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1. Introduction  

In recent decades climate change and global warming have become key issues for the planet 

Earth. To tackle their negative effects, various commitments have been made by world 

leaders at the UN Climate Change Conferences held regularly since 1995. In particular, a 

legally binding international treaty known as the Paris Agreement was signed by 196 

countries at COP21 (Conference of the Parties 21) on 12 December 2015; this agreement set 

the goal of reducing greenhouse gas emissions to limit the temperature increase in the current 

century to 2 degrees Celsius, and also of adopting additional measures to bring it down 

further to 1.5 degrees.  

 

Both climate change itself and policies aiming for a gradual shift from fossil fuels to 

renewable energy can have direct consequences for the economy and for financial markets. 

Bolton and Kacperczyk (2023) define ñcarbon transition riskò as ñchanges in climate policy, 
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Climate transition risk can affect individual economies but also spill over to others. As a 
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evidence on the impact of climate risk on financial markets we also use individual 

components of CCPI as well as a set of alternative climate indices found in the existing 

literature.  

 

The empirical model is a balanced panel VAR including aggregate stock indices (as opposed 

to company data) for 48 countries over the period from 2007 to 2023, our aim being to 

examine the response of stock markets as a whole to climate change. Forecast Error Variance 

Decomposition and Local Projection methods (Jorda, 2005, 2023) are also applied to shed 

further light on the issues of interest. The estimation is carried out for the whole set of 

countries considered as well as a subset including the 27 European Union (EU) countries and 

the UK (which was a EU member for most of our sample period), the latter being a group of 

countries sharing supranational and binding climate policies which might affect the response 

of financial markets to climate risk.  

 

The layout of the paper is the following: Section 2 reviews the literature on the impact of 

climate change on financial markets and on measures of climate risk; Section 3 describes the 

CCPI index as well as the alternative climate risk indicators used for the analysis; Section 4 

outlines the empirical framework and discusses the empirical results, including robustness 

checks; Section 5 offers some concluding remarks. 

 

2. Literature Review 

This section provides an overview of the existing studies examining the effects of climate 

change on financial markets, and also of the different measures of climate risk proposed in 

the literature. For the convenience of the reader, the most relevant studies are also 

summarised in Tables 1 and 2. 

 

Insert Tables 1 and 2 about here 

 

2.1 Climate Risk and Financial Markets  
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gauging firms' exposure to this type of risk and the challenge of estimating accurately the 

possible impact of specific climate events. In particular, investors may encounter difficulties 

in effectively screening firms that are vulnerable to climate risk, thereby possibly overlooking 

profitable investment opportunities
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as a whole as well as financial markets, with sectors associated with fossil fuels being 

particularly vulnerable. This highlights the importance of policies aimed at mitigating the 

impact of transition risk, despite the fact that in the absence of frictions the transition toward 

a lower carbon economy should be expected to be smooth (the reason being that structural 

changes to achieve net zero emissions should be part of the information set of economic 

agents).  

 

Faccini et al. (2023) use textual analysis to show that in fact only the climate-policy factor is 

priced by investors, especially after 2012. Their estimates of risk premium imply that 

investors hedge the transition risks from government intervention, as opposed to the direct 

risks from climate change itself. Textual analysis is also applied in the study by Yang et al. 

(2023b), who conclude that climate mitigation news are partially priced in the Canadian stock 

market; more specifically, they find asymmetric effects, namely stock prices react positively 

to market-wide climate-favourable news but not negatively to climate-unfavourable ones. 

Finally, Boungou and Urom (2023) find instead adverse effects of climate risk on banks' 

stock performance by applying a Quantile Regression method to daily stock index data for 

global and G20 banks.  

 

 

2.2 Climate Risk Indicators 

As already mentioned, the literature distinguishes between two types of climate risk, namely 

transition and physical risk, both of which affect especially countries lacking adequate 

resilience, coping mechanisms, or adaptation capacities to a green economy (Frege et al., 

2023). Physical risk comprises both acute and chronic risk. The former denotes sudden, 

episodic occurrences capable of causing substantial physical harm, such as wildfires, river 

and ocean flooding, and tropical storms. The latter instead refers to on-going processes such 

as sea level rise and increases in global mean temperature (Buhr et al., 2022). In the case of 

financial markets, physical risk encompasshysical risk

going processes

agents

agents
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It is noteworthy that there is currently a lack of consensus concerning the most appropriate 

measures for both physical and transition risk. Both GHG emissions (Ciccarelli et al., 2024, 

among others) and precipitation (Muntaz et al., 2024, among others) have been proposed as 

possible indicators for physical risk, whilst a wider range of measures have been developed 

for transition risk. As previously mentioned, a strand of the literature uses textual analysis to 

create indices based on news concerning climate change. For instance, Engle et al. (2020) 

extract innovations from climate news series and then use a mimicking portfolio approach to 

build climate change hedge portfolios. Bua et al. (2022) also develop physical and transition 

risk indicators based on textual analysis; these enable them to estimate climate risk premia, 
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ambitious targets including a 40% reduction in greenhouse gas emissions (from 1990 levels), 

a 32% target for renewable energy, and a 32.5% improvement in energy efficiency. 

 

Subsequently, targeted measures were implemented in line with the Paris Agreement. In 

particular, t
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3.1 Climate Transition Risk Indicators 

The database used for the analysis combines several variables coming from different sources. 

To capture the ability of countries to tackle the transition risk resulting from climate change, 

we use i) the Climate Change Performance Index (CCPI) from Germanwatch and ii) the 

Vulnerability Index from the World Risk Index, constructed by the United Nations University 

Institute for Environment and Human Security.  

 

Insert Table 4 about here 

 

The CCPI is an independent measure of countries' climate protection efforts, which provides 

transparency in international climate politics and facilitates cross-country comparisons. It is 

calculated for 63 countries that together account for more than 92% of global greenhouse gas 

(GHG) emissions (Burck et al., 2023). Evaluations based on the CCPI use standardised 

criteria to rank countries' climate performance. 
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National Centre for Atmospheric Science at the University of East Anglia (see Mumtaz et al., 

2024).  

 

3.2.2 Acute Risks 

In contrast to chronic risks, acute risks are immediate, short-term events that occur suddenly. 

They are typically intense and may have an immediate and severe impact. Acute risks often 

stem from extreme weather and climate-related events, such as storms, floods, droughts, heat 

waves, wildfires, or other sudden natural disasters. While they may cause significant damage 

and disruption in the short term, their effects are generally short-lived compared to chronic 

risks. The data on heat waves, extreme precipitation, and droughts were taken from EM-DAT 

database. This records the type of natural disaster, the period when it occurred, the number of 

deaths, injuries and people affected by such extreme climate events. Following a similar 

approach to Caporale et al. (2018), we construct the following Acute Index per year/country: 

 

ὃὧόὸὩὍὲὨὩὼ ȟ ÌÎ Ὡ
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4. Empirical Analysis 

To analyse the impact of climate risk shocks on stock market returns we obtain impulse 

responses (IRs) from a balanced panel Vector Autoregression (VAR) model specified as 

follows:  

 

 

ὢ ȟ ‌ ‍ ὢ ȟ ὤ ȟ   Ὡ ȟ             (2) 

 

where ὢ ȟ = (3ÔÏÃË -ÁÒËÅÔ 2ÅÔÕÒÎÓ ȟ ;
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Figure 1a displays for all 48 stock market return series the impulse responses (with the 

corresponding 95% confidence intervals) to a one standard deviation shock to the transition 

climate risk indicators (CCPI and its components). It can be seen that a shock to the CCPI 

total score has a positive but insignificant effect on stock market returns. When focusing on 

the components of CCPI, we find instead a positive and significant response over a two-year 

horizon to an international climate policy shock, whilst there is no evidence of any significant 

effects of national climate policy shocks. A plausible explanation for this finding is that 

investors perceive as effective only climate policies agreed and coordinated at the 

international level
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 2ÅÔÕÒÎÓ ȟ ɻ ȟ ɼ #ÌÉÍÁÔÅ 2ÉÓË ȟ  ὤ ȟ   Å ȟ  (3) 

 

where 2ÅÔÕÒÎÓ ȟ = ( 3ÔÏÃË -ÁÒËÅÔ 2ÅÔÕÒÎÓ ȟ ); #ÌÉÍÁÔÅ 2ÉÓË ȟ  = ( 0ÈÙÓÉÃÁÌ 2ÉÓË ȟ  or 

4ÒÁÎÓÉÔÉÏÎ 2ÉÓË ȟ , in turns); k stands for the number of periods after a reference year t; the 

vector ὤ ȟ  contains the global financial uncertainty index as well as real GDP growth and 

the 3-month policy rate to capture country-specific macroeconomic effects; ei,t is the residual 

vector. 7 

 

Insert Figures 3a and 3b about here 

 

Figures 3a and 3b display the response of stock market returns (with the corresponding 95% 

confidence intervals) to a one standard deviation shock to each of our measures of climate 

change risk, for the full sample. Reassuringly, the results of the LP exercise are consistent 

with those obtained from the VAR models. For instance, international, but not national, 

climate policies are again found to have statistically significant effects lasting two years. It is 

important to note that LPs, in contrast to IRs, are not constrained to converge towards zero 

and therefore are expected to provide more accurate confidence intervals for longer horizons 

(Psaradakis et al., 2024). However, in our case we do not find any significant effects of the 

shocks considered over horizons longer than two years.  

 

Finally, Figures 4a and 4b display the LPs for the EU-28 countries. On the whole, the results 

are again consistent with the IR ones. In particular, national climate policies appear to have a 

positive impact on stock markets, which is further evidence of their having higher credibility 

when being pursued within a supranational framework.  

 

Insert Figures 4a and 4b about here 

 

5. Conclusions 

This paper examines the impact of transition and physical climate risks on stock markets in 

48 countries using yearly data from 2007 to 2023. For this purpose a balanced panel VAR 

model is estimated to obtain impulse responses for the whole set of countries as well as a 

                                                      
7 Jorda (2023) discusses the pros and cons of estimating VARs vis-à-vis local projections. 
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subset including the EU-28 only, and then other methods such as Local Projections (Jorda, 

2005, 2023) are applied as robustness checks. The contribution to the literature is twofold. 

First, ours is the first paper to use the CCPI index calculated by Germanwatch as well as its 

components to assess the impact of transition risk on stock markets. Second, it is the most 

thorough study to date on the consequences of climate change for stock markets since it 

analyses this issue for a very large set of countries and uses a wide range of indices for both 

transition and physical risk, thereby providing valuable evidence to investors and 

policymakers to make informed decisions during the on-going green transition.  

 

Various empirical studies had already examined the impact of climate change on financial 

markets distinguishing between physical risk and transition risk (see, e.g., Pagnottoni et al.,  

2022; Bua et al. 2022), using textual analysis (Engle et al., 2020; Apel et al. 2023), or other 

physical and transition risk indicators (Boungou et al. 2023). Our findings are broadly 

consistent with earlier ones. In particular, they point to a positive impact of transition risk and 

a negative one of physical risk, especially in the short term (Bua et al., 2022). Moreover, 

transition risk is shown to have an effect only with a time lag, while physical risk appears to 

have an immediate impact. Our analysis also yields a number of new additional insights. 

More specifically, shocks to the Climate Policy index are shown to have a positive and 
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Finally, it is well known that climate change adversely affects the global economy, 

particularly through natural phenomena-induced physical risks (see Fabris, 2020). The World 

Risk Index (WRI) exposure component, reflecting geographical location and chronic climate 

physical risks, is found to have a negative impact on the EU-28 and on the full sample, albeit 

this effect is statistically significantly only for the latter. Instead, in the case of the acute 

index related to extreme natural disasters, our findings are consistent with earlier ones (see 

Pagnottoni et al., 2022, and Campiglio et al., 2023) suggesting that they have short-term 

negative effects, with the EU-28 stock markets being more exposed.  

 

It should be acknowledged that the present study has some limitations arising from the low 

frequency and the aggregate nature of the climate risk indicators used. Future work should 

aim to gather additional evidence on the issues of interest by also examining the role of firm-

specific characteristics such as industry, energy-intensity, renewable R&D activity, and 

expectations about future energy prices for the countries for which such data are available. 

This additional information would lead to a greater understanding of the impact of climate 

risk on different sectors with different degrees of readiness/vulnerability, and thus to the 

design of more effective sector-specific mitigation strategies.  

 

 

  



https://doi.org/10.1080/20430795.2021.1929804
https://doi.org/10.1016/j.jfs.2021.100867
https://doi.org/10.1111/jofi.13272
https://doi.org/10.1007/s10479-023-05487-z
https://doi.org/10.1007/s10479-023-05487-z
http://dx.doi.org/10.2139/ssrn.4154034


20 
 

13) Buhr, B., 2022. What is Climate Risk? A Field Guide for Investors, Lenders, and 

Regulators, Imperial College Business School, London, UK, Honorary Research Fellow, 

Center  for  Climate  Finance & Investment   

14) Caporale, G.M., Spagnolo F., Spagnolo N., 2018. News and bond yield spreads in the 

euro area, The European Journal of Finance, 24, 2, 114-134, DOI: 

10.1080/1351847X.2017.1285797 

15) Carter, T. R., Benzie, M., Campiglio, E., Carlsen, H., Fronzek, S., Hilden, M., Reyer, C. 

P., and West C., 2021. A conceptual framework for cross-border impacts of climate 

change, Global Environmental Change, 69, 102307 

16) Challinor, A. J., Adger, W. N., Benton, T. G., Conway, D., Joshi, M., and Frame D., 2018. 

Transmission of climate risks across sectors and borders, Philosophical Transactions of 

https://doi.org/10.1093/rfs/hhz072
https://data.europa.eu/doi/10.2775/373022
https://climate.ec.europa.eu/eu-action/adaptation-climate-change/eu-adaptation-strategy_en
https://climate.ec.europa.eu/eu-action/adaptation-climate-change/eu-adaptation-strategy_en
https://data.europa.eu/doi/10.2775/033325


21 
 

24)  Faccini, R., Matin R., Skiadopoulos G., 2023. Dissecting climate risks: Are they 

reflected in stock prices? Journal of Banking & Finance, 155, 106948, ISSN 0378-4266, 

https://doi.org/10.1016/j.jbankfin.2023.106948 

25) Financial Stability Board (FBS), 2020. The Implications of Climate Change for Financial 

Stability, https://www.fsb.org/2020/11/the-implications-of-climate-change-for-financial-

stability/ 

26) FRED, Federal Reserve Economic Data, https://fred.stlouisfed.org/ 

27) Gagliardi N., Arevalo P., Pamies S., 2022. Stress tests on the fiscal impact of extreme 

weather and climate-related events. Quarterly Report on the Euro Area (QREA), 

Directorate General Economic and Financial Affairs (DG ECFIN), European 

Commission, Volume 21, 2, 41-52 

28) Germanwatch, 2007-2023, Climate Change Performance Index, 

https://ccpi.org/downloads/  

29) Giglio S., Kelly B. T., Johannes S., Climate Finance, 2021. NYU Stern School of 

Business, forthcoming,  http://dx.doi.org/10.2139/ssrn.3719139 

30) Horn M., 2024. The European green deal, retail investors and sustainable investments: A 

perspective article covering economic, behavioral, and regulatory insights, Current 

Research in Environmental Sustainability, 7, 100241, ISSN 2666-0490, 

https://doi.org/10.1016/j.crsust.2024.100241 

31) Hsu P.-H., Li K. and Tsou C.-Y., 2023. The pollution premium, Journal of Finance, 78, 3, 

1343-1392 

32) 

https://doi.org/10.1016/j.jbankfin.2023.106948
https://www.fsb.org/2020/11/the-implications-of-climate-change-for-financial-stability/
https://www.fsb.org/2020/11/the-implications-of-climate-change-for-financial-stability/
https://ccpi.org/downloads/
http://dx.doi.org/10.2139/ssrn.3719139
https://doi.org/10.1016/j.crsust.2024.100241
https://ssrn.com/abstract=3235190
http://dx.doi.org/10.2139/ssrn.4306875


https://doi.org/10.1016/j.renene.2022.12.085
http://dx.doi.org/10.2139/ssrn.3654155
https://www.qmul.ac.uk/sef/research/workingpapers/2023/items-/966.html
https://www.qmul.ac.uk/sef/research/workingpapers/2023/items-/966.html
https://www.oecd.org/finance/Financial-Markets-and-ClimateTransition-Opportunities-challenges-and-policy-implications.htm
https://www.oecd.org/finance/Financial-Markets-and-ClimateTransition-Opportunities-challenges-and-policy-implications.htm
https://doi.org/10.1016/j.physa.2022.127514
https://ssrn.com/abstract=4791696
http://dx.doi.org/10.2139/ssrn.3469787


23 
 

Regulations (EC), No 401/2009 and (EU) 2018/1999 (óEuropean Climate Lawô) (OJ L 

243 09.07.2021, p. 1, ELI: http://data.europa.eu/eli/reg/2021/1119/oj) 

48) Seltzer, L., Starks, L.T., Zhu Q., 2022. Climate Regulatory Risks and Corporate Bonds, 

Nanyang Business School Research Paper No. 20-05, FRB of New York Staff Report No. 

1014, available at SSRN: https://ssrn.com/abstract=3563271  

49) Stroebel, J., Wurgler J., 2021. What do you think about climate finance?, Journal of 

Financial Economics, 142, 2, 487-498 

50) Varun R. P., Inder K. B., 2009. Energy, economics and environmental impacts of 

renewable energy systems, Renewable and Sustainable Energy Reviews, 13, I9, 2716-

2721, ISSN 1364-0321, https://doi.org/10.1016/j.rser.2009.05.007 

51) United Nations Framework Convention on Climate Change, 2015. Paris Agreement. 

https://unfccc.int/process-and-meetings/the-paris-agreement 

52) West, C. D., Stokeld, E., Campiglio, E., Croft, S., Detges, A., Duranovic, A., von Jagow, 

A., Jarzabek, Ğ., Konig, C., Knaepen, H., Magnuszewski, P., Monasterolo, I., and Reyer 

C.P., 2021. Europeôs cross-border trade, human security and financial connections: a 

climate risk perspective, Climate Risk Management, 34, 100382 

53) World Risk Report, 2023. Ruhr University Bochum ï Institute for International Law of 

Peace and Conflict. https://weltrisikobericht.de/en 

54) Yang R., Caporin M., Jiménez-Martin J.-A., 2024. Measuring Climate Transition Risk 

Spillovers, Review of Finance, 28, 2, 447ï481, https://doi.org/10.1093/rof/rfad026 

55) Yang, Y., Huang C., Zhang Y., 2023b. Decomposing Climate Risks in Stock Markets. 

IMF Working Papers 

 

 

 

 

 

 

 

 

 

 

 

 

http://data.europa.eu/eli/reg/2021/1119/oj
https://unfccc.int/process-and-meetings/the-paris-agreement
https://doi.org/10.1093/rof/rfad026






26 
 

 

Table 3: List of Countries – Full Sample  
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Table 7: 
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Figure 1a: IR of stock market returns to 
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Figure 1b: IR of stock market returns to climate (physical) risk shocks – Full sample 

 

Notes: See the notes to Figure 1a. Precipitation refers to the year-on-year change in precipitation. 
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Figure 2a: IR of stock market returns to climate (
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Figure 2b: IR of stock market returns to climate (physical) risk shocks – EU-28 

 

Notes: See the notes to Figure 2a. 
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Figure 3b: LP of stock market returns to climate (physical) risk shocks – Full sample 

 

Notes: See the notes to Figure 3a. 
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Figure 4a: LP of stock market returns to climate (transition) risk shocks –EU-28  

 

 

 

Notes: See the notes 




