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Abstract  15 

Achieving a net-zero carbon economy requires significant structural changes in the financial 16 
system, driving a substantial shift in investment towards low-carbon assets. This 17 
transformation of finance is necessary beyond the aim of climate stabilisation, but is more 18 
broadly required to foster sustainably thriving economies. In this paper, we offer a critical 19 
discussion of the positive tipping points that can be activated in the financial system to 20 
accelerate a fast, sustainable transition. Identifying and leveraging these critical and positive 21 
tipping points can amplify sustainable investments and foster transformative changes in the 22 
practices of the financial sector. By aligning expectations, steering herding behaviour, 23 
mobilising public finance, reducing capital costs, reaching low-carbon investment thresholds 24 
in developing nations, and enforcing robust financial regulations and policies, the financial 25 
system can assume a central role in re-orienting economies onto a net-zero and sustainable 26 
course. Taken together, such mechanisms highlight the positive tipping points that can be 27 
triggered within sustainable finance and emphasise the necessity of policy interventions to 28 
activate and capitalise on these dynamics.  29 
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1. Introduction 35 

Scientific consensus regarding the need to reduce increasing resource demands is 36 
unequivocal (IPCC 2022, Richardson et al 2023), as humanity faces a confluence of urgent 37 
environmental challenges, including climate destabilisation and biodiversity collapse. In the 38 
face of this unprecedented situation, the financial system is called upon to play its part in 39 
shifting the economy back towards a ‘safe operating space’ (Rockström et al 2009). This 40 
necessitates a rapid shift from financing the ‘undesirable’ (i.e. the ‘dirty’, the ‘harmful’) to 41 

financing the ‘desirable’ (i.e. the ‘sustainable’, the ‘green’).  42 

Recent financial regulatory initiatives have advanced climate-aligned objectives by 43 
establishing essential frameworks to enhance transparency and accountability in financial 44 
markets. Prominent among these initiatives is the European Union’s Sustainable Finance 45 
Package, which includes a taxonomy of sustainable economic activities, disclosure and 46 
reporting requirements (such as the Corporate Sustainability Reporting Directive [CSRD], and 47 
Sustainable Finance Disclosure Regulation [SFDR]), and additional tools such as standards 48 
and labels for benchmarks and green bonds.1 In parallel, the IFRS International Sustainability 49 
Standards Board (ISSB) has issued sustainability-related financial reporting standards, 50 
addressing investors' growing needs for consistent sustainability reporting.2,3 Globally, similar 51 
initiatives are emerging across both advanced and developing markets (e.g., Japan, Canada, 52 
Australia, China, Brasil, Bangladesh, Colombia, Jordan, Morocco, among others).4 Whether 53 
these frameworks are voluntary or mandatory, they share a common rationale: fostering 54 
greater transparency across the investment chain regarding  corporate actions on  climate 55 
change and environmental impacts.  Enhanced transparency enables financial actors to better 56 
understand financial risks associated with environmental factors and to make more informed 57 
investment decisions. Ultimately, these initiatives aim to shift financial flows away from carbon-58 
intensive assets and redirect capital to sustainable opportunities to benefit from the enhanced 59 
market. 60 
 61 
Beyond disclosure frameworks, central banks and financial regulators have implemented 62 
targeted instruments to influence sustainable capital flows directly. For instance, the European 63 
Central Bank has introduced climate considerations into its monetary policy, prioritising low-64 
carbon issuers within its corporate bond purchases and limiting the share of assets from  high-65 
carbon entities which are eligible to be pledged as collateral. Similarly, the Bank of England 66 
has explored adjustments to capital requirements based on climate risks, encouraging 67 
financial institutions to minimise carbon-intensive lending portfolios. In China, the People’s 68 
Bank of China has instituted green lending quotas and credit allocation mandates, channelling 69 
finance explicitly toward low-carbon sectors. Collectively, these climate-focused tools 70 
encompass a range of prudential and monetary policies, including direct credit allocations and 71 
lending quotas, thus contributing to an increasingly comprehensive regulatory strategy that 72 
incorporates climate risk-adjusted capital requirements and green refinancing mechanisms 73 

 
1 See e.g. Questions and Answers on the Sustainable Finance package 
(https://ec.europa.eu/commission/presscorner/detail/en/qanda_23_3194) and Strategy for Financing the Transition to a 
Sustainable Economy (https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52021DC0390) 
2 See https://www.ifrs.org/groups/international-sustainability-standards-board/  
3 CSRD and ISSB approaches are essentially distinguished by their respective materiality frameworks: ISSB is based on single 
‘financial materiality’, while CSRD relies on both financial and ‘socio-environmental impact materiality’, i.e. ‘double materiality’. 
4 See e.g. World Bank (2024), UNCTAD (2024) 

https://ec.europa.eu/commission/presscorner/detail/en/qanda_23_3194
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52021DC0390
https://www.ifrs.org/groups/international-sustainability-standards-board/
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(WB 2024). Moreover, supranational institutions such as the IMF and the World Bank have 74 
substantially broadened the scope of their operations, positioning climate change as a central 75 
priority and incorporating decarbonization policies as criteria for financing eligibility (Gallagher 76 
et al. 2024). 77 

Nevertheless, the efficacy of these recent measures in mobilising capital at the necessary 78 
scale remains uncertain (WB 2024). As these approaches are still in their early stages, their 79 
impact will require continuous evaluation. Meanwhile, a substantial gap persists in aligning 80 
finance with broader sustainability objectives. This gap arises primarily from the financial 81 
system’s primary function, particularly within advanced market economies, of maximising 82 
financial risk-adjusted returns. Consequently, despite progress in the narratives and available 83 
tools, financial markets remain essentially indifferent to the greenhouse gas emissions or 84 
biodiversity impacts associated with their activities. The effective implementation of finance in 85 
a sustainable manner, or ‘sustainable finance’, is thus not assured. Indeed, the current 86 
economic paradigm to which finance predominantly adheres is based on ever-rising demand, 87 
short-term profitability, inadequate environmental policy and unclear industrial priorities at both 88 
national and international levels. In this context, perpetuating historical patterns remains the 89 
preferred approach for the financial sector to ensure profitability, and as such it fails to fulfil its 90 
transformative role (Ameli et al. 2019, Christophers 2022). Driven by backward-looking, 91 
climate- and nature-blind indicators, and ignoring the complexity and systemic impacts of their 92 
investments on the environment (Chenet et al. 2021, Crona et al. 2021), financial actors 93 
continue to allocate massive amounts of capital to environmentally damaging industries, such 94 
as fossil fuel assets and deforestation. This practice consolidates carbon lock-ins and 95 
contributes to long-term biodiversity decline (FTM 2023, Ruzzenenti et al 2023, Svartzman et 96 
al 2021, Kedward et al 2023a). Ironically, by doing so, the financial sector is driving the 97 
accumulation of environment-related financial risks to which, by its own admission, it is now 98 
dangerously exposed (Chenet 2024a).  99 

Our paper discusses a number of mechanisms that may push the financial system towards 100 
positive tipping points, potentially triggering transformative change across the real economy 101 
by influencing the volume of financial flows and the associated costs. Tipping points describe 102 
critical thresholds in a complex system that, if crossed, activate self-perpetuating processes 103 
of change that drive the system into a qualitatively different state (Lenton 2020). Here, the 104 
complex system under examination is the financial system, broadly defined as the set of 105 
banking and non-banking financial institutions, regulatory bodies and investors, along with the 106 
market and non-market relationships they share among themselves and with the real 107 
economy. Especially after the Global Financial Crisis (2008-2009), the financial system has 108 
been increasingly understood as a complex system (e.g. Farmer and Foley 2009; Dosi and 109 
Roventini, 2019), that is, a system composed of heterogeneous interacting entities 110 
characterised by varied emergent properties at the macro level which are shaped by the 111 
structure and dynamics of these interactions. The architecture of the financial system 112 
determines the direction and allocation of financial flows to different economic actors and 113 
sectors, thus propelling activities in favoured segments of the economy with substantial 114 
financial capital, while constraining activities in less favoured areas. Governments, central 115 
banks and regulatory authorities, through the exercise of their powers to frame policy and 116 
regulations, can alter the structure and the dynamics of the financial system. This provides the 117 
opportunity to activate positive tipping points leading to a structural transformation of the real 118 
economy. 119 
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 120 
The concept of a tipping point in sustainable finance extends beyond the idea of mere non-121 
linear growth in investment. A true tipping point denotes a fundamental transformation wherein 122 
sustainable finance practices become the dominant regime within financial markets, persisting 123 
independently of policy support or external inducements. This threshold would represent a 124 
state where sustainable investments are no longer contingent on regulatory incentives but are 125 
instead sustained by self-reinforcing market dynamics and patterns that make them ‘naturally’ 126 
competitive. 127 
 128 
We explore several mechanisms – such as expectation alignment, herding behaviour, and 129 
technological path dependency – that would collectively enhance sustainable finance as a 130 
systemic tool  to transform the economy. While initial policies and early market adopters may 131 
set momentum, these mechanisms would generate feedback loops that embed sustainability 132 
targets directly into investment criteria and asset pricing. By coupling environmental 133 
considerations within core financial operations, the financial system would be able to function 134 
for the attainment of sustainability targets. Thus, a true tipping point is marked not merely by 135 
the scale or growth of sustainable investments, but by the structural permanence of 136 
sustainability within financial markets once initiated and triggered.  137 
 138 
We focus our analysis on positive tipping points, which demonstrate how social, political, 139 
economic or technological systems can shift rapidly into new system states (Tabara et al. 140 
2018), that reduce environmental harm or address climate challenges. While our examples 141 
centre on climate finance, similar principles can be applied to broader sustainability issues, 142 
such as biodiversity finance, which is increasingly modelled on climate finance frameworks 143 
(Chenet 2024a). Nevertheless, as highlighted by Kedward et al (2023b) trade offs (and 144 
synergies) between different sustainability goals are pervasive. A crucial next step will involve 145 
moving beyond siloed considerations of these objectives to achieve a comprehensive 146 
understanding of the full spectrum of investment impacts.5  Importantly, transformation of the 147 
financial system is not a stand-alone solution but a catalyst within a broader strategy 148 
incorporating industrial policy, social equity, and behavioural change. This holistic approach 149 
is essential to sustain humanity within planetary boundaries.  150 
 151 
Our objective is to leverage theoretical and empirical aspects to examine how the financial 152 
system might better address these systemic challenges. Rather than presenting prescriptive 153 
solutions, our efforts represent an initial inventory of potential tools. We thus try to provide a 154 
broad overview of how tipping points may facilitate the transition to sustainable finance, while 155 
recognising the composite nature of the financial system. Some dynamics may hold relevance 156 
across diverse contexts globally, others are more suitable for specific sectors, regions or 157 
stakeholder groups.  158 
 159 
The next sections are organised as follows. Section 2 discusses the role of the financial system 160 
with respect to the problem of sustainability and climate change in particular; section 3 161 
provides a critical overview of the positive tipping points that may be activated in the financial 162 

 
5 Trade-offs between climate- and biodiversity-related actions are for example on car electrification (a priori good for climate if 
based on renewable power but potentially bad for biodiversity if batteries rely on new extensive mining) or bioenergy (a priori     
good for climate if substituting fossil fuels but potentially bad for biodiversity if crops rely on extensive land use change). 
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system and offers a (non-exhaustive) review of the available empirical and modelling 163 
evidence; finally, section 4 concludes the paper and summarises the key points. 164 

 165 
2. The financial system in the face of environmental challenges 166 
 167 
In the 2000s, the financial sector was largely absent from the key discussions on climate 168 
change and the environment. Banks’ action on climate change was limited to reporting on the 169 
efficiency of their light bulbs and reducing business trips, with no mention of the detrimental 170 
consequences of their increasing lending to fossil fuels companies.6 An important milestone 171 
was the 2015 Paris Agreement, which explicitly acknowledged the role of finance in 172 
addressing climate change through Article 2.1(c) (Zamarioli et al. 2021). Although its full 173 
implementation is still pending, it triggered a new institutional regime and narrative related to 174 
finance and climate change, highlighting the responsibility of the financial sector to shift the 175 
economic pathway in line with climate targets. In the same year, Mark Carney’s speech on 176 
financial stability and the risks associated with climate change (Carney, 2015) brought the 177 
topic of climate-related financial risk to the fore. By emphasising the urgent need for financial 178 
institutions to adopt climate risk management and reporting measures ‘before it’s too late’, 179 
Carney initiated an important climate move, mainstreaming climate change in discussions of 180 
the financial sector’s practices and regulations. Fully establishing transparency across the 181 
financial system thereby became a prime goal of financial policy, regulation and industry 182 
efforts in the climate finance arena (Ameli et al 2021a). A similar path was recently followed 183 
by financial institutions and authorities concerning biodiversity (Chenet 2024a,b). In some 184 
respects, Carney’s speech can be seen as an institutional tipping point for sustainable finance 185 
that kick-started discussions, voluntary initiatives and, eventually, regulatory mandates that 186 
have led to distinct changes in the financial sector’s operations and practices. 187 
 188 
More recently, the establishment of initiatives such as the private sector-led Glasgow Financial 189 
Alliance for Net Zero (GFANZ) and the central banks-led Network for Greening the Financial 190 
System (NGFS), have demonstrated the growing commitment of financial institutions, from 191 
commercial entities to public authorities, to align themselves with climate targets. GFANZ 192 
signatories committed to reaching net-zero carbon emissions by 2050, in a manner that is in 193 
line with the +1.5°C target (i.e., with limited temperature overshoot and using existing 194 
technologies). This marked the first instance in which financial institutions committed and 195 
pledged to align with climate targets.7 On the financial authorities side, the NGFS created a 196 
landmark governance framework to better coordinate and regulate financial institutions in 197 
addressing climate change. Given their status and regulatory strength within the financial 198 
system, this has provided a strong signal to financial institutions worldwide that a low-carbon 199 
transformation of their activities is imminently needed. 200 
 201 
This sequence of events can be viewed as the initial catalyst, or accelerator (cf. GTPR2023, 202 
Fig.2 p.33), for challenging traditional practices in the financial system, prompting financial 203 

 
6 See e.g. BNP Paribas Annual Report 2005 - https://invest.bnpparibas/en/document/annual-report-2005 [pp. 68-72, 107-113, 
330-344] 
7 NB: the efficiency of these initiatives is nevertheless questioned, from the business-as-usual of financing decisions (e.g. 
Sastry et al 2024) to the current ‘ESG backlash’ in the US (e.g.’The real impact of the ESG backlash’, FT 2024, 
https://www.ft.com/content/a76c7feb-7fa5-43d6-8e20-b4e4967991e7, ‘Insurance industry turmoil over climate alliance exodus’, 
FT 2023, https://www.ft.com/content/1dd66ce1-a720-4c56-96d9-8d47f07f376f ). 

https://www.ft.com/content/a76c7feb-7fa5-43d6-8e20-b4e4967991e7
https://www.ft.com/content/1dd66ce1-a720-4c56-96d9-8d47f07f376f


 6 

actors to embark on a different path in terms of their investment outlays (Farmer et al. 2019). 204 
These initial shifts have the potential to cross critical thresholds (i.e. ‘tipping points’), where a 205 
minor alteration can trigger a larger and systemic change, and where nonlinear feedback 206 
effects act as amplifiers of such change (Lenton et al. 2022). By influencing the allocation of 207 
capital to different sectors or activities, the financial system has indeed the power to affect the 208 
evolution and composition of the real economy, thereby opening the way to the emergence of 209 
tipping points across sectors.  210 
 211 
In a variety of historical episodes, the financial system has acted as an amplifier of shocks, 212 
both positive and negative. This phenomenon is commonly referred to as the ‘financial 213 
accelerator’ (Bernanke et al. 1999; Delli Gatti et al. 2010), which describes how developments 214 
in financial markets amplify and propagate the effects of minor changes in the economy. For 215 
example, bursts of financial bubbles have triggered uncertainty, instability, contagion among 216 
financial actors, and feedback loops that cause ripple effects in the real economy, even though 217 
the initial shock was not particularly severe. The Global Financial Crisis of 2008 is a prominent 218 
example of such a negative shock. On the other hand, financial accelerators have the potential 219 
to amplify positive shocks through, for example, mechanisms which dampen the financial 220 
fragility of firms operating in the real economy or enhance the effects of innovation and its 221 
diffusion, resulting in positive outcomes in the medium and long run (Lamperti et al. 2021). 222 
Similarly, favourable financial conditions can magnify the impact of policies aimed at 223 
sustaining aggregate demand, creating significant synergies between prudential, fiscal, and 224 
monetary measures. 225 

Finance can also have a more direct impact on the real economy. Following Perez (2003), 226 
financial actors and, more prominently, public investors (Mazzucato 2013) play a central role 227 
in enabling technological revolutions by actively contributing to the advancement and 228 
implementation of innovative processes, technologies and services, extending their 229 
involvement beyond simply providing funds. In fact, they often take part in the management of 230 
the innovation process, assuming the role of financial entrepreneurs and ‘picking winners’. But 231 
other mechanisms can also operate concurrently. For instance, once a particular path is 232 
established, financial behaviours can lead to a self-reinforcing cycle where an accepted choice 233 
gains momentum and becomes increasingly difficult to change (Arthur, 1989).  Also, financial 234 
markets have a tendency to replicate the economy as it is and resist making potentially costly 235 
new decisions. Finance thus has the capacity to both expedite or impede the dissemination of 236 
new products and technologies, particularly those of utmost importance for the transition to a 237 
low-carbon future. 238 

 239 

3. Finance and positive tipping points 240 

3.1 The potential for positive tipping points in sustainable finance  241 
 242 
In this section, we outline and critically discuss mechanisms that exhibit the potential to 243 
leverage tipping points in the financial system, with a particular focus on those which drive 244 
investments towards low-carbon assets and technologies.  245 
  246 
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Theoretical and empirical evidence suggests that public finance has a catalytic role for 247 
mobilising investments (Mazzucato 2013). Indeed, the ability of public actors (e.g. public 248 
investment banks, governmental agencies) to take on risk induces private investors to follow. 249 
This is not only due to the substantial amount of funding provided by public actors, but also 250 
because of the quality of financing they offer. Public financing, with its long-term horizons, 251 
favourable repayment conditions and ancillary support, resembles the role of financial 252 
entrepreneurs. By underwriting risks associated with low-carbon investments and supporting 253 
specific technological trajectories using green subsidies, public finance can mitigate market 254 
uncertainty, potentially creating tipping points in the financing of low-carbon projects and 255 
assets (Campiglio and Lamperti 2021; Mazzucato and Semieniuk 2018). However, the 256 
emergence of positive tipping points cannot be easily guaranteed and needs adequate policy 257 
support. For example, a mission-oriented industrial policy shaping the behaviour of financial 258 
actors under direct or indirect public control (e.g. public investment banks, development banks, 259 
government agencies, large public utilities) can increase the likelihood of positive tipping 260 
points in the dynamics of investment and, hence, aggregate production (Dosi et al. 2023).   261 
  262 
Expectation alignment on the timing and speed of the transition may also act as a tipping point 263 
with the potential to significantly scale up sustainable investment (Campiglio and Lamperti 264 
2021; Campiglio et al. 2023). Uncertainty about the future prospects of low carbon assets 265 
coupled with unclear information about the strength of climate policy may delay substantial 266 
portfolio rebalancing decisions. In such cases, investors may adopt a more cautious ‘wait-and-267 
see’ approach, favouring conventional investments whose profitability appears less affected 268 
by unclear climate policies. On the contrary, certainty regarding future climate policy schedules 269 
through legally-binding climate commitments, carbon budgets and strategic plans, can signal 270 
the long-term trajectory of the economy, inducing a positive correlation between low-carbon 271 
asset returns and macroeconomic performance. This alignment of beliefs can coordinate and 272 
shift the strategies of long-term institutional investors (e.g. pension funds), which are typically 273 
influenced by a wide range of subjective beliefs about asset returns (Broeders and Jansen, 274 
2021). Hence, aligning expectations on the timing and speed of the low-carbon transition could 275 
mitigate risk and spur momentum towards sustainable investments. A shift in the investment 276 
behaviour of large financial actors may push the financial system past a tipping point resulting 277 
in a self-reinforcing cycle in which sustainable investments become increasingly attractive, 278 
transforming from mere diversification assets into strategic ones (see Figure 1). 279 
 280 
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               281 

Figure 1:  A positive feedback loop favouring a tipping point in the dynamics of low-carbon 282 
investments. The set of self-reinforcing mechanisms and feedback loops occurring in the process 283 
between climate policy certainty and deployment of green physical capital. Expectation alignment 284 
creates positive feedback which can be triggered and sustained by certainty in climate policy. The ‘+’ 285 
symbol indicates a positive effect (Source: Ameli et al. 2023). 286 

 287 

Tipping points in financial markets can also emerge through herding behaviour, wherein a 288 
critical mass adopts a particular trend, ultimately influencing the broader population to follow 289 
suit (Bikhchandani and Sharma, 2000). Herding behaviour refers to the tendency of investors 290 
to mimic others, especially during periods of uncertainty or when faced with limited information, 291 
resulting in the amplification of market movements. In the context of financial tipping points, 292 
herding behaviour can have both positive and negative impacts. On the one hand, it can 293 
exacerbate market instability and contribute to the formation of speculative bubbles. When 294 
investors flock towards certain assets or sectors, it may lead to an unsustainable surge in 295 
prices and valuations. However, on the other hand, herding behaviour can also be channelled 296 
positively to drive sustainable investments and foster the transition towards a low-carbon 297 
economy. For instance, policy action targeted at the global systemically important banks (G-298 
SIB) to ensure financial stability by better managing transition risks in their portfolios, can 299 
induce sector-wide portfolio rebalancing away from fossil fuel investments that are mis-aligned 300 
with climate goals and carry stranded asset risks (International Monetary Fund 2023). 301 
Similarly, critical mass comes into play when a sufficient number of investors adopt 302 
sustainable practices (e.g. if GFANZ were to become a dominant approach) or allocate funds 303 
to sustainable investments. This creates a self-reinforcing cycle, attracting more capital and 304 
generating increased demand for sustainable products and services. Of course, such a self-305 
reinforcing mechanism should by no means give rise to a ‘green bubble’. The significance of 306 
herding and critical mass lies in their potential to facilitate the scaling up of sustainable 307 
investments. Herding behaviour can rapidly accelerate the adoption of sustainable 308 
investments until a critical mass is reached. Once this tipping point is reached, it becomes 309 
easier for sustainable investments to attract more funding and support from a widening pool 310 
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of investors. This positive feedback loop can lead to a transformative shift in the financial 311 
landscape, where sustainability becomes the new norm rather than the exception.  312 
 313 
These individual tipping points in financial markets signal the existence of sensitive 314 
intervention points (SIPs), i.e. identifiable opportunities for deliberate actions that can trigger 315 
associated tipping points. SIPs can either be small ‘kicks’ that trigger positive feedback cycles 316 
in a system, or can drive a systemic shift in the inherent dynamics of a system that lead to 317 
transformative changes even without external triggers (Sharpe and Lenton 2021; Farmer et 318 
al. 2019). Activating an SIP initiates tipping dynamics, causing significant shifts in the market. 319 
Policy intervention can serve as the catalyst for such changes directly, by providing the initial 320 
‘kick’, or indirectly, by shifting the underlying dynamics that bring about the transformation.  321 
 322 
Farmer at al. (2019) have identified two finance-related SIPs. The first involves financial 323 
disclosure and falls into the ‘kick’ type of SIP. Enhanced accounting standards and disclosure 324 
guidelines for climate-related financial risks complemented by policy initiatives such as green 325 
taxonomies and sectoral transition plans, could trigger a substantial repricing of fossil assets, 326 
such as fossil fuel reserves and securities valuations. This repricing could limit the ability of 327 
the fossil fuel sector to invest in new fields, thereby reducing committed emissions. Such a 328 
shift would also help to level the playing field for renewables, reduce the risk of stranded 329 
assets, and strengthen the credibility of climate targets. This mechanism relies on the theory 330 
of market efficiency, where the availability of accurate, climate-related information is essential 331 
for optimal investment decisions. With this information, financial institutions are expected to 332 
adjust their risk/return expectations, leading to reallocation of capital without needing an 333 
explicit intention to support climate goals.  334 
 335 
However, while climate risk disclosure has become a prominent tool among financial 336 
authorities over the past decade, its effectiveness has inherent limitations (Ameli et al., 2020, 337 
2021b). Specifically, markets may struggle to fully incorporate climate risks into asset prices, 338 
given the long-term uncertainties and evolving nature of the low-carbon transition. Increasingly 339 
‘interventionist’ regulatory measures, particularly in Europe, aim to address these limits by 340 
providing additional long-term guidance and structuring incentives to reinforce the impact of 341 
disclosures on financial markets. 342 
 343 
The second SIP pertains to technology selection and a targeted ‘shift’ towards low-carbon 344 
investment. Contrary to traditional portfolio theory, diversification of investments can be 345 
detrimental, especially when it comes to developing novel and uncertain technologies where 346 
spreading resources too thin can hinder significant progress. Instead, rapid progress requires 347 
concentrating resources on specific technologies (Way et al. 2019). For example, solar PV 348 
has achieved remarkable progress due to targeted support, becoming cheaper than most 349 
alternatives. The next step is to similarly focus on developing technologies that can accelerate 350 
the deployment of solar PV, such as energy storage. In essence, inducing a tipping point in 351 
this context involves not attempting to invest across a broad range of options with hopes of 352 
developing each of them but concentrating efforts on technological complementarities that 353 
synergistically support research, development, and actual deployment. Further, identifying 354 
these technological complementarities dramatically reduces technological uncertainty, which 355 
would amplify the dynamics of technology diffusion even further. In contrast to pure market 356 
mechanisms, such choices may be directly or indirectly fostered by public sector interventions, 357 
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in line with some sustainability transition planning. The objective here is to align financial 358 
portfolios with an environmental goal or scenario. 359 
 360 
There may however be trade-offs involved between the two SIPs wherein the policies and 361 
practices related to disclosure of climate-related financial risks and portfolio realignment may 362 
result in lower investments in low-carbon projects due to a higher perception of transition risks. 363 
This is possible both in cases of ‘bridge’ technologies that may have uncertain prospects in 364 
the longer term, such as hydrogen-fuelled transport or storage solutions, and innovative low-365 
carbon technologies, such as marine power, whose future cost and deployment trends are 366 
highly uncertain. The inherent uncertainty of the energy transition may create a perception of 367 
higher risks due to indeterminate eventual outcomes, specific technological trajectories or 368 
timing of different climate-mitigating actions. Strong policy choices, however, can foster  369 
market confidence, despite risks of inefficiency, to create a conducive  environment where 370 
portfolio realignment is accompanied by higher investment in technologies necessary for a 371 
timely energy transition. 372 
 373 
 374 
3.2 Empirical and modelling evidence of tipping points in sustainable finance 375 

In terms of empirical and modelling evidence, a variety of examples show how the financial 376 
system can play a pivotal role in activating tipping points to accelerate the transition to a net-377 
zero carbon economy. 378 

In developing countries, policy support can help to overcome climate investment traps created 379 
by the high costs of accessing finance (Ameli et al 2021a). Access to finance, understood as 380 
the costs of raising funding for a specific project from different sources, varies significantly 381 
across countries. For instance, in some African nations, such as the Democratic Republic of 382 
the Congo, Madagascar and Zimbabwe, the cost of capital can soar to 30%, while in 383 
developed countries such as Germany and Japan, it can be as low as 3% (Ameli et al 2021a). 384 
The high cost of accessing capital is preventing developing countries from decarbonizing their 385 
economies. Levelling the finance playing field could thus help poorer nations to steer their 386 
economies onto a net-zero course.  387 
 388 
While energy system transitions in developing economies require particularly high investment, 389 
these parts of the world are also particularly financially constrained. They are characterised 390 
domestically by under-developed capital markets and a lack of capital stock (Ameli et al 391 
2021a). Furthermore, international finance is restricted due to high sovereign and local 392 
currency risks. Projects funded with foreign currency while generating returns in local 393 
currencies lead to volatile economic fundamentals (Ameli et al 2021b, Bilir et al 2019), 394 
resulting in restricted access to external funding sources. This leads to a chronic lack of 395 
available finance to support low-carbon investments, creating a climate investment trap which 396 
occurs when climate-related investments remain chronically insufficient, with dynamics similar 397 
to those of the poverty trap (Ameli et al 2021a). A self-reinforcing cycle takes place where high 398 
risk perceptions lead to increased capital costs, delaying the transition to cleaner energy 399 
systems and carbon emission reductions. Climate change impacts exacerbate the situation 400 
(IPCC 2022), causing adverse impacts on production systems, economic output, 401 
unemployment, and political stability (see Figure 2). 402 
 403 
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Policies that reduce capital costs, such as credit guarantee schemes, foreign exchange 404 
hedges and political risk insurance can shift risk away from private investors resulting in a 405 
lower cost of capital that may act as a tipping point for low-carbon technology deployment and 406 
allow developing economies to achieve large sustainable energy capacity and faster 407 
emissions reduction. In the case of Africa, reducing the cost of capital by 2050 would allow 408 
the continent to reach net-zero emissions approximately 10 years earlier than when reduction 409 
is not considered (Ameli et al, 2021).  410 

 411 

Figure 2: A climate investment trap. The figure shows the set of self-reinforcing mechanisms and 412 
related links occurring in developing economies characterised by high cost of capital. The strength of 413 
these links is strongly linked to local conditions implying that the set of self-reinforcing mechanisms 414 
could be exacerbated (or less relevant) in some economies. Note that some mechanisms are more 415 
relevant at global/regional levels through aggregations across developing countries. For instance, local 416 
greenhouse gas emissions are not necessarily linked with local climate impacts. 417 

 418 
Additionally, the flow of international capital into renewable projects in developing countries is 419 
influenced by path-dependency, creating a tipping point in the scaling up of renewable 420 
investments (Rickman et al. 2023). Countries with a track record of renewable investments 421 
are more likely to attract future investments leading to positive feedback loops within 422 
renewable energy markets. As countries build a track record in renewables, market confidence 423 
grows, bringing down financing costs and attracting further investments in a virtuous cycle 424 
(Egli et al 2018). Climate investment thus evolves through the strengthening of historical 425 
investment and capital stock, rather than new investment. However, this also results in an 426 
‘investment lock-in’ across countries as well as income groups, with only a small fraction of 427 
countries receiving the majority of investment. Between 2010 and 2019, 76% of private capital 428 
and 67% of public funds went to the top eight recipient countries (Rickman et al. 2023).  429 
 430 
Evidence of path-dependency thus implies a new mechanism of the ‘climate investment trap’ 431 
whereby historical inequities in financing are locked-in across countries and income groups 432 
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and perpetuate over time. To escape this investment lock-in, developing countries must 433 
mobilise sustained investment to build a renewables track record that creates market 434 
confidence and attracts private finance. Indeed, there is a non-linear relationship between the 435 
probability of private investment in developing countries and their track record in renewables 436 
investment, as measured by installed capacity. Once a significant capacity base of around 437 
1GW (of wind or solar) is installed a tipping point is reached and the probability of private 438 
investment increases sharply (Rickman et al. 2023). Crucially, low-income countries (e.g. in 439 
Sub-Saharan Africa) fall far below this threshold, highlighting the inefficiency of opening 440 
finance channels into poorer nations without sustained investment which can mobilise private 441 
finance at scale. Investment decisions by public actors should thus move beyond project-442 
specific inducements to support more holistic renewable roadmaps and unlock developmental 443 
co-benefits (Schwerhoff and Sy, 2017). Innovative financial and policy mechanisms, such as 444 
transition plans with public funding from multilateral agencies and associated labelled 445 
transition financing products, can target the evolution of the sector and build networks of 446 
relationships in the financial sector to initiate path-dependent flows from private sources (Ameli 447 
et al 2021b) and leverage tipping points in the renewable finance ecosystem. 448 
 449 
Inducement effects between investors are another example of tipping points that can be 450 
leveraged in sustainable finance. Financing in renewables markets is driven by a 451 
heterogeneous set of actors spanning energy, financial, utilities and diversified sectors 452 
(Mazzucato and Semieniuk 2018), who invest according to their investment remits, 453 
preferences and capacities, as well as technological maturity and the market environment. 454 
They collaborate across the development and operational stages of a project based on their 455 
risk appetite and expected return, contributing different types of capital to the project in the 456 
form of equity and loan investments. Their interaction and relationships drive the market 457 
growth and technological maturity of renewable technologies within the energy system 458 
resulting in unique emergent characteristics of the renewables sector across countries based 459 
on their enabling investment environments. 460 

In solar finance markets, co-investment relationships between different actors are established 461 
at different stages of the market’s development and evolve with the continued growth of the 462 
sector (Kothari et al 2024). Actors exercise influence over their peers by inducing them into the 463 
market and leveraging their investments alongside their own. Facets of these relationships 464 
differ between different actors in the solar sector based on existing co-investments, market 465 
position of actors and the alignment of their interests. As markets evolve and different actors 466 
enter the market, these processes of influence create tipping points in investment trajectories. 467 
In the initial stages of the market development, for instance, investments by government 468 
agencies induce investment by international institutions, supporting the initial deployment of 469 
the technology. Increasing investments by renewable energy companies similarly influences 470 
the actions of state-owned and private utilities. As markets grow, the involvement of 471 
institutional investors creates the largest leverage (i.e. the amount of investment attracted) 472 
through sizable investments from the private banking sector who are their natural debt partners 473 
in renewable projects. The development of this relationship thus creates large flows of 474 
investment into solar energy as a result of their investment dynamics. 475 

Country context also determines the structure of solar finance markets and the strength of 476 
relationships between different actors. The influencing power of different actors differs 477 
significantly across countries. For example, in the United States, private bank lending induces 478 
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investments from a range of energy and diversified sectors, whereas in China, government 479 
agencies and state-owned banks are major influencers, and in Germany, renewable energy 480 
companies and state-owned utilities exert a strong influence (Kothari et al 2024). From a policy 481 
standpoint, therefore, it is important to consider the impact of policy instruments on prominent 482 
actors in solar financing and the relationships that are driving the markets. Creating incentives 483 
for these actors or using the relationships formed by government agencies and state-owned 484 
actors effectively, can induce other actors into the markets and trigger non-linear growth of 485 
investment, particularly from the private sector. 486 

Theoretical modelling also reveals tipping points in the global network of banks which supply 487 
debt to the fossil fuel industry (Rickman et al. 2024). A sharp decline in fossil fuel use is 488 
necessary to achieve the Paris Agreement target of keeping global temperature rise below 489 
1.5°C (Tong et al. 2019) and this will require a corresponding decline in bank lending to the 490 
fossil fuel sector (Kirsch et al. 2021). However, mainstream financial theory holds that debt 491 
flows to the fossil fuel sector will be resilient to the phase-out of lending by climate-friendly 492 
banks, as their capital can simply be substituted by banks with a neutral stance on the climate 493 
transition (Ansar et al. 2013). Capital substitution thus poses a challenge to a system-wide 494 
decline in fossil fuel lending in an unregulated market.  495 

Macroprudential tools8, such as capital requirements rules, offer a potential solution by 496 
restricting the value of fossil fuel assets that a bank can hold based on their capital reserves. 497 
Models suggest that while fossil fuel debt markets are resilient to the unregulated phase-out 498 
of capital, the introduction of carbon-tilted macroprudential regulation can trigger a rapid 499 
contraction of fossil fuel debt flows. The first banks to exit the fossil fuel debt market have little 500 
impact on debt flows, as their capital is substituted by other banks. However, a sudden 501 
transition is observed after a certain number of banks have exited the sector, at which point 502 
debt flows sharply contract. The tipping point depends critically on the stringency of 503 
regulations; the number of banks that must exit the sector before the tipping point is reached 504 
decreases rapidly as regulatory rules are tightened. Moreover, the tipping point is reached 505 
sooner if large banks (G-SIBs) move first and coordinate their actions.   506 

The implementation of carefully designed macroprudential regulations, such as capital 507 
requirements rules, or other policy measures which cap a banks’ fossil fuel assets, enables a 508 
managed, gradual decline in fossil fuel lending. On the one hand, overly stringent 509 
requirements could precipitate a tipping point too early, leading to a disruptive transition in 510 
which the failure of fossil fuel companies is too widespread to be managed sustainably. 511 
Conversely, loose requirements resulting in a late, or non-existent, tipping point could delay 512 
the emissions reductions necessary to keep Paris temperature targets within reach. Such rules 513 
can be developed by formal standard-setting bodies and prudential regulators such as the 514 
Basel Committee on Banking Supervision and the Financial Stability Board. Additionally, 515 
voluntary alliances, such as the Net Zero Banking Alliance (NZBA, 2021), can amplify the 516 
effect of these regulatory measures through coordinated climate transition strategies among 517 
member banks, reinforcing the impact of regulatory interventions. 518 

 
8 Macroprudential policy is composed of different tools having the goal of preserving financial stability. This includes making the 
financial system more resilient to losses and limiting the build-up of vulnerabilities in order to mitigate systemic risk and ensure 
that financial services continue to be provided effectively to the economy. 
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This framework of macroprudential regulation integrates two fundamental mechanisms within 519 
the financial system: market-driven adjustments to risk and return profiles, and alignment 520 
strategies that purposefully steer capital flows in line with climate objectives. Policies such as 521 
carbon-adjusted capital requirements and high-carbon asset divestment mandates exemplify 522 
this approach, systematically shifting capital away from high-carbon sectors and fostering a 523 
low-carbon economy. Carbon-adjusted capital requirements, for instance, elevate the 524 
perceived risk of high-carbon assets, encouraging the reallocation of capital toward lower-risk, 525 
low-carbon alternatives and reshaping sector-wide capital costs. Similarly, divestment 526 
mandates reduce the financial liquidity available to fossil fuel firms, increasing their borrowing 527 
costs and eroding their long-term competitiveness. 528 

This proactive regulatory strategy transcends incremental adjustments in lending rates, 529 
effecting fundamental shifts in financial risk assessment and capital allocation models. By 530 
embedding low-carbon preferences within regulatory frameworks, these policies catalyse a 531 
transformative cycle in investment patterns, promoting a financial environment in which low-532 
carbon investments are seen as both stable and strategically advantageous. Early regulatory 533 
intervention thus facilitates a systemic realignment of capital markets, fostering reduced 534 
reliance on carbon-intensive infrastructure and accelerating the decarbonization of the real 535 
economy. Of course, such a swing in the real economy cannot happen only through the 536 
activation of tipping points in the financial system. Coordination between financial and non-537 
financial policy is key. Indeed, the utilisation of policy mixes that incorporate a combination of 538 
command-and-control and market-based instruments can be likened to ‘kicks’ that yield 539 
positive outcomes for the transition to a net-zero carbon economy (see Wieners et al. 2024). 540 
These could take the form of policy mandates such as progressive emissions reduction 541 
targets, environmental and industrial regulation, mandated transition planning, green central 542 
banking, green building codes, coupled with market-shifting initiatives like carbon pricing, 543 
climate-related financial disclosures, green subsidies, risk underwriting mechanisms and 544 
green certificates. Recent advancements in modelling have demonstrated that these policy 545 
combinations have the potential to initiate a virtuous cycle, driving technological development, 546 
reducing public investment needs while fostering employment and economic growth (Wieners 547 
et al. 2023; Lamperti et al. 2020; Lamperti and Roventini 2022; Stern and Stiglitz 2023). These 548 
positive feedback loops also significantly lessen the reliance on carbon taxes by decreasing 549 
their intensity. As a result, this enhances their political acceptability and potentially triggers 550 
another tipping point. 551 
 552 
The success of these policy-driven tipping points will ultimately depend on their broad impact 553 
across the financial system and the real economy. Policies that only reach narrow segments 554 
of the financial market, such as commercial banks or publicly-listed companies, or only impact 555 
flows from a specific country or geography (such as EU-wide), may lead to asset shifts rather 556 
than an overall reduction in high carbon investments. Broad-based, well-coordinated policies 557 
are thus needed to drive markets past a tipping point where financial markets are unable to 558 
adequately substitute the money leaving high-carbon assets. Therefore, a comprehensive 559 
approach that addresses diverse financial channels is crucial. Further, different financial 560 
policies are likely to draw a diverse response from market participants, such as the impact of 561 
capital reserve requirements for the banking sector or carbon disclosure requirements for 562 
asset managers that might not have a significant impact on other actors like private equity 563 
funds. Similarly, sector-specific incentives, such as mandates for green sector investments or 564 
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market-based incentives that influence the risk-adjusted returns of these projects, ensure that 565 
redirected capital flows support true decarbonization. 566 
 567 
Equally important is cultivating demand for green finance within the real economy. Without a 568 
corresponding demand from firms and industries for sustainable capital, there is a risk of 569 
oversupply, potentially creating inflated valuations in green assets – a phenomenon 570 
sometimes described as a "green bubble." Thus, real-sector policies are essential to foster 571 
demand and support for decarbonization efforts. Policies such as carbon pricing, clean energy 572 
subsidies, and sector-specific decarbonization mandates generate substantive incentives for 573 
businesses to seek sustainable finance, anchoring green investments in real economic needs. 574 
For instance, carbon pricing mechanisms directly increase the cost of emissions-intensive 575 
activities, prompting firms to pursue lower-carbon alternatives and thus creating a demand for 576 
financing aligned with decarbonization goals. Similarly, subsidies for renewable energy or 577 
efficiency upgrades enhance the economic viability of sustainable projects, making them 578 
attractive to private capital. 579 
 580 
This alignment between real-sector policies and financial initiatives mitigates the risk of capital 581 
misallocation and speculative investment in unsustainable assets. By ensuring that 582 
sustainable finance is underpinned by genuine demand from the real economy through 583 
concrete decarbonisation goals and strategies, such policy coordination fosters a stable 584 
growth environment for sustainable finance. This integrated approach helps prevent 585 
speculative distortions, supporting resilient and effective financial flows that drive real-586 
economy decarbonization and reduce reliance on regulatory interventions alone. Ultimately, 587 
the alignment of financial and real-sector policies creates a reinforcing cycle: financial flows 588 
support real-sector decarbonization, and real-economy demand strengthens the viability of 589 
sustainable finance. This synergy promotes a balanced, sustainable expansion of low-carbon 590 
investments, minimising the risks of volatility and speculative bubbles, and ensuring a more 591 
stable pathway towards a decarbonized economy. 592 
 593 
Finally, the interlinkage between financial and other economic systems needs to be 594 
acknowledged. Policy mixes work well because they influence multiple systems and attempt 595 
to gain non-linear benefits through reinforcing mechanisms and positive tipping points. 596 
 597 
 598 
 599 
4. Conclusion 600 
 601 
As of today, the financial sector is contributing to a projected +3°C global warming scenario 602 
by 2100. The financial system itself does not inherently favour any particular climate objectives 603 
ex ante. To successfully shift the economy towards a net-zero emission path, it becomes 604 
crucial to harness the potential of tipping points in the financial system in order to contribute 605 
to this transition in its full capacity, by enabling and accelerating the necessary capital 606 
reallocation. These elements can play a pivotal role in redirecting economic activities towards 607 
sustainable practices. 608 
 609 
Taken together, the mechanisms detailed above highlight examples of the system-wide tipping 610 
points’ potential within sustainable finance and emphasise the necessity of policy interventions 611 
to activate and capitalise on these dynamics. Through the alignment of expectations, 612 
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promotion of herding behaviour, utilisation of public finance, reduction of capital costs and 613 
attainment of low-carbon investment thresholds in developing economies, and implementation 614 
of robust financial regulation and policies, the financial system can assume a central role in 615 
expediting the shift towards a net-zero carbon economy. 616 
 617 
Regulation plays a critical role in driving tipping points within the financial sector and its role 618 
has become increasingly prominent in recent years. A climate risk information ecosystem has 619 
evolved with standards for climate-related financial data, assessing climate risk impacts, 620 
transparency requirements, green taxonomies, green labels for financial products and 621 
transition risk management plans (International Monetary Fund 2023). Robust monitoring and 622 
supervision by entities like central banks and financial regulators are forcing financial 623 
institutions to move faster and more decisively than market signals alone would prompt them 624 
to do. In this regard, policy makers and financial authorities hold the potential to take a leading 625 
role in steering the financial system towards transformative tipping points, dedicated to 626 
financing the transition to a net-zero carbon economy. A just transition needs investments in 627 
all parts of the economy and society. This will in-turn require policy combinations incorporating 628 
both market-based and structural change instruments to work effectively to deliver 629 
opportunities and investment-friendly conditions while avoiding trade-offs between prudential 630 
behaviour and a shift in asset allocation by financial institutions to low-carbon activities. As 631 
key stakeholders increase their efforts to guide the financial system, leveraging all the 632 
available tools and exploring new avenues, they can also create a coordinated momentum 633 
with industrial policy makers. In this way, financial and economic policies can be more 634 
effectively aligned to support sustainable industries and practices. This collaboration further 635 
builds momentum and strengthens the potential for the activation of tipping points in the 636 
financial system, where the identification of critical intervention points can lead to the 637 
amplification of sustainable investments, mitigate risks, and foster transformative changes in 638 
the practices of the financial sector. 639 
 640 
  641 
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