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Abstract 

Environmental sustainability has emerged as one of the defining challenges of the twenty-first century 

due to accelerating climate change, biodiversity loss, environmental pollution, and the depletion of 

natural resources. Although scientific understanding of environmental issues has grown substantially, 

translating this knowledge into effective action remains a persistent global challenge, commonly 

described as the “knowledge–action gap.” This paper conducts a narrative and integrative review of 

recent literature (2018–2024) to examine the transition from environmental awareness to practical 

implementation, focusing on the roles of governance, technological innovation, education, community 

participation, corporate responsibility, and international cooperation. Following a systematic-style search 

of peer-reviewed and institutional sources, the review synthesises findings into an integrated conceptual 

framework linking six interdependent domains — policy and governance, technology and innovation, 

education and awareness, community participation, corporate responsibility, and international 

cooperation — to sustainable development outcomes. The study identifies persistent economic, political, 

social, and technological barriers to implementation and proposes a set of ten evidence-based 

recommendations for accelerating the transition from knowledge to action. The findings suggest that 

achieving environmental sustainability requires interdisciplinary collaboration, evidence-based 

policymaking, technological advancement, behavioural transformation, and long-term institutional 

commitment operating jointly rather than in isolation. 
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1. Introduction 

Environmental sustainability has become one of the most significant priorities in global development 

agendas due to increasing environmental degradation caused by industrialisation, urbanisation, 

population growth, and unsustainable resource utilisation. The rapid exploitation of natural ecosystems 

has resulted in climate change, biodiversity loss, water scarcity, soil degradation, air pollution, and 

increased greenhouse gas emissions. These environmental challenges threaten not only ecological 

systems but also economic stability, public health, food security, and social well-being. 

The concept of environmental sustainability gained international recognition following the publication 

of the Brundtland Report (1987), which defined sustainable development as meeting present needs 

without compromising future generations’ ability to meet their own needs. Since then, international 
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initiatives such as the United Nations Sustainable Development Goals (SDGs), the Paris Climate 

Agreement, and the Convention on Biological Diversity have emphasised the importance of integrating 

environmental protection into economic and social development. 

Despite increasing awareness and scientific knowledge, a considerable gap remains between 

understanding environmental problems and implementing sustainable solutions. This study examines the 

factors influencing this transition and explores strategies for transforming environmental knowledge into 

effective action. Accordingly, the paper is organised as an integrative literature review culminating in a 

conceptual framework and policy-relevant recommendations. 

 

2. Literature Review, Research Gap, and Objectives 

2.1 Review of Related Literature 

A substantial body of scholarship has examined individual dimensions of environmental sustainability. 

Studies on circular economy and sustainable manufacturing highlight resource-efficiency gains 

achievable through redesigned production systems (Azevedo, Godina, & Matias, 2022; Zink & Geyer, 

2017), while economic analyses stress the need for policy instruments that internalise environmental 

costs (Barbier, 2023). Corporate sustainability research demonstrates that Environmental, Social and 

Governance (ESG) reporting has become embedded in strategic planning across multinational firms 

(Zheng & Mason, 2022; Bebbington, Unerman, & O’Dwyer, 2022). At the global-governance level, 

assessments by the Intergovernmental Panel on Climate Change (IPCC, 2022, 2023) and the United 

Nations Environment Programme (UNEP, 2021, 2023, 2024) document accelerating climate risk and 

persistent emissions gaps despite decades of scientific consensus. 

Earth-system scholarship has further reframed sustainability around planetary limits: Steffen et al. 

(2015) and Rockström et al. (2023) argue that human activity has already transgressed several “planetary 

boundaries,” necessitating safe and just operating spaces for both ecological and social systems. 

Education-focused literature (UNESCO, 2020; Leal Filho, Azul, Brandli, Özuyar, & Wall, 2021) 

identifies sustainability curricula and green-campus initiatives as levers for long-term behavioural 

change, while development reports (Sachs, Lafortune, Fuller, & Drumm, 2024; UNDP, 2023; World 

Bank, 2023) track uneven progress toward the SDGs across regions. Collectively, this literature 

establishes that scientific and policy knowledge on environmental degradation is extensive and 

increasingly granular. 

2.2 Research Gap 

Notwithstanding this depth of sectoral scholarship, comparatively few studies integrate governance, 

technology, education, community action, and corporate responsibility within a single explanatory 

framework that explains why documented knowledge does not reliably translate into implemented 

action. Existing reviews tend to treat the “knowledge–action gap” as an implicit backdrop rather than as 

an object of direct, cross-sectoral analysis. This paper addresses that gap by synthesising evidence across 

six domains into one integrated conceptual model. 

2.3 Research Objectives 

 To examine how scientific and institutional knowledge of environmental degradation has evolved. 

 To identify the principal economic, political, social, and technological barriers that inhibit the 

translation of environmental knowledge into action. 

 To synthesise the roles of governance, technology, education, community participation, and 

corporate responsibility in closing the knowledge–action gap. 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260485431 Volume 8, Issue 4, July-August 2026 3 

 

 To propose an integrated conceptual framework and policy-relevant recommendations for 

accelerating environmental sustainability. 

 

3. Methodology 

This study adopts a narrative-integrative literature review design, a method appropriate for synthesising 

heterogeneous, cross-disciplinary evidence into a unifying conceptual framework. Sources were 

identified through structured searches of Scopus, Web of Science, and institutional repositories (United 

Nations, World Bank, IPCC, UNEP) using combinations of the keywords “environmental 

sustainability,” “knowledge–action gap,” “circular economy,” “environmental governance,” “green 

technology,” and “sustainability education.” 

Inclusion criteria comprised: (i) peer-reviewed journal articles, books, or institutional reports published 

between 2015 and 2024, with priority given to sources from 2020 onward; (ii) direct relevance to at least 

one of the six framework domains identified in Section 2.3; and (iii) availability of full text for 

synthesis. Sources not meeting these criteria, including opinion pieces without empirical or institutional 

grounding, were excluded. Retrieved sources were thematically coded against the six domains — 

governance, technology, education, community participation, corporate responsibility, and international 

cooperation — and synthesised narratively rather than through meta-analytic statistical pooling, 

consistent with the conceptual (rather than quantitative-empirical) aims of the paper. 

 

4. Concept of Environmental Sustainability 

Environmental sustainability refers to the responsible use, management, and conservation of natural 

resources while maintaining ecosystem functions and biodiversity over the long term. It encompasses 

multiple dimensions, including: 

 Conservation of biodiversity 

 Protection of ecosystems 

 Climate change mitigation 

 Sustainable resource management 

 Pollution prevention 

 Renewable energy adoption 

 Circular economy principles 

Environmental sustainability recognises that economic development and environmental protection are 

interconnected rather than mutually exclusive. The concept rests on three interdependent pillars — 

environmental protection, economic development, and social equity — whose balance is essential for 

achieving sustainable development, as illustrated in Figure 1. 
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Figure 1. The three interdependent pillars of environmental sustainability. 

 

5. Evolution of Environmental Knowledge 

Scientific understanding of environmental systems has expanded considerably over the past five 

decades. Research in ecology, climate science, environmental engineering, earth sciences, and 

sustainability studies has provided robust evidence regarding the impacts of human activities on natural 

ecosystems (Rockström et al., 2023; Steffen et al., 2015). 

5.1 Climate Change 

Scientific observations confirm increasing global temperatures resulting from anthropogenic greenhouse 

gas emissions. Rising temperatures contribute to extreme weather events, glacier melting, sea-level rise, 

and ecosystem disruption (IPCC, 2022, 2023). 

5.2 Biodiversity Loss 

Habitat destruction, pollution, invasive species, and climate change have accelerated species extinction 

rates. Biodiversity plays a crucial role in ecosystem resilience, food security, and human health. 

5.3 Pollution 

Industrial emissions, plastic waste, chemical contaminants, and untreated wastewater continue to 

degrade terrestrial and aquatic ecosystems, with direct consequences for air and water quality (WHO, 

2021). 

5.4 Resource Depletion 

Overconsumption of fossil fuels, freshwater resources, forests, and minerals threatens long-term 

ecological sustainability (UNEP, 2024). 

 

6. From Environmental Knowledge to Environmental Action 

Although scientific evidence is widely available, converting environmental knowledge into practical 

solutions remains difficult. This “knowledge–action gap” arises from institutional, economic, political, 

technological, and behavioural barriers operating simultaneously, as summarised in Figure 2. 
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Figure 2. Conceptual model of the knowledge–action gap and its constituent barriers. 

Successful implementation requires collaboration among governments, industries, educational 

institutions, researchers, local communities, and international organisations. Integrated decision-making 

allows scientific evidence to influence environmental policies and sustainable development practices. 

 

7. Environmental Policy and Governance 

Governments play a central role in promoting environmental sustainability through legislation, 

regulation, and enforcement. Important policy instruments include carbon taxation, emission standards, 

Environmental Impact Assessment (EIA), protected-area legislation, renewable energy incentives, and 

waste management regulations. 

Good environmental governance depends upon: 

 Transparency 

 Public participation 

 Accountability 

 Scientific evidence 

 International cooperation 

Effective governance ensures sustainable resource management while balancing economic development 

(European Commission, 2020; United Nations, 2015). 

 

8. Sustainable Technologies and Green Innovation 

Technological innovation significantly contributes to environmental sustainability across several 

domains. 

8.1 Renewable Energy 

Solar power, wind energy, hydroelectric systems, geothermal energy, and biomass energy collectively 

reduce dependence on fossil fuels (IEA, 2023). 

8.2 Smart Agriculture 

Precision farming, IoT sensors, AI-based crop monitoring, and water-efficient irrigation improve 

agricultural sustainability. 
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8.3 Waste Management 

Modern recycling technologies, composting systems, waste-to-energy plants, and circular manufacturing 

reduce environmental pollution (Kaza, Yao, Bhada-Tata, & Van Woerden, 2018). 

8.4 Green Buildings 

Energy-efficient construction materials, smart lighting systems, and sustainable architecture reduce 

carbon footprints. 

8.5 Artificial Intelligence 

AI increasingly supports climate prediction, environmental monitoring, wildlife conservation, smart 

energy management, and disaster forecasting. 

 

9. Role of Education in Environmental Sustainability 

Education is one of the most powerful drivers of sustainable transformation. Environmental education 

helps individuals understand ecological systems, develop sustainable behaviours, improve 

environmental literacy, encourage responsible consumption, and promote conservation practices. 

Higher education institutions increasingly incorporate sustainability into curricula through green 

campuses, sustainability research, environmental clubs, community outreach, and green 

entrepreneurship programmes (UNESCO, 2020; Leal Filho et al., 2021). Education thereby empowers 

future leaders to address global environmental challenges. 

 

10. Community Participation and Social Responsibility 

Local communities are critical stakeholders in environmental conservation. Community-based initiatives 

include tree plantation campaigns, rainwater harvesting, plastic-free villages, community waste 

segregation, urban gardening, and biodiversity conservation projects. Citizen participation strengthens 

environmental governance by encouraging collective responsibility. 

 

11. Corporate Environmental Responsibility 

Industries contribute significantly to environmental impacts but also possess substantial capacity for 

sustainable transformation. Corporate sustainability practices include green supply chains, carbon 

footprint reduction, renewable energy investment, sustainable product design, ESG reporting, and 

circular manufacturing (Zheng & Mason, 2022). Many multinational corporations now integrate 

sustainability into strategic planning, demonstrating that environmental responsibility enhances long-

term competitiveness. 

 

12. Circular Economy as a Sustainable Model 

Traditional economic systems follow a linear model of Take → Make → Use → Dispose. The circular 

economy replaces this approach with a regenerative cycle of Reduce → Reuse → Repair → Recycle → 

Recover, as illustrated in Figure 3. 
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Figure 3. Transition from the linear economic model to the circular economy model. 

 

Benefits of the circular model include reduced waste generation, resource efficiency, lower carbon 

emissions, increased economic resilience, and more sustainable production systems (Azevedo et al., 

2022; European Commission, 2020). Circular economy principles are increasingly adopted worldwide, 

although rebound effects require careful policy design (Zink & Geyer, 2017). 

 

13. Global Challenges to Environmental Sustainability 

Despite significant progress, several categories of obstacles remain, summarised in Table 1. 

Category Key Challenges 

Economic 
High implementation costs; developing-country financial constraints; 

resource inequality 

Political 
Weak environmental enforcement; policy inconsistency; limited 

international cooperation 

Social 
Consumer behaviour; population growth; urbanisation; environmental 

injustice 

Technological 
Limited access to clean technologies; infrastructure gaps; high 

research investment requirements 

Table 1. Categories of global challenges to environmental sustainability. 

 

14. Future Directions 

Future sustainability efforts should emphasise the following priorities: 

 Carbon neutrality 

 Climate-resilient infrastructure 
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 Nature-based solutions 

 Smart cities 

 Green finance 

 Sustainable transportation 

 Digital environmental monitoring 

 AI-driven sustainability management 

 International research collaboration 

 Sustainable consumption patterns 

Interdisciplinary research will remain essential for addressing increasingly complex environmental 

challenges (World Economic Forum, 2024). 

 

15. Integrated Conceptual Framework 

Synthesising the domains examined in Sections 7–11, this study proposes an integrated conceptual 

framework (Figure 4) in which six interdependent domains — policy and governance, technology and 

innovation, education and awareness, community participation, corporate responsibility, and 

international cooperation — jointly determine sustainable development outcomes. The framework 

emphasises that no single domain is sufficient in isolation; sustained progress depends on their combined 

and coordinated operation. 

 

 
Figure 4. Integrated multi-stakeholder framework for environmental sustainability. 

 

16. Recommendations 

To accelerate environmental sustainability, the following actions are recommended: 

 Strengthen environmental governance through evidence-based policies. 

 Increase investment in renewable energy technologies. 
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 Promote sustainability education at all educational levels. 

 Encourage public participation in environmental conservation. 

 Support corporate adoption of ESG principles. 

 Expand circular economy initiatives. 

 Foster international collaboration on climate action. 

 Enhance environmental monitoring using digital technologies. 

 Increase funding for sustainability research. 

 Develop inclusive policies that balance environmental, economic, and social objectives. 

 

17. Conclusion 

Environmental sustainability is no longer solely an environmental concern but a comprehensive societal 

objective that requires coordinated action across governments, industries, educational institutions, civil 

society, and individuals. Scientific knowledge has substantially improved our understanding of 

environmental degradation; however, meaningful progress depends on effectively translating this 

knowledge into practice. Policy innovation, technological advancement, environmental education, 

community engagement, and responsible corporate governance collectively form the foundation for 

sustainable development. 

Addressing persistent challenges such as climate change, biodiversity loss, and resource depletion 

demands integrated, evidence-based, and equitable approaches. By fostering interdisciplinary 

collaboration and long-term commitment across the six domains identified in the proposed framework, 

societies can move beyond awareness toward transformative action, ensuring ecological resilience, 

economic prosperity, and social well-being for current and future generations. 
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