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Abstract— This review synthesizes research on impact of education on environmental issues such as climate 

change, biodiversity conservation, and pollution in emerging economies to address the fragmented 

understanding of education’s role in environmental outcomes amid rapid development and resource 

constraints. The review aimed to evaluate knowledge on education-environment linkages, benchmark 

educational approaches, identify mechanisms connecting education expenditure and human capital to 

sustainability, compare regional variations, and assess innovative educational strategies. A systematic 

analysis of interdisciplinary empirical and theoretical studies from 2000 to 2023, focusing on emerging 

economies including China, India, Africa, and ASEAN countries, was conducted using quantitative and 

qualitative synthesis methods. Findings indicate that education expenditure and higher education 

significantly reduce CO2 emissions and pollution, though effects vary by region and income level; education 

fosters biodiversity conservation attitudes, but empirical links to outcomes remain limited; integration of 

education with government policies and green innovation enhances environmental sustainability; and 

experiential, interdisciplinary pedagogies improve environmental awareness despite resource and 

curriculum challenges. These findings collectively demonstrate education’s multifaceted influence on 

environmental quality, moderated by socioeconomic and institutional factors. The review underscores the 

need for context-specific, policy-supported educational frameworks that incorporate innovative practices to 

advance sustainable development in emerging economies. 

Keywords— Environmental Education, Sustainability, Behavior, Climate Change, Mitigation, 

Educational Policy, Integration. 

I. INTRODUCTION 

Education plays an important and impactful role in 

environmental issues such as climate change, biodiversity 

conservation, and pollution in emerging economies has 

emerged as a critical area of inquiry due to its potential to 

influence sustainable development (Sidek, 2024). Over the 

years, this field has evolved from focusing primarily on 

economic growth and energy consumption to incorporating 

education as a key determinant of environmental outcomes 

(Osuntuyi & Lean, 2022). This shift reflects growing 

recognition of education’s role in fostering environmental 

awareness, promoting green innovation, and shaping pro-

environmental behaviors (Hnatyuk et al., 2024). . Emerging 

economies, particularly the E-7 bloc, contribute 
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significantly to global CO2 emissions, with China alone 

accounting for nearly 29% in 2019(Zheng et al., 2023) . 

Addressing environmental degradation in these regions is 

thus vital for global sustainability effort(Xie et al., 2022). 

Despite increasing research, the specific mechanisms 

through which education affects environmental issues in 

emerging economies remain underexplored. Some studies 

suggest education directly reduces pollution and carbon 

emissions by enhancing environmental knowledge and 

innovation, while others indicate education may 

inadvertently increase environmental degradation by 

supporting energy-intensive economic activities(Xie et al., 

2022). Furthermore, the role of education in biodiversity 

conservation and pollution control is less studied compared 

to climate change mitigation (Fonturbel et al., 2020). This 

knowledge gap is compounded by regional disparities in 

educational quality and access, which influence the 

effectiveness of environmental education programs ( Zhang 

& Shang, 2023). The consequences of this gap include 

suboptimal policy design and missed opportunities for 

leveraging education to achieve sustainable development 

goals. 

This review adopts a conceptual framework that defines 

education as a multifaceted driver encompassing formal 

environmental education, higher education, and education 

expenditure, which interact with environmental outcomes 

such as CO2 emissions, biodiversity conservation, and 

pollution levels. The framework integrates theories of 

human capital development, environmental awareness, and 

technological innovation to elucidate education’s direct and 

indirect effects on environmental sustainability(Liu et al., 

2021). This approach aligns with the United Nations’ 

Sustainable Development Goals, emphasizing education’s 

role in fostering responsible citizenship and green growth. 

The purpose of this systematic review is to synthesize 

empirical evidence on how education influences 

environmental issues in emerging economies, addressing 

the identified gaps in understanding the pathways and 

regional variations of this impact. By consolidating findings 

across diverse contexts and environmental domains, this 

review aims to inform policymakers, educators, and 

researchers on optimizing educational strategies for 

environmental sustainability. The value added lies in 

providing a comprehensive, interdisciplinary perspective 

that bridges economic, social, and ecological dimensions of 

education’s environmental role. 

The review employs a rigorous methodology, including the 

selection of peer-reviewed studies focusing on emerging 

economies, with an emphasis on quantitative and qualitative 

analyses of education’s environmental effects. Analytical 

frameworks such as regression models, panel data analyses, 

and structural equation modeling are considered to evaluate 

causal relationships and moderating factors. The findings 

are organized thematically to address education’s impact on 

climate change mitigation, biodiversity conservation, and 

pollution control, followed by discussions on policy 

implications and future research directions(Ding et al., 

2022).  

The objective of this report is to examine the existing 

research on "Impact of education on environmental issues 

such as climate change, biodiversity conservation, and 

pollution in emerging economies" in order to synthesize 

current knowledge, identify gaps, and provide a 

comprehensive understanding of how educational 

initiatives influence environmental outcomes in these 

contexts. This review is important because emerging 

economies face unique environmental challenges 

compounded by rapid development and limited resources, 

making education a critical lever for fostering sustainable 

behaviors and policies. By analyzing interdisciplinary 

studies, this report aims to clarify the mechanisms through 

which education affects environmental quality, inform 

policy and program design, and highlight effective 

educational strategies that promote environmental 

awareness and sustainable development in emerging 

economies. 

 

II. METHODOLOGY OF LITERATURE 

SELECTION 

To ensure a rigorous and comprehensive literature review, 

a multi-stage methodology was adopted, comprising query-

based paper screening, citation chaining, and relevance 

scoring. 

2.1. Screening Papers 

The initial step involved formulating precise search queries 

using relevant keywords, Boolean operators, and subject 

filters to capture core literature. These queries were applied 

to a robust academic database comprising over 270 million 

peer-reviewed papers. Inclusion criteria required that 

articles be published between 2015 and 2025, written in 

English, and focused on the core themes of the study. 

Exclusion criteria omitted non-peer-reviewed publications, 

conference abstracts, unrelated disciplines, and duplicates 

as shown in Figure 1. 

This process yielded an initial set of 295 articles deemed 

potentially relevant. Each article was assessed based on 

title, abstract, and full-text review when necessary, to verify 

alignment with the research objectives (Boell & Cecez-

Kecmanovic, 2015) 
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2.2. Citation Chaining – Identifying Additional Relevant 

Works 

To enhance comprehensiveness and uncover both seminal 

and emerging literature, citation chaining was employed: 

● Backward Citation Chaining: Reference lists of 

each core paper were reviewed to identify prior 

foundational works. This technique ensured that 

early influential studies were not omitted (Levac et 

al., 2010). 

● Forward Citation Chaining: Forward citation 

tracking was used to identify newer research that 

cited each core paper. This helped capture 

evolving debates, replication studies, and recent 

methodological advancements (Wohlin, 2014). 

Through this chaining process, 141 additional relevant 

papers were identified. Combined with the original 295, the 

total pool of candidate papers reached 436 articles. 

2.3. Relevance Scoring and Sorting 

To refine the selection, a relevance scoring mechanism was 

applied to the 436 papers. This involved evaluating the 

thematic alignment, methodological rigor, and citation 

frequency of each study. Articles were ranked based on 

these factors, allowing highly relevant papers to surface at 

the top of the review set. 

As a result of this relevance-ranking exercise, 429 papers 

were retained as pertinent to the research scope. Among 

these, 50 studies were identified as highly relevant and 

formed the core dataset for in-depth analysis. 

This systematic, iterative approach ensures both the breadth 

and depth of the literature review, supporting a robust 

foundation for theoretical development and knowledge 

synthesis.

 

Fig.1: PRISMA Model 
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III. RESULTS 

The intersection of education and environmental 

sustainability has garnered significant scholarly attention in 

recent years, with a growing body of literature emphasizing 

the multifaceted impact of educational initiatives on 

environmental outcomes, particularly in emerging 

economies. A core theme that emerges is the positive 

influence of education, especially in terms of public 

expenditure and curriculum quality, on the reduction of CO₂ 

and other pollutant emissions. Zhao et al. (2024) show that 

education expenditure in countries like Kazakhstan, 

Turkey, China, and ASEAN nations is significantly 

associated with reduced emissions. These findings are 

echoed across regions such as the BRICS and E-7 

economies, where education, often facilitated by 

technological innovation or institutional quality, plays a 

vital role in promoting clean energy consumption and 

sustainable development (Li & Ullah, 2021; Zheng et al., 

2023). However, not all evidence points in the same 

direction. Research from African countries and low-income 

contexts by Osuntuyi and Lean (2022, 2023) suggests that 

education may in some cases exacerbate environmental 

degradation, particularly when it leads to increased energy 

consumption without accompanying behavioral or 

infrastructural changes. These contradictory outcomes 

underscore the importance of contextualizing education 

within broader socio-economic and policy frameworks. 

Biodiversity conservation, although less frequently 

addressed, has been positively linked to education in a few 

studies. For example, Fontúrbel et al. (2020) and Zogaj et 

al. (2024) demonstrate that ecological education and 

increased awareness can reduce the proportion of threatened 

species and foster pro-conservation attitudes. However, this 

area remains underexplored, indicating a critical gap in the 

literature that future research should address by connecting 

biodiversity outcomes more directly to educational 

interventions. Meanwhile, a more robust body of work has 

examined the synergy between education and 

environmental policy or innovation. Studies conducted in 

China and other developing economies show that 

government policies, institutional capacity, and education 

together catalyze green innovation, thus amplifying 

environmental benefits (Zhang & Shang, 2023; Sidek, 

2024). Moreover, education’s effectiveness is notably 

higher in regions with strong regulatory frameworks and 

innovation ecosystems, as observed by Zhao et al. (2024) 

and Ponce et al. (2023). These findings emphasize that 

education alone may be insufficient unless supported by 

complementary policies and stakeholder engagement. 

The effectiveness of environmental education programs is 

another frequently explored dimension. Several studies, 

including those by Martyniuk et al. (2024), Lunayach and 

Khichar (2024), and Muhammed (2024), advocate for 

experiential, interdisciplinary, and community-engaged 

pedagogical strategies. Innovative practices such as green 

campus initiatives, project-based learning, and 

environmental clubs have shown promise in fostering 

environmental consciousness among students. 

Nevertheless, many programs face persistent challenges 

such as inadequate teacher training, limited resources, and 

weak curriculum integration (Mwema & Nyika, 2021; 

Hnatyuk et al., 2024). These constraints highlight the need 

for systemic reforms in educational planning and delivery 

to fully leverage education for sustainability goals. 

Finally, regional and socio-economic variability remains a 

central theme across the literature. Studies consistently find 

that the environmental impact of education is stronger in 

urban, economically advanced, or policy-supported regions, 

while rural or lower-income areas often experience 

diminished effects (Li et al., 2023; Osuntuyi & Lean, 2022; 

Zogaj et al., 2024). Income inequality, institutional quality, 

and governance capacity are repeatedly identified as 

mediators in this relationship. Research from countries such 

as India, China, Ukraine, and Kosovo reveals localized 

barriers and enablers, suggesting that environmental 

education must be contextually tailored to address region-

specific needs and disparities (Lunayach & Khichar, 2024; 

Hnatyuk et al., 2024). Overall, the reviewed studies affirm 

the transformative potential of education in addressing 

environmental challenges but also call for integrated, 

inclusive, and policy-aligned strategies to overcome 

structural and contextual limitations. 

Thematic Review 

The reviewed literature broadly converges on the critical 

role of education, particularly environmental and 

sustainability education, in shaping environmental 

outcomes in emerging economies. Major themes include the 

impact of education on pollution reduction and climate 

change mitigation, the fostering of environmental 

awareness and sustainable behaviors among students and 

communities, and the integration of innovative pedagogical 

and policy approaches. Studies also emphasize regional and 

contextual variations in educational effectiveness, the 

mediating influences of government policy and green 

innovation, and the challenges and opportunities in 

embedding sustainability within formal and informal 

educational systems. Together, these themes elucidate the 

multifaceted influence of education on environmental 

sustainability across diverse emerging economy contexts. 

A review of recent literature reveals four dominant themes 

that capture the relationship between education and 

environmental sustainability in emerging economies. First, 
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the impact of education on pollution reduction and climate 

change mitigation is highlighted in over half the studies 

reviewed. Education emerges as a critical driver in reducing 

CO₂ emissions and environmental pollution through 

mechanisms such as increased environmental awareness, 

green technology adoption, and policy advocacy. Numerous 

empirical studies confirm that higher education expenditure 

and human capital development are negatively associated 

with pollution levels, while also promoting transitions to 

clean energy and supporting the implementation of pro-

environmental policies (Ketenci & Нурмуханова, 2025; Li 

et al., 2023; Li & Ullah, 2021; Osuntuyi & Lean, 2023; 

Zhao et al., 2024; Sidek, 2024; Cengiz & Serhat, n.d.; Wu 

et al., 2023). However, the influence of education is highly 

context-dependent, with regional disparities shaped by 

institutional capacity, governance quality, and policy 

support. 

The second major theme centers around environmental 

awareness and the development of sustainable behavior, 

with 27 of the 50 reviewed studies emphasizing how 

educational programs cultivate eco-conscious attitudes and 

practices. Environmental education initiatives have proven 

effective in enhancing knowledge, promoting recycling, 

encouraging energy conservation, and stimulating 

participation in sustainability-related activities (Martyniuk 

et al., 2024; Mwema & Nyika, 2021; Abdullahi et al., 2024; 

Syam et al., 2024; Gupta et al., 2024; Imran et al., 2024; 

Hdeib et al., 2024). Furthermore, integrating indigenous 

ecological knowledge and promoting emotional 

engagement were identified as valuable approaches to 

strengthen pro-environmental behaviors (Ding et al., 2022). 

Nonetheless, challenges such as limited resources, teacher 

preparedness, and motivational barriers remain persistent 

constraints. 

The third recurring theme involves the integration and 

effectiveness of environmental and sustainability education 

in curricula. A total of 22 studies explore how 

environmental content is embedded across educational 

levels, pointing to the necessity for innovative pedagogies, 

technological tools, and interdisciplinary frameworks. The 

effectiveness of such integration varies across regions due 

to disparities in teacher training, financial resources, and 

local policy coherence. Evidence from case studies and 

systematic reviews reveals a gap between policy intent and 

implementation, particularly in emerging economies, and 

advocates for stronger community engagement and 

institutional alignment to enhance the educational impact 

(Martyniuk et al., 2024; Leicht, 2018; Lunayach & Khichar, 

2024; Kumar & Shobana, 2024; Gebrekidan & 

Gebremedhin, 2024; Jurado et al., 2024; Muhammed, 

2024). 

Finally, the theme of government policy and green 

innovation as enablers of education–environment linkages 

is addressed in 15 studies. These works underscore the 

importance of aligning educational efforts with broader 

policy and innovation ecosystems. When governments 

invest in education with a sustainability lens, enforce 

environmental regulations, and fund green technologies, the 

environmental benefits of education become significantly 

more pronounced. Well-structured policy frameworks and 

innovation systems facilitate the translation of educational 

gains into concrete environmental improvements, though 

their effectiveness often hinges on the governance quality 

and economic status of a given region. This indicates a 

strong need for multi-level collaboration among 

policymakers, educators, and industry to reinforce 

education’s role in achieving environmental sustainability. 

Agreement and Divergence Across Studies 

The reviewed literature largely agrees on the positive role 

of education in mitigating environmental problems such as 

CO2 emissions reduction, biodiversity conservation, and 

fostering sustainable behaviors. Many studies emphasize 

the importance of integrating environmental education with 

policy support and technological innovation to maximize 

impact. However, divergences emerge regarding the 

magnitude and direction of education's effects in different 

regional and socioeconomic contexts, especially in lower-

income or resource-constrained settings. These 

discrepancies often arise from variations in methodological 

approaches, differing educational program designs, and the 

specific environmental and institutional contexts studied. 

 

IV. IMPLICATIONS OF THE STUDY 

4.1. Theoretical Implications 

The synthesized findings reinforce the theoretical premise 

that education serves as a critical driver for environmental 

sustainability by fostering environmental awareness, 

shaping attitudes, and promoting pro-environmental 

behaviors. This is evident in the demonstrated positive 

impact of education on reducing CO2 emissions and 

pollution across emerging economies, supporting the 

Environmental Kuznets Curve hypothesis when education 

is factored in as a mitigating variable 

 Education's role extends beyond knowledge transmission 

to influencing emotional and normative dimensions of 

environmental behavior, as shown in protected area 

contexts where cognitive and emotional factors jointly drive 

behavioral intentions.  

 The evidence challenges simplistic assumptions that 

education uniformly reduces environmental degradation; 

rather, it highlights complex, sometimes nonlinear 
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relationships where education may both mitigate and 

exacerbate environmental impacts depending on contextual 

factors such as economic development level and 

institutional quality. 

 The findings underscore the importance of institutional 

quality and governance as mediators in the education-

environment nexus, suggesting that theoretical models of 

environmental sustainability should incorporate 

institutional and policy dimensions alongside educational 

variables. 

4.2.  Practical Implications 

 Policymakers in emerging economies should prioritize 

increased and targeted investment in education, particularly 

environmental and sustainability education, as a strategic 

tool to reduce pollution, carbon emissions, and biodiversity 

loss. This includes integrating environmental content across 

educational levels and disciplines to maximize impact. 

 Educational curricula need to be reformed to incorporate 

experiential, interdisciplinary, and culturally relevant 

pedagogies that foster not only knowledge but also 

emotional engagement and personal norms conducive to 

sustainable behaviors. 

 Governments and educational institutions should 

strengthen collaborations with NGOs and community 

stakeholders to overcome resource constraints and enhance 

the reach and effectiveness of environmental education 

programs, especially in resource-limited settings. 

 The development and deployment of innovative 

educational technologies and green campus initiatives can 

amplify environmental awareness and sustainable practices 

among students, contributing to broader societal transitions 

toward sustainability. 

 

V. CONCLUSION 

The collective body of literature underscores the significant 

and multifaceted role of education in addressing 

environmental challenges in emerging economies, 

particularly climate change mitigation, biodiversity 

conservation, and pollution control. Education, broadly 

conceptualized to include expenditure, quality, and 

innovative pedagogical approaches, is consistently linked to 

reductions in CO2 emissions and pollutant levels across 

diverse contexts. The influence of education is often 

mediated and enhanced by complementary factors such as 

government policies, green technological innovation, 

institutional quality, and socioeconomic conditions. These 

interdependencies suggest that education alone is 

insufficient without supportive policy frameworks and 

robust institutional environments that facilitate green 

growth and sustainable development. 

While most studies affirm the positive impact of education 

on emissions reduction, some findings indicate complex or 

even adverse effects, especially in lower-income regions 

where education may inadvertently support 

environmentally harmful behaviors due to gaps in 

curriculum relevance and societal norms. This highlights 

the critical need for education systems to not only increase 

access but also integrate pro-environmental content, foster 

behavioral change, and adapt to local socioeconomic 

realities. Innovative educational strategies , including 

experiential learning, interdisciplinary curricula, digital 

tools, and community engagement, emerge as promising 

avenues for cultivating environmental consciousness and 

sustainable behaviors in students and communities alike. 

However, challenges such as insufficient teacher training, 

resource constraints, and limited curricular integration 

persist, impeding the scalability and effectiveness of such 

initiatives. 

The literature also reveals that education’s impact on 

biodiversity conservation remains underexplored, with 

limited empirical evidence directly linking educational 

interventions to tangible conservation outcomes. 

Nevertheless, education is acknowledged as essential for 

shaping attitudes and social norms that complement 

protected area efforts and long-term biodiversity 

stewardship. Regional disparities are pronounced, with 

more economically developed and policy-supported areas 

exhibiting stronger positive educational effects on 

environmental outcomes than less-developed regions, 

where structural barriers and data limitations hinder 

progress. 

In sum, education in emerging economies acts as a critical 

lever to advance environmental sustainability, but its 

success depends on synergistic policy support, institutional 

quality, and context-sensitive pedagogical innovations. 

Future efforts should emphasize closing the gap between 

environmental knowledge and sustained behavioral change, 

expanding research on education’s role in biodiversity 

conservation, and tailoring educational programs to diverse 

regional and socioeconomic contexts. This integrated 

approach is essential to empower individuals and societies 

in emerging economies to contribute effectively to climate 

action, pollution mitigation, and biodiversity preservation. 
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