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Annotation: Climate change adaptation has become one of the central themes of contemporary
environmental economics and sustainability studies. While mitigation aims to reduce greenhouse gas
emissions, adaptation focuses on increasing the resilience of socio-economic and ecological systems to
unavoidable climatic impacts. This article examines the principal theoretical approaches to climate
change adaptation, including resilience theory, vulnerability theory, adaptive capacity frameworks,
institutional adaptation theory, and ecosystem-based adaptation. The study explores how these
approaches contribute to the formulation of effective adaptation policies and highlights their relevance
for developing economies facing increasing climate risks. The analysis demonstrates that successful
adaptation requires an integrated framework combining economic, social, environmental, and
institutional dimensions.
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Climate change has transformed from an environmental concern into a multidimensional
challenge affecting economic growth, social welfare, public health, and environmental sustainability.
Even under optimistic emission reduction scenarios, a certain degree of climate change is unavoidable
due to historical greenhouse gas accumulation. Consequently, adaptation strategies have emerged as a
critical component of climate policy.

Adaptation refers to adjustments in natural or human systems in response to actual or expected
climatic stimuli and their effects. Unlike mitigation, which addresses the causes of climate change,
adaptation seeks to reduce vulnerability and enhance resilience against climate-related risks.

Theoretical approaches to adaptation provide a scientific foundation for understanding how
societies can respond effectively to changing climatic conditions. These theories help policymakers
design strategies that minimize losses and strengthen long-term sustainability.

Adaptation theory evolved from disaster risk management, ecological science, and development
economics. Early adaptation studies primarily focused on technological solutions, such as irrigation
systems and flood-control infrastructure. However, contemporary approaches emphasize the
interconnected nature of social, economic, institutional, and ecological systems.

The adaptation process generally involves four stages:

1. Risk identification;

2. Vulnerability assessment;

3. Development of adaptation measures;
4. Monitoring and evaluation.

Theoretical models differ primarily in how they explain vulnerability and resilience.

Resilience theory originated in ecological sciences and was later expanded to socio-economic
systems. It defines resilience as the ability of a system to absorb disturbances while maintaining its
essential functions.
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In climate adaptation studies, resilience emphasizes flexibility, learning, and transformation
rather than resistance alone.
Figure 1. Resilience-Based Adaptation Framework
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Dimension Description

Economic Capacity Financial resources available for adaptation
Human Capacity Education, skills, and knowledge
Technological Capacity Access to innovation and technology
Institutional Capacity Governance quality and policy effectiveness
Social Capacity Community networks and cooperation

Countries with higher adaptive capacity tend to experience lower economic losses from climate-
related disasters.
Institutional adaptation theory emphasizes the role of governance structures, laws, and public
policies in facilitating adaptation.
Institutions influence adaptation through:
o Regulation and policy implementation;
e Resource allocation;
¢ Information dissemination;
o Risk management systems;
o Coordination among stakeholders.
Figure 3. Institutional Adaptation Model
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Strong institutions are particularly important because climate adaptation often requires collective
action rather than individual decision-making.
Ecosystem-Based Adaptation (EbA) utilizes biodiversity and ecosystem services to reduce
climate vulnerability.
Examples include:
e Wetland restoration for flood control;
» Reforestation for slope stabilization;
o Urban green infrastructure for heat reduction;
o Mangrove conservation for coastal protection.
Compared with purely engineering solutions, ecosystem-based adaptation often generates
multiple environmental and social benefits simultaneously.
Table 1. Comparison of Adaptation Approaches

Approach Main Focus Strengths Limitations

Resilience System  recovery Long-term Difficult to
Theory and transformation sustainability measure

Vulnerability Risk identification . ‘C'lear‘ Often static
Theory prioritization

Adaptive Resource . . .
Capacity Theory availability Policy relevance Data intensive

Institutional Governance Practical Depends on
Theory effectiveness implementation political capacity
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Recent literature increasingly advocates integrated adaptation frameworks combining multiple
theoretical perspectives.

Sustainable Development

This integrated approach reflects the complexity of modern climate risks and supports more
effective decision-making.

Theoretical approaches to climate change adaptation provide essential frameworks for
understanding and responding to climate risks. Resilience theory emphasizes recovery and
transformation, vulnerability theory identifies risk hotspots, adaptive capacity theory focuses on
societal capabilities, institutional adaptation highlights governance, and ecosystem-based adaptation
promotes nature-centered solutions. Contemporary research increasingly supports integrated
adaptation frameworks that combine these perspectives. As climate risks intensify globally, successful
adaptation will depend on interdisciplinary strategies that strengthen resilience, reduce vulnerability,
and promote sustainable development.
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