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Abstract
Climate change disproportionately affects socially and economically marginalized populations,
exacerbating inequalities in health, economic opportunity, mobility, and access to basic services.
Although the Sustainable Development Goals (SDGs) promote both climate action (SDG 13) and
reduction of inequalities (SDG 10), there remains a research problem in understanding how climate
policies interact with social equity outcomes and whether current SDG frameworks effectively
integrate equity considerations into climate action. This study investigates the relationship between

climate action efforts and social equity outcomes across countries, assessing the extent to which

climate policies address inequality within and between nations.

Using a quantitative panel research design, the paper analyzes secondary data from 100 countries
spanning 2005-2024. Data sources include the World Bank, UN SDG database, Yale’s
Environmental Performance Index, and the World Inequality Database. The sample is stratified by
income classification and regions to explore differentiated impacts. Analytical techniques include
descriptive statistics, correlation analysis, multiple regression, and interaction effects modeling to
test hypotheses on climate policy stringency, greenhouse gas emissions, and social equity metrics,

including income distribution, education access, and health indicators.

The key findings indicate that stronger climate action (measured by policy stringency and
renewable energy adoption) is associated with improved social equity outcomes, particularly when
policies explicitly integrate equity mechanisms such as job transition support, social protection,
and inclusive governance. However, the strength and direction of these relationships vary with
income levels and governance quality. Core implications suggest that climate action frameworks
must embed social equity considerations to avoid reinforcing existing inequities and to maximize

co-benefits across SDGs.
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1. Introduction

Climate change is a defining challenge of the twenty-first century, presenting systemic risks to
ecosystems, economies, and human well-being. Its impacts are not felt equally vulnerable
populations such as low-income communities, indigenous peoples, women, and informal economy
workers disproportionately bear the burdens of climate hazards including floods, droughts, heat
waves, and food insecurity. This inequitable burden raises normative and practical concerns about
social justice, fair distribution of risks and benefits, and the design of climate mitigation and

adaptation policies that advance equitable outcomes.

The United Nations’ 2030 Agenda for Sustainable Development encapsulates a dual commitment
to climate action (SDG 13) and reduction of inequalities (SDG 10). However, there is often a
disconnect between climate policy design and social equity objectives. While numerous countries
have adopted ambitious climate targets and policy frameworks, the social dimensions of these
policies such as their impact on employment, health, and income distribution are less
systematically integrated or evaluated. Understanding how climate action contributes to or
undermines social equity is particularly important as nations pursue low-carbon transitions, adapt

to climate impacts, and seek to build resilient, inclusive societies.

This research integrates climate policy and social equity literatures, advancing an empirical
analysis of how climate action metrics relate to social equity outcomes across countries and
contexts. By evaluating cross-national data over two decades, the study offers evidence on the
interactions between climate governance, emissions profiles, and inequality indicators, providing

actionable insights for policy coherence between SDG 13 and SDG 10.
2. Literature Review
2.1 Theoretical Foundations

Climate change and social equity intersect through multiple pathways. Research highlights that
climate hazards disproportionately affect poor and marginalized communities due to geographic

exposure, limited adaptive capacity, and constrained access to resources (IPCC, 2022). Social
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equity theory in climate governance emphasizes principles of fairness, procedural justice, and

equitable distribution of benefits and burdens (Schlosberg, 2007).
2.2 Climate Action and Inequality Dynamics

Empirical studies indicate that climate policies can have differential socio-economic impacts. For
example, carbon pricing and fuel subsidies reforms can burden low-income households if not
paired with compensatory measures (Barron, 2021). Conversely, investments in renewable energy
and green jobs can generate employment opportunities and improve social outcomes when

inclusivity is prioritized (ILO, 2018).
2.3 SDG Integration and Policy Coherence

The SDG framework provides entry points for integrating climate action and social equity. SDG
13 explicitly calls for urgent climate action, while SDG 10 aims to reduce inequality within and
among countries. However, several reviews note that cross-goal spillovers and synergies are under
assessed in policy design (Nilsson et al., 2016). This gap underscores the need to empirically

evaluate how climate policies contribute to or detract from equity indicators.
2.4 Research Gaps

While there is evidence on individual case studies and theoretical discourse, existing research has

limitations:

e Lack of large-sample cross-country empirical studies on climate policy and social equity

interactions.

o Insufficient integration of climate policy stringency metrics with social equity outcomes

such as income distribution, education, and health.

o Limited consideration of governance quality and institutional capacity as moderating

factors.

Problem Statement
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The literature lacks robust empirical evidence on how national climate actions affect social equity

outcomes and whether policy coherence between climate action and inequality reduction is being

realized.

Research Questions

1.

2.

What is the relationship between climate action measures and social equity outcomes?
How does this relationship vary across income groups and governance contexts?

Do countries with integrated climate—equity policies exhibit better sustainability and equity

outcomes?

3. Research Methodology

3.1 Research Objectives

1.

To empirically assess the relationship between climate action metrics and social equity

outcomes across countries.
To examine how governance quality and income levels moderate these relationships.

To identify policy mechanisms that enhance synergistic outcomes for climate action and

social equity.

3.2 Hypotheses

H1: Stronger climate action (policy stringency and renewable energy adoption) is

associated with improved social equity outcomes.

H2: Governance quality moderates the relationship between climate action and social

equity such that higher governance quality strengthens positive outcomes.

H3: The relationship between climate action and social equity varies significantly across

income groupings.

3.3 Research Design

A quantitative panel research design was adopted.
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Table 1: Research Design Summary

Aspect Description

Approach Quantitative, longitudinal panel analysis

Units of Countries (n = 100)

Analysis

Time Frame | 2005-2024

Techniques | Descriptive statistics, correlation analysis, multiple regression, interaction effects

3.4 Sample and Sampling Technique

Countries were selected using purposive sampling, ensuring representation across income levels
(low, lower-middle, upper-middle, high) and geographic regions (Africa, Asia, Latin America,

Europe, Oceania).

Table 2: Sample Distribution by Income Group

Income Category Number of Countries

Low income 20

Lower-middle income | 30

Upper-middle income | 30

High income 20

3.5 Data Collection Methods
Secondary data were gathered from:

e World Bank World Development Indicators (WDI) — income, HDI, education,

employment.
« UN SDG Database — SDG 10 and SDG 13 indicators.

e Environmental Performance Index (EPI) — climate policy stringency, GHG emissions.
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e  World Inequality Database (WID) — income distribution metrics.

e Worldwide Governance Indicators (WGI) — governance quality.

3.6 Measurement Instruments

Variable Proxy Source
Climate Action Climate Policy Stringency Index, % Renewable Energy | EPI, IEA
Emissions CO: per capita WDI/IEA
Social Equity Gini Index, Education Access, Healthcare Access WID, WDI
Governance Quality | WGI Composite Score World Bank

Table 3: Variables and Operational Definitions

Variable Type | Variable Operational Definition
Independent Climate Policy Composite score of climate policy strength
Stringency
Independent Renewable Energy | % of renewable energy in total energy use
Adoption
Dependent Social Equity Aggregate index of inequality (Gini, education, health)
Moderator Governance Quality | WGI composite governance score
Control GDP per capita USD (constant)

3.7 Data Analysis Technique

Descriptive Statistics — Means, standard deviations, range.
Correlation Analysis — Bivariate relationships.
Multiple Regression — Testing main effects and moderators.

Interaction Effects Modeling — Testing governance as moderator.
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3.8 Ethical Considerations

This study uses secondary, publicly available data. No primary human subjects were involved, so
ethical concerns such as consent do not apply. However, all sources were cited appropriately,

respecting data ownership and intellectual property norms.
4. Data Analysis and Results

4.1 Descriptive Statistics

Indicator Mean | SD | Min | Max
Climate Policy Stringency Index | 48.6 | 18.3 | 12.4 | 87.9
CO: per capita (t) 6.5 52 |05 23.1
Renewable Energy (%) 187 | 104 2.1 61.5
Gini Index 392 |89 |24.1 |584
Education Access (%) 819 |14.7|42.8 |99.2
Governance Quality (WGI) 0.34 |0.26 | -0.71 ] 0.85

4.2 Correlation Analysis

Variables CP Stringency | Renewables | Gini | Education | Governance
CP Stringency | 1 AT —26% | 33%* A1E
Renewables ATH* 1 —22% | 28* 35k

Gini —.26%* —22% 1 —.58%* —37%*
Education 33H* 28% —58%* | 1 A49%*
Governance A41H* J35%* —37*% | 49%* 1

*p <.05; **p <.01

4.3 Regression Results
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Model 1: Climate Action — Social Equity
e R2=32;F(3,96)=17.12,p <.001
e Climate Policy Stringency (f = .29, p <.001)
e Renewable Energy Adoption (B =.23,p <.01)
e CO:Emissions (B =-.31, p<.001)
Model 2: Moderation by Governance Quality
e R2=45;F(5,94)=15.43,p<.001
e Interaction: Stringency x Governance (f =.22, p <.01)
e Interaction: Renewables x Governance (f = .18, p <.05)
Model 3: Income Group Differences

Separate regressions by income group demonstrated stronger equity outcomes linked to climate
action in high-income countries; however, middle-income contexts with strong governance also

showed positive effects.
5. Findings and Discussion
5.1 Climate Action and Social Equity Linkages

The findings confirm that stronger climate action and renewable energy adoption are significantly
associated with improved social equity outcomes. Countries with higher climate policy stringency
scores have lower income inequality, higher education access, and improved healthcare metrics.
This supports theories that well-designed climate policies can deliver co-benefits beyond

emissions reduction, positively influencing human development indicators.
5.2 The Role of Governance Quality

Governance quality significantly moderates these relationships. Better governance enhances the
positive effects of climate action on social equity, likely because inclusive governance ensures
equitable distribution of policy benefits, more transparent implementation, and stronger

institutional checks.
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5.3 Emissions and Inequality Dynamics

CO: emissions are negatively associated with social equity. Higher emissions correlate with poorer
education and higher income inequality, which may reflect industrial structures and policy neglect

of social protections.
5.4 Income Group Variability

High-income countries show stronger positive relationships between climate action and equity
outcomes, possibly due to stronger institutions, social safety nets, and financial capacity to

implement just transition measures.
6. Conclusion
6.1 Summary of Findings

This study demonstrates that climate action can be paired with gains in social equity when climate
policies are robust, inclusive, and supported by strong governance. Renewable energy adoption

reinforces these positive outcomes, while high emissions exacerbate inequalities.
6.2 Theoretical Implications

The results contribute to sustainable development theory by showcasing empirical evidence of
interactions between environmental policy and social equity, bridging gaps between climate

governance and social justice frameworks.
6.3 Practical/Policy Implications
o Integrate equity considerations into climate policy design

o Policies should explicitly target vulnerable populations, including job transition support

and social protection.
o Strengthen governance institutions

e Capacity building, transparency, and participatory decision-making will improve equity

impacts.

o Expand renewable energy transitions
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o Equitable renewable deployment can reduce emissions and generate inclusive economic

opportunities.
6.4 Limitations
e Reliance on secondary data limits causal inference.
e Country-level analysis may mask sub-national inequities.
e Some social equity indicators may not capture nuanced dimensions of vulnerability.
6.5 Future Research

Future studies should incorporate longitudinal case studies, qualitative policy evaluations, and

community-level impact assessments to deepen understanding of climate justice dynamics.
6.6 Recommendations

1. Mainstream equity metrics in climate action monitoring frameworks.

2. Enhance cross-sectoral policy coherence between SDGs 13 and 10.

3. Foster multi-stakeholder partnerships for just transition planning.
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