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1. Executive Summary

Climate change exposure significantly impacts corporate financial performance
across the Mediterranean region. Our analysis of 566 firms across 24
Mediterranean countries shows that climate change exposure reduces firms'
financial performance, with effects becoming more pronounced after the Paris
Agreement and in the more polluting industries.

Furthermore, Environmental Performance moderates the relationship between
Climate change exposure and financial performance. Finally, more polluting
industries face greater financial impacts, highlighting the urgent need for
targeted policy interventions. These results are particularly concerning given the
region's unique vulnerability - experiencing temperature increases 20% faster
than the global average. The Mediterranean's distinctive characteristics -
including its position as a global biodiversity hotspot hosting 18% of the world's
marine species, its critical water scarcity affecting 180 million people, and its
status as the world's most plastic-polluted sea - make this analysis especially
relevant for regional policymakers. This brief presents recommendations that
combine sector-specific support programs and strengthened regional
cooperation frameworks to build firm resilience against climate risks.
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2. Introduction

Climate change presents unprecedented challenges to the Mediterranean business
environment through both direct physical impacts and indirect economic effects.
The region faces a complex intersection of challenges: accelerated warming, severe
water stress, marine ecosystem transformation, and demographic pressures - with
population projected to reach 630-690 million by 2050.

While previous studies have examined climate risks globally (Hong et al., 2020; Ji et
al., 2021; Hossain and Masum, 2022; Hossain et al., 2023), the Mediterranean
region's unique vulnerability requires specific attention. This brief provides novel
insights by quantifying the financial impact of climate change exposure on
Mediterranean firms and evaluating the effectiveness of current environmental
policies.

In this research, climate change exposure covers both the direct physical impacts
experienced by firms due to climate events in their operating regions (such as
extreme weather, rising temperatures, and sea-level changes) and their exposure to
the broader climate change agenda, including regulatory changes, market
transitions, and international climate agreements. This dual definition allows us to
capture both immediate physical risks and longer-term transition risks facing
organizations. The analysis is particularly timely given the region's accelerated
warming rate, increasing urbanization (expected to reach 82% by 2050), and the
increasing pressure on firms to adapt to climate-related risks while maintaining
financial viability. Our research contributes to the ongoing policy debate by
identifying sectoral differences in climate vulnerability and proposing targeted
interventions for building corporate climate resilience.
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3. Mediterranean Context

The Mediterranean region represents a critical case study for examining climate
change impacts, presenting unique challenges that affect both environmental
sustainability and firm performance (lorember, Isik and Alymkulova, 2024).
According to the Plan Bleu's 2025 report (MED, 2050), the region is experiencing
temperature increases 20% faster than the global average, making it the second
most rapidly warming region after the Arctic. Having already reached +1.5°C above
pre-industrial levels, projections indicate a rise to +2.2°C by 2050.

Environmental and Resource Challenges: The Mediterranean faces severe
environmental pressures. It hosts 18% of global marine species (28% endemic), but
its marine ecosystem is under threat. The region remains the world's most plastic-
polluted sea, with pollution levels eight times above global averages. While recent
data shows some improvement in fishing sustainability (overfishing rates decreased
from 73% in 2020 to 58% in 2021), the marine ecosystem faces significant
transformation due to tropicalization, with approximately 20% of endogenous
species at risk by 2050.

Socio-Economic Landscape: Population distribution across the Mediterranean shows
significant demographic trends and challenges. The current total population of 522
million is distributed across three main regions: 196 million in the North, 202
million in the South, and 124 million in the East. Demographic projections suggest
an increase to 630 million by 2050 under the median scenario. Urbanization trends
are particularly noteworthy, with the current rate of 72% expected to reach 82% by
2050, adding pressure to urban infrastructure and resources.

Resource Management and Energy Transition: Water scarcity presents a critical
challenge, with 180 million people in the South and East Mediterranean facing
water scarcity, and 75% of water resources concentrated in the North. The energy
landscape shows similar disparities. The current energy mix from 2018 shows a
heavy reliance on fossil fuels, which account for 76% of total demand. This
dependency is more pronounced in the South and East, where fossil fuels
constitute 93% of energy demand, compared to 65% in the North. Renewable
energy adoption also shows a significant North-South divide, with renewables
representing 15% of energy demand in the North but only 7% in the South and
East.
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Institutional Framework: The region's complex institutional environment,
incorporating EU directives and various national policies, creates both challenges
and opportunities for climate policy implementation. This institutional diversity
requires careful coordination of adaptation strategies while facilitating policy
learning and best practice transfer across different regulatory contexts. While this
institutional diversity presents challenges in harmonizing regulatory requirements
and addressing varying levels of institutional capacity, it also creates opportunities
for policy learning and the transfer of best practices across different regulatory
contexts.
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4. Approach and Results

The analysis draws from a dataset of 566 firms across the Mediterranean region,
covering the years from 2001 to 2022. Several countries were excluded due to
incomplete data for crucial variables, including the Climate Change Exposure index
and Environmental Performance Index. The excluded nations were Algeria, Lebanon,
Israel, Jordan, Palestine, Tunisia, Bulgaria, Croatia, Latvia, and Slovakia. The final
sample covers firms operating in 24 countries: Austria, Belgium, Cyprus, the Czech
Republic, Denmark, Egypt, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Luxembourg, Malta, the Netherlands, Poland, Portugal,
Romania, Slovenia, Spain, and Sweden. Graph 1 shows the sample distribution by
country.

Graph 1: Sample distribution
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The study examines three financial performance measures as dependent variables:
Return on Assets (ROA) measuring profitability relative to assets, Return on Equity
(ROE) showing shareholder profitability, and Tobin's Q representing market value
relative to assets. The main independent variable is Climate Change Exposure,
calculated using machine learning analysis of corporate conference call transcripts
(Sautner et al., 2023). The study uses the Environmental Performance Index (EPI),
developed by Yale and Columbia Universities, as a moderating variable to assess
environmental policy effectiveness across countries. The EPI provides a 0-100 rating
based on 40 performance indicators.
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The model includes firm-level controls (capital expenditures, liquidity, leverage,
market-to-book ratio, board gender diversity, green innovation, and sales growth)
and country-level controls (GDP growth, foreign direct investment, and
governance scores).

The relationship between these variables is analyzed using OLS regression with
firm and year fixed effects. This research comprises three stages. First, we test the
direct effect of climate change exposure on financial performance. Second, we
investigate the moderating effect of the Environmental Performance Index (EPI)
on the climate change exposure-financial performance relationship to understand
how national environmental policies influence this dynamic. Third, we conduct
additional analyses by comparing effects between less/more polluting companies
and examining the impact before/after the Paris Agreement to provide deeper
insights into the varying impacts of climate change exposure across different
contexts.

Graph 2 presents a breakdown of climate change exposure by country The results
indicate that companies across various countries in the Mediterranean region face
differing degrees of risks associated with climate change. The countries with the
highest levels of climate change exposure are Romania (2.851), the Czech Republic
(2.574), and Spain (2.573). In contrast, other countries, such as Estonia (0.230),
Malta (0.328), and Morocco (0.354), exhibit lower levels of exposure to climate
change.
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Graph 2: Climate change exposure by country
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This study shows that climate change exposure significantly decreases corporate
financial performance in the Mediterranean region. This result aligns with those of
previous studies (Huang et al., 2018; Ozkan et al., 2022; Almaghrabi, 2023), which
indicate that high exposure to climate change results in significantly adverse
economic consequences for firm’s financial performance.

Our analysis shows several important findings. First, the environmental
performance moderates the relationship between climate change exposure and
financial performance. This result highlights the crucial role of national policy
frameworks and especially environmental policy effectiveness in determining
corporate climate resilience. The study highlights significant regional variations in
how firms experience and respond to climate risks. Companies operating in areas
with more developed environmental governance frameworks demonstrate
different vulnerability patterns compared to those in regions with less robust
environmental policies. These variations highlight the complex interplay between
institutional frameworks and corporate climate risk exposure.
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Second, the results suggest that industries with higher pollution levels experience
more severe consequences on financial performance due to their exposure to
climate risks. Thus, sector-specific vulnerabilities indicate that current one-size-
fits-all policy approaches are inadequate for addressing diverse firm needs. Our
analysis shows that current policy frameworks appear insufficient to protect firms
from climate-related financial risks, particularly in more vulnerable sectors. This
insufficiency is especially pronounced in sectors that face direct physical climate
risks, such as agriculture and coastal industries, where financial performance
shows greater sensitivity to climate exposure.

Third, the negative relationship between climate change exposure and financial
performance has intensified in the post-Paris Agreement period, suggesting that
while awareness has increased, protective mechanisms remain insufficient. This
result shows an important temporal dimension to climate risk exposure. While
corporate awareness of climate risks has increased since the Agreement, this
heightened awareness has coincided with more pronounced financial impacts.
This finding suggests a complex relationship between policy recognition of climate
risks and actual corporate preparedness.
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5. Conclusion

This study demonstrates that climate change exposure significantly impacts
corporate financial performance in the Mediterranean region. Our analysis of 566
firms across 24 countries reveals several critical insights with important policy
implications. First, the negative relationship between climate change exposure and
financial performa%e has intensified in the post-Paris Agreement period, suggesting
that while awareness has increased, protective mechanisms remain insufficient.
Second, sector-specific vulnerabilities indicate that current one-size-fits-all policy
approaches are inadequate for addressing diverse firm needs. Third, the variation in
outcomes across different regulatory environments highlights the crucial role of
national policy frameworks in determining corporate climate resilience.

Our examination of the post-Paris Agreement period shows an important temporal
dimension to climate risk exposure. While corporate awareness of climate risks has
increased since the Agreement, this heightened awareness has coincided with more
pronounced financial impacts, particularly in vulnerable sectors. This finding
suggests a complex relationship between policy recognition of climate risks and
actual corporate preparedness.

The study also highlights significant regional variations in how firms experience and
respond to climate risks. Companies operating in areas with more developed
environmental governance frameworks demonstrate different vulnerability patterns
compared to those in regions with less robust environmental policies. These
variations highlight the complex interplay between institutional frameworks and
corporate climate risk exposure.

Furthermore, our analysis shows that current policy frameworks appear insufficient
to protect firms from climate-related financial risks, particularly in more vulnerable
sectors. This insufficiency is especially pronounced in sectors that face direct
physical climate risks, such as agriculture and coastal industries, where financial
performance shows greater sensitivity to climate exposure.
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6. Implications & Recommendations

Our analysis of climate change exposure and its impact on financial performance in
the Mediterranean region reveals the need for a comprehensive, multi-stakeholder
approach to climate risk management. The following recommendations are
structured across different time horizons and stakeholder groups, with specific
attention to implementation mechanisms and accountability measures.

Immediate-Term Priorities (1-2 years)

The most urgent need is establishing robust climate risk management
infrastructure. National governments must implement mandatory climate risk
disclosure frameworks, including standardized metrics for measuring and reporting
climate change exposure. These frameworks should incorporate both physical risk
exposure (such as extreme weather events and rising sea levels) and transition
risks (including regulatory changes and market shifts). A Mediterranean-wide
standardized reporting platform would facilitate cross-border comparison and
analysis.

Financial regulators should develop climate stress testing requirements for
financial institutions and establish minimum standards for climate risk assessment
in lending practices. This includes developing specific guidelines for high-risk
sectors such as agriculture, tourism, and coastal industries, which our analysis
identifies as particularly vulnerable to climate impacts.

Regional coordination bodies have to establish emergency response protocols for
climate-related disruptions, including clear communication channels and resource-
sharing agreements between countries. This should include the creation of a rapid
response fund for immediate firm support during climate-related emergencies.
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Medium-Term Initiatives (2-5 years)

Sector-specific support programs require careful design and implementation. Our
analysis indicates that different industries face varying levels of climate risk
exposure, necessitating tailored approaches. The creation of industry-specific
climate adaptation toolkits, including technical guidelines and best practices, would
support firms in developing effective responses.

The establishment of a Mediterranean Climate Risk Task Force would facilitate
knowledge sharing and coordinate regional responses. This body should include
representatives from government, firm, and academic sectors, with working groups
focused on specific challenges such as coastal infrastructure protection,
agricultural adaptation, and clean technology adoption.

Financial institutions should develop specialized climate adaptation financing
products, including green bonds and sustainability-linked loans. Government
guarantee programs could help reduce the cost of these financial instruments for
vulnerable firms, particularly SMEs.

Long-Term Strategic Initiatives (5+ years)

Systemic transformation requires sustained investment in both physical and
institutional infrastructure. Governments should establish dedicated climate
adaptation funds, funded through a combination of public resources and private
sector contributions. These funds should support both infrastructure development
and firm transformation initiatives.

Research and innovation centers focused on climate adaptation technologies and
strategies should be established across the region. These centers should prioritize
developing locally appropriate solutions while facilitating technology transfer
between more and less developed areas of the Mediterranean region.
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Implementation Framework and Stakeholder Responsibilities

National Governments:

Lead policy development and
regulatory framework creation
Provide funding mechanisms and
financial incentives

Establish monitoring and
enforcement mechanisms
Coordinate with regional bodies on
cross-border initiatives

Regional Bodies:

Facilitate cross-border cooperation
and resource sharing

Coordinate emergency response
mechanisms
Manage knowledge sharing
platforms
Monitor regional progress and

maintain databases

Financial Institutions:

Develop climate-specific financial
products

Implement climate risk assessment in
lending practices

Support firm transition through
specialized financing

Participate in regional climate risk
monitoring

Firm Associations:

Coordinate industry-specific
responses

Facilitate knowledge sharing
between members

Provide training and capacity
building

Represent firm interests in policy
discussions

Monitoring and Evaluation

Success measures must be clearly defined and regularly assessed. We recommend
establishing a Mediterranean Climate Risk Observatory to track progress across
different indicators, including:

Firm climate risk exposure levels
Financial performance impacts
Adaptation measure effectiveness
Policy implementation progress
Regional cooperation effectiveness

Annual assessment reports should evaluate progress and identify areas requiring
additional attention or resource allocation. Independent third-party verification of
climate risk assessments and adaptation measures would ensure accountability and
maintain stakeholder confidence.
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