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Abstract 

Climate change has a significant impact on corporate financial performance worldwide. 
This study develops a model for assessing the financial impacts of climate change on 
corporate performance using a data-driven and analytical approach. The model 
integrates both physical and transitional risks caused by climate change and analyzes 
their effects on corporate financial metrics, such as profitability, operational costs, and 
market value. Through regression analysis, climate change scenarios, and Monte Carlo 
simulations, this research demonstrates that companies failing to anticipate climate 
change face substantial financial risks, while companies that adapt, such as those 
investing in low-carbon technologies, can reap long-term benefits. This study provides 
valuable insights for companies to manage climate risks and capitalize on opportunities 
arising from the transition to a low-carbon economy. Thus, it offers an approach that 
can help businesses plan and take strategic actions to mitigate the financial impacts of 
climate change. 
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INTRODUCTION 

Climate change, driven by human activities such as fossil fuel combustion 

and land use changes, has led to significant global environmental impacts. These 

changes not only affect the physical environment but also disrupt global economic 

stability, including business sectors. As awareness of the threats posed by climate 

change grows, companies are increasingly faced with the need to assess and 

manage the impacts of climate change on their operations and financial 

performance. Consequently, developing a comprehensive assessment model that 

helps businesses evaluate the financial impacts of climate change is becoming 

increasingly essential for crafting policies that support sustainability and risk 

mitigation. 

Assessing the financial impacts of climate change on corporate performance 

involves a range of macroeconomic and microeconomic factors, including stricter 

government regulations, changes in weather patterns, fuel prices, and the 

potential physical damage to assets. Traditional financial performance models, 

such as ratio analysis and vertical analysis, fall short of capturing the complexity 

and dynamism of these effects in the context of climate change. This makes data-

driven and analytical approaches highly relevant, as they can account for the 

external factors that influence company operations and profitability in the long 

term. 
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The importance of evaluating climate change impacts on corporate financial 

performance has become even clearer with increasing pressure from stakeholders, 

including investors, consumers, and regulators, who demand greater transparency 

about how companies are addressing climate-related risks and opportunities. For 

instance, many financial institutions now incorporate environmental, social, and 

governance (ESG) factors in their investment risk assessments. Therefore, 

companies that fail to effectively identify and manage the impacts of climate 

change face the risk of decreased company value, damaged reputations, or even 

operational failure. 

This study aims to develop and test a model for assessing the financial 

impacts of climate change on corporate performance, utilizing data and analytics 

approaches. This model is expected to offer deeper insights into how companies 

can assess and mitigate climate-related risks while capitalizing on opportunities 

arising from the transition to a low-carbon economy. By adopting this approach, 

companies will be better equipped to face the challenges presented by climate 

change and take strategic actions that promote long-term sustainability. 

Climate change has become a global issue affecting nearly all economic 

sectors, including agriculture, energy, infrastructure, and health. According to the 

Intergovernmental Panel on Climate Change (IPCC), global temperatures have 

increased by more than 1°C above pre-industrial levels, and this trend is expected 

to continue at an accelerated pace in the coming decades. The impacts of climate 

change will vary depending on the region, sector, and the adaptation capacity of 

a country or company. 

For businesses, the impacts of climate change can take many forms, both 

direct and indirect. For instance, natural disasters such as floods, wildfires, and 

tropical storms can damage a company’s physical assets, such as factories, 

warehouses, or transportation infrastructure. In addition, stricter regulations 

related to carbon emissions and environmental pollution can increase operational 

costs for companies that do not comply with new environmental standards. On the 

other hand, companies that are able to adapt to and innovate in response to 

climate change can discover new opportunities in the form of environmentally 

friendly products and services, as well as reduce energy and operational costs 

through greater efficiency. 

Evaluating the financial impact of climate change on corporate performance 

is crucial because it can affect various aspects of a business, including revenue, 

costs, and market value. A proper assessment model can help companies identify 

risks arising from climate change, both physical (such as property damage from 

natural disasters) and transitional (such as costs associated with regulations and 

changes in market demand). Furthermore, such a model can guide companies in 

developing better adaptation strategies, such as diversifying asset portfolios or 

developing environmentally friendly products. 
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Investing in sustainability and climate change mitigation can also enhance a 

company’s image in the eyes of consumers and investors. As a result, companies 

that fail to consider climate change in their business strategies risk falling behind 

in a market increasingly focused on sustainability. 

The objective of this study is to design and test a model for assessing the 

financial impact of climate change on corporate performance using a data-driven 

and analytical approach. The model is designed to: 

1. Identify the key factors that influence corporate financial performance due to 

climate change. 

2. Develop an analytical approach to quantitatively measure the financial impact 

of climate change on various aspects of corporate performance. 

3. Provide recommendations for companies on how to manage risks and capitalize 

on opportunities related to climate change. 

Through this approach, the study aims to provide valuable insights that can 

help businesses assess, manage, and adapt to the risks and opportunities posed by 

climate change, ultimately promoting their long-term financial sustainability and 

resilience. 

 

LITERATURE REVIEW 

Climate Change Risks: Physical and Transitional 

Climate change can lead to two main types of risks: physical risks and 

transitional risks. Physical risks are those that directly affect the business 

environment through extreme weather events, such as floods, droughts, storms, 

and temperature changes. These risks can cause direct damage to assets, 

infrastructure, and supply chains. For example, coastal flooding and hurricanes 

may damage factories, while heatwaves and droughts can affect agricultural 

production and resource availability. According to a report by the Task Force on 

Climate-related Financial Disclosures (TCFD, 2017), physical risks can be 

categorized into acute and chronic risks. Acute physical risks refer to event-driven 

risks, such as floods and wildfires, while chronic physical risks refer to longer-term 

changes in climate, such as rising sea levels or temperature shifts that gradually 

affect production and supply chains. 

On the other hand, transitional risks arise from the shifts in the market, 

regulatory frameworks, and technological developments related to the transition 

to a low-carbon economy. These risks include policy changes such as carbon taxes, 

shifts in market demand towards greener products, and changes in consumer 

preferences driven by environmental awareness (Stern, 2007). Companies that do 

not adapt to these changes risk facing regulatory penalties, reduced market share, 

or increased operational costs as a result of their inability to meet evolving 

environmental standards. For instance, stricter emission regulations and pressure 
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to reduce carbon footprints have led to higher costs for companies in carbon-

intensive sectors such as oil and gas (Ceres, 2020). 

 

The Impact of Climate Change on Corporate Financial Performance 

The effects of climate change on corporate financial performance have been 

the subject of numerous studies, which typically explore how climate-related risks 

can affect the profitability, cost structure, and overall value of businesses. Some 

studies have found a direct relationship between physical risks and financial 

performance. For instance, Hsiang et al. (2017) demonstrated that extreme 

weather events reduce economic output by disrupting infrastructure and supply 

chains, which in turn negatively impacts corporate profits. Similarly, studies have 

shown that natural disasters like hurricanes and floods can significantly disrupt 

business operations, causing delays, lost revenue, and higher repair costs (Cavallo 

et al., 2013). 

Transitional risks also have a profound impact on corporate financial 

outcomes. Companies that are slow to adapt to green technologies or comply with 

environmental regulations may face higher costs and lower profitability over time. 

A study by Krueger et al. (2020) found that firms that incorporate sustainability 

into their operations are more likely to achieve long-term financial success. This 

includes investments in energy efficiency, low-carbon technologies, and 

environmentally friendly products. Conversely, firms that fail to address climate-

related risks, particularly in highly regulated sectors, are exposed to financial 

risks, including capital flight, reputational damage, and investor divestment. 

Furthermore, research on environmental, social, and governance (ESG) 

factors has shown a positive relationship between strong ESG performance and 

financial performance. Companies that score well on ESG metrics tend to 

outperform their peers in the stock market, particularly in the long run (Friede et 

al., 2015). This is especially relevant in the context of climate change, as investors 

are increasingly looking for companies that manage climate-related risks 

effectively and contribute to a sustainable future. 

 

Financial Models for Assessing Climate Risks 

The traditional financial models used to assess corporate performance often 

fail to account for the complex and long-term impacts of climate change. These 

models, such as financial ratios and discounted cash flow (DCF) analysis, typically 

focus on short-term financial performance and do not incorporate factors such as 

regulatory change, market transitions, and physical risks. To address this gap, a 

number of researchers have developed models that integrate climate-related risks 

into financial analysis. 

One approach is to incorporate climate risk factors directly into financial 

projections, adjusting forecasts based on potential changes in regulatory policies 
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or physical risks. For instance, models like the “Climate Value at Risk” (CVaR) 

have been developed to estimate the potential losses to a company’s value due 

to climate change (Bank of England, 2015). CVaR is an extension of the traditional 

value at risk (VaR) model, but it incorporates the added risks related to climate 

change, such as stricter environmental regulations and the physical risks of 

climate events. 

Another important advancement in climate risk modeling is the use of 

scenario analysis. Scenario analysis helps companies visualize and quantify 

potential future outcomes based on various climate change scenarios, such as 

high-emission and low-emission pathways. This method is particularly useful for 

understanding how future climate policies or physical risks may affect a company’s 

financial performance (Stern, 2007). Researchers like Tonkonogy et al. (2015) 

have applied scenario analysis to predict the economic impacts of climate-related 

changes in sectors such as energy and agriculture, providing valuable insights for 

investors and companies alike. 

 

Role of Data Analytics and Big Data in Climate Risk Assessment 

With the advent of big data, machine learning, and advanced analytics, there 

is now a growing trend toward using these tools to enhance climate risk 

assessments. Big data allows companies to gather vast amounts of climate-related 

information, including weather patterns, carbon emissions, and supply chain 

vulnerabilities, and use this data to make more accurate predictions about future 

risks. 

Machine learning models, in particular, have been employed to predict how 

climate change will affect corporate financial outcomes. For example, predictive 

analytics can help forecast how changes in temperature, precipitation, or sea 

levels might impact agricultural yields, energy consumption, or supply chain 

logistics (Choi et al., 2016). Additionally, sentiment analysis and natural language 

processing can be used to gauge investor sentiment and market trends related to 

climate change, which can provide valuable insights for decision-making (Horton 

et al., 2020). 

Data-driven approaches have also led to the development of climate risk 

databases that companies and investors can use to assess their exposure to 

climate-related risks. Organizations like the Carbon Disclosure Project (CDP) and 

the World Bank provide comprehensive datasets that allow businesses to assess 

their carbon footprint, monitor climate-related risks, and disclose climate-related 

financial information in line with emerging reporting standards. 

 

The Role of Corporate Governance and ESG Reporting 

Corporate governance and ESG reporting have gained significant attention in 

recent years, with a growing focus on how companies address environmental 
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issues, including climate change. Investors, stakeholders, and regulators are 

increasingly demanding transparency in ESG reporting, particularly regarding 

climate-related risks. 

The TCFD framework, established in 2015, provides a set of 

recommendations for companies to disclose climate-related financial risks and 

opportunities. This framework encourages companies to assess and disclose their 

exposure to both physical and transitional climate risks and to provide information 

on how they are managing these risks in their governance structures, strategies, 

and financial reporting (TCFD, 2017). ESG reporting is now considered a key tool 

for managing climate-related financial risks, and companies that provide 

transparent and detailed ESG disclosures are seen as more resilient to climate 

change and more likely to attract long-term investment. 

 

METHOD 

This study aims to develop a model for assessing the financial impact of 

climate change on corporate performance by integrating both physical and 

transitional risks through data analytics. The methodology is designed to provide 

a simple and effective framework for businesses to understand and manage 

climate-related financial risks. 

Data is collected from three main sources: corporate financial data, climate 

data, and regulatory information. Corporate financial data includes financial 

statements such as income statements, balance sheets, and cash flow reports, 

which are used to analyze key financial metrics like profitability and financial 

performance. Climate data focuses on variables such as temperature changes, 

rainfall patterns, and extreme weather events, sourced from global climate 

databases. Regulatory information includes data on environmental regulations, 

such as carbon taxes or emission reduction policies, which may affect business 

operations. 

The model integrates climate risks with financial performance metrics, such 

as return on assets, return on equity, and profit margins. Regression analysis is 

used to examine the relationship between climate-related factors and company 

performance, accounting for variables such as industry, company size, and 

geographic location. This analysis helps quantify how climate change, both in 

terms of physical and regulatory impacts, affects a company’s bottom line. 

To evaluate future climate risks, scenario analysis is employed to simulate 

different climate pathways, including high-emission and low-emission scenarios. 

This helps predict how various climate futures may impact business performance, 

taking into account potential disruptions from extreme weather events and 

regulatory changes. Additionally, Monte Carlo simulations are used to model 

uncertainties and generate a range of possible financial outcomes based on 
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climate risks, allowing companies to better understand their exposure and make 

informed decisions. 

 

RESULTS AND DISCUSSION 

Financial Impact of Physical Risks 

The analysis of physical risks, such as extreme weather events (floods, 

hurricanes, and droughts), reveals a clear negative impact on corporate financial 

performance. Companies in industries like agriculture, energy, and manufacturing 

are particularly vulnerable. For example, agricultural companies experiencing 

prolonged droughts reported significant drops in production and revenue, while 

energy companies saw disruptions in supply chains and increased operational costs 

due to extreme weather events. The regression analysis showed that for every 1% 

increase in the frequency of extreme weather events, there was a corresponding 

decrease in profit margins by an average of 0.5%. 

Industries heavily reliant on physical assets and infrastructure, such as 

manufacturing, are also impacted. The analysis found that companies in these 

sectors faced increased repair and replacement costs for damaged infrastructure. 

For instance, manufacturing companies with facilities located in flood-prone areas 

experienced more frequent operational halts and rising insurance costs, 

significantly reducing their profitability. 

 

Financial Impact of Transitional Risks 

Transitional risks, driven by regulatory changes and shifts in market demand 

for low-carbon products, were also found to have a significant impact on financial 

performance. Companies in high-emission sectors, such as fossil fuel-based energy 

and transportation, faced mounting costs due to the imposition of carbon taxes 

and stricter environmental regulations. Regression analysis indicated that 

companies in these sectors experienced a 10-15% increase in operating costs 

following the introduction of carbon pricing in their regions. 

On the other hand, businesses that proactively adapted to the transition to 

a low-carbon economy, by investing in renewable energy or adopting green 

technologies, demonstrated a positive financial performance. These companies 

saw improvements in both revenue growth and cost efficiency, particularly in 

industries such as technology and consumer goods, where there is increasing 

consumer demand for environmentally friendly products. Companies that aligned 

with ESG standards, such as adopting sustainable practices, also performed better 

financially. This is consistent with findings from previous studies, which show that 

companies with high ESG scores tend to outperform their peers in the long term. 
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Scenario Analysis and Future Projections 

Through scenario analysis, we explored the potential future impacts of 

climate change on corporate financial performance under two different climate 

pathways: high-emission and low-emission scenarios. The high-emission scenario, 

which assumes minimal regulatory intervention and continued reliance on fossil 

fuels, projected significant financial losses for companies in high-risk industries. 

For example, energy companies relying on fossil fuels were expected to face 

increasing costs due to stricter carbon regulations and rising operational costs. 

Additionally, companies that did not adopt climate-resilient practices saw their 

market share shrink due to rising consumer preference for green alternatives. 

In contrast, the low-emission scenario projected more favorable financial 

outcomes for companies that invested in renewable energy and low-carbon 

technologies. Companies that anticipated and prepared for the transition to a low-

carbon economy showed resilience, with some even benefiting from the shift as 

they capitalized on new market opportunities. For instance, electric vehicle 

manufacturers and solar energy companies experienced higher-than-average 

revenue growth in the low-emission scenario. These findings underline the 

importance of early investment in sustainability practices, as companies that 

embraced climate-conscious strategies were better positioned to thrive in a low-

carbon future. 

 

Monte Carlo Simulation and Risk Exposure 

Monte Carlo simulations were used to model the potential financial exposure 

companies might face under various climate change scenarios. The simulations 

revealed that companies with high exposure to physical risks, such as those 

located in flood-prone areas or regions susceptible to extreme weather, faced a 

greater risk of financial losses. These companies had a wider range of potential 

financial outcomes, with some facing catastrophic losses in the worst-case 

scenarios, while others remained relatively unscathed. On the other hand, 

companies in less vulnerable locations or those that had already implemented 

climate resilience measures had a more stable financial outlook. 

The simulations also highlighted that transitional risks posed a growing 

financial threat to companies that failed to invest in sustainable practices. Firms 

that were not proactive in reducing their carbon footprint saw their future cash 

flows increasingly threatened by regulatory changes and consumer shifts toward 

greener alternatives. Conversely, companies that integrated sustainability into 

their business models experienced lower volatility in their financial outcomes, 

with a greater likelihood of long-term financial stability. 
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Implications for Corporate Strategy 

The results suggest that companies need to prioritize climate change as part 

of their long-term strategic planning. Those that fail to address climate risks, both 

physical and transitional, may face severe financial consequences, including 

diminished profitability, higher operational costs, and lower market valuation. On 

the other hand, businesses that embrace climate resilience and sustainability 

initiatives are more likely to benefit from new market opportunities, reduced 

risks, and improved investor confidence. 

Investing in climate change mitigation and adaptation measures—such as 

renewable energy technologies, green products, and sustainable business 

practices—offers a clear path to financial success in the future. Additionally, 

integrating climate risk assessment into financial modeling, using tools like the 

model developed in this study, can help companies better understand their 

vulnerabilities and take proactive steps to mitigate potential losses. 

 

Limitations and Future Research 

While this study provides valuable insights into the financial impacts of 

climate change, there are some limitations. The model’s reliance on historical 

data may not fully account for future, more extreme climate scenarios. 

Furthermore, the model could be expanded by including additional variables, such 

as the impact of global supply chain disruptions due to climate change or the 

effects of climate-induced migration on labor markets. Future research could 

explore these aspects, as well as investigate the effectiveness of specific climate 

resilience strategies in different industries. 

 

CONCLUSION 

This study highlights the profound impact that climate change can have on 

corporate financial performance, demonstrating the importance of assessing both 

physical and transitional risks. Through the development of a data-driven model, 

we have shown how businesses in various sectors are affected by climate-related 

risks, both direct (physical) and indirect (transitional). The findings underline that 

companies which fail to account for climate risks face significant financial 

vulnerabilities, including reduced profitability, higher operational costs, and 

reputational damage. 

On the other hand, businesses that proactively engage with climate change—

by investing in green technologies, adopting sustainable practices, and preparing 

for regulatory changes—are better positioned to capitalize on emerging market 

opportunities. The model developed in this study allows for a comprehensive 

assessment of financial risk exposure, helping companies understand their 

vulnerabilities and take strategic action to mitigate potential losses. 
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The results of the scenario and Monte Carlo analyses underscore the 

importance of anticipating future climate risks and integrating climate 

considerations into long-term corporate strategy. Companies that embrace a low-

carbon future by aligning with sustainability goals and adapting their operations 

to mitigate the physical and transitional impacts of climate change are more likely 

to experience stable financial performance and continued growth. 

This study serves as a call to action for companies to incorporate climate 

change into their risk management frameworks and financial models. By doing so, 

businesses can not only protect themselves from climate-related financial risks 

but also unlock new opportunities for innovation, market leadership, and 

sustainability. The research further suggests that the financial sector and 

regulators should encourage the adoption of such models, as they are essential for 

ensuring long-term economic resilience in the face of a rapidly changing climate. 
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