Journal of Qassim University for Science
2025, Vol 4 (Issue 1), pp. 137-148.

Received: 23 December 2024 JQUS

Revised: 24 February 2025
Accepted: 25 February 2025
Published: 27 April 2025

Assessing the Physical Impacts of Climate on Risk-Based
Investment Strategies

Belgees Hassan
Department of Physics, College of Science, Qassim University, Buraydah 51452, Saudi Arabia

Email: B.Hassan@qu.edu.sa

Abstract: This research examines the imperative for integrating climate policies into risk-
based investment strategies, highlighting the role of sustainable investing in mitigating
climate change risks and achieving a more sustainable future. The study explores the
financial and economic impacts of climate change, including physical risks like extreme
weather events and sea level rise, as well as transition risks associated with the shift towards
a low-carbon economy. It emphasizes the importance of incorporating environmental,
social, and governance (ESG) criteria into investment decisions, prioritizing long-term
sustainability over short-term gains. The study concludes that aligning investment strategies
with climate policies offers a path toward generating financial returns while contributing to
a more responsible and resilient economy. It underscores the need for investors,
policymakers, and businesses to embrace a long-term perspective and actively engage in
climate-conscious investing practices to ensure a more sustainable future.
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1. INTRODUCTION

The need to address climate change is increasingly influencing investor behavior and
company practices [1]. Research shows that socially responsible investors are more likely to favor
sustainable investments in response to climate change events, leading to a positive relationship
between climate change signals and returns in sustainability-themed investments [2]. Furthermore,
companies engaging in green investing not only reduce their own carbon emissions but also adapt
their long-term emission reduction strategies in anticipation of stricter climate regulations and
technological advancements [3]. This research aims to highlight the importance of quantitative and
qualitative assessment of the physical impacts of climate change, such as sea-level rise and
increased frequency of extreme weather events, and how this assessment can form the basis for
more risk-aware investment strategies.

The growing recognition of the impact of climate change on businesses has led to a surge in
interest in climate solutions investments. Companies providing climate solutions exhibit higher
revenue growth and increased investment in research and development, highlighting the
importance of investing in environmentally conscious businesses to drive innovation and mitigate
climate change effects [4, 5]. Investing in climate-friendly initiatives is crucial for fostering
sustainable practices, reducing emissions, and navigating the challenges posed by climate change.
Sustainable investments can effectively combat climate change by incorporating environmental
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criteria into investment strategies, such as screening companies based on their carbon footprint [6].
Initiatives like Payment for Environmental Services can incentivize companies to invest in
sustainability, generating carbon credits that can be sold in the market, increasing their social and
environmental impact [7].

Combining greenness with other investment criteria can lead to portfolios with reduced
exposure to climate transition risk, contributing to climate-aware portfolio rebalancing and
sustainable investment strategies [8]. Regulation in the financial sector, particularly in insurance
and collective investment undertakings, is crucial to prevent greenwashing and ensure
transparency in sustainability approaches, ultimately aiding in achieving global environmental and
climate agreements [9]. The evolution of financing climate action, including the introduction of
green bonds, has played a significant role in mainstreaming sustainable investment decision-
making and mobilizing private capital for sustainable activities, highlighting the importance of
holistic sustainability considerations in investment processes [10]. Sustainable investments play a
crucial role in reducing carbon emissions by influencing firm energy and carbon performance
without compromising financial return [11- 15]. This research examines the imperative for
integrating climate policies into risk-based investment strategies, highlighting the crucial role of
sustainable investing in mitigating climate change risks and achieving a more sustainable future.

The following sections of this paper will delve deeper into the intricacies of climate-related
risk assessment and its integration into investment strategies. We will first explore the financial
and economic impacts of climate change, focusing on physical risks like extreme weather events
and rising sea levels, as well as transition risks associated with the shift to a low-carbon economy.
We will then discuss how to assess these transition and physical risks and how to incorporate those
assessments into an investment strategy. Finally, we will examine how to integrate climate policies
into investment strategies with a specific focus on Environmental, Social, and Governance (ESG)
criteria. The paper concludes with a discussion of how these changes can create a more sustainable
financial system.

2. THE IMPORTANCE OF INTEGRATING CLIMATE POLICIES INTO RISK-
BASED INVESTMENT STRATEGIES

Integrating climate policies into risk-based investment strategies is crucial for several reasons.
Firstly, it allows investors to mitigate the risks associated with climate change, such as physical
and transition risks, by incorporating climate-related factors into their decision-making processes
[16, 17]. Secondly, aligning financial approaches with vulnerability and risk reduction targets can
maximize financial value while also considering social and environmental values, thus supporting
adaptation and disaster risk reduction policies effectively [18]. Additionally, by valuing climate-
related risks in institutional investor portfolios, the financial sector can facilitate divestment from
high-carbon producers and channel funds into green projects, contributing to the transition towards
a more sustainable economy [19]. Furthermore, studies have shown that companies' climate-risk
exposures directly impact their valuation levels and stock performance, emphasizing the need to
integrate climate-transition risks into risk models for more informed investment decisions [20].

3. THE FINANCIAL AND ECONOMIC RISKS OF CLIMATE CHANGE

Climate change is not just an environmental issue; it poses significant financial and economic
risks that are already being felt globally. These risks can be divided into two primary categories:
physical hazards, such as extreme weather events, and transition risks stemming from the shift to
a low-carbon economy.
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3.1 Physical Hazards:
3.1.1 Extreme Weather Events

Among physical hazards, Powerful tropical hurricanes characterized by strong winds, heavy

rainfall, and significant storm surges, often causing catastrophic damage to infrastructure and
economies. Rising ocean temperatures, a direct consequence of climate change, provide more
energy in the form of latent heat, thus intensifying hurricanes by increasing their wind speeds and
the amount of precipitation they carry. This intensification not only alters the frequency but also
the severity of these storms, leading to heightened economic costs [21¢22]. These costs include
direct expenses from property and infrastructure damage, as well as indirect losses through
business disruptions, supply chain breakdowns, and impacts on sectors like tourism and
agriculture. Understanding these intensified physical risks is crucial for incorporating appropriate
risk assessments into investment strategies [23¢24].

3.1.2 Sea Level Rise

Beyond hurricanes, climate change contributes to increased coastal flood risks, as sea-level
rise exacerbates the impact of storm surges and inundates coastal areas. This ongoing rise not
only threatens infrastructure but also affects coastal property values and increases insurance
costs, creating economic pressures on individuals, businesses, and governments [25:26].
Heatwaves, on the other hand, represent an additional threat, with rising temperatures leading
to substantial losses in agricultural production due to drought and soil degradation. Heatwaves
also negatively affect public health, causing an increase in cases of heat stress and
cardiovascular and respiratory illnesses, thereby raising healthcare costs. On an economic
level, these impacts can cause significant losses in agricultural productivity and healthcare
expenditures, placing an additional burden on global economies [27:28]. Table 1 presents a
description and impacts of some financial and economic risks associated with climate change.

Table 1. Physical Hazards of Climate Change
Risk Uncertainty/Likelihood

Category Description Impacts (based on IPCC)
Extreme Increased 1. Property  losses 1. High confidence
Weather frequency and (billions of dollars that these events
Events intensity of annually) are increasing in
hurricanes, frequency and
droughts, heat intensity due to

waves, floods, and
wildfires

Disrupted  supply
chains (shortages,

human-induced
climate change.
High likelihood
of these events

price hikes) occurring with
Human health greater severity
impacts in the future.
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(healthcare costs,

productivity
losses)
Sea Level Rising sea levels Coastal  erosion Very high
Rise erode  coastlines, and flooding confidence in sea
damage (population level rise due to
infrastructure, and displacement, human-induced
increase  flooding economic climate change.
risks disruption)
Impact on coastal High likelihood
industries of significant sea
(tourism, fisheries) level rise in the
Loss of land and future, with
infrastructure higher rates of
(relocation, rise in some
reconstruction regions.
Ccosts)

3.2 Transition risks

Transition risks stem from the global shift towards a low-carbon economy to mitigate climate
change. While essential for environmental sustainability, this transition involves significant
economic and social adjustments, presenting unique challenges and risks for businesses and
financial institutions.

3.2.1 Carbon Pricing

One major risk is the cost of transitioning. Shifting away from fossil fuels to renewable energy
sources requires substantial investments in research, development, and infrastructure. This can
lead to increased costs for businesses, particularly those heavily reliant on fossil fuels, potentially
impacting their profitability and competitiveness. For example, industries like energy production,
transportation, and manufacturing may face significant capital expenditures to adapt their
processes and technologies to meet new emissions targets [29, 30].

3.2.2 Changing policies and regulations

Regulatory changes and policies aimed at accelerating the transition to a low-carbon economy
can also pose financial risks. Carbon pricing mechanisms, such as carbon taxes or cap-and-trade
systems, increase the cost of fossil fuel-based activities. Companies may need to adjust their
business models to comply with these new regulations, which can lead to increased operational
costs or even potential legal liabilities [31, 32].

3.2.3 Changing consumer preferences

These transition risks also extend to investors. Investors may face challenges in assessing the
long-term value of companies heavily reliant on fossil fuels, potentially leading to reduced
investment and lower asset valuations.

3.2.4 Market Uncertainty

Furthermore, the transition towards a low-carbon economy can create uncertainty in the
markets, leading to volatility and potentially impacting the stability of the financial system [33].

Despite these challenges, the transition to a low-carbon economy offers significant
opportunities for innovation and growth. Investments in renewable energy, energy efficiency, and
sustainable technologies can create new markets, jobs, and economic opportunities. However,
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managing the transition risks effectively will be crucial for achieving a smooth and sustainable
shift towards a more climate-resilient future. Table 2 summarizes transition Risks and Their Impact

on Financial Stability.

Table 2. Transition Risks to the Financial Sector

Risk Description

Category

Cost of Investments

Transition renewable energy
sources
emissions-
reducing

technologies
require significant

capital

expenditure
companies.

Changing New laws
Policies and imposed to price
carbon and reduce
emissions (such as
carbon taxes) on
companies.

Regulations

Changing

Consumer

Preferences
reducing
emissions
preferred
investors

consumers.

Market
Uncertainty

markets,
impacting

financial value of
companies.

Sustainable
companies
those focused on

Economic
transition creates
uncertainty i

Impact on

Financial Sector
Increased operational
costs, lower
profitability and
competitiveness of
companies, risks of
financial instability.

Increased costs, non-
compliance risks,
changes in business
models, potential legal
losses.

Risks of asset

valuation for
unsustainable
companies,  reduced
investment in
unsustainable
companies.

Market volatility,
reduced investment,
risks of  financial
instability.
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the Uncertainty/Likelihood (based

on IPCC)

1.

High confidence that the
transition to a low-carbon
economy will require
significant investments.

High likelihood that
companies will
experience increased
costs and potentially face
reduced profitability in
the short term.

High confidence that
policies aimed at reducing
carbon emissions  will
become more stringent in
the future.

High likelihood that
companies will need to
adapt  their  business
models to comply with
these regulations.
Medium confidence that
consumer preferences for
sustainable products and
companies will continue
to grow.

Moderate likelihood that
investors will shift away
from companies with high
carbon footprints.
Medium confidence that
the transition to a low-
carbon economy  will
create significant market
uncertainty.

Moderate likelihood that
this uncertainty will result
in  increased  market



volatility and potential
disruptions to the
financial system.

4. Integrating Climate Policies into Investment Strategies:

Integrating climate policies into investment strategies involves assessing transition risks,
which can impact investment portfolios significantly. Studies show that investment funds face an
average loss of 5.7% in a high transition risk scenario, with the worst 1% experiencing a 21.3%
loss [34, 35]. Climate policy transition risk can lead to decreased carbon emissions by incentivizing
cleaner investments, causing output to fall. Furthermore, the transition away from carbon-intensive
activities poses financial risks, potentially resulting in stranded assets worth trillions of USD in
fossil fuel extraction and coal power generation sectors [36]. The impact of climate-related risks
on financial assets is a critical issue, with empirical and theoretical literature highlighting the
revaluation of financial assets due to climate physical impacts and transition dynamics.
Understanding and managing transition risks are essential for investors navigating the shift
towards a low-carbon economy.

4.1. Transition Risk Analysis:

Transition risk emerges as a consequence of the ongoing global transition towards a more
environmentally sustainable, low-carbon economy. This risk encompasses a wide range of
potential financial implications that may arise as companies and industries adapt to new
regulations, policies, and technological advancements aimed at reducing greenhouse gas emissions
[37]. It is crucial for investors to have a deep understanding of the specific climate-related policies
that have been implemented or are being planned in the relevant jurisdictions. This involves closely
examining carbon pricing mechanisms, emissions regulations, energy efficiency standards, as well
as government incentives designed to promote the adoption of low-carbon technologies.
Companies that heavily rely on fossil fuels or operate in industries with high levels of emissions
are especially susceptible to these transition risks. Therefore, investors must carefully assess their
exposure to such sectors and carefully consider making adjustments to their investment portfolios
accordingly [38]. Furthermore, investors must also conduct a detailed analysis of how individual
companies are navigating this transition period. It is important to evaluate whether these
companies are actively investing in low-carbon technologies, working to reduce their carbon
footprint, and adjusting their business strategies to align with the evolving climate policies. By
actively monitoring and evaluating these factors, investors can strategically reposition their
portfolios towards companies and industries that are leading the way in the low-carbon transition.
This strategic realignment may involve increasing investments in renewable energy projects,
energy-efficient technologies, and other green innovations that are at the forefront of the transition
towards a more sustainable future [39].

4.1.1 Case Study: Assessing the Risk of Carbon Pricing on a Coal-Based Power Company

Imagine a coal-based power company in the United States. This company is heavily reliant on
coal for electricity generation and has made limited investments in renewable energy. The
company needs to assess the risk posed by the potential implementation of a carbon tax in the
coming years.

1. Risk Assessment: The risk is a carbon tax being implemented, which would increase the

cost of generating electricity from coal.
2. Determine Probability:
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a) The IPCC reports that the likelihood of substantial carbon pricing policies being
implemented globally within the next decade is high, with increasing confidence in this
projection over time.

b) Analyze the political landscape in the United States. Are there any existing bills or
proposed regulations indicating a shift towards carbon pricing?

c) Observe market trends for renewable energy and carbon pricing mechanisms. Is there
increasing investor interest in renewable energy, indicating potential for policy changes?

3. Assess Impact:

a) Calculate the potential financial impact of a carbon tax on the company's operating costs
and profitability. What would be the price per ton of carbon that would significantly impact
the company's viability?

b) How might competitors respond to a carbon tax? Would they be able to adapt more easily,
potentially gaining a competitive advantage?

4. Calculate Risk:

Combine the assessed probability of a carbon tax being implemented with the potential
financial impact to arrive at a numerical risk score. For example:

If the probability of a carbon tax is estimated to be 70% and the potential impact on profitability
is a 20% decrease, the risk score would be 14% (0.7 x 0.2).

5. Mitigation Strategies:

a) The company could begin investing in renewable energy projects to reduce its reliance on

coal and mitigate the impact of a carbon tax.

b) Engage in lobbying efforts to influence policy decisions, potentially delaying or reducing

the severity of a carbon tax.

c) Investigate the feasibility of implementing carbon capture and storage technologies to

reduce emissions from coal-fired power plants.

This case study demonstrates how to incorporate probability and uncertainty in a risk
assessment for a climate-related issue. It highlights the need to consult reliable sources like IPCC
assessments, analyze policy landscapes, and consider market trends to estimate likelihood. This
approach allows for a more comprehensive and informed understanding of potential risks and
informs the development of effective mitigation strategies.

4.2. Physical Risk Analysis:

Physical risk refers to the direct impacts of climate change, such as extreme weather events,
sea-level rise, and changes in precipitation patterns. These events can have significant
consequences for infrastructure, agriculture, and human health, ultimately impacting businesses
and financial markets. Investors should identify assets and businesses located in regions vulnerable
to climate-related hazards [40]. This includes coastal areas prone to flooding, regions facing
increasing droughts, and areas susceptible to wildfires. Companies should be evaluated on their
resilience to physical risks. Do they have adaptation strategies in place to address potential
impacts, such as flood defenses or drought-resistant agricultural practices? Investing in assets and
companies that are resilient to climate change can help mitigate potential losses and generate
positive returns [41, 42].

5. INTEGRATING CLIMATE POLICIES INTO INVESTMENT STRATEGIES

Integrating climate policies into investment strategies involves incorporating
environmental considerations and sustainability goals into the decision-making process of
investment professionals. This approach not only aims to generate financial returns but also
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considers the impact of investments on the environment and society [43]. By aligning investment
strategies with climate policies, investors can contribute to a more sustainable future while
potentially mitigating risks associated with climate change and environmental degradation. This
integration requires a deep understanding of climate-related risks and opportunities, as well as a
commitment to responsible investing practices that prioritize long-term sustainability over short-
term gains. One effective approach is to incorporate environmental, social, and governance (ESG)
criteria into the decision-making process when selecting investments [44,45]. Table 3 outlines a
framework for integrating climate policies into investment strategies, aiming to generate financial
returns while contributing to a sustainable future. It highlights the goals, benefits, approach, focus,
and potential outcomes of this strategy.

Table 3. Climate-compliant investing a path to financial sustainability

Key Point Description
Goal To align investment strategies with climate policies to generate
financial returns and contribute to a sustainable future.
Benefits - Mitigating climate change risks
- Promoting a more sustainable economy
Approach - Incorporating Environmental, Social, and Governance
(ESG) criteria into investment decisions.
Focus - Prioritizing long-term sustainability over short-term gains

- Evaluating companies based on their ESG performance

Outcome Potentially enhancing financial returns while driving positive
change towards a more sustainable and socially responsible
economy.

6. CONCLUSION

The integration of climate policies into risk-based investment strategies is not merely a
trend but a necessity for navigating the challenges and opportunities presented by climate change.
Aligning investment goals with climate targets can mitigate financial risks, foster a more
sustainable economy, and contribute to a better future. This research has explored the key drivers
behind this shift, highlighting the financial and economic risks associated with climate change and
the potential for sustainable investment to address these challenges. While the adoption of
Environmental, Social, and Governance (ESG) criteria in investment decisions offers a powerful
tool to promote responsible and sustainable practices, it is crucial to acknowledge that the
transition to a climate-resilient financial system requires a concerted effort from investors,
policymakers, and businesses.

Success in this transition hinges on a comprehensive understanding of risk, encompassing both the
potential impact of climate-related events and their likelihood. Transition risk analysis, physical
risk assessment, and a commitment to long-term sustainability are essential for success. By
embracing climate-conscious investing practices, investors can not only secure financial returns
but also contribute to a more equitable and sustainable world.

This will require a shift in mindset, embracing a long-term perspective, and prioritizing
investments that drive positive change. As we face the unprecedented challenges of climate
change, the financial sector has a critical role to play in shaping a future where economic growth

144



and environmental sustainability go hand in hand. No investment strategy, old or new, will be
successful without taking both the potential impact and its likelihood into account. The future of
finance lies in navigating this complex landscape of risk and opportunity, balancing profit with
sustainability, and securing a more resilient future for generations to come.
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