shipping and cement,
and 71 percent for chemicals. In some cases, they may be more balanced—such as for
consumer goods and services (48 percent upstream, 52 percent downstream). Overall,
the bulk of total emissions lies in the downstream use, covering 85 percent of all the
157 MNEs’ scope 3 emissions.

To further understand the emissions impact of these 157 MNEs requires review-
ing the structure of their global affiliates. Most companies only report their own
global emissions. Yet, to understand how the supply chains of these firms affect
each country’s emissions targets, it is important to apportion such global scope 1,
2, and 3 emissions by country. This report has made an initial attempt to do so
using data from Bureau Van Dijk’s Orbis database, which provides data on MNEs’
global activities based on their affiliates’ location, revenue, total assets, and employ-
ment numbers. We use this information to apportion emissions associated with the

FIGURE 2.5 Breakdown of Scope 3 Emissions of 157 Large MNEs, by Sector, 2021
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Note: A total of 157 companies are identified based on Climate Action 100+. Scope 3 emissions are all indirect emissions (not included in scope 2)
that occur in the firm’s value chain. CDP = formerly the Carbon Disclosure Project; GHG = greenhouse gas; MNE = multinational enterprise.
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various types of activities related to their scope 1, 2, and 3 emissions based on each
affiliate’s relative share within the MNE. For example, scope 3 emissions associated
with capital goods are apportioned proportionate to each affiliate’s relative share of
assets, while scope 3 emissions associated with employee commuting is appor-
tioned proportionate to the affiliate’s relative share of employment. The full
detailed methodology used for apportioning global emissions to MNE affiliates is
provided in annex 2A.

A breakdown by country shows the global reach and concentration of emissions
associated with the activities of these 157 MNEs. Map 2.1 tries to apportion the global
scope 1, 2, and 3 emissions for the 157 large MNEs to country-level estimates based on
affiliate activities (see above and annex 2A). It then compares these to each country’s
annual emissions. This illustrates, first, that these 157 MNEs have an extremely global
reach. Out of the 181 countries in the world that reported GDP figures in 2021, they
had active affiliates in 136 (75 percent), and these countries make up 99.3 percent of
global GDP. When considering the emissions from their direct activities (panel a), we
see that these MNEs accounted for 1-25 percent of emissions in 85 countries, another
25-50 percent in 9 countries (in Australia, Chile, Europe, and South Africa) and
upwards of 50 percent in 13 countries (all in Europe).

We also consider the overall emissions from MNEs, including their supply chains
(panel b). This shows that these 157 MNEs further accounted for less than 25 percent
of emissions across 85 countries (largely concentrated in Africa and Latin America).
They made up 25-50 percent in 9 countries (most notably China, Mexico, and the
United States), 50-75 percent in another 8 countries (notably Brazil, Colombia, India,
and Poland), and 75-100 percent in 9 countries (including Canada, Italy, the Russian
Federation, and Thailand). Then, for 25 countries the emissions accounted for over
100 percent of their emissions—this largely relates to those countries that headquarter
such MNEs in Australia, South Africa, and Western Europe.? As such, this bottom-up
approach showcases the significant geographic concentration of emissions associated
with the activities of these 157 MNEs.

A breakdown by MNE affiliates also shows that countries differ significantly in
sectors with the biggest emissions. Map 2.2 summarizes the biggest emissions associ-
ated with the affiliate activities of the 157 large MNEs. This shows the wide variety
across countries. The biggest share tends to come from energy sectors. Over 60 coun-
tries have oil and gas production as their main emission source, 11 countries’ emissions
are dominated by electricity utility companies, while for 2 countries (India and
Indonesia) the main emission source is coal mining. Interestingly, alongside oil and
gas, the African continent tends to dominate based on industrials; most notably cement,
diversified mining, other industrials, and steel. A select number of countries dominate
in transport such as autos (including Germany and Japan), and other transport (Saudi
Arabia). Consumer goods and services are the dominant source of emissions for
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MAP 2.1 Share of Country-Level Emissions Associated with the Affiliate
Activities of 157 Large MNEs, 2021
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Sources: World Bank calculations using CDP, Climate Action 100+, OECD, and Orbis data.
Note: The 157 companies are identified based on Climate Action 100+. Firms’ production and supply chain—based emissions are compared to
country-level reported consumption-based emissions. Because countries may partly export their carbon-intensive production abroad, MNE-based
emissions can account for over 100 percent of country-reported emissions. Scope 1 emissions are direct emissions from owned or controlled
sources. Scope 2 emissions are indirect emissions from the generation of purchased electricity, steam, heating, and cooling consumed by the firm.
Scope 3 emissions are all indirect emissions (not included in scope 2) that occur in the firm's value chain. CDP = formerly the Carbon Disclosure
Project; GDP = gross domestic product; GHG = greenhouse gas; MNE = multinational enterprise; OECD = Organisation for Economic Co-operation
and Development.
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MAP 2.2 Sectors with the Biggest Emissions Associated with Affiliate Activities of
157 Large MNEs, 2021
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Note: 157 companies are identified based on Climate Action 100+. CDP = formerly the Carbon Disclosure Project; GHG = greenhouse gas;
MNE = multinational enterprise; OECD = Organisation for Economic Co-operation and Development.

another 15 countries (mostly in Africa, Latin America, and the Middle East). The dif-
ference in MNEs’ sectoral make-up across countries is further illustrated in box 2.2,
which provides country examples for India and South Africa.

Technology

The bottom-up approach also has some potential for exploring the technology effect
associated with MNEs. Anecdotal findings often support the hypothesis that MNEs
use less carbon-intensive production methods than domestic firms. For example,
Chevron, a large MNE energy company, has significantly changed its oil production
methods to reduce methane emissions (an extremely potent greenhouse gas). By mak-
ing changes to their air compressors and tank vents, and by shifting away from pneu-
matic controls, Chevron was able to reduce methane emissions to less than a fifth of
the industry average (Economist 2022). Evidence increasingly suggests that MNEs can
diffuse low-carbon knowledge and technology to domestic firms, which can thereby
reduce a sector’s average carbon intensity, and reduce emissions (Adeel-Farooq, Riaz,
and Ali 2021).

New evidence confirms that MNEs are considerably less carbon intensive in the
production of steel and cement. Data from CDP’s firm surveys (corporate response
data) provide evidence to support the potential for MNEs to reduce a country’s
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Select Country Examples—the Emissions of Large MNEs in India
and South Africa

India

Out of the 157 large multinational enterprises (MNEs), 5 are headquartered in India (in the mining,
oil and gas, and electricity utilities subsectors). However, a total of 77 of the large MNEs have
at least one affiliate in India. This leads to a total of 977 MNE affiliates in our database. A more
detailed breakdown of their numbers, relative economic weight, and share of India’s emissions is
given in table B2.2.1. This first shows the extreme significance of India’s coal mining for MNE emis-
sions. The output of the 159 coal-mining MNE affiliates only account for 0.4 percent of India’s gross
domestic product (GDP), but because of the significant emissions associated with burning coal, this
together would account for almost 36 percent of India’s reported emissions. The second-largest
emissions come from the oil and gas industry, whose MNE affiliates account for around 2.6 percent
of GDP. but 16 percent of emissions. The third biggest emissions come from the category “Other
industrials,” which includes production of machinery and electrical and electronic equipment, and
jointly accounts for 0.8 percent of GDP and 3.3 percent of the country’s reported emissions.

TABLE B2.2.1 The Effect of Large MNEs’ Affiliates on India’s Carbon Emissions, 2021

Sector Subsector #of MNE  Share of Share of country’s
affiliates GDP (%) reported emissions (%)

Scope Scope
1and 2 1,2,and 3
Energy Coal mining 159 0.4 1.9 35.8
Electricity utilities 175 0.5 74 8.6
Oil and gas 386 2.6 22 16.2
0Oil and gas distribution 1 0.0 0.0 0.0
Total m 35 114 60.5
Industrials Cement 9 0.2 0.3 0.4
Chemicals 23 0.1 0.0 0.0
Diversified mining 30 0.3 0.7 1.0
Other industrials 77 0.8 0.0 33
Steel 23 0.1 0.1 0.4
Total 153 1.2 0.9 48
Transportation  Airlines 1 0.0 0.0 0.0
Autos 37 1.5 0.1 2.7
Other transport 8 0.1 0.0 0.2
Shipping 3 0.0 0.0 0.0
Total 49 1.6 0.1 29
Consumer goods and services 45 1.1 0.0 0.8
Overall total 971 11 12.7 69.4

(Box continues on the following page.)
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Select Country Examples—the Emissions of Large MNEs in India
and South Africa (continued)

South Africa

Out of the 157 large MNEs in our dataset, 2 are headquartered in South Africa (in the oil and gas
and electricity utilities subsectors). Yet, a total of 48 of the large MNEs have at least one affili-
ate in South Africa. In total, we identified 138 MNE affiliates active in this country. Table B2.2.2
provides a more detailed breakdown. This shows, first, that there are 7 MNE affiliates that are
active in steel production, whose output makes up around 4 percent of South Africa’s GDP, and
their supply chain’s overall emissions amount to almost half of South Africa’s reported carbon
emissions. The second- and third-largest emissions are from its electricity utilities and oil and
gas companies, accounting for 3 percent of GDP each, but making up 37 and 18 percent of the
country’s reported emissions, respectively.

TABLE B2.2.2 The Effect of Large MNEs' Affiliates on South Africa’s Carbon

Emissions, 2021
Sector Subsector #of MNE  Share of Share of country’s reported
affiliates GDP (%) emissions (%)
Scope Scope
1and 2 1,2, and 3
Energy Electricity utilities 27 3.4 34.8 37.1
Oil and gas 20 35 1.2 17.7
Total 47 6.9 459 54.8
Industrials Cement 3 0.4 0.1 0.2
Chemicals 12 10.3 1.9 9.1
Diversified mining 20 2.5 02 53
Other industrials 16 1.9 0.1 24
Steel 7 44 0.5 49.0
Total 58 19.4 2.8 66.0
Transportation  Autos 17 6.2 0.1 5.7
Other transport 2 0.1 0.0 0.1
Total 19 6.3 0.1 5.8
Consumer goods and services 14 2.8 04 40
Overall total 138 354 49.2 130.6

Source: World Bank calculations using CDP, Climate Action 100+, OECD, and Orbis data.

Table Note: Firms' production and supply chain—based emissions are compared to country-level reported consumption-
based emissions. CDP = formerly the Carbon Disclosure Project; GDP = gross domestic product; GHG = greenhouse gas;
MNE = multinational enterprise; OECD = Organisation for Economic Co-operation and Development.
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emissions via their technology. Figure 2.6 considers the carbon intensity of production
of two products: steel and cement, and compares the performance of domestic firms
versus MNEs. Panel a shows that in the case of steel, MNEs considerably overperform
vis-a-vis domestic firms using blast furnaces (producing 25 percent fewer emissions for
the same output), direct reduced iron electric arc furnaces (producing 48 percent fewer
emissions), and scrap-electric arc furnaces (producing 18 percent fewer emissions).*

Panel b shows that for cement, the results differ more significantly across product
types. For clinkers, emissions intensity is roughly similar, while for cement equivalent
and cementitious products, MNEs were able to produce the same goods for somewhere
between 6 to 11 percent fewer emissions. Yet, in the case of low-CO, material,® the aver-
age MNE was found to produce goods with 84 percent fewer emissions than domestic
firms.® Hence, while MNEs generally have a reduced carbon intensity of production in
steel, for cement their advantage comes from the use of more sophisticated low-CO,
products.” All in all, this does suggest that the dissemination of production technolo-
gies used by MNEs would have significant potential to reduce the emissions of domes-
tic firms.

FIGURE 2.6 Carbon Intensity of Production, Domestic Firms versus MNEs, 2021
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Source: \World Bank estimates based on CDP Corporate Response Data.

Note: Figures on steel production are based on 28 companies—14 MNEs and 14 domestic firms. Figures on cement production are based on
24 companies—14 MNEs and 10 domestic firms. Each firm’s ownership characteristics (foreign or domestic) were manually identified using the
Bureau Van Dijk’s Orbis database. Also see table 2A.2 and table 2A.3 in annex 2A for regression analysis exploring the effect of MNEs on the carbon
intensity of production of steel and cement. CDP = formerly the Carbon Disclosure Project; CO,e = carbon dioxide equivalent; MNE = multinational
enterprise.
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Composition

Finally, to evaluate the composition effect of MNEs, we evaluate FDI project announce-
ments using a dedicated sectoral classification of green versus polluting sectors. To
inform the shifting effect of MNESs’ overseas investment on industrial structures around
the world, we aggregate FDI announcements that are made around the world and con-
sider whether these are more or less carbon intensive. To do this, we use data on green-
field FDI announcements (from FDI markets) and international mergers and
acquisitions (using Refinitiv data). For each, we develop a dedicated sectoral classifica-
tion that follows the European Union (EU) taxonomy for Sustainable Activities
(European Commission 2020) to identify a set of green sectors (that accelerate a net-
zero emissions future) and polluting sectors (that are inconsistent with a net-zero emis-
sions future). Examples of green activities in the EU taxonomy include electricity
generation from renewable energy, afforestation, and manufacturing of products that
help the transition to a low-carbon economy (such as batteries and electronic vehicles)
or which use low-CO, technology to produce traditionally high-CO, products (like
steel and cement). Low-carbon transport activities (such as public rail) are also
included. Finally, the EU taxonomy also includes some activities that have a broader
environmental purpose such as water supply, sewerage, waste management, and reme-
diation. Polluting activities are mostly confined to high-CO, mining or processing of
fossil fuels; metals and minerals; and the conventional manufacturing of chemical,
metal, and plastic products.

There appears to be a robust trend of FDI shifting out of polluting sectors and into
green sectors (figure 2.7). Panel a shows that greenfield FDI announcements for pollut-
ing sectors have gradually declined. In contrast, FDI is increasingly pouring into green
sectors, and since 2019 has overtaken polluting sectors. Panel b shows that for interna-
tional mergers and acquisitions (M&As), the dynamics differed, with a growing num-
ber of announcements in polluting sectors until the mid-2010s. Since then, there has
been a significant decline, and so the trendline follows an inverted U-curve. Firms in
green sectors did see a substantial rise in announcements over time, so that in 2021 the
value of green sector M&As overtook that of polluting sectors.

Global firms may be increasing their investments in sustainability for three main rea-
sons. First, foreign investors are likely reacting to rapidly declining costs and significant
growth potential in renewable energy generation and low-carbon manufacturing meth-
ods (IRENA 2020). Second, companies are also responding to the rising pressures brought
upon them by governments and investors and shareholders to engage in lower-carbon
activities. Some evidence of this is found in survey evidence summarized in “The
Importance of Government Policy to Stimulate MNEs’ Green Technology Transfers” in
chapter 3 and figure 3.5. Third, companies are also responding to rising costs associated
with polluting activities. Shareholders are increasingly pricing in a carbon risk premium
at the firm level, which increases the cost of capital and means both a lower projected
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FIGURE 2.7 Green versus Polluting Global FDI Announcements, 2001-21
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Sources: World Bank estimates based on FDI markets and Refinitiv data.

Note: Sectors classified in accordance with EU Taxonomy for Sustainable Activities. EU = European Union; FDI = foreign direct investment.

earnings stream and higher hurdle rates on new investment (Chava 2014). Bolton and
Kacperczyk (2022) further find that while no carbon risk premium was identified in the
1990s, strong evidence of such rising costs was found in a 2017 sample period. Jointly, this
explains a growing number of green and slowing number of polluting greenfield FDI and
cross-border M&A announcements over time.

Top-Down Approaches to Estimate the Effect of MNEs
on Carbon Emissions

Methodology

Top-down approaches to analyzing carbon emissions from MNEs start from macro-
level emissions data at the country- and sector-level, and use a combination of
trade, production, and investment data to apportion these emissions to MNEs and
domestic firms. Examples of this approach can be found in Zhang et al. (2020),
Borga et al. (2022), and Zhu, Guo, and Zhang (2022). In each case, the authors pro-
pose a framework to calculate the effect of MNEs” supply chains on carbon emis-
sions by linking a carbon intensity matrix at the country-industry level with the
multiregional input-output model (MRIO), an extension of the standard input-
output matrix with independent rows and columns for each industry in each coun-
try (see box 2.3 for details).

The top-down approach allows researchers to avoid double-counting emissions
and to utilize a standard framework for trade-related analysis. Using MRIO provides
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a systematic methodology to account for firms carbon emissions that avoids the
problems of double counting still present within bottom-up approaches. MRIO tables
such as the Activities of Multinational Enterprises (AMNE) database? also allow per-
forming calculations for several countries and industries under a uniform methodol-
ogy. This is the reason it is the foundation for all three papers that utilize the AMNE
database (Borga et al. 2022; Zhang et al. 2020; Zhu, Guo, and Zhang 2022).

Yet, reliance on a single MRIO database also poses certain challenges. Reliance on the
AMNE database focuses geographical coverage on Organisation for Economic
Co-operation and Development (OECD) countries and time coverage no earlier than
2015 (due to data availability in the AMNE database). Additionally, calculating CO,
emissions from fuel combustion using the International Energy Agency (IEA) estimates

Methodology for Estimating Carbon Emissions
Using Top-Down Approaches

The multiregional input-output model (MRIQ) extends a standard input-output matrix to a larger
system with an independent row and column for each industry in each country. For instance,
assuming that the world is composed of m countries and that each country has n sectors, the
extended input-output matrix becomes

X1 AH AIZ Alm XW YH

X || A Ao A || K|
Xm A/m AmZ Amm Xm YmW
X=AX+Y. (M

where X is the output of country /, A; is the intermediate requirements on domestic production in
country /, A; is the interindustry requirements from country /to j, y; is the final demand for goods
produced and consumed in region /, and y; is the final demand from region / to region j. By using
the linearity assumptions from the model, equation (1) can be expressed as:

X=(I=A7Y. (2)

Since multinational enterprises (MNEs) can be part of different supply chain stages and the pro-
duction technologies may be different between domestic and foreign-owned firms, a method is
needed to trace the country’s participation in global supply chains. For this, the literature offers
two approaches: the decomposition method of the traditional Leontief model (Koopman et al.
2014) and the hypothetical extraction method that compares actual gross domestic product (GDP)
in a country with a hypothetical GDP in case there are no production activities related to exporting
(Los, Timmer, and de Vries 2016). Since both the decomposition method and the hypothetical
extraction method reach the same results, the calculation of carbon emissions by MNEs is
presented based on the decomposition method for sake of space.

(Box continues on the following page.)



The Effect of Multinational Enterprises on Climate Change

Methodology to Estimating Carbon Emissions
Using Top-Down Approaches (continued)

Following Zhang et al. (2020), assume that the production of each sector comprises the
production of domestic-owned firms (D) and the production of foreign-owned firms (F). Thus, the
final demand matrix Y'and the intermediate input matrix A become:

D D D
Yw Y12 Y1m

F F F
N Yo o Y

D D D
Ym1 YmZ T Ymm
F F F
Ynﬂ YmZ o Ymm

A A O
A I A
A=| E : :
e Um
o Yoo Yo Yo

where, for instance, A represents the direct requirements for the products of domestic firms in
country 1 per unit of output of foreign-owned firms in country m.
To calculate the carbon emissions induced by the final demand, premultiply the right-hand side

of equation (2) by the diagonal matrix £, which represents the carbon intensity matrix as follows:
C=E(I-AY, (3)

where the production-based emissions of each country are the sum of the matrix C by rows, and
the consumption-based emissions of each country are the sum of the matrix C by columns.
Additionally, to include the final and intermediate demand related to foreign-owned firms in a
given country /, we can define the final demand matrix of products from MNEs as the intermediate
demand ratio matrix of products from foreign-owned firms as A" Likewise, we can define the
final demand and the intermediate demand ratio matrix unrelated to MNEs in country / by ¥,"and
A’ respectively.
On the basis that A= A" + A" and Y =Y +Y" equation (3) can be expressed as follows:

C=E(=AT =AY +E(I =AY (4)

From (4) and observing that /—A=1-Al=A7[=(I-A])(I-Al), and I=(/-A[-A")"
(I—A,F—Af*), carbon footprints can be decomposed into three main components: emissions
that are not related to the production activities of MNEs in country /(component 5.1), emissions
embodied in the output of MNEs in country / that are used as intermediate inputs (compo-
nent 5.2), and emissions embodied in the output of MNEs in country / that are used to satisfy
final demand (component 5.3), as follows:

(Box continues on the following page.)
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Methodology to Estimating Carbon Emissions
Using Top-Down Approaches (continued)

C=E(=AT VY +EU=A A (=AY +EI-ATY,
C=(51 +(5.2) +(5.3) s

where components (5.2) and (5.3) correspond to the carbon emissions of the MNEs hosted by
country /.

Furthermore, by defining the output of MNEs in country /that are used as intermediate inputs
as Z' = AT X, the carbon emissions of the MNEs in country i becomes:

Ot = (- A+ AT V(2 +YF), 6)

Finally, the change in the carbon footprints of MNEs in country /over a period can be expressed as

Cifwsl — C{mst _ C,Zost — E, B](F* 0:* _ EU BF* OF* ’ (7)

h ~h

where B =(/-A+A")" represents the gross output of each sector required to produce per
unit of output of the MNEs in country /, and 0 = Z/" +Y/""is the output of the MNES in country /.
Zhang et al. (2020) use a polar decomposition of equation (7) to analyze the driving factors of car-
bon emissions of the MNEs hosted by a given country. Specifically, the decomposition gives rise to
three drivers: the scale effect, carbon intensity (or technology) effect, and the production structure
(or composition) effect. Algebraically, these are represented as follows:

AC = VI AO (BB +EB )+ Vo AEB] 0 +B507 )+ Yy AB(E0] +E0]) "
A C,””“ = (Scale Effect) + (CarbonIntensity Effect) + (Production Structure Effect).

Sources: World Bank based on Borga et al. 2022; Zhang et al. 2020; Zhu, Guo, and Zhang 2022.

does not exploit detailed country-specific information on emissions. Specifically, the IEA
uses the simplest methodology to estimate CO, emissions, which offers comprehensive
geographic coverage; however, it comes at the expense of disregarding more sophisticated
tier 2 or tier 3 methods which are generally considered more accurate (Borga et al. 2022).2

In addition, the top-down approach also has a major data limitation due to the
absence of detailed carbon emissions data for MNEs and non-MNEs. Due to data limi-
tations, top-down estimates have to make very strong assumptions. Most notably they
traditionally assume that MNEs and non-MNEs have similar carbon intensity within
industries (which is clearly untrue, as shown in “Bottom-Up Approaches to Estimate
the Effect of MNEs on Carbon Emissions” in this chapter).

The next few sections will present preliminary findings to consider the scale, tech-
nology, and composition effects of MNEs on climate change using top-down approaches.
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Much of this analysis makes use of the International Monetary Fund’s (IMF) Direct
Investment-Related database from its Climate Change Indicators Dashboard, which
covers carbon emissions embodied in the output of domestic and foreign owned enter-
prises, for 59 OECD countries, for the years 2005-2015. This is complemented with
other recent studies that utilize the top-down approach.

Scale

Lépez etal. (2019) find that US MNEs jointly make up a very large share of global emis-
sions. To calculate the carbon footprint of US MNE foreign affiliates operating beyond
the US borders, Lépez and colleagues use the value added generated by the US-MNE
abroad as an indicator of the generation of burden shifted income and emissions. They
find that if US MNEs were a separate country, their direct emissions would rank them
as the 12th top emitter of the world, responsible for 1.5 percent of the world’s global
emissions during 2009. However, this is a very conservative estimate, as it does not
account for the large indirect effect MNEs may have on carbon emissions. Lopez and
colleagues further find that US-MNE carbon emissions vary depending on the country
where the production takes place; MNEs pollute less heavily in European countries and
more heavily in lower-income countries (in line with the pollution haven hypothesis;
Lépez et al. 2019).

Since MNEs can be part of different supply chain stages rather than being directly
related to the final stages of production, Zhang et al. (2020), Borga et al. (2022), and
Zhu, Guo, and Zhang (2022) study the role of MNEs in the entire supply chain. These
authors use the AMNE database, which distinguishes among domestic firms, domestic
MNEs (domestic firms with foreign affiliates), and foreign affiliates (firms with at least
50 percent foreign ownership). As the source of information related to carbon emis-
sions, Zhang et al. (2020), Borga et al. (2022), and Zhu, Guo, and Zhang (2022) rely on
sectoral CO, emissions data from the IEA. While each uses similar data as their foun-
dations, their overall methodology and assumptions differ, leading to quite significant
differences in results.

Zhang et al. (2020) suggest that the activities of MNEs have accounted for around
19-22 percent of global emissions and have been declining over time (figure 2.8).
They find that total emissions rose between 2005 and 2008, when they reached their
peak at 22 percent of global CO, emissions. While absolute emissions still grew some-
what over time, the relative share of MNE emissions declined every year and reached
18.7 percent of global emissions by 2016.

Borga et al. (2022) find that MNE output accounts for around 10 percent of global
emissions, while its exports make up roughly 30 percent of export-related emissions.
They estimate carbon emissions embodied in the output from domestic firms and
MNEs operating in 59 (mostly OECD) countries from 2005 to 2015 (figure 2.9). This
shows that emissions from MNEs have shown a small absolute increase during that
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FIGURE 2.8 Emissions from MNEs’ Supply Chains, 2005-15
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FIGURE 2.9 Emissions from MNEs in Output and Exports, 2005-15
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time, but their share of total emissions has stayed constant at around 10 percent.
Emissions from MNEs" exports generally make up around one-third of MNE total
emissions, and because MNEs are more likely to export than other firms, Borga et al.
suggest that around one-third of total export-related emissions are due to the activities
of MNEs.

Zhu, Guo, and Zhang (2022) find that the emissions generated by MNEs account for
around 30 percent of emissions in high- and upper-middle-income countries and over
20 percent in lower-middle-income countries. Zhu, Guo, and Zhang (2022) conducted
perhaps the most comprehensive top-down assessment of MNEs’ impact on climate
change. The authors decompose global emissions by domestic firms, conventional trade,
and global value chains (GVCs). The latter category is usually driven by MNEs (Qiang,
Liu, and Steenbergen 2021) and so provides a helpful way to identify emissions associated
with MNEs’ supply chains. As shown in table 2.2, they find that such GVCs account for
around 30 percent of emissions in high- and upper-middle-income countries, and over
20 percent in lower-middle-income countries. The authors then further break GVC emis-
sions down into three categories: GVC trade (MNE activities), GVC investment (FDI)
and GVC trade and investment (MNE activities and FDI). Across all three income groups,
most emissions are associated with GVC investment (FDI), accounting for around half of
MNE emissions for high-income and upper-middle-income groups, and nearly
40 percent for lower-middle-income groups. Table 2.3 provides an additional breakdown
specifically for emissions from GVC investment (FDI). Interestingly, this finds that for

TABLE 2.2 Emissions from Different Activities, by Economy Income

Year Income level Domestic  Ricardian Global value chains
firms (%) ~ trade (%)  GvCstotal GVCtrade GVC GVC
(%) (MNEs) (%) investment trade and
(FDI) (%) investment
(MNEs and
FDI) (%)
2005 High income 65.4 5.2 294 5.2 16.7 75
Upper-middle 61.7 7.1 31.3 94 12.8 9.1
income
Lower-middle 70.7 7.2 22.1 7.3 8.4 6.4
income
2016 High income 62.6 55 31.9 59 18.1 79
Upper-middle 66.4 59 277 6.7 13.6 74
income
Lower-middle 735 7.1 19.4 6.6 8.0 48
income

Source: World Bank—adjusted data based on Zhu, Guo, and Zhang 2022.
Note: FDI = foreign direct investment; GVCs = global value chains; MNEs = multinational enterprises.
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TABLE 2.3 FDI-Related Emissions, by Economy Income Level

Year Income Level Total emissions GVC investment emissions by type
_from GVC MNEs' domestic  Joint production  Joint production
investment production (MNEs and (MNEs and
(FDI) (%) chains (%) foreign firms) (%) domestic firms) (%)
2005  Highincome 16.7 5.0 53 6.4
Upper-middle income 12.8 25 33 7.0
Lower-middle income 8.4 2.0 2.1 4.4
2016 High income 18.1 6.4 5.5 6.2
Upper-middle income 13.6 2.1 3.0 8.4
Lower-middle income 8.0 1.7 1.8 45

Source: World Bank—adjusted data based on Zhu, Guo, and Zhang 2022.
Note: FDI = foreign direct investment; GVC = global value chain; MNEs = multinational enterprises.

30

high-income countries, emissions are broadly split for MNEs" domestic production
chains, joint production with foreign firms, and joint production with domestic firms.
Yet, for other income categories, this is driven by joint production between MNEs and
domestic firms. For upper-middle-income countries it accounts for 55-62 percent of
MNES investment-related emissions, while for lower-middle-income countries this
makes up 52-54 percent. This thus again stresses the important role played by MNEs in
shaping the activities of domestic firms.

Technology

Data from Borga et al. (2022) paint a mixed picture about the carbon intensity of
MNE:s vis-a-vis domestic firms (figure 2.10). Using data from 59 countries from 2005
to 2015 in 34 industries based on International Standard Industrial Classification of
All Economic Activities (ISIC) revision 4, Borga et al. (2022) find that production in
MNEs pollutes less than domestic firms in several sectors, including electricity and
gas, mining and quarrying, and coke and petroleum products. Yet, sectors such as
transport and storage, and manufacturing subsectors such as textile and apparel, fab-
ricated metal products, computer and electronics products, machinery and equip-
ment, motor vehicles, and textiles and apparel do not follow this pattern, and MNEs
appear more polluting than domestic firms. It is important to note, however, that due
to data limitations, the direct emission intensities of MNEs were assumed to be the
same as domestic firms in the same industry (a very strong assumption, as discussed
in “Bottom-Up Approaches to Estimate the Effect of MNEs on Carbon Emissions” in
this chapter). The variation in emissions across firm types is mainly due to differences
in their industry distribution and sourcing patterns especially between domestic and
imported inputs. Better data on the emissions of MNEs (for example, from CDP
data), would likely result in showing larger differences between estimates of their
carbon intensity (Borga et al. 2022).



FIGURE 2.10 Carbon Intensity of Output, 2005-15, Selected Sectors
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Composition

Zhang et al. (2020) provide a powerful decomposition of the effect of MNEs across the
scale, technology, and composition channels (figure 2.11). They study the driving fac-
tors of the carbon footprints of MNEs hosted by each country over time by decompos-
ing the overall emissions into the three effects: (a) the scale effect (FDI-led increase of
economic activity); (b) the carbon intensity effect (FDI-led use and diffusion of low-
carbon technology); and (c) the composition effect (FDI-led change of industrial
structure composition).!® These results powerfully illustrate the fact that MNEs pro-
vide both challenges and opportunities for climate change. It first shows that the role
of MNEs has changed over time. They contributed to the growth of emissions from
2005 until 2008 (+20.4 percent) and 2008 until 2011 (+4 percent). The major contrib-
uting factor to this increase was the growth in the outputs of MNEs (scale effect),
which would cause the carbon footprints of MNEs to increase by 27.4 percent in the
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FIGURE 2.11 Emissions Embodied in the Supply Chains of MNEs: Scale, Technology, and
Composition Effects
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absence of other factors. The decrease in carbon intensity offset the carbon footprints
of MNEs by —9.3 percent (intensity effect), and the change in production technology
played a relatively modest role (+2.4 percent, technology effect). Yet, they have since
become a net reducer of carbon emissions. From 2011 to 2014, MNEs showed a
2 percent decline in emissions, and from 2014 to 2016 their footprint declined by
7.6 percent. Over the period 2011-2014, both the scale effect (+5.8 percent) and the
technology effect (+3.7 percent) played important roles in driving the carbon foot-
prints of MNEs. This is partly because the volume of global FDI shrank, while MNEs
began to adopt measures to clean up their supply chains. Over the subperiod
2014-2016, all three effects contributed to the declining carbon footprints of MNEs.
The changes in output, production technology, and carbon intensity of MNEs would
contribute to a decline in their carbon footprints of —2.3 percent, —3.4 percent
and —1.9 percent, respectively, with all other factors held constant (Zhang et al. 2020).
This, in turn, shows the important and countervailing effects of the three channels:
scale, technology, and composition.

In conclusion, this chapter has illustrated the strong role that MNEs play in climate
change. The climate change literature has often presented the activities of MNEs either
as a risk to increase emissions to developing countries by shifting their polluting activi-
ties to locations with limited environmental regulation (pollution haven), or as an
opportunity to reduce emissions in developing countries by attracting cleaner technol-
ogy (pollution halo). However, this binary view is too simplistic. New analysis using
micro- and macro-data on GHG emissions allows us to map the effect of MNEs more
closely and showcases that they can bring with them both challenges and opportunities
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) @XM Future Research Agenda—Strengthen Estimates of
MNEs' Effect on Emissions by Harmonizing Top-Down and
Bottom-Up Approaches

This chapter provides an initial assessment of the effect of MNEs on climate change. Yet, to
better understand the role of MNEs in climate change, there could be significant benefits in
harmonizing top-down and bottom-up approaches. The top-down approaches have the benefit of
avoiding double-counting emissions within supply chains. Yet, they currently cannot differentiate
the carbon intensity of MNEs and non-MNEs at the country-industry level. Bottom-up approaches
that use firm-level data can enable estimation models to reflect the differences in carbon-intensity
between different groups of firms, such as between MNEs and non-MNEs, and across sectors.
This type of approach would therefore utilize the best of both worlds, avoiding double-counting
emissions across supply chains but incorporating heterogenous firm-level dynamics for the biggest
firms across each country and industry. Jointly, this would likely provide the most accurate and
realistic estimates of the role of MNEs on climate change.

for climate change mitigation. We found that a small number of MNEs are major driv-
ers of global GHG emissions. However, their technologies have also helped reduce car-
bon emissions for themselves and their supply chains. Similarly, global investment is
increasingly pouring into green sectors, thereby further facilitating the green transition
of industry. Jointly, we can think about this in terms of scale, technology, and composi-
tion effects of MNEs on GHG emissions. Finally, to better understand the impact of
MNEs on climate change, we argue that there may be a benefit to harmonizing top-
down and bottom-up approaches (see box 2.4). This is an important research agenda
going forward.

Notes

1. For more details about the Climate Action 100+, see https://www.climateaction100.org/. Climate
Action 100+ focused on 166 companies, but sufficient information for this analysis was available
for only 157. Using a small number of MNEs also reduces problems associated with aggregating
scope 3 emissions for firms within the same value chain. Yet, issues may still remain (for example,
potential double counting of emissions from energy use).

2. The Organisation for Economic Co-operation and Development’s (OECD) Annual Greenhouse
Gas (GHG) Air Emissions Accounts separates two emissions categories: industrial and household.
In 2021, industrial emissions accounted for 89 percent of total anthropogenic emissions
(45.6 billion metric tons carbon-dioxide equivalent, CO,e).

3. A reason for this is that it attributes scope 3 emissions to the location of the MNE overseeing the
production of the value chain rather than the more commonly reported country-level consump-
tion of goods and services.

4. Regression analysis suggests that being an MNE is associated with a statistically significant
54 percent lower CO,e use per metric ton of crude steel production for basic oxygen furnaces, but
no significant effects for the other technologies (likely due to the low number of observations). See
table 2A.2 in annex 2A for details.
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5. Examples of such low CO, cement include injecting CO,, fly ash, or steel slag into cement during
mixing. By permanently embedding it in the concrete it strengthens it—thereby reducing the
emissions in the production process and reducing the amount of cement needed (Zero Energy
Project 2020).

6. Regression analysis suggests that being an MNE is associated with a statistically significant lower
CO,e use per metric ton of cement production for clinkers (~3.6%), cementitious products
(=9.2%) and low-CO, materials (-210%). See table 2A.3 in annex 2A for details.

7. Itis important to note, also, that these estimates are likely significantly underestimating the effect
of MNE:s on carbon intensity, as the sample only includes firms who chose to voluntarily include
themselves in CDP’s emissions dataset, and are generally larger and more committed to climate
change mitigation. According to Bolton and Kacperczyk (2022), such firms already have consid-
erably lower carbon intensity than the universe of firms.

8. The AMNE database links the OECD Inter-Country Input-Output (ICIO) and the Trade in Value
Added databases.

9. The 2006 IPCC Guidelines for National Greenhouse Gas Inventories (Eggleston et al. 2006)
provide methodologies for estimating national inventories of anthropogenic emissions by sources
and removals by sinks of greenhouse gases. The 2006 IPCC Guidelines provide advice on estima-
tions methods at three levels of detail. Tier 1 is an approach that uses spatially rough default data
based on globally available data. Tier 2 is a more accurate approach that substitutes the general
defaults for country- or region-specific values and more disaggregated activity data. And tier 3 is
a more sophisticated method that involves detailed modeling and inventory measurement
systems driven by data at a greater resolution. Tiers 2 and 3 are more accurate but demand more
information and better data quality (Eggleston et al. 2006).

10. See box 2.3, “Methodology to Estimating Carbon Emissions Using Top-Down Approaches,” for
further details.
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Annex 2A. Additional Methodological Details and Regression Tables
Methodology for Apportioning Emissions across MINE Affiliates

Step 1: Download raw list of each MNE’s affiliates. Identify the global structure of
157 MNE:s by using Orbis’s database of subsidiaries. The company was manually identi-
fied in Orbis (matched on name and headquarters’ location), and then their list of sub-
sidiaries was downloaded (including only those subsidiaries with a majority ownership
for the MNE). This provides a total list of 57,605 affiliates.

Step 2: Drop affiliates without economic data. We kept only those subsidiaries which
reported on at least one of the following three indicators: operational revenue, total
assets, and number of employees. This leaves a total of 19,600 affiliates.

Step 3: Impute missing values for affiliates missing one or two of the three economic
figures. The reported data of economic activities of affiliates are heavily unbalanced:
28 percent of firms miss revenue figures, 29 percent miss asset figures, and 36 percent
miss employment figures. To deal with this partial reporting for subsidiaries, we use
simple multiple imputation methods to fill missing observations. We run separate
regressions for each MNE and estimate the average relationship for their affiliates
between the three variables (revenue, assets, and employment) and use these to impute
missing observations.

Step 4: Apportion each MNE’s scope 1, 2, and 3 global emissions to their affiliates
based on the specific set of activities. Finally, we rely on each MNE affiliate’s relative
share in the company’s total assets, revenue, and employment to apportion their global
emissions. To do so, we provide a crude approximation based on the specific type of
activities related to their scope 1, 2, and 3 emissions and pair these to one of the three
economic indicators. For example, scope 3 emissions associated with capital goods are
apportioned proportionate to each affiliate’s relative share of assets, while scope 3 emis-
sions associated with employee commuting is apportioned proportionate to the affili-
ate’s relative share of employment. The full breakdown of each emission activity is
provided in table 2A.1.
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TABLE 2A.1  Approach for Apportioning Emissions across MNE Affiliates

Type of activity Scope Type of activity Apportioning across
MNE affiliates
Upstream activities ~ Scope 3 Purchased goods and services Assets + employment
Capital goods Assets
Fuel-and-energy-related activities (not included in ~ Assets + employment
scope 1 or 2)
Upstream transportation and distribution Assets + employment
Waste generated in operations Assets + employment
Business travel Employment
Employee commuting Employment
Upstream leased assets Assets
Other (upstream) Assets + employment
Scope 2 Purchased electricity, steam, and heating and Assets + employment
cooling for own use
Reporting company ~ Scope 1 Company facilities and vehicles Assets + employment
Downstream Scope 3 Downstream transportation and distribution Revenue
activities Processing of sold products Revenue
Use of sold products Revenue
End of life treatment of sold products Revenue
Downstream leased assets Assets
Franchises Revenue
Investments Assets
Other (downstream) Revenue

Sources: World Bank based on CDP and Orbis data.
Note: CDP = formerly the Carbon Disclosure Project; MNE = multinational enterprise.

Additional Regression Tables on Technology Intensity for Steel
and Cement and MNEs

TABLE2A.2 Regression Table: Metric Tons CO,e per Metric Ton of Crude Steel Production

Variables (1 (2) (3)
Blast furnace: basic Direct reduced iron- Scrap-electric arc
oxygen furnace electric arc furnace furnace

MNEs -0.542** -0.540 -0.118

(0.211) (0.620) (0.137)
Constant 2.216™* 1.125** 0.660***

(0.0991) (0.205) (0.0932)
Observations 18 4 23
R-squared 0.232 0.275 0.034

Sources: World Bank based on CDP and Orbis data.

Note: CDP = formerly the Carbon Disclosure Project; CO,e = carbon dioxide equivalent; MNEs = multinational enterprises. Robust
standard errors in parentheses.

***p<0.01,**p<0.05 *p<0.1.
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TABLE2A.3 Regression Table: Metric Tons CO,e per Metric Ton of Cement Production

Variables (1) (2) (3) (4)
Clinkers Cement Cementitious Low-CO,
equivalent products materials
MNEs -0.0357* -0.0561 -0.0915% -2.104*
(0.0197) (0.0434) (0.0468) (0.993)
Constant 0.876*** 0.666*** 0.685*** 2.510%**
(0.0184) (0.0291) (0.0290) (0.759)
Observations 23 22 23 12
R-squared 0.157 0.070 0.142 0.310

Sources: World Bank based on CDP and Orbis data.

Note: CDP = formerly the Carbon Disclosure Project; CO, = carbon dioxide; MNEs = multinational enterprises. Robust standard errors

in parentheses.
***p<0.01,** p<0.05 *p<0.1
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3. Multinational Enterprises and
Green Technology Transfers

The Potential of Green Technology Transfers

The previous chapter illustrated the importance of the technology channel as a way for
multinational enterprises (MNEs) to reduce industrial carbon emissions. Estimates of
carbon intensities of final demand for products produced by MNEs vis-a-vis domestic
firms show that MNEs have lower carbon intensities than that of domestic firms in
almost all industries and countries. Thus, it may be expected that an eventual diffusion
of environment-friendly technologies from MNEs to domestic firms will benefit local
communities. This section looks into green technology transfers more broadly and
considers how MNEs currently shape such transfers.

The stock of technological equipment, know-how, and capabilities of technology
owners is concentrated in a few developed economies. Developed countries account for
more than 70 percent of global research and development (R&D) expenditure and have
more stringent environmental regulations—factors that explain higher innovation-led
development as well as deployment of green technologies. Patent data analysis shows
that only a handful of countries, such as Germany, Japan, and the United States account
for two-thirds of climate-friendly innovations (Dechezleprétre et al. 2011). As a result,
those countries possess the vast majority of proprietary technologies, often with intel-
lectual property protections that limit avenues for application in developing countries.

The transfer of green technologies to developing countries, at the desired scale for
global climate action, is neither rapid nor automatic. Green technologies do diftfuse
from developed to developing economies, albeit slowly. This is likely because of the
challenges in simultaneously preserving the interests of technology owners (concen-
trated in developed countries) and of their recipient users. Although slow, the diffusion
of technology across countries does occur (Popp 2011) and is mainly driven by the
declining costs of technology over time. As the cost of emissions reduction falls, it
makes environmental regulations in developing countries more feasible to enforce.
Similar to developed countries, the combination of access to technology (at lower cost)
and environmental regulations incentivizes the adoption of green technologies in

developing countries (Lovely and Popp 2011).
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The extent to which developing countries can access and deploy green technolo-
gies depends on their integration into global value chains and the potential to adapt
technologies for local use.! The patterns of green technology transfer are different in
emerging and low-income countries (Glachant et al. 2013). Emerging economies are
more integrated into global production networks and benefit from inward technology
transfers enshrined in imported goods and through investments by MNEs. Emerging
economies, some evidence suggests, also contribute to the development of green
technologies. Brazil, China, the Republic of Korea, and the Russian Federation
together accounted for about 18 percent of climate-friendly innovations and about 7
percent of high-value patents (that is, patent applications filed in multiple countries)
globally between 2000 and 2005 (Dechezleprétre et al. 2011). Low-income countries,
however, are much more constrained: they import fewer green technologies, in large
part because they have not yet developed the capabilities to deploy them productively
(Mealy and Teytelboym 2020). According to Pigato et al. (2020) we can distinguish
between three main sources of green technology transfers: foreign direct investment
(FDI), imports, and licensing. We will discuss each in turn.

Technology Transfers from FDI

FDI provides an important avenue for firms in developing countries to access new
technologies and approaches that have been researched and deployed successfully in
advanced economies. Foreign parent firms from developed economies often transfer
firm-specific technology and know-how to their affiliates in developing countries
(Arnold and Javorcik 2009; Branstetter, Fisman, and Foley 2006; Saurav and Kuo 2020).
Such transfers of specialized know-how can materialize because for the parent firm, the
ownership stake and implied control over the affiliate lowers the risk of technology
leakage (Djankov and Hoekman 2000).

Recent evidence suggests that foreign ownership can be an important driver of the
shift toward more environmentally sustainable practices, in particular for small firms
that operate in sectors that are less regulated. Balaguer, Cuadros, and Garcia-Quevedo
(2022), using data on Spanish manufacturing firms, find positive effects of foreign
ownership on both investments and current expenditures in environmental protection.
These effects are especially relevant for smaller firms, in which foreign investment helps
finance the necessary upgrades to become more environmentally sustainable. MNE
involvement also led to increased adoption of environmental measures for firms in
industrial sectors with less stringent environmental regulations. Hence foreign
capital in firms can overcome barriers related to financial resources, technology, and
managerial skills and thereby increase actions related to environmental protection.
Similarly, survey evidence from Saurav et al. (2021) suggests that during the COVID-
19 (coronavirus) pandemic, foreign parent firms actively supported their affiliates in
developing countries to adopt sustainability and decarbonization measures.
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Technology Transfers from Imports

Importing capital goods provides a rapid conduit for technology transfer as trade can
move physical products (which are embodied technologies) between locations rela-
tively quickly. Trade enables developing countries to tap into the productivity-
enhancing global stock of knowledge to access intermediate goods and capital
equipment that they could not produce domestically otherwise (Pigato et al. 2020).
However, trade does not necessarily facilitate cross-border transfer of knowledge. Since
knowledge is located and leveraged in the exporting country, the flow of disembodied
technology transfer through knowledge is limited (Glachant et al. 2013). Knowledge
spillovers may still occur to the extent that firms in the importing countries can reverse-
engineer imported technologies (Rivera-Batiz and Romer 1991).2

Despite a leveling off in recent years, global trade data suggest that trade of green
technologies has increased manyfold in recent decades. Since 1990 this value has
increased from US$43.6 billion to US$ 809.9 billion in 2017—a 20-fold increase (Pigato
et al. 2020; figure 3.1, panel a). While income per capita is positively correlated with
imports of green technology, lower-income countries have participated substantially in
this trend. When holding the 1992 income group classification fixed, imports of green
technology by lower-income countries has risen markedly and particularly so for those
countries that have moved into higher income categories (Pigato et al. 2020; figure 3.1,
panel b). In 1992, only 23 of 125 low-income and lower-middle-income countries were
importing low-carbon technology products. By 2016, 53 of 84 (about two-thirds) of
countries classified as low income or lower-middle income were importing that type of
technology.

FIGURE 3.1 Change in Green Technology Trade Globally and in Developing Countries
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Developing countries rely heavily on developed countries for green technologies,
but emerging economies are increasingly becoming a source of technology transfers.
Exports from developed countries to developing countries have grown substantially in
the past two decades and account for one-quarter of global trade in green technologies.
Meanwhile, trade between developing countries accounted for only about 11 percent of
total global exports and only 9 percent of total green technology exports (Pigato et al.
2020). A few emerging economies—namely, Brazil, China, India, Korea, Mexico, and
South Africa—play a large role in both absorbing green technologies and contributing
to their production and diffusion to other developing countries. For instance, China
and Korea have excelled in absorbing these technologies, which has spurred domestic
innovation and thus enabled them to become two of the top five exporters of green
technologies to developing countries (Pigato et al. 2020). Others, such as Brazil and
Mexico, have integrated into some global value chains related to green technology (for
example, automotive). These and a few other emerging economies first imported more
green technologies than they exported, after which exports began to grow (figure 3.2
panels a and b), suggesting that trade has facilitated some level of knowledge spillover
in these countries.

Technology Transfers from Licensing

A direct channel of technology transfer is when an MNE grants a patent license to a
firm in another country, which can then use the licensed technology to upgrade its
operations. Licensing enables MNE:s to avoid trade barriers to certain technologies and

FIGURE 3.2 Total Green Technology Imports and Exports for Select Emerging
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enter less familiar countries (Popp 2011). Licensing facilitates knowledge transfer to
the licensee firm, implying that the licensor may give up some control over the technol-
ogy. Intellectual property rights play an important role here by securing technology
leakage. Licensing relationships, secured by intellectual property protections, can be a
conduit of technology transfers. Stronger intellectual property rights allow MNEs to
protect their technology, thereby reducing risks and raising the willingness to license it.
At the same time, stronger intellectual property rights may make knowledge transfer
less likely (Popp 2011). This may likely be a reason MNEs tend to transfer newer tech-
nologies that are more susceptible to technology leakage through FDI relationships,
whereas older less cutting-edge technologies are more frequently the subject of licens-
ing arrangements (Mansfield and Romeo 1980; Saggi 1999).

Data on licensing trends are limited, but licensing fee payments from developing to
developed countries grew fivefold between 1999 and 2006 (World Bank 2008). Various
examples illustrate the role of licensing in green technology transfer to developing
countries. Licensing agreements with European manufacturers to access wind turbine
technology were a critical first step for both China and India in building up their own
R&D efforts in the wind power industry (Lewis 2007; Ru et al. 2012). The solar power
industries in these two countries have also benefited. A California-based solar thermal
startup, eSolar, entered into exclusive master licensing agreements with Indias ACME
Group in 2009 and China’s Penglai Electric Company in 2010 for their turnkey solar
power plant solution (Lane 2010). (At the time, it was China’s largest solar thermal
project.) A final example is that, as of 2009, General Electric had licensed its coal gas-
ification technology to 40 facilities in China (Lane 2010).

Links with MNEs Associated with Greener Business Practices

This section considers how different interactions between domestic firms and MNEs
(via investment, partnership, and trade) affect domestic firms’ green technology trans-
fers. This analysis makes use of the World Bank Enterprise Survey’s new Green Economy
Module, which is available for 30 countries in Eastern Europe and Central Asia, and 6
countries in the Middle East and Northern Africa. The surveys were conducted between
2018 and 2020 and provide information on nine green firm characteristics about firms’
strategic objectives and target setting, monitoring, and implementation measures. To
consider the effect of MNE interactions, we conduct simple firm-level regressions
based on foreign ownership, international supply links, and international licensing.
Each regression controls for country, sector, and year fixed effects as well as several
covariates such as firm age and size. Because the data are only available as a cross-
section, the analysis does suffer from endogeneity problems, and so it is not possible to
obtain causal estimates. As such, the results should be interpreted as suggestive only.

Descriptive statistics suggest that firms linked to MNEs through supply links, equity
partnerships, or technological licensing arrangements are more likely to adopt green
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business practices, as compared to their peers without such links (figure 3.3). On aver-
age, we see that foreign-owned firms are most likely to adopt green practices, followed
by firms linked to MNEs in other ways. Domestic firms without such links are the least
likely to engage in green practices. These differences are particularly marked in the
adoption of measures to control pollution, where nearly 70 percent of foreign-owned
firms implement such measures as compared to about 10 percent in domestic firms
with no links. Differences also persist in areas that generate direct cost savings for
firms, such as energy-saving measures. So, links with MNEs have the potential to con-
tribute to greening business practices in domestic businesses.

Equity partnerships with foreign firms (joint ventures) stimulate firms to incorpo-
rate climate change into their strategic objectives and their monitoring but not to
undertake implementation measures to improve their environmental performance.
Table 3.1 shows a significant and positive association between equity partnerships with
foreign firms and some green performance indicators, including strategic objective and
target setting, monitoring energy consumption, and having a manager who is respon-
sible for environmental issues. However, such joint ventures are not associated with any
significant impact on implementation measures.

Supply links have a sizeable impact on firms’ adoption of strategic objectives for climate
change and target setting, monitoring, and implementation measures. Table 3.2 presents

FIGURE 3.3 Firms’ Adoption of Green Business Practices, by Type of MNE Link, 2020

Firms engaged in green activity (percent)

80
70 1
60
50
40
30
20

Strategic Sets Sets Monitors Monitors Manager Implements Implements Uses
objectives  targets for  targets for energy carbon responsible measures ~ measures energy
mention energy CQ, consumption  emissions for to control to save from own
environment consumption  emissions along supply [environmental pollution energy renewable
chain issues sources
Strategic objectives and target setting Monitoring Implementation measures

M Foreign-owned firms [ Foreign licensing M Joint venture (MNE + local)
M International supply linkage B Domestic-owned firms

Source: World Bank calculations based on World Bank Enterprise Survey data 2020.
Note: CO; = carbon dioxide; MNE = multinational enterprise.
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TABLE 3.1 The Role of Equity Alliances (Joint Ventures) and Green Performance of Firms

Ly

Strategic objectives and target setting Monitoring Implementation measures
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Strategic Sets Setstargets  Monitors  Monitors carbon  Manager Implemented Implemented Used energy
objectives targets for CO, energy emissions along responsible measures measures to  from own
mention for energy emissions consumption  supply chain for to control  save energy renewable
environment consumption environmental  pollution sources
issues
Joint venture 0.068%** 0.077%** 0.046%** 0.080%** 0.002 0.053*** 0.039 0.033 0.011
(0.023) (0.028) (0.014) (0.029) (0.013) (0.019) (0.024) (0.030) (0.013)
Foreign 0.095%*** 0.031** 0.043*** 0.052%** 0.0227** 0.081%** 0.067*** 0.0497*** -0.011*
ownership (0.011) (0.013) (0.006) (0.013) (0.006) (0.009) (0.011) (0.014) (0.006)
Age -0.000 -0.000 0.000 -0.000%** -0.000 -0.000 0.000 -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Large 0.188%** 0.206™** 0.074%** 0.183*** 0.059*** 0.217%** 0.178*** 0.219*** 0.052%**
(0.007) (0.009) (0.004) (0.009) (0.004) (0.006) (0.008) (0.009) (0.004)
Medium 0.072%** 0.076*** 0.021%** 0.096** 0.018*** 0.058*** 0.070*** 0.0947** 0.023***
(0.006) (0.007) (0.004) (0.008) (0.003) (0.005) (0.006) (0.008) (0.003)
Country FE yes yes yes yes yes yes yes yes yes
Sector FE yes yes yes yes yes yes yes yes yes
Year FE yes yes yes yes yes yes yes yes yes
Observations 18,617 18,427 18,424 18,582 18,427 18,647 17,154 18,092 18,409

Source: World Bank calculations based on World Bank Enterprise Survey data.

Note: Robust standard errors in parentheses. Coefficients are marginal effects. CO, = carbon dioxide; FE = fixed effect.

*p<0.10, ** p<0.05 ***p<0.01.
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TABLE 3.2

The Effect of Supply Links on Green Performance of Firms

Strategic objectives and target setting Monitoring Implementation measures
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Strategic Sets targets  Sets targets Monitors Monitors Manager Implemented Implemented Used energy
objectives for energy for CO, energy carbon responsible measures measuresto  from own
mention consumption  emissions  consumption emissions along for to control  save energy renewable
environment supply chain environmental  pollution sources
issues
Supply links 0.089%*** 0.069*** 0.034%* 0.054%** 0.039%** 0.057%** 0.068%** 0.046%** 0.038%**
(0.008) (0.010) (0.005) (0.010) (0.005) (0.007) (0.009) (0.011) (0.005)
Foreign 0.092%** 0.028** 0.047%** 0.050%** 0.021%** 0.080*** 0.066™** 0.049%** -0.013**
ownership (0.011) (0.013) (0.008) (0.013) (0.006) (0.009) (0.011) (0.014) (0.006)
Age -0.000 -0.000 -0.000 -0.000%** -0.000 -0.000 0.000 -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Large 0.180%** 0.207%** 0.072%** 0.178*** 0.055*** 0.214%** 0.173%** 0.215%** 0.048**
(0.007) (0.009) (0.004) (0.009) (0.004) (0.006) (0.008) (0.009) (0.004)
Medium 0.069*** 0.073*** 0.019%** 0.094%** 0.015%** 0.056%** 0.068** 0.0927** 0.021%**
(0.006) (0.007) (0.004) (0.008) (0.003) (0.005) (0.006) (0.008) (0.003)
Country FE yes yes yes yes yes Yes yes yes yes
Sector FE yes yes yes yes yes Yes yes yes yes
Year FE yes yes yes yes yes Yes yes yes yes
Observations 18,399 18,217 18,222 18,364 18,220 18,429 16,975 178,90 18,201

Source: World Bank calculations based on World Bank Enterprise Survey data.
Note: Robust standard errors in parentheses. Coefficients are marginal effects. CO, = carbon dioxide; FE = fixed effect.
*p<0.10, ** p<0.05, ***p<0.01.
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the regression results on the role of international supply links (trade relations) on compa-
nies’ environmental performance. This shows a significant and positive association between
supply links and the nine green performance indicators, and their associations are all statis-
tically significant at the 1 percent level. The positive role of supply links remains positive
and significant after controlling for firm-level covariates and fixed effects including country
fixed effects, sector fixed effects, and year fixed effects. Supply links have an especially
strong impact on firms’ adoption of strategic objective and target setting for energy con-
sumption. Having an international supply link is associated with a 9 percentage point
higher likelihood of incorporating environmental issues into a firm’s strategic objectives,
5 percentage point increase in monitoring energy consumption, and 4-7 percentage point
increase in implementing measures to control pollution, save energy or use energy from
own renewable sources.

Foreign licensing has the strongest impact on a firm’s implementation of measures
to save energy. Table 3.3 shows a significant and positive association between foreign
licensing and different dimensions of green performance indicators, suggesting that
local firms with international licensing are more likely to adopt green technology than
firms with no foreign licensing. These results are robust to specifications that include
covariates and control for fixed effects. This suggest that firms with international licens-
ing, for example, are on average 16 percentage points more likely to implement mea-
sures to save energy, 14 percentage points more likely to incorporate environmental or
climate change issues into their strategic objectives, and 13 percentage points more
likely to set targets for energy consumption.

All forms of MNE links can stimulate green performance, with technological licens-
ing from foreign-owned companies having the most sizeable effects. Regression results
of the effect of equity partnerships with foreign firms, technological licensing from
foreign-owned companies, international supply links, and foreign ownership on the
green performance of firms are presented in figure 3.4 (and table 3A.1 in annex 3A).
The results suggest that all forms of links with MNEs have positive and significant
impacts on green business practices of firms in the sample. Technological licensing
with MNEs matters more in all three areas of green business practices (strategic objec-
tives and target setting, monitoring, implementation measures) and their effects stand
out in magnitude relative to other forms of MNE links. The associated coeflicients are
positive and are significant at 1 percent. International supply links also have an impact
on firms’ adoption of strategic objectives for climate change and target setting, moni-
toring, and implementation measures, but their coeflicients are smaller. Finally, equity
partnerships with foreign firms (joint ventures) have a large impact on firms’ likelihood
of incorporating climate change into their strategic objectives and their monitoring,
but is not found to increase their implementation measures to improve their environ-
mental performance.

49



0S

TABLE 3.3 The Effect of Foreign Licensing on Green Performance of Firms

Strategic objectives and target setting Monitoring Implementation measures
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Strategic Sets targets  Sets targets Monitors Monitors Manager  Implemented Implemented Used energy
objectives for energy for CO, energy carbon responsible measures measures to from own
mention consumption  emissions  consumption  emissions for to control save energy  renewabhle
environment along supply environmental pollution sources
chain issues
Foreign 0.140%** 0.132%** 0.055*** 0.087*** 0.058%** 0.117%** 0.122%** 0.1671%** 0.047%**
licensing (0.007) (0.009) (0.005) (0.009) (0.004) (0.006) (0.008) (0.010) (0.004)
Foreign 0.074%** 0.010 0.034%** 0.035*** 0.014** 0.063*** 0.050%** 0.027* -0.016%**
ownership (0.011) (0.013) (0.006) (0.013) (0.006) (0.009) (0.011) (0.014) (0.006)
Age -0.000 -0.000 0.000 -0.000%** -0.000 -0.000 -0.000 -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Large 0.168*** 0.190*** 0.068** 0.174%** 0.050%** 0.207%** 0.162*** 0.197%** 0.046**
(0.007) (0.009) (0.004) (0.009) (0.004) (0.006) (0.008) (0.009) (0.004)
Medium 0.063*** 0.067*** 0.018*** 0.0917** 0.013%** 0.050%** 0.0627*** 0.083*** 0.020%**
(0.006) (0.007) (0.004) (0.008) (0.003) (0.005) (0.006) (0.008) (0.003)
Country FE yes yes yes yes yes yes yes yes yes
Sector FE yes yes yes yes yes yes yes yes yes
Year FE yes yes yes yes yes yes yes yes yes
Observations 18,399 18,217 18,222 18,364 18,220 18,429 16,975 17,890 18,201

Source: World Bank calculations based on World Bank Enterprise Survey data.
Note: Robust standard errors in parentheses. Coefficients are marginal effects. CO, = carbon dioxide; FE = fixed effect.
*p<0.10, ** p<0.05, ***p<0.01.
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FIGURE 3.4 The Effect of MNE Links on Green Business Practices
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Source: World Bank calculations based on World Bank Enterprise Survey data.

Note: Results are from individual regressions, summarized in table 3A.1 in annex 3A. Each regression controls for country, sector, and year fixed
effects as well as firm age and size. Parentheses report robust standard errors. Coefficients are described as marginal effects. CO; = carbon dioxide;
MNE = multinational enterprise. * p<0.10, ** p<0.05, ***p < 0.01.

The Importance of Government Policy to Stimulate MNEs’ Green
Technology Transfers

Government and regulators have a fundamental role in driving the businesses toward
sustainability. The primary rationale for such public policy interventions have been
argued in the presence of market failures, for example when individual action does
not account for externalities or when information problems impede desirable behav-
iors (Jaffe, Newell, and Stavins 2005; Pigato et al. 2020). Data from the World BanKk’s
Global Investment Competitiveness Report 2021/2022 (GIC) survey (World Bank,
forthcoming) suggest that MNEs are particularly sensitive to such regulation.
Government pressure is the most cited reason for investing in sustainable initiatives
(by two-thirds of respondents; see table 3.4). For manufacturing MNEs, pressure from
investors and disruption due to adverse weather events are key drivers as well. For
information technology (IT)-enabled services and transport and logistics services
MNEs, the role of pressure from customers is more prominent in shaping investment
into sustainability measures.

The pressure exerted by governments and regulators can also encourage greater invest-
ments in sustainability initiatives (figure 3.5). The GIC survey 2021/22 also considered
which firms were planning to increase their investment in four types of sustainability
activities: (a) climate resilience, (b) use of renewable power and production decarboniza-
tion, (c) waste and non-CO, pollutions management, and (d) decarbonization
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TABLE 3.4 Maost-Cited Pressure to Become More Sustainable
Question: Did your company experience any of the following pressures with
respect to sustainability in the past three years?

Sector Most-cited Second most cited  Third most cited

Automotive Government pressure Investor pressure Disruptions/losses due to weather events
Food and beverages Government pressure Investor pressure Disruptions/losses due to weather events
Textiles and apparel Government pressure Investor pressure Customer pressure

IT and BPO Government pressure Customer pressure None of these pressures

Transport and logistics Government pressure Customer pressure Disruptions/losses due to weather events

Source: World Bank calculations based on GIC 2021/2022 survey data. (World Bank, forthcoming).
Note: BPO = business process outsourcing; GIC = Global Investment Competitiveness; IT = information technology.

FIGURE 3.5 Key Drivers for MNEs to Invest in Sustainability Initiatives
Question: Over the next 3 years, to what extent will your company invest in
environmentally sustainable initiatives in developing countries, as compared to
the past 3 years?

80

Share of firms (%)

Increase of Use of renewable energy Waste and pollution Integration of sustainability
resilience to climate risks and decarbonization management and decarbonization
of production (excluding CO, emissions) among suppliers
Il Did not experience any of these pressures [ Pressure from customers/clients to improve EP
 Disruptions/losses due to weather events B Pressure from investers/shareholders to improve EP
1 Pressure from governments/regulators to improve P~ ------ Average

Source: World Bank calculations based on GIC 2021/2022 survey data (World Bank, forthcoming).

Note: This figure indicates the percentage of firms that is planning to increase their investment in environmentally sustainable initia-
tives. Number of observations = 1,060. CO; = carbon dioxide; EP = environmental performance; GIC = Global Investment Competitiveness;
MNEs = multinational enterprises.

among suppliers. In each case, those who plan to invest were much more likely to have
reported experiencing pressure from governments (63-74 percent of firms).

In sum, greater interaction with MNEs provides considerable potential for stimulat-
ing green technology transfers to developing countries. Foreign investment, the import
of capital goods, and licensed deployment of technologies are all important channels of
green technology transfers. Firms in developing countries linked to MNEs through
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Future Research Agenda—Expanding Firm-Level Data on Climate
Change Mitigation and Adaptation

This chapter draws extensively on the World Bank Enterprise Survey's Green Economy Module to
consider the potential for green technology transfers. This survey provides valuable insights into
firms’ decisions on green strategic objectives and target setting, monitoring, and implementation
measures. Yet, the data are available for only a few dozen countries, preventing more substantial
analysis. Future advances in research relying on primary data at the firm-level and the Enterprise
Survey could both expand geographical and topical coverage. For example, in addition to rolling
out the Green Economy Module in more countries, the surveys should also sharpen the topical
focus on climate change. This could include collecting information on the following:

= Strategies adopted by firms to raise environmental sustainability, such as management
practices for production efficiency, resource use through circular economy practices, green
innovation, adoption of clean technologies, and productivity and firm competitiveness

= Current challenges faced by firms related to climate change, and the potential technology
and government policies that could help them to adapt and strengthen their resilience

= Investment needs and challenges faced by firms to adopt clean technologies and prac-
tices, lower their supply chain emissions, undertake process reengineering, and undertake
other initiatives

Source: World Bank.

supply links, equity partnerships, or technological licensing arrangements are more
likely to adopt green business practices, as compared to their peers without such links.
Yet, in the presence of externalities and information asymmetries, MNEs are unlikely
to investment an optimal amount in green technology or encourage their dissemina-
tion within their supply chains. Government pressure thus continues to be essential to
encourage such green technology transfers, and is an important predicter of which
MNEs will increase their investment in sustainability activities. Finally, to guide future
research on green technology transfers, there is need for more firm-level data on
climate change mitigation and adaptation (box 3.1).

Notes

1. A number of factors have been identified as drivers of technology transfer: absorptive capacity
(Cirera and Maloney 2017), human capital and relevant technological skills and know-how (World
Bank 2008), openness to trade and investment (Keller 2004; Popp 2011), market size (Keller 2004),
and protection of intellectual property rights (Dechezleprétre, Glachant, and Méniére 2012).

2. China for example, initially purchased turnkey production lines from German, Japanese, and US
suppliers to build its solar photovoltaic industry. Imports contributed to the country’s catch-up in
production capabilities (de la Tour, Glachant, and Méniére 2011) and by 2008, China had emerged
as the world’s largest solar photovoltaic cell producer, accounting for more than one-third of global
production.
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Annex 3A. Additional Regression Tables on Determinants of Green Technology Transfers

TABLE 3A.1 Coefficients of the Three Main Types of Partnership and Foreign Ownership

Strategic objectives and target setting Monitoring Implementation measures
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Strategic  Sets targets Sets targets Monitors Monitors carbon  Manager Implemented Implemented Used energy
objectives  for energy for CO, energy  emissions along responsible for measures  measuresto  from own
mention  consumption emissions consumption supply chain  environmental tocontrol  save energy renewable
environment issues pollution sources
Foreign licensing 0.1327%** 0.124%* 0.053%*** 0.080*** 0.055%** 0.113%* 0.116%** 0.157%** 0.038%**
(0.008) (0.009) (0.005) (0.010) (0.004) (0.006) (0.008) (0.010) (0.004)
Supply linkages 0.075*** 0.055%** 0.028%** 0.043*** 0.033%** 0.044%* 0.056%** 0.027** 0.035***
(0.008) (0.010) (0.005) (0.010) (0.005) (0.007) (0.009) (0.011) (0.005)
Joint venture 0.045% 0.060** 0.047%** 0.070** -0.009 0.033* 0.017 0.010 0.007
(0.024) (0.028) (0.014) (0.029) (0.013) (0.019) (0.025) (0.030) (0.013)
Foreign ownership 0.075*** 0.012 0.035%*** 0.038*** 0.014** 0.065*** 0.057%** 0.029** -0.018%**
(0.011) (0.013) (0.006) (0.014) (0.006) (0.009) (0.011) (0.014) (0.006)
Age -0.000 -0.000 -0.000 -0.000%** -0.000* -0.000 -0.000 -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Large 0.160%** 0.183*** 0.064*** 0.166™** 0.048*** 0.197*** 0.157*** 0.193*** 0.043***
(0.007) (0.009) (0.004) (0.009) (0.004) (0.006) (0.008) (0.010) (0.004)
Medium 0.059*** 0.064*** 0.016*** 0.088*** 0.011%** 0.048*** 0.060*** 0.082*** 0.018***
(0.006) (0.007) (0.004) (0.008) (0.003) (0.005) (0.006) (0.008) (0.003)
Observations 18,289 18,110 18,116 18,254 18,112 18,315 16,878 17,791 18,095

Source: \World Bank calculations based on data from the World Bank Enterprise Survey 2020.

Note: Results are from individual regression. Each regression controls for country, sector, and year fixed effects as well as firm age and size. Robust standard errors in parentheses. Coefficients are described as
marginal effects. CO; = carbon dioxide.

*p<0.10, ** p<0.05, ***p <0.01.
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4. How Committed Are MNEs
Currently to Decarbonizing
Their Supply Chains?

An essential prerequisite for countries to decarbonize their supply chains and to encour-
age green technology transfers to domestic firms is the active commitment of multina-
tional enterprises (MNEs). As illustrated in the previous chapters, the supply chains of
large MNEs make up the bulk of global emissions. To decarbonize such supply chains
thus requires active engagement and investment by MNEs to shift out of high-carbon
activities and shift toward more energy-efficient production methods. They will need to
do this through capital upgrades and better management practices throughout the sup-
ply chain. It is therefore essential to consider how committed MNEs currently are to
decarbonizing their supply chains.

MNEs are facing increased pressure to commit to more ambitious climate targets.
Leaders of all major economies have pledged to take aggressive action to combat
climate change. For example, the United States has pledged to reduce its emissions
by 50 percent by 2030 from 2005 levels, while the European Union’s green deal com-
mits the bloc to climate neutrality by 2050. The implications of global coordination and
policy actions will have significant impacts for companies across the world. Both
the European Union and the United States are exploring the possibility of imposing a
carbon border adjustment tax, which would apply to imports from countries with less
ambitious climate policies. On top of that, MNEs are increasingly faced with pressure
to commit to climate change reforms due to climate-conscious customers,
environmental-, social-, and governance-guided (ESG) investors, and strict regulators.
Jointly, this could shift the calculus for MNEs as they assess their business strategies.

More companies are signaling their intentions to take action on climate change.
Based on analysis of nine reporting platforms by the NewClimate Institute and the
Data-Driven Envirolab, as of October 2020, 1,565 companies, accounting for over
US$12.5 trillion in revenue and 24.9 million employees, had set net-zero targets
(NewClimate Institute and Data-Driven Envirolab 2020). These commitments have
taken various forms—from comprehensive plans to reduce scope 1, 2, and 3 emissions
to narrow goals for specific facilities or products, from concrete targets based on

detailed tracking and reporting to general support for initiatives or pledges to soon=\

develop the necessary action plans. Nonetheless, the combined carbon footprint of

- s

these companies amounts to 3.5 gigatons of annual emissions, greater than that of India
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(NewClimate Institute and Data-Driven Envirolab 2020). Furthermore, by January
2022, the number of companies that made net-zero emissions pledges through the
United Nations Framework Convention on Climate Change’s Race to Zero campaign
doubled from 2020, to over 3,000 (Day et al. 2022).

To analyze the commitments of MNEs in more detail, we again focus on 157 large
MNEs—identified by Climate Action 100+—that jointly make up the bulk of global
emissions. Climate Action 100+ offers detailed information on each MNE’s commit-
ments, for which it uses public and self-disclosed data from companies.! Companies
are assessed against eight main indicators:

m Net-zero greenhouse gas (GHG) emissions by 2050 (or sooner) ambition
s Long-term (2036-50) GHG reduction targets

»  Medium-term (2026-35) GHG reduction targets

»  Short-term (up to 2025) GHG reduction targets

» Decarbonization strategy

= Capital allocation alignment

= Climate policy engagement

m Task Force on Climate-Related Financial Disclosures (TCFD)?

We use this to consider the commitments of MNEs based on their headquarters and
also to consider a breakdown based on MNE affiliates using Bureau Van DijK’s Orbis
database (see “Bottom-Up Approaches to Estimate the Effect of MNEs on Carbon
Emissions” in chapter 2). We find that some MNE corporate boardrooms are devising
measures to mitigate their effect on the climate and some of these changes hold consid-
erable promise. But there is a real risk of a wide gap between ambitious plans and actual
implementation—a type of greenwashing.?

MNEs’ Commitments to Net-Zero Emissions by 2050

Less than a third of the world’s most-emitting MNEs have formally established a com-
mitment to have net-zero GHG emissions by 2050. Map 4.1 shows the commitment to
net-zero GHG emissions by 2050 for the 157 large MNEs, based on the location of their
headquarters. It then represents this as a share of all the large MNEs present in that
country. This shows that there are eight countries where more than 75 percent of its
largest MNEs have committed to net-zero emissions by 2050, all based in Europe.*
Then, somewhere between 25 and 50 percent of large MNEs were committed to net-
zero in another seven countries, either in Europe or East Asia. Most MNEs headquar-
tered in other regions, such as Africa, North America, the Russian Federation, South
America, or the rest of Asia are all still uncommitted to net-zero by 2050.

MNE:s from high-income countries are more committed to the net-zero targets than
developing countries, and MNEs in consumer goods and services sectors are more
committed than those in transport, industrials, or energy sectors. Figure 4.1 shows that
on average, only a quarter of all 157 large MNEs are committed to transitioning to
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MAP 4.1 Share of MNEs Committed to Net-Zero GHG Emissions by 2050,
by Headquarters Location

+ - [l 50-100% (8)
1 25-50% (7)
M <25% (6)
M 0% (13)
] No data (221)

Source: World Bank calculations based on Climate Action 100+ data.

Note: The 157 companies are identified based on Climate Action 100+. Numbers in parentheses are the number of countries. GHG = greenhouse
gas; MNE = multinational enterprise.

FIGURE 4.1 Large MNEs Committed to Net-Zero GHG Emissions by 2050, by Income
Group and Sector

50
40
30

20

Share of MNEs committed to net-zero
GHG emissions (percent)

Industrials
(45)

All large MNEs
(157)

Consumer goods  Transportation
and services (25)
(12)

Energy
(75)

High-income
(128)

Developing
(29)

Sectors

Income group

Source: World Bank calculations based on Climate Action 100+ data.
Note: 157 companies are identified based on Climate Action 100+. GHG = greenhouse gas; MNEs = multinational enterprises.

net-zero GHG emissions by 2050. Out of those, MNEs headquartered in high-income
countries are more committed to net-zero targets (30 percent), while those headquar-
tered in developing countries have none that formally committed. Yet the lagging nature
of some large high-income countries (most notably Australia, Canada, and the United
States, as shown in map 4.1) illustrates that many high-income countries still also face
a considerable lack of MNE commitment. A sectoral breakdown shows that MNEs have
higher commitments in the consumer goods and services sectors (42 percent), followed
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by transport (32 percent) and industrials (31 percent). Only 16 percent of MNEs in the
energy sector were committed to a transition to net-zero GHG emissions by 2050—Tlikely
as this sector would face the most difficulty in their transition and in some cases it may
be wholly unviable (for example, related to coal mining).

The Commitment of MNE Affiliates around the World

To better understand the potential risks and opportunities associated with the actions
of large MNEs for climate change in specific countries, we need to consider their
country-level importance for emissions together with their affiliates’ commitment to
reform. For this, the analysis makes use of Orbis and CDP’s (formerly the Carbon
Disclosure Project) Full GHG (Greenhouse Gas) Emissions Dataset to apportion each
MNE’s global emissions to their MNE affiliates (see “Bottom-Up Approaches to
Estimate the Effect of MNEs on Carbon Emissions” in chapter 2 for details). From this,
we identify the share of a country’s emissions derived from these large MNES’ supply
chains. Next, we consider the share of MNEs committed to a net-zero transition,> and
weigh commitment based on their total emissions in the country. From this, we derive
four quadrants (table 4.1 and map 4.2):

1. High MNE emissions share, high MNE commitment. In this case, these large
MNE:s are critical but also committed to change—thereby forming a significant
opportunity to accelerate a country’s emissions reduction. Policy makers could
therefore collaborate with these large MNEs and see how to best realize their
set-out objectives. This is the case in eight countries (concentrated in Europe).

2. Low MNE emissions share, high MNE commitment. Here, large MNEs are
less critical as a source of emissions, but they are still committed—thus form-
ing some opportunity for reform. Countries could leverage MNEs’ goodwill to
accelerate technology transfers that may help domestic firms decarbonize

TABLE 4.1 Categorizing Countries Based on the Emission Shares and Climate Commitment

from Large MNEs
Large MNEs' commitment to net-zero transition
High (>50%) Low (<50%)
Share of emissions  High (>25%) High MNE emissions share, high MNE High MNE emissions share, low MNE
from large MNEs commitment commitment

(8 countries) (60 countries)

Low (<25%) Low MNE emissions share, high MNE Low MNE emissions share, low MNE
commitment commitment
(25 countries) (43 countries)

Sources: World Bank calculations based on CDP. Climate Action 100+, OECD, and Orbis data.

Note: Considers the emissions-weighted share of firms that commit to net-zero emissions by 2050. CDP = formerly Carbon Disclosure Project;
MNE = multinational enterprise; OECD = Organisation for Economic Co-operation and Development.
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MAP 4.2 Country-Level Emissions Share and Commitments to Climate Action of 157 Large
MNEs' Affiliates

M High MNE emissions share, High MNE commitment (8) )
- [ Low MNE emissions share, High MNE commitment (25)

B Low MNE emissions share, Low MNE commitment (43)

M High MNE emissions share, Low MNE commitment (60)

] No data (119)

Sources: World Bank calculations based on CDP, Climate Action 100+, OECD, and Orbis data.

Note: Considers the emissions-weighted share of firms that commit to net-zero emissions by 2050. Numbers in parentheses are the number
of countries. CDP = formerly Carbon Disclosure Project; MNE = multinational enterprise; OECD = Organisation for Economic Co-operation and
Development.

their production. This is the case in 25 countries, present in Africa, Central
Asia, Europe, and South America.

3. Low MNE emissions share, low MNE commitment. In this case, large MNEs
are neither a very critical source of emissions, nor are they very committed.
This presents some risk, as these polluting firms could lock the country into a
high-emissions future. Yet given their limited role, there may be more urgent
issues to focus on for climate mitigation. There are 43 countries where this is
the case, spread across Africa, Central Asia, Europe, and Latin America.

4. High MNE emissions share, low MNE commitment. In this case, MNEs pro-
vide a significant risk to countries” climate change ambitions because they con-
stitute a large share of emissions, but also display a weak commitment to reform.
This suggests that policy makers would likely have to intervene more strongly
to encourage these MNEs to sign up for more ambitious climate reforms to
meet the country’s own climate targets. Worryingly, this is the most prominent
case, present in 60 countries, and includes some of the largest polluting coun-
tries around the world—most notably in Asia, Europe, and North America.

MNEs’ Long-, Medium-, and Short-Term Strategies to Decarbonize

MNE headquarters’ commitment quickly decreases as firms are asked to shift their
long-term strategies into long-, medium- and short-term plans (figure 4.2, panel a).
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FIGURE 4.2 The Long-, Medium-, and Short-Term Commitment of 157 Large
MNEs to Climate Action

a. The climate commitments of 157 large MNEs

257

Percent

Net-zero Long-term Medium-term Short-term Decarbonization Capital allocation
2050 strategy strategy strategy strategy strategy aligned

b. The climate commitments of 157 large MNEs by headquarters’ location

35 1
30
25
20
15
10
5 -

0+

Percent

| ENENEE

High-income countries Developing countries

c. The climate commitments of 157 large MNEs by sector

Percent
w
1

Consumer goods and Services Industrials Transportation Energy

B Net-zero 2050 strategy B Medium-term strategy B Decarbonization strategy
¥ Long-term strategy M Short-term strategy M Capital allocation aligned
Sources: World Bank calculations based on data from Climate Action 100+ and Orbis.

Note: Long-term covers the period between 2036 and 2050, medium-term covers the period between 2026 and 2035, and short-term covers the
period up to 2025. Sample size is 157 firms.
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The previous section discussed the most long-term ambition—to ensure a compa-
ny’s broader supply chain has net-zero emissions by 2050. Yet, this is only the first
step. It is equally critical for firms to translate ambitions into detailed long-,
medium-, and short-term plans. Large MNEs are most likely to have a long-term
ambition like net-zero GHG emissions by 2050. Yet, the share of firms with such
targets quickly drops for having a long-term strategy (20 percent), a medium-term
strategy (13 percent), short-term strategy (5 percent), or a decarbonization strategy
(8 percent). None of the MNEs reviewed had a capital allocation strategy that was
explicitly in line with a path toward net-zero emissions by 2050. Such gaps in long-
term and short-term strategies do not bode well for climate action and suggest that
MNESs’ longer-term commitments are not supported adequately by shorter-term
objectives. The lack of tangible plans to decarbonize production and supply chains
in the short-term further raises credibility concerns about the realism of MNEs’
long-term commitments.

When considering MNE affiliates, firms based in high-income countries are more
likely to have plans in the long- and medium-term compared to those in developing
economies (figure 4.2, panel b). MNEs headquartered in high-income countries are
more committed to net-zero targets (30 percent), while none of the MNEs headquar-
tered in developing countries have formally committed themselves to net-zero targets.
Yet very few firms have a short-term strategy to reduce their emissions (6-7 percent) or
a formal decarbonization strategy (4-10 percent). Yet the lagging nature of some big
high-income countries (most notably Australia, Canada, and the United States—as
shown in map 4.2) illustrates that many high-income countries still face a considerable
lack of MNE commitment.

MNEs in the consumer goods and services sectors are considerably more likely to
commit to climate action than in those in the industrials, transportation, or energy sec-
tors (figure 4.2, panel c). Over 40 percent of MNEs in the consumer goods and services
sectors have a net-zero strategy and long-term strategy, while almost 60 percent have a
medium-term strategy in place. Just under 20 percent have a decarbonization strategy,
which is considerably higher than any other sector. In contrast, both industrials and
transportation sectors have much lower shares of medium-term strategies (18 and
4 percent, respectively) or short-term strategies (9 and 0 percent, respectively). The
energy sector appears the least dedicated, with only 13 percent having any long-term
strategy, 7 percent a medium-term strategy, and 4 percent a short-term strategy.

The differences among sectors are even starker when considering MNE affiliates—
which also illustrates a distinction between high-income and developing countries
(figure 4.2). Across all the 19,600 affiliates of the 157 MNEs, we see considerably higher
commitment in the consumer goods and services sectors, where around 60-70 percent
of MNE affiliates come from a company with a long- and medium-term strategy—for
both high-income and developing countries. For industrials sectors, affiliates in
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FIGURE 4.3 The Commitment of MNE Affiliates to Climate Action, by Sector
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Sources: World Bank calculations based on data from the Climate Action 100+ and Orbis.

Note: Long-term covers the period between 2036 and 2050, medium-term covers the period between 2026 and 2035, and short-term covers the
period up to 2025. Sample size is 157 firms. Sample size is 19,600 observations. The commitments of MNE affiliates are identified based on the
MNE headquarters” commitment and assigned to all their subsidiaries. For this reason, panel b figures do not sum up to averages from panel a.
MNE = multinational enterprise.

developing countries appear to have a higher commitment in the long, medium, and
short run (36, 27, and 16 percent, respectively) than for high-income countries (33, 18,
and 11 percent, respectively). In transportation sectors, some firms have long-term
strategies (9-10 percent) and almost none have medium- or short-term strategies, but
decarbonization strategies are more common (17 percent for high-income, and
11 percent for developing countries). Finally, the energy sector provides the biggest
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difference between MNE affiliates from high-income and developing countries for
long-term strategy (23 versus 3 percent, respectively) and medium-term strategy
(20 versus 13 percent, respectively). Both groups have very low rates of short-term
strategies (3 and 2 percent, respectively).

Weaknesses in Corporate Climate Reporting and Greenwashing

New survey data suggest that a sizeable share of large MNEs track their greenhouse gas
emissions, but also this is rarely independently verified or published. The World Bank’s
Global Investment Competitiveness Report 2021/2022 (GIC) survey (World Bank, forth-
coming) asked 1,060 large MNEs whether they track their GHG footprints across its
foreign operations. As shown in figure 4.4, this shows that the majority of firms track
their emissions globally across five sectors studied: automotives (69 percent), food and
beverages (56 percent), IT-enabled services (77 percent), textiles (60 percent), and
transport (61 percent). However, in each case, only a very small share of these large
MNEs has independent verification and publication of their global GHG footprints.
This is highest for IT-enabled services (37 percent) and automotives (22 percent), and
between 10 and 14 percent for the other sectors. This lack of official monitoring and
verification opens up the potential for underreporting or misreporting to governments
and investors, and also limits the potential for any push to establish a formal program
for MNEs to decarbonize their broader supply chain (for example, via investment or
support to local firms).

FIGURE 4.4 MNEs That Track Emissions, Independently Verify, or Publish, by Sector

Question: Does your company track its greenhouse gas footprints across its

foreign operations? Is the data independently verified and published?

Automotive manufacturing

Food and beverage manufacturing

IT-enabled services and business
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Source: World Bank calculations using GIC 2021/2022 survey data (World Bank, forthcoming).
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Note: Number of observations = 1060. GIC = Global Investment Competitiveness; IT = information technology; MNEs = multinational enterprises.
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Other examples confirm weaknesses in measurement and reporting for some of the
largest and most visible MNEs in the world. The Corporate Climate Sustainability
Monitor (CCSM) assesses the climate strategies of 25 major MNEs. Although all these
companies have reported their emissions footprints on an annual basis, the report finds
that only 7 of these 25 MNEs disclosed full details on all their scope 3 emissions
sources—which account for 87 percent of total emissions for these companies, on aver-
age (Day et al. 2022). Related, fewer than half of these MNEs present any underlying
activity data to complement their emissions disclosure. This level of detail in reporting
is important for understanding emissions sources and the extent to which companies
are taking steps to reduce their emissions.

Beyond monitoring, there are also weaknesses in how many MNEs set targets. The
25 MNE:s covered in the CCSM all pledge zero-emission, net-zero, or carbon-neutrality
targets. Yet only 3 firms commit to decarbonization of over 90 percent of their full value
chain emissions by the target years of their headline pledges (Day et al. 2022). For
13 companies, the “net-zero” targets of these companies only commit them to reduce
aggregate emissions from 2019 by around 40 percent, while another 5 companies com-
mit to reducing their emissions by less than 15 percent. In most cases, these targets are
thus deeply insufficient to achieve net-zero emissions, but firms purposefully omit
either upstream or downstream activities to make up for the difference. Collectively,
the 25 MNEs commit to reducing less than 20 percent of their emissions footprint—
equivalent to 2.7 gigatons of CO,—by their respective headline target years. As such,
even firms who make explicit carbon commitments may fall short of meeting the tar-
gets set out in the Paris Agreement (Day et al. 2022). These observations hint at the
deeper problem of companies intentionally given an overly flattering representation of
their climate actions (greenwashing).

A first example of greenwashing is cheap talk—where companies show climate com-
mitment via public relations initiatives rather than actual climate strategy and targets.
For example, Bingler et al. (2022a) found that the establishment of the Task Force on
Climate-related Financial Disclosures (TCFD) led to a 2.2 percentage point increase in
the quantity of information disclosed between 2017 and 2020. Yet disclosure of infor-
mation related to climate strategy, metrics, and targets increased negligibly and
remained at comparatively low levels (Bingler et al. 2022a). Bingler and colleagues
extended this analysis by constructing and analyzing a cheap talk index based on the
ratio of nonspecific climate-related commitments to all climate-related commitments
made by companies (Bingler et al. 2022b). Overall, their cheap talk index increased
between 2010 and 2020.

A second example of greenwashing is purposeful misreporting. An example of this
comes from Kim and Lyon (2011), who analyze the US Department of Energy’s volun-
tary greenhouse gas disclosure registry and show that 68 percent of participants in the
program reported significant reductions in GHG emissions despite their emissions
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having increased in reality. Meanwhile, companies that did not participate in the pro-
gram actually reduced their emissions. The authors suggest that the program failed to
significantly impact emissions intensity, in part because the program’s reporting flexi-
bility undermined its credibility (Kim and Lyon 2011). In a similar paper, Kim and
Lyon (2015) also find that growing firms are relatively likely to overreport their emis-
sions reductions. Although these studies focus on electrical utilities rather than MNEs,
they indicate how strong the incentives for greenwashing are, especially in the presence
of large information asymmetries.

Market Failures in Corporate Target Setting, Monitoring, and Reporting

The primary market failure impeding higher quality and more credible measurement,
target setting, and reporting is imperfect information between firms and regulators and
civil society. Firms are more informed than regulators and civil society about their
emissions and hence about the validity of their emissions measurement and reporting.
Firms may face an incentive to misrepresent their emissions performance to avoid rep-
utational or other damage or to bolster their reputation and thus financial performance.
In turn, the stock put into all firms’ measurement, target setting, and reporting efforts
may diminish as regulators and civil society struggle to differentiate honest firms from
dishonest ones.

A range of factors is associated with higher or lower quality measurement and
reporting by companies. These factors stem from the market (for example, consumer or
investor demand), from nonmarket sources (for example, lax regulation, civil society
monitoring), and from firm characteristics (Delmas and Burbano 2011).

The extent of external scrutiny appears to be particularly important in moderating
inadequate or misleading reporting. For example, Kim and Lyon (2015) find that grow-
ing firms often overreport emissions reductions, but the extent to which they do so
reduces by nearly two-thirds as external scrutiny increases. The same study analyzes
how deregulation may lead to “brownwashing”®—the opposite of greenwashing due to
pressure from investors to increase profitability in the absence of environmental regu-
lations. This effect, however, is curtailed (though only to a small extent) by the presence
of scrutiny from external stakeholders. Marquis, Toffel, and Zhou (2016) analyze
4,750 companies headquartered across 45 countries to explore the conditions under
which companies causing significant environmental damage selectively disclose infor-
mation about their environmental impacts. They find that companies are less likely to
selectively disclose when there is a greater nongovernmental organization presence in
their countries, and when they are located in countries that have more civil liberties
and political rights.

External scrutiny may be more prevalent for large firms and for firms operating in
environmentally damaging sectors, which may indicate their figures are more accurate
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than those in other sectors. Prado-Lorenzo et al. (2009) and Chithambo and Tauringana
(2014) both analyze factors affecting emissions disclosure and find that firm size is
positively associated with disclosure. From the sectoral perspective, Bingler et al.
(2022a) argue that companies in the energy and utilities sector disclose the highest
amount of climate-related information, and Bingler et al. (2022b) find that companies
in the energy, industrials, materials, real estate, and utilities sectors engage in less cheap
talk—with the strongest effect for those in energy and utilities. Analysis by Prado-
Lorenzo et al. (2009) points to a similar set of sectors in which companies are more
likely to disclose information on their emissions.

To limit corporate greenwashing requires more explicit initiatives to increase corpo-
rate disclosure of climate commitments and actions, greater standardization of emis-
sions disclosure, and, ideally, oversight by third-party actors to oversee and validate
climate target-setting and action. The authors of the cheap talk index review make
three major recommendations (Bingler et al. 2022b). First, they show that engagement
in initiatives by institutional investors like the Climate Action 100+ considerably
increases the quality and decision-relevance of investees’ disclosures of climate-related
commitments and actions. Policy makers should empower these channels, for example,
by protecting investor rights and encouraging the active engagement of institutional
investors on climate-related topics. Second, they argue that voluntary emissions disclo-
sures need additional standardization and guidance to ensure that the disclosed infor-
mation and firms’ commitments are materially relevant, useful for decision-making,
and informative for investors and financial supervisors. Third, policy makers should
encourage firms to rely on third-party actors to oversee and validate climate target-
setting and action (Bingler et al. 2022b).

In sum, this chapter has reviewed the commitments of large MNEs to climate
change reform. It finds that many MNE:s are insufficiently committed to climate change
reforms. Even the most long-term objective (committing to net-zero emissions by
2050) is lacking for a large share of them. This is especially the case in MNEs headquar-
tered in developing countries, and for MNEs in the energy and transport sectors. When
considering MNEs’ commitments weighted by their country’s emissions share, an even
gloomier picture presents itself. Overall, we find that a large number of countries (60)
have a very high share of MNE emissions (>25 percent and up) but few of their MNEs
are currently explicitly committed to net-zero emissions by 2050. This poses a signifi-
cant risk. Another major risk is that there is a significant disconnect between firms’
long-term commitments and their short- and medium-term actions to get there. We
find that that across all firms, this quickly tapers off, and very few have a meaningful
short-term strategy. None of the 157 MNEs reviewed had their capital allocations
aligned to an active climate transition. This mismatch suggests that MNEs may be
engaged in greenwashing—that is, they are presenting more optimistic, long-term
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)N  Future Research Agenda—Monitoring MNEs' Climate Change

Reform Commitments in Headquarters and Host Countries

To consider the climate commitments of multinational enterprises (MNEs), this chapter has mostly
relied on the stated climate ambitions set out by MNEs" headquarters. It has also assumed that
these ambitions apply entirely to the MNEs' broader affiliate structure. Going forward, this analy-
sis can be improved in three ways:

= First, monitor the actual behavior of MNEs in closer detail and consider whether more
ambitious climate commitments result in more active reforms or whether this is “cheap
talk.”

= Second, consider how MNE affiliates follow the climate ambitions and actions of their
headquarters, as it is possible that the emissions commitment of MNE headquarters and
MNE affiliates in foreign countries differ systematically.

= [hird, with access to more granular data on climate change ambitions and actions, explore
what may be driving these dynamics. Of particular importance would be to consider how
environmental regulation in MNE headquarters as well as host countries may shape the
actions of MNEs and their affiliates.

Source: World Bank.

strategies without adopting the required actions to implement them. Finally, we delve

into the causes of greenwashing and suggest that this can be avoided through more

explicit external scrutiny, greater standardization of emissions disclosure, and over-

sight by third-party actors to oversee and validate climate target-setting and action.

Going forward, it will be critical to consider the climate ambitions and actions of MNEs

and their affiliates, leading to an important research agenda (box 4.1).

Notes

1.

Sources include company annual reports, sustainability reports, press releases, and CDP
disclosures.

. For more information, see https://www.climateaction100.org/.

. For more on greenwashing, see “Weaknesses in Corporate Climate Reporting and Greenwashing”

in this chapter.

. These are the Czech Republic, Denmark, Finland, Ireland, Luxembourg, Norway, Poland, and

Switzerland.

. In this case, we assume that the emissions commitment of the MNE affiliate follows the ambitions

set by the headquarters. However, going forward, it would also be important to monitor or review
how host countries could shape the climate ambitions of MNE affiliates, to ensure they either
match or exceed headquarters’ targets.

. “Brownwashing” refers to unduly understating corporate environmental activity (Kim and

Lyon, 2015).
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5. Policies to Influence
Multinational Enterprises’
Effect on Climate Change

A host country’s policy framework affects its investment climate, which in turn shapes
the foreign direct investment (FDI) entering the country and its impact on carbon
emissions. Policies to stimulate low-carbon investment are in some cases comparable
to an enabling environment that is conducive to investment in general. Yet, conducive
FDI policies will not automatically result in a substantial increase in low-carbon FDI or
help decarbonization of supply chains (OECD 2022). Policy makers may also need to
provide specific enabling conditions for low-carbon investments by developing policies
and regulations that systematically internalize the cost of carbon emissions and facili-
tate low-carbon FDI and its knowledge and technology spillovers (OECD 2015).

The actions of multinational enterprises (MNEs) should play a central role in many
countries’ climate change mitigation strategies. As previous chapters have shown,
MNE:s could play a pivotal role in countries’ climate change mitigation. A small num-
ber of MNEs influence a majority of global greenhouse gas (GHG) emissions through
their supply chains. Yet, as leading actors, MNEs can also impose sustainability stan-
dards on their supply chains that, in some cases, would affect millions of producers
(Thorlakson, de Zegher, and Lambin 2018). MNEs are more likely to use more
advanced, low-carbon technology (see chapter 3), so their average carbon intensity is
below that of domestic firms. MNEs also already face rising pressure from their share-
holders to engage in lower-carbon activities (Bolton and Kacperczyk 2022). This pres-
ents an easier target (lower implementation cost to government) for either regulating
or incentivizing environmental actions. This report also showed the significant poten-
tial that committed MNEs could provide for local firms in terms of green technology
spillovers. Jointly, this provides a powerful argument for ensuring developing coun-
tries’ policy frameworks actively seek to influence the actions of MNEs to accelerate
the decarbonization of their local economy.

Policy makers can use a range of policy approaches (for example, the 5Ps) to help
MNESs mitigate their impact on climate change and better stimulate green growth
(figure 5.1). The 5Ps are patrolling (monitoring emissions), prescription (laws and reg-
ulations), penalties (taxes), payments (incentives and fiscal support), and persuasion =\

(corporate commitments and information). These tools can encourage MNEs to reduce .

emissions-intensive production (scale), help MNEs shift their supply chains to T
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FIGURE 5.1 The 5Ps Framework: A Policy Approach to Influence MNEs' Effect

on Climate Change

The effect of MNEs on climate change

Scale Technology Composition
Change in carbon-intensive Change production methods to Shift economy to low-carbon
production reduce carbon intensity industrial structure

t 1 1

Domestic policy tools that address market failures to shift MNEs’ climate impact (the 5Ps)

0 Patrolling (monitoring GHG emissions)

Penalties Persuasion

Prescription Payments
(laws and e (taxes and o (tax incentives and o (corporate

regulations) charges) fiscal support) commitments)

Sources: World Bank based on Grossman and Kruger 1991; Mandle et al. 2019.
Note: GHG = greenhouse gas; MNEs = multinational enterprises.
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lower-carbon production methods (technology), and facilitate a shift toward a low-
carbon industrial structure by attracting green FDI and phasing out dirty sectors
(composition). Each approach has several policy instruments with which to affect the
scale, technology, and composition channels of MNEs on climate change (table 5.1).

While the 5Ps instrument could be applied to all firms, large MNEs (and their supply
chains) have specific characteristics that mean they may deserve special attention both
through the choice of policy instruments and careful design of climate change policies.
Two main elements set apart MNEs. First, their supply chain likely accounts for a dis-
proportionate share of a country’s emissions, so they will likely bear the brunt of most
climate change policies (via any of the 5Ps). Second, MNEs often hold considerable
bargaining power over host countries by being more unrestricted than domestic firms
and threatening to shift their operations abroad (or to limit any future FDI). Jointly,
this means that countries may want to pay special attention to MNEs in their policy
framework, both through the choice of policy instruments and careful design to ensure
the right balance so that MNEs (a) decarbonize their in-country supply chains; (b) col-
laborate more with domestic firms to encourage green transfers; and (c) do not feel so
pressured that they choose to pull out of the country (and take with them particularly
worthwhile capital, jobs, and technology).

The rest of this section will go through each of the 5Ps, illustrate which market failure
or failures they seek to address, and elaborate on their advantages and disadvantages.
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TABLE5.1 Instruments to Improve MNEs’ Effect on Climate Change (the 5Ps Framework)

Domestic policy Objectives to improve MNEs’ effect on climate change mitigation

tools Scale channel: Technology channel: Composition
Reduce carbon- Change in production channel: Shift
intensive methods to reduce economy toward
production carbon intensity a low-carbon

industrial structure

Patrolling e Monitoring firm-level GHG emissions (scope 1, scope 2, and scope 3)
(monitoring emissions) e Voluntary reporting standards and environmental disclosure laws
Prescription e Environmental e Environmental standards e Restrictive business/FDI
(laws and regulations) standards e Streamlined regulations regulation for polluting
e Emission permits for technology licensing, sectors
joint ventures, local e Liberalized business/FDI

sourcing regulation for
green sectors

Penalties e Environmental e Environmental taxes e Higher income tax for
(taxes and charges) taxes polluting sectors
Payments e Buyout plans ® Incentives for green R&D, e Tax incentives for
(tax incentives, fiscal skills training, capital green sectors
support) upgrades
e Incentives for technology

licensing, JVs, supplier

programs
Persuasion (corporate e (Corporate e Supply chain e Green investment
commitment, commitment eco-certification promotion and
information campaigns) campaigns e ESG/impact investing facilitation

e Investor aftercare on
green reinvestment and
supplier links

Source: World Bank based on literature review.

Note: ESG = environmental, social, and governance; FDI = foreign direct investment; GHG = greenhouse gas; JVs = joint ventures;
MNEs = multinational enterprises; R&D = research and development.

Particular emphasis will be given to the specific concerns associated with developing
climate change policy for MNEs.

Patrolling (Monitoring Emissions)

Accurate monitoring of carbon emissions across all key domestic actors and supply
chains is an essential start for policy makers to track and shape FDIs’ effect on climate
change. Monitoring is critical for key actors to help them understand that there is a
problem and that it is in their interest to act. Transparency, based on the collection, dis-
closure, and wide dissemination of data and information on actors’ practices, raises the
visibility of the issue and can spur adoption of new green practices (Mandle et al. 2019).
Supplementing this with more detailed firm-level surveys can provide policy makers
with a valuable tool for self-assessment of FDI impacts on carbon emissions, and green
growth more generally (OECD 2015). Without such information, policy makers may
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not know which firms are the biggest contributors to carbon emissions. MNEs, in turn,
may also be unaware of their second- or third-tier suppliers, and this lack of knowledge
may restrict their potential to encourage decarbonization across their supply chain.

Information itself can be a strong motivator to change behavior. Many firms (espe-
cially consumer-facing MNEs) go to great lengths to avoid bad publicity and preserve
their reputations. Therefore, the more visible carbon emissions are made, the more
likely firms are to shift their behavior (Thaler and Sunstein 2008). Information also
helps makes public and private actors aware of unsustainable practices. For example, in
China, a nonprofit organization created the China Water Pollution Map, a public data-
base of information on pollution by factories in China, which spurred action both by
government enforcement agencies and by the factories’ customers (Gardner et al.
2018). Transparency can also play an important role in helping MNEs preempt disaster
or respond more rapidly to crises. This is illustrated by the response of the apparel
industry to the Rana Plaza accident,' or the response of food and agriculture companies
to deforestation in the Amazon (Mandle et al. 2019).

The main market failure that impedes more credible measurement of carbon
emissions is imperfect information between firms and regulators. Firms are more
informed than regulators about their emissions and about the validity of their emis-
sions reporting. They face an incentive to misrepresent their emissions performance
to avoid reputational or other damage, or to bolster their reputation and thus finan-
cial performance (Kim and Lyon 2011). In turn, the stock put into all firms’ measure-
ment and reporting efforts may diminish as regulators struggle to differentiate honest
firms from dishonest ones. Reporting standards, either voluntary or mandated, can
help alleviate this market failure.

Voluntary reporting standards increasingly shape corporate monitoring of carbon
emissions. The first major voluntary reporting standard was the Greenhouse Gas
Protocol, launched in 1998, and it is the most widely used international protocol for
measuring and reporting emissions. In 2016, about 92 percent of Fortune 500 compa-
nies employed the GHG Protocol, either directly or through a custom program based
on the protocol. Brazil, India, Mexico, and the Philippines all employ GHG Protocol-
based systems to collect valuable emissions data (UL Solutions 2020). The other inter-
national standard on corporate carbon reporting comes from the Task Force on
Climate-Related Financial Disclosure (TCFD). This provides recommendations to
companies on effective, clear, and consistent climate-related disclosure, including on
the governance, strategy, management, and targets around climate-related risks. The
TCFD is increasingly adopted by the largest carbon emitters and supported by the pub-
lic sector (TCFD 2021). Companies often choose to adopt these measures to obtain a
favorable environmental, social, and governance (ESG) rating? and convince investors
that they are addressing the climate-related risks related to their operations and finan-
cial exposure.
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Yet, voluntary reporting also comes with three major limitations. First, there are
concerns about the accuracy of voluntary carbon disclosures. For example, for the US
Department of Energy’s voluntary GHG disclosure registry, 68 percent of participants
reported significant reductions in GHG emissions despite their emissions having
increased in reality (Kim and Lyon 2011). Second, companies also use these voluntary
standards to greenwash their performance by intentionally emphasizing favorable cli-
mate actions rather than giving a more accurate—and perhaps less flattering—picture
of their track record (Bingler et al. 2022). Third, providers of ESG ratings further exac-
erbate these issues by insufficiently reviewing and verifying firms’ actual climate impact.
Rating providers currently place the most weight on the disclosure of climate-related
corporate policies and targets, with limited assessment as to the quality or impact of
such strategies. Such limitations could mislead investors aiming to align portfolios with
the low-carbon transition. Greater transparency and precision of climate-related cor-
porate risks along the lines of the TCFD recommendations, for example, would facili-
tate investments into lower carbon assets (OECD 2022).

Environmental disclosure laws are critical to adequately capture the cross-border
environmental footprint of MNEs. In acknowledging the limitations of voluntary
reporting standards, countries are increasingly adopting mandatory emissions report-
ing (see box 5.1). In many cases, these requirements are restricted only to large
companies. Yet such laws could incorporate emissions of smaller companies if large
companies are required to monitor emissions for their whole supply chain. Going
forward, mandatory emissions regulations are likely to have significant influence on
the carbon implications of inward and outward FDI of companies around the world
(OECD 2022). More developing countries should adopt these laws to accurately
monitor carbon emissions across key actors and supply chains.

Prescription (Laws and Regulations)

Prescription (laws and regulations) shapes the behavior of MNEs and domestic firms
alike. Environmental performance standards, such as emissions standards, restrict the
emissions or energy use of vehicles, power plants, buildings, appliances, and industrial
processes. For example, fuel economy standards apply to the fuel efficiency of new road
vehicles, while emissions standards of power plants regulate the carbon intensity of
their electricity mix (OECD 2022).

Environmental regulations and standards are widespread, but there are active
debates about their efficiency. Prescriptive regulations are the most direct and most
common form of environmental law. Yet, they are often criticized as inefficient and
unwieldly. Regulation is thought to provide little incentive for innovation because once
regulated parties satisfy the necessary requirement, the law creates no incentive to
reduce harmful activities further (Mandle et al. 2019). As such, price-based instru-
ments (such as taxes) are often argued to be preferable to regulatory standards (Baumol
and Oates 1988; Harrington, Morgenstern, and Nelson 1999).
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m Mandatory Emissions Reporting around the World

At least 40 countries require companies to measure and report their emissions periodically
(including most Group of 20 countries, G20). Policy makers use these data to inform their
environmental policy decisions and track progress.

The United States

= Since 2009, the United States has required facilities emitting at least 25,000 metric tons
or more of carbon-dioxide equivalent (CO,g) per year to report their greenhouse (GHG)
emissions to the Environmental Protection Agency (EPA). Jointly, these large firms cover
around half of total US emissions.

= California has been requiring GHG emissions reporting since 2006, under the California
Global Warming Solutions Act. The threshold for reporting in California is 10,000 metric
tons of CO,e, so businesses that do not meet the EPA's threshold may still have to report
their emissions to the California Air Resources Board.

European Union

= Since 2014, the European Union (EU) has required public-interest companies, such as
banks and insurance companies, with 500 or more employees to report on their environ-
mental and social impact under the Non-Financial Reporting Directive. Jointly, this covers
around 6,000 EU companies.

= The EU Taxonomy Regulation became law in 2020, placing a reporting obligation on com-
panies with 500 or more employees to disclose how much of their global investment aligns
with green and polluting activities.

Australia

= Since 2007, Australia has had mandatory emissions reporting under the National
Greenhouse and Energy Reporting Scheme. Only companies that meet certain emissions
thresholds are required to report. Companies use an online tool called the Emissions and
Energy Reporting System to report their data.

South Africa

= In 2016, South Africa introduced the National Greenhouse Gas Emission Reporting
Regulations. This program requires corporations across a set of high-emitting sectors, and
which meet certain thresholds, to register and report their emissions to the Department
of Environmental Affairs.

Sources: UL Solutions 2020; OECD 2022.

However, in the presence of specific market failures, regulations may be preferable
to price-based instruments. For example, emission intensity standards can be prefer-
able to emission taxes in sectors where production has positive external consequences
(for example, knowledge creation, transportation), because they generally have less
of an impact on output (World Bank 2012). Emission intensity standards can also
improve social welfare relative to emission taxes in the presence of market
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power (Holland 2009). The idea that a unique carbon price in the economy is the
optimal policy has been challenged in situations in which future carbon prices are
unpredictable (Vogt-Schilb and Hallegatte 2011); technologies exhibit lock-ins,
making it difficult to disseminate new technological options (Kalkuhl, Edenhofer,
and Lessmann 2011); or labor markets or revenue-raising taxes are distortionary
(Richter and Schneider 2003).

When enforcement costs are factored in, regulatory approaches may often be the
easiest and most efficient solutions to reduce the carbon intensity of MNE production.
Introducing a new standard may prove easier than price-based instruments, especially
in sectors that are already regulated. In such cases, existing institutions can be relied
upon to enforce new norms, and complex policy making may not be necessary (World
Bank 2012). Prescriptive regulation can also be very effective in mandating uniform
compliance across all actors, preventing problems of holdouts, free riders, and collec-
tive action (Mandle et al. 2019). Environmental standards may thus be effective to
reduce the carbon intensity of production.

Many developing countries are unnecessarily worried that adopting more stringent
environmental regulation would deter their attraction of FDI. Box 5.2 looks into this
pollution haven hypothesis in more detail. There is no systematic evidence that inves-
tors’ locational decisions are driven by differences in stringency of environmental regu-
lations. Moreover, the rise of global carbon border policies such as the European
Union’s (EU) Carbon Border Adjustment Mechanism counters any incentives for
MNEs to engage in “carbon leakage,” that is, moving production from a country with
stringent environmental policies to a country that is more lenient (Brenton and
Chemutai 2021). Instead, higher environmental standards are expected by final con-
sumers and product regulators, so robust environmental regulation may increasingly
become a prerequisite to attract FDI and core to countries’ value proposition to inves-
tors (Saurav and Viney 2021).

In some cases, environmental regulations have also been leveraged to explicitly
target MNEs and accelerate the decarbonization of their supply chains. There is a
growing demand in high-income countries to hold multinationals accountable for
their climate impact. In some cases, this has led civil society organizations to pursue
legal action. For example, in May 2021, a Dutch court ruled that Royal Dutch Shell
(Shell) must reduce its aggregate CO, emissions (scope 1, 2, and 3) by 45 percent by
2030 (compared to 2019), regardless of the policies of the Dutch government. The
ruling asserts that CO, emissions associated with Shell’s supply chain breaches the
company’s legal obligation to prevent climate change. It also emphasizes that Shell’s
headquarters has responsibility over the entire Shell group, including all its subsid-
iaries. Such rulings thus suggest that environmental regulation can be extremely
powerful in shaping the obligations of companies to prevent environmental damage
(Wilde-Ramsing, de Leth, and Woltkamp 2021).
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m Does Environmental Regulation Hurt Host Countries’ FDI Inflows?

Many developing countries are worried about adopting more stringent environmental policies
because of the concern that this would deter foreign investors from establishing there. This theory,
also known as the “pollution haven hypothesis,” posits that the costs imposed by environmental
policies can drive firms to relocate economic activity, causing industries with a significant environ-
mental footprint to shift production from well-regulated developed economies to less restrictive
developing economies (Cole 2004; Copeland and Taylor 1994).

There is no systematic evidence that investors' locational decisions are driven by differences
in stringency of environmental standards and regulations (Saurav and Viney 2021). While some
empirical studies have linked historical foreign direct investment (FDI) inflows to higher carbon
emissions in developing countries (Omri, Nguyen, and Rault 2014; Shahbaz et al. 2015), the envi-
ronmental regulations in countries generally play little to no role in the investment and production
decisions of most multinational enterprises (MNEs) (KoZluk and Timiliotis 2016).

Emerging evidence suggests that robust and stable environmental regulations may even
contribute to attracting and retaining FDI flows. Adopting regulations and standards that rein-
force climate goals can help level the playing field for foreign investments in low-carbon tech-
nologies, services, and infrastructure (OECD 2022). Some MNEs with strong corporate social
responsibility mandates are shown to avoid investing in countries with weak environmental
regulations (Dam and Scholtens 2008; Poelhekke and van der Ploeg 2015), leading some to find
a positive effect of environmental regulation on inward FDI flows (Kim and Rhee 2019; Rivera
and Oh 2013).

Finally, while there are anecdotal examples of the pollution haven for emissions-
intensive activities, the rise of global carbon border policies drastically counters any incen-
tives for MNEs to engage in “carbon leakage.” It may still be tempting for some MNEs to
relocate their most emissions-intensive activities to countries with weak environmental reg-
ulations. For example, Borghesi, Franco, and Marin (2020) found that the European Union's
(EU) Emissions Trading System had some effect in raising outward investment and shifting
production from ltalian automotive companies to their subsidiaries abroad. However, new
initiatives such as the EU's Carbon Border Adjustment Mechanism make it increasingly costly
to import from countries with weak regulatory environments, thereby defeating the purpose
of such carbon leakage (Brenton and Chemutai 2021). As such, it is expected that weak regu-
lations are increasingly irrelevant as a measure of FDI competitiveness, even for the most
polluting industries.

Source: \World Bank based on Saurav and Viney 2021.

In designing environmental regulations, care should be given to minimize the costs
for existing and new businesses. Policy makers must be careful to design environmen-
tal regulation in a way that does not create additional barriers for firms to enter mar-
kets, but instead creates incentives for innovation as firms seek to meet higher standards
at the lowest possible cost (Saurav and Viney 2021; World Bank 2012). Copeland (2012)
finds that environmental standards often favor incumbent firms at the expense of new
entrants, thereby reducing the ability of the economy to innovate and grow. Yet several
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studies show that there can be a positive relationship between environmental regula-
tion and innovation. This either focuses on the impact on innovation within existing
firms (Ambec et al. 2011; Cohen and Tubb 2018) or showcases how new businesses
help countries shift to more sustainable products and practices (Gast, Gundolf, and
Cesinger 2017; Haldar 2019; Johnson and Schaltegger 2019).

In some cases, streamlining business regulations can ease compliance and admin-
istrative costs without reducing protections. In many countries there is scope to
reform compliance processes and requirements while maintaining or even enhanc-
ing the overall level of environmental protections that are in place (Berestycki and
Dechezlepétre 2020; Kozluk 2014). Reducing the compliance-cost burden of regula-
tion can be done in many ways, including creating integrated, digital systems; simpli-
fying processes; enhancing transparency for firms; and prioritizing regulatory
supervision based on risk. To illustrate, Saurav and Viney (2021) use the example of
environmental licensing in Brazil’s Cedra state. By simplifying licensing for low-risk
firms, this reform eased the regulatory burden of the private sector and freed up
scarce resources within the environmental agency to focus on more impactful over-
sight activities.

Liberalizing regulation could also provide opportunities for both business and the
environment. Examples of this include the following: removal of sectoral restrictions
may allow companies to better manage their environmental impact; new mechanisms
for natural resource governance may create business opportunities in ecosystem man-
agement; and integrated licensing and permitting processes may better ensure overall
enforcement of standards (Ploeg, Hinojosa, and Miedzinski 2017). Other examples
relate to the streamlining of regulations that facilitate or encourage the relationships
between MNEs and domestic firms (such as technology licensing, joint ventures, or
local sourcing). Regulatory reforms that make this easier could encourage green tech-
nology transfers.

Finally, the legal rules and regulations governing the entry and operation of FDI
also critically shape the various opportunities to attract and retain sustainable invest-
ment. The rules governing FDI and associated investment policies are a critical element
of a country’s investment climate. Excessive screening and restrictions (on ownership,
products, technologies, and prices) can deter FDI, whereas strategic and focused invest-
ment promotion activities can help countries attract and retain FDI in key sectors.
In turn, FDI can play a significant role as a source of finance for new projects and
businesses, and as a mechanism to accelerate productivity growth by transferring
knowledge and technologies to host economies (Kusek, Saurav, and Kuo 2020). Policy
makers can therefore shape the composition of their economy by choosing to liberalize
their business and FDI regulations for green sectors. They could even go one step
further and adopt more stringent FDI regulations for dirty sectors, which would
prevent them from being locked into a carbon intensive industrial structure.
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Penalties (Taxes and Charges)

Another approach to limit the polluting activities of MNEs (or firms more broadly) is
to ensure that price signals reflect the environmental costs of emissions. This enables
polluters to internalize the negative externalities of their behavior. Environmental taxes
are any taxes whose base “is a physical unit (or a proxy of it) that has a proven specific
negative impact on the environment.”? Taxes can include those on energy, transporta-
tion, pollution, and resources. These taxes leverage price signals to discourage the
burning of fossil fuels and other environmentally damaging activities while promoting
innovation and investment in cleaner, more efficient sources of energy (Pigato 2019).

Environmental taxes are gaining popularity as an effective way to address over-
investment in carbon-intensive activities. Such taxes can minimize the economic costs
(or raise economic activity) of cutting pollution across different firms and industries in
the economy by realigning price incentives (OECD 2022). They are especially useful for
addressing large-scale global pollutants with multiple sources, such as carbon dioxide.
Environmental taxes may also be especially important for developing countries with
large informal sectors. Environmental taxes can be imposed on a small number of
energy importers and major polluters in the country (many of which may be MNE:s),
who pass on the cost to other economic players. In contrast, the informal sector would
likely evade any environmental standards regulatory restrictions placed on them. For
other environmental externalities, direct regulations may be more pragmatic and cost-
effective, especially when the revenues from taxation would be low and the costs of
administering market-based instruments would be high (see “Prescription [Laws and
Regulations]” in this chapter) (Pigato 2019).

The benefits of environmental taxes could also extend beyond environmental goals.
Environmental taxes can often raise domestic revenues at a lower cost than other taxes
because they tax a broad base (including the informal sector) and are relatively easily
administered (OECD 2015). The revenues produced by such taxes can also finance
investment in climate change mitigation and adaptation, offset the social impact of
other forms of pollution, and accelerate the transition to more efficient infrastructure
and cleaner technologies. These co-benefits are particularly large in developing coun-
tries and often justify the use of environmental taxes even before climate change miti-
gation benefits are considered (Pigato 2019).

A first concern with pricing policy is that the resulting outcomes may be regressive.
While wealthier households may bear a larger absolute amount of total environmental
taxation, policy makers may be concerned that the costs borne by the poor may represent
a greater share of their household income. However, taxes on hydrocarbon fuels are gen-
erally progressive in developing countries as poorer households spend a smaller share of
their income on pollution-intensive goods (such as automobiles and electricity) (Parry,
Mylonas, and Vernon 2017). At the same time, the welfare costs of environmental
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externalities, such as ill health due to local air pollution, are heavily concentrated among
the poor. As such, environmental taxes could promote shared prosperity.

Environmental taxes can also be made progressive by directly compensating lower-
income households. When price increases do affect the types of goods purchased by
low-income households, compensation will be important. This is surprisingly afford-
able. Dinan (2015) finds that in developed countries, 6 to 12 percent of the revenue
from a carbon tax would be sufficient to compensate households in the lowest income
quintile. In developing countries, where environmental taxation tends to be more
progressive, compensating poorer households would likely require a smaller share of
revenues (Pigato 2019).*

A second concern for policy makers is the potential impact on a country’s competi-
tiveness (similar to the issue raised on environmental laws). Environmental taxation
may raise the production costs of companies and make it harder to compete internation-
ally, especially in energy-intensive tradable sectors. If such taxes are adopted unilaterally,
this may push some MNE:s to relocate production to countries with lower environmental
tax rates (similar to the pollution haven hypothesis discussed in “Prescription [Laws and
Regulations]” in this chapter). However, energy represents a relatively small share of
production costs in most (but not all) industries, and so the average adverse competi-
tiveness effects tend to be small.

Most of the concerns are concentrated in a few energy-intensive and trade-
exposed sectors. For these sectors, the issues are more salient. Box 5.3 reviews some
evidence on the effect that environmental taxes may have on firm performance, con-
sidering the cases of Indonesia and Mexico. This suggests that complementary inter-
ventions in renewable energy may be necessary to maintain the competitiveness of
large firms (including MNEs) and ensure adequate access to low-cost electricity
(Pigato 2019).

Payments (Tax Incentives, Fiscal Support)

Policy makers can also use direct payments to firms to encourage specific behaviors. In
the same way that governments can shift the price signals for firms to capture negative
externalities and make bad activities more expensive, it can also use payments (such as
tax incentives or direct subsidies) to capture positive externalities and make socially
desirable activities less expensive (Mandle et al. 2019).

Subsidies can be justified if the positive externalities generated compensate for their
present social cost. Many governments offer tax concessions or subsidies with the goal
of steering investment into preferred sectors or specific regions or to raise the develop-
mental effects of investments (James 2013). These types of subsidies can be justified if
they generate positive externalities that compensate the present social costs of these
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How Do Environmental Taxes Affect Productivity and
Competitiveness in Developing Economies?

To consider the effect of environmental taxes on firm performance, Pigato (2019) conducts country-
specific analyses using panel data for manufacturing plants in two developing economies that
have highly subsidized fuel prices—Indonesia (1990-2015) and Mexico (2009—15). These analy-
ses evaluate how changes in energy prices, particularly electricity and fuel, affect the behavior of
plants across different regions and sectors. Interestingly, the findings suggest that increases in
energy prices can improve firms’ performance.

In Indonesia and Mexico, higher energy prices improved plant-level performance, a result
driven entirely by fuel prices. This surprising result is explained by firms" adopting more
productive and energy-efficient capital in response to fuel price hikes. Fuel price increases
incentivized plants’ purchase of new machinery and scrapping of old, fuel-based machinery.
Plants became more energy efficient and used more electricity in response to fuel price
increases, consistent with changes in the technical efficiency of production. Performance is
less affected by fuel price increases in larger and foreign-owned firms, consistent with the
idea that these firms operate closer to the technological frontier than do small, domestic
firms, and therefore have less room to adopt new machinery.

The study does find that the price of electricity is negatively related to performance in
both countries. The negative effects of electricity price increases on performance are con-
sistent with the idea that electricity-powered machines tend to be closer to the efficiency
frontier than fuel-powered machines and hence the price increase reduces their performance.

These findings provide reason for optimism and caution. The evidence supports the Porter
hypothesis (Ambec et al. 2011), which holds that stringent environmental taxes can result
in innovation by enabling companies to improve productivity, thereby more than offsetting
compliance costs. However, these benefits appear to be mostly concentrated in smaller
domestic firms. In contrast, there may be some concern that environmental taxes can hurt
the competitiveness of multinational enterprises in energy-intensive sectors. This suggests
complementary interventions in renewable energy may be necessary to ensure adequate
access to low-cost electricity.

Source: Pigato 2019.

subsidies (Harrison and Rodriguez-Clare 2009; Margalioth 2003; Wade 1990). For
green subsidies, different justifications used by policy makers affect either the scale,

technology, or composition channels of firms’ effect on climate change:

Compensating firms for avoiding future pollution with buyout plans (scale)
Subsidizing green innovation by strengthening research and development
(R&D) initiatives (technology)

Subsidizing MNE-links programs to stimulate green technology transfers
(technology)

Providing incentives to attract FDI in green sectors (composition)

A first—and perhaps somewhat usual—way that governments could use payments

to reduce their emissions is to engage in buyout plans for dirty sectors, such as coal.
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Retiring existing coal power plants before they complete their life cycle can be a rapid
way for countries to reduce their carbon emissions. An example of this comes from the
Netherlands, which provided a €200 million payout to shut down a privately operated
731-megawatt coal plant (Franke 2021). The Asian Development Bank (ADB) has also
introduced proposals to buy and retire coal plants across Bangladesh, Indonesia, the
Philippines, and Vietnam (IEEFA 2021). Some believe that coal buyouts are not cost-
effective and that countries should use resources to invest in renewable energy instead
(Del Bello 2021). Yet the cost of buying coal plants could be partially offset by repur-
posing plants into solar plus battery systems. A study for India found that such a setup
could outweigh the cost of decommissioning fivefold (IEEFA 2020). Buyout plans may
also face political-economy constraints, as many power plants are controlled by state-
owned enterprises whose operators may be reluctant to give up control. Any such deal
would also have to assist in retraining the plants’ workforce. For example, nearly half a
million people in India currently work in the coal sector, one of the reasons the govern-
ment is finding it particularly hard to negotiate its exit (Del Bello 2021).

A second type of subsidy aims to spur firms’ green innovation by encouraging
investments in R&D, skills training, and energy-efficient capital upgrades. Such types
of government support may be warranted in the presence of knowledge externalities,
which create a gap between the private and social returns of producing knowledge,
which typically leads to underinvestment in knowledge-intensive activities (World
Bank 2012). Governments could also address coordination failures within and across
industries, as the comparative advantage in one sector may depend on another activity
in the country (Murphy, Shleifer, and Vishny 1989; Okuno-Fujiwara 1988; Pack and
Westphal 1986; Rodenstein-Rodan 1943; Trindade 2005). For example, for Morocco to
develop its concentrated solar industry, it also has to create the energy demand, the
needed transmission lines, and the domestic supply chains (such as mirrors) to develop
and sustain this sector (World Bank 2012). A government’s commitments to cofinance
some initial activities can act as the precommitment mechanism and solve the prereq-
uisites problem (Rodrik 2004). The same argument often holds for green policies that
aim to support new industrial activities by increasing skilled workers, technology
adoption, or infrastructure provision (Harrison and Rodriguez-Clare 2009).

Countries should adjust their green innovation policy to be based on their level
of capacity. Countries use a variety of programs to develop domestic know-how and
support low-carbon innovation. The most technologically advanced countries tend
to combine innovation and environmental policies to support frontier innovation.
For example, Canada has advanced programs in place to support entrepreneurs in
developing breakthrough technologies and solutions to reduce GHG emissions
(OECD 2022). Developing countries tend to focus on policies that promote catch-up
innovation and the adoption and spread of suitably adapted technologies and poli-
cies that improve domestic absorptive capacity, including strengthening local skills
(World Bank 2012). Examples of support include technical assistance to improve
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energy efficiency (Morocco and Uzbekistan), reduce waste (Tunisia), or offer desig-
nated training and skills development initiatives tailored to green technologies
(Costa Rica and Jordan) (OECD 2022).

Governments also aim to stimulate green technology transfers by subsidizing links
with MNEs. As illustrated in chapter 2 of this book, in many sectors the bulk of MNEs’
impacts on emissions originates from their supply chains. Encouraging foreign inves-
tors to engage with sustainable suppliers and partners, both locally and in their foreign
operations, can thus support emissions reduction objectives (OECD 2022). At the same
time, greater interaction with multinationals can encourage domestic firms to monitor
better, engage in target setting, and take more action to reduce their carbon emissions.
These types of spillovers can occur through different types of engagement, including
supply links, technology licensing, and joint ventures. In some cases, this would war-
rant direct types of support (such as tax incentives or subsidies) to encourage both
domestic firms and MNEs to take up such links.

To create these links with MNEs, support may also be needed to upgrade the
absorptive capacity of local firms. A key requirement for spillovers to materialize is
that local businesses have sufficient absorptive capacity to meet the demands of for-
eign investors. This may require a type of government support to help local firms
upgrade their capital equipment and workforce (OECD 2015). An example of such a
“supplier development program” to stimulate green technology spillovers comes
from Tirkiye, where the government invited domestic firms to participate in a
24-month project to help produce parts for electric and hybrid automotive vehicle
production of specific MNEs. Such support may thus improve the capacity of local
firms, while simultaneously shifting them to a more sustainable automotives industry
(Saurav and Viney 2021).

Governments can provide incentives to attract FDI in green sectors. If the local
presence of MNEs can result in green technology transfers to domestic firms (see chap-
ter 3), then there could be large social benefits from their relocation to the host country.
However, because FDI is more mobile across countries than domestic firms, it may
require offering some (temporary) subsidies to attract MNEs to the country. Jointly,
this provides a classic case where (tax) incentives could result in net social benefits
(Margalioth 2003; Zolt 2013). Such incentives have become more ubiquitous in devel-
oping countries in recent years (Andersen, Kett, and Uexkull 2018). However, the
impact of incentives on FDI is more mixed, often resulting in little or no new invest-
ment (IMF et al. 2015). James (2013) further shows that tax incentives are eight times
more effective in attracting FDI for countries with good investment climates. Gondor
and Nistor (2012) thus conclude that “a low tax burden cannot compensate for a gener-
ally weak or unattractive FDI environment.” Yet, incentives can often play a role in the
final negotiation stage between investors and governments of shortlisted investment
locations (Freund and Moran 2017).
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Governments are increasingly adopting support for green investors. Policy makers
offer different types of support to attract investors with high green innovation potentials.
Examples include incubators and technology parks in Canada (Net Zero Accelerator),
Costa Rica (Green Tech Incubator), and Morocco (Green Energy Park). These all serve as
ways to attract green FDI and offer platforms for researching, developing, testing, and
rolling out low-carbon technologies and processes (OECD 2022). Kronfol, Steenbergen,
and Kett (forthcoming) show that green tax incentives are also growing in scale.
Governments are increasingly competing to attract the same type of low-carbon indus-
tries (such as battery production and electric vehicles). This could risk a race to the bot-
tom, where firms have so many competing offers that their original location decisions are
unaffected but the host government now has to offer expensive subsidies.

Many governments also continue to use subsidies to encourage harmful activities.
Some countries also have financial incentives in place that subsidize consumption and
investment in polluting sectors, such as fossil fuels. Box 5.4 provides an example of this
for Ghana, which had both disincentives and incentives for polluting industries, indi-
cating a conflicting policy on its green agenda. More broadly, subsidies for polluting
sectors still abound. In 2019, consumer subsidies on fossil fuels amounted to 2 times
the spending on development aid, 7 times the combined global carbon prices, and
33 times the pledges made to the Green Climate Fund to assist developing countries in
climate change mitigation and adaptation practices (OECD 2022). Phasing out such
measures is essential to ensure that the overall system of investment incentives is coher-
ent with green growth goals (OECD 2015).

Persuasion (Corporate Commitments, Information Campaigns)

A final approach to shape the behavior of MNEs is found in the softer approach aimed
at encouraging firms to shift their behavior through persuasion and information cam-
paigns. These approaches are often adopted when there is no political support to impose
regulatory or price-based instruments or when such instruments are ill suited to the
problem. Public disclosure helps reduce the information asymmetry between firms,
government, and consumers. In doing so, it can improve environmental performance
through various channels (Blackman, Afsah, and Ratunanda 2004; Powers et al. 2011;
Tietenberg 1998; World Bank 2012):

= Output market pressure: Affect demand for firms’ products

= Input market pressure: Affect demand for publicly traded companies” shares
and the ability of such companies to hire and retain employees

= Judicial pressure: Encourage private citizens to sue polluters

= Regulatory pressure: Build support for new pollution control legislation or
more stringent enforcement of existing legislation

s Community pressure: Enhance pressure from community groups and
nongovernmental organizations
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1)) &X' How Green Are Tax Incentives in Ghana?

In 2022, the World Bank reviewed Ghana's tax incentives regime for its Climate Change and
Development Report. This analysis is based on the World Bank Global Corporate Tax Incentives
Database (under development, unpublished), which systematically captures information on tax
parameter and corporate income tax incentives.?

The analysis finds that Ghana has not offered any corporate income tax incentive with
an explicit environmental objective since 2009, but the government has more broadly been
offering some tax incentives that support green sectors.

Between 2009 and 2015, the government offered a seven-year tax holiday for firms in the
waste processing sector, which subsequently evolved to a reduced corporate tax rate of
1 percent.

Since 2017, young entrepreneurs operating in the energy production and waste processing
sectors can qualify for a five-year tax holiday followed by a five-year reduced tax rate of
5 to 15 percent.

Other countries in the region also offer tax incentives for green sectors. For example,
Zimbabwe offers immediate depreciation for expenditures on water conservation works
and prevention of soil erosion, and Angola offers a reduced tax rate and accelerated
depreciation in waste processing and reforestation.

For polluting industries, Ghana has disincentives and incentives, indicating a conflicting policy
on the green agenda. These contradictory tax measures to the same sectors likely offset most
potential environmental gains.

As disincentives, the extractives sector faces a higher statutory corporate income
tax rate of 35 percent compared to the 25 percent standard corporate income tax
rate. Mining support services also pay an additional tax of 5 percent (National Fiscal
Stabilization levy), while assets in extractives sectors also have slower depreciation
rates.

As incentives, however, mineral companies with a government investment agreement
are not bound by the higher corporate income tax rate. Instead, they pay a reduced
rate (as per the agreement terms) and can carry losses forward as per the agreement
terms.

This inconsistent combination of disincentives and incentives for polluting sectors is also
found in some other African countries. For example, in 2019/2020, Ethiopia, Nigeria, and
South Africa were imposing higher statutory corporate income tax rates on at least parts
of the extractives sector, while simultaneously offering incentives to extractive subsectors
through tax holidays and reduced rates.

Source: \World Bank 2022.

a. As of January 2022, the database covers 40 countries over the years 2009 to 2019/2020. Seven countries, which consti-
tute the regional comparators referenced in this analysis, are in Sub-Saharan Africa—namely, Angola, Democratic Republic
of Congo, Cote d'Ivoire, Ethiopia, Ghana, Mauritius, South Africa, and Zimbabwe.
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= Managerial information: Provide data to managers about their pollution and
options to reduce it

Persuasion and information campaigns have proven successful in limiting environ-
mental pollution. Regulations requiring US electric utilities to mail bill inserts to con-
sumers reporting the extent of their reliance on fossil fuels led to a significant decrease
in companies’ fossil fuel use (Delmas, Montes-Sancho, and Shimshack 2007). A policy of
publicly disclosing the identity of noncompliant plants (“naming-and-shaming”)
spurred emissions reductions in a sample of pulp and paper plants in British Columbia,
Canada (Foulon, Lanoie, and Laplante 2002). Similarly, some programs run by civil
society organizations encourage enforcement of environmental regulations where for-
mal institutions are weak by evaluating and rating plants’ environmental performance.
Examples include China’s GreenWatch program; India’s Green Rating Project; Indonesia’s
Program for Pollution Control, Evaluation, and Rating (PROPER); the Philippines’
EcoWatch program; and Vietnam’s Black and Green Books initiative (World Bank 2012).
Examples of different approaches for persuasion include the following:

= Corporate commitment campaigns to reduce carbon-intensive activities (scale)

»  Eco-certification to encourage firms to adopt low-carbon approaches (technology)

s ESG standards and impact investing to reduce borrowing costs of green projects
(technology)

= Green investment promotion and facilitation (composition)

Corporate commitment campaigns can be a powerful way to target a small number
of firms to rapidly encourage sustainability standards that affect very large numbers of
producers in their value chain. To attain scale in the climate change transition, targeting
large MNEs can be extremely effective. Such companies are particularly attuned to
public concerns and exquisitely sensitive to risks to their valuable brands, and can
stimulate a “race to the top” For example, two large supermarkets—Whole Foods and
Sainsbury’s—became early adopters of only sourcing sustainable seafood certified by
the Marine Stewardship Council. Next, Walmart announced that it would also shift its
purchasing and sparked a surge in fisheries seeking certification, creating a clear
inflection point in growth in the Marine Stewardship Council’s market share. Similarly,
when an international campaign pushed several smaller companies to only source
sustainable forestry in their supply chains, this inspired the two largest players—Cargill
and Wilmar—to make similar commitments to protect their brands (Mandle et al.
2019). Due to their economically dominant role within supply chains, the actions of
these MNEs can thus impose sustainability standards that affect millions of producers
in some cases (Thorlakson, Zegher, and Lambin 2018). Governments can encourage
such behavior by monitoring MNEs climate commitments or even actively persuading
MNEs to adopt more ambitious climate commitments.

Another opportunity for encouraging firms to adopt more green practices comes
through encouraging eco-certification. Some consumers choose to pay extra to
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purchase products of superior environmental quality. Companies—motivated by a
price premium, consumer loyalty, or brand differentiation—choose to supply such
products and contribute to maintaining or enhancing ecosystem services (often cer-
tified by third parties). This creates demand for firms to shift to less polluting tech-
nologies. For example, Costa Rica’s Certification for Sustainable Tourism program
was one of the first performance-based voluntary environmental programs created
and allowed hotels with higher environmental performance to establish price premi-
ums (Rivera 2002). Similarly, the Rainforest Alliance certification led to enhanced
tree cover and greater landscape connectivity in Colombia (Rueda, Thomas, and
Lambin 2015) and in Ethiopia increased the probability of forest conservation by 20
percentrelative to areaslacking certification (Takahashiand Todo 2013). Governments
who encourage eco-certification can thus stimulate firms’ environmental outcomes.

Impact investing is another market-oriented mechanism to encourage green invest-
ment. Forms of sustainable finance have grown rapidly in recent years, as a growing
number of institutional investors now pursue ESG investing approaches. This growth
has been spurred by shifts in demand from across the finance ecosystem, driven by
both the search for better long-term financial value and a pursuit of better alignment
with values. For impact investing, consumers of a financial product pay into an invest-
ment vehicle that is designed to generate both financial returns and ecosystem service
benefits. Consumers of a financial product pay into an investment vehicle in anticipa-
tion of both financial and environmental returns. Firms often benefit by receiving a
concessionary rate of borrowing in exchange for the environmental and social co-ben-
efits (Mandle et al. 2019). The ESG system still faces problems with monitoring firms’
actual climate impact (see chapter 2 and “MNEs’ Commitments to Net-Zero Emissions
by 2050” in chapter 4). Yet, in its basis it has potential to correct market failures: where
the traditional markets are not adequately capturing the value provided by ecosystems,
new markets are set up to allow consumers to bear some of the costs or risks of securing
or enhancing ecosystem services (Mandle et al. 2019).

Finally, governments can also promote and attract low-carbon FDI through their
investment promotion agencies (IPAs). These IPAs are key players in bridging informa-
tion gaps that otherwise hinder the attraction of FDI and their potential sustainable
development impacts. IPAs” primary role is to create awareness of existing investment
opportunities, attract investors, and facilitate their establishment and expansion in the
economy, including by linking them to potential local partners (OECD 2022). A sig-
nificant body of literature confirms that the activities of IPAs attract FDI in their tar-
geted sectors (Harding and Javorcik 2011; Steenbergen, forthcoming). Since few
economies can offer an attractive environment for all low-carbon technologies, IPAs
should review and identify specific economic activities where they see a potential to
develop low-carbon activities or growth poles. On this basis they can design invest-
ment promotion packages combining a variety of tools that range from intelligence
gathering (for example, market studies) and sector-specific events (inward and
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outward missions) to proactive investor engagement (one-to-one meetings, email and
phone campaigns, inquiry handling) (OECD 2022).

IPAs can also support the carbon transition through investment facilitation and
aftercare services. Facilitation services help reduce administrative barriers to low-
carbon investment. IPAs are often the first point of contact for foreign investors and can
thereby support them in acquiring the necessary permits and clearances to enter and
operate in the country by guiding them through the required procedures and facilitat-
ing access to relevant government bodies. Aftercare services, in turn, help firms that are
already established in the country overcome any information barriers or regulatory
constraints related to reinvestment or to establish supplier links. IPAs could therefore
help MNE:s identify low-carbon business partners, suppliers, and distributors, and help
them reduce emissions along their supply chains. This could also encourage green tech-
nology spillovers (OECD 2022).

How to Prioritize and Sequence the 5Ps within a Climate Change
Mitigation Strategy

In shaping their climate change mitigation strategies, governments should seek to pri-
oritize those activities that shape MNE behaviors to maximize local and immediate
benefits and avoid lock-in. As mentioned throughout this report, the actions of MNEs
should play a central role in many countries’ climate change mitigation strategies due
to (a) MNEs’ ability to impose sustainability standards on their supply chains that affect
millions of producers and (b) their potential to provide green technology spillovers for
local firms. The 5Ps framework provides a helpful way to identify the various types of
instruments available to governments to affect the impact of MNEs on climate change.
However, this does not provide any guidance on prioritization or sequencing. To guide
policy makers on operationalizing this framework, it is helpful to consider the princi-
ples that define good climate change policy more broadly, as defined by World Bank
(2012): maximizing local benefits and avoiding lock-ins.

Maximize local and immediate benefits and synergies with other development
objectives. Climate change mitigation strategy should aim to minimize transition costs
for private sector stakeholders by offsetting them (to the extent possible) with visible and
immediate benefits. World Bank (2012) calls on developing countries (especially low-
income countries) to prioritize one of three policies: (a) policies that have a negative or
zero economic cost thanks to synergies with development (for example, hydropower),
(b) policies that have a positive economic cost but large direct welfare impacts (for
example, reducing local air pollution or climate risks), or (c) policies that are financed
from external sources (for example, through carbon trading). In the case of MNEs, this
means taking extra care to attract green FDI that could facilitate the energy transition
while also generate additional jobs. It also means encouraging green technology
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transfers that would help local firms use more energy-efficient production methods and
safeguarding the economy’s long-term green competitiveness. This further creates
momentum for climate change reform and builds the necessary political space for more
difficult, costly transitions down the road (for example, related to more ambitious cli-
mate change policies such as binding emissions standards and energy taxes).

Avoid lock-ins, where a delay in action increases the cost of achieving the same
end point. Governments cannot adopt all reforms simultaneously; they have limited
resources, institutional capacity, and political capital to devote to complex problems.
Policy makers should thus prioritize those activities that would increase the cost of
achieving the same point. This calls for a focus on the sectors and interventions that are
most urgent. An obvious example could be avoiding foreign investment in new coal
power plants, which would directly increase emissions but may also attract other
energy-intensive polluting industries, thus further raising the cost for the country to
shift toward a net-zero emissions economy by 2050.

Jointly these two principles provide guidance on how to prioritize and sequence
activities (table 5.2). First, activities that have clear development synergies and
are urgent should be prioritized. Examples of this could include environmental disclo-
sure laws to monitor emissions of MNEs and their supply chains (that guide other poli-
cies and avoid lock-ins to more carbon intensive activities). Second, activities that have

TABLE5.2 Synergy versus Urgency in Using the 5Ps Framework

Potential for synergies
or trade-offs

Urgency of the initiative

Urgent Less urgent

(A delay in action increases
the cost of achieving the
same end point.)

(A delay in action does not
increase in cost of achiev-
ing the same end point.)

Synergies (Action facilitates the
achievement of other development
objectives.)

Trade-offs (The cost of action makes
the achievement of other development
objectives more difficult.)

Prioritize. Synergetic and urgent
actions should be part of the
recommendations.

Example: environmental disclosure
laws to monitor emissions of MNEs
and their supply chain

Adopt with care. Options to explore
include (a) specific designs to
minimize trade-offs and (b) adopting
a complementary agenda.

Example: global environmental
standards enforcement that
encourages changes in production
methods for MINEs and their
supply chains

Implement if capacity allows. Delay
action if too complex, or benefits
uncertain.

Example: incentives to stimulate
green technology transfers from
MNEs to domestic firms

Delay. Actions with major economic
trade-offs that can be delayed,
should be delayed.

Example: environmental taxes
that may raise energy prices in
short-run and scare off foreign
direct investment.

Source: World Bank based on World Bank 2012.

Note: MNEs = multinational enterprises.
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development synergies but are less urgent should be implemented if capacity allows.
Examples here include any policies to stimulate green technology transfers from MNEs
to domestic firms. Third, activities with significant trade-offs but that are urgent should
be adopted with care. Examples include the local adoption of global environmental
standards to encourage changes in production methods for MNEs and their supply
chains. While important, this runs the risk of undermining a large share of less-
productive domestic firms and so may need to be adopted with a complementary
agenda. Finally, actions with major economic trade-offs that can be delayed, should be
delayed. An example would be overly ambitious environmental taxes that may raise
energy prices in the short-run and scare off FDI.

Finally, there is need for an active research agenda that further defines how to
prioritize, sequence, and implement economic policy to shape the climate change
activities of MNEs. This report has provided an overview of some of the latest literature,
data, and economic analysis on the various challenges and opportunities that MNEs
bring to climate change mitigation. It has also touched on the various policy instru-
ments available to policy makers in shaping this dynamic, via the 5Ps framework and
their relationship to the scope, technology, and composition effects of MNEs. However,
there is still much that is unclear, most notably on how many of these instruments
complement each other (for example, patrolling is likely a critical foundation for much
of the other 5Ps), or how instruments are substitutes (as regulations, taxes, and

Future Research Agenda—The Specific Use and Complementarities
of Policies to Shape the Impacts of MNEs on Climate Change

This chapter touched on a range of policy instruments available to policy makers in shaping the
impacts of multinational enterprises (MNEs) on climate change via the 5Ps framework and the
instruments’ relationship to the scope, technology, and composition effects of MNEs. However,
climate action and achieving impact through government programs require a more nuanced under-
standing of the mechanisms of effect and the contextual suitability of the 5Ps. Various knowledge
deficiencies prevent such advancements, including the following:

= What insights can be gleaned from the policy responses being adopted by developed and
developing countries for climate change mitigation and adaptation?

= [o what extent do these policy instruments complement each other (for example, patrol-
ling is likely an important foundation for much for much of the other 5Ps)?

= To what extent can instruments be substitutes in realizing similar objectives by affecting
levers for behavior change? That is, do regulations, taxes and subsidies offer different
ways to reach the same goal, which is typically a change in agent behavior?

Toward this end, a database that sources global information and is organized per the 5Ps
framework could be value adding for policy researchers as well as policy makers.

Source: World Bank.
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subsidies offer different ways to reach the same goal). This is an active research agenda
that will be critical going forward (see box 5.5) to best guide policy makers on realizing
the climate change transition by shaping the activities of MNEs.

Notes

1. In 2013, an eight-story commercial building called Rana Plaza collapsed in Bangladesh, result-
ing in over 1,100 deaths and approximately 2,500 injuries. It is considered the deadliest garment-
factory disaster in history and the deadliest industrial accident in the history of Bangladesh. This
resulted in a large backlash against global garment brands, many of whom had subcontracted
production of their clothes to the Rana Plaza factories.

2. ESG criteria are a set of standards for a company’s behavior used by socially conscious investors to
screen potential investments.

3. OECD (Organisation for Economic Co-operation and Development), OECD Glossary of Statistical
Terms, “environmental taxes,” https://stats.oecd.org/glossary/.

4. Appropriate compensation policies will vary with circumstances of lower-income households in
each country. Mechanisms can include targeted transfers to poorer households (for example, cash-
transfer systems). Alternatively, public spending could be increased on policies disproportionately
benefiting the poor, such as housing support or public health care (Pigato 2019).
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