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Abstract 

Climate change adaptation plays a critical role in safeguarding development gains and ensuring 

progress toward the Sustainable Development Goals (SDGs). However, adaptation actions are 

often implemented without systematic alignment to SDG targets, weakening their contribution to 

sustainable development. This study investigates the alignment of major climate adaptation 

strategies with specific SDG targets across multiple sectors. Using a mixed methods research 

design, the paper analyzes secondary data from global adaptation frameworks, SDG indicator 

databases, and peer‐reviewed literature (including adaptation frameworks for ecosystems, 

agriculture, urban infrastructure) alongside comparative content analysis and case evidence from 

documented strategies. Purposive sampling identified representative adaptation approaches such 

as climate‐smart agriculture (CSA), ecosystem‐based adaptation (EbA), water resource 

management, and urban resilience planning. Analytical techniques included thematic content 

mapping and comparative alignment assessment across SDG targets. Key findings indicate that 

climate adaptation strategies align strongly with SDG 13 (Climate Action) and co‐benefit several 

other SDGs including SDG 2 (Zero Hunger), SDG 6 (Clean Water), and SDG 11 (Sustainable 

Cities), but gaps remain in integrating adaptation with social equity (SDG 5, SDG 10) and health 

(SDG 3). The study’s core implications emphasize the need for integrated planning frameworks 

that embed adaptation into SDG implementation, strengthen cross‐sector coordination, address 

financing gaps, and ensure metrics capture adaptation contributions to SDG targets. 

Keywords: Adaptation strategies, SDG alignment, climate resilience, climate-smart agriculture, 

ecosystem-based adaptation, sustainable development 

1. Introduction 

Climate change impacts including droughts, floods, heat waves, and sea-level rise increasingly 

threaten development outcomes. SDG 13 explicitly emphasizes strengthening resilience and 
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adaptive capacity to climate-related hazards and integrating climate measures into policy and 

planning. Indicators such as SDG Target 13.1 and 13.2 reflect this directive: Target 13.1 focuses 

on resilience and adaptive capacity, while Target 13.2 calls for integration of climate measures 

into national frameworks.  

Yet, achieving SDG targets through adaptation remains challenging. Adaptation actions vary 

widely across sectors and regions, and their contributions to broader SDG outcomes — like 

poverty reduction, water security, or gender equality — are unevenly documented. For example, 

while ecosystem-based adaptation (EbA) can yield direct benefits for SDG 15 (Life on Land) and 

SDG 14 (Life below Water), it may not inherently address equity or health outcomes unless 

designed accordingly. 

Given the complexity and interconnectedness of SDGs, research must systematically evaluate how 

adaptation strategies contribute across multiple goals rather than solely within SDG 13. This paper 

investigates the alignment between climate adaptation strategies and specific SDG target 

outcomes, providing evidence on how adaptation can enhance sustainable development and where 

gaps persist. 

2. Literature Review 

2.1 Climate Adaptation and Sustainable Development 

Climate adaptation is broadly defined as adjustments in ecological, social, or economic systems in 

response to actual or expected climatic stimuli that moderate harm or exploit beneficial 

opportunities. Adaptation actions, when effective, contribute to development resilience by 

reducing vulnerability and enhancing system robustness against climate shocks and stresses.  

2.2 SDG 13 Targets and Adaptation 

SDG 13 is uniquely positioned within the 2030 Agenda as both a standalone goal and a facilitator 

of other goals. Target 13.1 focuses on adaptive capacity and resilience to climate hazards, while 

Target 13.2 emphasizes integration of climate measures into policy and planning. Strengthening 

knowledge and capacity (Target 13.3) and financial support mechanisms (Targets 13.a and 13.b) 

are crucial for effective adaptation.  
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2.3 Empirical Studies on Adaptation Alignment 

Research suggests that effective adaptation strategies must be integrated with sectors such as 

agriculture, water, and infrastructure to safeguard SDG targets from climate risk (e.g., protecting 

68% of SDG targets from climate risk requires sectoral adaptation across ecosystems, utilities, and 

primary sectors). Studies of national frameworks, such as South Africa’s adaptation policy 

alignment with development planning, indicate that institutional capacities and clear strategies are 

essential for translating adaptation policies into outcomes aligned with SDG targets.  

2.4 Research Gap 

While existing literature highlights conceptual alignments between adaptation and SDGs, there is 

limited empirical analysis that systematically assesses how specific adaptation strategies 

contribute to measurable SDG targets, including co-benefits and trade-offs across sectors and 

social outcomes. 

2.5 Problem Statement 

The absence of a systematic assessment of climate adaptation’s alignment with SDG targets 

restricts policymakers’ ability to optimize adaptation actions for broad sustainable development 

outcomes. 

2.6 Research Question 

How do major climate adaptation strategies align with the Sustainable Development Goals 

(SDGs), and what are the implications for enhancing sustainable development outcomes? 

3. Research Methodology 

3.1 Objectives & Hypotheses 

Objectives 

• To identify key climate adaptation strategies implemented globally. 

• To assess the alignment of these strategies with specific SDG targets. 

• To evaluate the barriers and enablers of adaptation–SDG alignment. 
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Hypotheses 

• H1: Adaptation strategies such as EbA show significant positive alignment with a broad 

range of SDG targets compared to technical infrastructure adaptation. 

• H2: Inclusive and participatory adaptation planning enhances alignment with goals 

addressing equity and social outcomes (e.g., SDG 5, SDG 10). 

• H3: Lack of financing and institutional coordination limits the extent to which adaptation 

strategies contribute to SDG outcomes. 

3.2 Research Design 

A mixed qualitative-comparative analysis was used, combining documented adaptation strategies, 

policy reports, and sector studies with content analysis against SDG targets. 

3.3 Sample and Sampling Technique 

Purposive sampling identified documented adaptation strategies from different global regions — 

including climate-smart agriculture, EbA, urban resilience planning, and water management. 

National adaptation plans and sectoral reports provided diversified examples. 

3.4 Data Collection Method 

Data were sourced from: 

• National Adaptation Plans and climate policy documents cited in SDG indicator 

repositories. 

• Peer-reviewed literature on adaptation and SDG interactions. 

• Global frameworks assessing adaptation contributions to SDG targets. 

3.5 Measurement Instruments 

An Adaptation–SDG Alignment Framework was developed to map each adaptation strategy to 

relevant SDG targets and indicators, scoring alignment strength based on evidence of outcomes, 

sector contributions, and documented benefits. 

3.6 Variables and Operationalization 



Conference Proceedings International Conference on Sustainable Development Goals- Challenges, Issues 

& Practices by TMIMT- College of Management, Teerthanker Mahaveer University, Moradabad 24th & 

25th April 2026. TMIMT International Journal (ISSN: 2348-988X) 

 

 

5 ICSDG-CIP-2026         24th – 25th April 2026 

Variable Operational Definition 

Adaptation strategy 

category 

Type of strategy (EbA, CSA, water management, urban resilience) 

SDG alignment score Composite score indicating strength of contribution to SDG targets 

Institutional support Presence of governance mechanisms enabling strategy implementation 

Finance availability Funding magnitude and accessibility for adaptation 

3.7 Data Analysis Technique 

Content analysis was conducted to code adaptation strategies against SDG target keywords. 

Comparative scoring and descriptive assessment were used to evaluate alignment patterns. 

3.8 Ethical Considerations 

All data sourced were publicly available or published academic articles, ensuring ethical use of 

information with proper citation. 

4. Data Analysis / Results 

4.1 Adaptation–SDG Mapping 

The analysis shows adaptation strategies align variably with SDG targets: 

• Ecosystem-based adaptation (EbA) strongly supports SDG 15 (Life on Land) and SDG 

14 (Life Below Water), and due to ecosystem services, also contributes to SDG 6 (Clean 

Water) and SDG 13.  

• Climate-smart agriculture (CSA) aligns with SDG 2 (Zero Hunger) by improving food 

security under climate stress. 

• Urban resilience plans directly contribute to SDG 11 (Sustainable Cities) and indirectly 

to SDG 3 (Good Health) by reducing disaster risk exposure. 

4.2 Hypothesis Testing Results 
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• H1 supported: EbA strategies exhibited higher alignment scores across environmental and 

social SDG targets than many purely technical adaptation strategies. 

• H2 partially supported: Adaptation plans incorporating stakeholder participation showed 

stronger alignment with equity-related SDGs such as SDG 5 (Gender Equality), consistent 

with global literature on adaptation equity considerations.  

• H3 supported: Adaptation financing gaps noted by major international reports constrain 

alignment outcomes, particularly in developing countries.  

5. Findings & Discussion 

Adaptation strategies are most effective when they contribute to multiple SDG targets 

simultaneously. EbA’s broad ecosystem services support a wide range of SDGs, emphasizing the 

need to integrate natural resource management into climate planning. CSA enhances resilience in 

food systems, advancing SDG 2 while also reducing vulnerability (SDG 13). Urban resilience 

planning contributes to safer, sustainable cities (SDG 11) and supports livelihoods and health 

outcomes (SDG 3). 

However, barriers such as funding gaps, limited institutional integration, and inconsistent data 

tracking hinder full alignment. The OECD’s policy coherence analysis highlights that integrating 

climate measures into national planning remains a key target under SDG 13.  

6. Conclusion 

6.1 Summary of Findings 

Climate adaptation strategies show varying degrees of alignment with SDG targets. Ecosystem-

enhancing and participatory approaches tend to yield broader SDG benefits, whereas technical 

adaptations may be limited if not integrated with cross-sectoral policies. 

6.2 Theoretical Implications 

The findings support an integrated governance approach to climate adaptation that prioritizes co-

benefits across SDGs and suggests adaptation frameworks should consider multi-target 

contributions rather than single-goal outcomes. 
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6.3 Practical or Policy Implications 

To enhance SDG alignment, policymakers should: 

• Embed adaptation measures into national SDG implementation plans. 

• Strengthen governance structures that enable cross-sector coordination. 

• Address financing gaps through innovative mechanisms (public, private, blended finance). 

6.4 Limitations 

The study relies on secondary sources and document analysis, which may not capture all local 

variations. More primary data and case studies would enrich understanding. 

6.5 Future Scope 

Future research can apply longitudinal methods to assess adaptation outcomes over time and 

quantify contributions to SDG targets with more granular indicator data. 

6.6 Recommendations 

• Develop adaptation planning frameworks linked to SDG monitoring systems. 

• Increase capacity building for adaptation strategy design and assessment. 

• Prioritize financing instruments that reward multi-SDG alignment. 
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