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Decarbonising states as owners
Milan Babić a and Adam D. Dixon b

aDepartment of Social Sciences and Business, Roskilde University, Roskilde, Denmark; bFaculty of Arts and Sciences,
Maastricht University, Maastricht, The Netherlands

ABSTRACT
Environmental state debates focus on the governance and steering
functions of politics. Concurrently, many states stand out as large global
owners and investors in carbon industries. Via various investment
vehicles, states control around half of all global oil and gas reserves as
well as other carbon assets. We know very little, however, about where
these states are invested; how they conduct their carbon investment;
and what possibilities and constraints carbon-owning states have to
decarbonise. Yet, these aspects – the geography, investment profiles
and domestic state carbon capital dependence – are key to assess the
possibilities and limitations of climate action states as carbon owners
have. Based on new fine-grained firm-level data, we deliver conceptual
and empirical insights into all three issues. Our intervention fills an
important gap in our knowledge about the environmental state, while
drawing the attention of researchers and policymakers to a blind spot,
but also to transformation potentials of the carbon-owning state in the
following decade.
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Introduction

The state is back – at least if we believe the cascading emergence of new research programmes,
journal articles, books, and public discussions on issues like the ‘new’ state capitalism (Alami and
Dixon 2023), the ‘rebirth’ of industrial policy (Aiginger and Rodrik 2020), the ‘striking back’ of the
state in development (EBRD 2020), or the recent expansion of state-led investment (Babic et al.
2020). In times of global crisis and transition, policymakers and scholars are re-discovering the trans-
formative potential of state power (Allen et al. 2021). The environmental state is also part of this
revival. Notwithstanding diagnoses about the decline of the environmental nation-state (Mol
2016), discussions about ‘greening the state’ (Meadowcroft 2012, Duit et al. 2016) and its concomi-
tant transformative potentials are in full swing (Hatzisavvidou 2020, Hausknost 2020, Eckersley 2021).
Defined as a ‘set of institutions and practices dedicated to the management of the environment and
societal – environmental interactions’ (Duit et al. 2016, p. 5), the environmental state is today widely
regarded as one, if not the key actor to potentially propel fundamental and rapid sustainable trans-
formation on a global scale (Eckersley 2004, Johnstone and Newell 2018, Hausknost and Hammond
2020, Koch 2020).1

The discussion about the capacities and tools states can use to mitigate climate change covers a
broad range of topics, from more technical suggestions like ‘greening’ the mandate of central banks
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(Dikau and Volz 2021), to demands such as a comprehensive global state intervention for a rapid
transition (Bromley 2016), or the combination of state power with other mechanisms to enforce
such transitions (Newell and Simms 2021). Summarising the different ‘faces’ of the environmental
state, Duit (2016) paradigmatically describes its four main tasks as administrative, regulating, redis-
tributive, and knowledge-producing. All four are explicitly framing the state as governing environ-
mental risks: the state oversees market processes and addresses ‘problems related to the market’s
externalisation of environmental costs’ (Duit 2016, p. 69). By this logic, the environmental state is
separated from markets, which it regulates and shapes towards sustainability. In other words, the
existing discussions display a strong governance-centred understanding of the environmental
state in tackling issues of climate change and decarbonisation.

In this paper, we extend such a governance-centred understanding by introducing one key aspect
of the environmental state that has so far beenmostly overlooked, namely the state as carbon owner.
States not only regulate and govern markets, but they are also, crucially, owners, shareholders, inves-
tors, and lenders. In short, states are also market actors themselves (Clark et al. 2013, Babic et al.
2017). As such, many states have gained a strong financial position in the global political
economy in recent years. States like Norway, China, France, and the United Arab Emirates are able
to move global markets with their (dis-)investment decisions in the sectors they are heavily
engaged in. Furthermore, states as owners still control more than half of global oil and gas reserves,
produce more than half of global fossil fuels, and are still responsible for roughly 40 percent of
investment into the sector (Alkadiri and Ewers 2020, Manley and Heller 2021). These numbers
have not changed significantly in the last decade, despite a growing urgency and awareness of
the looming climate catastrophe (Hults et al. 2012). It is more urgent than ever to scrutinise this neg-
lected side of the environmental state, also because state carbon ownership stands in crass contrast
to the normative self-understanding of the environmental state as driver of sustainability. This raises
the question of how states can, as fossil fuel and carbon owners, decarbonise in a meaningful way.

This paper delivers two contributions to tackle this question. First, we refine the notion of the
environmental state conceptually by going beyond its governance-related characteristics. While
we concur with the environmental state literature that states have ‘classical’ governance instruments
to mitigate climate change at their disposal, we argue that globalisation introduced another impor-
tant but under-appreciated dimension of the environmental state. By becoming large-scale, fossil-
fuelled corporate owners, many resource-rich states are now in a position in which their investment
or disinvestment decisions have a direct and measurable impact on humanity’s global carbon foot-
print.2 This impact makes it the more important to develop a comprehensive understanding of the
state as carbon owner. Our paper contributes the first conceptual outline of this understudied but
crucial aspect of the environmental state.

Second, we map for the first time today’s landscape of the state as global owner of carbonised
corporate equity. Existing research on the issue mainly scrutinised national oil companies (NOCs)
as large and important state-owned fossil-fuel producers. However, states as owners are invested
in all types of climate-damaging assets, and at different levels of ownership and control. Different
states also vary across these dimensions. Drawing on recent (2021) fine-grained, firm-level state
carbon ownership data from the ORBIS database, we analyse the geographical spread, the invest-
ment profiles and the domestic decarbonisation potentials of major carbon-owning states. Our
results show that carbon state capital is owned by a few large states as owners; that majority own-
ership (and hence rather ‘illiquid’ capital) is predominant; and that decarbonisation potentials
depend on a set of factors which we integrate into a heuristic for building decarbonisation strategies.
Our empirical results also add to the notion that research on the environmental state should go
beyond Europe and ‘the West’ as many states as owners are indeed not Western states (see also
Death 2016). With these findings, we extend the literature on the environmental state in a significant
way. This will enable future research to build on the insights generated here, and to develop con-
crete strategies for decarbonising the state as a global owner – for example by studying concrete
cases and regions that appear prominently in our results.
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Our contribution is drawing on a practice that Robyn Eckersley describes as ‘critical problem-
solving’, which ‘is geared to identifying the ‘next best transition steps’ with the greatest transforma-
tional potential towards ecological sustainability’ (Eckersley 2021, p. 245). The approach aims to
reconcile a critical stance towards issues of global justice and power relations with practicable sug-
gestions for enabling the transformation towards an ecologically viable human future. This paper
uncovers for the first time, which states as owners have the capacity and power to drastically
reduce carbon emissions via their investment decisions. It also conceptualises possible strategies
and discusses the viability and problems of such an approach to accelerate the energy transition.
By taking such a global perspective, we go beyond the nation-state centric emphasis on the (im)pos-
sibilites of transforming the capitalist state towards sustainability (see, e.g. Hausknost 2020) and scru-
tinise the possibilities of decarbonising the state as global owner.

The following section discusses the existing literature on the governance-aspects of the environ-
mental state and proposes a conceptual extension to integrate the rise of states as large carbon
owners. The third section explains the methodological and data considerations relevant for this
study. The fourth section analyses for the first time where and how states as global owners are
invested in various high-carbon-emitting industries, and delineates different investment profiles
and decarbonisation potentials of states as owners. The fifth section provides a conclusion and pro-
poses the next steps of a broader research agenda on the state as carbon owner.

Governing the environmental state

The existing work on the environmental state is extensive and highly differentiated. Since the 1990s,
various conceptual, normative, and empirical work has highlighted different aspects of the ‘environ-
mental’, ‘green’, or ‘sustainable’ state (see, e.g. Dryzek et al. 2002, Mol 2002, Eckersley 2004, Christoff
2005, Meadowcroft 2005, Duit 2016). Its broad applicability in different research traditions makes the
environmental or green state ‘a generic concept with different meanings’ (Hildingsson et al. 2019,
p. 911). Nevertheless, the common denominator of existing studies can be summarised as analysing
the potentials and limitations of the nation-state to bring about environmental protection and sus-
tainability (Bailey 2020; see also Eckersley 2004, Christoff 2005, Hausknost 2020). States can, in
other words, reach environmental goals by adapting and expanding the governance of environmental
issues. Such green governance has many layers, of which the first and most basic one relates to rule-
setting and environmental regulation. States create laws and provisions that rule out certain environ-
mentally harmful practices and penalise offenders (Dryzek et al. 2002). This can, for example, be done
by setting up new state institutions that engage in developing environmental policy innovations, or
by instructing existing state apparatuses to follow newly established rules (Meadowcroft 2012). Such
rule-setting targets in practice especially corporations and other economic entities that engage in
environmental degradation through their business operations (see, e.g. Bromberg 2016).

Second, environmental state governance can and does incentivise different actors to change their
behaviour to meet environmental targets set by the state. Incentivising actors goes beyond mere
regulation, as states actively nudge other societal agents to adapt and work towards environmental
and climate goals. Such incentives can concern citizens, for example by promoting environmental
values (Barr 2003), or by creating financial incentives for consumers to abandon non-sustainable
technologies and behaviours (Curtin et al. 2017). But also economic actors are being targeted by
the environmental state, for example through incentive structures like emissions trading, environ-
mental taxes, or other certification schemes (Meadowcroft 2005).

A third aspect of the governance-perspective on the environmental state is its interventionist side.
Environmental states can and do engage in directly influencing society and markets to achieve
desired outcomes. As an example, Hildingsson et al. (2019) describe the intervention in industrial
relations and industrial governance as a major environmental state tool for rapid decarbonisation.
This goes beyond mere incentivising but represents a (temporary) market intervention for environ-
mental goals. Another relevant tool are monetary policies and their re-designing to reflect more than
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simply price stability, but also climate change risks (Knaggård and Pihl 2015; see also Dikau and Volz
2021).

Each of these three aspects is key to understanding the governance-related elements of the
modern environmental state. At the same time, the relationship between state power and the
economy differs per aspect: while the regulating aspects of the environmental state operate
within arm’s length from the economy, the incentivising aspect brings both a step closer. Environ-
mental states that purposefully incentivise and nudge corporate actors into sustainable behaviour
are overstepping such arm’s length principles. Finally, interventionist environmental states in
some cases even cross the boundary between states and markets to directly influence and engineer
desired sustainable outcomes, for example by manipulating or steering markets directly. The argu-
ment we develop in the following takes this one step further: how can we think about environmental
states that themselves become market actors?

Beyond governance: rethinking the environmental state

As the burgeoning literature on the ‘new’ state capitalism demonstrates, states have been rising as
global owners and investors in recent decades (Babic 2021, Alami et al. 2022). This rise does not only
pertain to so-called emerging economies but is a global phenomenon (Babic et al. 2020, Kim 2022).
Phenomena like the steady growth of the assets managed by SWFs from under USD 1tn. in 2000 to
over USD 9tn. in 2021 exemplify this trend (SWFI 2019, Norrestad 2021). This establishment of states
as market actors challenges classical political economy differentiations between states and markets
as two distinct social spheres (see, e.g. Schwartz 2018). Importantly, much of this increasing state
ownership is concentrated in carbon-intensive industries and firms such as in National Oil Compa-
nies (NOCs) (de Graaff 2012). NOCs and other SOEs hence play an outstanding role for potentially
cutting global CO2 emissions (Hults et al. 2012). Likewise, also other state-owned vehicles such as
SWFs regularly generate discussions about their (potential) role in mitigating climate change
(Richardson 2011). Due to the global rise of state capital, today these large carbon-emitting state-
owned vehicles are not only restricted to ‘typical’ statist economies like China but are to be found
in many other places such as France, Qatar, and Norway (Babic et al. 2020). In this paper, we
focus on the consequences of this rise for the environmental state: what does it mean for environ-
mental state studies when states themselves become relevant global owners of carbon assets?

We propose to introduce the state as an owner as an important extension of the environmental
state discussion. States as owners are a qualitatively different category from the three discussed
elements and represent a fourth, so far under-theorised aspect of the environmental state. Even
the most interventionist characteristics of the environmental state still concern its governance-func-
tions and do not capture the fact that states become market actors themselves. Interventionist argu-
ments like in Hildingsson et al. (2019, p. 909), for example, explicitly refer to the role of the state not
as owning, but as ‘govern[ing] industrial decarbonisation’ (emphasis added). Others like Allan et al.
(2021, p. 11) echo this difference between governance and ownership by suggesting ‘that opposition
to green industrial policies might come from within the state itself as state-owned coal plants and
government agencies with substantial investments in such enterprises object to and strive to block
policies that reduce the value of these assets’. Similarly, monetary policy interventions for environ-
mental state reasons are often described in terms of adapting governance mechanisms and their
underlying logics (van ‘t Klooster 2021). Hence, even the more interventionist aspects of the environ-
mental state discussion have to be differentiated from the role of the state as owner of carbon assets
itself.

State ownership constitutes a fourth major aspect of the environmental state discussion and
extends it. Figure 1 depicts the distance of the environmental state from the economy it is supposed
to govern for the discussed aspects, with the state as owner on the right end of the spectrum.

Different from other forms of environmental state governance, carbon state ownership is shaped
by a fundamental tension: the state is supposed to decarbonise an aspect of the economy where it
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itself is invested in. In cases where whole political economies are highly dependent on for example
state-led fossil fuel production (like in many Gulf states), this tension grows even stronger (see
section four). However, state ownership of carbon assets also presents a major potential for decar-
bonisation which is not primarily accessible via regulation or other classical forms of environmental
governance. Disentangling the different roles that are often subsumed under the category of the
environmental state makes it possible to precisely locate potentials of greening the state, and to
suggest strategies to achieve this goal. In the following, we first operationalise state carbon owner-
ship, before turning to distinguish different possible decarbonisation strategies.

Conceptualising state carbon ownership

Being an owner puts states in the position to directly address issues of decarbonisation instead of
indirectly regulating other actors. However, state ownership and its decarbonisation are not one-
dimensional concepts: ownership structures can be relatively complex, and state ownership is a mul-
tifaceted phenomenon if we consider the varying motivations, forms, and effects that govern state-
led equity investment (Haberly and Wójcik 2017, Alami and Dixon 2022). For the purposes of this
paper, we understand state ownership of carbon assets as all types of fully state-owned entities
holding shares in firms that are located in carbon industries.3 This ownership grants states as
owners a certain degree of control over their invested firms – depending on, among others, the
size of the ownership stake (Cubbin and Leech 1983, Berle and Means 1991). To map the global
extent of this phenomenon, we deliberately refrain from distinguishing between different ownership
types like voting and cashflow rights; or between different ownership patterns potentially influen-
cing control (La Porta et al. 1999). Accordingly, we also do not take into account non-ownership
factors that potentially influence corporate governance and control (Gillan 2006). We hold that
these and other factors play a role for proposing decarbonisation strategies in concrete case
studies, whereas our analysis lays the groundwork for such strategy-building across different corpor-
ate governance systems. To ensure comparability of different states as carbon owners, we hence
resort to a conservative understanding of the relation between ownership and control: state
control over its owned carbon assets rises, ceteris paribus, with a higher ownership stake (see also
Babic et al. 2020). Existing scholarship acknowledges that ownership and operational control do
not always go hand in hand in SOEs; but emphasises that ownership levels are a useful control
proxy for comparative and theory-building purposes (Cuervo-Cazurra et al. 2014, Musacchio et al.
2015).

Our operationalisation has three implications for the potential decarbonisation of these assets.
First, states that own more carbon assets, ceteris paribus, also control a larger amount of assets repre-
senting decarbonisation potential. Hence, the absolute size of a state as carbon owner matters for
global decarbonisation efforts in two ways: first, we can determine which states invest how much
in carbon assets to simply see and compare the geographies of large and small states as carbon
owners. Second, we can distinguish between domestic investment, which is hard to decarbonise
because it is tied to national (energy) security (see third point below); and transnational investment,
which is theoretically easier to decarbonise since it is often employed to gain a return on investment.
This argument is an important addition to the environmental state literature, which tends to focus on

Figure 1. Different aspects of the governance of the environmental state. The distance of states to markets decreases from left to
right.
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the national scale in comparing green transition potentials of states that differ vastly in their absolute
contribution to global warming (see, e.g. Sommerer and Lim 2016). By taking carbon ownership and
its control into account, we shift the debate towards the global stage and the absolute decarbonisa-
tion potentials relevant for a global green transition. We adopt this perspective when we analyse the
state as a global carbon owner in the subsection ‘Geography: Where do states own carbon capital?’
below.

Second, the focus on ownership levels allows us to distinguish between different investment
profiles that influence decarbonisation strategies. An elementary distinction is the one between
so-called financial, i.e. profit-oriented, and more controlling profiles (Babic et al. 2020, Babic 2021).
The former takes place in the form of portfolio investment, which usually does not amount to 10
percent of a company’s ownership stakes, and hence does not lead to corporate control.4 The
latter takes the form of majority ownership by the owning state, which amounts, ceteris paribus,
to corporate control.5 By aggregating the various ownership ties a state creates at the national
level, we can establish whether a state tends, on average, to a financial or control profile. Such a dis-
tinction of investment profiles is useful to determine how liquid – and thus potentially re-investable
– fossilised state capital is. Within the political economy literature, portfolio equity investment is gen-
erally understood as more liquid and ‘impatient’ than foreign direct investment, which is regarded as
a more long-term form of investment, often in ‘physical’ assets (Linsi and Schaffner 2019, p. 852). In
our distinction, states that invest predominantly through financial means could divest and redirect
this liquid capital better (e.g. towards low-carbon assets) than states whose main carbon investment
is invested via controlling stakes. The portfolio ratio – i.e. the relation of the sum of portfolio
(financial) investment to other (controlling) investment – is thereby an important indicator of dec-
arbonisation potential. We utilise this insight on the control-portfolio distinction and ownership
profiles in the analysis subsections ‘Investment profiles: How do states own carbon capital?’ and
’Carbon dependence: What are the potentials for decarbonising states as owners?’.

This differentiation leads to our third point, which is the role state ownership of carbon capital
plays for domestic politics. Whereas portfolio and liquid investment might be easier to ‘get rid of’,
states that own majority stakes in carbon assets also have, ceteris paribus, more control over
those assets. Theoretically, this could mean that control profiles give states more leeway in
effective decarbonisation if this is politically desired. However, a focus on the domestic political
role of state carbon ownership nuances this aspect: many states rely on carbon (utility) ownership
for reasons of energy security or are dependent on the revenues from this investment (Hanson
2009). State carbon entities are also a cornerstone of economic development in world regions like
the Gulf states (Yom 2011, Young 2020). Carbon assets like large oil and gas firms are means of sur-
vival for many regimes rather than easy decarbonisation targets due to the corporate control states
possess over them. This means that the relative size of the state carbon sector compared to the size
of the domestic economy plays a major role in determining decarbonisation potentials. As we argue
in the analysis below, different states have not only different levels of state carbon ownership, but
also varying degrees of dependence on this resource. This means that we can differentiate between
varieties of domestic state carbon capital dependency across countries. State carbon ownership can
make up a higher or lower share of a country’s economy, and hence influence the economic and
political stakes involved in decarbonisation. We apply this argument in the analysis in subsection,
‘Carbon dependence: What are the potentials for decarbonising states as owners?’.

Conceptualising decarbonisation

Similarly to state ownership, decarbonisation is an umbrella term for a range of different practices
aimed at reducing the ecological footprint of humanity. At its core, decarbonisation implies the low-
ering and elimination of greenhouse gases emitted through economic activities, mostly by removing
fossil fuels from primary energy production (see also Wimbadi and Djalante 2020). Different from
micro-level questions of how to physically replace or remove carbon, the more governance-
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related aspects of decarbonisation deal with how states (and other actors) can steer or propel dec-
arbonisation efforts (see, e.g. Allan et al. 2022). States as owners and investors have powers in
addition to governance instruments, which is their ownership of capital stored in carbon firms. As
corporate and asset owners, states can in theory decide what to do with this investment – again,
depending on the ownership levels and control they realise in these firms (see preceding section).

In this paper, we distinguish between three ideal-typical modes of state carbon capital decarbo-
nisation. The first is simple divestment, i.e. the selling off of (stakes in) carbon assets. This occurs most
often in cases where states own small stakes in companies and other assets that can technically be
sold off quickly. A typical example of this would be the Norwegian SWF GPF-G which recently
decided to disinvest from oil and gas exploration altogether (Arvin 2021). Such investment withdra-
wal can in the long run lead to underfunding of carbon industries and the decline of their political
legitimacy (Rosenbloom and Rinscheid 2020, p. 2). However, the immediate effectiveness of disinvest-
ment is often rather low: disinvestment is often done for portfolio stakes (like in the Norwegian case),
which are too small to be of broader significance; and carbon assets that are sold off can be picked
up again, for example by private equity interested in maximally exploiting these climate-damaging
assets (Christophers 2021). One way of boosting effectiveness is to increase the scale of divestment,
which large owners like SWFs can potentially do.

A secondmeansof decarbonisation is to redirect carbon investment into renewable energy sources.
This can occur when firms decide to sell off fossil assets and replace thesewith non-carbon assets (e.g.
by re-investing the money from the carbon sell-off). States that are large (or maybe even the largest)
shareholders in carbon firms can employ this strategy to preserve the invested value while also dec-
arbonising. An example of this is the Danish utility SOE Ørsted. The firmmanaged to sell off almost its
entire carbon assets within a decade and used the revenues to decrease the carbon intensity of its
power generation massively since 2010 (Ørsted 2019). Although this strategy is effectively reducing
the carbon intensity of an SOE’s balance sheet, it faces similar constraints as the divestment strategy:
sold-off carbon assets can be bought up by other investors – in the case of Ørsted it was even another
state-owned vehicle, Energinet, which bought the disinvested oil and gas infrastructure in 2017.
Nevertheless, state-led large-scale investment redirection can have a triple positive effect on decarbo-
nisation through stripping investment from carbon assets, delegitimising their business models, and
creating knowledge and possibly economies of scale for alternative energy sources. In addition, redir-
ection can be combined with smart ways of phasing out carbon assets that avoid the worst polluting
ramifications (Rosenbloom and Rinscheid 2020).

Phasing out is then also a third possibility for states to decarbonise. This means holding on to
carbon ownership, stopping production successively and letting the remaining assets ‘strand’.
While this is arguably the most effective strategy of ‘real’ decarbonisation, it is also the most
difficult and problematic from an economic and political standpoint (Mayer and Rajavuori 2017).
States as owners receive returns from their carbon investment, which they would lose if they
phase out production. In addition, many states are also dependent on these revenues for maintain-
ing political stability. This implies that we should expect phase-out strategies rather in cases where
the dependence on carbon revenues and economic viability are lower. For example, French state-
invested utility Engie started to divest from its coal business with some plants being fully shut
down, such as the Hazelwood coal facility in Australia in 2017 (Paul 2016). However, many other for-
merly Engie-owned coal plants were either turned into gas or biomass plants or sold to owners that
further exploited the assets (Boudreau 2021). Despite the difficulty of phasing out, it remains the

Table 1. Different ideal-typical state carbon capital decarbonisation strategies.

Decarbonisation strategy Feasibility Effectiveness Example

Divestment Easy Low GPF-G (Norway)
Redirecting Possible Medium Ørsted (Denmark)
Phase-out Difficult High Engie (France)
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single most powerful strategy for states as owners to reduce global CO2 emissions effectively and
rapidly. Table 1 summarises these three ideal-typical strategies.

We emphasise that these strategies are ideal-typical and will in reality be rather combined than
executed in their pure form. For analytical reasons, it is however crucial to recognise the different
levels of feasibility and effectiveness of each strategy. We complement this conceptual lens in the
following analysis by providing a descriptive exploration of new firm-level state carbon capital
data. The next section discusses our database and methodological issues, while the
analysis section below proceeds with a first examination of the state as global carbon owner.
This quantitative exercise is complemented by a discussion of different aspects of state carbon
investment, which reveal different potential divestment strategies for the next decade.

Data and methods

Wedrawonfirm-level ownership data fromBureau vanDijk’sORBISdatabase fromAugust 2021.ORBIS
is a frequently used and well-explored large-scale database for international political economy
research (Vitali et al. 2011, Garcia-Bernardo et al. 2017, Haberly andWójcik 2017) and contains detailed
informationon (state) ownership relations relevant for our analysis.We extracted informationon 7.680
global ownership relations,where a state or state-ownedentity is invested in a company fromacarbon
industry.6 We checked and cleaned the raw data to create a dataset that contains information on the
sender states, the target firms and their location, and various financial information on the target firms
(such as operating revenue, current and total assets, number of employees).7

The elementary unit of this dataset is a state ownership tie. This relation consists of an owning
state on the sending side, and an invested firm on the receiving end of this tie. The owning state
(sender) is conceptualised as any fully state-owned vehicle that invests in fossil-fuel companies.
The invested firm (target) is conceptualised as any carbon company that receives equity investment
from a state-owned vehicle, and which ends up in an ownership stake for this vehicle. We aggregate
each of these senders and targets on the national level to provide a meaningful overview of the exist-
ing ownership relations. This means that we do not differentiate between different vehicles investing
in fossil fuel companies (such as SOEs, SWFs, and the like), but between the level of ownership and
control the investing (state-owned) vehicle exerts via its investment. This differentiation allows us to
measure precisely how strong and deep states are invested in particular carbon firms. This approach
does not automatically assume how specific state-owned vehicles invest – for example, that SWFs
typically invest small stakes via portfolio investment – but rather looks at how states as owners actu-
ally invest, independently of which type of vehicle they use to do so. Such an approach is bolstered
by recent work in the field of (cross-border) state investment (see Carney 2018, Babic et al. 2020).

Not every created tie is the same – both in terms of the ownership level and control the tie grants
the owning state, as well as regarding the value of the invested firm. Put simply, a majority ownership
stake in a large oil multinational is different from a portfolio stake in a medium-sized domestic coal
mine. To account for these differences, we calculate the weight of a tie by multiplying the ownership
stakeheld by the state (between 0 and1)with the operating revenueof the targetfirm (inUSD).8 This is
a commonmethod of estimating the value of ownership ties in political economy research using large
datasets (see Vitali et al. 2011, Garcia-Bernardo et al. 2017, Babic 2021). By assigning a weight to each
ownership tie,we can analyse theglobal extent of state carbonownershipbasedongranularfirm-level
data. This improves the precision and quality of our data compared to standard macroeconomic
measurements like balance of payments data between states (Linsi and Mügge 2019).

Analysis

We now turn to the analysis which builds on the conceptual ideas developed above. To give a first
descriptive overview of the state as global carbon owner, we focus on three fundamental questions:
first, where is state carbon ownership concentrated in the global political economy? For this, we
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analyse the distribution of state carbon ownership when aggregated at the national level,
corresponding to the idea of states as carbon owners. Second, we ask how states own carbon
capital – i.e. which investment profiles prevail in which cases, and what does this tell us about
possible decarbonisation strategies? Third, we zoom in on the domestic level and ask what decarbo-
nisation potentials different groups of states hold, depending on the significance of carbon state
ownership for the whole economy. Taken together, these questions provide a comprehensive
initial analysis upon which further research can build in developing decarbonisation strategies for
concrete cases.

Geography: where do states own carbon capital?

The bulk of state investment in carbon companies is located domestically. This is no surprise. Large
fossil-fuelled utility firms have historically been the backbone of domestic energy supply in most
developed economies. In addition, many oil-rich countries such as Mexico and Saudi Arabia estab-
lished large state-owned companies in the twentieth century, which still dominate domestic
markets. At the same time, some states also became transnational carbon owners. The most
common example is China, whose national oil companies have been creating transnational owner-
ship and board interlock ties for almost two decades (de Graaff 2020). Both aspects are important to
understand the geographical spread of the state as carbon owner within the global political
economy.

Considering the entire sample (domestic and transnational ties), we see the following distribution
of carbon state capital (Table 2).

China’s overarching position stems from two factors, namely the size of its economy in combi-
nation with large-scale state ownership in key industries, such as energy production (Naughton
and Tsai 2015). Fossil fuels played and still play a major role in China’s development trajectory.
Today, China’s economy is responsible for about a quarter of total global greenhouse gas emissions
(O’Meara 2020). The strong grip of the state on a large share of these emissions is also expressed in
the massive state ownership concentration we see here. State-owned giants like CNPC or Sinopec are
relevant in this respect, as is ownership of automobile and truck firms, steel producers, or smaller
stakes via investment funds in multinational fossil firms like Shell and BP.

Table 2. Top 10 states as fossil-fuel hosts and owners.

Host state Carbon state capital (in USD) Percentage of total

China 1.5 tn. 47.6
Saudi Arabia 230 bn. 7.2
Kuwait 155 bn. 4.9
India 130 bn. 4.1
Russia 107 bn. 3.3
France 99 bn. 3.1
Germany 82 bn. 2.6
Mexico 74 bn. 2.3
Azerbaijan 66 bn. 2.1
Myanmar 63 bn. 2
Sender state
China 1.5 tn. 47.6
Saudi Arabia 230 bn. 7.2
Kuwait 183 bn. 5.7
Norway 141 bn. 4.4
India 125 bn. 3.9
Russia 92 bn. 2.9
France 91 bn. 2.8
Mexico 73 bn. 2.3
Azerbaijan 66 bn. 2.1
Myanmar 63 bn. 2

Note: Differences between both lists in italics.
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The rest of the top 10 owners have most of their fossilised ownership located domestically. Both
lists only differ with regards to two states – Norway as large owner, and Germany as large host. In the
Norwegian case, its rather small economy and a traditionally ‘closed’ market for foreign investment
(Lie 2016) stand in contrast to its powerful SWF that invests large sums outside its own borders. As for
the rest, large fossil-fuel owners and producers like Saudi Arabia (e.g. Saudi Aramco) or Mexico (e.g.
PEMEX), and simply large economies like India (e.g. IndianOil) dominate the global landscape of
states as owners.

If we look at transnational ties only, we see a strong reduction in investment volume, but also a
clear shift among the top owners (Table 3).

Transnational investment ties indicate a slightly different interest of the investing state than dom-
estic investment. While the latter is often employed to maintain a (historically grown) grip on dom-
estic energy security, the former is part of a state’s outwards strategy to capture profits, know-how,
market shares, and other relevant assets in the global economy (Babic 2021). States like Norway or
Kuwait, but also Canada and Sweden use investment in carbon capital in this sense. Especially the
Norwegian share is dominant, with over 51 percent of all transnationally invested carbon state
capital. This adds up to over 73 percent of all Norwegian state carbon investment. Some transna-
tional owners like Singapore or Canada also show quite high percentages of their total investment
being located overseas (Table 4).

For states that own large parts of their carbon investment domestically, potentially effective
phase-out decarbonisation strategies will be difficult to realise (see section 4.3). Redirective decarbo-
nisation strategies (see Table 1) are particularly relevant for transnationally invested (portfolio) state
carbon capital. This type of investment is often employed to gain a return on investment and can
hence theoretically be redirected into other assets that provide this function. States like Singapore,
Canada, and the United States steer large sovereign and pension funds that often are invested with
smaller stakes in carbon firms, which provides a major potential for redirective strategies.

Investment profiles: how do states own carbon capital?

Despite this potential for decarbonisation, only slightly more than 8 per cent of all carbon state
capital is financial investment via portfolio stakes in our dataset. Against this, almost 78 per cent
is in majority ownership and hence represents mostly non-liquid capital. For global decarbonisation

Table 3. Top 10 states as transnational carbon state capital hosts and owners.

Host state Carbon state capital (in USD) Percentage of total

Germany 44 bn. 21.8
United Kingdom 40 bn. 19.7
United States 28 bn. 13.9
Russia 17 bn. 8.5
Japan 15 bn. 7.5
France 8.2 bn. 4.1
China 7.4 bn. 3.7
South Korea 4.7 bn. 2.4
India 4.7 bn. 2.4
Netherlands 3.5 bn. 1.8
Sender state
Norway 103 bn. 51.3
Kuwait 28 bn. 14
Qatar 15 bn. 7.6
Singapore 12 bn. 5.7
Canada 9.4 bn. 4.7
China 6.9 bn. 3.4
Sweden 6.7 bn. 3.3
South Korea 4.1 bn. 2
United States 3.2 bn. 1.6
Spain 2.7 bn. 1.3
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efforts, this is suboptimal, as most carbon assets are ‘stuck’ in large company stakes. This also
increases the likelihood of incurring enormous losses through so-called ‘stranded assets’ (Caldecott
2017), as existing majority ownership positions expose states to future non-performance of carbon
assets following climate change adaptation measures.

At the same time, the potential for divestment from portfolio stakes is unevenly distributed.
States have different ownership profiles, with some having their carbon capital located predomi-
nantly in majority (control profile), and others in portfolio or non-controlling stakes (financial
profile). In our sample, 49.5 percent of states have a control profile, whereas 18 percent have a
financial profile, and 32.4 percent have a mixed profile, with most of their ownership stakes being
located between the other two strategic profiles. Such a distribution is slightly less skewed
towards control profiles and implies that around a fifth of all states in our sample mostly rely on port-
folio, i.e. potentially liquid carbon investment. Among the top 10 owners, Norway displays by far the
largest potential here, followed by Kuwait and India (Table 5).

The portfolio ratio represents the relation of the sum of portfolio investment to the remaining
investment forms. We can see that only Norway shows a clear positive relation, reflecting the fact
that three quarters of Norwegian carbon state capital is likely liquid capital. This may be similar in
hybrid cases where most state capital is located in neither portfolio nor controlling stakes, as is
the case for Russia and France. Here, most (carbon) state capital is invested via so-called ‘golden
shares’ that retain a veto possibility for the state but do not amount to full corporate control. In
the French case, the state-owned agency administering these shares has been analysed considering
state financialisaton. The French state has been likened to a holding company in this respect
(Coutant 2014). This means that carbon state ownership between portfolio and controlling invest-
ment needs to be scrutinised towards its de facto liquidity in case studies, which can determine
the exact room for manoeuvre for different states as owners.

Table 4. Share of carbon state capital invested cross-border.

Sender state Transnationally invested carbon capital (in %)

Norway 73.4
Kuwait 15.3
Qatar 25.5
Singapore 100
Canada 67.3
China 0.5
Sweden 58.5
South Korea 10.3
United States 13.6
Spain 80

Note: Ranked by top 10 of total outwards investment (see Table 2).

Table 5. Investment profiles of the top 10 states as fossil owners.

Sender state
Portfolio (financial

profile)
10–50% of shares (mixed

profile)
Majority (control

profile)
Portfolio ratio (log.

scale)

China 1.14 2.08 96.78 −4.5
Saudi Arabia 0.12 0.1 99.78 −6.7
Kuwait 15.38 0 84.62 −1.7
Norway 74.82 3.31 21.87 1.1
India 10.57 3.21 86.22 −2.1
Russia 0.78 79.66 19.56 −4.8
France 0.5 99.46 0.04 −5.3
Mexico 0 33.79 66.21 ∞
Azerbaijan 0 0 100 ∞
Myanmar 1.03 1.92 97.05 −4.6
Note: Numbers in inner three columns in percent (row-wise). A (logarithmic) portfolio ratio of zero means perfect balance
between both investment profiles. A negative ratio means more investment beyond portfolio, a positive ratio means more
portfolio than other investment.
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In sum, different investment profiles of states as owners point to varying degrees of decarbonisa-
tion difficulty and varying decarbonisation strategies. States with financial profiles will have fewer
problems with divestment and even redirection strategies than those with control profiles. For
states with mostly golden shares, a strategy of pushing the firm management to divest and redirect
carbon investment into renewable assets is a viable decarbonisation strategy (see discussion section
below). For the large group of states with control profiles, highly effective phase-out strategies are
one clear decarbonisation pathway, ceteris paribus. To gauge this potential correctly, it is however
important to understand the overall weight of carbon investment vis-à-vis the domestic economy
– and consequently domestic politics. We turn to this in the next section.

Carbon dependence: what are the potentials for decarbonising states as owners?

In line with the global perspective taken in this paper, we focus on presenting a global overview of
the relative decarbonisation potentials of states as owners within their domestic political economy.
This concerns first the absolute size of state carbon investment in combination with the relative size
of this investment compared to domestic GDP (Figure 2). This comparison allows us to gauge
whether high-profile owners are also able to divest more easily given the relation of this investment
to their total GDP.

Unsurprisingly, both factors correlate strongly, with large-scale fossil owners also being quite
dependent on these carbon investments. For illustration purposes, we pick examples from three
different groups that can serve as examples of different political situations states as owners face.
First, the red-coloured examples (Figure 2) represent strong cases of dependence on carbon state
capital. Some of those states, like Kuwait and Azerbaijan, own carbon state capital in excess of
their current GDP, as can be seen in Figure 2. This implies not only a general dependence on oil rev-
enues of the economy, but a strong political dependence of the state as an owner on said income
and assets. In cases like Kuwait this dependence extends to the whole political system, which has

Figure 2. Relation between total carbon state ownership (y-axis) and the ration between this ownership and GDP (x-axis). Both
axes are logarithmic for representational reasons.
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been described as ‘popular rentierism’ (Yom 2011), whereby the legitimacy of ruling elites is upheld
and bolstered by fossil revenues. This type of carbon capital-owning state is less likely to engage in
large-scale and rapid divestment efforts for a range of factors, from short-term economic consider-
ations to the question of bare political survival of ruling elites. Cases like Norway, whose SWF profit-
ability and hence national income also still depend on fossil fuels, are more flexible in this regard as
most of its investment is rather liquid capital (see previous section).

A second relevant type of owners are states that are, based on GDP, less dependent on fossil own-
ership, but still have significant stakes in carbon firms (examples coloured in blue, Figure 2). Those
states as owners are economically and often also politically less dependent on their carbon portfo-
lios. Rapid decarbonisation steps are not likely to lead to political breakdown and can at the same
time make a real difference on the global scale if we take owners like South Korea, Germany, or
France into focus. In addition, the rapid decarbonisation of domestic energy production and con-
sumption could propel technological innovation in renewables and grant these (often industrial)
countries first-mover advantages in green industries. While those economies are hence still
largely dependent on fossil fuels for their industrial development, the state as owner has more
leeway and incentives to decarbonise than states from the red group.

A third example are the green states (Figure 2), which display relevant amounts of state carbon
ownership but lower state carbon capital-GDP ratios. States like the US, Japan, or the UK still own
significant stakes in carbon capital, for example through pension fund investment or utility firms.
At the same time, neither the domestic economy nor their political system hinges on the state as
carbon owner. In this respect, decarbonisation efforts would be much easier and faster implemen-
table than in some of the more dependent ‘petrostates’ above. In addition, developed OECD
states like the mentioned ones do have more decarbonisation leeway as falling CO2 emissions for
the US and EU over the last decade exemplify (Hickel and Kallis 2020, p. 477).

Discussion: building decarbonisation strategies

In combination with our conceptual considerations, our empirical results provide us with a first
descriptive mapping of the state as global carbon owner. We discuss three key implications of
this analysis and how these can contribute to the broader goal of decarbonising states as owners.

First, our analysis delivers elementary insights into how to start building concrete decarbonising
strategies. We incorporate the three discussed dimensions into an analytical heuristic, which can
serve as a tool for such strategy-development (Figure 3).

Based on our findings, we argue that only such an integrated approach that takes all three dimen-
sions seriously represents a viable path towards concrete and viable decarbonisation strategies. The
example of Norway illustrates this: with a high carbon state capital-to-GDP ratio, we would classify
the decarbonisation potential of the Norwegian state as low (box 3 of Figure 3). At the same time,
most of this investment is in transnational portfolio stakes, which makes most of Norway’s carbon
state capital liquid and hence potentially open for rapid decarbonisation (boxes 1 and 2). Similar
points apply to virtually all states as carbon owners. We hold that such a heuristic needs to be
applied on a case-to-case basis, where different states will need to be studied either in single or com-
parative case studies (Levy 2008). Our empirical results provide a mapping of the different states as

Figure 3. Analytical heuristic for analysing state decarbonisation strategies.
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owners, their investment profiles, and their domestic decarbonisation potentials. Case-oriented work
needs to study the interplay of these and other dimensions in determining concrete strategies that
go beyond our general mapping and suggestions.

Our second discussion point then also expands on this interplay with other dimensions of decar-
bonisation governance. Specifically, we suggest that the focus on the state as carbon owner needs to
be complemented by the agency options provided by other environmental state apparatuses and
functions. The conceptual extension of the environmental state literature we argued for in section
2.1 (see Figure 1) is not a one-way street: once the extension to include ownership of carbon
assets is established as a relevant category, we can recursively ask how this dimension of the environ-
mental state can interact with the other governance-centred aspects to build effective decarbonisa-
tion strategies. In terms of regulation, states can enact ambitious decarbonisation goals that apply to
state-owned entities solely. In this way, strenuous and long-winded conflicts with other private
actors can be avoided. As an example, states can mandate their sovereign funds to decarbonise
at a faster pace; or they can mandate their state-owned utility firms to prioritise environmental
over profit goals without having to deal with resistance and delay by non-state actors. Furthermore,
states can incentivise their own entities (as well as others) to decarbonise by leveraging their own-
ership position in firms. They can, for example, use their control position in utility firms to build
green mobility infrastructure as public goods, where private actors would not be willing or able
to invest (Sunio et al. 2021). Furthermore, states could take over the financial risks for their firms
involved in decarbonising or developing green assets, and in this way de-risk rapid green transitions
of state-owned entities (see also Gabor 2021). On the intervention side, states could propel the rapid
decarbonisation of their state-owned entities by massive investment and hence turn these firms into
‘green’ national champions. Finally, states could also force the firms in which they hold a veto stake
(or are the largest shareholder) to adopt more ambitious decarbonisation goals and to veto regres-
sive ‘brown’ projects by management. Table 6 summarises these potential cross-fertilisations
between state ownership and other environmental state dimensions.

Third, our results also point to a major limitation of our study that needs to be addressed in future
research. To build effective and smart decarbonisation strategies, we need to differentiate between
carbon investment that ‘needs to go’ – e.g. the exploration and production of fossil fuels – and
investment that can be transformed over time – e.g. the production of pesticides or cars, which
both still rely heavily on fossil fuels, but where low-carbon alternatives technically exist. Our analysis
takes a broad view on the state as carbon owner and includes all carbon assets where states currently
hold ownership positions in. Such a perspective has the benefit of delivering a global status quo
overview, while at the same time being limited by not considering possible temporal changes in
these assets (i.e. through low-carbon alternatives). We think that it is important to add such a
more dynamic perspective to the groundwork conducted in this paper. One possibility of doing
so would be to introduce a fourth box to Figure 3 that classifies state carbon ownership according
to its transition potential. This would allow for a more fine-grained analysis along sectoral lines and
improve the policy-relevance of developed decarbonisation strategies.

Table 6. Possible interplay of state ownership with other environmental state dimensions.

Environmental state
dimension

Corresponding
decarbonisation strategies Possible tools in combination with state ownership

Type of
ownership

Regulation Divestment Changing mandates for SOEs/SWFs Portfolio and
controlling

Incentivising Divestment; Redirection State-led infrastructure building; de-risking Portfolio and
controlling

Intervention Redirection; Phase-Out Picking of/investment in ‘green champions’; state
shareholder activism (e.g. via golden shares)

Mainly
controlling
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Conclusion: towards decarbonising states as owners

Decarbonising the state as owner is one of the key challenges in the ongoing global sustainability
transition. States do not only govern and regulate carbon investment, but they themselves engage
in such investment forms. Existing accounts have not paid sufficient attention to this important
dimension of the environmental state, which will only increase in its relevance in a post-Covid
world that is looking more ‘statist’ than the preceding era of neoliberal globalisation (Gerbaudo
2021). We argue that a perspective extending the classical environmental state literature as
adopted in this paper can help us to disentangle conceptually the state as carbon owner, and to
help us in identifying empirical pathways to better understand this specific state role. Our empirical
analysis sets up and analyses a granular firm-level database on the state as a carbon owner and
describes three major dimensions of this phenomenon. Taken together, all three dimensions
provide important groundwork in the form of a conceptual and empirical starting point for decar-
bonising the state as an owner. Necessarily, the analysis provided here is limited as it represents
only the first step in a much broader effort to better understand the extent, strategies, and decar-
bonisation potentials of carbon-owning states, and to embed these insights into broader analytical
and strategic considerations of a rapid and equitable global decarbonisation (see, e.g. Paterson
2021).

One such key aspect is to push forward the debates about the role of state carbon ownership in
governing low-carbon transitions (Prag et al. 2018). There is a long-standing public debate about
whether public or private ownership of carbon assets is more conducive to decarbonisation, con-
nected to the normative demand of a re-nationalisation of critical assets to ensure just and rapid
green transitions (see, e.g. Bozuwa and Skandier 2019, Lamperti et al. 2019). New research suggests
that for sectors like electricity generation, state ownership increases investment into renewable
energy sources compared to private firms (Steffen et al. 2022). State ownership can, in well-designed
cases, be the superior decarbonisation instrument for different sectors (Benoit et al. 2022). At the
same time, this can vary across sectors and the context is crucial: earlier studies have found that,
for example, US state policies to increase the sale of renewable energy were less effective for
state-owned utilities than for private ones (Delmas and Skandier 2011, p. 2274). Similarly, research
shows how multi-level state ownership of coal plants in China can create opposition to decarbonisa-
tion from within the state and state-owned firms (Nahm and Urpelainen 2021). The conceptual and
empirical work conducted in this paper contributes to these discussions by bringing in the state as
an owner of different kinds of carbon assets. While many studies focus on large and well-known SOEs
and utility firms, our analysis extends this aspect and brings portfolio, and thus theoretically liquid,
carbon investment into the discussion. The question of state ownership in the green transition goes
beyond specific types of SOEs, but involves a range of instruments and strategies, which need to be
considered as we argue in this paper. The likelihood of successful decarbonisation is of course also
dependent on the broader ecosystem of low-carbon governance, which needs to include a range of
other important decarbonising instruments such as a ‘renewal of welfarism’ (Bailey 2015, p. 809)
along sustainable lines.

Regarding future work, two key tasks are central from our perspective. The first will be to dis-
tinguish between carbon state capital that is potentially substitutable with green alternatives, and
other state capital that is not. Here, existing approaches to distinguish sustainable from non-sus-
tainable investment in general are an important starting point for further theory development
(Krahé 2021). Such differentiated analyses also need to outline better which aspects of fossil
state investment are easier to decarbonise than others, for instance with regards to incumbent
(state) actors. Existing research already put the issue of fossil incumbency high on the priority
list of sustainability research, which can be extended to specifically focus on the state and state
elites as incumbent owners (Newell and Johnstone 2018). The second task will be to further the-
orise and empirically scrutinise the changing patterns of carbon ownership and what those imply
for rapid decarbonisation strategies. Recent research suggests that the ‘old’ model of the publicly
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listed carbon company is slowly being replaced by other forms of private and state equity (Chris-
tophers 2021, 2022). This is an important development that shifts carbon capital away from big oil
multinationals into, among others, the hands of NOCs and other state-owned vehicles. Since these
vehicles are on average less transparent than their (publicly) listed counterparts, future research
needs to establish the consequences of this shift theoretically and empirically. Better understand-
ing the waning profitability of oil majors (see, e.g. Hager 2021) in combination with the insights on
the state as carbon owner generated here is a key task for future research on effective global dec-
arbonisation strategies.

Notes

1. We refer here to the transformative potential of the environmental state, which has to be differentiated from
both the normative claim that it should drive sustainability transitions (Eckersley 2004) as well as the empirical
claim that it does drive them (Sommerer and Lim 2016). We thank an anonymous reviewer for pointing this out
to us.

2. However, divestment does not necessarily lead to decarbonisation if the new owner exploits the resource. We
discuss this in the following section.

3. We explain what we count as carbon industries in the next section as well as in the appendix.
4. See the study of (He et al. 2016), who follow the UNCTAD definition of state control beginning at 10 percent of

owned shares.
5. For a discussion of different thresholds for corporate control see appendix.
6. By ‘carbon industry’ we refer to firms whose business model either directly (e.g., oil exploration firms) or

indirectly (e.g., car manufacturers, pesticide producers) relies on large-scale CO2 emissions. We use different
NACE2 and NAICS industry codes to determine which firms belong in this category. See appendix for a list
and further information.

7. See the appendix for the specific cleaning steps and further information on the created dataset.
8. For a discussion of alternative measures of firm size, see appendix.
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