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Abstract 

Bangladesh stands at the crossroads of rapid technological advancement and increasing 

environmental vulnerability. This paper examines the interdisciplinary nexus between 

sustainability and society in the context of Bangladesh’s unique socio-environmental 

landscape, with a particular focus on the role of social science research. Drawing on 

empirical studies, national strategies, and grassroots initiatives, we analyze how renewable 

energy, smart urbanization, AI, and green technologies influence socio-ecological outcomes 

and everyday livelihoods. From a social science perspective, the paper emphasizes how civil 

society engagement, legal activism, and community-driven innovation act as catalysts for 

sustainable development, especially within the informal economy and climate-sensitive 

regions. It further explores how social research can frame, interpret, and evaluate the 

adoption of emerging technologies such as Multi-Agent Systems (MAS), AI-driven carbon 

capture, and digital governance frameworks in advancing the SDGs. Case studies from 

industrial symbiosis, environmental litigation, and the conservation of the Sundarbans 

illustrate how integrated, participatory, and socially grounded approaches are essential for a 

just and resilient sustainability transition in Bangladesh. 

 

1. Introduction 

The Indo-Pacific region is witnessing rapid technological and environmental transformations, 

which have significant implications for social organization, governance, and equity. As one 

of the most climate-vulnerable countries globally, Bangladesh provides a compelling context 

for examining the interplay between sustainability and society. The dual challenge facing the 

country—mitigating the impacts of climate change while harnessing technological innovation 

for inclusive development—demands an interdisciplinary approach. 

This paper positions social science research as central to understanding sustainability 

transitions. It investigates how Bangladesh navigates environmental and technological change 

through the lenses of governance, equity, collective action, and participation. By analyzing 

the intersections of environmental science, digital innovation, social policy, and grassroots 

activism, we demonstrate how social science perspectives provide critical insights into the 

pathways of sustainable development. 

 

 

 

 



2. Environmental Change and Social Impact 

Bangladesh's deltaic geography and dense population make it especially vulnerable to 

climate-induced hazards. Rising sea levels, saltwater intrusion, heatwaves, and cyclones 

threaten rural livelihoods and urban resilience alike. According to the World Bank (2021), 

climate change could displace over 13 million people in Bangladesh by 2050. 

From a social science perspective, these challenges are not merely environmental—they are 

deeply social. Environmental degradation disproportionately affects women, indigenous 

communities, and those in informal settlements. Gender roles shape who bears the burden of 

water scarcity and agricultural decline, while poverty and landlessness limit the adaptive 

capacity of marginalized groups. The loss of arable land exacerbates rural-urban migration, 

contributing to new forms of urban precarity, including slum expansion and public health 

crises (e.g., Dhaka’s PM2.5 levels exceeding WHO safe thresholds). 

By focusing on lived experiences and social inequalities, social science research illuminates 

the human dimensions of environmental change, revealing how vulnerability is structured by 

class, gender, and geography. 

 

3. Technological Innovations for Sustainability 

Technological innovations are critical to mitigating environmental challenges, but their 

societal impacts depend on accessibility, governance, and equity. The government of 

Bangladesh has integrated digital technologies into climate resilience and sustainability 

initiatives, but the adoption of such technologies must be evaluated through a social science 

lens. 

• Renewable Energy: The IDCOL program has facilitated over 6 million solar home 

systems, reaching 20 million people (UNDP, 2020). Yet, research shows that 

affordability and maintenance challenges limit their uptake among the poorest 

households, raising questions of distributive justice. 

• Digital Agriculture: Platforms like Krishi Call Centre and e-Krishok offer climate-

smart advice, but studies highlight barriers related to digital literacy, gender gaps in 

mobile phone ownership, and reliance on informal networks of knowledge exchange. 

• Smart Urbanization: IoT-based waste management and solar street lighting in 

Narayanganj demonstrate innovation, but their success hinges on public trust, 

institutional accountability, and citizen participation in urban planning. 

• AI and MAS: Research on AI-enabled carbon capture and Multi-Agent Systems at 

BUET suggests potential benefits in industrial zones, but the social science challenge 

lies in examining governance models, industrial compliance, and the ethical 

implications of AI adoption. 

By interrogating who benefits, who is excluded, and how technologies reshape social 

relations, social science research makes visible the politics of technological change. 

 

 



4. Civil Society and Legal Activism 

Bangladesh has a strong tradition of grassroots activism and environmental litigation, which 

provides critical insights into how social agency influences sustainability outcomes. 

• Bangladesh Environmental Lawyers Association (BELA): Through public interest 

litigation, BELA has shaped environmental policy on brick kilns, river encroachment, 

and industrial waste. These cases demonstrate how legal activism transforms public 

discourse and reconfigures state accountability. 

• Community-Based Adaptation (CBA): NGOs such as BRAC and Practical Action 

enable community-driven solutions, from floating agriculture to cyclone-resistant 

housing. Social science analysis of CBA highlights the role of local knowledge, 

collective agency, and gender-sensitive adaptation in shaping resilience. 

• Youth Movements: Groups like YouthNet for Climate Justice illustrate how young 

people mobilize digital platforms for advocacy while simultaneously engaging in 

local actions. These movements are important case studies of intergenerational social 

change and participatory governance. 

Civil society thus emerges as a crucial actor not only in service delivery but also in redefining 

the normative frameworks of environmental justice. 

 

5. Governance, Institutions, and the Role of Research 

Bangladesh’s policy frameworks, such as the Bangladesh Climate Change Strategy and 

Action Plan (BCCSAP) provide ambitious roadmaps. However, from a social science 

perspective, their effectiveness depends on institutions, power relations, and processes of 

policy translation. 

• Policy Frameworks: While policies highlight integration and global partnerships, 

research must examine whose interests are prioritized and how local communities are 

represented. 

• Institutional Gaps: Weak implementation reflects bureaucratic inertia, overlapping 

mandates, and limited decentralization. Social science research emphasizes how 

institutional silos and lack of participatory governance constrain progress. 

• Knowledge Translation: Research often remains confined to academic or 

bureaucratic circles. Strengthening university-government-CSO partnerships is 

essential for making research actionable. 

Here, social science underscores governance not as a technical exercise but as a contested 

arena of negotiation, participation, and accountability. 

 

 

 

 



6. Case Studies 

The following case studies demonstrate how integrated approaches can be interpreted through 

social science analysis: 

• Sundarbans Conservation: Satellite monitoring and AI-based fire detection support 

mangrove conservation. However, social research shows that long-term success 

depends on community participation, recognition of indigenous rights, and 

negotiation of local livelihoods. 

• Industrial Symbiosis in Narayanganj: Waste heat recovery and shared treatment 

facilities reduce emissions. Yet, their adoption depends on industrial actors’ trust, 

willingness to cooperate, and the presence of regulatory incentives. 

• Air Quality Monitoring in Dhaka: Low-cost sensors and public dashboards enhance 

transparency. Social science research examines how access to environmental 

information empowers citizens, influences local activism, and pressures 

policymakers. 

These cases illustrate that technological interventions only achieve sustainability when 

embedded in social processes of participation, governance, and justice. 

 

7. Challenges and the Way Forward 

• Financing Gaps: International climate financing remains inconsistent. Social science 

research highlights how power asymmetries in global finance shape access to 

resources and national priorities. 

• Inclusion: Many tech-based solutions overlook marginalized groups. Participatory 

and gender-sensitive design can bridge these inequities, but requires sustained 

investment in social research. 

• Capacity Building: Beyond technical training, policymakers and youth need 

exposure to systems thinking, social research methods, and participatory governance 

practices. 

• South-South Collaboration: Social science can facilitate mutual learning within the 

Indo-Pacific—Bangladesh’s experience with disaster preparedness can inform island 

nations, while it can learn AI strategies from technological frontrunners. 

 

8. Conclusion 

Bangladesh’s experience demonstrates that sustainability is as much a social process as it is a 

technological or ecological one. Social inclusion, legal empowerment, and participatory 

governance are not peripheral but central to sustainability transitions. Social science research 

provides the frameworks to analyze, interpret, and advance these transitions in ways that are 

equitable and context-sensitive. 

With the right support, Bangladesh can serve not only as a case of vulnerability but as a 

model for socially grounded sustainability transitions in the Indo-Pacific. 
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