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Abstract
The green transition requires a substantive shift in financial flows that will not occur without policy
interventions. We map out and critically assess the dominant, ‘risk-based’ approach which relies on
changing the relative prices of green /dirty assets. Since it outsources the pace and nature of
decarbonisation to private capital, the risk approach is poorly equipped to deal with the shift towards
market-based finance, is vulnerable to arbitrage and regulatory capture, and is unable to deal with
uncertainty or carbon lock-in dynamics. We propose an ‘allocative green credit policy’ regime that is
organised around green industrial policy objectives and democratically agreed green missions. This
draws on post-war credit policy regimes as it involves both quantitative and priced-based
interventions in credit and institutional capital markets but also deals with the specific challenges
posed by market-based finance. We discuss the implications of such a regime for central bank
independence, inflation targeting and the management of stranded assets.
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1. Introduction
The green transition1 requires a fundamental transformation of our economies, and with it, of
financial flows. Clean energy-related investment alone will need to reach $4 trillion annually by
2030 from around $1 trillion now to achieve net zero by 2050 (IEA 2021). Rising energy prices,
exacerbated by the invasion of Ukraine, have made the task of energy decarbonisation, and the
question of financing renewables, even more pressing. In parallel, the higher inflation rates that
may potentially underpin the green transition also pose serious questions for macro-financial
policies (Schnabel 2022).
The macro-financial aspects of structural transformation remain disputed. Historically, central
banks coordinated with ministries of finance and other government agencies to proactively steer
credit and support major structural change of the type required by the climate crisis,
complementing active fiscal and industrial policy regimes (Monnet 2018; Mikheeva and RyanCollins 2022; Bezemer et al. 2021). Such coordination is absent today. Fiscal authorities typically
focus on carbon prices, including via carbon contracts for difference, while the green turn in
central banking is usually, albeit not exclusively, motivated by financial stability concerns
(Schnabel 2021; Bank of England 2021b). In some cases, central banks aim to mobilise private
capital, as for example the Bank of Japan’s green lending framework (Nishimura 2021).
A growing scholarship has developed analytical lenses to examine these dynamics. Baer et al.
(2021) distinguish between ‘promotional’ interventions to directly influence the allocation of
capital and ‘prudential’ interventions seeking to protect private finance from extreme climate
events that would morph into climate Minsky moments (Carney 2015). They identify a
‘promotional gap’ in Europe, whereby European green technocrats prioritise prudential tools that
expand the climate-related information available to market actors, and account for this gap
through two institutional dynamics: path-dependent reliance on market mechanisms, and a strong
allegiance to the independence of technical delegated authorities supervising markets (see also
Dikau and Ryan-Collins 2017).
Other scholars have distinguished between ‘market-fixing’ and ‘market-shaping’ approaches to
green financial policy (Ryan-Collins 2019; Kedward et al. 2020; Chenet et al 2021). Central
banks in high income countries remain wedded to the former, prioritising the reduction of
information gaps to improve market pricing. But such an approach, scholars argue, is ill-suited for
the radical uncertainty posed by climate change, which instead requires the state to steer financial
markets more actively. Emphasising the same logic, Dafermos (2021) argues that central banks
and regulators typically prefer the ‘risk exposure’ to what he terms the ‘systemic risk’ approach
because the former conceives of central banks as neutral guardians of private exposures to
climate risks, whereas the latter stresses the active contribution that central banks make to the
climate crisis, by, for instance, hardwiring a carbon bias in their monetary policy operations through
their commitment to the principle of market neutrality (see also Dafermos et al. 2022).

1
Which we define as a structural transition away from carbon-intensive/environmentally damaging activities towards low
carbon/sustainable production and modes of living.
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Although institutionally rich, these accounts neglect the extent to which decarbonisation
strategies reflect the broader institutional context that configures the relationship between private
finance, central banks and fiscal/industrial authorities. In particular, decarbonisation policies need
analytical anchoring in the context of the modern market-based financial system. Market-based
finance involves systemic interactions between banks, the traditional creators of private credit, and
institutional investors and other financial actors operating through capital markets (Hardie and
Howarth 2013). Banks now borrow on international money markets, against collateral securities,
or securitise their loans. In turn, institutional capital – institutional investors and their asset
managers – have become important sources of funding via both traditional capital and alternative
markets.
The critical macro-finance literature is a useful approach to consider this challenge since it plays
close analytical attention to the dynamic interaction between financial market structure and
macro-economic policy tools (see Gabor 2020, Dutta et al 2020). The growing importance of
market-based finance, it argues, has tested the limits of the macro-institutional architecture of the
past 40 years, whereby central banks targeted inflation under a regime of monetary dominance
that subordinated fiscal policy (see Schnabel 2021) and prioritised a micro-prudential approach to
financial regulation. The collapse of Lehman Brothers brought a series of policy innovations to
stabilise market-based finance, including outright central bank purchases of government bonds to
preserve its new macro-financial role. It also accelerated the rise of the de-risking state,
understood as a new mode of macro-financial governance that deploys monetary, fiscal and
regulatory interventions to change the risk/return profile of existing and new financial asset
classes with the explicit aim of mobilising the glut of private institutional capital to close financing
gaps2. This includes ‘climate de-risking’ interventions that seek to change the risk/return profile
on existing and new assets through, for instance, green bonds or green taxonomies (NGFS 2019;
Dafermos et al. 2021; Gabor 2021).
We draw on this lens to analytically distinguish between a risk-based approach to decarbonisation
and allocative green credit policy3 (Table 1). The risk approach to decarbonizing private finance
stresses market signals, both by enhancing price discovery and by correcting relative prices. Its
overarching logic, framed by the macro-financial status-quo of monetary dominance, is to
outsource the pace and nature of decarbonization to private finance. In its weak version, that
currently dominates policy debates, it stresses risk exposures and relies on informational
mechanisms that include better disclosure of climate-related financial risks (TCFD 2017; NGFS
2019), and the development of sustainability taxonomies alongside scenario analysis and climate
stress testing. These together will, it is believed, improve the effectiveness of price signals,
weakened by market failure to price climate risks, and lead to the rapid reallocation of capital in
2
The growing portfolio glut reflects several macro-financial choices of the past 30 years including the weakening of
multinational taxation regimes, the withdrawal of the welfare state from public health and pension provision and
enhanced banking sector regulation that has encouraged reallocations towards institutional capital that has received
less regulatory attention (see Gabor 2020; 2021 for discussion). On the monetary side, the unconventional monetary
policies introduced post-Lehman Brothers have encouraged investors to search for yield outside ‘traditional’ assets like
government bonds, and to move into new asset classes, including private equity funds.
3
We use the term ‘credit policy' as a shorthand for policies that influence the allocation of flows of bank credit and
institutional capital.
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alignment with the green transition (Christophers 2017; Chenet et al. 2021). In its stronger
version, the risk approach includes incentive mechanisms that target relative prices, by de-risking
green assets, as for instance the Bank of Japan’s incentives for banks’ green loans, or the
European Central Bank’s growing interest in green long-term refinancing operations (T-LTROs).
Despite its growing prominence and prioritization within mainstream policy circles, especially over
the past five years, the risk-based approach has not succeeded in materially shifting financial
flows away from transition-incompatible activities and towards the rapid build-out of urgently
needed green solutions. Indeed, bank credit to carbon-intensive sectors, including to firms
expanding fossil fuel reserves, has continued to increase in the five years since the Paris
Agreement was signed (Rainforest Action Network 2021), even in the Eurozone where climate
policy is generally regarded to have been among the most ambitious (ECB 2020, p.73).
Meanwhile, several years after the launch of the market-led TCFD in 2017, climate-related
financial disclosures have yet to shift investment allocation for the majority of financial institutions
(Christophers 2019; Hook and Vincent 2020; Ameli et al. 2021).
In this paper, we reflect upon the intellectual limitations of the risk-based approach that gives rise
to these unsuccessful outcomes, including its vulnerability to regulatory capture, and inability
effectively address radical uncertainty and carbon lock-in dynamics. We especially explore the
prominence of market-based finance as an increasingly significant creditor to incumbent,
transition-incompatible sectors and the regulatory arbitrage opportunities created by current blindspots in the risk-based approach.

Table 1. Articulating the differences between risk-based and green credit policy approaches to
decarbonising finance

Source: Authors

To address these challenges, we outline an alternative ‘allocative green credit policy’ framework,
driven less by financial markets, and more by the industrial and economic policy ‘mission’
(Mazzucato 2021) of structurally transforming energy, food, housing and transport systems for the
green transition. The state uses its market-shaping capacity to accelerate the green transition,
with green industrial strategy goals prioritised above narrowly nudging relative prices. This is an
explicitly more interventionist approach, informed by the historical credit policy experiences of the
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post-war period. It prioritizes the drastic reduction of dirty finance through coercive price and
quantity-based mechanisms, and the promotion of financing where it is part of a clearly defined
industrial strategy or internationally agreed objectives. Our framework extends recent analyses of
credit policy (e.g. Bezemer et al. 2021; Dikau and Volz 2021; McDonagh 2021; Smoleńska and
van ’t Klooster 2022) to evaluate the challenges posed by market-based finance, and proposes
possible credit policy tools to target institutional capital (or ‘shadow banking’), as well as regulated
financial institutions. In particular, we reflect upon the appropriate role for both quantity-based
mechanisms, such as maximum lending ceilings (for undesirable sectors) and minimum lending
floors (for strategic industries), as well as price-based interventions.
To clarify, we propose that a green credit policy framework will be more effective than a marketled risk-based approach in accelerating the decarbonisation of finance. However, this is not to say
that we deny the significance or relevance of systemic climate-related financial risks. On the
contrary, we show how explicitly allocative credit policy, grounded in green industrial policy goals,
will be more effective in addressing endogenous systemic financial risks.4 In this sense, our
proposal also follows on from recent work arguing for central banks and financial supervisors to
align their policy toolkits with government Net Zero targets as the most prudent means of
managing risks to financial stability (Robins et al. 2021; Barkawi and Zadek 2021).
The rest of the paper is structured as follows. Section 2 maps and articulates the mechanisms of
the emerging risk-based approach to decarbonising finance. Section 3 challenges this risk
approach, illustrating its intellectual limits. Section 4 outlines a new case for green credit policy in
the context of an alternate macro-financial regime. Section 5 proposes a typology of allocative
credit policies and explores the effectiveness of various tools in targeting both bank credit and
market-based finance. Section 6 discusses the institutional challenges in implementing this
framework and reflects upon further areas for research. Section 7 concludes.

2. The emerging status quote: the risk approach
The market-led, risk-based approach that currently dominates emerges from the current macroeconomic status quo, which prioritises ‘monetary dominance’. This can be defined as the
(operational) independence of inflation-targeting central banks from fiscal authorities alongside
fiscal and industrial conservativism, with fiscal policy viewed primarily as (at best) a tool for shortterm macro-economic stabilisation (Bernanke 2003).5 The state is expected to assist private
finance in its efforts to lead the green transition, given the twin assumptions of limited fiscal
capacity and the superiority of private credit markets in efficiently allocating capital (Bezemer et al.
2021; Gabor 2021). State support is required to guide the trillions of dollars of private finance, for
4
By ‘systemic’, we mean impacting on the entire macro-financial system rather than simply the financial stability of
individual banks. See for example Chenet et al (2021), Monnin (2018; 2021) and Dafermos (2022) for perspectives
that emphasize a more interventionist role for the state in incorporating systemic climate-related financial risks in to
policy frameworks.
5

The massive fiscal expansions that occurred during the Covid-19 crisis, apparently accommodated by central bank
Quantitative Easing programs, have led some to question monetary dominance (Bartsch et al. 2020). However, the
Covid-crisis has not, as yet, lead to any major or permanent institutional shifts in macro-economic policy frameworks. For
example, fiscal rules pertaining to the size of the budget deficit or debt-to-GDP ratio have been reimposed in highincome economies, alongside price stability remaining the dominant objective of monetary policy.
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instance the USD 130 trillion of the Glasgow Financial Alliance for Net Zero, away from dirty into
green activities, whose higher risks relative to returns and intensive capital requirements deter
investment.
Under this macro-financial regime, risk-based policy pursues decarbonisation through a two-pillar
approach: enhancing price discovery (market-fixing) and correcting price signals (de-risking). Both
ultimately delegate the pace and direction of the green transition, and the capital reallocation
challenge it encompasses, to the private sector.
Market-fixing strategies aim to improve the clarity and provision of climate-related information and
to encourage the internalisation of climate-related risks into market pricing. It is assumed not only
that climate-related risks are measurable, but that private actors will act on disclosures of such
information in their capital allocation decisions. This will mitigate systemic risks as actors rationally
managing their individual risk exposures. It is no coincidence that such a risk-based narrative has
become dominant amongst central banks concerned with the climate crisis. Risk disclosure and
transparency is fundamental to the international Basel III regulatory framework and has
consequently become a central pillar of the emerging consensus on climate risk management
(e.g. see NGFS 2019). Such risk-based logic is also in line with the narrow ‘prudential’ motivations
of these institutions’ primary mandates (Baer et al. 2021; Chenet et al. 2021). Accordingly, the
green strategies of central banks and regulators in high-income countries have prioritised the
development of forward-looking scenario-based risk analysis methodologies and incorporating
private-sector led climate risk disclosure initiatives into supervisory expectations (e.g. Bank of
England 2019; ECB 2020; NGFS 2020).
De-risking strategies complement market-fixing strategies by adjusting the risk/return profile of
financial assets to closer align these with the preferences of market-based financial actors (Gabor
2021). Here, the de-risking state socialises a series of risks (liquidity, political, demand or
exchange rate) to mobilise private finance for public purposes, under the conservative macroeconomic assumption that there is not enough fiscal space for public investment, combined with
the market constraint that the high risks of capital-intensive green projects deter private investors.
Carbon contracts for difference, central to the EU’s RePower Europe plans for instance, are a
fiscal de-risking tool to mobilise private investment in renewable energy. Similarly, in the Global
South, a ‘Wall Street Consensus’ led by the World Bank encourages states to achieve the SDGs
by entering into de-risking partnerships with institutional capital aimed at creating investible
assets in social and other infrastructure (Gabor 2021; Musthaq 2021). More recently, there have
been calls to extend de-risking strategies to nature conservation, most notably by treating ‘natural
capital assets’ as public infrastructure in the creation of new blended finance–based ‘new asset
classes for nature’ (Deutz et al. 2020; Paulson 2020; Lankes 2021). These interventions should
be appreciated within the context of a broader macro-financial shift in support of regulatory,
monetary and fiscal de-risking of a variety of assets, including climate, infrastructure, housing and
government bonds (Dafermos et al. 2020).
These informational and incentive mechanisms aim for an ‘orderly’ reallocation of private financial
flows. Yet, unlike the credit guidance policies common during the 20th century, the risk approach
does not overtly seek to target sector-specific prices or quantities of capital in alignment with a
particular decarbonization pathway. The use of market-fixing strategies effectively defers sectoral
6

allocation decisions to the private sector, who are assumed to objectively evaluate climate risk
information and efficiently reallocate capital accordingly (i.e., a 'deferential transition' - see
Smoleńska and van ’t Klooster 2022). Policy interventions are instead designed only to encourage
this effort by increasing (decreasing) the relative price of dirty (green) credit created on bank
balance sheets or in asset markets through signalling and demand effects.
For instance, aligning asset purchase portfolios and collateral frameworks with climate transition
plans effectively uses the central bank’s balance sheet, as a significant buyer and market maker
of sovereign and corporate bonds, to directly influence but not fix the market price of credit. The
central bank’s purchasing power can lower yields and hence borrowing costs for those companies
and sectors that are deemed eligible for these programmes, whilst increasing it – in relative terms
– for those that are excluded. Demand effects are second order because central banks’ corporate
bond and collateral portfolios are small as a proportion of assets held by global financial
institutions (Hauser 2021, p.8).6 In turn, central banks have emphasised the importance of
signalling effects in communicating to markets central banks’ views about green versus dirty
assets (e.g. Bank of England 2021; Weidmann 2021).
Importantly, risk-based policy retains its institutional commitment to monetary dominance, even
where new green mandates would legitimise greater central bank alignment with government
transition plans. For instance, in a review of climate change implications for monetary policy, the
Network for Greening the Financial System (NGFS) assessed potential monetary and credit policy
options through the lens of a perceived trade-off between climate mitigation/risk protection and
monetary policy effectiveness (NGFS 2021). The review identified policies reliant upon market
mechanisms as potentially the most impactful (e.g. pricing adjustments to collateral haircuts and
targeted refinancing operations), despite acknowledging potential operational difficulties.
To clarify the analytical purchase of our macro-financial understanding of the risk approach,
consider the case of the Bank of England, one of the first large central banks with an explicit
environmental mandate. Intuitively, its decarbonisation strategy seems to go beyond a risk
approach: in November 2021, for example, it announced plans to ‘green’ its corporate bond
purchase scheme (CBPS). However, our macro-financial lens places this development firmly
within the risk approach, for two reasons. First, the escalation strategy is explicitly guided by
market neutrality, deploying price-based incentive mechanisms at intra-sectoral level to avoid
overt allocative interventions (Dafermos et al. 2022) that could be described as industrial policy. In
practice, this means that the Bank would tilt reinvestments within but not across sectors – for
example, by buying the ‘best-in-class’ fossil-related corporate bonds (as measured by a scorecard
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By the Bank of England’s own calculations, its £20 billion corporate bond purchase scheme (CBPS) accounts for just
6.5% of the sterling corporate bond market, 0.5% of all sterling traded assets, and just 0.01% of assets held by global
financial institutions (Hauser 2021). At over ten times its size, this would make the ECB’s corporate sector purchase
programme – one of the largest of its kind in the world – account for around 0.11% of total institutional assets globally.
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of multiple climate metrics7) rather than committing to exclude the sector all together (Bank of
England 2021a).
Second, as inflation began to rise, the subordination of the de-risking approach to the primary
objective of price stability prompted the Bank to abandon its decarbonisation plans in February
2022, committing to unwind its corporate bond portfolio by the end of 2023 for quantitative
tightening purposes. The Bank’s strategy hence preserves the macro-financial architecture of
monetary dominance, with its institutional separation between monetary, fiscal and industrial
policy. This matters, we argue, because it subordinates, and can easily sacrifice decarbonization to
the price stability objective. Instead, consistent with a risk approach, the Bank has effectively
washed its hands of its policy role in accelerating the decarbonisation of private finance,
outsourcing its pace and the direction to private capital.
Climate responses across the world also demonstrate the risk approach in action. The Swedish
government, for example, will guarantee up to 80% of the principal of long-term loans to largescale green industrial projects. France has a long-standing zero-interest housing loan scheme,
delivered through domestic banks (who receive subsidies in compensation), which in recent years
has extended to green housing retrofits: l’éco prêt à taux zero.8 The Bank of England and the ECB
have engaged with proposals for green targeted refinancing operations and differentiated capital
requirements – with the latter under review at both central banks (Cox 2020; Baranovic et al.
2021; PRA 2021). However, both have argued that evidence of an established risk differential
between green and dirty activities is necessary to justify the use of such policies (e.g. PRA 2021).
By June 2022, no central bank or regulator in high income countries has adopted policies to
explicitly penalise dirty assets.
Similarly, despite accepting that the operational principle of market neutrality hardwires a carbon
bias in monetary policy operations (e.g. Schnabel 2021),9 many central banks have been reluctant
to abandon market neutrality altogether; a decision to preserve the appearance of independence
against (conservative) charges that green monetary/regulatory policies are incompatible with
operational independence (e.g. Gros 2020). The overt questioning of market neutrality hence
serves to construct legitimacy for de-risking interventions rather than hard credit allocation
policies. The most salient example in this regard is the Bank of Japan (BoJ), who in 2021 became
the first major central bank to launch a green targeted refinancing operation, allowing banks to
access long-term zero interest refinancing for green lending until at least 2031. Despite
acknowledging the limitations of market neutrality in principle, the BoJ has been explicit in
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The climate scorecard will take into account (1) the latest level of the firm’s carbon intensity, measured by CO2e
emissions per million pounds revenue; (2) backward-looking measures of past change in absolute emissions, measured
as a weighted moving average over the past 3 years; (3) how firms’ climate-related financial disclosures compare to
sector standards; (4) the presence (or not) of emissions reduction targets, with extra credit for those validated by a third
party.
8

See https://www2.sgfgas.fr/web/site-public/ecopret-a-taux-zero
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Since 2010, central banks have organised unconventional corporate bond purchases under market neutrality,
reproducing relative market shares to avoid privileging any particular bond issuers. Yet in practice ‘following the market’
means that central banks replicate existing market failures in (mis)pricing climate risk, thereby implicitly subsidizing
carbon issuers (say Shell) when purchasing corporate bonds. A similar subsidy arises within the collateral framework
underpinning conventional interest rate policies, where central banks accept collateral at market prices.
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emphasising that loan allocation decisions will be left entirely to banks – including the
interpretation of whether a loan is ‘green’ or not (Clarke 2022). The BoJ instead trusts that
climate risk disclosure frameworks (most notably the private-sector–led TCFD) would work as the
disciplining mechanisms against greenwashing (Nishimura 2021). This reassertion of a marketneutral role is particularly striking from the central bank that has intervened most extensively –
both in terms of size and scope – in domestic financial markets, in particular equity markets,
through its various quantitative easing programmes.
Overall, these examples suggest that even at its most ambitious, decarbonization under monetary
dominance amounts to risk-based policy that targets only the relative price of green/dirty credit.
From this perspective, central banks aim primarily to influence market prices through demand and
signalling effects triggered by adjustments to the relative quantities of dirty/green corporate
bonds held in unconventional portfolios, or to the terms on which these bonds are accepted as
collateral. Critically, as exemplified in the Bank of Japan’s case, the criteria for setting such
adjustments across sectors are not in alignment with a government strategy to promote or
discourage certain activities. Instead, the sectoral allocation decision is largely handed over to
market-derived estimates of climate risk, with private finance still seen as best able to allocate
capital once such risks are considered. In this way, the risk-based approach delegates the specific
pace and nature of the transition to private finance. Quantity-based credit allocation policies are
rejected (or not even considered) as viable policy options. Whether this is due to an ongoing
adherence to the view that such intervention would lead to the inefficient allocation of investment
(distortion critique) (Bezemer et al. 2021) or whether it is more to do with concerns over central
bank independence and the strict institutional separation of monetary and fiscal spheres (‘mission
creep’) is unclear.

3. Challenging the risk approach
The risk approach, valuable as it may be as a policy innovation, suffers from conceptual and
practical flaws that limit its effectiveness in either supporting rapid decarbonisation or addressing
systemic climate risks. The market-fixing and de-risking pillars neglect, first, structural issues
constraining the provision of green credit, and second, the dynamics of market-based finance,
where opportunities for arbitrage and regulatory circumvention will undermine the efficacy of
relative price adjustments. Thirdly, pricing mechanisms are increasingly understood to be blunt
tools to energize orderly structural transformations – unable to account for the radical uncertainty
and non-linearities associated with ecological threats and green innovation (among other things).
Fourth, there are important but neglected political economy questions surrounding the reliance on
private sector–led decarbonisation and the problem of ‘greenwashing’. We address each of these
in turn.

3.1 Structural impediments: the rise of market-based finance
There are several reasons why signalling and demand effects, while an important step towards
decarbonisation, are unlikely to trigger a financial system-wide reallocation of capital or even a
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systematic incorporation of climate risk factors, as the NGFS (2021) predicts. The focus on
central bank asset purchases and collateral frameworks means that only a subset of financial
assets will be targeted, namely the highest-rated sovereign, corporate and covered bonds and
asset-backed securities, and the most senior tranches of highly rated securitised bank loan
portfolios. This subset of asset classes, in turn, provides financing mostly to established, wellcapitalised companies able to access large-scale capital market financing. Yet in market-based
financial systems, credit creation occurs both on banks’ balance sheets and via capital markets
(Gabor 2016, Coeure 2016). Aligning private finance with the goals of the green transition thus
needs frameworks for decarbonising institutional capital – pension funds, insurance companies,
family offices and their asset managers, including alternative asset managers like Blackrock– that
have collectively generated a global portfolio glut, typically described in decarbonisation debates
as the trillions of institutional investors looking for investible projects (Gabor 2021).
The portfolio glut matters for the decarbonisation of finance in two ways. First, investors managing
the glut of institutional capital often argue that green projects are often non-investible, in that their
risk/return profile is inconsistent with investor preferences or mandates. But regulatory, monetary
or fiscal de-risking cannot systematically improve the investment appeal of these assets. Indeed,
many green industries are qualitatively different sectors from their carbon-intensive incumbents.
As a result, market actors leading green innovation are often excluded from the sorts of finance
targeted by the risk-based approach until much later in the innovation cycle (Mazzucato and
Semieniuk 2018). The renewable energy industry, for example, is more geographically
fragmented, sensitive to local conditions, lacks consolidation (i.e., ‘Majors’), and is not (yet)
producing a globally-traded, dollar-denominated commodity – compared to the fossil fuel industry
(Ameli et al. 2021). Renewables are consequently treated by financial investors as a developing
asset class rather than as an equivalent to fossil fuel incumbents that only requires pricing
incentives to stimulate capital reallocation (Ameli et al. 2019; Donovan et al. 2020). Scaling up
both demand and supply of finance for green innovation is likely to require a supportive policy
environment that is much broader than targeting just price incentives (Aghion et al. 2014; Hall et
al. 2017).
Second, and equally important, dirty penalising policies must include the complex ecosystem of
institutional capital to avoid carbon assets moving onto opaque balance sheets, such as private
equity funds. For example, the Private Equity Stakeholder Project documented that the top 10 US
private equity firms have increasingly been absorbing fossil assets divested by large fossil fuel
companies and investors (Seidman et al. 2022). This example illustrates that, paradoxically, while
large investors like pension funds may be ostensibly divesting from fossil assets, their indirect
support for high carbon activities, including the exploitation of fossil fuels, continues via their
private equity allocations. This points to the larger question of the extent to which climate derisking strategies concentrated on decarbonising the central bank’s balance or regulated
commercial banks’ portfolios can effectively reduce market-based financing for dirty capital
market activity, both of banks and shadow banks.
To trace this, it is important to map the distinctive instruments through which market-based
finance extends green and dirty credit (Figure 1). Institutional capital - including pension funds,
insurance companies, Sovereign Wealth funds, or family offices and their asset managers - can
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allocate dirty financing via equity (and equity ETFs/funds) and bonds (and bond ETFs/funds) or
indirectly via alternative asset managers like hedge funds and private equity funds. For instance,
Fidelity’s Corporate bond fund invests 80% of its assets in investment-grade foreign and
domestic corporate bonds, and the rest in liquid sovereign bonds & cash, tapping into institutional
demand for shorter duration and limited interest rate sensitivity.
Alternative asset managers in turn finance dirty activities via private credit markets, dirty
equity/bonds or by acquiring physical fossil assets. Private credit markets – by which we refer to
loans extended to companies by private equity funds and other alternative asset managers - are
increasingly important for companies in higher credit risk middle and low-income countries,
particularly in Asia (Aramonte and Avalos 2021). It is estimated that private credit markets
reached USD 1.53 trillion assets under management by 2022, of which USD 438 million in dry
powder (outstanding credit capacity). Pension funds are the largest ultimate lender via private
markets, contributing 70% of total commitments to private equity and private credit, alongside
other institutional investors and high net worth individuals. For instance, the private equity
company Blackstone, the world largest alternative asset manager, runs the Blackstone Private
Credit Fund with a loan portfolio of USD 36 billion in June 2022.
Finally, when placing cash via the repo market, institutional capital can also provide indirect
financing to holders of dirty bonds (and thus ease financing conditions for dirty issuers), by
accepting those bonds as collateral. The International Capital Markets Association has proposed
to approve green labelling for repos where the cash proceeds obtained are deployed for ‘green’
activities, even if dirty bonds are used as collateral. With this, ‘green’ repos are in practice
financing dirty bonds.
Taken together, the rise of market-based finance over recent decades has created multiple
alternative sources of credit and capital that rival the banking sector in size and scope, but which
are not subject to the same regulatory regime. Its significance lies in the potential for dirty sectors
to continue to access finance even if banks successfully transition their balance sheets. To
address this, a green regulatory regime must explicitly target such market-based dirty credit flows,
via price- or quantity-based mechanisms.
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Figure 1. Avenues by which market-based finance allocates finance to dirty activities

Source: Authors’ illustration

3.2 Regulatory arbitrage
The risk-based approach is vulnerable to the arbitrage and regulatory circumvention opportunities
it creates for financial actors outside the purview of the regulated banking sector. In particular,
higher relative interest rates for dirty credit and the signalling effect of central bank portfolio
adjustments are unlikely to hinder the investment intentions of institutional lenders (so-called
‘shadow banks’) mapped above, including hedge funds, private equity, and off-balance sheet
financing structures, that create credit independent of supervisory and regulatory oversight.
Rather, the opposite is likely to be true: higher relative interest rates for dirty credit are likely to
attract yield-hungry shadow lenders, who in many cases are not subject to the same shareholder
or regulatory pressures regarding climate risk disclosure.
Indeed, such dynamics are now widely acknowledged to be at play in the oil and gas lending
space across North America and Europe. As banks pull out, large-scale exploration and
production debt deals are now being underwritten by private equity and hedge funds, who are also
purchasing loan portfolios at significant discounts from traditional banks (Porter and Deveau
2021). Moreover, the predictable cashflows and respectable credit ratings of mature oil and gas
companies make them well-suited to raising finance through off-balance sheet securitisation
structures, which are growing in popularity (Kang 2021; Allison 2021). While these developments
do point to a higher cost of capital for the oil and gas sector, these relative repricing effects have
not been enough to curtail investment appetite, especially as we move into a commodity boom
cycle.
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3.3 Radical uncertainty
The risk-based approach encourages the internalisation of climate risks into asset prices through,
for example, disclosure initiatives and the use of climate-aligned ratings provided by objective third
parties. The Bank of England’s Green corporate QE plans, for example, align eligibility criteria with
the UK government’s pathway towards mandatory climate disclosures, albeit by accepting a
plethora of private-sector–led disclosure frameworks. Similarly, ECB Board Member Jens
Weidmann argued that QE programmes should be greened only through mandatory disclosure
and reporting obligations and the use of climate-aligned credit ratings, rather than political
steering (Weidmann 2021). Yet this policy stance, which effectively conceptualises climate risk
challenges as a series of information-based market failures, has been criticised on several
theoretical grounds.
On the one hand, the physical and transition risks related to climate change and other
environmental threats are subject to radical uncertainty – incalculable ‘unknown unknowns’ that
cannot be reliably internalised into market prices (Chenet et al. 2021; Svartzman et al. 2021). On
the other hand, as scholars from the evolutionary economics tradition have argued, pricing
mechanisms (e.g. uniform carbon prices) are somewhat blunt tools to stimulate investment in
green innovation – which is subject to complex non-linear dynamics such as path dependency and
‘lock-in’ effects, network externalities, technological inertia, and institutional feedbacks (Aghion et
al. 2014; Hall et al. 2017; Grubb et al. 2021). To break through these types of structural
constraints requires patient, high risk and committed finance for which the private sector is
generally not well adapted (Deeg and Hardie 2016; Mazzucato and Semieniuk 2018).
The reliance of policymakers on improving market information also neglects an important
temporal trade-off between measuring risks and actually taking action to manage them. Some
environmental risks – particularly those related to nature loss – may become financially material
before disclosure and scenario modelling analysis frameworks become fully operational (Kedward
et al. 2020). The pursuit of ever more perfect information therefore cannot be a prerequisite to
taking policy actions under conditions of radical uncertainty (Chenet et al. 2021).

3.4 Regulatory capture and greenwashing
It is also important to consider climate disclosure frameworks and ratings providers against the
motives of the actors who shape these initiatives. The most prominent risk disclosure
frameworks10 have been developed almost exclusively by coalitions of multinational firms acting
through non-profit entities (Knox-Hayes and Levy 2014; McGee 2014; Abbott et al. 2016).
Similarly, ESG ratings providers are all private sector–led: recent market consolidation seeing
many of the original specialised providers, such as Sustainalytics, Vivid Economics, and Vigeo
Eiris, purchased by large index providers, consultancies, and asset managers in recent years
(Azizuddin 2021).

10
Which include the Task Force on Climate-related Financial Disclosures (TCFD), the Carbon Disclosure Project (CDP),
the Value Reporting Foundation (VRF), the Carbon Disclosure Standards Board (CDSB), the Global Reporting Initiative
(GRI), and the emerging Task Force on Nature-related Financial Disclosures (TNFD).
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It is notable that there has been little to no formal involvement of central banks or financial
regulators in the construction and ongoing supervision of these initiatives. To the extent that the
risk-based approach inherently positions them as the primary mechanisms for capital reallocation,
the private sector actors behind these initiatives arguably have attained ‘de facto’ regulatory power
in defining new standards for what is deemed ‘green investment–worthy’ (Petry et al. 2021). This
regime also blurs the division of responsibilities of banks and regulators when assessing the
viability and feasibility of assumptions underpinning risk evaluation exercises (Smoleńska and van
’t Klooster 2022). NGFS research has more recently recognised some of these concerns (NGFS
2022), leading Bundesbank board member Sabine Mauderer to call for central banks to apply
their own in-house climate risk analysis to complement, rather than rely on, traditional private
sector–led approaches.11
Indeed, it has been argued that this policy stance is explicitly resistant to the involvement of the
democratic state, prioritising instead market-led frameworks for individualised private decisionmaking in response to climate change – in other words, ‘neoliberal climate governance’ (McGee
2014) or ‘non-state, market-driven environmental governance’ (Auld et al. 2009). The recent
experience with market-led taxonomies such as ESG taxonomies points to systemic
greenwashing (In and Schumacher 2021). Similarly, allowing the private repo lobby discretion over
the definition of ‘green repos’ has led to dirty securities financing transitions described as green
as long as the cash proceeds obtained through the repo loan are deployed for ‘green’ activities. In
practice, a market-based instrument for financing dirty bond credit can be labelled green.
Regulatory capture presents new ‘greenwashing’ risks that may undermine the effectiveness of
the risk-based approach. Private sector–led methodologies are arguably subject to perverse
incentives to underestimate risks to avoid potential adverse consequences on cost of capital
(Smoleńska and van ’t Klooster 2022). Underacknowledged by financial policymakers is the fact
that the involvement of prominent private sector actors in the formulation of these initiatives
involves substantial new conflicts of interest (Azizuddin 2021; Eaglesham 2022). The Taskforce
for Nature-related Financial Disclosures, for example, is being developed by representatives from
multinationals12 heavily implicated in the use and trade of deforestation-linked agricultural
commodities, such as Nestlé, Olam, and Bunge – the latter of which has been identified as the
global corporation most implicated in soy-related deforestation in Brazil (Trase 2020).13 Criticisms
of the proximity of vested interests have also plagued the development of public regulatory
initiatives, such as the EU sustainable taxonomy (Rauhala 2022), and the contracting of
Blackrock in the development of EU prudential climate rules – a decision later lambasted by the
European Ombudsman (O’Reilly 2020).

11

As quoted in NGFS press release: https://www.ngfs.net/en/communique-de-presse/ngfs-publishes-two-newdocuments-climate-related-risk-differentials-and-credit-ratings
12

See https://tnfd.global/about/taskforce-members/
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See also https://trase.finance/entities/b7c1989f-8a2f-34ea-80e8-d5baa06291fb
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3.5 Summary
Overall, these arguments indicate that the risk-based regime is not likely to be effective in
systematically aligning the allocation of capital with climate risk considerations. The narrow scope
of the proposed policy tools both ignores the particular financing challenges posed by sectors
driving green innovation and neglects the realities of 21st century market-based finance, where
much private credit creation takes place independently of the provision of central bank liquidity.
Meanwhile, the reliance on information-based mechanisms to internalise climate risks into asset
pricing ignores the radical uncertainty associated with the green transition, and danger of
regulatory capture by vested interests in the absence of broader public oversight over their
development and implementation. Alternative macro-financial institutional configurations are
instead needed to deal with the specific challenges of reallocating capital in support of the green
transition.

4. Towards an alternative macro-financial regime:
the renewed case for allocative credit policy
The green transition requires engaging in the twin challenges of simultaneously accelerating the
growth of green innovation across new and existing sectors, whilst also managing the orderly
decline of ‘transition-incompatible’ sectors to avoid economic and financial instability. Instead of
conceptualising the green transition as a static efficiency optimisation problem requiring only price
corrections – as is implicit within the risk-based framework – alternative approaches frame
decarbonisation as a ‘wicked problem’ (Rittel and Webber, 1973) involving dynamic structural
change, encompassing multiple sectors and agents, supply and demand dynamics, lock-in effects,
and uniquely predicated upon the complexities of rapidly deploying and diffusing technological
innovation.
Heterodox schools of thought, including political economy, systems thinking, and evolutionary
economics, recognise that there are no optimal pathways to such structural change, but that
multiple possible outcomes that can be influenced by how the state proactively interacts with
other economic actors (Geels and Schot 2007; Kattel et al. 2018). From this perspective, the
green transition is framed not as a strategy for de-risking private investment, nor a green version
of Keynesian demand-side stabilisation but instead as a comprehensive industrial strategy aimed
at nurturing the enabling conditions for a rapid structural economic transition (Mazzucato and
McPherson 2018). Instead of a ‘de-risking state’ that accompanies private capital into
green(washed) activities, this perspective articulates a ‘market-shaping’ role for public policy,
predicated by public investment in strategic priority sectors and policy coordination between fiscal,
industrial, financial, and regulatory spheres (Mazzucato et al. 2020; Kedward and Ryan-Collins
2022). It should also involve clear mechanisms for disciplining both green industrial winners and
financiers of dirty assets (Gabor 2021).
This requires a new macro-financial framework for central banking and financial regulation. Such
a framework would be characterised not by a narrow focus on short-term price stability and
financial stability and operational independence, but by a broader suite of policy tools –
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coordinated with other government departments – that are better aligned with democratically
determined goals of the green transition and that will more effectively support long-term macrofinancial stability. In particular, fiscal and industrial policy will be required to play necessarily
leading and expansionary role in accelerating the green transition, with central banks increasingly
required to play a ‘promotional’ (rather than ‘prudential’) role (Baer et al. 2021) – aligning financial
regulation, credit, and monetary policies with green industrial strategy to ensure that the dynamics
of private capital allocation do not undermine this policy effort (Kedward and Ryan-Collins 2022).
Moving beyond the current reliance on market-derived estimations of climate risk strictly in terms
of financial materiality, the allocative credit policy framework instead places greater emphasis on
environmental outcomes as evidence of materiality, and as justification for policy intervention.14
Given the limitations of risk-based mechanisms outlined in the previous section, we argue that
sector-specific targets on both quantities and prices need to be the primary mechanisms to
ensure the orderly reallocation of capital under conditions of radical uncertainty.
Allocative credit policies were widely used in high- and middle-income countries to support
structural economic transitions and rapid industrialization in the post-World War II period, including
as tools to restrict credit growth within speculative or undesirable sectors (Bezemer et al. 2021;
Mikheeva and Ryan-Collins 2022). These were variously known as ‘credit guidance’, ‘credit
controls’, ‘credit ceilings’, ‘directed credit’, ‘window guidance’ and ‘moral suasion’ (ibid.). For
example, Japanese and Chinese window guidance involved banks being given quantity-based
quotas for lending to particular sectors (Werner 2003) including for sustainable purposes (Dikau
and Volz 2021). More recently, informal modes of state-bank coordination – including moral
suasion – have been shown to have been relevant in ensuring sufficient bank participation in
state-guaranteed credit programmes during the COVID-19 economic crisis in Europe (Massoc
2021).
In many countries, explicitly allocative credit policies were abandoned from the 1980s onwards as
part of financial sector liberalisation. Justifying this shift were theoretical arguments that credit
policies cause a mispricing of capital, thereby distorting the efficient allocation of credit and
leading to lower levels of productive investment (McKinnon, 1973; Shaw, 1973; Mayer, 1975).
The ‘distortion critique’ emerges from neoclassical theory, where credit is conceptualised as
originating in the market for limited ‘loanable funds’ – i.e. scarcity - and determined by price
signals under conditions of perfect competition. It provided the theoretical grounds for the World
Bank and IMF to reject credit policies and endorse financial liberalisation and the privatisation of
state investment banks (SIBs) from the 1980s onwards (Gelb, 1989; Caprio and Honohan 2001).
However, several critiques have shown how banks systematically ration credit, meaning the
market-determined interest rate cannot then be viewed as a reliable indicator of efficient credit
allocation (Stiglitz and Weiss, 1981; Wolfson, 1996; Dow, 1996; Ramskogler 2011). Quantityrationed markets are not defined by a price equilibrium, but by quantity determination on the
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For a discussion on the relevance of the double materiality perspective for central banks and financial supervisors,
see Boissinot, J., Goulard, S., Le Calvar, E., Salin, M., Svartzman, R. and Weber, P.-F. 2022. Aligning financial and
monetary policies with the concept of double materiality: rationales, proposals and challenges [Online]. London: LSE
Grantham Research Institute on Climate Change and the Environment. [Accessed 30 June 2022]. Available from:
https://inspiregreenfinance.org
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supply side (the bank in this case), whatever the interest rate. In such a case, quantity variables –
the amount of credit and where it is allocated in the economy – take on much greater importance
in understanding the impact of finance on macro-economic variables (Werner 2005; Bezemer et
al. 2021). Moreover, the systemic market failures to price climate risks combined with the failing
of the de-risking credit policies outlined in section 2 above suggest that allocative credit
interventions are necessary to support an orderly decarbonisation.

5. A typology of allocative green credit policies
A number of policy proposals have articulated how monetary and financial supervisory policies
could be ‘greened’ (Campiglio et al. 2018; D’Orazio and Popoyan 2019) – including via
refinancing operations, collateral policy, and unconventional bond purchases (Oustry et al. 2020;
van ’t Klooster and Van Tilburg 2020; Dafermos, Gabor, Nikolaidi et al. 2020; Dafermos, Gabor,
Nikolaidi et al. 2021), and prudential and macro-prudential policies (Schoenmaker and Van Tilburg
2016; D’Orazio et al. 2019; Philipponnat 2020; Miller and Dikau 2022). Many of these proposals
operate within existing central bank mandates and toolboxes, and hence have been predominantly
justified by the need to manage risks posed to price, financial stability or to the environment.
However, to the extent that these proposals function by targeting specific sectors, they should
also be recognised as tools that could be deployed to influence the allocation of credit more
directly.
We propose a typology of allocative credit policies to map out how different measures could be
combined to align the 21st century, market-based financial system with the needs of the green
transition (see Table 2). Allocative tools can either aim to stimulate green lending or penalise dirty
lending, adjusting either the price or quantity of credit. These instruments can also be designed to
act indirectly (by using incentive mechanisms) or directly (by using more coercive mechanisms).
Direct (coercive) policies are designed to directly set sector-specific prices or quantities of credit.
Indirect incentive-based policies aim to influence quantities of lending by adjusting the relative
costs of providing capital to different sectors. As we argue below, both mechanisms can be
deployed to support a green transition, but the suitability of each tool may vary according to
institutional context and the degree of state control over local financial systems.
Our proposed allocative green credit policy would deploy both incentive and coercive tools,
targeting the banking system and market-based finance with both price- and quantity-based tools,
to ensure financial system alignment with green transition objectives. This credit policy ensures
that credit creation is directed to priority sectors, dictated by the green industrial strategy and by
the priorities of greening (social public) infrastructure, and obstructed for dirty sectors, defined by
a public taxonomy. There are clear overlaps between the use of policies for credit allocation,
macro-prudential, and monetary policy purposes. We distinguish allocative green credit policy by
the use of discretionary (rather than risk-based) criteria to establish sectoral adjustments,
reflecting the alignment of companies or sectors with green industrial/infrastructure policy goals.

17

Table 2. Selected allocative green credit options

[via central
bank
balance
sheets]

Institutional capital

Capital requirement adjustments
Reserve requirement adjustments
Credit guarantees
Dirty-penalising factor for G-SIBs
Large exposure limits
Countercyclical capital buffer

Capital requirements for allocations to dirty
(alternative) assets
Punitive leverage ratio
Collateral haircut adjustments
Margin requirement adjustments

Sector-targeted refinancing lines
Collateral haircut adjustments
Tilting in asset purchase programmes

Interest rate floors and ceilings
Subsidised credit for households/SMEs/
priority sectors (e.g. through SIBs)*

Direct ●
quantitybased ●
policies ●

Portfolio restrictions: outright bans financing
certain sectors/assets
Credit quotas
Lending ratios
Large-scale public investment (e.g. through
SIBs)
Favourable loan-to-value/debt-to-income
ratios*

●

Portfolio restrictions:
- Outright bans on financing certain
sectors/alternative assets
- 100% repo haircuts on dirty collateral
Mandatory exclusion of dirty assets from
(ESG) indexes for passive investment
Ineligibility of certain assets for securitisation
Forced sale of dirty assets to state ‘bad bank’

*Tools targeting demand for credit

5.1

Indirect allocative credit policies

Indirect allocative policies aim to adjust the relative costs of providing capital to different sectors,
hence influencing capital allocation through incentive rather than coercive means. Many of the
green monetary and financial policy proposals outlined above fall into this category. We argue that
such proposals need to be both strengthened and expanded in order to address the limitations
identified in Section 3.
First, the allocative green credit policy approach would set sector-based adjustments based on
discretionary criteria in alignment with green industrial policy goals, rather than relying on
ostensibly ‘objective’ measures of risk differentials – as is fundamental to the risk-based
approach. This discretionary approach acknowledges that radical uncertainty precludes the
precise measurement of climate risks, hence requiring ‘precautionary’ rather than reactionary
policy actions (Chenet et al. 2021). Moreover, one recent study has found that penalising capital
requirements would have to be set at very high levels in order to materially impact on the cost of
capital, and that the effectiveness of such extreme adjustments is maximised by confining their
scope to a narrow selection of prioritised legacy sectors, such as coal (Chamberlin and Evain
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Coercive

Direct
pricebased
policies

●

Incentive

Indirect
pricebased
policies

Banking system

2021). The think tank Finance Watch has proposed that capital risk weights for exposures to new
fossil fuel reserves should be set at 1250% – an extremely punitive level that effectively forces
banks to finance these activities entirely through equity whilst preventing the leverage effects
usually resulting from bank lending (Philipponnat 2020).
Similarly, the use of discretionary, qualitative criteria may more effectively ensure that the use of
central banks’ balance sheets to adjust the cost of financing ultimately translates through to
lending volumes – compared to the marginal signalling and demand effects under the risk-based
approach. For instance, van ’t Klooster and van Tilburg (2020) propose to link the volume of green
refinancing credit to the percentage of new bank loans on the total balance sheet that are EU
Taxonomy compliant, hence providing additional pressures on banks to green their whole
portfolios rather than cherry-picking green projects whilst continuing to fund dirty activities.
Another proposal is that central banks impose ‘ceiling’ and ‘floor’ refinancing rates for green and
dirty lending, respectively, whereby the unsustainable rate eventually reaches a highly punitive
level that effectively excludes the financing of such activities from the payments system (CahenFourot 2022). Dafermos et al. (2022) propose to replace the Bank of England’s ‘carrots first,
sticks later’ approach to greening its corporate bond portfolio with a tilting strategy that
reallocates purchases from dirty to green sectors without being restricted by the market neutrality
principle, while excluding from the Bank’s holdings the bonds of fossil fuel companies and the
bonds issued by non-renewable electricity utilities with a poor climate performance. To the extent
that such proposals subordinate price stability objectives to green transition goals, allocative green
credit policy implies a shift away from monetary dominance to a more ‘promotional’ role for central
banks (Baer et al. 2021). We explore these institutional implications in Section 6.
The second dimension by which allocative green credit policy expands on existing proposals is to
acknowledge the importance of complementary policies specifically targeting market-based
finance. As argued in Section 3, policies aiming to penalise dirty capital allocations will be
ineffective without also addressing the complex ecosystem of institutional capital, where opaque
balance sheet structures and lightly regulated operations create the terrain for regulatory
circumvention and arbitrage. Given these structural considerations, the bulk of policies targeting
market-based finance would be price-based, targeting especially the indirect (‘backdoor’) provision
of capital to dirty activities through shadow lending institutions (Figure 1). This includes applying
higher capital requirements for institutional holders of dirty equity, bonds, and related ETFs and for
institutional allocations to hedge and private equity funds targeting dirty assets – building upon,
for example, the new European prudential regime for investment management firms. Additionally,
new financial regulation could restrict leverage for hedge funds and private equity fund holders of
dirty assets, while also levying differentiated but punitive haircuts on repos collateralised with dirty
assets – building upon, for example, the work of the Financial Stability Board on a haircuts
framework for reducing systemic risks in shadow banking (see Gabor 2016). Importantly, punitive
collateral haircuts for dirty assets must be implemented regardless of the ultimate use of cash
proceeds, to prevent greenwashing via so-called ‘green repos’ – as discussed in the previous
section.
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5.2 Direct allocative credit policies
One limitation of indirect price-based policies is that adjusted incentives may not stimulate
sufficient adjustments in the price or quantity of credit. Coercive credit allocation intervenes
directly by setting the price or quantity of bank credit for particular sectors. Both high income and
developmental states have a long history of using controls on interest rates, such as ceilings,
floors, or subsidized rates, and quantitative targets on outright lending volumes to influence credit
allocation (Loriaux et al., 1997; Werner 2003; Epstein 2006; Bezemer et al. 2021). The use of
such tools for the green transition, however, has so far been confined to economies that maintain
a high degree of state control over the financial system.
For direct price-based tools, for example, the central banks of Bangladesh and South Korea have
both explicitly set lower interest rates for green activities (Dikau and Ryan-Collins 2017). More
recently, the People’s Bank of China launched a green targeted refinancing scheme stipulating
that banks must lend to green activities at close to benchmark rates in order to qualify for
discounted funding.15 Additionally, acceptance on the scheme is only granted after the loan is
made – hence encouraging banks proactively seek eligible green lending opportunities.
The need to ensure that the transition is socially just as well as green provides further justification
for a reconsideration of the need for direct interventions on interest rates within economies
characterised by a high degree of financial liberalisation. Many of the most immediate
decarbonisation steps to be taken by households and businesses, such as building retrofits and
switching to electric vehicles, require large upfront capital expenditures. Recent proposals have
called for credit policy intervention in the form of reduced rates on mortgages for energy
efficiency properties and zero interest loans for housing retrofits, implemented alongside other
credit guidance policies to ensure adequate supply of such green loans, and to avoid a two-tier
system of lending that adversely affects households (Brown et al. 2020; Kumar 2021).
Quantitative credit allocation tools represent the most coercive policy options within our green
allocative typology; yet, again, these instruments are already used for green purposes within some
middle-income economies. For example, the Reserve Bank of India requires banks to allocate at
least 40% of their loans to priority sectors, which includes renewable energy. Similarly,
Bangladesh has a minimum bank lending ratio of 15% for sustainable financing. The Brazilian
central bank has imposed outright portfolio restrictions on certain forms of financing – such crop
expansion in the ecologically important zones (Resolution No. 3814/2009) and to borrowers who
fail to comply with environmental regulations (Resolution No. 3545/2008). Econometric analysis
has shown that these portfolio restrictions resulted in a material reduction in Brazilian
deforestation over the period 2003 to 2011 (Assunção et al. 2020).
Within high-income economies, it is often forgotten that quantitative limits on credit allocation are
already widely implemented by banks for macro-prudential purposes. Lending limits or outright
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The PBOC’s Carbon Emissions Reduction Facility (CERF) offers 60% of the loan principal to banks lending to green
energy, environmental protection, and carbon emissions reduction technologies at a discounted 1-year rate of 1.75%.
‘To qualify, financial institutions shall lend to all kinds of firms in industries that are key to carbon emission reduction at
rates close to the LPR of the same maturity.’ See:
http://www.pbc.gov.cn/en/3688110/3688172/4157443/4385447/index.html
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exclusions on selected transition-incompatible activities, such as coal-fired power generation or
the exploration and production of new oil and gas reserves, would be the most direct means of
managing credit flows to legacy industries. The extension of existing public taxonomy initiatives to
also classify activities that are ‘always significantly harmful’ and ‘where urgent, managed
exit/decommissioning is required’ – as proposed by the EU Platform on Sustainable Finance
(2022, p.8) – would legitimise such targeted, exclusion-based credit policies.
On the green-supporting side, minimum lending quotas and ratios could be applied to sectors that
urgently need accelerated green credit. For example, to support industrial policy on the
decarbonisation of buildings, banks could be required to ensure that a certain percentage of new
mortgage lending is allocated to houses of a certain minimum energy efficiency rating, with the
ratio increasing over time. Minimum lending quotas (i.e., targets on absolute volumes) could be
applied to green housing retrofit loans, forcing banks to go out and seek lending opportunities. If
combined with effective industrial policy, such a policy could have important spillover effects in
terms of stimulating the growth of new retrofitting sectors.
State Investment Banks (SIBs) are another common means by which credit allocation policies
have been historically implemented, particularly in the provision of finance to SMEs and to support
innovation and economic development and transition (Mazzucato and Penna 2016; Mikheeva and
Ryan-Collins 2022; Bezemer et al. 2021). Given their access to low borrowing costs and public
guarantees, SIBs are able to offer discounted interest rates for priority sectors that then set a
pricing benchmark for lending by private institutions. To the extent that SIBs also lend where the
private sector will not, public lending is also a form of quantitative credit allocation. Far from
crowding out private finance, such initiatives have had significant success in leveraging private
sector involvement when deployed for green purposes (Deleidi et al. 2020; Mazzucato and
Semieniuk 2018). The German KfW, for example, has mobilised €9 of private investment for every
€1 of subsidised public lending (Schröder et al. 2011), whilst the UK’s formerly public Green
Investment Bank realised a leverage ratio of 3:1 for its public lending to green sectors (Matikainen
2017).
More coercive credit policies are also necessary to address the structural and regulatory blind
spots raised by market-based finance. First, the mandatory exclusion of dirty assets from indexes
marketed as ESG would ensure that index providers do not succumb to perverse (greenwashing)
incentives as well as set the basis for an adequate regulation of dirty investments in passive funds
(see Buller and Hayes 2022). Second, to address the indirect financing mechanisms identified in
Figure 1, regulators of pension funds or insurance companies, the largest allocators to hedge and
private equity funds, could set more explicit portfolio restrictions, such as outright bans on
investments in funds that include fossil assets – as Californian legislators have already proposed
for the USA’s largest public pension funds.16 Third, the FSB and national securities markets
authorities should consider a 100% haircut on securities issued by fossil fuel companies, to limit
the potential for ‘greenwashed’ credit allocation via private repo markets. Such a punitive haircut
effectively excludes the use of dirty assets as collateral in private repo markets, reducing its
leverage appeal for institutional holders and contributing to relative asset repricing effects. Finally,
16
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to ensure that dirty borrowers cannot access ‘backdoor’ financing through shadow lenders,
regulators should also explore outright bans on the securitization of dirty loans on shadow/bank
balance sheets, building upon current debates around simple, transparent and standardised
securitisation in the framework of the EU’s Capital Market Union.
If the policies discussed in this section are put into place, a best-case scenario is that the most
transition-incompatible activities become virtually unable to access affordable debt financing –
whether from regulated banks or market-based finance. This will in turn impact equity valuations.
Yet, whilst legacy sectors are still revenue-producing there will still be private sector interest to
hold and develop these assets outside of regulated capital market infrastructure. One salient
example lies in the recent rush of private equity purchases of the most carbon-intensive fossil fuel
reserves from the oil ‘Majors’. For these types of profitable yet transition-incompatible assets,
policymakers should consider the case for a ‘bad bank’ type public financial institution that can
buy majority equity interest in order to manage an orderly wind down in ways that support the aims
of a just transition.

6. Implications and conclusion
The allocative green credit policy aims to overcome the limitations of the market-led, risk-based
approach in three main ways. First, it expands the scope of credit policy considerably to
encompass the broader ecosystem of market-based finance – a critical measure to address the
potential for regulatory circumvention and ‘backdoor’ credit creation via shadow intermediaries
that may undermine the trajectory of the green transition. Second, it abandons the use of
‘objective’ risk-based criteria to guide sectoral adjustments, in favour of discretionary criteria that
aim to align the direction of financial flows with green industrial policy goals – an approach that
accounts for the challenges in quantifying ‘radically uncertain’ environmental risks. Third, and
relatedly, the framework reasserts democratic oversight over the provision of green and dirty
capital, in the context of a broader ‘market-shaping’ role of the State in accelerating the green
transition through mission-oriented industrial policy (Mazzucato et al. 2020). This shift away from
relying on private-sector–led ‘ESG’ initiatives offers potential to better resist vested corporate
interests and its associated greenwashing risks.
Important questions emerge concerning the compatibility of allocative green credit policy within
the narrow ‘prudential’ mandates of many high-income economy central banks and financial
supervisors. Emphasising the challenges posed by radical uncertainty, some have argued that
direct interventions in credit allocation can be justified within current mandates by the need for
precautionary policy action to prevent the emergence of potentially catastrophic risks (Chenet et
al. 2021). Others argued that aligning the private financial system with governments’ Net Zero
transition policies may be a more effective, and hence prudent, means of mitigating systemic
climate risks (Robins et al. 2021; Barkawi and Zadek 2021). By establishing a clear trajectory for
capital allocation in alignment with green transition plans, credit policy has the potential to actively
shape an orderly transition by creating certainty for private sector actors.
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It is important to also highlight that the proposed allocative green credit policy framework presents
some trade-offs for policymakers to consider, with broader institutional implications. Using credit
allocation policies to accelerate the growth and diffusion of new innovation-intensive industries
whilst concurrently managing the decline of legacy sectors has no obvious historical precedent
and may pose macro-financial stability risks.
First, dirty penalties may generate transition risks in certain sectors. This trade-off could be
managed by deploying credit policy in careful coordination (e.g. on an ‘escalating’ basis) with a
broader suite of industrial policy measures designed to mitigate the economic dislocations
associated with transitioning sectors. This implies far more institutional coordination between
financial and fiscal/industrial policy than is currently deemed appropriate under the existing
macro-financial regime. Second, and relatedly, dislocations in legacy sectors may have inflationary
consequences if new green sectors are not readily able to absorb excess labour and capital –
dynamics that are already playing out in energy markets, albeit under geopolitical rather than
transition-related circumstances. Central banks may have to consider to what extent they can
tolerate short- or even medium-term periods of inflation to enable the green transition, calling into
question the current inflation-targeting regime. More broadly, targeting quantities of credit through
policy is arguably already incompatible with inflation-targeting, given this implies that price is no
longer market determined. One solution to this might be to disaggregate measures of inflation and
in other ways further refine central banks’ inflation targets and policy tools. Further research is
needed to address these questions.
Managing these trade-offs without falling into the trap of ‘green technocracy’ would suggest that
central banks and financial regulators must shift from a ‘prudential’ to ‘promotional’ institutional
role (Baer et al. 2021) to effectively manage radically uncertain environmental risks as well as
ensure an orderly ‘greening’ of the financial system. The allocative green credit policy framework
proposed in this paper should therefore be appreciated as part of a new macro-financial
‘supercycle’ for the green transition (Dafermos, Gabor and Michell 2020). Instead of the logic of
market-fixing and de-risking, this new institutional structure prioritises direct coordination between
fiscal, monetary, prudential, and industrial policy spheres, and the subordination of credit and
monetary policy to support the needs of green industrial policy (see also Braun and Gabor 2022).
From this perspective, credit policy must be ‘brought back in from the wilderness’ (Borio and Lowe
2004) to act as ‘thwarting mechanisms’ (Ferri and Minsky, 1991) that ensure both regulated
banks and market-based finance is able to align with – or at the very least not undermine –
democratically determined policy for a green structural transition.
Direct credit policy interventions will more effectively and more immediately ensure transitionrelated capital reallocation than the current risk-based approach. To operationalise the allocative
credit policy framework, several enabling policy reforms will be required. First, a public taxonomy
that determines harmful activities that are incompatible with government transition objectives,
where capital allocation must be urgently restricted. National governments should also identify
priority activities and sectors where finance urgently needs to be scaled up, to support broader
green industrial policy goals. Second, mandatory disclosures – for both regulated lending
institutions and broader institutional capital – of portfolio composition to priority and dirty activities,
together with mandatory phase-out plans for the latter, where relevant, are required. Finally, we
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would advocate the creation of new national public agencies comprised of representatives from
central banks and relevant financial supervisory bodies and ministries of finance, industry and
environment/climate that could coordinate the design and deployment of green credit policy, and
monitor its ongoing effectiveness in supporting green industrial strategy.17
Whilst each of these enabling proposals represent not-insignificant reforms, policymakers should
consider that these exercises may nevertheless be more achievable within the urgent timeframes
remaining for transformative action, than the herculean evolution in metrics and risk modelling
required to fulfil the risk-based regime currently in place.

17
See Mikheeva and Ryan-Collins (2022) for discussion of historical examples of these types of bodies and how they
supported industrial transition in the post-war period. See also Krebel and van Lerven (forthcoming) for a discussion on
how such an institution could be introduced within the UK context.
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