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CHAPTER 3

Conceptualizing Corporate Responses
to Climate Change

Abstract This chapter develops the conceptual framework guiding the
analysis of SMEs’ strategic responses to climate-related risks. Building on
the existing literature, it examines how organizational determinants influ-
ence firms’ climate strategies and their outcomes through a double mate-
riality perspective that captures both financial and environmental
dimensions. The chapter provides a coherent analytical foundation for
empirical analysis and offers insights relevant to academic research, mana-
gerial decision-making, and policy design.

Keywords Climate strategies ® Climate risk management ® Adaptation
e Mitigation ® Double materiality

This chapter sets out the conceptual framework guiding the analysis of
how SME:s respond strategically to climate-related risks. Grounded in a
review of the relevant literature, the proposed framework aims to explore
the relationship between organizational factors of SMEs, strategic
responses, and their outcomes through a double materiality lens. By link-
ing internal drivers, strategic behavior, and financial and environmental
impacts, the research offers an integrated perspective to inform academic
research, management practice, and policymaking.
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3.1 REesEARCH CONTEXT AND CONCEPTUAL FRAMEWORK

In the face of accelerating climatic volatility and intensifying environmen-
tal disruptions, corporate resilience increasingly hinges on the capacity to
internalize and strategically respond to climate-related risks (Aragén-
Correa & Sharma, 2003). The IPCC warns that, if global greenhouse-gas
emissions continue on their present trajectory, the planet is likely to reach
a mean temperature anomaly of +1.5 °C sometime between 2030 and
2052. This projection triggered the landmark 2015 UN Conference of
the Parties (COP 21), where 196 parties adopted the Paris Agreement.
The accord commits signatories to an accelerated, concerted reduction of
global emissions to hold the temperature rise below certain thresholds
viewed as critical for safeguarding socio-economic systems from environ-
mental disruptions. The proliferation of forward-looking scenarios that
depict a troubling economic outlook has spurred the publication of
numerous assessments of climate-related impacts at both the macro and
micro levels. For example, across the EU, the European Environment
Agency estimates that climate-related extremes inflicted €650 billion in
economic losses between 1980 and 2022. Hydrological hazards accounted
for roughly 42% of these damages, storms for 29%, and heatwaves for
about 20%. Italy alone absorbed €111 billion in losses, the third-highest
figure in Europe after Germany and France. These aggregate numbers
foreshadow rising insurance costs, infrastructure disruptions, and produc-
tivity shocks that filter directly into corporate balance sheets.

As anticipated in Chap. 1, two main categories of climate risks are com-
monly acknowledged in the scholarly and policy domains: physical and
transition risks. The former refers to the direct, tangible consequences of
climate change manifested through acute weather events or through
chronic environmental shifts, including prolonged heat waves and altered
precipitation patterns. These phenomena expose firms to potentially severe
economic losses by damaging assets, interrupting production processes,
impairing infrastructure, and increasing operational and insurance costs.
Particularly vulnerable are companies situated in high-risk geographies or
those dependent on climate-sensitive supply chains. On the other hand,
transition risks emerge from the multifaceted societal and regulatory shifts
underway to curb GHG emissions and promote a low-carbon economy.
These encompass regulatory changes (e.g., carbon pricing mechanisms),
legal liabilities (e.g., climate-related litigation), technological evolution
(e.g., the integration of clean technologies), market transformations (e.g.,
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evolving consumer preferences), and reputational dynamics. Such transi-
tions may engender financial repercussions for firms, including increased
compliance costs, the obsolescence of carbon-intensive assets, and fluctu-
ating investor confidence, ultimately affecting firm valuation and long-
term viability (Dal Maso et al., 2024a, 2024Db).

At the policy level, the EU has embarked on a robust regulatory trajec-
tory to mitigate climate change through the advancement of carbon pric-
ing and the codification of sustainability standards, as discussed in Chap.
2. This legislative framework establishes detailed criteria for determining
the environmental sustainability of economic activities, serving as a cor-
nerstone for aligning corporate behavior with the EU’s climate neutrality
target for 2050. While the regulation is not directly binding for SMEs, its
cascading externalities and impacts through supply chains and investor
expectations indirectly compel SMEs to conform to emerging sustainabil-
ity norms. SMEs, in particular, encounter unique vulnerabilities in this
context. Their frequent localization in single markets, limited access to
diversified customer bases, and constrained financial and organizational
capacities render them especially susceptible to both physical disruptions
and transition-related adjustments. Consequently, a proactive orientation
toward climate risk management is not merely advisable but imperative for
SME:s striving for continuity and competitiveness in a rapidly transforming
global economy.

As discussed in Chap. 1, the research aims to support this orientation
by assessing the degree of readiness and proactivity of SMEs to climate
risks through mapping strategic responses across territories, examining key
determining factors of higher proactivity, and thus allowing companies for
the integration of a double materiality perspective into the assessment of
strategic outcomes.

The conceptual framework underpinning our research is portrayed in
Fig. 3.1. It unfolds in three sequential stages. It begins with a set of inter-
nal determinants drawn from the literature, including senior manage-
ment’s perception of climate-change risk (Todaro et al., 2021), corporate
governance mechanisms (Asad et al., 2025), ownership structure (Berrone
etal., 2010), financial resources (Voss et al., 2008), legal form (Kim et al.,
2017) and the degree of climate-related education within the organization
(Audebrand, 2010). Together, these factors influence both the awareness
of climate challenges and the firm’s capacity to respond to these risks.
Building on this foundation, four strategic profiles are identified along an
increasing scale of engagement with climate change: “Wait-and-see,”
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Fig. 3.1 Conceptual framework. (Source: Own elaboration)

“Planners,” “Foresighted,” and “Proactive” firms. Each profile produces
outcomes that are best interpreted through the lens of double materiality.
On the financial side, strategic choices affect such indicators as cost of
capital, cash-flow volatility, and broader risk-return metrics. On the impact
side, the same choices influence contributions to SDG 13, manifesting in
reduced greenhouse-gas emissions, more efficient use of land and water,
and lower waste generation. The framework, therefore, links organiza-
tional determinants to strategic posture and, in turn, to both economic
and environmental performance, offering a coherent perspective for man-
agement research and practice. The next sections discuss these three ele-
ments in more detail.

3.2  SUSTAINABILITY DRIVERS
AND DETERMINANTS IN SMEs

A growing body of academic literature has examined the factors that drive
or hinder corporate investments in climate mitigation and adaptation.
One of the most significant determinants is the perception of risk (Todaro
etal., 2021). Firms that recognize climate change as a material and immi-
nent threat are more likely to invest in protective or transformative mea-
sures. This perception shapes how the costs and benefits of climate
investments are assessed: higher risk salience correlates with greater will-
ingness to absorb upfront costs in anticipation of long-term gains
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(European Investment Bank (EIB), 2021; Hoftmann et al., 2009; Pinkse
& Gasbarro, 2019).

However, the mere recognition of risk is insufficient. The availability of
financial resources critically influences the feasibility of climate-related
investments (Voss et al., 2008). For SMEs in particular, limited access to
external finance, constrained internal capital, and short planning horizons
can hinder the implementation of effective strategies (EIB, 2022). This
underscores the importance of supportive financial instruments, policy
incentives, and public—private partnerships to enable climate action in
resource-constrained contexts, as discussed in Chap. 2.

Another salient factor is organizational capability, including access to
technical expertise and climate literacy. While awareness of climate impacts
may be growing, many SME:s still lack the knowledge base and human
capital to translate concern into concrete action (Alam et al., 2022). In
this regard, corporate governance constitutes a critical supporting pillar
(Asad et al., 2025). Evidence suggests that firms equipped with dedicated
sustainability managers (Peters et al., 2019), environmental management
teams (Jabbour et al., 2013; Palea et al., 2024), or sustainability-linked
compensation systems (Flammer et al., 2019; Velte, 2024 ) are better posi-
tioned to design and implement effective climate strategies. Moreover,
reporting mechanisms can contribute to fostering climate engagement.
Sustainability reporting serves as a tool for internal decision-making,
accountability, and stakeholder communication, thereby reinforcing cor-
porate commitment to environmental goals (Massa et al., 2015; Tang &
Higgins, 2022). Additionally, participation in multi-stakeholder initia-
tives—e.g., the UN Global Compact or the Science Based Targets initia-
tive (SBTi)—can further drive environmental improvements by embedding
firms in networks of shared learning and performance benchmarking
(Berliner & Prakash, 2015; Romito et al., 2024).

Finally, certain structural characteristics of firms also shape their climate
responses. For example, firms with higher proportions of institutional
ownership tend to exhibit lower emissions profiles (Benlemlih et al.,
2023), while legal forms that embed social purpose, such as benefit corpo-
rations, may provide directors with a clearer mandate to pursue sustain-
ability objectives (Kirst et al., 2021).
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3.3  CLIMATE STRATEGIC APPROACHES

Effective economic value creation presupposes the systematic integration
of risk management into corporate strategy. Research in this field (D’Onza,
2008; Zagaria, 2017) describes this integration as progressing through
three phases: risk identification, evaluation, and mitigation.

In the identification phase, the organization monitors events that could
compromise performance, analyzes the factors that precipitate those
events and verifies the corresponding causal relationships. Once the risk
landscape is delineated, each threat is evaluated by combining the proba-
bility of its occurrence with the potential scale of its consequences; expo-
sure increases in step with the height of these two variables. The sequence
concludes with mitigation, when management designs and implements
measures intended to lessen overall vulnerability. The efficacy of such mea-
sures depends on cultivating an organizational “risk consciousness” that
promotes their consistent application over time (Dal Maso, 2025).

In responding to climate-related challenges, firms typically deploy a
combination of mitigation and adaptation strategies. Mitigation efforts
are oriented toward reducing or offsetting emissions that contribute to
global warming. Such interventions include investments in renewable
energy, improvements in energy efficiency, carbon capture technologies,
and participation in carbon offsetting schemes. These strategies help miti-
gate exposure to transition risks, particularly in regulatory environments
where carbon pricing or emission ceilings are enforced.

Conversely, adaptation strategies are designed to strengthen organiza-
tional resilience against the physical manifestations of climate change.
These may include diversifying product portfolios and geographical mar-
kets, enhancing operational flexibility, reinforcing infrastructure, and
innovating in climate-resilient technologies or business models. As noted
in the climate adaptation literature (Linnenluecke et al., 2013; Neil Adger
et al., 2005), such measures aim to build firms’ adaptive capacities and
ensure business continuity under future climate scenarios.

The literature categorizes corporate responses based on their temporal
orientation toward climate stimuli. Smit et al. (2000) conceptualize these
responses as cither reactive (implemented post-impact), concurrent (dur-
ing impact), or anticipatory (pre-impact), while Gasbarro and Pinkse
(2016) ofter a parallel framework distinguishing between preemptive,
reactive, continuous, and deferred adaptation behaviors. The degree of
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organizational readiness and strategic foresight is critical in determining
where firms fall within this spectrum (EIB, 2022).

Aligned with these taxonomies, this research project aims to assess the
readiness levels of SMEs with respect to climate action. Drawing from
empirical work, we propose, as shown in Fig. 3.2, a fourfold classification
of SMEs based on their investment patterns in climate-related measures:

e “Wait-and-See” firms: These companies neither have a history of
climate-related investment nor show intent to invest in the future.
They represent a risk-averse posture, possibly due to low perceived
exposure or limited resource availability.

e “Planner” firms: Businesses that have not yet invested but intend to
do so are in a preparatory phase. They potentially signal growing
awareness and the intention to incorporate climate objectives into
corporate strategy.

e “Foresighted” firms: Firms that have previously undertaken climate
investments but do not plan future initiatives. These organizations
may lack long-term strategic commitment or face resource realloca-
tion challenges.

e “Proactive” firms: Business organizations with a track record of
investment and ongoing plans for climate action. These entities typi-
cally exhibit a long-term strategic vision and are more likely to inte-
grate sustainability across multiple dimensions of operations.

This classification will underpin the empirical analysis developed in sub-
sequent stages of the project, serving as a foundation for identifying barri-
ers, enablers, and best practices across different sectors.
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3.4  StraTEGIC OUTCOMES: A DOUBLE
MATERIALITY PERSPECTIVE

Materiality refers to identifying the issues that matter most to a company’s
business and stakeholders. It represents a key accounting and reporting
principle, since focusing on material matters ensures companies report on
the most crucial issues and communicate what is useful for stakeholders’
decision-making processes. However, reporting is only the last step of a
more complex path. Upstream, materiality is crucial in defining business
strategies (Whitehead, 2017), identifying and managing business risks
(Matsumura et al., 2024), stakeholder engagement (Gromis di Trana
et al., 2024), and business planning and control activities (Eccles &
Youmans, 2016).

In 2019, the EC formally introduced “double materiality” as the
approach that organizations must adopt to disclose information on sus-
tainability matters, including climate-related issues (EC, 2019). The dou-
ble materiality concept acknowledges that sustainability risks and
opportunities can be material from both a financial and non-financial per-
spective. Specifically, double materiality combines financial and impact
materiality (Fig. 3.3). Based on this approach, a sustainability matter is

Impact Materiality

Outward Impact

Inward Impact

Financial Materiality

Fig. 3.3 The double materiality in climate change risks. (Source: Own
elaboration)
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material when it meets the criteria defined for financial materiality, impact
materiality, or both (EFRAG—ESRS 1 (2022), par. 28).

Financial materiality reflects an outside-in perspective. Precisely, it
focuses on the impact of sustainability factors (e.g., climate risks) on an
entity’s financial position, performance, or cash flow (EU, 2022). Hence,
organizations must assess, measure, and report risks and opportunities
that could substantially affect their operations, earnings, physical assets,
and other aspects contributing to their enterprise value. Dependence of
businesses on natural, human, and social resources may trigger effects in
two possible ways (ESRS 1, par. 50). On the one hand, it may influence
companies’ ability to continue to use or obtain the resources in their busi-
ness processes, as well as the quality and pricing of those resources. On the
other hand, it may affect companies’ ability to rely on relationships needed
in their business processes on acceptable terms. Precisely regarding climate
risk exposure, several studies provide evidence that it negatively affects
firm financial performance in different ways, such as determining higher
carnings volatility (Huang et al., 2018), higher cost of debt (Palea &
Drogo, 2020), lower profitability (Palea & Santhia, 2022), and lower
market evaluations (Palea & Santhia, 2022; Zhang, 2022). However,
implementing specific corporate mitigation/adaptation strategies can
attenuate negative impacts (Cadez et al., 2019; Palea & Drogo, 2020;
Palea & Santhia, 2022). Considering the financial implications of climate
risks is not only a prerequisite for companies to address broader social and
environmental issues (Biondi et al., 2023) but also relevant to financial
institutions for managing financial risks stemming from climate change
(Mihonen & Palea, 2024).

Impact materiality represents an inside-out perspective. It entails assess-
ing the impacts of business activities on sustainability factors (EC, 2022).
Based on ESRS 1, a sustainability matter is material from an impact per-
spective when it pertains to a company’s material actual or potential, posi-
tive or negative impacts on people or the environment over the short,
medium, or long term. Impacts include those connected with a company’s
operations and its upstream and downstream value chain, including
through its products, services, and business relationships. Business rela-
tionships include those in the company’s upstream and downstream value
chain and are not limited to direct contractual relationships. Hence,
impact materiality is essential to inform corporate stakeholders on how a
business entity comprehensively affects the environment and society
(Global Reporting Initiative, 2022) and to evaluate its alignment with
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planetary boundaries (Mihonen & Palea, 2024). For instance, business
operations generate interrelated impacts on climate change and biodiver-
sity, defined as “the variety of life in all its forms” (Dasgupta, 2021, p. 52).
Biodiversity loss exacerbates climate vulnerability, while climate change
accelerates the degradation of ecosystems and species extinction, thus gen-
erating a relevant relation to consider in business activities between impacts
on, and dependences on, biodiversity (Cinquini et al., 2024). In this con-
text, firms can play a dual role by contributing to climate change mitiga-
tion, for example through the reduction of carbon emissions, and by
undertaking biodiversity-focused initiatives. Such measures may include
employee training programs, the creation of protected areas such as eco-
logical corridors, donations and sponsorships, restoration and site reha-
bilitation (Boiral & Heras-Saizarbitoria, 2017).

Considering both the financial and the impact perspectives together,
corporate management of climate risks requires recognizing that the orga-
nization contributes to and is affected by climate change.
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