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Abstract 
 

 

Abstract 
  

In this study we investigate the relationship among climate related risks and global 

financial cycle (GFCy). We provide strong empirical evidence in favor to the predictive 

power of climate related risks. We analyze data of both physical and transition risks, 

which form the climate risk. We construct a predictive model based on the climate 

quants. The findings reveal a strong connection between the GFCy and both physical 

and transition risks. More specifically, water & drought, extreme temperatures and Wall 

Street Journal (WSJ) index have a negative impact on GFCy, with the strongest 

connection to be with WSJ Index each affect negatively the GFCy in a different period 

lag. The opposite occurs to happen for the transition risk as climate summits, carbon 

tax and Intergovernmental Panel on Climate Change (IPCC) reports have a positive 

effect on GFCy, similarly in a different period lag.  The United States Climate Policy 

(USCP) has a negative, albeit low, impact on the GFCy. The in-sample forecast 

provides satisfactory results. Additionally, we performed a multi-step ahead forecast, 

revealing that the model performs better in the short term comparted to the long term. 
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1  |    Introduction 
 
Could it be argued that climate change is, at least in part, a direct result of the economic 

policies implemented by governments and organizations around the world? This 

assertion could be considered plausible if we carefully examine the extensive body of 

literature that analyzes the relationship between economic decision-making and 

environmental outcomes2. Climate change and its related risks may lead to a (negative 

impact regarding the economic growth, employment, stock markets, productivity, 

agricultural growth, etc. (Nordhaus, 2007; Nordhaus, 2017; Stevanovic et al., 2017; 

Newman and Noy, 2023; Hong et al., Yang et al., 2023;).    

 In 1994 Nordhaus provided in his paper the figure of the circular flow of global 

warming science, impacts and policy (Nordhaus, 1994). Analyzing the linkages 

between the different sections of the economy, climate impacts, politics and economic 

dynamics, mentioning the last the two with a questing mark in order to make it clear 

that they do not yet exist. He also points out the implementation of policies, otherwise 

the question marks on the figure will fade away, leading us to live with more intensely 

consequences of the global warming.       

 Kjellstrom et al., 2009 supported that the effects of climate change also have an 

impact on social well-being. It is undeniable that, of all sectors of work, the agricultural 

sector is affected to a significant extent, which, as mentioned above, leads to a decrease 

in agricultural production.       

 According to research by Wilson (2018), conducted across the entire industry, 

weather phenomena have significant impacts on local economic activity in the short 

term, significantly influencing employment growth, differing from region to region, 

 
2 Nowadays it is certain that climate change is a result of human activities, and its effects are seen more and more 

often as every year records of temperature rise are broken. The leading international body of the assessment of 

climate science, IPCC has informed the world in its reports that the emissions from human activities have been the 

dominant cause of observed global warming since the mid-20th century. IPCC’s sixth assessment report (AR6) 

concluded that it is unequivocal that the burning of fossil fuels and deforestation have led to an increase in global 

temperatures, changing weather patterns and rising sea levels. IPCC is not the only scientific body supporting the 

conclusion that climate change is a result of the human-included activities. World Meteorological Organization 

(WMO), the National Aeronautics and Space Administration (NASA), the National Oceanic and Atmospheric 

Administration (NOAA) are some of the scientific bodies that support this view. WMO in its latest publication2 

states that 2023 was the warmest year ever recorded, the global average near-surface temperature was at 1.45o Celsius 

above the pre-industrial baseline. 

https://www.aeaweb.org/articles?id=10.1257/jel.45.3.686
https://www.nber.org/papers/w23319
https://www.scopus.com/home.uri
https://www.nature.com/articles/s41467-023-41888-1#citeas
https://ink.library.smu.edu.sg/lkcsb_research/5966/
https://ink.library.smu.edu.sg/lkcsb_research/5966/
https://www.researchgate.net/publication/40851238_Workplace_heat_stress_health_and_productivity_-_An_increasing_challenge_for_low_and_middle-income_countries_during_climate_change
http://www.frbsf.org/economic-research/publications/working-papers/wp2016-21.pdf
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with the most significant impacts observed in the construction, mining, timber, 

hospitality, etc. sectors.         

In the last decade or so, there is a growing literature about the GFCy 3 (Rey, 

2013)4. Rey argues that countries can maintain independent monetary policies by 

managing their capital accounts. Rey, also, claims that “global financial cycles are 

associated with surges and retrenchments in capital flows, booms and busts in asset 

prices and crises”. The literature provides the US monetary policy and global risk 

aversion as the “drivers” of the GFCy. Needless to say, that the US dollar plays a 

significant role, decisions made by main central banks (as Federal Reserve Bank) about 

monetary policies affect the GFCy.       
 Nordhaus argued that economics appear as an endless field. Over the past five 

decades, great academics have constinstently highlifhted the potential consequences of 

climate change and its related risks to the economic stability. Climate change is not a 

temporary phenomenon, it is a permanent situation that is constantly becoming more 

and more dangerous for human health, the future of nature, and the economic 

development of countries. The appearance of climate change year by year becomes 

more intense through extreme natural phenomena that affect everyday life, such as very 

high temperatures on an annual basis, fires, rising water levels, floods, etc. Nowadays, 

it is more than clear that the climate risk is closely related to the economics both in 

macroeconomic and microeconomic level. Climate ralated risks create financial risks 

and economic consequences making this field even more attractive to study. 

 In this paper we will focus on the period of 2003M01 to 2017M06, due to the 

available data selected5. It is necessary to provide some of the most important events 

 
3 Mainly affected by the monetary policy of the US. 
4 For more read the recent paper of Miranda-Agrippino and Rey (2021). 
5 the timeline of the climate crisis during the full period of the research (2003M01 to 2017M06).  The 

first important event was the awarding of the IPCC with the Nobel Peace Prize in February 2007. IPCC 

received the Nobel Peace Price together with Al Gore5 for their contributions to increasing the awereness 

of climate change, laying the groundwork for climate action and linking climate change to peace and 

security. The Copenhagen Climate Summit5 held in denmark in December 2009 was one of the important 

international efforts to combat climate change that took place during 2003 - 2017. The main goal of the 

conference was to establish a global framework for reducing the greenhouse gas emissions and to succeed 

the Kyoto Protocol. More specifically, the Copenhagen Climate Summit sought to the reduction of the 

emmissions for both developed and developing countries, establish financial mechanisms to help 

http://www.helenerey.eu/AjaxRequestHandler.ashx?Function=GetSecuredDOC&DOCUrl=App_Data/helenerey_eu/Published-Papers_en-GB/_Documents_2015-16/147802013_67186463733_jacksonholedraftweb.pdf
http://www.helenerey.eu/AjaxRequestHandler.ashx?Function=GetSecuredDOC&DOCUrl=App_Data/helenerey_eu/Published-Papers_en-GB/_Documents_2015-16/147802013_67186463733_jacksonholedraftweb.pdf
http://www.helenerey.eu/Content/_Documents/MirandaAgrippino_Rey_Handbook.pdf
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that happened during the period of the study. We hypethetize a negative connection 

between the climate related risks and the GFCy. We used the climate data of the studies 

of Ardia et al. (2023) and Faccini et al. (2023), for the physical risk from the dataset 

we used the factors of global warming, extreme temperatures, natural disasters, water 

& drought, hurricanes & floods. For the transition risk we used from the same dataset 

the factors of international summits, United States Climate Policy, IPCC’s reports, 

climate summits and carbon tax. In the end, not all the factors were used in the final 

mode as they were not statistically significant. The statistical significant variables of 

the dataset of Ardia et al.  (2023) are the factors of water & drought, extreme 

temperatures and WSJ index (physical risk), IPCC’s reports, carbon tax, climate 

summits, Unites States Climate Policy (transition risk). We also used the CPU of 

Gavriilidis’s (2021), but we didn’t concluded in the best fitting model because it was 

not statistically significant in any of the models that we created. Moreover, we used the 

data of Global Financial Uncertainty provided by Caggiano and Castelnuovo (2023), 

we concluded in the model the Global Financial Uncertainty (GFU), GFU country-

specific factor and GFU regional factor all of three were related to GFCy. Additional, 

we used the data of Wall Street Journal (WSJ) Index of Engle et al. (2020) all of the 

models that we tested showed a close relationship between WSJ Index and GFCy. In 

order to interpret the GFCy we used data from Federal Reserve Bank of St. Louis and 

Yahoo Finance. More specifically, we used the data of the Market Yield on United 

States Treasury Securities at 10-Year Constant Maturity, quoted on an investment basis, 

the Global Economic Policy Uncertainty Index the Consumer Price Index, the Capital 

Flow equity, United States Gross Domestic Product, the United States Stock, United 

 
developing countries in adapting to climate change and adopting greener technologies and setting a 

legally binding agreement to limit global warming below 2oC compared to pre-industrial levels. The 

second important conferences that took place was the Paris Agreement in December 2015. The Paris 

Agreements sought to limit the blobal warming below 2oC at the level of the pre-industrial levels. Also, 

it pursue efforts to limit the temperature increase to 1.5 oC which has been described by the scientists as 

the point which will significantly recude the risks of climate impacts. Also, the paris agreement sought 

to achieve net-zero greenhouse gas (GHG) emissions in the second half of the century. Moreover, Paris 

Agreement sought to financial support mainly to daveloping nations in order to adapt to climate change. 

2016 was described as the hottest year ever recorded, some of the results of the 2016’s Record Heat was 

the ecosystem stress where highet temperatures exacerbated doughts and water scarcity, wildlife faced 

habitat stress, economic losses due to damages particulary  

from floods, huriccanes and wildfires.  

https://elsevier-ssrn-document-store-prod.s3.amazonaws.com/2024/6/12/3717722.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEwaCXVzLWVhc3QtMSJGMEQCIAf3saT0HDCRtUF00YWkam8YRDw1%2FwvY0zw98wxiNhf%2FAiAOAEIswbWSO50VKuwQOQa%2FNTf0ZEMGrVDJitz3Y5nT5iq9BQg0EAQaDDMwODQ3NTMwMTI1NyIM06KbvpqCYqp237kzKpoFdZXWSnwI5vNkHSWWMdfcbf2NUN%2Bd3CEEZoHK84od0W%2F%2BhizA7gmRgA%2FE48OULU%2BWzr3VmHExzL5L8FPD7iAHLo8BQfug0Wb%2BzWj1BFe64u71jCR3l0Zftaac54bM0F5F4MnYGYR33TdJ2i1dU0Cj3znUaYC85%2FXQdklT3Tpb4%2BeO7RRmnx94D5scuEfOagIu4KwxWDDZC%2BNz%2F8GOql0IhcVLxFs1RZldXQI74%2BMIbzRUiMkvFTF4TcWPZQDINK9trpOu7s9Z6tH2pHNMRAvL12X%2BUc1ceJvVOK7hu2uJPoRFPjD0Fv%2FgnIhMf1hpEK9pUS4rM2k4f2dx8rGeBI%2FUF1inWjM8jyzWuJ1bkn6gjiTdc%2BMyGkfJCASAFSiucLCs9w3ia5dwY50J1v0HMAzHUKQ0ZZtLLNs0sL4f85IusdXsLv%2FfBROip5sZ9Hw7GyDSg1gWv6TXRuO4V7ySCtwYPj04wXNPPqTdNVRoVdR%2FGyo8WMfqpsR2OtfU9PtshnL1boMCBo2OtdGx9hffg4TYph9NYloVO3A3jzhOwfaa%2FUxJX4Vn1ZcPMurp4Ukmk79p74%2BB%2FOmMTrJvCs13K%2BJ8lngaD%2Bq0PRqKwwUsnQg2PwVtI%2F%2BotbsSNBwcDADGzx1KcWsD8KkWxP0R0Q8FICc%2FM52oEcGezEarkG8vfQBSju%2BBO3TqmDuHRL5EPLRyhBGDOepz0P%2FNxQbA5k98O1pj46e6F%2Fz5oXFLeRJc%2Fwyppv5sOeq0X%2BCix5QJU%2B1rC35Qb551EXUcCxuWRRjKKSuPUKQst%2BuNqFeDmIge%2FDEhj0lPtL9d1SxoF%2B3mLOXgS46KdbfpHTlBn%2BkQ6irKuOoIMTR14MC1DERcXvclbw%2BLTnNZFt2kY%2FmvzTSSMP7Tn7UGOrIBL9%2B0xIKQ5t%2BndeLSni1K6EnmduUnAVwiC%2B3uADeYS9zVF30Vrra7ZiJ%2FV4yfRzgPGtMfu%2BQ%2BQYpML%2BwYmiyyrN%2FqueulfP7WQ5uaHoaQZ1eHNyr23wup1sNqRAmihPg%2B5cLd2ve8PD8em1ILh5sGp73z%2FO6zUou%2FrlzH%2FkkjPcRr6q6fhTQ%2B9Ua4EFEjR4RaIvZ8XmMYyVXs98WaROmiwsE30wm13WMQfC3FiOWAxZBKKQ%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240729T200812Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWE2W32NK33%2F20240729%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f31d51aeba7172cab2002b27f363ded899ef561e282c2eb5fde46398038e6a71
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3795964
https://elsevier-ssrn-document-store-prod.s3.amazonaws.com/2024/6/12/3717722.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEwaCXVzLWVhc3QtMSJGMEQCIAf3saT0HDCRtUF00YWkam8YRDw1%2FwvY0zw98wxiNhf%2FAiAOAEIswbWSO50VKuwQOQa%2FNTf0ZEMGrVDJitz3Y5nT5iq9BQg0EAQaDDMwODQ3NTMwMTI1NyIM06KbvpqCYqp237kzKpoFdZXWSnwI5vNkHSWWMdfcbf2NUN%2Bd3CEEZoHK84od0W%2F%2BhizA7gmRgA%2FE48OULU%2BWzr3VmHExzL5L8FPD7iAHLo8BQfug0Wb%2BzWj1BFe64u71jCR3l0Zftaac54bM0F5F4MnYGYR33TdJ2i1dU0Cj3znUaYC85%2FXQdklT3Tpb4%2BeO7RRmnx94D5scuEfOagIu4KwxWDDZC%2BNz%2F8GOql0IhcVLxFs1RZldXQI74%2BMIbzRUiMkvFTF4TcWPZQDINK9trpOu7s9Z6tH2pHNMRAvL12X%2BUc1ceJvVOK7hu2uJPoRFPjD0Fv%2FgnIhMf1hpEK9pUS4rM2k4f2dx8rGeBI%2FUF1inWjM8jyzWuJ1bkn6gjiTdc%2BMyGkfJCASAFSiucLCs9w3ia5dwY50J1v0HMAzHUKQ0ZZtLLNs0sL4f85IusdXsLv%2FfBROip5sZ9Hw7GyDSg1gWv6TXRuO4V7ySCtwYPj04wXNPPqTdNVRoVdR%2FGyo8WMfqpsR2OtfU9PtshnL1boMCBo2OtdGx9hffg4TYph9NYloVO3A3jzhOwfaa%2FUxJX4Vn1ZcPMurp4Ukmk79p74%2BB%2FOmMTrJvCs13K%2BJ8lngaD%2Bq0PRqKwwUsnQg2PwVtI%2F%2BotbsSNBwcDADGzx1KcWsD8KkWxP0R0Q8FICc%2FM52oEcGezEarkG8vfQBSju%2BBO3TqmDuHRL5EPLRyhBGDOepz0P%2FNxQbA5k98O1pj46e6F%2Fz5oXFLeRJc%2Fwyppv5sOeq0X%2BCix5QJU%2B1rC35Qb551EXUcCxuWRRjKKSuPUKQst%2BuNqFeDmIge%2FDEhj0lPtL9d1SxoF%2B3mLOXgS46KdbfpHTlBn%2BkQ6irKuOoIMTR14MC1DERcXvclbw%2BLTnNZFt2kY%2FmvzTSSMP7Tn7UGOrIBL9%2B0xIKQ5t%2BndeLSni1K6EnmduUnAVwiC%2B3uADeYS9zVF30Vrra7ZiJ%2FV4yfRzgPGtMfu%2BQ%2BQYpML%2BwYmiyyrN%2FqueulfP7WQ5uaHoaQZ1eHNyr23wup1sNqRAmihPg%2B5cLd2ve8PD8em1ILh5sGp73z%2FO6zUou%2FrlzH%2FkkjPcRr6q6fhTQ%2B9Ua4EFEjR4RaIvZ8XmMYyVXs98WaROmiwsE30wm13WMQfC3FiOWAxZBKKQ%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240729T200812Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWE2W32NK33%2F20240729%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f31d51aeba7172cab2002b27f363ded899ef561e282c2eb5fde46398038e6a71
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3847388
https://onlinelibrary.wiley.com/doi/epdf/10.1002/jae.2958
https://academic.oup.com/rfs/article-abstract/33/3/1184/5735305?login=false
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States Bond Yields of and S&P 500 respectively.     

 Several models were developed for the analysis; however, we will present only 

three of them. The model that bests fits the data (model 1) will be discussed in the main 

analysis while the results of the other two models will be presented in the section of the 

appendix section.          

 The findings of this study present supporting evidence for our novel hypothesis.  

In particular, the factors of water & drought and extreme temperatures have a negative 

impact on the GFCy over a seven-period lag and four-period lag respectively. For the 

transition risk the analysis showed that climate summits and carbon tax and IPCC’s 

reports have a positive effect on the GFCy in a three-period lag, one-period lag and 

twenty-period lag respectively.        

 The rest of the paper is structured as follows. Section 2 presents the literature 

review. In the 3rd section we present the data we used for the study. Section 4 provides 

the methodology we followed. The theoretical framework is presented in section 5. The 

paper concludes in section 6.  
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2  |   Literature Review 

There will always be uncertainty in understanding a system as complex as the world’s 

climate. However, there is now strong evidence that significant global warming is 

occurring. The evidence comes from direct measurements of rising surface air 

temperatures and subsurface ocean temperatures and from phenomena such as increases 

in average global sea levels, retreating glaciers, and changes to many physical and 

biological systems. It is likely that most of the warming in recent decades can be 

attributed to human activities (IPCC 2001)"6. Since then, numerous of scientific 

evidence continue to claim that human activities are responsible for the climate change 

and its related risks7 (see, e.g., M. Lynas et al., 2021; F. Myers et al., 2021; J. Cook et 

al., 2016; Doran & Zimmerman, 2009).       

 High temperatures tend to reduce economic growth in countries with low living 

standards. They are also likely to reduce the rate of production and hence growth. This 

effect is primarily observed in agricultural and industrial markets (see also Nordhaus et 

al., 1994; Moore et al., 2014; Schlenker et al., 2006), but they equally affect the political 

stability of the country (Dell et al., 2012). The increase in the average temperature in 

the United States in the summer has a largely negative effect on the growth of gross 

state product, with the opposite being observed during autumn, more specifically, the 

increase in temperature in the autumn months has a positive effect on gross state product 

(Colacito et al., 2019). The study by Pycroft et al. (2015) suggests that the rise of the 

sea-level effects the global economy. They 25 world regions by using a general 

 
6 see also Statement on climate change from 18 scientific associations (2009), IPCC Fifth Assessment 

Report, Summary for Policymakers, SPM 1.1 (2014), IPCC Fifth Assessment Report, Summary for 

Policymakers, SPM 1 (2014),  AAAS Board Statement on Climate Change (2014), GSA Position 

Statement on Climate Change (2015), ACS Public Policy Statement: Climate Change (2016-2019), 

Climate at the National Academies, Fourth National Climate Assessment: Volume II (2018),  Society 

Must Address the Growing Climate Crisis Now (2019), Global Climate Change and Human Health 

(2019), Climate Change: An Information Statement of the American Meteorological Society (2019), 

American Physical Society (2021),  IPCC Sixth Assessment Report, Working Group 1 (2021),  IPCC 

Sixth Assessment Report, Working Group 2 (2022),  IPCC Sixth Assessment Report, Working Group 3 

(2022). 
7 According to EPA there are two categories related to climate risk. The first category is transition risks 

includes risks that are Risks related to the transition to a lower-carbon economy. The second category is 

physical risks, this category includes Risks related to the physical impacts of climate change. 

https://www.researchgate.net/publication/355458046_Greater_than_99_consensus_on_human_caused_climate_change_in_the_peer-reviewed_scientific_literature
https://www.researchgate.net/publication/355442602_Consensus_revisited_quantifying_scientific_agreement_on_climate_change_and_climate_expertise_among_Earth_scientists_10_years_later
https://www.researchgate.net/publication/301247690_Consensus_on_Consensus_A_Synthesis_of_Consensus_Estimates_on_Human-Caused_Global_Warming
https://www.researchgate.net/publication/301247690_Consensus_on_Consensus_A_Synthesis_of_Consensus_Estimates_on_Human-Caused_Global_Warming
https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1029/2009EO030002
https://www.nobelprize.org/uploads/2018/10/nordhaus-lecture.pdf
https://www.nobelprize.org/uploads/2018/10/nordhaus-lecture.pdf
https://www.researchgate.net/publication/262379168_Adaptation_potential_of_European_agriculture_in_response_to_climate_change/citation/download
https://ideas.repec.org/a/tpr/restat/v88y2006i1p113-125.html
https://scholar.harvard.edu/files/dell/files/aej_temperature.pdf
https://onlinelibrary.wiley.com/doi/full/10.1111/jmcb.12574
https://www.researchgate.net/publication/271732347_The_Global_Impacts_of_Extreme_Sea-Level_Rise_A_Comprehensive_Economic_Assessment
https://www.aaas.org/news/aaas-reaffirms-statements-climate-change-and-integrity
https://www.ipcc.ch/site/assets/uploads/2018/02/AR5_SYR_FINAL_SPM.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/SYR_AR5_FINAL_full.pdf
https://whatweknow.aaas.org/get-the-facts/
https://www.geosociety.org/gsa/positions/position10.aspx
https://www.acs.org/policy/publicpolicies/sustainability/globalclimatechange.html
https://nca2018.globalchange.gov/
https://www.agu.org/Share-and-Advocate/Share/Policymakers/Position-Statements/Position_Climate
https://www.ametsoc.org/index.cfm/ams/about-ams/ams-statements/statements-of-the-ams-in-force/climate-change1/
https://www.aps.org/newsroom/pressreleases/climate.cfm
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg3/
https://www.epa.gov/climateleadership/climate-risks-and-opportunities-defined


      2      |      Literature Review 
 

  14 

equilibrium model and conclude that in 2080 the sea level will rise to 1,75m which will 

lead to 0,5% of reduction of global GDP. More specific, their study supports that there 

is a positive impact of the temperature shocks on the poorest countries, with the richest 

countries being negatively affected. Evidence shows that, in South Africa, global 

warming and drought have a negative impact mainly on the tertiary sector and informal 

employment. The effects of drought are mainly observed in the tourism and transport 

industries (Gray et al, 2022).       

 Moreover, Berg et al. (2024) studied the performance of real GDP per capita 

growth regarding the temperature changes among 137 countries which provide, at least, 

data for the last 30 consecutive years. Their research suggests that there is a substantial 

heterogeneity of the performance of real GDP per capita growth because of the 

temperature changes among the countries.     

 World’s GDP decreases by 12% when the global temperature increases by 1°C. 

Each ton of carbon dioxide provides a social cost equal to $1,056, also a 31% welfare 

loss bases on a moderated warming scenario. Large countries like the United States 

benefit in the terms of cost by decarbonization policy (Bilal and Känzig, 2024). The 

stock returns of the industry that provides help to businesses to decarbonize are positive 

corelated with the carbon prices, which ceases when there’s carbon price uncertainty 

(Fuchs et al., 2024).        

 Engle et al. (2020) developed the Wall Street Journal (WSJ) Climate Change 

News Index and CH Negative Climate Change News Index to measure media coverage 

of climate change. The study shows that the higher Environmental Scores a stock firm 

provide a higher return on periods when negative is displayed. Building on this, Ye 

(2022) explore the impact of climate news risk on uncertainties in the energy market, 

economic policy, and financial markets.. His research showed that there is a positive 

correlation between the economic policy uncertainty and climate news risk, while 

noting a negative effect on energy market uncertainty. Moreover, climate news risk, 

since 2013, has a positive effect on the financial market uncertainty. Finally, it’s worth 

noting that his research showed that during Climate Change Conferences (Copenhagen, 

Doha and Paris) acts as a positive factor - having better effect - on economic policy and 

energy market uncertainty with the smallest effect being observed on financial market 

uncertainty.         

 Faccini et al. (2023) constructed a climate risk index to examine correlations 

with stock performance on different sectors. Their research suggests that climate risk 

https://www.cambridge.org/core/journals/environment-and-development-economics/article/abs/impact-of-weather-shocks-on-employment-outcomes-evidence-from-south-africa/3BCEB56BECF654E947D5DC4B1A13DAE2
https://www.sciencedirect.com/science/article/abs/pii/S0014292124001624?via%3Dihub
https://www.nber.org/system/files/working_papers/w32450/w32450.pdf
https://www.nber.org/papers/w32937
https://academic.oup.com/rfs/article-abstract/33/3/1184/5735305?login=false
https://pdf.sciencedirectassets.com/271733/1-s2.0-S0040162522X00036/1-s2.0-S0040162522001184/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjENT%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJHMEUCIAfYwOTmooBJt5JudCZr0LwWFycHXym2mQVghZ%2FC%2F8fWAiEAumHqd5OStfBRbU70hdqZmflFXeA7a6ywaI4%2Fg2hMYBQqsgUITBAFGgwwNTkwMDM1NDY4NjUiDJb%2FIchypjfza1BYFCqPBf7By%2F%2F4XawkKgd2wFvqVD1WL7OgtnnUfAAh%2FxOXG6TuonDnS0VzKSvayY6pgrjkyhcMzWqDovn6%2FkO8EQajOqg4N9cUlZN0yShOJ0lUj1ILRzV1DRwtv2l2TlPhofdVuGdBI5QrQEfc1cNpM6sXm%2FFmiHMPX9FqtfKGpr0P8zbA41TqqnUfmG4FDjYauGN12M42xHQmNNX9VklGOeCZXAWFznzdvNIlwx3svDLXdFteS0l46WVJJCk58zGRcJN02auiETKzib8RMNhVvvfzl6RdMBeHKSQT8%2FqsZ31%2Bsesoz2AplSG71uQpb862fVCeeBqi0nCrYg3soWJLtUi20xVqAmNtohq5BzyjPaAC%2F3d2Zh4gzVMQRS1gc0pS0u8t%2F%2FEhiy2nQQbUCfgp%2FGxgYnXvQcWIskt360cqjAfhiziGRRmTRlSPc0AuaSfrcbjU0XfNtok50N4YHjiDK9Fp5e552ECXxVKIlxua6glurUuarPm98fPAz%2FXOx647lJrLgmv%2FhOx1hye1HzvcjUm1BBryAECYXEIoB0Jbw9%2FOTuZiTfv40O5INw0RFZtspesl3xhg8qz26akFPwI6SGSXOZOeGlahaUaS%2FYF5twlSK1N9PHgsNNcex8NOIGAbnw2phrFcFarkA3rmRAj5RAw32it%2FpxyNCpYU3qx3AnuMGqBWfCVlzW%2FrsLpi6zDyOX8mkqWmpbKHJE63MT%2BzNc7Nvelc%2FsBDtbKa25xrQJTQEDNwTRzzWbxqAq2%2FkQhHjQWiiIfbGZDWtG4P2TeC5G6pAYn%2BTPJY2r3yUwOlH%2BGsMCC%2FahpZLLANHHsuuxYrVJuCfDF3oF2T2vXjH9PGCenDl9yO7NzgKsR33OaN0oHkOU0wx%2BizsgY6sQFNXcWD%2BAhygIm4yp6VL5pIn5m8TL5jz8R7Yn%2B7XNuOXtnaFDWUyQdM%2BGV83DWu5VaZVoF2SnTOYqH7LJolMWuikn6F%2BD4Nqh%2Foze4T%2FAuK1PBav0nvbJOAPSc3ggGQxHX8yybP8JYLyjA4UVyKoaIKS04cNyaAqMb%2FQ1s6dIvKMB91Mmj6e%2FZRSfew2plyUdfJc4PyteXOYUbyWxukJBPo1T%2BGY6pgSWuUkeSDKBMfHPY%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240521T204536Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYVH7NGXSX%2F20240521%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=845c655c09fce71030d19df9c4eb349a3445f2ccaff5128f7118210b3a256360&hash=7783ff9a3e792344bf7842981238a8088ef97e482a10203b98e168bfac8fbf3e&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0040162522001184&tid=spdf-cb53ecd6-7719-45ed-956b-655a34af9eb9&sid=b41a45eb7c5ae842466b31e76ed0fd508ccbgxrqa&type=client&tsoh=d3d3LnNjaWV
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3795964
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does not reflect the prices in the stock market but there is a risk generated by 

government intervention which impacts the stock prices. Also, their study suggests that 

climate risk does not provide a financial risk.      

Thang Ho (2022) using the climate change index show that high climate news beta8 

funds react better by 0,24% monthly on a risk-adjusted basis. Moreover, his study 

shows that a high climate news beta stocks perform better than low climate news beta 

stocks by 0,36% on monthly basis.        

 Gavriilidis (2021) provides an Index that measures the Climate Policy 

Uncertainty (CPU) by linked events to the climate policy. His study shows that when 

the index reaches 50 points there is an economics shock which leads to the reduction of 

the industrial production by 1,5%, raise of the unemployment by 0,4%, raise of the 

commodity prices by 2% and to a raise of the consumer prices by 0,4%.  Since then, 

significant scientific research has been developed. Using the CPU Index Mengxi He 

and Yaojie Zhang (2022) studied the predictability of oil industry.  The results of the 

paper show that the CPU index provides a strong connection as a predictor of the future 

stock returns of the oil industry and other carbon emission-related industries and 

becomes weaker to non-related industries. Moreover, their study shows that CPU can 

provide information about the future cash flows related to the oil industry and means 

that CPU is economically and statistically significant. Furthermore, their study shows 

that the performance of the CPU provides better results when there are economics 

expansions. In addition to, the good performance of the CPU can be explained by the 

oil fundamentals and the attention of the investors.     

 Xin Xu et al. (2023) measured the China’s CPU with daily and monthly data 

from the Chinese news from January 2000 to March 2022 and compared with  the US’s 

CPU by using the Distribution lag nonlinear model. Their study indicates that the 

China’s CPU has the same growth trend as the US’S CPU, but both CPU’s affect 

differently the stock markets. Regarding the China’s CPU, the return from the stock 

market gets lower as the CPU increases, further increasing volatility which will lead to 

decreases in the future. Moreover, it is possible to create a bigger dependence in 

volatilities regarding both stock markets in the current period. The US CPU provides 

decreases in the short term regarding the returns in the stock market but provides the 

opposite effect in the long term. Changes in the CPU lead to an increase in the 

 
8 Climate news beta measures how sensitive a stock is to climate risk. 

https://www.sciencedirect.com/science/article/pii/S1057521922002824?via%3Dihub
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3847388
https://www.sciencedirect.com/science/article/pii/S1042443122001470
https://www.sciencedirect.com/science/article/pii/S1057521923001874?via%3Dihub
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correlation of the two stock market volatilities.    

 Lastly, the research that was done by Tedeschi et al., (2024) study the impact 

of CPU on the European financial markets. Their study indicates that CPU shock affect 

the financial stocks. They observed a positive effect of high climate risk which leads to 

an increase on the returns of clean energy stocks. Moreover, when there are CPU shocks 

there can be seen a substitutability relationship between brown and clean energies.

 Ardia et al. (2023) constructed the daily Media Climate Change Concerns index 

resulting from the climate change news published on the US’s newspapers and 

newswires. Their study suggests that an unexpected increase in climate change concerns 

increases the stock prices of the green firms leading to a decrease on the brown firms’ 

prices as an effect of the climate risk. Moreover, an unexpected increase in the climate 

change concerns leads to an increase in the discount rate of brown firms it can also 

associated with a decrease in the discount rate of green firms.   

 Rey and Agrippino developed the GFCy in 2013. The GFCy provides 

information about the relationship of global financial markets and how the movements 

in global liquidity, capital flows, and central bank policies impact the  decisions of 

economies across the world. The main argument of Rey is that the GFCy is primarily 

driven by fluctuations in global liquidity, which mainly are affected by the monetary 

policies of major economies and mainly by the U.S. Also, Rey and Agrappino suggest 

that large spilover effects on capital flows, asset prices and credit condition happen as 

a result of the centrality of U.S. dollar, these effects are mainly observed in emerging 

markets.         

 Cerutti and Claessens (2024) analyzed 76 economies (small country) using data 

from 2000 to 2021. The study is based on quantifying the importance of GFCy 

regarding the domestic credit, local assets and capital flows. Their study provided that 

respective series common factor and conventional US GFCy-drivers provide variation 

on the domestic credit (about 30 percent), on the stock market returns (about 40 

percent), on the house prices (about 60 percent), on the interest rates and on the 

government’s bond spreads (more than 75 percent).     

 Caggiano and Castelnuovo (2023) measured the global financial uncertainty 

(GFU) by modeling together global, regional and country specific factors. Using a 

VAR analysis that achieves set identification via a combination of narrative, sign, ratio, 

and correlation restrictions, they estimate the global output after the effects of GFU 

shocks. Their study suggests that the GFU during the Great Recession contributed to a 

https://www.sciencedirect.com/science/article/pii/S016517652300469X?via%3Dihub
https://elsevier-ssrn-document-store-prod.s3.amazonaws.com/2024/6/12/3717722.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEwaCXVzLWVhc3QtMSJGMEQCIAf3saT0HDCRtUF00YWkam8YRDw1%2FwvY0zw98wxiNhf%2FAiAOAEIswbWSO50VKuwQOQa%2FNTf0ZEMGrVDJitz3Y5nT5iq9BQg0EAQaDDMwODQ3NTMwMTI1NyIM06KbvpqCYqp237kzKpoFdZXWSnwI5vNkHSWWMdfcbf2NUN%2Bd3CEEZoHK84od0W%2F%2BhizA7gmRgA%2FE48OULU%2BWzr3VmHExzL5L8FPD7iAHLo8BQfug0Wb%2BzWj1BFe64u71jCR3l0Zftaac54bM0F5F4MnYGYR33TdJ2i1dU0Cj3znUaYC85%2FXQdklT3Tpb4%2BeO7RRmnx94D5scuEfOagIu4KwxWDDZC%2BNz%2F8GOql0IhcVLxFs1RZldXQI74%2BMIbzRUiMkvFTF4TcWPZQDINK9trpOu7s9Z6tH2pHNMRAvL12X%2BUc1ceJvVOK7hu2uJPoRFPjD0Fv%2FgnIhMf1hpEK9pUS4rM2k4f2dx8rGeBI%2FUF1inWjM8jyzWuJ1bkn6gjiTdc%2BMyGkfJCASAFSiucLCs9w3ia5dwY50J1v0HMAzHUKQ0ZZtLLNs0sL4f85IusdXsLv%2FfBROip5sZ9Hw7GyDSg1gWv6TXRuO4V7ySCtwYPj04wXNPPqTdNVRoVdR%2FGyo8WMfqpsR2OtfU9PtshnL1boMCBo2OtdGx9hffg4TYph9NYloVO3A3jzhOwfaa%2FUxJX4Vn1ZcPMurp4Ukmk79p74%2BB%2FOmMTrJvCs13K%2BJ8lngaD%2Bq0PRqKwwUsnQg2PwVtI%2F%2BotbsSNBwcDADGzx1KcWsD8KkWxP0R0Q8FICc%2FM52oEcGezEarkG8vfQBSju%2BBO3TqmDuHRL5EPLRyhBGDOepz0P%2FNxQbA5k98O1pj46e6F%2Fz5oXFLeRJc%2Fwyppv5sOeq0X%2BCix5QJU%2B1rC35Qb551EXUcCxuWRRjKKSuPUKQst%2BuNqFeDmIge%2FDEhj0lPtL9d1SxoF%2B3mLOXgS46KdbfpHTlBn%2BkQ6irKuOoIMTR14MC1DERcXvclbw%2BLTnNZFt2kY%2FmvzTSSMP7Tn7UGOrIBL9%2B0xIKQ5t%2BndeLSni1K6EnmduUnAVwiC%2B3uADeYS9zVF30Vrra7ZiJ%2FV4yfRzgPGtMfu%2BQ%2BQYpML%2BwYmiyyrN%2FqueulfP7WQ5uaHoaQZ1eHNyr23wup1sNqRAmihPg%2B5cLd2ve8PD8em1ILh5sGp73z%2FO6zUou%2FrlzH%2FkkjPcRr6q6fhTQ%2B9Ua4EFEjR4RaIvZ8XmMYyVXs98WaROmiwsE30wm13WMQfC3FiOWAxZBKKQ%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240729T200812Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWE2W32NK33%2F20240729%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f31d51aeba7172cab2002b27f363ded899ef561e282c2eb5fde46398038e6a71
https://elsevier-ssrn-document-store-prod.s3.amazonaws.com/imf/wpi2024158.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjELn%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQChKfrWKRfGUo3uKE7yIrAHiSRgTrVrT1rAAvSUaqbo7AIhAMbHDZbwvjHelUKdx1%2FdRWG4mVV42XEo9X1HuS2XccULKsYFCPH%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3IgyWpuQMDNKuBwWJJ2YqmgXAj1mRvXspLL8d%2B8xSBCHIYp8QJcxhrpkrEKp2je9Vd3J5YsghevYDsQHNVMonejCoJYlgSTvc%2B6BvIcKieUmfP6WlZehaZIWPGV5kSwbdgetFbGTln2IcAHZNDq8Wbh2JScXu5rXZvcQq5d%2F8ayUUi0otQEtKvX0%2B%2B7xMjRyL9vjLul1Wapvl5JXgveYRspEigJdxWQRxDvF03H1xWgw7KSEWxLdUsRFjE3fd7gBsqmtM4sgoP%2BNPDdHwvEiMUM9CRzPHyzbeKIycxHCuEA0E9F7jiOA26s69Fau5OXuhXR32seRfsWKQ0Lyvx19E6iBIjbADrUOxGvg1BUnR6J7V9syZ4qp4WdMSTWTLmquCW86X2EIHr9VxrQp%2FANUjIbdzAJhkr5ulh0fz4EO3wR9L5LxIJD6xdn%2FCdNYDqPjXE3m5NmkB4xCLJdAnaW6O52Vx6nl5djt78o28jqv15LvH0pZ8C5SUvVcQHdsSxOfyXSu6gDfMSScA76roqRzgsejSNjB34NsvWI1xTsFXI728WoiQs%2BIxfzDs3cMy%2FKrZqhv4tUvEvHuKvv%2FhYcHbi7dNGTyHPm9pN5W0%2FJIaISZsLimvOBuzH4Fhb960AF3k7c5OBBbGwhKYYCDbmXO4Nl%2BN45g4oMxuIMeLYXjaMLC4hq6h8PcsZbU0v7N2fq%2B9gi28X9Zk3UDKoLNbZR8mEX0kqE5ACOj%2FjvIfmtDAg5PrszauJlniGKTG0TADRMpgsmoGCe79LFGolUgDo%2FwpWApBy2jAR5K21Cr9YJDtd%2B3bbYOV3KVQKKe1RagTxR9oOJEJwRa0q65sFxJz%2FwPNn3uw0kYRWEXILQkl2U8it%2Ftv1CSlvGh7WlvuGU7daam5yHgcw7nyChLnrnQwrPHQtwY6sAGpgyfPuYQ9QiCcoqlwxNzUSUermyFGXKKIIhg7hH8BAM7gYgY3K0jChvg%2BX03ozUd0%2BV3r%2B7sacZVGkR%2FqYvR13VbXdZjecjjAinzuIcJGNRzFjJAWM05zqWbg1VyjgaLjizlrfjCtNZA88qTwqMZA7eAB4dAZM2iVR%2FNb4BNXb1uUI7t%2FddNGIu%2BOuyTXwMxCE4ulwEwvM5jU7fa0zZ780P0jUJRZoiBoC9q4zDWpHw%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240925T171240Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWESMEM762V%2F20240925%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=eb5b4bf40a53853cd402fbc2430c74b5738cb4d771b25de11a8b7c078911c769
https://onlinelibrary.wiley.com/doi/epdf/10.1002/jae.2958
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significant contraction in world output, estimated at around 13%. Also, when the 

financial conditions get worse as an effect of the GFU shocks it leads to an increasingly 

world output contraction.        

 Salisu et al. (2022) used historical and recent GPR datasets and studied the 

predictability of geopolitical risk and global financial. Their study suggests that rises in 

geopolitical risk (GPR) provides a negative effect on investments regarding risky 

assets. Moreover, By using an empirical model which allowed them to test the 

hypothesis that there is a negative connection between high GPR and investment in 

risky assets, using the same approach as Westerlund and Naraya (2012, 2015). Their 

forecasting results show that the predictive model of GFCy which includes GPR data 

performs better than the benchmark model which ignores the in-sample and out-sample. 

However, by using the measure which was developed by Baumeister et al. (2020) they 

ended up to similar findings and this leads to the conclusion that the financial markets 

have a response even to GPR.        

 In this paper, we aim to contribute to the existing literature by investigating the 

relationship between climate risk and the GFCy, with a particular focus on whether 

climate risk demonstrates predictability in relation to the GFCy. To explore this 

connection, we will conduct an in-sample forecasting analysis, providing insights into 

the potential influence of climate-related factors on financial market dynamics.

https://onlinelibrary.wiley.com/doi/abs/10.1002/for.2904
https://ideas.repec.org/a/eee/jbfina/v36y2012i9p2632-2640.html
https://ideas.repec.org/a/eee/finana/v44y2016icp139-148.html
https://direct.mit.edu/rest/article-abstract/104/4/828/97693/Energy-Markets-and-Global-Economic-Conditions?redirectedFrom=fulltext
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3   |  Data and Descriptive Statistics  
 
3.1.  |   Description of Data and Indicators  
For the purpose of this thesis we utilized the index constructed by Ardia  et al. (2023) 

which measures the performance of green stocks versus the brown stocks of the United 

States market, which arise from the climate change concerns9. To examine the relation 

between GFCy and Climate related risks, in this thesis we utilize monthly data that 

cover the period 2003M01 to 2017M06, as this was the only period during which all 

the variables in the dataset were consistently available. Moreover, we used the data that 

where given by Engle et al. (2020), which reach by 2017M06, WSJ index various 

information about the United States stock prices, bond yields, market volatility 

unemployment and other economic indicators as GDP, the data were primarily obtained 

by the Wall Street Journal10. To investigate the impact of transition risk we, also, use 

the data of Carbon Tax and Climate Summits (Ardia et al. 2023). We similarly 

incorporated data of the IPCC in order to examine the impact of IPCC’s reports to the 

GFCy (Ardia et al. 2023).           

 In this research we, additionally, utilized The Global Financial Uncertainty 

Index developed by  Caggiano and Castelnuovo (2023) which quantifies the level of 

uncertainty in financial markets, worldwide and its impacts on the economic 

performance. Moreover, we included both regional and country-specific factors data11. 

Additionally, we included the four climate change risk factors, natural disasters, global 

warming, international summits and U.S. climate policy, that  are provided by Faccini 

et al.12  (2023). For the GFCy, we used the data that from the work of Miranda-

Agrippino and Rey (2021). The latest update of their work provides data from 1980M01 

to 2019M04. In order to better interpret the GFCy we used the Global Economic 

Condition Indicator, Market Yield on United States Treasury Securities at 10-Year 

Constant Maturity, Consumer Price Index concerns  All Urban Consumers, the Global 

Economic Policy Uncertainty Index, U.S. Capital Flow Equity, U.S. Volatility Index 

and the U.S. GDP, all data where obtained by the Federal Reserve Bank of St. Louis 

(FRED - ST. LOUIS FED, available at https://fred.stlouisfed.org), S&P500 data was 

 
9 Data are accessible at https://sentometrics-research.com/download/mccc/ 
10 Available at pages.stern.nyu.edu/~jstroebe/Data/EGLKS_data.xlsx 
11https://docs.google.com/spreadsheets/d/1dWZTTgTBMTvZQeWBFLxkiBS60C8A4TIg/edit?gid=20
53097504#gid=2053097504 
12Available at https://sites.google.com/site/econrenatofaccini/home/research 

https://elsevier-ssrn-document-store-prod.s3.amazonaws.com/2024/6/12/3717722.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEwaCXVzLWVhc3QtMSJGMEQCIAf3saT0HDCRtUF00YWkam8YRDw1%2FwvY0zw98wxiNhf%2FAiAOAEIswbWSO50VKuwQOQa%2FNTf0ZEMGrVDJitz3Y5nT5iq9BQg0EAQaDDMwODQ3NTMwMTI1NyIM06KbvpqCYqp237kzKpoFdZXWSnwI5vNkHSWWMdfcbf2NUN%2Bd3CEEZoHK84od0W%2F%2BhizA7gmRgA%2FE48OULU%2BWzr3VmHExzL5L8FPD7iAHLo8BQfug0Wb%2BzWj1BFe64u71jCR3l0Zftaac54bM0F5F4MnYGYR33TdJ2i1dU0Cj3znUaYC85%2FXQdklT3Tpb4%2BeO7RRmnx94D5scuEfOagIu4KwxWDDZC%2BNz%2F8GOql0IhcVLxFs1RZldXQI74%2BMIbzRUiMkvFTF4TcWPZQDINK9trpOu7s9Z6tH2pHNMRAvL12X%2BUc1ceJvVOK7hu2uJPoRFPjD0Fv%2FgnIhMf1hpEK9pUS4rM2k4f2dx8rGeBI%2FUF1inWjM8jyzWuJ1bkn6gjiTdc%2BMyGkfJCASAFSiucLCs9w3ia5dwY50J1v0HMAzHUKQ0ZZtLLNs0sL4f85IusdXsLv%2FfBROip5sZ9Hw7GyDSg1gWv6TXRuO4V7ySCtwYPj04wXNPPqTdNVRoVdR%2FGyo8WMfqpsR2OtfU9PtshnL1boMCBo2OtdGx9hffg4TYph9NYloVO3A3jzhOwfaa%2FUxJX4Vn1ZcPMurp4Ukmk79p74%2BB%2FOmMTrJvCs13K%2BJ8lngaD%2Bq0PRqKwwUsnQg2PwVtI%2F%2BotbsSNBwcDADGzx1KcWsD8KkWxP0R0Q8FICc%2FM52oEcGezEarkG8vfQBSju%2BBO3TqmDuHRL5EPLRyhBGDOepz0P%2FNxQbA5k98O1pj46e6F%2Fz5oXFLeRJc%2Fwyppv5sOeq0X%2BCix5QJU%2B1rC35Qb551EXUcCxuWRRjKKSuPUKQst%2BuNqFeDmIge%2FDEhj0lPtL9d1SxoF%2B3mLOXgS46KdbfpHTlBn%2BkQ6irKuOoIMTR14MC1DERcXvclbw%2BLTnNZFt2kY%2FmvzTSSMP7Tn7UGOrIBL9%2B0xIKQ5t%2BndeLSni1K6EnmduUnAVwiC%2B3uADeYS9zVF30Vrra7ZiJ%2FV4yfRzgPGtMfu%2BQ%2BQYpML%2BwYmiyyrN%2FqueulfP7WQ5uaHoaQZ1eHNyr23wup1sNqRAmihPg%2B5cLd2ve8PD8em1ILh5sGp73z%2FO6zUou%2FrlzH%2FkkjPcRr6q6fhTQ%2B9Ua4EFEjR4RaIvZ8XmMYyVXs98WaROmiwsE30wm13WMQfC3FiOWAxZBKKQ%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240729T200812Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWE2W32NK33%2F20240729%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f31d51aeba7172cab2002b27f363ded899ef561e282c2eb5fde46398038e6a71
https://academic.oup.com/rfs/article-abstract/33/3/1184/5735305?login=false
https://elsevier-ssrn-document-store-prod.s3.amazonaws.com/2024/6/12/3717722.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEwaCXVzLWVhc3QtMSJGMEQCIAf3saT0HDCRtUF00YWkam8YRDw1%2FwvY0zw98wxiNhf%2FAiAOAEIswbWSO50VKuwQOQa%2FNTf0ZEMGrVDJitz3Y5nT5iq9BQg0EAQaDDMwODQ3NTMwMTI1NyIM06KbvpqCYqp237kzKpoFdZXWSnwI5vNkHSWWMdfcbf2NUN%2Bd3CEEZoHK84od0W%2F%2BhizA7gmRgA%2FE48OULU%2BWzr3VmHExzL5L8FPD7iAHLo8BQfug0Wb%2BzWj1BFe64u71jCR3l0Zftaac54bM0F5F4MnYGYR33TdJ2i1dU0Cj3znUaYC85%2FXQdklT3Tpb4%2BeO7RRmnx94D5scuEfOagIu4KwxWDDZC%2BNz%2F8GOql0IhcVLxFs1RZldXQI74%2BMIbzRUiMkvFTF4TcWPZQDINK9trpOu7s9Z6tH2pHNMRAvL12X%2BUc1ceJvVOK7hu2uJPoRFPjD0Fv%2FgnIhMf1hpEK9pUS4rM2k4f2dx8rGeBI%2FUF1inWjM8jyzWuJ1bkn6gjiTdc%2BMyGkfJCASAFSiucLCs9w3ia5dwY50J1v0HMAzHUKQ0ZZtLLNs0sL4f85IusdXsLv%2FfBROip5sZ9Hw7GyDSg1gWv6TXRuO4V7ySCtwYPj04wXNPPqTdNVRoVdR%2FGyo8WMfqpsR2OtfU9PtshnL1boMCBo2OtdGx9hffg4TYph9NYloVO3A3jzhOwfaa%2FUxJX4Vn1ZcPMurp4Ukmk79p74%2BB%2FOmMTrJvCs13K%2BJ8lngaD%2Bq0PRqKwwUsnQg2PwVtI%2F%2BotbsSNBwcDADGzx1KcWsD8KkWxP0R0Q8FICc%2FM52oEcGezEarkG8vfQBSju%2BBO3TqmDuHRL5EPLRyhBGDOepz0P%2FNxQbA5k98O1pj46e6F%2Fz5oXFLeRJc%2Fwyppv5sOeq0X%2BCix5QJU%2B1rC35Qb551EXUcCxuWRRjKKSuPUKQst%2BuNqFeDmIge%2FDEhj0lPtL9d1SxoF%2B3mLOXgS46KdbfpHTlBn%2BkQ6irKuOoIMTR14MC1DERcXvclbw%2BLTnNZFt2kY%2FmvzTSSMP7Tn7UGOrIBL9%2B0xIKQ5t%2BndeLSni1K6EnmduUnAVwiC%2B3uADeYS9zVF30Vrra7ZiJ%2FV4yfRzgPGtMfu%2BQ%2BQYpML%2BwYmiyyrN%2FqueulfP7WQ5uaHoaQZ1eHNyr23wup1sNqRAmihPg%2B5cLd2ve8PD8em1ILh5sGp73z%2FO6zUou%2FrlzH%2FkkjPcRr6q6fhTQ%2B9Ua4EFEjR4RaIvZ8XmMYyVXs98WaROmiwsE30wm13WMQfC3FiOWAxZBKKQ%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240729T200812Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWE2W32NK33%2F20240729%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f31d51aeba7172cab2002b27f363ded899ef561e282c2eb5fde46398038e6a71
https://elsevier-ssrn-document-store-prod.s3.amazonaws.com/2024/6/12/3717722.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEwaCXVzLWVhc3QtMSJGMEQCIAf3saT0HDCRtUF00YWkam8YRDw1%2FwvY0zw98wxiNhf%2FAiAOAEIswbWSO50VKuwQOQa%2FNTf0ZEMGrVDJitz3Y5nT5iq9BQg0EAQaDDMwODQ3NTMwMTI1NyIM06KbvpqCYqp237kzKpoFdZXWSnwI5vNkHSWWMdfcbf2NUN%2Bd3CEEZoHK84od0W%2F%2BhizA7gmRgA%2FE48OULU%2BWzr3VmHExzL5L8FPD7iAHLo8BQfug0Wb%2BzWj1BFe64u71jCR3l0Zftaac54bM0F5F4MnYGYR33TdJ2i1dU0Cj3znUaYC85%2FXQdklT3Tpb4%2BeO7RRmnx94D5scuEfOagIu4KwxWDDZC%2BNz%2F8GOql0IhcVLxFs1RZldXQI74%2BMIbzRUiMkvFTF4TcWPZQDINK9trpOu7s9Z6tH2pHNMRAvL12X%2BUc1ceJvVOK7hu2uJPoRFPjD0Fv%2FgnIhMf1hpEK9pUS4rM2k4f2dx8rGeBI%2FUF1inWjM8jyzWuJ1bkn6gjiTdc%2BMyGkfJCASAFSiucLCs9w3ia5dwY50J1v0HMAzHUKQ0ZZtLLNs0sL4f85IusdXsLv%2FfBROip5sZ9Hw7GyDSg1gWv6TXRuO4V7ySCtwYPj04wXNPPqTdNVRoVdR%2FGyo8WMfqpsR2OtfU9PtshnL1boMCBo2OtdGx9hffg4TYph9NYloVO3A3jzhOwfaa%2FUxJX4Vn1ZcPMurp4Ukmk79p74%2BB%2FOmMTrJvCs13K%2BJ8lngaD%2Bq0PRqKwwUsnQg2PwVtI%2F%2BotbsSNBwcDADGzx1KcWsD8KkWxP0R0Q8FICc%2FM52oEcGezEarkG8vfQBSju%2BBO3TqmDuHRL5EPLRyhBGDOepz0P%2FNxQbA5k98O1pj46e6F%2Fz5oXFLeRJc%2Fwyppv5sOeq0X%2BCix5QJU%2B1rC35Qb551EXUcCxuWRRjKKSuPUKQst%2BuNqFeDmIge%2FDEhj0lPtL9d1SxoF%2B3mLOXgS46KdbfpHTlBn%2BkQ6irKuOoIMTR14MC1DERcXvclbw%2BLTnNZFt2kY%2FmvzTSSMP7Tn7UGOrIBL9%2B0xIKQ5t%2BndeLSni1K6EnmduUnAVwiC%2B3uADeYS9zVF30Vrra7ZiJ%2FV4yfRzgPGtMfu%2BQ%2BQYpML%2BwYmiyyrN%2FqueulfP7WQ5uaHoaQZ1eHNyr23wup1sNqRAmihPg%2B5cLd2ve8PD8em1ILh5sGp73z%2FO6zUou%2FrlzH%2FkkjPcRr6q6fhTQ%2B9Ua4EFEjR4RaIvZ8XmMYyVXs98WaROmiwsE30wm13WMQfC3FiOWAxZBKKQ%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240729T200812Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWE2W32NK33%2F20240729%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f31d51aeba7172cab2002b27f363ded899ef561e282c2eb5fde46398038e6a71
https://onlinelibrary.wiley.com/doi/epdf/10.1002/jae.2958
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3795964
http://www.helenerey.eu/Content/_Documents/MirandaAgrippino_Rey_Handbook.pdf
https://fred.stlouisfed.org/
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obtained by yahoo finance (available at https://finance.yahoo.com). We used the above 

economic data as control variables in order to approach as much the GFCy. 

 

3.2.  |   Descriptive Statistics 
 

TABLE 1 | Descriptive Statistics of the variables 
 

   Mean Median Std. dev. Skewness Kurtosis 
GECI -0.04 0.03 0.44 -2.14 10.60 
DGS10 3.23 3.31 1.05 0.05 1.65 
ET 0.95 0.94 0.37 0.60 3.70 
CPI 217.11 217.55 18.42 0.35 1.89 
W&D 0.78 0.70 0.34 0.93 3.81 
S&P 500 1.149 1.327 412.10 0.66 2.34 
GEPU 115.12 109.13 44.53 0.90 3.72 
WSJ 0.01 0.01 0.00 2.27 12.30 
USS 0.96 0.78 0.66 3.11 15.85 
IPCC 0.75 0.70 0.32 0.90 3.87 
USBY 0.09 0.08 0.05 1.93 8.75 
CFE 3.280 3.281 7.569 -0.43 5.46 
VIX 19.04 16.49 8.57 2.47 10.82 
GFU 0.02 -0.07 0.62 2.14 9.89 
GFUCSF 0.31 0.13 1.54 2.13 9.58 
GFURF 0.27 0.15 0.75 2.15 10.24 
CT 0.80 0.58 0.32 0.37 3.01 
CS 0.58 0.48 0.41 2.44 11.27 
USGDP 17.081  16.891 1.244 0.19 2.35 
GFCy 0.65 0.52 1.01 -0.12 3.62 
USCP 0.65 0.33 0.94 3.14 18.16 

 
Note: DGS10 is reffered to Market Yield on United States Treasury Securities at 10-Year Constant 
Maturity, Quoted on an Investment Basis, Percent, Monthly, Not Seasonally Adjusted, GEPU reffers to 
the Global Economic Policy Uncertainty Index: Current Price Adjusted GDP, Index, Monthly, Not 
Seasonally Adjusted, Consumer Price Index concerns  All Urban Consumers: All Items in United States 
City Average, Monthly, Seasonally Adjusted, IPCC refferes to Intergovernmental Panel on Climate 
Change. USGDP reffers to the United Stated Gross Domestic Product. ET, W&D, CT, CS and USCP 
refer to extreme temperatures, water & drought, carbon tax, climate summits and United Stated climate 
policy, respectively. WSJ, USS, USBY, GFUCSF, GFURF, GFCy refer to Wall Street Journal index, 
United States stock, United States, global financial uncertainty country specific factors, global financial 
uncertainty regional factors, global financial cycle, respectively. 
 
 
 
 
 
 
 

https://finance.yahoo.com/
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TABLE 2 | Descriptive Statistics - First Differences 

       

  Mean Median Std.dev. Skewness Kurtosis 
GEPU 0.24 -10.40 254.99 0.72 78.60 
CPI 0.35 0.43 0.68 -14.87 119.51 
DGS10 -0.01 0.01 0.21 0.47 67.55 
IPCC 0.003 0.01 0.30 0.21 38.99 
S&P 500 88.88 147.90 509.35 -0.61 44.84 
USGDP 289.91 349.05 880.21 0.35 3.86 

 

Note: DGS10 is reffered to Market Yield on United States Treasury Securities at 10-Year Constant 
Maturity, Quoted on an Investment Basis, Percent, Monthly, Not Seasonally Adjusted, GEPU reffers to 
the Global Economic Policy Uncertainty Index: Current Price Adjusted GDP, Index, Monthly, Not 
Seasonally Adjusted, Consumer Price Index concerns  All Urban Consumers: All Items in United States 
City Average, Monthly, Seasonally Adjusted, IPCC refferes to Intergovernmental Panel on Climate 
Change. USGDP reffers to the United States Gross Domestic Product. 

 

Table 1 and 2 provide information about the Mean, Median, Standard Deviation, 

Kurtosis and Skewness of each variable in full period both in original data and first 

differences.  The results of table 1 show that Extreme Temperatures and Water/Drought 

provide high mean values (close to 1) which both can be consindered significants 

factors, also provide positive skewness. These events also provide o kurtosis close to 4 

suggesting a peaked dustribution and meaning that there are havier tails in the 

distribution which can lead us to the conclusion that these events are propably more 

likely to be presents than in a normal distribution. The mean of WSJ index is quite low 

(0,0066) leading us to the conclusion that it might be less influentail factor or it has a 

different measured scale. The kurtosis of WSJ index is quite high and suggests that the 

distribution has heavy tails. IPCC has a mean value equal to 0,7509 indicating that it is 

an important factor with a kurtosis close to 4 meaning that it, also, has a peak 

distribution as the extreme events. The mean of Carbon Tax is equal to 0,8038 thus can 

be classified as an important factor. The kurtosis is almost 3 which means that is 

following a normal distribution without extreme outliers. Climate Summits’s mean is 

close to 0,6 making it a less important factor. Climate Summits provide a very high 

kurotsis (11,2749) meaning that the distribution is peaked with many extreme values. 

Overall, we conlude that the extreme events of Extreme Temperatures and 

Water/Drought are frequent. 
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TABLE 3 | Descriptive Statistics - Important Variables 2003M01 - 2007M01 
      
  Mean Median Std. dev. Skewness Kurtosis 
ET 0.63 0.59 0.25 1.25 5.05 
W&D 0.50 0.45 0.18 1.03 4.36 
IPCC 0.47 0.44 0.17 0.70 3.52 
CT 0.47 0.42 0.20 0.79 3.03 
CS 0.38 0.33 0.20 1.37 4.68 
USCP 0.31 0.11 0.49 3.02 14.35 

 

Note: DGS10 is reffered to Market Yield on United States Treasury Securities at 10-Year Constant 
Maturity, Quoted on an Investment Basis, Percent, Monthly, Not Seasonally Adjusted, GEPU reffers to 
the Global Economic Policy Uncertainty Index: Current Price Adjusted GDP, Index, Monthly, Not 
Seasonally Adjusted, Consumer Price Index concerns  All Urban Consumers: All Items in United States 
City Average, Monthly, Seasonally Adjusted, IPCC refferes to Intergovernmental Panel on Climate 
Change. USGDP reffers to the United States Gross Domestic Product. ET, W&D, CT, CS and USCP 
refer to extreme temperatures, water & drought, carbon tax, climate summits and United Stated climate 
policy, respectively. 

 

TABLE 4 | Descriptive Statistics - Important Variables 2007M02 - 2017M06 

 
     

  Mean Median Std. dev. Skewness Kurtosis 
ET 1.07 1.04 0.32 0.82 4.55 
W&D 0.89 0.82 0.32 0.93 3.75 
IPCC 0.85 0.80 0.30 0.98 3.85 
CT 0.93 0.90 0.26 0.83 3.41 
CS 0.66 0.54 0.43 2.28 9.76 
USCP 0.77 0.42 1.03 0.28 15.37 

 

Note: DGS10 is reffered to Market Yield on United States Treasury Securities at 10-Year Constant 
Maturity, Quoted on an Investment Basis, Percent, Monthly, Not Seasonally Adjusted, GEPU reffers to 
the Global Economic Policy Uncertainty Index: Current Price Adjusted GDP, Index, Monthly, Not 
Seasonally Adjusted, Consumer Price Index concerns  All Urban Consumers: All Items in United States 
City Average, Monthly, Seasonally Adjusted, IPCC refferes to Intergovernmental Panel on Climate 
Change. USGDP reffers to the United States Gross Domestic Product. ET, W&D, CT, CS and USCP 
refer to extreme temperatures, water & drought, carbon tax, climate summits and United Stated climate 
policy, respectively. 

 

Table 3 and 4 provide the descriptive statistics only for the variables that are related to 

climate risks. We devided the data into two periods. The first period is from 2003M01 

to 2007M01 and the second period is from 2007M02 to 2017M06. We chose to devided 

the data into these two periods because in February 2007 IPCC received the Nobel 

Peace Prize in order to inform the world about the impact of climate change.  
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 For the Extreme Temperatures the Mean and the Median values increased from 

0,633 and 0,600 to 1.076 and to 1.047 respectively, which can be interpreted as extreme 

temperatures became more prevalent or more impactful over time. An increase in the 

Standard Deviation can be observed, from 0,257 to 0,325, indicating more variability 

in extreme temperature. Exactly the same increases can be observed for Water and 

Drought, Mean Median and Standard Deviation increased from period one to the second 

period, from 0.507, 0.452 and 0.186 to 0.891, to 0.829 and to 0.324 respectively.  

 We can conclude that, also, water and drought provide a increase on the related 

events. Carbon Tax provide an increase (almost double) in the Mean from 0.474 to 

0.933 and Median from 0.424 to 0.903 for period one to period two which can be 

interpreted as an increase of  the Carbon Taxes. The Standard Deviation provides also 

a smaller increase from 0.203 to 0.265. Climate Summits also provide an double 

increase on the Mean and Median, more specifically, the Mean from 0.382 in the first 

period to 0.663 in the second period, the Median increased from 0.336 to 0.550, 

indicating an increase in the climate summits. The Standard Deviations provides an 

increase (more than double) from 0.206 to 0.436. The Mean ffor the United States 

Climate Policy increased more than double into the two periods from 0.315 to 0.777 

also the Median increased from 0.115 to 0.424 suggesting that the United States 

provided a greater average activity but with variablity between high and low points. 

The Standard Deviation also increased from 0.492 to 1.034 which can reflect a large 

fluctuations in climate related policies over time.
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4     |    Methodology 
 
In this section we formulate three empirical models to examine the impact of Climate 

related risks on GFCy. Literature provides numerus studies which focus on the 

correlation of climate risk and financial markets. In this chapter we construct three 

predictive models which connect climate related risks to GFCy. GFCy is shaped by the 

Capital in flow and outflow to risky assets. In this part we hypothesize that extreme 

climate physical risks, may affect the GFCy in a negative form and transition risk may 

affect GFCy in a positive form. A negative outcome is expected regarding the 

correlation of climate related risks and financial markets. To interpret climate related 

risks, for the transition risk we used data of the US’s climate policy, IPCC’s reports, 

climate summits and carbon tax, for the physical risks we used: extreme temperatures, 

water/drought and the WSJ index.  For the financial conditions, we used data of S&P 

500, Global Financial Uncertainty (both regional and country specific), US stock and 

US bond yields, Global Economic Condition Indicator, Market Yield on United States 

Treasury Securities at 10-Year Constant Maturity, Consumer Price Index concerns All 

Urban Consumers, the Global Economic Policy Uncertainty Index, U.S. Capital Flow 

Equity, U.S. Volatility Index and the U.S. Gross Domestic Product.  

 For the preparation of this paper, but also for the answer to the research question, 

a few models were examined, and the three best “fitted” models, and which fulfill the 

requirements of the OLS method. In this thesis. We will present and comment on the 

results of the best fitted model which is model 1. The results of the other two models 

will be presented in the appendix chapter. 

 
4.1. Model Framework 
 
4.1.1 Multiple Linear Regression Using Least Squares - Assumptions of Ordinary 
Least Squares 
The analysis was done by using, for model 1 and model 2, the Ordinary Least Squares 

(OLS).  Least squares specify a linear function with k explanatory variables in order to 

describe the behavior of independent variable (𝑦): 

The general model structure is: 
 

Δ(GFCyt) =  β0 + ∑ 𝛽!𝑋!" + 𝜀"	#
!$% , 

ϵt ∼	Ν	(0,	σ2) 

 

(1) 
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where βi are the parameters estimated and Xi,t  are the explanatory variables.    

To ensure that the estimates are unbiased and consistent OLS requires some 

assumptions called the Assumptions of the OLS: 

1) Linearity: which refers to the relationship between the dependent variable 

and independent variables is linear. 

2) No Perfect Multicollinearity: refers that the independent variables are not 

perfectly correlated. 

3) Exogeneity of the Regressors: The error term ε is uncorrelated with the 

explanatory variables 

4) Homoscedasticity: The variance of the errors is constant across all the 

observations. 

5) No autocorrelation:  refers that the errors are not correlated with each other. 

6) Normality of the Errors: refers to the normally distribution of the errors ε. 

The first two models were constructed with the OLS method while the third model was 

constructed with the combination of the OLS and autoregressive (AR) and moving 

average (MA).    

       

4.2 The Predictive models 
Based on (1) we formulated the models as follow: 
 
Model 1: 
 

𝛥(𝐺𝐹𝐶𝑦") = 𝛽& +/𝛽!𝑋!," + 𝜀"	
#

!$%

	

 

For 𝑋!," = 

𝐺𝐸𝐶𝐼" ,𝑊𝐷"(),𝑊𝑆𝐽"(%, 𝐺𝐹𝑈"(*, 𝐶𝐹𝐸𝑄𝑈𝐼𝑇𝑌"(*, 𝛥(𝐷𝑆𝐺"(%*), 𝛥(𝐶𝑃𝐼"(+), 𝐸𝑇"(,,	

	𝛥(log	(𝑆𝑁𝑃"(-), 𝛥(𝐺𝐸𝑃𝑈𝐶𝑈𝑅𝑅𝐸𝑁𝑇"(%), 𝑈𝑆𝐵𝑌"(., log	(𝑈𝑆𝑆"(%.), 𝛥(𝐼𝑃𝐶𝐶"(*&),	

	𝑉𝐼𝑋"(%, 𝐶𝑇"(., 𝐶𝑆"(., 𝐺𝐹𝑈𝑅𝐹"(/, 𝐺𝐹𝑈𝐶𝑆𝐹"(*, 𝛥(𝐺𝐷𝑃"), 𝑈𝑆𝐶𝑃"(* 

 

 

 

 

(2) 
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Model 2: 

𝛥(𝐺𝐹𝐶𝑦") = 𝛽& +/𝛽!𝑋!," + 𝜀"	
#

!$%

	

	

For	𝑋!," =		

𝐶𝑃𝐹"(., 𝐺𝐸𝐶𝐼" ,𝑊𝐷"(-,𝑊𝑆𝐽"(%, 𝑈𝑆𝐸𝑋𝑅"(*, 𝐺𝐹𝑈"(*, 𝐶𝐹𝐸𝑄𝑈𝐼𝑇𝑌"(*, 𝛥(𝐷𝑆𝐺"(%*),	

	𝛥(𝐶𝑃𝐼"(+), 𝐸𝑇"(+, 𝛥(log	(𝑆𝑁𝑃"(-)), 𝛥(𝐺𝐸𝑃𝑈𝐶𝑈𝑅𝑅𝐸𝑁𝑇"(%), 𝑈𝑆𝐵𝑌"(.,	
														log(𝑈𝑆𝑆)"(%% , 𝛥(𝐼𝑃𝐶𝐶"(*&), 𝑉𝐼𝑋"(%, 𝐶𝑇"(%, 𝐶𝑆"(%, 𝛥(𝐺𝐷𝑃")	

    

 

 

 

    

(3) 

 

 

	

Model 3 ARMA (12,1): 

𝛥(𝐺𝐹𝐶𝑦") = 𝛽& +/𝛽!𝑋!," + 𝜀"	
#

!$%

	

𝑒" = 𝑐%*𝑒"(%* + 𝑑%𝜀"(% + 𝜀" , 

𝜀"~𝑁(0, 𝜎*) 

	

For	𝑋!," =		

𝐶𝑃𝐹"(., 𝐺𝐸𝐶𝐼" ,𝑊𝐷"(-,𝑊𝑆𝐽"(%, 𝑈𝑆𝐸𝑋𝑅"(*, 𝐺𝐹𝑈"(*, 𝐶𝐹𝐸𝑄𝑈𝐼𝑇𝑌"(*, 𝛥(𝐷𝑆𝐺"(%*),	

	𝛥(𝐶𝑃𝐼"(+), 𝐸𝑇"(+, 𝛥(log	(𝑆𝑁𝑃"(-)), 𝛥(𝐺𝐸𝑃𝑈𝐶𝑈𝑅𝑅𝐸𝑁𝑇"(%), 𝑈𝑆𝐵𝑌"(.,	
														log(𝑈𝑆𝑆)"(%% , 𝛥(𝐼𝑃𝐶𝐶"(*&), 𝑉𝐼𝑋"(%, 𝐶𝑇"(%, 𝐶𝑆"(%, 𝛥(𝐺𝐷𝑃")	

    

 

 

 

   

 

 

(4) 

 

 
4.3 Best “Fitting” Model - Model 1 
 
4.3.1. Stationarity of Variables 
Among the three predictive models that are mentioned in the section 4.2, model 1 

provided the best fit.           

 The first step of the analysis was to test each variable for stationarity, as 

stationarity is a key assumption for time series models. We did that by checking every 

variable for stationarity by using the Augmented Dickey-Fuller (ADF) test.  

 

[Table 12 ABOUT HERE] 
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For each variable that was found non-stationary, we applied first differencing to 

achieve stationarity on the variables, as this method removes trends and stabilizes the 

mean of the series.   

Figure 1 | First differences of Global Financial Cycle  
           

 
Note: Figure 1  provides with the blue the graph of GFCy while the orange line provides the graph of 
the first difference of the GFCy. 

 
4.3.2. Model performance 
Step two involved assessing the statistical significance of the variables in the 

constructed model. We, also, checked the R-squared and the Akaike Information 

Criterion (AIC), to assess the model’s fitting and predictive performance. This was done 

by “running” the equation of model 1 (2).    

 Table 3 Provides the results of the estimation of model 1. All the variables 

provide low probability (at 5% significance) concluding that all the variables are 

statistically significant in different period lags. R-squared is equal to 0,79 and AIC is 

equal to -0,81. The results lead to the conclusion that the model’s R-squared value 

indicates the 79% of the variation in the dependent variable is explained by the 

independent variables that are included into the model. The AIC value of -0,81 suggest 

that the model is providing an efficient balance between a good fitting model and the 

model’s complexity, in other word the model has a relatively low information loss when 

considering model complexity. Overall, the regression model performs well with 

explanatory power and significant variables. The results highlight the importance of 

both immediate and lagged effects.       

 Table 6, below, provides the results of the regression using the least squares 
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method. The R-squared (0.790) explains the 79.0% of the variation in the dependent 

variable providing evidence of strong fit for the data. After accounting for the number 

of predictors, the model still explains a substantial 75.8% (adjusted R-squared) of the 

variation. The F-statistic (24.848, p = 0.0000) provides strong evidence that the model 

is highly statistically significant, indicating that the explanatory variables provide 

predictive power of GFCy. All the explanatory variables are statistically significant at 

5%. The water & drought, extreme temperatures and the wall street journal index 

provide a negative coefficient -0.2087, 0.1379 and -18.1292 respectively on a different 

lag-period, showing that physical risk has a negative impact on the GFCy. Carbon tax, 

climate summits and IPCC’s report provide a positive coefficient also on a different 

lagged-period, 0.1524, 0.1275 and 0.1416 respectively. With the exact opposite 

happening with the United States Climate Policy affecting the GFCy negatively by 

0,0373.
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Table 5 | OLS results  

 
Dep. Var.: Δ(GFCy)     
Method: Least Squares     
Sample (adjusted): 2004M10 
2017M06     
Method: Least Squared     

Variable Coefficient Std. Error t-Statistic Prob 

C -0.39 0.08 4.54 0.00 

GECIt 0.21 0.04 4.52 0.00 

WDt-7 -0.20 0.04 4.60 0.00 

WSJt-1 -18.12 7.77 2.33 0.02 

GFUt -0.32 0.03 8.53 0.00 

CFEt-2 -7.03E-06 1.88E-06 3.72 0.00 

Δ(DGS10t-12) -0.19 0.06 3.04 0.00 

Δ(CPIt-4) 0.09 0.01 4.87 0.00 

ETt-4 -0.16 0.04 3.89 0.00 

Δ(LOG(SNPt-7)) -0.91 0.34 2.63 0.00 

Δ(GEPUt-1) -0.00 0.00 3.40 0.00 

USBYt-3 0.82 0.37 2.21 0.02 

LOG(USSt-11) -0.09 0.02 3.03 0.00 

Δ(IPCCt-20) 0.14 0.04 3.10 0.00 

VIXt-1 0.03 0.00 9.99 0.00 

CTt-3 0.15 0.05 2.82 0.00 

CSt-1 0.12 0.04 3.10 0.00 

GFURFt-6 0.11 0.02 4.29 0.00 

GFUCSFt-2 -0.10 0.02 4.90 0.00 

Δ(GDPt) 0.00 0.00 2.28 0.02 

USCPt-2 -0.03 0.015 2.33 0.02 

 
R-squared: 0.79 Mean dep. Var: -0.007   

Adj. R-squared:  0.75 S.D. dep. Var: 0.30   

St. Error of Regr.:  0.15 Akaike Info Crit.:  -0.80   

Sum of Sq. Res.:  3.03 Schwarz Crit.: -0.39   

Log-Likelihood:  82.91 Hannan-Quinn Crit.:  -0.64   

F-statistic:  24.84 Durbin-Watson Stat:  2.44   
 
Prob(F-statistic):  0.000       
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4.3.3. Normality test 
Next step was to check the model if is following a normal distribution. This was done 

by using the Jarque - Bera Test. which is calculated as:  

𝐽𝐵 = 	 #
/
K𝑆* +	%

+
	(𝑘 − 3)*O,	 (5) 

where n is the number of the observations, S refers to the skewness, K is the kurtosis. 

S is calculated as: 

𝑆 = 0!1
2!1
=

"
#
∑ (5$(5̅)!#
$%"

"
#8∑ (5$(5̅)&#

$%" 9	!/&
, (6) 

K is calculated as: 

𝐾 = 0(1
2(1
=

"
#
∑ (5$(5̅)(#
$%"

"
#8∑ (5$(5̅)&#

$%" 9	&
,	 (7) 

 

Where: µ.R and µ+R estimate the third and the fourth central moments, 𝑥̅ is the mean, 𝜎!) 

refers to the variance. 
The Jarque - Bera Hypotheses are: 

§ Null hypothesis (H0): The data is normally distributed. 

§ Alternative hypothesis (H1): The data is not normally distributed. 

Table 6 provides the histogram and the results of the Jarque - Bera test of model 1. 

Jarque Bera = 1.74 with a probability equal to 0,42. We accept the null hypothesis which 

leads to the conclusion that the data are normally distributed. 
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Table 6 Jarque - Bera Test 

 

 

     Note: Histogram and Jarque - Bera test 

4.3.4. Autocorrelation Test 
We checked for autocorrelation by examining the Durbin-Watson statistic (𝐷𝑊), which 

is equal to 2.45, and reviewing the correlogram. The 𝐷𝑊 statistic test the residuals from 

the regression for autocorrelation. The 𝐷𝑊 statistic is given by: 

 

𝐷𝑊 = ∑ (;)(;)*")&+
$%&
8∑ ;)&+

)%" 9
,	 (8) 

 

where et refers to the residuals error at time t and T is the total number of the 

observations. 

 

The 𝐷𝑊 statistic Hypothesis are: 

 

§ Null Hypothesis (H₀): No first-order autocorrelation (𝐷𝑊 ≈ 	2). 

§ Alternative Hypothesis (H₁): There is autocorrelation (𝐷𝑊 ≠ 	2). 

 

Since the 𝐷𝑊 statistic is equal to 2.45 we fail to reject the null hypothesis (H0). 

Series: Residuals 
Sample 2004M10 2017M06 
Observations 153 
  
Mean 9.81e-17 
Median 0.015214 
Maximum 0.372172 
Minimum -0.521066 
Std. Dev. 0.141195 
Skewness -0.194176 
Kurtosis 3.348726 
  
Jarque-Bera 1.736719 
Probability 0.419639 
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Table 7 | Q - Correlogram 
 

Sample (adjusted): 2003M00 2017M06           
Q-statistic probabilities adjusted for 20 dynamic regressors       
Autocorrelation Partian Correlation   AC PAC Q-Stat Prob* 
 
  
 

  
 
1 -0.225 -0.225 7.8783 0.005 

    2 0.005 -0.048 7.8822 0.019 
    3 0.038 0.030 8.1078 0.044 
    4 0.049 0.068 8.4908 0.075 
    5 0.020 0.052 8.5579 0.128 
    6 -0.009 0.007 8.5721 0.199 
    7 -0.032 -0.040 8.7410 0.272 
    8 0.002 -0.024 8.7414 0.365 
    9 -0.129 -0.148 11.488 0.244 
    10 0.053 -0.009 11.958 0.288 
    11 0.028 0.046 12.087 0.357 
    12 -0.217 -0.196 20.029 0.067 
    13 -0.087 -0.187 21.305 0.067 
    14 0.000 -0.074 21.313 0.094 
    15 -0.066 -0.091 22.063 0.106 
    16 -0.031 -0.057 22.226 0.136 
    17 -0.144 -0.169 25.832 0.078 
    18 0.022 -0.085 25.917 0.102 
    19 0.072 0.049 26.827 0.109 
    20 -0.001 0.030 26.827 0.140 
    21 -0.017 -0.073 26.877 0.175 
    22 -0.017 -0.088 26.932 0.214 
    23 -0.046 -0.111 27.317 0.243 
    24 0.0129 0.005 30.353 0.140 
    25 0.053 0.015 30.875 0.193 
    26 -0.002 -0.051 30.876 0.233 
    27 0.099 0.065 32.724 0.206 
    28 0.044 0.072 33.094 0.232 
    29 0.085 0.031 34.474 0.222 
    30 -0.015 -0.073 34.515 0.261 
    31 0.050 0.033 35.000 0.284 
    32 0.005 0.031 35.004 0.327 
    33 0.005 0.027 35.009 0.373 
    34 -0.042 -0.076 35.358 0.404 
    35 0.007 -0.077 35.366 0.404 
    36 0.059 0.144 36.066 0.466 
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4.3.5. Heteroscedasticity Test 
To check the model if provides heteroscedasticity we performed the Breusch-Pagan 

test, which provides information for non-constant variance in the residuals. 

Additionally, we examined the correlogram of the squared residuals to visually assess 

of any systematic patterns of autocorrelation in the variance of errors, which could 

indicate the presence of heteroscedasticity. 

Table 8 | Breusch - Pagan Test 
 

Heteroskedasticity Test: Breusch-Pagan-
Godfrey     
Nyll hypothesis: 
Homoscedasticity       
F-statistic 0.737   Prob. F(20, 132) 0.781 
Obs*R-squared: 15.371   Prob. Chi-Square(20) 0.754 
Scaled exp. SS 13.435   Prob. Chi-Square(20) 0.857 

Variable Coefficient Std. Error t-Statistic Prob 
C 0.007 0.017 0.439 0.660 

GECIt -0.007 0.009 -0.770 0.442 
WDt-7 -0.008 0.009 -0.923 0.357 
WSJt-1 -0.327 1.589 -0.205 0.838 
GFUt -0.002 0.007 -0.294 0.768 

CFEt-2 -2.31E-07 3.85E-07 -0.600 0.549 
Δ(DGS10t-12) -0.013 0.012 -1.030 0.304 

Δ(CPIt-4) -0.004 0.003 -1.035 0.302 
ETt-4 0.012 0.014 0.849 0.748 

Δ(LOG(SNPt-7)) 0.014 0.007 2.022 0.045 
Δ(GEPUt-1) -7.70E-06 0.0001 -0.076 0.933 

USBYt-3 -0.074 0.076 -0.971 0.333 
LOG(USSt-11) -0.004 0.006 -0.715 0.475 
Δ(IPCCt-20) 0.003 0.009 0.417 0.676 

VIXt-1 0.003 0.006 0.654 0.514 
CTt-3 0.003 0.004 0.756 0.450 
CSt-1 0.006 0.008 0.779 0.431 

GFURFt-6 0.012 0.005 2.223 0.027 
GFUCSFt-2 -0.002 0.004 -0.608 0.543 

Δ(GDPt) 3.79E-05 3.18E-05 1.189 0.236 
USCPt-2 -0.002 0.003 -0.899 0.369 

R-squared: 0.100 Mean dependent var 0.019 
Adj. R-sq.:  -0.035 S.D. dependent var 0.030 
St.Error of Reg.:  0.030 Akaike Info Criterion:  -3.983 
Sum of Sq. Res.:  0.126 Schwarz Criterion: -3.567 
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Log-Likelihood:  325.71 Hannan-Quinn Criterion:  -3.814 
F-statistic:  0.737 Durbin-Watson Stat:  1.950 
Prob(F-stat.):  0.781       

 

Table 9 | Correlogram squared residuals 
Sample (adjusted): 2004M10 2017M06         
Qstatistic prob. Adj. for 20 dynam. Reg.     
Autocorrelation Partian Correlation   AC PAC Q-Stat Prob* 
 
  
 

  
  
  1 

 
0.057 

 
0.057 

 
0.5030 

 
0.478 

      2 -0.064 -0.068 11.509 0.562 
    3 -0.076 -0.069 20.604 0.560 
    4 -0.113 -0.110 40.801 0.395 
    5 -0.035 -0.033 42.762 0.510 
    6 -0.004 -0.021 42.786 0.639 
    7 0.086 0.086 54.668 0.603 
    8 -0.023 -0.050 55.503 0.697 
    9 0.071 0.079 63.898 0.700 
    10 -0.079 -0.089 74.131 0.686 
    11 -0.066 -0.036 81.487 0.700 
    12 -0.037 -0.040 83.745 0.755 
    13 0.005 0.008 83.783 0.818 
    14 -0.048 -0.085 87.635 0.846 
    15 0.006 0.003 87.696 0.889 
    16 -0.011 -0.052 87.909 0.922 
    17 -0.020 -0.007 88.572 0.945 
    18 0.011 -0.014 88.799 0.962 
    19 0.039 0.048 91.454 0.971 
    20 0.008 -0.014 91.555 0.981 
    21 -0.037 -0.027 94.058 0.986 
    22 -0.031 -0.046 95.814 0.990 
    23 -0.078 -0.062 10.682 0.986 
    24 -0.007 -0.024 10.691 0.991 
    25 0.002 -0.022 10.692 0.994 
    26 0.063 0.031 11.429 0.996 
    27 -0.001 -0.031 11.429 0.996 
    28 0.013 0.132 14.733 0.981 
    29 -0.043 -0.058 15.082 0.984 
    30 -0.018 -0.036 15.147 0.989 
    31 0.005 0.036 15.152 0.992 
    32 -0.039 -0.010 15.443 0.995 
    33 -0.049 -0.048 15.913 0.995 
    34 0.016 0.029 15.976 0.993 
    35 0.176 0.126 22.180 0.955 
    36 -0.103 -0.112 24.316 0.931 
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4.3.5. Multicollinearity Test 
 

To assess multicollinearity in the model, we performed the Variance Inflation Factor 

(𝑉𝐼𝐹) test, which identifies whether any of the predictors are highly correlated with 

each other. 𝑉𝐼𝐹 is calculated as: 

𝑉𝐼𝐹< =
%

%(	=,
&,	 (9) 

where 𝑅>* is the R-squared value from regression of the j-th predictor on all the other 

predictors in the model. 

 

Table 10 | Variance Inflation Factor 
 

Variance inflation Factors       
Sample (adjusted): 2004M10 2017M06     
Included observations: 153       

Variable Coefficient 
Varience 

Uncentered 
VIF 

Centered 
VIF 

C 0.00 49.53 NA 
GECIt 0.00 3.14 3.05 
WDt-7 0.00 9.85 1.34 
WSJt-1 60.41 20.69 1.77 
GFUt 0.00 4.21 4.21 

CFEt-2 3.55E-12 1.76 1.50 
Δ(DGS10t-12) 0.00 1.15 1.15 

Δ(CPIt-4) 0.00 1.58 1.25 
ETt-4 0.00 12.68 1.35 

Δ(LOG(SNPt-7)) 0.12 1.346 1.33 
Δ(GEPUt-1) 2.40E-07 1.12 1.12 

USBYt-3 0.13 9.52 1.75 
LOG(USSt-11) 0.00 1.62 1.46 
Δ(IPCCt-20) 2.08E-03 1.20 1.20 

VIXt-1 1.07E-05 31.55 5.68 
CTt-3 0.00 15.68 1.68 
CSt-1 0.00 6.04 1.77 

GFURFt-6 0.00 3.38 2.94 
GFUCSFt-2 0.00 7.75 7.51 

Δ(GDPt) 2.42E-08 1.39 1.28 
USCPt-2 0.00 3.36 1.57 
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Table 11 Provides the 𝑉𝐼𝐹 test in order to test the model for multicollinearity. Since the 

values of the Centered 𝑉𝐼𝐹 values are lower than 10, we conclude that there is no 

evidence of multicollinearity. 

 
4.4. In - Sample Forecast 
In this section we performed an in-sample forecast to assess the predictability of climate 

related risks on GFCy. We conducted two forecasts, each for a different period for all 

of the three models. The first period is from 2016M01 to 2017M06 (the last eighteen 

months of the dataset) and the second period is from 2017M01 to 2017M06 (the last 

six months of the dataset). We analyzed the predictability by assessing Root Meean 

Squared Error (RMSE), Mean Absolute Error (MAE) and Mean Absolute Percent Error 

(MAPE). 

 

Figure 2 | Residual, Actual, Fitted  
 

 
Note: Figure 2 presents with the green line the GFCy, the orange line presents the predicted values of 

GFCy, while the blue line presents the residuals. Because GFCy is non-stationary, we took first 

differences to ensure stationarity, which is necessary for analyzing and modeling the data. 
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4.4.1. Criteria Calculation 
 

The RMSE can be calculated as: 

𝑅𝑀𝑆𝐸 = Yℎ(%∑ (𝑦"−𝑦[")?
"$% 	*,	 (10) 

	

				𝑀𝐴𝐸 = ℎ(% ∑ |𝑦"−𝑦["|?
"$% ,	 (11) 

	

											𝑀𝐴𝑃𝐸 = 100ℎ(% ∑ 		_@)(@A)
@)

_?
"$% ,	 (12) 

where 𝑦[" is forecasted value of the dependent variable, ℎ is the size of the sample that 

is used for the forecast, 𝑦̀ and 𝑦["a  are the mean of the y and 𝑦[". 
 

The model that provides the lowest value in the criteria RMSE, MAE and 

MAPE has the best predictability. 

In this section we provide the graphs only of the best fitting model (model 1) 

and we compare the criteria RMSE, MAE and MAPE of the three models. 

 

Figure 3 | Forecast Graph 2016M01 - 2017M06 

 

Note: Figure 3 illustrates the graph of Forecast with the graph of the dependent variable GFCy. The blue 

line presents the GFCy while the orange presents the forecast of model 1. 
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Figure 4 | Model 1 Forecast 2016M01 - 2017M06 First Period 

 

Note: Figure 4 illustrates the forecast of GFCy the first period of model 1. 

Figure 5 | Model 1 Forecast 2017M01 - 2017M06 Second Period 

 

Note: Figure 5 illustrates the forecast of GFCy in the second period of model 1.  

Figure 6 | Forecast Graph 2017M01 - 2017M06 
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Note: Figure 3 illustrates the graph of Forecast with the graph of the dependent variable GFCy. The blue 

line presents the GFCy while the orange presents the forecast of model 1. 

 
Table 11 | RMSE, MAE and MAPE Results   
 

        2016Μ01 - 2017Μ06             2017Μ01 - 2017Μ06 

  
RMSE MAE MAPE 

    
RMSE MAE MAPE 

      

Model 1 0.17 0.14 62.57   Model 1 0.22 0.21 492.93 

Model 2 0.29 0.25 245.37   Model 2 0.35 0.33 568.70 

Model 3 0.34 0.28 388.54   Model 3 0.26 0.22 189.31 
 

Table 11 provides the results of RMSE, MAE and MAPE. for model 1 in the first period 

RMSE is equal 0.17, MAE is 0.14 and MAPE is 62.57. For model 2 the RMSE is 0.29, 

MAE is 0.25 and MAPE is 245.37. RMSE, MAE and MAPE for model 3 is 0.34, 0.28 

and 388.54, respectively. Also, in the second period the model 1 outperforms the other 

two models. The RMSE for model 1 in the second period is 0.22, MAE is 0.21 and 

MAPE is 492.93. Model 2 RMSE is 0.35, MAE is 0.33 and MAPE 568.70. For model 

3 RMSE is 0.26 MAE is 0.22 and MAPE is 189.31. Among the three models, model 1 

demonstrates the best predictability, in both periods.     

 The accuracy of the model 1 is higher, with lower errors (RMSE, MAE, MAPE), 

as the model was estimated in the stationary field of first differences. When the 

forecasts are converted to the GFCy level, the errors increase due to the accumulation 

of errors from the first differences. Model 1, achieved in the first period of the forecast 

a MAE of 0.14, and in the second forecasted period a MAE of 0.21, indicating that the 

predictions are, on average, close to the actual observed values. This suggests that the 

model is effective in capturing the underlying relationship between climate-related risks 

and the GFCy. While the model provides a reasonable approximation, there is room of 

improvement in capturing the dynamics of the GFCy. 

4.4.2. Step Ahead Forecasting 
 
For the h step ahead forecast13 we restructure the model to: 

 
13 The	model	is	extended	to	generate	forecasts	for	t + 1,… , t + 4. 
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Figure 7 | Step Ahead Forecasting 

  
Note: Figure 6 provides the graph of the one step ahead and two steps ahead forecast. 

 

 

Table 11.1 | RMSE, MAE and MAPE Results Step Ahead 
 

  RMSE MAE MAPE 

One Step Ahead  0.13 0.13 211.79 

Two Steps Ahead 0.13 0.12 280.41 

Three Steps Ahead 0.15 0.14 303.80 

Four Steps Ahead 0.17 0.15 321.05 

 

Table 12 provides the RMSE, MAE and MAPE of the steps ahead forecast. 

Across all three metrics the model’s performance deteriorates as the prediction steps 

increase. The “One Step Ahead” forecast is the most accurate, which is typical since 

the model has the most recent data available and thus is more likely to make precise 

predictions. The results show that the model is more effective for short-term predictions 

but struggles with long-term forecasting.
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5.    |   Theoretical Framework 
 
In 1992, William Nordhaus introduced14 the Dynamic Integrated Climate-Economy 

(DICE) model helps to understand the economic implications of climate change. The 

DICE model examines the relationship between economic growth and climate change. 

The model is a combination of the economic theory and climate science to assess how 

different levels of greenhouse gas emissions impact both economy and the 

environment, and it also analyzes the optimal policy responses to climate change. 

 N. Stern (2006) released a report for the Government of United Kingdom, in 

which Stern argues that the slower the intervention on climate change, the greater the 

economic cost of combating it. He also suggests that the impact of climate change on 

the Gross Domestic Product (GDP) might be significant as it can be reduced by 20% 

by the end of the century. Moreover, the report suggest that poorer nations might suffer 

in terms of economic losses because of climate change.    

 Sinn (2008) spoke of a phenomenon that arises from the climate polices, that 

aim to reduce the use of fossil fuels over time, but, the resource owners might anticipate 

that the demand of their fossil fuels will decrease in the future due to these policies, 

leading them to sale of fossil fuels in the present. This phenomenon is described as the 

Green Paradox.         

 Richard S. J. Tol (2009) in his study provided a comprehensive review of the 

economic impacts of climate change by analyzing the literature of both costs of climate 

change and the benefits of mitigation. The study examines various methodologies for 

estimating the economic consequences of climate change, mainly focusing on the long-

term of GDP, agriculture etc. The paper suggests that the cost of climate change to the 

global economy might be uncertain but might also be substantial. For example, an 

increase in the temperature of 1oC, the GDP might reduce from 1% to 5%. Tol also 

focuses on the social cost of carbon (SCC), finding that the optimal carbon price should 

be modest, rather than high values.       

 In his book, Jeffrey D. Sachs, "The Age of Sustainable Development" (2015) 

presented the climate change as «the greatest global challenge of the 21st century». 

Sachs argues that climate change is a main issue in sustainable development and that’s 

because of its impacts such as rising sea levels, extreme weather events and food 

 
14 Since then, the model has undergone multiple updates and refinements. 

https://link.springer.com/article/10.1007/s10797-008-9082-z
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security challenges threating both human societies and natural ecosystems. Sachs points 

out the need of reducing the greenhouse gas emissions and mitigating global warming. 

Moreover, he mentions the need of economic transition to a green economy, advocating 

for a transition to a low-carbon economy through investments in green technologies, 

such as renewable energy, clean transportation and energy efficiency. 

 Dafermos et al. (2018) studied the impact of climate change on the financial 

stability and on the monetary policy. They focus on the impacts that occur on financial 

assets and the financial position of firms and banks. The review suggests that climate 

change may harm even more the financial and non-financial sector when there is a 

reduction in the capital and the profitability of the firms. Moreover, climate change 

could result in a shift in the portfolio composition, potentially leading to gradual 

decrease in the value of corporate bonds. Additionally, climate-driven financial 

instability could hinder credit growth, intensifying the negative effects of climate 

change on economic activity. Finally, a green corporate quantitative easing (QE) 

program could help mitigate climate-related financial instability and limit global 

warming.         

 Dennis, Benjamin N. (2019) examines the literature that connects the climate 

change with financial policy. In his study, Dennis explores the impacts of climate 

related risks on the financial markets, institutions and regulatory frameworks, providing 

an overview of the key issues, challenges and policy responses that are related to 

climate change and finance. The study suggests that financial markets are not 

adequately priced for climate risks, leading to a mispricing of assets which might lead 

to an instability of the financial systems. Dennis, refers to studies that suggest carbon-

intensive industries and regions vulnerable to climate risks facing greater risks, leading 

to a capital misallocation and a shift in investor behavior. Dennis, also points out that 

there is a growing interest in green finance, including the development of green bonds 

and sustainable investment strategies, because of the investors try to mitigate climate 

risk and align their portfolios with environmental goals. Overall, the review points the 

need of integrating climate related risks into financial systems, calling for stronger 

disclosure to practices, enhanced regulatory frameworks and more robust risk 

managements strategies within financial institutions.    

 Recent studies argue that countries with high temperatures have a greater 

negative impact on their economic development, which is observed mainly through 

lower investments, a decrease in the amount of production in the agricultural and

https://www.sciencedirect.com/science/article/pii/S0921800917315161?via%3Dihub
https://www.federalreserve.gov/econres/feds/files/2022048pap.pdf
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industrial sectors. Finally, it is observed that through economic development, countries 

with higher wage levels are economically more shielded from the effects of temperature 

increases compared to countries where wages are lower (Acevedo, 2020). 

6     |   Discussion 
 

The purpose of this thesis was to examine the relationship of climate change and its 

predictability on GFCy, to contribute to the literature and to encourage readers to 

engage with climate change. Additionally, the study examines the connection of climate 

related risks with the GFCy.         

 Although, model 1, is a simple model we see that it can predict the GFCy 

satisfactorily. While the model performs well for short-term forecasting, improving its 

ability to capture long term trends and incorporate external factors or more complex 

methodologies could enhance its forecasting ability, particularly for multi-step ahead 

predictions.           

 The review shows that there is a highly negative connection of physical risk 

with the GFCy. This finding is consistent with similar studies in the literature, which 

demonstrates that physical risk mainly affects negatively the economies and the 

financial markets. More specifically, the study suggests that water & drought impacts 

the GFCy negatively seven months after the event. Moreover, extreme temperatures 

effect the GFCy also negatively but four months after their occurrences. The most 

significant effect on GFCy is from the WSJ index occurring just the next month, 

indicating a strong connection between the investors’ concern and climate risk which 

impacts are reflected to the GFCy. On the other hand, the transition risk shows a 

positive impact on the GFCy. The study suggests that climate summits, carbon tax and 

IPCC’s reports have positive connection with the GFCy, one -period lag, three -periods 

lag and twenty -periods lag respectively. Climate change mitigation and transition to a 

green economy can be interpreted as opportunities for growth, innovation and capital 

accumulation. The future regulatory actions may lead businesses to invest in cleaner 

technologies creating new fields of economic expansion. In other words, climate 

policies motivate investments in sectors that promote long-term sustainable growth. On 

the other side, USCP has a low negative impact on the GFCy. This might be because of 

the green paradox, fossil fuels owners when expect stricter climate policies in the future, 

they may accelerate their extraction and use of fossil fuels in the present to maximize   

https://www.sciencedirect.com/science/article/pii/S0164070420301336?via%3Dihub
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profits before the policy takes effect. Moreover, the climate policies might also be a 

deterrent to investment.        

 Physical risk has been shown to negatively impact the financial markets and 

economies, increasing the volatility and the instability. The adverse effects of physical 

risks can affect negatively the market operations, the confidence of the investors, the 

economic growth, etc. Leading to a significant financial loss, disruption in the demand 

and supply chains which in turn weaken the economic resilience. These risks have been 

documented in the literature where numerous studies highlight the detrimental effects 

pf physical risks on both financial markets’ performance and broader the economic 

stability.         

 Transition risk presents significant opportunities for innovation, market growth 

and economic resilience. This can be possible as governments implement stricter 

environmental policies and industries adopt sustainable technologies, new markets and 

investments are emerging. Leading to the development of green technologies, 

renewable energy sectors and sustainable financial instruments, driving economic 

diversification and long-term growth.  Literature highlights the potential positive 

changes that occur from the transition risks. Several studies note that financial markets 

that proactively adapt to environmental regulations are often better positioned for future 

growth. Environmental policies are not only expected to reduce the environmental harm 

but also contribute to more stable, forward-looking economic structures.  

 The urgency of addressing climate risk has never been clearer. Global warming 

and extreme weather events have already started harming the ecosystems and 

economies. Governments must adopt effective in order to prevent the irreversible 

damages that is caused from the climate change. Despite ongoing international efforts, 

current climate policies have failed to reduce global warming. It is more than needed to 

redefine the ongoing polices with approach which will prevent the catastrophic 

environmental and economic consequences.       

 The following political recommendations outline a comprehensive approach to 

climate policy, aiming to balance environmental sustainability with economic growth. 

Carbon taxes might play a significant role for addressing climate change. Rising the 

carbon taxes may encourage the adoption of cleaner technologies and will lead to a 

reduction in emissions. Technological innovation and research have their crucial impact 

on the climate change. Investments in clean energy research and development (R&D) 

mainly in sectors like energy production, storage, etc. will be important in long term of 



 6      |    Discussion 
 

   44 

dealing with climate change. Decision makers should keep in my that climate change 

is an international problem, decisions should be taken globally and marked placed in 

order to avoid turbulence in the markets. By implementing these strategies, 

policymakers can guide the world toward a more resilient and low-carbon future. 
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Table 12 | Stationarity of Variables Augmented Dickey-Fuller ADF-Test 
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Global Economic Conditions Indicator 
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Capital Flow Equity 
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Carbon Tax 
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Global Financial Uncertainty 
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United States Bond Yields 
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United States Stock 
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Volatility Index 
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Wall Street Journal Index 
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Global Financial Uncertainty Country Specific Factor 
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United States Climate Policy 
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Table 13 | Stationarity of Variables Augmented Dickey-Fuller First Differences 
ADF-Test 
 
Global Financial Cycle 
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Global Financial Cycle First Difference 
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Market Yield on United States Treasury Securities at 10-Year Constant Maturity 
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Market Yield on United States Treasury Securities at 10-Year Constant Maturity First 

Difference 
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Global Economic Policy Uncertainty Index 
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Global Economic Policy Uncertainty Index First Differences 
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Intergovernmental Panel on Climate Change 
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Intergovernmental Panel on Climate Change First Differences 
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S&P 500 
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S&P 500 First Differences 
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Unites Stated Gross Domestic Product 
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Unites Stated Gross Domestic Product First Differences 
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Consumer Price Index  
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Consumer Price Index First Differences 
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Table 14 | Graphs of independent variables 

 
Note: From left to right, Global Economic Conditions Indicator, Water & Drought, Capital Flow Equity, Carbon Tax, Extreme Temperatures, Climate 
Summits, Global Financial Uncertainty, Wall Street Journal index, United States Bond Yields, United States Stock, Volatility index, Global Financial 
Uncertainty country-specific, Global Financial Uncertianty regional factor. 
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Model 2 results 

Table 15 | Model 2 JB Test 
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Table 16 | Model 2 OLS 
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Table 17 | Model 2 Correlogram 
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Table 18 | Model 2 Correlogram of squared residuals 
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Table 19 | Model 2 Breusch Pagan Test 
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Table 20 | Model 2 VIF Test 
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Table 21 | Model 2 Model’s stationarity 
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Table 22 | Model 2 Forecast graph 

 

Table 23 | Model 2 Actual, Fitted Residual Graph 
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Table 24 | Model 2 Forecast first period GFCy 

 

 
Table 25 | Model 2 Forecast second period GFCy 
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Model 3 Results 

Table 26 | Model 2 ARMA results 
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Table 27 | Model 3Correlogram 
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Table 28 | Model 3Correlogram of residuals squared 
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Table 29 | Model 3 Forecast first period 
 

 
 

Table 32 | Model 3 Forecast second period 
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Table 31 | Model 3 Forecast graph 
 

 

Table 32 | Model 3 Actual, Fitted Residual Graph 
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Table 33 | Model 3 forecast first period GFCy 
 

 
 
Table 34 | Model 3 forecast second period GFCy 
 

 
 


