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Abstract 

 

The global dependence on fossil fuels continues to threaten environmental sustainability, particularly in rapidly 

urbanizing and densely populated cities like Dhaka. Despite their finite and environmentally detrimental nature, 

fossil fuels remain the principal energy source worldwide. This research examines current energy consumption 

patterns in Dhaka, Bangladesh, and investigates public awareness of renewable energy, intending to develop 

recommendations to promote energy-efficient behaviors. The study employs a mixed-methods approach: 

quantitative data were gathered from an online survey of 600 residents, while qualitative insights were obtained 

through interviews with local energy experts. Results indicate that although residents display moderate 

awareness of renewable energy technologies, energy-efficient habits are insufficiently practiced. These findings 

highlight the critical need for targeted interventions to promote behavioral change. The implications of this study 

extend to similarly dense urban contexts, offering evidence-based strategies for increasing renewable energy 

adoption and reducing overall energy consumption, thus advancing the sustainability agenda for Bangladesh and 

comparable global cities. 

 

Keywords: Green roof; Indoor thermal comfort; Temperature variance; One-to-one interview; Energy efficiency 

in buildings. 
 

1 Introduction 

 

The global energy landscape is characterized by a persistent reliance on fossil fuels, which, while historically 

foundational to industrial and urban growth, are finite and increasingly acknowledged as primary contributors to 

environmental degradation and climate change (Manshour & Lehmann, 2025). Urban centers, especially in 

developing regions, are at the forefront of this challenge, consuming vast amounts of energy and generating 

significant greenhouse gas emissions. In Bangladesh, Dhaka exemplifies the complexities of urban energy 

management: as one of the world’s most densely populated cities, its energy demands strain existing 

infrastructure and amplify the urgency of transitioning toward sustainable alternatives. 

Researchers worldwide are continually seeking ways to mitigate the environmental impacts of fossil fuel 

consumption by promoting the adoption of renewable energy sources and enhancing energy efficiency 

(Manshour & Lehmann, 2025). However, successful energy transitions are not solely technological; they require 

significant shifts in public behavior and awareness. Notably, there is a global research gap in understanding how 

urban residents perceive and engage with renewable energy, particularly in the context of developing countries 

with scarce natural energy resources. 

This study aims to bridge that gap by systematically investigating energy consumption practices and the level of 

public awareness regarding renewable energy among residents of Dhaka. By leveraging both quantitative and 

qualitative data, the research identifies barriers and opportunities for fostering sustainable energy behaviors, 

providing actionable insights for policymakers and stakeholders in Bangladesh and similarly situated urban 

environments. 

2. Materials and Methods  

This study adopts a mixed-methods approach, integrating quantitative and qualitative data to provide a 

comprehensive analysis of energy consumption patterns and public awareness of renewable energy in Dhaka. 
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2.1 Quantitative Data Collection 

A structured online survey was administered to 600 residents of Dhaka. The questionnaire was designed to 

capture a range of variables, including: 

• Demographic characteristics (age, gender, education, income) 

• Current energy consumption practices (appliance use, daily routines, electricity usage) 

• Awareness and perceptions of renewable energy technologies (solar, wind, green roofs) 

• Barriers and motivators for adopting energy-efficient behaviors 

The survey items were informed by previous empirical studies on energy consumption and thermal comfort 

(Nkurikiyeyezu et al., 2020; Yeh & Chapman, 2021). 

2.2 Qualitative Data Collection 

To supplement the quantitative findings, semi-structured interviews were conducted with a panel of energy 

experts in Dhaka, including academics, policymakers, and industry practitioners. The interviews explored: 

• Expert assessments of current energy infrastructure and policy frameworks 

• Professional perspectives on public attitudes toward renewable energy 

• Recommendations for promoting sustainable behavior change in urban settings 

2.3 Data Analysis 

Quantitative data were analyzed using descriptive and inferential statistics, with particular attention to identifying 

patterns of energy use and levels of renewable energy awareness across demographic groups. Qualitative data 

were subjected to thematic analysis to extract key insights and triangulate findings from the survey. 

 

 
 

                     Figure 1. Public Response Pie Chart 

 

 
 

                                                         Figure 2. Public Response Pie Chart 
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3. Results  

 

3.1 Demographic Overview 

Of the 600 survey respondents, approximately 54% were male and 46% female, with ages ranging from 18 to 65 

years (mean age: 34). The sample was representative of Dhaka’s urban socioeconomic diversity, including a 

range of educational backgrounds and household income levels. 

 

(a) 

 

                                                (b) 

 

 Figure 3. (a) Public Response Pie Chart (b) Public Response Diagram  

 

3.2 Energy Consumption Patterns 

Figure 1 shows the breakdown of household energy consumption by appliance category. The majority of energy 

use was attributed to space cooling (air conditioners and fans: 47%), followed by lighting (20%), refrigeration 

(15%), and other appliances (18%). 
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                                                          Figure 4. Public Response Diagram  

 

 

 

                                                             Figure 5. Public Response Diagram  

                                               

                                Table 1. Average Monthly Household Energy Consumption (kWh) 

Appliance Category Mean (kWh) Standard Deviation 

Space Cooling 120 28 

Lighting 51 15 

Refrigeration 36 12 

Other 46 16 

 

Most respondents reported little or no monitoring of their household energy usage, and only 22% had 

implemented energy-saving measures such as LED lighting or programmable thermostats. 

3.3 Awareness and Perceptions of Renewable Energy  

Survey results indicated moderate levels of awareness regarding renewable energy technologies. While 65% of 

respondents had heard of solar energy, only 34% were familiar with green roofs or other passive cooling 

techniques. A mere 18% reported any direct use of renewable energy systems in their homes (e.g., solar panels or 

solar water heaters). The main perceived barriers to adoption were: 

• High initial investment costs (72%) 

• Lack of information or technical knowledge (58%) 

• Concerns about reliability and maintenance (43%) 
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3.4 Energy-Efficient Behaviors 

Despite moderate awareness, energy-efficient habits were not widely practiced. Only 27% of respondents 

regularly turned off appliances when not in use, and just 15% set their air conditioning to recommended 

temperature ranges. Less than 10% had participated in any community or government program promoting energy 

efficiency. 

3.5 Expert Insights 

Interviews with energy experts in Dhaka corroborated the survey findings, emphasizing the following themes: 

• There is a disconnect between public awareness and actual behavior change, often due to economic and 

social factors. 

• Policy incentives for renewable energy are insufficiently publicized and poorly targeted at urban 

residents. 

• Community engagement and educational campaigns are lacking, limiting the scale and impact of 

sustainable energy initiatives. 

Experts advocated for an integrated approach combining financial incentives, robust public education, and 

supportive regulatory frameworks to drive both awareness and action. 

 

4. Discussion 

 

4.1 Comparison with Global Urban Contexts 

The findings from Dhaka align with global research indicating that awareness alone does not translate into 

sustainable energy behaviors (Manshour & Lehmann, 2025; Yang et al., 2018). In many urban environments, 

technological and economic barriers are compounded by behavioral inertia and limited user engagement. Studies 

in arid and rapidly urbanizing regions have similarly highlighted the importance of combining traditional passive 

strategies with modern innovations to optimize energy use and occupant comfort (Manshour & Lehmann, 2025). 

4.2 Behavioral Interventions for Energy Efficiency 

Evidence from recent literature suggests that non-intrusive, user-centered interventions—such as real-time 

feedback systems, automated thermal comfort controls, and personalized energy recommendations—can 

significantly reduce energy consumption in buildings (Nkurikiyeyezu et al., 2020; Ihianle et al., 2022). For 

example, the use of heart rate variability as a biomarker for thermal comfort enables automated adjustment of 

HVAC systems, potentially achieving substantial energy savings without compromising user satisfaction 

(Nkurikiyeyezu et al., 2020). Similarly, non-invasive pose detection algorithms can provide real-time feedback 

for energy-efficient control, further closing the gap between perceived and actual comfort (Yang et al., 2018). 

4.3 Policy and Infrastructure Implications  

Dhaka’s limited renewable energy adoption is symptomatic of broader infrastructural and policy gaps. As noted 

by experts, effective strategies must address both supply-side constraints (e.g., access to affordable solar 

technologies) and demand-side behaviors (e.g., consumer education, financial incentives). International case 

studies demonstrate the effectiveness of integrated policy approaches, including: 

• Mandating green infrastructure in building codes (Yeh & Chapman, 2021) 

• Deploying cloud-based HVAC management systems that adapt to occupant preferences (Ihianle et al., 

2022) 

• Supporting community-driven renewable energy initiatives 

4.4 Recommendations for Dhaka and Similar Cities  

Based on the research findings and comparative literature, the following recommendations are proposed for 

Dhaka and cities facing similar challenges: 

1. Enhanced Public Education: Launch targeted campaigns to inform residents about the benefits and 

practicalities of renewable energy and energy efficiency. 

2. Financial Incentives: Expand subsidies and micro-financing options for household adoption of solar 

panels, solar water heaters, and passive cooling measures. 
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3. Behavioral Feedback Systems: Encourage the deployment of smart meters and user-friendly energy 

dashboards to provide real-time feedback on energy consumption. 

4. Policy Integration: Update building codes to mandate or incentivize the inclusion of passive and active 

renewable energy systems in new constructions and renovations. 

5. Community Engagement: Foster local energy cooperatives and neighborhood initiatives to share 

knowledge, reduce costs, and build social norms around sustainability. 

5. Conclusion 

Dhaka’s continued reliance on fossil fuels, coupled with insufficient energy-efficient practices and limited 

renewable energy adoption, underscores the critical need for behavioral and policy interventions. This study 

reveals a moderate level of awareness among residents regarding renewable energy, but also a significant gap 

between knowledge and action. Addressing these challenges requires a holistic approach that integrates public 

education, financial incentives, user-centered technology, and robust regulatory frameworks. 

The insights gained from this research are applicable beyond Dhaka, offering a roadmap for other densely 

populated and resource-constrained cities seeking to advance their sustainability agendas. Increasing renewable 

energy usage and decreasing overall energy consumption represent essential steps toward a more sustainable and 

resilient urban future for Bangladesh and comparable global contexts. 
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