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ABSTRACT

Recent years saw major regulatory efforts to steer the financial system towards
financing the transition to a net-zero carbon economy and phase out carbon financing.
However, EU regulation focuses primarily on preventing greenwashing of retail funds
and decarbonizing the banking system, while leaving the nexus of offshore finance and
the shadow banking system untouched. These blind spots seriously undermine
regulatory efficacy because offshore finance enables the obfuscation of financial flows,
while shadow banking facilitates alternative financing to high carbon-emitting firms.
Drawing on qualitative expert interviews and financial market data, the paper explains
how the offshore-shadow-banking nexus hampers the green transition by introducing
the concept of ‘shadow carbon financing’, which can operate through the following
channels: (1) loan securitization, (2) emissions risk transfers, (3) bond financing, (4)
carbon asset partitioning, (5) offshore corporate wealth chains, (6) private credit, and
(7) proved developed producing reserves securitization. We demonstrate several
instances of financial flows moving away from regulated and transparent forms of
financing to less regulated and more opaque shadow carbon financing channels.
Consequently, we argue that shadow carbon financing may also pose substantial
systemic risk, as climate-related risks (e.g., stranded assets) increasingly accumulate
in less regulated parts of the financial system.

KEYWORDS: sustainable finance, offshore finance, shadow banking, green
transition, climate-related risks, systemic risk.
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Introduction

In the landmark 2015 Paris Agreement policymakers ascribed a pivotal role to the financial
system in driving the green transition, urgently calling for ‘making finance flows consistent with
a pathway towards low greenhouse gas emissions and climate-resilient development’ (UN,
2015). Subsequently, the EU introduced financial regulation that aimed to shift financial flows
towards more sustainable aims (Ahlstrdm & Monciardini, 2022). These regulatory efforts are
essentially based on two principles: First, non-financial and financial disclosure obligations,
which are supposed to enhance the transparency of financial products and thereby enable
informed and deliberate sustainable investment decisions by financial investors (Ameli et al.,
2020). Second, active monitoring and managing of banks’ climate-related financial risks that
are meant to improve the pricing-in of these risks and thus facilitate portfolio shifts towards
more sustainable financial assets in line with prudential regulation (van’t Klooster & Prodani,
2025).

Prima facie, these efforts to increase transparency and shift financial flows towards a
Paris-aligned trajectory seem to bear fruit, as fossil fuel financing by banks decreased slightly
since its peak in 2021, especially in Europe (Reghezza et al., 2022; Cojoianu et al., 2021;
Rickman et al., 2024; RAN, 2024). However, as banks withdraw from fossil fuel financing, other
financial market players are filling the gap (McKillop, 2024), and oil and gas firms are turning
to alternative financing (Porter & Deveau, 2021). For instance, in 2021, Gulf oil majors were
able to raise US$28 billion for their fossil fuel business in private capital markets. A particularly
puzzling example in that episode was the case of Saudi Aramco partly tapping ESG-funding
for its oil pipeline business via complex financial engineering involving off-balance sheet
vehicles registered in Luxembourg, an EU member state — but also an offshore financial center
(OFC) (Garcia-Bernardo et al., 2017). According to the analyst who uncovered the scandal, it
is ‘likely that Aramco’s motivation was to try to access the cheaper capital available in opaque
private markets’ (Ritchie, 2023). Another example includes the surge of private credit to the
industry, pointing towards a ‘larger trend whereby an ever-greater share of fossil-fuel finance
— and the associated emissions — are taking place out of public view’ (White, 2024a). In both
cases, the opacity inherent in the shadow banking system and offshore finance is crucial for
reorganizing and disguising financing structures, thus enabling the continuation of carbon
financing by other means.

Despite the topicality, relevance and magnitude of these developments, there has still
been little research on this topic so far. This paper aims to fill this lacuna by analyzing how
carbon financing flows and ensuing climate-related financial risks (Caldecott et al., 2021,
Campiglio et al., 2022) may shift from the regulated, public, and more transparent financial
system towards unregulated, private and rather opaque parts of the system. It argues that the
above instances form part of a growing trend that undermines the green transition and
increases systemic risk. International Political Economy (IPE) scholarship has conceptualized
parts of these unregulated constituents of the global financial system as ‘offshore finance’ from
a state-centered perspective (Palan et al., 2010; Sharman, 2010; Binder, 2023), whereas
others focused on the ‘shadow banking system’ from a rather systemic perspective (Pozsar et
al., 2010; Mehrling et al., 2013; Gabor, 2016; Wullweber, 2024). Despite their largely separated
intellectual emergence, in practice, both phenomena are highly intertwined and ‘functionally
central to the daily operation of the global financial system’ (Palan & Nesvetailova, 2014, p.
31) — forming an ‘offshore-shadow-banking' nexus (Haberly and Wajcik, 2017). In the past,
these structural constituents of the contemporary global financial system have already been
associated with financial instability (Pozsar, 2013; Lysandrou and Nesvetailova, 2015; Haberly
and W¢jcik, 2017), the redirection and obfuscation of financial flows for purposes of ‘regulatory
arbitrage’ or ‘tax evasion’ (Palan et al., 2010) as well as environmental degradation (Galaz et
al., 2018; Atiles & Whyte, 2025).



We add a new dimension to this debate by arguing that the offshore-shadow-banking
nexus redirects carbon financing flows to continue business as usual but outside of public
attention and regulatory oversight. To capture this phenomenon, we introduce the concept of
shadow carbon financing and distinguish it from other existing concepts in the literature. Via
seven distinct channels, it describes the redirection and obfuscation of carbon financing flows
via alternative financial actors, entities, and instruments — often registered in OFCs. We posit
that shadow carbon financing occurs in a bidirectional flow, from the supply (of financing) side,
by banks, and from the demand (of funding) side, by firms. On the supply side, it occurs when
a regulated financial entity (commercial bank) derecognizes a loan or associated climate-
related financial risk to high carbon emitting firms. On the demand side, it occurs when a high
carbon-emitting firm relinquishes ownership of carbon assets or accesses financing via non-
bank financial intermediaries (NBFI) from the shadow banking system.

Thus, the paper aims to offer a systematic overview of the actors and practices involved
in shadow carbon financing. Our work deepens the theoretical connections between offshore
finance and shadow banking by building on the earlier works of Palan and Nesvetailova (2014)
and Haberly and Wéjcik (2017), while also conceptualizing their relation to carbon financing.
Hence, the paper pioneers research into an array of issues that merit further examination and
aims to stimulate a debate among academics (G6zlligél & Ringe, 2023), financial practitioners
(Allison, 2021), and relevant stakeholders (McKillop, 2024; Vacarro, 2024; Schultz & Mager,
2024). We develop our concept of shadow carbon financing and the seven different channels
via which it operates primarily by drawing on 88 expert interviews with asset managers, banks,
institutional investors, regulators and non-governmental organizations (NGOs). This is
complemented by a content analysis of financial press articles and the use of various kinds of
data by commercial providers and NGOs. This allows us to demonstrate several instances of
a shift in financing flows from regulated and visible to less regulated and more opaque
financing channels.

In the following sections, we first discuss the pertinent IPE literature and introduce our
integrated perspective of the offshore-shadow-banking nexus. This enables us to develop our
concept of shadow carbon financing in the third section. Fourth, we present and analyze seven
different channels through which it can operate. Fifth, we argue that shadow carbon financing
may increase systemic risk as climate-related financial risks increasingly accumulate outside
the regulated financial system. In conclusion, we call for more regulatory attention and further
research on these dynamics.

The ‘offshore-shadow-banking’ nexus in IPE

This section first outlines the concept of the shadow banking system in IPE literature and
augments it with a focus on its capital market dimension. In a second step, we discuss the
concept of offshore finance with regard to overlaps with the shadow banking system.

The shadow banking system

The global financial crisis of 2008 gave rise to a burgeoning literature on the complex
interweavements of the global financial system known as ‘critical macro-finance’ (Dutta et al.,
2020) that seeks to analyze the evolutionary built-up of systemic risk and financial instability
through stylized balance-sheet analysis — spawning the key concept of the ‘shadow banking
system’ (Pozsar et al., 2010; Mehrling et al., 2013). The Financial Stability Board (2011, p. 1)
defines shadow banking as ‘credit intermediation involving entities and activities outside the
regular banking system’, however, unlike regular banking, shadow banking draws on ‘money
market funding of capital market lending’ (Mehrling et al., 2013, p. 2). Vice versa, from an asset
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perspective, IPE scholars capture shadow banking as the production of tradable securities
linked to funding via collateral-based liquidity creation in repo markets and ultimate passing
through to institutional investors (Gabor, 2016; Lysandrou & Nesvetailova, 2015). These
contributions see the demand from institutional cash pools for investable debt claims as a main
driver of the continuing growth of the shadow banking system (Pozsar, 2013). Shadow banking
has grown more rapidly than the regular banking system and roughly equals the latter in size
by now, with the share of global financial assets of NBF| standing at 49.1% at end-2023 (FSB,
2024).

However, the bulk of the shadow banking literature has a strong focus on the money
market side as the central locus of the financial crisis, after having initially unfolded in the US
subprime housing market, that is, in capital markets (Murau, 2017). Conversely, the capital
market side of shadow banking has been explored far less, not least because the ‘revolution’
in bank funding that began in the 1960s with the rise of liability management enabled large
global banks to dramatically increase leverage and expand their balance sheet by tapping
money markets (Knafo, 2021). Yet, this evolution towards market-based banking also enabled
(investment) banks to provide such leverage to NBFIs that operate in capital markets (such as
hedge funds), particularly via repo-markets (Sgambati, 2019). In this way, large global
(investment) banks function as ‘market-makers’ at the intersection of money and capital
markets (Mehrling et al., 2013; Wullweber, 2024). At the same time, innovations on the asset
side of bank balance sheets, such as securitization, allowed banks to tap shadow bank funding
to move loans off-balance sheet (Lysandrou & Nesvetailova, 2015).

Based upon these considerations, we focus on three groups of actors operating on the
capital market side of the shadow banking system. First, financial subsidiaries of both banks
and non-financial multinational corporations (MNCs). Banks often temporarily create separate
legal entities off-balance sheet called special purpose vehicles (SPVs) to which they transfer
illiquid loans and turn them into tradable asset-backed securities (ABS) — a process called
securitization (Lysandrou & Nesvetailova, 2015). MNCs also use financial subsidiaries
permanently integrated into their corporate structure to either conceal conventional financing
or access alternative financing (Schultz & Mager, 2024). Second, private equity and credit
funds increase leverage via secured bank loans (so-called ‘leveraged loans’) to conduct
leveraged buyouts (LBOs), finance mergers and acquisitions (M&A) or grant private credit.
Leveraged loans typically provide between 60-80% of the necessary financing for LBOs and
are mostly refinanced via securitization into collateralized loan obligations (CLOs), which are
then sold on to NBFls such as institutional investors (Sissoko, 2023). Third, hedge funds
refinance and leverage their securities portfolio (including ABS, corporate bonds and CLOs)
by posting them as collateral in term repos with market-makers (Sgambati, 2024).

Figure 1 illustrates the stylized constellation of these actors and the instruments linking
them to each other on the capital market side of the shadow banking system, connecting
borrowers (non-financial firms) with leveraged NBFIs (shadow bank lenders) and institutional
investors (shadow bank funders). The latter may also fund leveraged NBFIs via money market
instruments, such as overnight (ON) repos (see e.g., Murau, 2017).



Figure 1. Stylized depiction of the capital market side of the shadow banking system.
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Source: Authors’ own illustration.

Offshore finance

The concept of ‘offshore finance’ goes back to 1957 when the Bank of England de facto created
a regulatory space outside of its jurisdiction by treating US-dollar denominated transactions
between City of London banks as if taking place elsewhere — or ‘offshore’ (Burn, 2006; Green,
2016). Accordingly, the IMF (2000) defines offshore finance as ‘the provision of financial
services by banks and other agents to non-residents’ such as e.g., ‘lending to corporates and
other financial institutions, funded by liabilities to offices of the lending bank elsewhere, or to
market participants’. Apart from this ‘non-resident’ principle, OFCs are typically jurisdictions
with low taxation and lax financial regulation (especially disclosure and reporting
requirements), thus rendering financial flows, ownership, and liabilities largely invisible to the
public and regulators (Binder, 2023). This opacity enables global financial institutions, MNCs
and high-net-worth individuals to employ ‘calculated ambiguity’ in their financial accounts to
avoid taxation and regulatory oversight (Sharman, 2010). These features render OFCs pivotal
nodes in what Seabrooke and Wigan (2017) have termed ‘global wealth chains’ that facilitate
the extraction, relocation and concentration of pecuniary wealth regardless of the underlying
global value chains (Bair et al., 2023). For instance, a case study on profit extraction of private
equity funds from care homes in France, Germany and the UK has shown that the OFCs of
Luxembourg and Jersey are crucial in this process (Bourgeron et al., 2021).

This example also suggests that offshore finance and shadow banking are interlinked,
an issue that has so far only been sparsely discussed in IPE literature (for notable exceptions,
see Palan & Nesvetailova, 2014; Fernandez & Wigger, 2016; Haberly & Wéjcik, 2017). Despite
these notable exceptions, there does not yet exist a thorough theoretical conceptualization of
the nexus between both phenomena. Palan and Nesvetailova (2014) suggest a certain
equivalence between the two in functioning as ‘black holes’ of the global financial system —
with their gravity attracting half of the world’s capital flows that then disappear behind a veil of
opacity. Departing from these findings, other accounts aimed to open the black box of OFCs
further to differentiate between classical tax havens and pass-through jurisdictions: while the
majority of OFCs serve as ‘sinks’ to global capital flows, a handful of mostly advanced capitalist
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countries rather function as ‘conduit’ jurisdictions, in particular the Netherlands, Luxembourg,
and Ireland — frequently utilized by MNCs and global financial institutions in their financing
operations (Garcia-Bernardo et al., 2017).

This conduit-function of OFCs provides an analytical entry point to understanding the
strong interlinkages between the shadow banking system and offshore finance. For instance,
prior to the global financial crisis, OFCs were disproportionately involved in hosting crisis-prone
SPVs that issued the most unstable asset classes (Haberly & Wéjcik, 2017). SPVs are typically
set up offshore for regulatory and tax arbitrage purposes (Lysandrou & Nesvetailova, 2015).
Likewise, most hedge funds are legally based in OFCs in the Caribbean while their managers
operate from New York or London (Fichtner, 2016), pointing towards deliberate ‘regulatory
positioning’ in offshore jurisdictions to launch novel financial products or instruments (Fichtner
& Morgan, 2023). Furthermore, private equity and credit funds as well as institutional investors
rely heavily on OFCs to conduct their operations and invest capital (Bourgeron et al., 2021;
Fernandez and Wigger, 2016; White, 2024b). Taken together, this suggests that OFCs play a
key role in the shadow banking system.

Therefore, Haberly and Wojcik (2017) suggest that ‘offshore-shadow-banking’ is rather
characterized by the ability of OFCs to foster Minskyian financial and concomitant regulatory
‘innovation’ than merely regulatory arbitrage or tax evasion. This also points to the role of the
offshore-shadow-banking nexus in the inherent evolutionary built-up of financial instability
(Dafermos et al., 2023) and the systemic need for regulatory and institutional innovation in
response to it (Schairer, 2024). A contemporary instance of such Minskyian financial
‘innovation’ emerging out of the offshore-shadow-banking nexus involves disguising and
rerouting fossil fuel financing flows, resulting in less regulatory oversight and the continuance
of carbon business as usual — underlining the continuing importance of opacity, secrecy and
obfuscation as one of offshore finance’s core principles.

The concept of shadow carbon financing

The offshore-shadow-banking nexus also underpins the institutional infrastructure of fossil fuel
financing, which stood at least at US$ 705.8 billion globally in 2023 (RAN et al., 2024). Large
global banks utilize offshore-shadow-banking to channel financing towards high carbon-
emitting firms — in fact, 68% of fossil fuel financing provided by the world’s 60 largest banks is
being granted to corporate subsidiaries in OFCs (Schultz & Mager, 2024).

There are several concepts describing related but distinct phenomena regarding the
financing of carbon emissions via parts of the offshore-shadow-banking nexus. The term
‘financial carbon leakage’ has been discussed by a few contributions (Blanchard & Tirole, 2021;
IEA, 2024), but there is not yet a uniform definition. In general, financial carbon leakage
describes the fact that capital is easily substituted in contemporary global finance, i.e., when
some banks stop to provide credit to carbon-intensive firms, other banks usually step in
(Reghezza et al., 2022; Rickman et al., 2024); similarly, when sustainability-minded investors
divest from publicly listed fossil fuel firms other investors buy the divested shares with the effect
that high-carbon assets do not have a significantly higher cost of capital (Blanchard & Tirole,
2021). Financial carbon leakage can happen within jurisdictions or across borders, given that
capital mobility is high in most high-income economies. The IEA (2024) has recently suggested
‘financial carbon leakage’ to describe the potential increase in cross-border lending by banks
from capital markets with more lax environmental regulation towards hard-to-abate sectors in
comparably tighter regulated jurisdictions. However, this term does not comprise the crucial
dimension of shadow banking, instead remaining in the sphere of the regulated banking
system.



This dimension was in turn captured as ‘emissions laundering’ due to loopholes in
climate-related financial disclosure (Vacarro, 2024), but the concept lacks any reference to the
offshore component that complicates the proper accounting of financing flows and ownership
relations even in the case of conventional financial business. In a recent report by the Tax
Justice Network, Schultz and Mager (2024) introduced the term ‘greenlaundering’ to cover
exactly this aspect by arguing that OFCs are instrumental to obfuscate banks’ fossil fuel
exposure from the public and regulators. However, their work leaves out key elements of
shadow banking by excluding private equity and confining the scope of their research to
financing enabled by banks.

To address these shortcomings and explain how offshore-shadow-banking is
hampering both private-led decarbonization of listed corporations (Fichtner et al., 2025) and
government-led efforts to advance the green transition via regulation (Chenet et al, 2021), we
introduce the concept of shadow carbon financing. To develop our new concept, we proceeded
in three steps. First, we evaluated the existing literature from IPE, economics, economic
geography and related fields as well as the pertinent financial press and NGO reports. We
looked specifically for market actors and (new) financial instruments whose primary or
secondary function is to provide financing to fossil fuel firms and/or to avoid emerging climate-
related regulation. Second, we interviewed 88 experts working for asset managers, banks,
institutional investors, regulators and NGOs in Belgium, France, Germany, lItaly, the
Netherlands, Switzerland, the UK, and the US. We achieved access to the interviewees
through personal referrals and subsequent snowball sampling. Through an inductive content
analysis, triangulated with the relevant academic literature, the financial press and the use of
descriptive data by commercial providers and NGOs, we identified potential channels via which
offshore-shadow-banking is undermining the green transition.

This approach allowed us to develop the concept of shadow carbon financing. It
describes the obfuscation and/or redirection of carbon financing flows via alternative financial
actors, entities, and instruments that are part of the offshore-shadow-banking nexus. On the
supply side, it occurs when a regulated financial entity (commercial bank) derecognizes a loan
or associated climate-related financial risk to high carbon-emitting firms. On the demand side,
it occurs when a high carbon-emitting firm relinquishes ownership of carbon assets or
accesses financing via non-bank financial intermediaries (NBFI) from the shadow banking
system. Based upon this distinction, we identify seven different channels through which
shadow carbon financing operates (see Table 1). The first two channels constitute risk
management techniques and are primarily used by banks, whereas the other five channels are
about creating alternative financing for carbon-intensive firms. All forms of shadow carbon
financing have in common that they enable the continuance of carbon financing ‘by other
means’, respectively the circumvention of regulatory attempts to steer financial flows away
from carbon-intensive activities. All seven channels will be discussed below in more detail.



Table 1. Channels of shadow carbon financing.

Channel Actors/Entities Instruments Logic
commercial banks, risk

(1) Loan securitization SPVs, institutional ABS, CLOs
. management
investors

carbon emissions-
weighted risk

(2) Emissions risk transfers ﬁo:me;rmrzl banks, transfers, synthetic risk ¢
edge funds securitization managemen
(SRT)
fossil fuel MNCs, alternative
(3) Bond financing investment banks, corporate bonds . .
financing

institutional investors
fossil fuel MNCs

(4) Carbon asset (subsidiaries), private

LBOs, mergers & alternative

partitioning equity funds acquisitions, CLOs | financing
fossil fuel MNCs
(5) Offshore corporate (subsidiaries), loans, bonds, alternative
wealth chains commercial banks equity financing

institutional investors
(small) fossil fuel firms,

(6) Private credit private credit funds, private credit ;g:gl?:ve
institutional investors g
(small) fossil fuel firms, alternative
(7) PDP securitization investment banks, PDP reserves ABS | _. .
financing

institutional investors

Source: Authors’ own elaboration.

Channels of shadow carbon financing

In this section, we present and discuss the seven different channels through which shadow
carbon financing can occur. We begin with the two risk management channels and then
proceed with the five alternative financing channels.

Loan securitization

In general terms, securitization is a process in which assets are transferred to an SPV, usually
called ‘originator’, which can pool and repackage previously non-marketable assets into an
interest-bearing security. In a so-called ‘true sale’ securitization this process entails selling the
illiquid assets (e.g. loans), to an SPV that then issues ABS and sells them to institutional
investors or other NBFIs (e.g., hedge funds). The purchasers of the ABS then receive the
interest from the underlying assets. As long as they can generate a relatively steady and
predictable cash flow, a multitude of assets can play the role of underlying assets, including
physical ones. In this subsection, our focus lies on ‘on balance sheet securitisation’, and
particularly on loans as underlying assets in what we term loan securitization by banks.

Against this background, this section argues that loan securitization may be
increasingly used as a means of shadow carbon financing: banks are using securitization to
distribute ‘carbon’ assets to less regulated shadow banking actors, to shift ‘carbon emissions
risk’ (the associated climate-related financial risk; see Caldecott et al, 2021; Campiglio et al.,
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2022) off their balance sheets via securitization, free up capital, as well as present balance
sheets with fewer ‘financed emissions’ (the greenhouse gas emissions associated with their
loans) to improve their reputation (Cusano et al., 2024; Miller et al., 2024). As one interviewee
put it, ‘securitisation, it feels like it's coming back into fashion’ (Interview 82).

Muller et al. (2024) focus on banks’ corporate carbon-intensive syndicated loans
offloaded to collateralized loan obligation (CLO) managers. First, they find that banks are
significantly more likely to securitize a loan if the borrowers’ carbon emission intensity or level
increases. Second, using the election of Donald Trump in 2016 as an exogenous shock that
reduces carbon emissions risk, they show that banks are less likely to securitize high-carbon
loans compared to other loans in an environment characterized by lower transition risk. Third,
they show — contrary to expectations of financial supervisors (Interview 85) — that securitization
is not enabling banks to fund more green loans.

Crucially, the authors argue that ‘regulatory efforts that aim to reduce lending to carbon-
intensive borrowers can be circumvented by transferring such loans to shadow banks which,
in turn, has the potential to undermine the effectiveness of bank climate policies’ (Muller et al.,
2024, p. 1). A similar study focusing on the Italian securitization market shows that ‘banks’
securitized loans to carbon-intensive economic activities grew much more rapidly than green
activities suggesting that banks preferred to keep loans to green activities on their balance
sheet and to derecognize loans to less sustainable ones’ (Cusano et al. 2024, p. 7). Besides
the inherent link to shadow banking, loan securitization is also linked to OFCs. The Netherlands
and the Cayman Islands, two of the most central OFCs (Garcia-Bernardo et al., 2017), already
rank among the top five jurisdictions involved in securitization identified by Cusano et al.
(2024). Loan securitization may thus facilitate the shift of climate-related financial risk from the
transparent and regulated banking sector to the much less transparent offshore-shadow-
banking sector.

Emissions risk transfers

Instead of outrightly transferring loans from their balance sheet to NBFlIs, banks may also
employ other forms of risk-management techniques to rid themselves of the credit risk attached
to loans, including those to carbon-intensive firms. In a so-called ‘synthetic’ or ‘on-balance
sheet’ securitization the bank retains ownership of the assets, remaining on its balance sheet.
However, the credit risk — typically the first loss tranche — is transferred to investors to achieve
a ‘significant risk transfer’ (SRT) and hedge credit risk. Usually, those assets that are not easy
to sell in a true sale securitization are involved in a ‘synthetic’ securitization, such as trade
finance, lending to small-and-medium sized enterprises, etc. (Interview 9). SRT poses an
instance of shadow carbon financing because financial flows move from regulated and
transparent forms of financing to less regulated and more opaque ones: the market for SRT
has grown to more than US$ 1 trillion in size but the ‘magnitude of the interconnections’
between the banking and the shadow banking system ‘is difficult to assess because the market
remains opaque, with only a fraction of deals being made public and no centralised repository
for data on SRTs' (Wigglesworth, 2024).

Regarding carbon-credit risk in particular, a new financial technique has recently
emerged that also has the potential to facilitate a shift of carbon emissions risk from quite
transparent and regulated segments of the financial system to less regulated and less
transparent actors from the shadow banking system. The novel and still emerging instrument
is called emissions-weighted risk transfers and reportedly has been pitched by hedge funds to
commercial banks (White, 2024b; Levine, 2024). In such an emissions risk transfer, banks
would essentially shift the climate-related financial risks of the loans that they have made to
carbon-intensive companies to actors outside of the regulated banking system. Thus, these
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instruments allow banks to effectively outsource the carbon emissions risk by passing it on to
investors, akin to a credit default swap (Interview 74): in case the asset becomes stranded
(Caldecott et al., 2021), the party holding the emissions-risk after the transaction pledges to
reimburse the bank for the losses the bank has incurred from the loan (White, 2024b).

Such a transaction would allow banks to reduce their financed emissions and thus cut
the carbon footprint of their balance sheets in front of regulators, which is especially relevant
for banks in Europe, where climate-related financial regulation is more advanced than in other
jurisdictions (RAN et al., 2024; Rickman et al., 2024). Notwithstanding the fact that the rules
and guidelines on how to assign monetary value to such climate-related financial risk are still
in progress, it seems likely that hedge funds and banks will pursue such transactions in the
coming years (Interview 80, 82, 86). More research is needed to determine the precise
consequences of such emissions risk transfers, but observers believe that they have the clear
potential to circumvent regulatory attempts to steer financial flows away from high carbon
activities and to obfuscate climate-related financial risk, as an emissions-weighted risk transfer
‘isn’t innovation, this is engineering,’” with ‘[t]he purpose [...] to cut the link between emissions
and risk,” but the result may ‘threaten both direct action and the steer of sustainable
finance’(cited in White, 2024b).

Moreover, such emissions risk transfers could potentially make the global financial
system more crisis-prone as climate-related financial risks are shifted from transparent
financial entities to opaque actors from the shadow banking system. These first two channels
of shadow carbon financing constitute risk management techniques and are mainly used by
large banks; the following five channels are primarily about creating alternative financing for
carbon-intensive firms.

Bond financing

Carbon-intensive firms can draw on various instruments to access alternative financing via
shadow banking. However, in the oil and gas industry, there exists a crucial difference in
financing structures between large MNCs (both privately and nationally owned) on the one
hand, and smaller ‘independent’ oil companies on the other (Hanieh, 2024). While the former
may utilize a global web of subsidiaries to source financing via corporate bonds and other
instruments for the overall corporate group (Casey, 2014), the latter can typically not rely on
large corporate balance sheets and concomitant investment-grade credit ratings. Therefore,
they either tap private credit markets or collateralize their productive assets through
securitizations (see following subsections).

Corporate bonds constitute a well-developed capital market instrument, rendering it a
convenient choice for MNCs to access financing from institutional investors and other NBFIs.
Additionally, corporate bonds require less reporting and scrutiny than bank loans because
bonds are typically not issued for a specific project but against the overall cash flow of a
corporation’s balance sheet. Arms-length market relations and the fact that credit risk is shared
among multiple investors also means that MNCs need to make less concessions to get funding
than for bank loans (Altunbas et al., 2010). Crucially, access to a broader investor base across
several world regions may also enable fossil fuel MNCs to access financing where climate-
sentiment is less pronounced, e.g., from sovereign wealth funds of major petrostates such as
Qatar, the UAE or Saudi Arabia (Interview 21, 31, 39, 69, 70). Because bond financing is
typically not earmarked as carbon-intensive but rather hidden behind more generic tags such
as ‘general corporate purposes’, MNCs may conceal the ultimate use of proceeds (Schultz &
Mager, 2024). As one interviewee working at a large global bank confirmed to us, bond
financing is attractive to fossil fuel MNCs ‘because that's where you can hide it [financed
emissions]’ (Interview 45).



In fact, only 3% of fossil fuel financing by the world’s 60 largest banks between 2016
and 2022 took the form of project finance (disclosing its carbon content), whereas 41% were
corporate loans (general purposes), and 56% investment banking activities, i.e., by
underwriting corporate bond or equity issuance (RAN et al., 2024). For banks, corporate bond
underwriting does not occupy costly balance sheet space contrary to every loan made and
kept on the bank’s ledger. Furthermore, bond financing does typically not count into banks’
financed emissions because (investment) banks typically do not hold corporate bonds on their
books, as one interviewee working at a large British bank clarified: ‘We're just an intermediary
facilitator’ (Interview 46). Instead, they only ‘hold them for a logical second’ (Interview 31) upon
issuance to then immediately pass them on to other investors (Interview 26, 39). Therefore, it
is often quite hard to tell even for banks themselves how many emissions they have financed
or facilitated exactly, as one interviewee from a large global US bank stated:

[...] if somebody asked us the question, how much money do you lend to the coal
industry? You know, you wouldn't believe how long it could take to answer that question.
Like a simple thing. But, you know, the reality is there's all these things floating around
in the air [such as] securities and [...] pretending that you can kind of track all that, | think,
has always been challenging for us (Interview 80).

In 2023, corporate bond issuance by the largest fossil fuel MNCs since the Paris Climate
Agreement in 2015 amounted to more than €1 trillion (Joosten et al., 2023), while cumulative
total bonds issuance by coal, oil and gas companies almost stood at US$3 trillion by the end
of 2022 (Flinders and Buller, 2023). In 2020, corporate bonds have become the primary source
of financing for fossil fuel MNCs ahead of bank loans that used to dominate fossil fuel financing
in the years before (see Figure 2). Subsequently, plummeting fossil fuel demand due to the
Covid-19 pandemic and record profits of the fossil fuel industry following the Russian invasion
of Ukraine have on the one hand contributed to lowering fossil fuel MNCs’ financing needs —
at first due to lower demand, later due to record profits and concomitant retained earnings to
finance operations independently — while on the other hand, rising interest rates in response
to soaring inflation rendered corporate bonds less attractive because of potentially locking-in
high interest rate payments in the long run.

Figure 2. Global fossil fuel funding by source in US$ billions.
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Arguably, a contributing factor to this development until 2020 — the heyday of sustainability
efforts in the financial industry — is that bond underwriting allows banks to reconcile the
opposing objectives of decarbonizing their balance sheets without losing profitability (Aguila et
al., 2024). Bond financing epitomizes the dilemma of competition between the regulated and
the shadow banking system underlying shadow carbon financing, as ‘shadow banks are
typically involved in two-thirds’ of the entire refinancing process of corporate bond issuance,
distribution and holding (Plender & Fray, 2024). This comprises NBFls such as insurers that
prefer low-risk fixed-income portfolios including investment-grade rated corporate bonds
(Cataldi, 2023) but also hedge funds that are very active in US fixed income trading (Fichtner
& Morgan, 2023). As captured by one interviewee working at a large global bank: ‘someone
else will do it because it’s profitable’ (Interview 39). Another interviewee told us:

Even if banks pull back: all they're going to do is underwrite, and if they don't
underwrite, someone else will underwrite, or they'll just do private transactions. Let's say
every investment bank, public investment bank and bank in the world said, we're not
going to do any more fossil fuel financing. | guarantee you 20 bankers from all these
places would set up a new shingle and just step right in. The markets will just find a way
(Interview 70).

OFCs are also central to corporate bond markets, as the example of Abu Dhabi’s national oil
company (ADNOC) illustrates, which raised US$10 billion in capital from a private equity
(Brookfield) and sovereign wealth fund (Singapore) via an SPV registered in an OFC (Jersey)
that in turn issued bonds to tap the ESG-funds of Goldman Sachs as well as Legal & General
(Ritchie, 2023). Another example from a systematic investigation of 1,600 fossil fuel bonds
issued since 2015 by NGOs and international media involved the British, Irish and Luxembourg
branches of a large global bank funding Norwegian Aker BP — and the authors stress that
almost all bonds in their database reflected an ‘amalgam of jurisdictions’ (Joosten et al., 2023).

Carbon asset partitioning

The most straightforward way for publicly listed carbon-intensive corporations to reduce their
emissions footprint is to sell the divisions with the highest carbon-intensity. As the buyers are
frequently private firms this constitutes a shift of high-carbon assets from transparent and
regulated public markets to opaque and often unregulated markets. Strictly speaking, this
channel does not constitute alternative financing for fossil fuel MNCs but a change of
ownership. However, as this has financial consequences for the selling firm itself, but also for
the future financing of the sold productive asset, we maintain that this poses a form of shadow
carbon financing.

Arnold et al. (2023) find that between 2017 and 2021 Western oil majors indeed sold
very emission-intensive assets. Moreover, many buyer firms had a worse environmental track
record than the selling oil majors, which are publicly listed firms. Armour et al. (2022) call this
behavior ‘climate-driven asset partitioning’ which has the potential to run counter to climate
mitigation efforts from current and emerging regulation. Similarly, Gézlligél and Ringe (2023)
argue that one of the consequences of recent net-zero transition commitments by MNCs has
been the growth of divestments from carbon-intensive assets via mergers & acquisitions
(M&A). A study by Malek et al. (2022) finds that between 2015 and 2021 the value of such
transferred emissions M&A deals grew significantly to US$192 billion globally. A particularly
striking finding is that there has been a large net-asset flow from transparent public markets to
opaque private markets. This means that carbon assets are shifting from listed firms with net-
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zero commitments to mostly private firms that do not have such commitments (Malek et al.,
2022).

One of the major groups that have been acquiring carbon-intensive assets from listed
fossil fuel firms are private equity funds, which have also bought smaller ‘independent’ oil and
gas firms (Hanieh, 2024). According to a study by Giachino and Mehta-Neugebauer (2021),
private equity funds have invested over US$1 trillion in energy assets, 80% of which were fossil
fuel assets and only about 20% renewables. Based on data regarding private equity oil and
gas M&A by the Private Equity Stakeholder Project (PESP) we find that there has been a
constant stream of fossil fuel productive assets switching from public to private ownership to
the tune of US$5 trillion for the entire period 2010-2023 (see Figure 3). Given that data on
private equity is virtually always incomplete (due to missing reporting obligations), the real
number is most likely significantly larger.

Figure 3. Private Equity Oil & Gas M&A deals in US$ billion, 2010-2024.
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More research is needed on this development to ascertain whether private equity funds acquire
the most emissions-intensive fossil fuel assets and how the emissions of these assets develop
after being acquired. Private equity firms have fewer reporting obligations, which means that
the transparency of these fossil fuel assets decreases significantly for investors, researchers
and regulators. For example, financed emissions by private equity giant KKR in 2023 were
6,500 times higher than officially disclosed (Duong et al., 2024). Three case studies conducted
by Malek et al. (2022) of oil and gas assets being acquired by private equity firms suggest that
harmful practices such as flaring worsen after the acquisition. This concern was also shared
by one of our interviewees, who also linked this development to banks’ withdrawal from
financing such activities:

I mean, most of, let's say, our peers or Western banks have stepped out [from
financing] Anglo American sold its South African coal assets to a local company, and |
think coal production from those mines has doubled or tripled. And of course, probably
now the lenders and investors of that company are not really scrutinizing the operational
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performance of that company as probably they used to do with Anglo American (Interview
80).

Carbon asset partitioning enables fossil fuel firms to circumvent or negate various regulations
that aim to advance decarbonization as the ownership of carbon-intensive assets is being
shifted from relatively transparent public markets to opaque private markets with the help of
the shadow banking system. As one interviewee put it, ‘once people go private, it's just much
harder to see what’s happening and it's much harder to find levers to kind of make change’
(Interview 80). Another interviewee adds: ‘if you look at, coal activities, | think a lot of those are
turning to private. Just run it down and it's out of the public markets. [...] And that’s something
that | think is a risk’ (Interview 46). Instead of outrightly divesting from carbon-emitting
productive assets, fossil fuel firms may also employ other instruments to access alternative
financing via offshore-shadow-banking.

Offshore corporate wealth chains

It is a well-developed practice for large MNCs to create subsidiaries in OFCs to minimize taxes
and regulation; this holds particularly for subsidiaries engaged in riskier activities that impair
access or increase costs to external financing on the group level (Casey, 2014). Financing is
typically shifted across multiple jurisdictions, mostly via subsidiaries registered in OFCs within
the corporate group as well as an array of instruments including interest payments, royalties,
dividends or profit repatriation — and is thus almost impossible to trace empirically (Garcia-
Bernardo et al., 2017). This opacity is an inherent part of MNCs’ ‘global wealth chains’,
designed to obfuscate and thereby protect their financial wealth (Seabrooke & Wigan, 2017).
However, offshore corporate wealth chains also enable MNCs to access financing rather than
merely preserving their financial wealth. The same is true for global finance — opacity underpins
the shadow banking system’s complex network of financial pass-through entities (SPVs) that
links major financial centers such as New York or London to OFCs and typically serves the
purpose of removing risky debt from parent company balance sheets and acquire financing for
the overall corporate group (Fernandez & Wigger, 2016). In many OFCs, such entities can be
established within just a few days and little to no regulatory scrutiny. Thus, the offshore-
shadow-banking nexus is the essential fabric into which global wealth chains are embedded.

In the context of shadow carbon financing, fossil fuel MNCs can draw on these
structures to access external funding for activities elsewhere. Typically, such funding is not
earmarked as ‘fossil fuel financing’ but rather bearing more generic tags such as ‘general
corporate purposes’, thus entailing favorable financing conditions regarding costs and tenure
(Schultz & Mager, 2024). In this way, fossil fuel MNCs may also circumvent both investors’ and
banks’ internal exclusion policies, as well as regulatory disclosure requirements regarding
ESG-risks (EBA, 2021; Interview 86, 87). For instance, Citigroup helped to raise US$3.5bn for
the UAE’s national oil company ADNOC without affecting its climate commitments because
the funding was arranged via a chemicals subsidiary instead of the parent company directly. A
banker familiar with the deal stated that

If you try and get a loan approved to an oil major, you get asked all sorts of
questions: blah, blah, the ESG [...] ranking of the borrower. Basically, it's a huge pain to
get organised. So, if you want to lend to a chemicals company instead, it’'s much easier
(cited in Moulds & Crisp, 2024).

In the same vein, the aforementioned example of Saudi Aramco is illustrative. Here, the
company employed a complex legal structure involving the majority-owned subsidiary
‘Greensaif Pipelines Bidco S.a.r.l.’, registered in the OFC of Luxemburg, to source financing
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from a range of institutional investors and large global banks (Ritchie, 2023). Endowing
Greensaif with the leasing rights to its own pipeline system (and thus a formidable income
stream) provided the entity with the cash flow necessary to receive a high credit rating and
enabled it to pay out dividends to both Aramco and the other shareholder facilitating the
financing structure, EIG Pearl, which in turn marketed bonds issued by Greensaif (Fitch
Ratings, 2024). Interestingly, one of the leading ESG rating agencies (Sustainalytics) placed
the entity among the top fifth of its ESG-ranked businesses, an instance that was related to
shortages in the research capacity of Sustainalytics concerning SPVs (Ritchie, 2023). In fact,
practitioners from the industry admit that a lot of ESG data — in some cases up to 50% or more
— are based on estimates rather than actual sound analysis (Interview 34, 79). These examples
corroborate that the opacity of offshore-shadow-banking facilitates ‘greenlaundering’ (Schultz
& Mager, 2024) by obfuscating financing to high-carbon activities via MNCs’ offshore corporate
wealth chains. Figure 7 gives a stylized depiction of how such shadow carbon financing via
offshore corporate wealth chains may play out on a disaggregated entity level.

Figure 7. Alternative financing via offshore corporate wealth chains.
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For banks, offshore corporate wealth chains also play a role in both borrowing and lending.
Recent IPE research on offshore finance finds that more US dollars are created, borrowed and
lent offshore (so-called ‘Eurodollars’) than onshore, that is, outside instead of inside the US
(Binder, 2024). In the context of shadow carbon financing, this means banks can for example
source dollar funding via SPVs situated in one OFC and subsequently pass it on via their
offshore corporate wealth chains towards other subsidiaries located in other OFCs that then
lend to fossil fuel firms (Schultz & Mager, 2024).

Private credit

Smaller fossil fuel companies that cannot rely on offshore corporate wealth chains have
increasingly drawn on private credit to access financing in recent years. Within the short period
of 2021-2023, the volume of private loans granted to the oil and gas industry has increased
from just US$450 million to at least US$9 billion, probably much more because data quality is
low as there are no reporting obligations (White, 2024a). Total global private credit has
quadrupled over the past decade to over US$2 trillion in 2023 (IMF, 2024). Private credit is
shadow banking par excellence — lightly regulated and largely invisible to most market
participants and regulators, as one of our interviewees stated:

This is economically one-to-one like securitization, but because the order is
different, it is outside the securitization regulation, so you are completely in an
unregulated area. The lawyers say why, there’s the Alternative Investment Funds
Directive, that's fully regulated! No, it's not economically regulated, it's legally regulated,
but that’s about it (Interview 9).

Private credit funds take investment from institutional investors and grant private credit to firms
directly (Park, 2023) or via private equity funds that own them (Interview 84). The industry is
quite diverse, with the ten largest private credit fund managers comprising large private equity
firms such as Apollo, Ares or Blackstone, but also well-known asset managers such as
BlackRock, Goldman Sachs Asset Management and the investment arm of the French Insurer
AXA (Private Debt Investor, 2024). In general, most private credit funds are domiciled in OFCs,
with the Cayman Islands and Luxembourg being the two preferred offshore jurisdictions
(Dechert, 2023).

The unprecedented growth of shadow carbon financing via private credit is an
undesired byproduct of regulatory efforts and societal pressures to decarbonize the banking
system, too. One of our interviewees from a large public asset owner told us:

[...] we had a big discussion with the head of stewardship for a large asset
manager and who, in discussing about our absolute targets and proposals said: “look, if
these [targets and proposals] went through it would reduce the banks’ ability to finance
fossil fuels. And then it’s just going to go over to dark pools, to private sites, where there’s
no scrutiny. And that’s a bad thing” (Interview 68).

Indeed, banks are increasingly selling carbon-intensive loans to private credit funds out of
environmental concerns. For example, Deutsche Bank recently sold a portion of a US$600
million loan financing of an Australian coalmine to a group of private credit funds (Wijaya &
Klyne, 2024). Such transactions contributed to giving these market players a foothold in the
fossil fuel credit market, prompting some of the leading private credit lenders such as Ares and
Blackstone to very competitive pricing vis-a-vis banks’ leveraged loan offerings to gain market
shares (Brown, 2024). These effects of tighter climate-related financial regulation were
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amplified by surging interest rates and ensuing reduced risk appetite, leading banks to
withdraw from the leveraged loan market and ceding business to private credit funds (Hidalgo
& Brown, 2023; Interview 83).

However, these expansionary strategies of private credit funds are also crucially
underpinned by increased demand for high yields by institutional investors (White, 2024c).
Such demand is increasingly nurtured by private equity firms themselves, as some of them
have acquired insurance companies and tilted their portfolio holdings towards CLOs — which
are key to refinancing private credit issuance and thus lowering the cost of borrowing for private
equity funds, as the US Treasury Department reported (Cataldi, 2023; Platt & Gandel, 2023).
Institutional investors now allocate 28-35% of their assets under management to private
markets (Palladino & Karlewicz, 2024), pointing towards ample capital to back private credit
issuance for years to come.

Proved developed producing securitization

As of late, smaller fossil fuel firms also engage in shadow carbon financing via so-called
‘proved developed producing’ (PDP) securitization, creating new ABS based upon the
expected cash flows generated by proved, developed and producing wellbores as underlying
asset (Allison, 2021; Dawson et al., 2023; Parekh & Shodeinde, 2023). PDP reserves denote
the amount of oil and gas reserves that are proven to exist, whose capital expenditure has
been already incurred and that are already exploited, guaranteeing predictable revenues and
profits for companies. Oil and gas assets are moved to an SPV, pooled and split into different
tranches according to risk levels. As the prices of the underlying physical asset (PDP reserves)
can be subject to fluctuations, these operations are usually complemented by hedging and
backup servicer agreements conducted by the SPV issuer, resulting in an investment grade
rating which means that large institutional investors such as pension funds may invest in them.

Notably, the first PDP reserves securitization issuance happened in 2019 when, as
argued by Fitch Ratings (2020), ‘diminished availability of traditional funding sources has
prompted oil and gas companies to tap the securitization markets with new transaction
structures.” Accordingly, PDP securitization is another instance of carbon financing flows
shifting towards shadow banking due to the reduced availability of more traditional financing in
response to regulatory efforts and societal pressures to decarbonize the banking system.
Notwithstanding the recent introduction of this new product, PDP securitizations are already
attracting a diverse array of investors, including pension funds, large asset managers, and
insurance companies (Dawson et al., 2023). As argued by O’Leary et al. (2023) ‘these
investors also may not harbor the same reservations regarding energy investments that
traditional oil & gas investors have developed toward the industry because of concerns related
to sustainability and the clean energy transition’.

According to data from Guggenheim Securities, the market is growing fast from US$1.2
billion in 2021 to US$3.9 billion in 2022 (Paraskova, 2022). Based on a systematic analysis of
publicly announced PDP securitization transactions, we compiled a table listing information on
the issuer’'s name, transaction date, and deal size (see Table 2). Typically, the issuers of these
securities are North American upstream ‘independent’ oil and gas companies such as
Diversified Energy Company, PureWest Energy, or Jonah Energy. According to Carpenter
(2022), big integrated oil and gas firms, such as ExxonMobil, have chosen to avoid this
instrument because companies issuing these securities must enter derivative arrangements to
hedge against price volatility. While these arrangements provide a steady income that is
attractive to investors, they also limit potential gains from oil price increases.
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Table 2. Recent PDP securitization deals.

Company Date Size deal
Raisa Energy LLC September 2019  Undisclosed
Diversified Energy Company PLC November 2019 $200 million
Diversified Energy Company PLC April 2020 $200 million
Diversified Energy Company PLC April 2021 $200 million
Presidio Investment Holdings LLC (Presidio August 2021 Undisclosed
Petroleum)

PureWest Energy LLC November 2021 $600 million
Diversified Energy Company PLC February 2022 $365 million
Diversified Energy Company PLC February 2022 $160 million
Diversified Energy Company PLC May 2022 $445 million
Raisa Energy LLC June 2022 Undisclosed
PureWest Energy LLC August 2022 $365 million
Jonah Energy October 2022 $750 million
Raisa Energy LLC February 2023 $636 million
Raisa Energy LLC July 2023 Undisclosed
Maverick Natural Resources October 2023 $640 million
Diversified Energy Company PLC 2024 $1.7 billion

Source: Authors’ elaboration, publicly available data from firm websites.

So far, the largest example of PDP securitization involves Diversified Energy Company, a US
company active in the production of natural gas. The transaction was oversubscribed with over
US$1.7 billion in orders from a composite group of 18 investors (Diversified Energy, 2024),
meaning there was more demand than supply for its PDP ABS. Interestingly, Sustainable Fitch
has provided a Second Party Opinion confirming that the instrument’'s Key Performance
Indicators are in accordance with the International Capital Markets Association’s framework for
sustainability-linked bond principles. As argued by the CEO of the company, ‘[t]he offering was
assigned the first “A” rating on an operated PDP securitization and allowed the Company to
achieve an extremely competitive cost of capital’ (Diversified Energy, 2024). This suggests that
PDP securitization could develop into a significant mechanism that enables smaller fossil fuel
firms to secure financing at attractive rates while circumventing regulatory attempts to steer
financial flows towards decarbonization.

The proliferation of climate-related systemic risk

Climate-related financial risks accrue because physical, transition and litigation risks may
cause a significant share of fixed-capital and intangible assets with high carbon-intensity to
become ‘stranded assets’, losing value and thereby also affecting their corresponding financial
asset valuations negatively (Caldecott et al., 2021). An ongoing stream of assets towards
shadow carbon financing may imply that such risks are obfuscated and spread throughout
more opaque parts of the global financial system. This dynamic may increase systemic risk
(Campiglio et al., 2022; van’t Klooster & Prodani) that may cause a ‘climate Minsky moment’
(Bolton et al., 2020; Miller & Dikau, 2022), triggering a global financial crisis. One interviewee
told us that ‘things going offshore and [...] all of that [...] makes it harder for even governments
to kind of manage what's going on’ (Interview 80). This new form of ‘climate-related’ systemic
financial risk — captured by the term ‘green swan’ (Bolton et al., 2020) — resonates with Haberly
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and W¢jcik’'s (2017) conceptualization of OFCs as hubs for risk-prone financial innovation via
offshore-shadow-banking.

Shadow carbon financing may increase climate-related systemic risks in various ways
shown in Figure 5. Loan securitization (1) and emission risk transfers (2) such as synthetic
securitizations enable banks to move existing loans or their carbon-credit risk from their
balance sheet into the shadow banking system by passing it on to NBFls. Such originate-to-
distribute models of lending have already faced criticism regarding moral hazard impacts on
loan underwriting standards, such as exaggerated earnings and income statements of
borrowing firms (Park, 2023), as well as creating negative feedback loops during crises (IMF,
2024). As one interviewee put it, the problem is that ‘all of these things create more distance
between the providers of capital and the users. And it's always that distance that creates
problems’ (Interview 80).

Bond financing (3) allows banks to continue profiting from financing fossil fuel MNCs
off their balance sheets too by acting as underwriters, while climate-related risks end up on
institutional investors’ balance sheets. Reputational and regulatory pressures have already
changed the composition of investor ownership of corporate bonds exposed to such risk after
the Paris Agreement, with more climate-conscious investors opting out, leading to a higher
concentration of risks among fewer actors (Seltzer et al., 2022). This point suggests a shift of
climate-related risks to less transparent and less accountable investors, potentially raising
systemic risk. Lastly, the world’s largest fossil fuel producers have increased their issuance of
long-dated debt, exposing investors to substantial risks well into 2050, when net-zero should
be achieved (Richardson, 2024). Moreover, even though banks are crucial enablers of fossil
fuel financing in channels (1) — (3), from a financial supervisor's perspective, ‘it basically moves
risks out of the balance sheet of banks’ (Interview 86), thus lowering the metric of so-called
financed emissions (EBA, 2021; Interview 9, 85, 87).

Figure 5. Shadow carbon financing channels (risk management and bond financing).
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Shadow carbon financing via private capital markets also opens several avenues for the
proliferation of climate-related risks (see Figure 6). In the case of carbon asset partitioning (4),
such risks increasingly accumulate in private equity markets (Go6zlugdl & Ringe, 2023) and
among private equity funds in particular. Private equity M&A operations, including fossil fuel
assets, often take the form of LBOs which are typically financed through ‘leveraged loans’ (60-
80%) that are primarily provided by large global banks which have historically played — and
continue to play — a crucial role in facilitating LBOs (Sissoko, 2023). Leveraged loans (or
tranches thereof) are then often turned into CLOs, as large commercial and investment banks
do not usually want to keep this exposure on their balance sheet.

CLOs, whose originating SPVs are often legally domiciled in OFCs such as the Cayman
Islands (Tempkin, 2022), constitute a financial instrument with the clear potential to make
systemic risk much more opaque and thus harder to assess. This is because most refinancing
instruments involved in private equity activities bear little to no disclosure requirements (Park,
2023): all CLOs and most junk bonds and subprime corporate loans are not required to file
public statements with the US’ Security and Exchange Commission. By now, CLOs may well
have overtaken the outstanding levels of CDOs, which played a pivotal role in triggering the
financial crisis of 2008 (Sissoko, 2023). Hackenberg et al. (2024) have found that CLOs exploit
situations in which other investors divest from fossil fuel assets by increasing their investments
in carbon-intensive industries, thus taking on more climate-related risks.

Fossil fuel MNCs can access and obfuscate carbon financing via offshore corporate wealth
chains (5), meaning that creditors holding their loans, bonds and equity may accumulate more
climate-related risks than they would like to. Such ‘greenlaundering’ (Schultz & Mager, 2024)
poses a challenge for banks that strive to live up to their climate pledges, as one interviewee
working at a French bank told us:

Coal can kill your reputation, [...] we try to avoid it as much as possible but
sometimes, you lose. [...] every six month we have people downstairs protesting [mostly
because of] financing some big trader. He has some SPVs, financing some other SPVs
that are in the end financing some coal via shadow banking (Interview 27).

But also financing smaller fossil fuel firms via (6) private credit and (7) PDP securitization is
likely to spread climate-related risks through institutional investors’ direct exposure to private
credit funds and holdings of PDP ABS. This risk is aggravated by the complexity and opacity
of private credit intermediation that many institutional investors may not be aware of. According
to some observers form the industry, private credit funds are unlikely to face the consequences
of materializing climate-related risks because of their legal structure as limited partnership
funds — meaning that ‘the liability is all with the investors’ (Agnew et al., 2025). In Europe,
regulators are particularly focusing on private equity and credit markets as sources of financial
instability, with an ECB supervisory board member stating that arguments from the industry
about the benefits of risk diversification across multiple balance sheets ‘reminded [her] of the
subprime crisis’ (Arnold & Mourselas, 2024) that brought the global financial system to the
brink of collapse between 2007-9. One interviewee from the securitization industry told us: ‘|
think this is extremely critical from a macroeconomic point of view, because bank lending is
being replaced by non-banks' (Interview 9).
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Figure 6. Shadow carbon financing channels (alternative financing).
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Therefore, climate-related systemic risk is increasingly occupying macroprudential supervisors
in the EU: in a joint report, the European Central Bank and the European Systemic Risk Board
highlight that ‘evidence accumulates on the systemic dimension of climate-related financial
risk’ (ESRB, 2022). Hence, (sustainable) financial regulation must address shadow carbon
financing via offshore-shadow-banking with the aim of ‘preventing a climate Minsky moment’
(Miller & Dikau, 2022). The relevance and urgency of this issue lies in the fact that the NBFI
sector continues to grow rapidly, surpassing the regulated banking system (Palladino &
Karlewicz, 2024). Therefore, even if commercial banks manage to align their balance sheet
and risks with the green transition, the shadow banking system will still provide financing to
high carbon activities (Kedward et al., 2024). Yet current sustainability-related regulation has
focused primarily on enhancing non-financial disclosure as well as an improved monitoring and
management of climate-related financial risks of banks, not NBFls.

Conclusion

In this paper, we have introduced the concept of shadow carbon financing, which describes
the redirection and/or obfuscation of carbon financing flows via alternative financial actors,
entities, and instruments that are often registered in offshore jurisdictions. We identify seven
different channels through which shadow carbon financing can operate: (1) loan securitization,
(2) emissions risk transfers, (3) bond financing, (4) carbon asset partitioning, (5) offshore
corporate wealth chains, (6) private credit, and (7) proved developed producing (PDP)
reserves securitization. The first two channels correspond to a logic of risk management and
primarily pertain to commercial banks. The last five channels are different means via which
high-carbon firms are able to access alternative financing. All channels involve the shadow
banking system and offshore finance to some degree. Moreover, all channels of shadow
carbon financing facilitate the circumvention of regulatory attempts to steer financial flows
away from high carbon activities and thus ultimately enable the continuance of carbon
financing.
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In essence, shadow carbon financing makes it much more difficult for investors and for
regulators to trace and assess climate-related financial risk, because the involved actors and
instruments from the offshore-shadow-banking nexus are much more opaque than regulated
commercial banks. The secrecy provided by offshore jurisdictions and NBFI effectively hides
risks related to decarbonization. This echoes the argument made by Galaz et al. (2018) and
more recently Atiles and Whyte (2025) that disentangling the complex web of MNC'’s
subsidiaries in offshore jurisdictions is key to understanding the impact of global finance on the
environment and climate change.

More research is needed on every shadow carbon financing channel to assess its
impact more precisely. However, we can already conclude that if the offshore-shadow-banking
nexus is not included in regulation aiming at advancing the green transition it seems very likely
that due to the high mobility and fungibility of capital more and more carbon financing will shift
out of the light — the regulated financial system — info the dark — the shadow banking system.
This would essentially thwart the objective set in the Paris Agreement to make finance flows
consistent with decarbonization pathways. Climate science findings are clear — the negative
impact from global climate change will increase every decade. Shadow carbon financing will
likely lead to a migration of assets, funding and risks related to carbon-intensive activities to
NBFls from the opaque shadow banking system that most likely do not have the (balance
sheet) capacity to absorb the substantial losses that will materialize at a certain point in the
next decades. This might threaten financial stability and, once again, require a public bailout
of overly risky and opaque financial activities. Therefore, we also call for more research on the
potential proliferation of climate-related risks via the various shadow carbon financing channels
discussed in this paper.
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