



Climate Change as a Source of Financial and Macroeconomic Risk


Abstract
Climate change is increasingly being recognized as a major source of both financial and macroeconomic risk, which go beyond its environmental dimensions. These risks include physical risks due to extreme weather events and long, term climate changes; transition risks related to climate policies, technological changes, and shifting market expectations, all of which have significant implications for asset valuations, financial stability, and economic performance. This paper reviews the economic literature with a focus on the narrative, which considers the origins of climate, related risks, their transmission through financial systems, and their effects on macroeconomic outcomes such as investment, output, and stability. The review identifies the major transmission channels of climate risk, i. e., physical risk, transition risk, and expectation, based channels, and explains how financial amplification mechanisms can convert climate shocks to systemic risks. Besides, the paper reviews the role of financial regulation, central banking, and coordinated policy frameworks in managing these risks. The study, by combining insights from financial economics and macroeconomics, conveys that the implementation of extensive policy measures is crucial not only to increase the economy's resilience but also to enable sustainable growth over the long term.
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1. Introduction
Climate change is increasingly recognized as a major source of economic and financial risk, in addition to being an environmental challenge. Rising average temperatures worldwide, the increasing frequency and depth of extreme weather events, and the transition to low, carbon economies are changing the structure of production, the valuation of assets, and the predictions of future economic growth (IPCC, 2023). Accordingly, climate change is at the center of the debates about financial stability and macroeconomic resilience, rather than being a marginal issue of economic analysis (Bansal et al., 2019).
Research on climate change impacts on the economy has identified several channels through which climate, related risks can arise. Physical risks refer to the damages suffered by infrastructure, supply chains, and firm’s productivity as a result of climate impacts such as floods, heatwaves, and storms. Transition risks are due to changes in regulation, technological innovations, and consumer preferences related to the decarbonization of the economy, which can lead to stranded assets and sudden repricing of carbon, intensive activities. The risks have been increasingly reflected in the balance sheets of firms, the portfolios of financial institutions, and the behavior of investors, thus posing the problem of asset mispricing and financial instability (Bolton & Kacperczyk, 2023; von Dulong et al., 2023). Climate, related financial risks are, in a sense, not bound to the financial sector only. These risks can reach the general economy through credit markets, asset prices, and expectations, thus affecting investment, output, and inflation dynamics. Such macro, financial linkages suggest that climate change may become a systemic risk factor, especially when the risks are underestimated or suddenly reassessed (Battiston et al., 2017). Recent studies highlight that financial amplification mechanisms can turn climate shocks into economy, wide disruptions, thus deepening the necessity of integrated analytical frameworks that combine finance and macroeconomics (Campiglio et al., 2018; Bolton et al., 2021). 
Figure 1 shows a conceptual example of how climate change can lead to financial risks and how these risks can be passed on to influence the macroeconomy. The framework explains the flow from climate drivers to financial system channels, and finally, to the aggregate economic effects, while also acknowledging the regulation and policy intervention as the stabilizing factors. This viewpoint is in line with the consensus that is forming among economists and policymakers, i. e., that climate, related risks call for a coordinated financial, macroeconomic, and regulatory response.
The study, in this context, presents a narrative review of the economic literature concerning climate change as a source of financial and macroeconomic risk. It does not try to be an exhaustive survey but rather synthesizes the main insights concerning the sources of climate, related financial risk and their implications for the stability of the financial system. The paper also discusses the ways through which these risks affect macroeconomic outcomes and the role of policy and regulation in managing them. Through the lens of financial economics and macroeconomics, the review conveys the mechanisms by which climate risks originate, how they get amplified through financial systems, and the reasons for which their efficient handling necessitates a policy framework that is coordinated.










Figure 1: Transmission of Climate Change into Financial and Macroeconomic Risk
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2. Channels Through Which Climate Change Generates Financial Risk
Climate change causes financial risks that affect asset values, balance sheets, and expectations in the financial system through various channels, which are deeply interlinked. These channels are typically categorized into physical risks, transition risks, and information, or expectation, based risks. Though these risks are separated analytically, in reality, they often interact, thus increasing uncertainty and amplifying financial system vulnerabilities (Bansal et al., 2019).
Physical climate risks are those associated with the direct effects of climate change, e. g., extreme weather events, sea-level rise, and long-term temperature increases. Such shocks can cause damage to physical capital, interrupt production, and degrade infrastructure, which may lead to abrupt asset value losses. Empirical evidence supports that weather, and climate, related shocks are currently influencing financial markets as they affect firm performance and asset returns, especially in climate, sensitive sectors (Addoum et al., 2020; Kahn et al., 2021). Subsequently, financial institutions that are exposed to the affected firms and regions may experience an increase in credit risk and face stress on their balance sheets.
Transition risks arise from the economic changes that are necessary to shift toward low, carbon systems. The changes in climate policy, technological innovation, and consumer preferences, can quickly change the profitability of firms and entire sectors. Research shows that firms that are carbon, intensive have higher expected returns and more significant downside risk, which reflects investors' worries about policy tightening and asset stranding (Bolton & Kacperczyk, 2021, 2023). If transition policies are considered as being sudden or uncertain, the repricing can be chaotic, thus, increasing the volatility of equity and bond markets and elevating systemic risk concerns (von Dulong et al., 2023).
A third channel is through market expectations and information. Financial markets anticipate the future, and new information about climate risks for example, scientific assessments, policy announcements, or climate related news can lead to very quick belief changes. The evidence shows that climate related news influences asset prices and risk premia, which means that information shocks can be a completely separate source of financial volatility (Engle et al., 2020). If there is inadequate disclosure or inconsistent reporting of climate exposures, mispricing may be allowed to remain and thus, the risk of sharp corrections when information is finally incorporated becomes higher. Recent firm level evidence strongly suggests that climate risk exposure can be the systematically measured and is receiving more and more reflection through corporate responses, thus, emphasizing the vital role of transparent and standardized climate risk disclosure in accurate financial pricing (Li et al., 2024).
It is important to note that these channels are not separate or independent operations. For instance, a physical shock might lead to a faster policy reaction that will increase transition risks, while a surprise policy change can influence expectations and cause market reactions to deepen. The interplay of these three channels results in complicated risk dynamics which are a challenge to conventional financial risk assessment methods that mainly rely on historical data and assume linear responses. Since climate change is bringing about new non linearities and uncertainties, grasping these financial risk channels is a prerequisite to determining their spillover effects on financial stability and the macroeconomy.
3. Climate Risk and Financial System Stability
The financial risks arising from climate change are especially significant when they destabilize the entire financial system, rather than being limited to individual firms or sectors. Due to the fact that financial systems are linked through credit relationships, asset markets, and balance sheet connections, climate related shocks have the potential to spread and intensify among institutions. This has caused the recognition of climate change as a possible source of systemic financial risk to increase significantly (Battiston et al., 2021). The scale of the implications of such a risk can be as severe as those of traditional financial crises (Battiston et al., 2017). In this context, banks are instrumental in the spread of climate related risks. For instance, physical climate shocks may reduce the repayment capacity of borrowers, thus, non-performing loans would increase, and bank balance sheets would weaken. Conversely, transition risks resulting from climate policy and technological changes may affect banks' exposures to carbon intensive sectors. Research indicates that financial institutions that are more exposed to firms vulnerable to climate changes face higher risks of default and drops in market value, which may lead them to adopt cautious lending practices and impose tighter credit conditions (Pankratz et al., 2023). These measures can intensify financial stress, for example, in cases where there is a concentration of exposures or lack of diversification.
Asset markets represent a significant source of risk spillovers from climate change to financial stability. Changes in expectations regarding climate policy, regulation, or damages may trigger rapid revaluation of assets in equity and bond markets. Climate related risks, especially those related to carbon intensity and transition uncertainty, are increasingly priced by investors, according to studies (Bolton & Kacperczyk, 2021; Ilhan et al., 2021). A sudden implementation of these repricing dynamics can, therefore, increase volatility and liquidity stress to a higher extent. Institutional investors consider climate change as a major risk to their financial performance and incorporate the issue into their investment decisions, which in turn affects financial system stability through asset allocation (Krueger et al., 2020). The complex network of today’s financial systems, however, also implies the possibility of contagion and amplification effects. The losses caused by climate change in one part of the financial system can then spread to the others through shared asset holdings, interbank exposures, or correlated investor behaviour. The market reactions to major climate policy events, as a result, are the evidence of the simultaneous shifts in the expectations of different countries and sectors, thereby increasing the risk of system wide adjustment pressures (Monasterolo & de Angelis, 2020). These dynamics highlight the existence of climate risk and the possibility that it can lead to sudden and unpredictable financial responses.
To address these worries, regulators and central banks have started to include climate aspects in their financial supervision and stress testing frameworks (NGFS, 2023). Climate stress tests are designed to evaluate the strength of financial institutions under different scenarios of transition and physical risks, thus enhancing the understanding of vulnerabilities at the system level (Berner et al., 2023). These instruments signal a significant advance; however, they also expose the confines of current regulatory methods in the face of deep uncertainty, lengthy timeframes, and intricate feedback loops. Hence, figuring out the impact of climate related risks on the stability of the financial system is a vital milestone in gauging their wider macroeconomic effects.
4. Macroeconomic Transmission of Climate-Related Financial Shocks
When financial markets and institutions are disturbed due to climate related financial risks, and the effects spread to aggregate economic outcomes, such risks become of macroeconomic significance. In such cases, financial shocks related to climate change may, through credit conditions, investment decisions, as well as expectations, influence output, productivity, inflation, and employment. The exposure through these transmission mechanisms points to the tight interrelationship between financial stability and macroeconomic performance under climate stress (Bansal et al., 2019). The most important macroeconomic channel, among others, is the one that leads through investment and capital accumulation. If climate related risks cause the weakening of financial institutions balance sheets or the rise of uncertainty, firms may have to deal with more expensive borrowing or limited access to credit. In such a situation, it is possible that investment projects will be delayed or even cancelled in the case of enterprises that are both capital intensive and climate exposed sectors. The empirical evidence shows that climate related shocks and uncertainty depress firm performance and investment, thereby leaving a negative imprint on capital formation and productivity growth over time (Pankratz et al., 2023; Dell et al., 2012).
Another key transmission mechanism encompasses expectations, confidence, and asset wealth. Financial markets are essentially the main drivers of expectations about the future state of the economy. A swift and significant adjustment in the value of assets as a reaction to climate related news or policy announcements may affect the wealth of households and business confidence, thereby, altering consumption and investment decisions. Research shows that climate related information shocks are taken into account by financial markets and can lead to considerable volatility, which, in turn, can affect real economic activity (Engle et al., 2020). Climate related financial shocks may also become a source of macroeconomic volatility and inflation dynamics. For instance, extreme weather events and climate induced disruptions in production and supply chains can lead to increased costs and output constraints, thereby, causing inflationary pressures. However, stricter financial conditions as a result of climate related losses may reduce aggregate demand. The situation where supply side disruptions coexist with financial stress makes macroeconomic stabilization more challenging, especially for policymakers who are trying to strike a balance between price stability and growth objectives (Kahn et al., 2021).
Notably the macro financial feedback loops have the potential to significantly multiply these impacts. Climate related financial distress induced economic downturns can, through the so called "loop" effect, lower firms' balance sheets, increase default risks and generally deepen financial fragility. Over time, such feedback loops contribute to the risk of substantial and prolonged output losses and slow long run growth. The research evidence on nonlinear effects of temperature increases on economic production is indicative that climate related shocks may leave permanent macroeconomic footprints, especially where adaptation and risk management are lacking (Burke et al., 2015). In essence, these transmission mechanisms point to the fact that climate change is to be reckoned with as a macro financial risk factor besides being just an environmental externality.

It is crucial to understand the pathway through which climate related financial shocks lead to macroeconomic instability in order to fashion effective and well-coordinated policy measures. The deliberations on this matter follow in the next section.

[bookmark: _GoBack]Table 1: Channels Linking Climate Change to Financial and Macroeconomic Risk
	Climate Risk Channel
	Financial Transmission Mechanism
	Key Financial Actors
	Macroeconomic Implications
	Policy Relevance

	Physical climate risk
	Asset value losses from extreme weather events; insurance claims; credit deterioration
	Firms, insurers, banks
	Output losses; productivity decline; regional growth shocks
	Disaster risk management; insurance regulation; resilience investment

	Transition risk
	Repricing of carbon-intensive assets; stranded assets; higher cost of capital
	Energy firms, banks, institutional investors
	Investment volatility; sectoral reallocation; financial stress
	Carbon pricing; transition planning; regulatory clarity

	Market expectations and information
	Climate news affects beliefs, risk premia, and asset prices
	Equity and bond markets
	Asset price volatility; financial uncertainty
	Disclosure standards; transparency requirements

	Systemic financial amplification
	Credit tightening; contagion through financial networks
	Financial system as a whole
	Macroeconomic downturns; financial instability
	Macroprudential regulation; stress testing



5. Policy, Regulation, and Macroeconomic Risk Management
The acknowledgment of climate change as a potential source of financial and macroeconomic risks holds significant consequences for economic policy and the design of regulatory frameworks. The climate related risks, which extend over long-time horizons, are characterized by deep uncertainty, and have nonlinear impacts, are difficult to reconcile with conventional approaches to financial regulation and macroeconomic stabilization. Hence, policymaker’s climate risk management not only as an essential part of financial and macroeconomic governance but also as a driver of systemic risk (Campiglio et al., 2018).
Financial regulation is at the core of the measures to limit climate related risks in the financial system. The disclosure requirements, climate stress testing, and supervisory guidance are meant to facilitate the identification and the pricing of climate risks by financial institutions and investors (European Central Bank, 2022). These instruments, by raising transparency and promoting forward looking risk consideration, can lower the risk of sudden repricing and disorderly market adjustments (Berner et al., 2023; Battiston et al., 2017). Moreover, a recent study finds that macroprudential policy can strengthen the resilience of financial systems to climate related vulnerabilities by reducing the risks of the climate shocks to the financial system becoming systemic (Zhang et al., 2025). Nevertheless, regulatory measures alone are not sufficient to avert climate related risks; they only have the capacity to shape the anticipation and management of such risks in financial markets.
Central banks confronted with the rising tide of climate related issues are in particular a difficult situation. When shocks caused by climate issues can lead to higher prices, reduce the output, and endanger the safety of the financial sector simultaneously, the problem of monetary policy becomes hard to solve (Batten et al., 2020). Although in the normal situation central banks turn their attention to short- and medium-term stabilization, climate risks arise over longer horizons and interact with structural changes in the economy. This, in turn, has triggered a heated debate on the appropriate scope of central bank mandates as well as the role of macroprudential instruments in combating climate related vulnerabilities (Bolton et al., 2021; Hansen, 2022). Besides the existing difficulties with fiscal and structural policies, these simply cannot be ignored as they are essential in lessening macroeconomic risks associated with climate change. Public investment in resilient infrastructure to support low carbon technologies, make the transition credible and reduce uncertainty can lead to the next phase smoother economic adjustment. The accumulated evidence indicates that properly implemented climate policies have the potential to alleviate transition risks through shaping expectations and hence lessening the rapid repricing of assets phenomenon (Carattini et al., 2023; Vermeulen et al., 2019).
A key difficulty is policy coordination. Climate related risks have implications for environmental policy, financial regulation, and macroeconomic management. On the one hand, fragmented or inconsistent policy signals may increase uncertainty and thus aggravate financial and macroeconomic instability. On the other hand, coordinated and credible policy frameworks can facilitate gradual adjustment and thus increase economic resilience (Stiglitz et al., 2017). Therefore, this gives the rationale for infusing climate concerns into economic governance structures.
In sum, the wise handling of climate related financial and macroeconomic risks calls for a comprehensive policy approach. Financial and macroeconomic policies need to be supported by credible climate strategies that take the risk sources and not just the financial side effects. Identifying climate change as a systemic economic challenge is a prerequisite for the formulation of policies that are conducive to financial stability, macroeconomic resilience, and sustainable long-term growth.

6. Conclusion
This paper has positioned climate change as a primary source of financial and macroeconomic risk. It argued that environmental shocks and transition dynamics do not only affect ecological domains but also penetrate the core of economic systems. By combining insights from financial economics and macroeconomics, the review highlights that climate related risks have multiple, interacting channels that can influence asset values, financial stability, and aggregate economic outcomes. The study illustrates that climate change causes financial risk due to physical damages, transition, and changes in expectations, which can destabilize balance sheets and financial markets if risks are mispriced or suddenly reassessed. These financial disturbances can then spread to the real economy via investment, credit conditions, and confidence, thus increasing macroeconomic volatility and long run growth losses. To be sure, these dynamics show that climate change is not a distant or sector specific issue, but rather a systemic macro financial risk factor.
The review highlights that policy and regulation play a pivotal role in dealing with the risks arising from climate change. Financial regulation, stress testing, and disclosure can enhance the understanding of risks and reduce the chances of sudden disorderly adjustments, but they cannot achieve this goal on their own. Efficient risk management necessitates the collaboration of financial, macroeconomic, and climate policies to address the real sources of risk and to lead the economic adjustment in a foreseeable way. Disjointed or inconsistent policy responses, on the other hand, may increase uncertainty and deepen financial and macroeconomic instability.
Recognizing climate change as a source of financial and macroeconomic risk has, in fact, significant consequences for economic analysis and policymaking. Research in this field should continue to investigate the macro financial feedback mechanisms, distributional effects, and the performance of integrated policy frameworks under conditions of deep uncertainty. From a policy standpoint, it is vital to incorporate climate related issues into financial and macroeconomic decision making if we are to raise economic resilience and thus, be able to provide stable, sustainable growth in a world where climate change is rapidly intensifying.
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