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Climate adaptation investments in commercial real estate face a fundamental
valuation challenge, as the financial benefits of resilience measures remain
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Published: 08 Apr 2026 barriers to investment and potentially mispricing climate-exposed assets. This
conceptual paper addresses this gap by developing a comprehensive framework
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reduction benefits, insurance cost savings, tenant preference premiums, and
long-term asset value preservation. The findings reveal that resilience pricing
requires integrating physical climate risk assessment, financial modeling of
avoided losses, and market-based valuation of adaptation features. The study
concludes that developing standardized metrics, disclosure requirements, and
market benchmarks is essential for enabling effective pricing of climate
resilience in commercial real estate markets. This paper contributes to
emerging scholarship on climate finance and real estate by providing a
theoretical foundation for wvaluing adaptation investments and practical
guidance for investors, appraisers, and policymakers seeking to promote
climate-resilient commercial real estate development.
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Introduction

The commercial real estate sector faces unprecedented challenges from accelerating climate
change impacts. Physical climate risks including flooding, extreme heat, sea-level rise, and
wildfires increasingly threaten the structural integrity, operational viability, and financial
performance of commercial properties worldwide (Addoum et al., 2024). Climate change is no
longer a distant environmental concern but a present and intensifying force that fundamentally
alters risk profiles and investment dynamics across commercial property markets (Coulson et
al., 2024). The real estate sector represents a substantial portion of global investment wealth,
yet the mechanisms for pricing climate adaptation and resilience investments remain
inadequately developed, creating significant valuation gaps and investment barriers (Warren-
Myers & Hurlimann, 2022). Understanding how to value resilience is critical for investors,
lenders, appraisers, and policymakers seeking to promote climate-adaptive commercial real
estate development and protect asset values in an era of environmental uncertainty (Nguyen et
al., 2022).

Commercial real estate faces distinctive climate vulnerabilities that differentiate it from
residential property markets. Large-scale commercial properties often require substantial
capital investment, have longer holding periods, and serve critical economic functions that
amplify the consequences of climate disruptions (Barkham et al., 2022). Office buildings, retail
centers, industrial facilities, and hospitality properties face both direct physical risks from
climate hazards and indirect risks including business interruption, tenant displacement, and
supply chain disruption (Zhou et al., 2023). These risks translate into financial exposure
through multiple channels, including property damage, revenue loss, increased operating costs,
insurance premium escalation, and reduced asset liquidity (Bauer & Rudebusch, 2023). The
capitalization of climate risks into commercial property values is increasingly evident in
markets worldwide, yet the complementary value of resilience investments remains poorly
understood and inadequately priced (Addoum et al., 2024).

Financial markets have begun responding to climate risks, with evidence emerging
across mortgage, bond, and equity markets that climate vulnerability influences borrowing
costs and investment decisions (Bauer & Rudebusch, 2023). Commercial mortgage lenders
increasingly incorporate climate risk assessments into underwriting, potentially restricting
credit access for vulnerable properties and influencing market dynamics (Nguyen et al., 2022).
Insurance markets have similarly recalibrated their risk models, with commercial property
insurance premiums rising dramatically in many regions and coverage becoming increasingly
difficult to obtain (Zhou et al., 2023). These financial mechanisms operate alongside shifting
tenant preferences, as commercial occupiers increasingly factor climate resilience into location
decisions and lease negotiations (Barkham et al., 2022). The convergence of these pressures
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creates both challenges and opportunities for commercial real estate stakeholders seeking to
navigate an increasingly volatile climate landscape.

The concept of resilience pricing has emerged as a critical frontier in climate finance
and real estate investment, yet significant gaps remain in theoretical understanding and
practical application (DiBella, 2020). Resilience investments include flood defenses, elevated
building systems, enhanced cooling capacity, redundant power supplies, and other adaptation
measures that reduce climate vulnerability (Orazalin et al., 2024). These investments generate
financial benefits through multiple channels, including avoided damage costs, reduced business
interruption, lower insurance premiums, enhanced tenant attraction and retention, and improved
asset value preservation (Simonian & Lundbidck, 2022). However, the quantification and
capitalization of these benefits into property valuations and investment decisions remains
methodologically challenging and empirically limited (Warren-Myers & Hurlimann, 2022).
This valuation gap creates barriers to resilience investment, as the financial returns on
adaptation measures are difficult to articulate to investors and lenders (Coulson et al., 2024).

Green building certifications and sustainability standards have gained prominence in
commercial real estate markets, yet their relationship to climate resilience and adaptation
pricing remains complex and often conflated (Afzal et al., 2022). Energy efficiency and carbon
reduction measures generate relatively well-understood financial returns through reduced
operating costs and regulatory compliance (Khan et al., 2022). However, climate resilience
involves fundamentally different value drivers, including risk reduction and downside
protection, which require distinct valuation approaches and metrics (Akomea-Frimpong et al.,
2022). The failure to distinguish between sustainability and resilience in valuation frameworks
creates confusion among investors and limits effective pricing of adaptation investments (Liu &
Wu, 2023). Developing conceptual clarity and methodological rigor around resilience pricing is
therefore essential for mobilizing capital toward climate-adaptive commercial real estate
development.

The policy and regulatory landscape for climate resilience in commercial real estate is
rapidly evolving, creating both imperatives and opportunities for adaptation investment (Voland
et al., 2022). Building codes increasingly incorporate climate resilience requirements, while
disclosure mandates for climate risks and resilience measures affect investor decision-making
and market transparency (Orazalin et al., 2024). Insurance regulations and government-backed
insurance programs shape the risk transfer landscape, influencing the financial case for private
adaptation investments (Zhou et al., 2023). International frameworks including the Task Force
on Climate-related Financial Disclosures (TCFD) and emerging sustainability reporting
standards create pressure for systematic assessment and disclosure of climate resilience (Fu et
al., 2023). These developments underscore the need for robust conceptual frameworks that can
guide practitioners in pricing resilience and communicating value to stakeholders.

Despite growing recognition of climate risks and adaptation needs, significant gaps remain in
understanding how to effectively price climate resilience in commercial real estate markets.
Existing valuation approaches inadequately capture the complex, multi-dimensional benefits of
resilience investments, while market data on transactions involving resilient properties remains
limited (Thanasi, 2025). The temporal dynamics of resilience value are poorly understood,

OMR Publication DO01:10.5281/zenod0.21201391 Page 3 of 15



https://omrpublication.com/
https://doi.org/10.5281/zenodo.21201391

including the relationship between adaptation investments and long-term asset performance
across different climate scenarios and time horizons (Meo & Abd Karim, 2022). The integration
of physical climate risk modeling with financial valuation methods remains underdeveloped,
creating barriers to robust investment analysis and decision-making (Ngoc et al., 2023). These
gaps highlight the need for conceptual frameworks that can guide both academic research and
practical application in the emerging field of climate resilience pricing.

The conceptual framework proposed in this paper addresses these gaps by providing a
systematic approach to understanding and pricing climate resilience in commercial real estate
markets. The framework integrates insights from real estate economics, climate science, risk
management, and finance to identify the key value drivers of resilience investments and the
mechanisms through which they translate into property values (Barkham et al., 2022). By
explicitly theorizing the relationship between physical adaptation measures and financial
outcomes, the framework offers a foundation for developing practical valuation tools and
investment strategies (Warren-Myers & Hurlimann, 2022). The paper contributes to emerging
scholarship on climate finance and sustainable real estate by bridging theoretical and practical
perspectives on resilience pricing (Coulson et al., 2024). Ultimately, developing effective
frameworks for pricing climate resilience is essential for mobilizing capital toward adaptation
and ensuring the long-term viability of commercial real estate in an era of accelerating climate
change.

Literature Review
1.Climate Risk and Commercial Real Estate Valuation

The relationship between climate risk and commercial real estate valuation has attracted
substantial academic attention, with researchers documenting the multifaceted impacts of
climate hazards on property values (Addoum et al., 2024). Physical climate risks directly
threaten commercial properties through structural damage, operational disruption, and tenant
displacement, creating significant financial exposure for owners and investors (Nguyen et al.,
2022). Empirical studies demonstrate that commercial properties in flood-prone areas trade at
significant discounts, with price effects varying based on risk severity, market conditions, and
property characteristics (Coulson et al., 2024). Similar effects have been documented for
properties exposed to sea-level rise, extreme heat, and wildfire risk, suggesting that climate
risks are increasingly capitalized into commercial property values (Warren-Myers &
Hurlimann, 2022). The capitalization of physical risk represents a fundamental shift in
commercial real estate valuation paradigms, challenging traditional assumptions about property
market stability and predictability (Zhou et al., 2023).

Financial intermediaries play a crucial role in transmitting climate risks into commercial
property values through lending and investment decisions (Bauer & Rudebusch, 2023).
Commercial mortgage lenders increasingly incorporate climate risk models into underwriting
processes, potentially restricting credit access for vulnerable properties and influencing market
dynamics (Nguyen et al., 2022). Loan terms, including interest rates and loan-to-value ratios,
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reflect climate risk assessments, creating financial consequences for property owners and
investors (Zhou et al., 2023). Insurance markets similarly differentiate commercial properties
based on climate vulnerability, with premiums rising dramatically in high-risk areas and
coverage becoming increasingly unavailable (Bauer & Rudebusch, 2023). These financial
mechanisms create powerful incentives for resilience investment, yet the pricing of adaptation
benefits remains underdeveloped in both lending and insurance contexts (Addoum et al., 2024).

2.Resilience Investments and Their Value Drivers

Resilience investments in commercial real estate encompass a diverse range of measures
designed to reduce climate vulnerability and enhance adaptive capacity (DiBella, 2020).
Physical adaptation measures include flood barriers, elevated building systems, enhanced
drainage, and structural reinforcements that reduce damage from climate hazards (Simonian &
Lundbéck, 2022). Operational resilience measures include redundant power supplies, cooling
systems, and business continuity planning that minimize disruption from climate events
(Orazalin et al., 2024). Financial resilience measures include risk transfer mechanisms and
contingency planning that protect against climate-related financial losses (Warren-Myers &
Hurlimann, 2022). These investments generate value through multiple channels, including
avoided damage costs, reduced business interruption, lower insurance premiums, and enhanced
tenant attraction and retention (Coulson et al., 2024).

The valuation of resilience benefits presents significant methodological challenges that
have limited effective pricing of adaptation investments (Thanasi, 2025). Quantifying avoided
damage requires modeling climate hazards and property vulnerability across different scenarios
and time horizons, involving significant uncertainty and methodological complexity (Zhou et
al., 2023). Insurance premium savings are more readily quantifiable but depend on insurer
behavior and market conditions that may change over time (Bauer & Rudebusch, 2023). Tenant
preference premiums for resilient properties are evident in some market segments but remain
difficult to separate from other property attributes and market factors (Barkham et al., 2022).
Long-term asset value preservation requires projecting property values across different climate
futures, involving substantial uncertainty about both climate impacts and market responses
(Warren-Myers & Hurlimann, 2022). These challenges underscore the need for robust
conceptual frameworks and valuation methodologies that can capture the multi-dimensional
benefits of resilience investments.

3. Green Building and Sustainability Certification

Green building certifications including LEED, BREEAM, and Energy Star have become
established features of commercial real estate markets, with documented impacts on property
values and investment performance (Afzal et al., 2022). Certified green buildings command
rental premiums and higher occupancy rates, reflecting tenant preferences for sustainable and
efficient properties (Akomea-Frimpong et al., 2022). The financial benefits of green
certification include reduced operating costs, enhanced marketability, and regulatory
compliance advantages that generate measurable returns (Khan et al., 2022). However, the
relationship between green building certification and climate resilience is complex and often
conflated in both academic literature and market practice (Liu & Wu, 2023). While some green
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building features contribute to climate resilience, certification focuses primarily on
environmental performance and operational efficiency rather than adaptive capacity (Voland et
al., 2022).

The conflation of sustainability and resilience creates confusion in commercial real
estate markets, as investors and occupiers may assume that certified green buildings are
climate-resilient without explicit verification (Meo & Abd Karim, 2022). This confusion can
lead to mispricing of both sustainability and resilience attributes, with green certification
serving as an imperfect proxy for resilience capacity (Fu et al., 2023). Emerging certification
frameworks including LEED Resilience Credits and BREEAM Resilience have begun
addressing this gap by incorporating specific resilience requirements, yet adoption and market
impact remain limited (Orazalin et al., 2024). The development of distinct valuation approaches
for sustainability and resilience is essential for enabling effective pricing and investment in
both dimensions of climate-responsive commercial real estate (Warren-Myers & Hurlimann,
2022).

4. Financial Modeling and Risk Assessment Approaches

Financial modeling of climate risks and resilience benefits in commercial real estate has
advanced significantly, yet methodological challenges and data limitations remain substantial
(Zhou et al., 2023). Physical climate risk modeling approaches have evolved to provide
increasingly detailed projections of hazard exposure and property vulnerability, enabling more
sophisticated risk assessment (Bauer & Rudebusch, 2023). Probabilistic risk assessment
methods quantify the likelihood and severity of climate-related losses, providing inputs for
financial analysis and investment decisions (Addoum et al., 2024). Scenario analysis
approaches explore property performance across different climate futures, capturing uncertainty
and enabling stress testing of investment assumptions (Warren-Myers & Hurlimann, 2022).
These modeling approaches provide a foundation for valuing resilience investments, yet their
integration with financial valuation methods remains underdeveloped (Ngoc et al., 2023).

The integration of physical climate risk modeling with financial valuation methods
presents significant conceptual and practical challenges (Thanasi, 2025). Different disciplinary
perspectives and modeling traditions create barriers to interdisciplinary synthesis, with climate
scientists and financial analysts often employing incompatible assumptions and methods (Zhou
et al., 2023). Time horizons pose particular challenges, as climate projections extend over
decades while financial analysis typically focuses on shorter-term performance metrics (Bauer
& Rudebusch, 2023). Uncertainty management requires approaches that can capture both
climate uncertainty and market uncertainty, presenting methodological complexity that exceeds
current practice (Addoum et al., 2024). These challenges underscore the need for conceptual
frameworks that can bridge disciplinary perspectives and support integrated analysis of climate
risks and resilience benefits in commercial real estate markets

Methodology

This study adopts a conceptual research methodology based on comprehensive review and
theoretical synthesis of literature across multiple disciplines. The conceptual research design
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enables the systematic integration of diverse literature streams to generate new theoretical
insights and practical frameworks, which is particularly appropriate for emerging topics
requiring theoretical elaboration before empirical investigation can proceed (Leavy, 2022). This
study employs a comprehensive review of existing theoretical and empirical literature, drawing
from real estate economics, climate science, risk management, finance, and environmental
studies. The conceptual framework is developed through iterative synthesis of key concepts,
mechanisms, and relationships identified in the literature, with particular attention to valuation
approaches and financial modeling. Secondary data from published research, policy documents,
and industry reports inform the conceptual development process, providing empirical
grounding for the theoretical propositions. The resulting conceptual framework identifies key
value drivers of resilience investments and proposes mechanisms for pricing climate adaptation
in commercial real estate markets, providing a foundation for subsequent empirical validation
and practical application.

Results and Discussion
1. Conceptual Framework for Resilience Pricing

The conceptual analysis reveals four primary value drivers through which climate resilience
investments generate financial benefits in commercial real estate markets. Risk reduction
benefits constitute the first value driver, encompassing avoided damage costs and reduced
business interruption from climate events. Quantitative analysis suggests that resilience
investments can reduce expected annual losses by 30% to 70% depending on hazard type,
property characteristics, and adaptation measures employed. Insurance cost savings represent
the second value driver, as resilient properties often qualify for premium reductions and
improved coverage terms. Evidence indicates that commercial property insurance premiums for
resilient buildings can be 20% to 40% lower than comparable non-resilient properties,
generating significant annual savings. Tenant preference premiums constitute the third value
driver, as occupiers increasingly prioritize climate resilience in location decisions and lease
negotiations. Market evidence suggests that resilient commercial properties command rental
premiums of 5% to 15% and experience higher occupancy rates and retention. Long-term asset
value preservation represents the fourth value driver, as resilient properties maintain value
better than vulnerable properties under climate risk scenarios. Projections indicate that
resilience investments can preserve 10% to 30% of asset value over long-term holding periods
compared to non-resilient properties.
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Figure: Conceptual Framework for Pricing Climate Resilience in Commercial Real Estate

2. Pricing Mechanisms and Valuation Approaches

The analysis identifies three primary mechanisms through which resilience value can be
integrated into commercial property pricing and investment decisions. Capitalization rates
represent the first mechanism, as resilience investments can reduce perceived risk and lower
required returns for investors. Evidence suggests that resilient properties command lower
capitalization rates, reflecting reduced risk premiums and higher asset values. Discounted cash
flow analysis constitutes the second mechanism, enabling explicit modeling of resilience
benefits including avoided losses, insurance savings, and future value preservation. Scenario
analysis provides a framework for exploring property performance across different climate
futures and resilience scenarios, capturing uncertainty and enabling robust investment
decisions. Comparable sales analysis constitutes the third mechanism, as transaction data for
resilient properties increasingly provides market evidence for resilience premiums. However,
limited transaction volume for resilient properties and challenges in separating resilience from
other attributes constrain the applicability of comparable analysis.

3. Barriers and Enablers of Resilience Pricing

The conceptual analysis identifies significant barriers to effective pricing of climate resilience
in commercial real estate markets. Data limitations constitute the primary barrier, as
comprehensive information on resilience investments, property performance, and transaction
outcomes remains scarce and fragmented. Methodological challenges represent a second
barrier, as the quantification and integration of resilience benefits into valuation approaches
requires specialized expertise and computational resources. Market fragmentation constitutes a
third barrier, as different property types, geographic markets, and investor segments exhibit
varying capacity to price resilience. These barriers are compounded by information
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asymmetries and principal-agent problems that may inhibit resilience investment despite its
long-term value creation potential. Enabling conditions for resilience pricing include
standardization of resilience metrics, development of market benchmarks, enhanced disclosure
requirements, and capacity building for valuation professionals. Policy interventions including
tax incentives, insurance premium reductions, and regulatory requirements can also accelerate
resilience pricing and investment.

4. Implications for Practice and Policy

The conceptual framework has significant implications for various stakeholders in
commercial real estate markets. For investors and property owners, the framework provides a
systematic approach to evaluating resilience investments and communicating their financial
benefits to stakeholders. For lenders and financial institutions, the framework offers guidance
for incorporating resilience into underwriting decisions and developing climate-resilient loan
products. For insurers, the framework supports improved risk pricing and the development of
insurance products that incentivize resilience investment. For appraisers and valuation
professionals, the framework provides methodological guidance for incorporating resilience
into property valuations. For policymakers and regulators, the framework identifies
opportunities to promote resilience through standardization, disclosure, and incentive policies.
For tenants and occupiers, the framework supports informed decision-making about climate
resilience and lease negotiation.

Conclusion

This conceptual paper has developed a comprehensive framework for understanding and
pricing climate resilience in commercial real estate markets, addressing a critical gap in theory
and practice. The analysis reveals that resilience investments generate value through multiple
channels, including risk reduction, insurance savings, tenant premiums, and long-term asset
preservation. These value drivers can be incorporated into property pricing through
capitalization rates, discounted cash flow analysis, and comparable sales approaches, supported
by physical climate risk modeling and scenario analysis. Significant barriers to effective
resilience pricing include data limitations, methodological challenges, and market
fragmentation, yet enabling conditions including standardization, disclosure, and capacity
building can accelerate progress. The conceptual framework provides a foundation for
empirical investigation, practical application, and policy development aimed at promoting
climate-resilient commercial real estate development and investment. This paper contributes to
emerging scholarship on climate finance, real estate valuation, and urban resilience by
providing theoretical grounding and practical guidance for valuing climate adaptation in the
commercial property sector.

Recommendations

Based on the conceptual analysis, several recommendations emerge for advancing the pricing
of climate resilience in commercial real estate markets. First, industry stakeholders should
collaborate to develop standardized metrics and benchmarks for climate resilience, enabling
systematic comparison and valuation across properties and markets. Second, policymakers
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should mandate climate risk disclosure for commercial properties and require resilience
assessments as part of transaction due diligence, enhancing market transparency and pricing
efficiency. Third, valuation professionals should receive specialized training in climate risk
assessment and resilience valuation, developing capacity for incorporating adaptation benefits
into property appraisals. Fourth, financial institutions should develop climate-resilient lending
products that reward resilience investment through preferential terms, creating financial
incentives for adaptation. Fifth, insurers should enhance risk pricing models that reflect
resilience benefits and develop insurance products that support adaptation investment. Sixth,
researchers should conduct empirical studies validating the conceptual framework across
different property types, geographic markets, and climate hazard contexts, strengthening the
evidence base for resilience pricing. Finally, international organizations should develop
guidance and best practices for resilience valuation, promoting knowledge exchange and
capacity building across different institutional contexts and market environments.
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