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Role of PWD in Sustainable Urbanization and Future
Planning in Construction Materials (AAC)

Mohammad Shamim Akhter!

2023 has been a particularly challenging year for Urban Economies. The Russia-Ukraine war has brought new
challenges to the economy even before the global economic recession caused by the Covid-19 pandemic has
been overcome. All over the world inflation rate is becoming higher in many countries due to facing various
challenges including rising oil prices, dollar crisis, import crisis, food shortage. For this reason the cost of
living has increased and employment has decreased at a significant rate in many countries. As a result urban
economies are being disrupted. In this global context the theme of the World Habitat Day 2023 has been set as
"Resilient urban economies. Cities as drivers of growth and recovery".

To deal with the existing economic crisis, in the light of the theme of World Habitat Day and considering the
context of Bangladesh, special emphasis needs to be placed on sustainable urbanization.The main goal of
sustainable city or green city planning is to reduce carbon emissions, waste, air pollution and water pollution.
Besides this saving energy and waste management are some of the goals of sustainable urbanization as well.
PWD is working to build sustainable cities keeping these issues in mind.

Activities of PWD in sustainable urbanization

PWD is the pioneer in the construction area of Bangladesh. PWD has made significant changes in the
construction of government buildings with the aim of building a sustainable city. Some of this are-

Use of non-fired blocks almost in all buildings to reduce carbon emissions and air pollution;
b. Installation of solar panel and rain water harvesting system in all buildings for use of renewable energy;

c. Setting up sewage treatment plant (STP) for waste management and reuse of treated water in car wash,
gardening, flushing system in toilet which will contribute to reduce water & air pollution;

d. Use of censored light, automatic motors to save electricity. Use of censored water taps, dual flushing
system to save water.

Use of non-fired bricks in all projects to achieve Sustainable Development Goals (SDGs) and to reduce
carbon emissions for sustainable urbanization

Several initiatives have been taken by PWD to achieve the Sustainable Development Goals (SDGs), especially
the Goal 11 (make cities and human settlements inclusive safe and resilient). For sustainable urbanization, eco-
friendly construction materials are used in all the projects implemented by PWD.

!Chief Engineer, PWD

I RS w00 P 6 Y




Every year one percent of soil is used for brick production in Bangladesh.58% of air pollution in Dhaka and its
surroundings is due to the nearby brick kilns. Therefore environment friendly non-fired blocks (such as
concrete solid bricks, concrete hollow bricks autoclaved aerated concrete blocks) are being used instead of
burnt bricks in almost all the projects under implementation by PWD to protect environment and agricultural
land. Autoclaved Aerated Concrete (AAC) is widely used in construction works all over the world, especially
in developed countries.

Concept of Autoclaved aerated concrete (AAC) and its utility

Autoclaved Aerated Concrete (AAC) is a lightweight, precast, cellular concrete building material,
eco-friendly, suitable for producing concrete-like blocks, wall panels, floor and roof panels, cladding (facade)
panels and lintels. It is composed of sand, calcined gypsum, lime, cement, water and aluminium or paste. AAC
products are cured under heat and pressure in an autoclave.

\

Image 1: Autoclaved Aerated Concrete (AAC)

When AAC is mixed and cast in forms, several chemical reactions take place that give AAC its light weight
(20% of the weight of concrete) and thermal properties. Aluminum powder reacts with calcium hydroxide and
water to form hydrogen. The hydrogen gas foams and doubles the volume of the raw mix creating gas bubbles
up to 3 millimetres (1/8 in) in diameter. At the end of the foaming process, the hydrogen escapes into the
atmosphere and is replaced by air. When the forms are removed from the material, it is solid but still soft. It is
then cut into either blocks or panels and placed in an autoclave chamber for 8 -12 hours. During this steam
pressure hardening process, when the temperature reaches180 - 190 °C and the pressure reaches 800 to 1,200
kPa (8.0 to 12.0 bar; 120 to 170 psi), sand reacts with calcium hydroxide to form calcium silicate hydrate,
which gives AAC its high strength and other unique properties.

In our country burnt clay brick or fire-brick is the highest used building material till now. This is not only
destroying our environment but also reducing the arable land by using top soil.

AAC blocks are light weight & can be the best replacement of fire-brick. These blocks of different densities
& sizes can be used in construction of very small to very big buildings including meeting the requirement of
insulation for sound proofing, fire resistance, energy saving etc. AAC has the highest fire resistance rating of
all building materials. The vulnerability to destruction by earth-quake is much lower due to its light weight.

High speed construction of buildings with minimal labor cost can be achieved with AAC Wall panels, Floor
panels & roof panels. In comparison with fire-brick it will also be cheaper.
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AAC has several advantages over other cement construction materials, one of the most important being its
lower environmental impact.

Image 2: Use of AAC in Residential House Image 3: Use of AAC in High Rise Building

* Improved thermal efficiency reduces the heating and cooling load in buildings. High energy saving.

* Porous structure gives superior fire resistance. AAC has one of the highest hourly fire-resistance ratings
per inch of any building material. A 4 AAC wall carries a 4-hour (UL) rating. AAC is non-combustible
AAC units offer excellent fire protection for fire- rated walls, stairwells, columns, beams, corridors and
shaft walls.

*  Workability allows accurate cutting, which minimizes the generation of solid waste during use.

* Eco-friendly in nature not producing pollution in the environment and contributes to LEED rating green
building material.

» Resource efficiency gives it lower environmental impact in all phases from the processing of raw materials
to the ultimate disposal of waste.

* Being lighter in weight the blocks can be handled easily. The lighter weight saves cost and energy in
transportation, labour expenses, and increases chances of survival during seismic activity.

» Larger size blocks & panels lead to faster masonry work.
* Reduces project cost.

* Good ventilation: This material is very airy and allows the diffusion of water, reducing humidity inside the
building. AAC absorbs moisture and releases humidity, helping to prevent condensation and other
problems related to mildew.

* Non-toxic: There are no toxic gases or other toxic substances in autoclaved aerated concrete. It does not
attract rodents or other pests, and cannot be damaged by them.

* Accuracy: Panels and blocks made of autoclaved aerated concrete are produced to the exact sizes needed
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before leaving the factory. There is less need for on-site trimming. Since the blocks and panels fit so well
together, there is less use of finishing materials such as mortar.

* Long-lasting: The life of this material is longer because it is not affected by harsh climates or extreme
weather changes, and will not degrade under normal climate changes.

Considering the advantages, compliances & ongoing increasing demand of construction of buildings in our
country we should move to AAC. Sand is abundant in our country & it is the main raw material & it is about
65-70% of AAC. Since it is light weight the material cost will be lower for AAC than other similar building
materials. The requirement of reinforcement will be lower. Consequently the construction cost will also be
lower than that with conventional firebricks & solid concrete.

Only one or two AAC production plants with capacities 500-1000m3/day has been set up in our country very
recently. A few AAC plants is going to be set up shortly. There is still a very big vacuum for substantial
replacement of fire brick with AAC blocks & panels. People with the knowledge of the advantages of using
AAC have started using AAC in their construction work. But most of the rural people are not aware of AAC
and in some cases they even don’t know the environmental impact & disadvantages of using fire bricks. So an
awareness program should be thrown in different ways to educate the people & make them aware in this
regards.

It is easy to predict that Autoclaved Aerated Concrete (AAC) will make a breakthrough in the construction
sector of Bangladesh in future.And in this regard as always, with the aim of setting an exemplary example, the
Public Works Department continues to plan for setting up AAC plants. On December 12, 2022 Honorable
Prime Minister Sheikh Hasina asserted that the Bangladesh of 2041 will be a smart Bangladesh. She also said
the government has fixed four bases — smart citizens, smart economy, smart government and smart society— to
make the country ‘Smart Bangladesh’. Echoing the dream of the Hon'ble Prime Minister, PWD is committed
to building a sustainable, smart city by introducing new technologies in the field of construction.
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Building Resilient Urban Economies:
HBRI's Impact And Innovations

Md. Ashraful Alam', Nahid Ferdous Dristy?

Introduction

Urbanization, characterized by the migration of populations from rural to urban areas, has become a defining
trend of the 21st century. According to the United Nations, cities are home to 55% of the global population,
projected to reach 68% by 20500, While pulsating with opportunities and economic vigor, these urban areas
face challenges ranging from infrastructural pressures to environmental vulnerabilities. For countries like
Bangladesh, rapid urbanization is accompanied by the dual challenges of environmental threats and the urgent
need for sustainable development. Building resilient urban economies that can absorb shocks, adapt, and thrive
amidst adversities has emerged as an imperative in this intricate landscape. This paper will delve into the
concept of resilient urban economies, particularly in the context of Bangladesh, and spotlight the role played
by the Housing and Building Research Institute (HBRI) in nurturing urban resilience synergized with
sustainable growth.

The Nexus of Urbanization and Economic Resilience

Urban areas have long been recognized as engines of economic growth. According to the World Bank, cities
contribute nearly 80% of the global GDP®!. Urban centers like Dhaka and Chittagong in Bangladesh have
increasingly become hubs for industries, businesses, and innovation, significantly driving national economic
development®!. Urbanization is a double-edged sword, offering economic opportunities on the one hand while
presenting vulnerabilities on the other. Let us dissect this interplay:

a. Urban Centers as Economic Powerhouses

The ascendancy of cities as epicenters of economic activity is a globally acknowledged trend. Cities offer a
concentration of human capital, fostering innovation and collaboration. In Bangladesh, the transformative
potential of urban areas is evident in hubs like Dhaka and Chittagong.

Economic Diversification : Beyond the dominant garment industry, which is a significant contributor to the
country's GDP™, cities in Bangladesh have witnessed a proliferation of IT services, finance, real estate, and
tourism sectors. This diversification is critical for resilience, ensuring that economic downturns in one sector
do not devastate the entire urban economy.

Innovation and Start-up Culture : Urban centers in Bangladesh have become hotbeds for start-ups and
innovation, with increased access to digital technologies, venture capital, and a young, tech-savvy population
seeking entrepreneurial avenues.

'Director General, HBRI. 2Research Architect, HBRI
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b. The Shadow of Vulnerabilities

While urban centers are bustling with opportunities, they also grapple with challenges that can undermine their
economic promise.

Natural Disasters: Being Located in the deltaic region, Bangladesh is inherently wvulnerable to
hydro-meteorological threats like cyclones, floods, and river erosion. With its high population densities, cities
become high-risk zones during such events.

Infrastructure Deficit: Many cities in Bangladesh have expanded rapidly without commensurate
infrastructural growth. This leads to issues like waterlogging, traffic congestion, and inadequate waste
management, all of which can hamper economic activities and diminish the quality of urban life.

Social Challenges: Rapid urbanization often leads to the mushrooming of informal settlements, or slums.
These areas, marked by poverty, poor sanitation, and limited access to services, can become areas of
socio-economic vulnerability, affecting broader urban resilience.

Economic Disparities : While cities generate wealth, they can also accentuate economic disparities. It's vital
that the fruits of urban growth are equitably distributed to ensure social stability and cohesion, which are
foundational to economic resilience.

Building Resilient Urban Economies : HBRI’s multidimensional approach in achieving resilient urban
economies requires a holistic and integrative approach. In Bangladesh, the Housing and Building Research
Institute (HBRI) has championed a series of initiatives that exemplify this integrated strategy :

a. Research and Innovation : The transition towards resilient urban economies necessitates continuous
innovation in construction materials and methods. HBRI's commendable research on sustainable
construction technology and alternative materials such as sand cement solid block, sand cement hollow
block, thermal block, non-fired solidification block, compressed stabilized earth block (CSEB),
interlocking block, AAC block, (Fig 1) etc. have paved the way for reduced carbon footprints, thus
integrating economic growth with environmental consciousness.

(@) (b) ©
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Fig 1: (a) Sand Cement hollow block, (b) CSEB (c) Sand Cement solid block,
(d) Thermal block, (e) Interlocking block, (f) AAC block.
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b. Building Codes and Standards : Ensuring resilience in
urban infrastructure is imperative. Through rigorous
building codes and standards, HBRI ensures that urban
expansion in Bangladesh adheres to globally recognized best
practices in resilience and safety. Since HBRI is the
custodian authority of Bangladesh National Building Code
(BNBC) therefore, HBRI is regularly updating the code in
order to establish minimum standards for design,
construction, quality of materials, use and occupancy,
location and maintenance of all buildings within Bangladesh
in order to safeguard life, limb, health, property and public Fig 2: Bangladesh National Building Code (BNBC)
welfare.

c. Capacity Building : A resilient urban economy stands on
the foundation of a skilled workforce. Through
workshops like "Nijer bari nijei kori", “Training program
to create skilled workers” (Fig 3), HBRI is capacitating
local constructors and stakeholders, ensuring that modern
construction practices permeate all community levels.
Besides, HBRI is also providing internship programs on
technical sector to the students of Polytechnique and
other such institutes.

Fig 3: Training Program for Construction Workers

d. Disaster Preparedness : Equipping cities to handle calamities is synonymous with safeguarding their
economies. HBRI's thrust on disaster preparedness ensures minimal disruption to urban economic
activities, even in the face of challenges. Recently, HBRI has accomplished a Bangladesh-Japan joint
venture project titled “SATREPS-TSUIB” (2016-2022) whose main objective was to find a complete set
of tools and techniques appropriate Bangladesh for seismic assessment and retrofitting of existing
vulnerable buildings. As an outcome of the project 5 manuals have been developed (Fig 4). This was also
intended to help us prepare urban planning strategies that can make our cities resilient against probable
disasters triggered by earthquakes.

SEISMIC SEISMIC RETROFIT
EVALUATION OF DESIGN OF

Fig 4: Outcomes of TSUIB project: 5 manuals or guidebooks.

e. Community Engagement: Building resilience is a collective endeavor. HBRI ensures that resilience
strategies resonate with the people they protect by emphasizing community involvement.

f. Policy Advocacy: Crafting a resilient urban economy necessitates a supportive policy backdrop. Through
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its advocacy, HBRI is instrumental in bringing resilience to the forefront of Bangladesh's urban
development policies.

Conclusion

World Habitat Day 2023's emphasis on resilient urban economies illuminates a critical facet of sustainable
development. Cities, in their vibrancy and potential are undoubtedly the mainstay of economic progress, and
as Bangladesh's urban landscape burgeons, the call for resilient urban economies becomes ever more poignant.
Urban resilience is not just about withstanding natural calamities. It is equally about safeguarding and
nurturing the economic vitality of urban areas. Cities fortified against natural disasters yet marred by economic
inequities or infrastructural bottlenecks can hardly be deemed resilient. True resilience weaves together the
socio-economic fabric of urban societies, ensuring that cities are places of equitable growth, innovation, and
prosperity.In this light, the role of institutions like HBRI becomes pivotal. Through its multifaceted initiatives,
ranging from innovative research to community engagement, HBRI has underscored its commitment to
holistic urban resilience. HBRI's endeavors echo the essence of World Habitat Day, focusing not just on
structures but on the very soul of cities—their people.

As we envision the future of urban Bangladesh, it is imperative to embed resilience in every facet of urban
planning and development. This includes:

Proactive Planning : The need for preemptive strategies that anticipate challenges and incorporate resilience
from the outset.

Stakeholder Collaboration : Bringing together policymakers, businesses, community leaders, and citizens to
co-create resilient urban futures.

Continuous Innovation : Adapting to the dynamic nature of cities, spurred by technological advancements
and changing socio-economic landscapes HBRI in a continuous process of innovation.

With HBRI at the forefront of these endeavors, Bangladesh is not just responding to the imperatives of urban
resilience but is also shaping a blueprint for other nations grappling with similar challenges. As the momentum
towards World Habitat Day 2023 amplifies, let us remember that resilient urban economies are not mere
destinations but continuous journeys requiring unwavering commitment, collective action, and an undying
spirit of innovation.
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Clean Air for Resilient Urban Economies: Enhancing
Prosperity through Environmental Responsibility

Professor Dr. Ahmad Kamruzzaman Majumder

1.1. Introduction

Clean air is an indispensable component for nurturing resilient urban economies in Dhaka, Bangladesh. As one
of the world's most densely populated cities, Dhaka faces severe air quality challenges due to rapid
urbanization, industrial growth, and heavy traffic congestion. Tackling air pollution is not just an
environmental concern but a fundamental economic imperative. Poor air quality adversely impacts workforce
productivity, leading to increased healthcare costs and hindering economic growth. In Dhaka, where attracting
talent and foreign investments is crucial, clean air serves as a magnet for skilled professionals and businesses.
It fosters a conducive environment for industries to thrive, enhances the city's competitiveness, and contributes
to a sustainable urban economy. By implementing effective air quality regulations, investing in sustainable
transportation, and promoting green urban planning, Dhaka's local government can catalyze clean air
initiatives that are not only vital for the health and well-being of its residents but also instrumental in fortifying
the city's economic resilience and long-term prosperity.

1.2. The Nexus of Clean Air and Urban Economic Resilience
Economic Productivity and Human Capital

In Bangladesh, where urbanization is occurring at a rapid pace, clean air is increasingly essential for economic
productivity. Dhaka, the capital and largest city, faces significant air quality challenges due to a high
population density, rapid industrialization, and traffic congestion. In 2021, Dhaka was ranked as one of the
most polluted cities globally, with a PM2.5 concentration exceeding the World Health Organization's (WHO)
recommended limits. This dire air quality has a tangible impact on the workforce, leading to higher
absenteeism and reduced productivity.

Moreover, attracting and retaining talent in Dhaka is a critical concern for economic growth. The city's air
pollution issues have led to concerns about the quality of life, impacting its ability to draw skilled professionals
and international investments. Addressing air quality is pivotal for Dhaka to compete effectively in the global
talent market.

Reducing Healthcare Costs

Air pollution in Dhaka is also associated with significant healthcare costs. The economic burden of

Chairman, Department of Environmental Science, Dean, Faculty of Science, Stamford University Bangladesh
Chairman, Center for Atmospheric Pollution Studies (CAPS) & Joint Secretary, Bangladesh PoribeshAndolon (BAPA)

I ﬁﬂaﬂ%ﬁaﬂaow) oo)




pollution-related illnesses, including respiratory diseases and cardiovascular problems, weighs heavily on
Bangladesh's healthcare system. As healthcare resources are diverted towards treating pollution-related
illnesses, Dhaka's healthcare system is strained, potentially affecting its overall economic development.

1.3. Clean Air as an Engine of Economic Growth
Investment Attraction and Business Competitiveness

Clean air initiatives can significantly impact Dhaka's ability to attract investments and enhance business
competitiveness. As investors increasingly prioritize sustainability and corporate social responsibility, they are drawn
to cities that demonstrate a commitment to clean air and environmental stewardship. Clean air can make Dhaka a more
attractive location for businesses, leading to increased foreign direct investment (FDI) and job creation.

Innovation and Technological Advancements

While Dhaka faces substantial air quality challenges, it also presents opportunities for innovation and
technological advancements. Embracing clean technologies and sustainable urban planning can not only
address air pollution but also drive economic growth. Initiatives that promote green technologies and
sustainable practices can foster innovation hubs within the city, generating new economic opportunities.

1.4. Environmental Sustainability and Economic Stability
Beyond Economic Growth: The Imperative of Sustainable Development

For Dhaka and Bangladesh as a whole, sustainable development is a pressing need. The country is susceptible
to the impacts of climate change, and poor air quality exacerbates these challenges. Investing in clean air
measures contributes to the city's resilience against environmental risks and climate change, aligning with
Bangladesh's broader sustainability goals.

Urban Green Spaces and Economic Value

Dhaka's urban planning can benefit from incorporating green spaces and sustainable infrastructure. Not only
do these initiatives improve air quality, but they also enhance property values and tourism potential. As Dhaka
strives for economic stability, green urban planning can provide an additional source of economic value.

1.5. Regulatory Measures and Collaborative Efforts
Strengthening Air Quality Regulations

In Bangladesh, strengthening air quality regulations is crucial to address the pressing issue of air pollution in
Dhaka. Implementing and enforcing emissions standards for industries and transportation can help reduce
pollutant emissions. Additionally, rigorous enforcement mechanisms are necessary to ensure compliance with
these regulations.

Inter-City and Regional Collaboration

Air pollution in Dhaka often extends beyond city boundaries, necessitating regional collaboration. Bangladesh
can collaborate with neighboring countries on transboundary air pollution issues. Regional agreements and
partnerships can help create a comprehensive approach to addressing air quality challenges in Dhaka.

1.6. Technological Solutions and Public Awareness

Technological Innovations for Real-time Air Quality Monitoring

In Dhaka, technological innovations for real-time air quality monitoring are critical. This approach provides

policymakers and the public with timely and accurate data to inform policies and take preventive measures.
Real-time monitoring can be instrumental in addressing Dhaka's air quality crisis.
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Public Education and Behavioral Change

Raising public awareness in Dhaka about the importance of clean air is essential. Engaging communities in
Dhaka in environmental stewardship can lead to behavioral changes that reduce pollution. Empowering
Dhaka's residents with knowledge and encouraging collective responsibility are vital steps toward improving
air quality.

1.7. Case Studies: Exemplary Cities Leading the Way

Beijing, China: Transforming Air Quality through Policy and Technology

While not directly comparable to Dhaka, Beijing's experience with air quality improvement provides valuable
insights. Through stringent policies, investment in clean technologies, and public awareness campaigns,

Beijing has made significant progress in addressing air pollution. Dhaka can draw inspiration from Beijing's
success in tackling air quality issues.

London, United Kingdom: Urban Green Initiatives for Clean Air and Economic Growth

London's green initiatives have not only improved air quality but also boosted economic growth. Dhaka can
learn from London's experience in leveraging urban green spaces to enhance property values and tourism,
contributing to economic prosperity.

1.8. The role of local government in reducing air pollution

The role of local government in reducing air pollution is paramount, as it plays a crucial part in implementing
policies, regulations, and initiatives that directly impact the quality of air within a specific municipality or
region. Here are some key responsibilities and actions that local governments can take to mitigate air pollution:

i.  Developing and Enforcing Air Quality Regulations:

. Local governments can establish and enforce air quality regulations tailored to the unique challenges of their
region. This may include emissions standards for industries, transportation, and construction activities.

. They can monitor compliance with these regulations and impose penalties for violations to ensure that
businesses and individuals adhere to clean air standards.

ii. Promoting Sustainable Transportation :

. Local governments can invest in public transportation infrastructure and promote the use of electric
vehicles, bicycles, and walking as alternatives to private car use.

. Implementing policies such as congestion pricing, carpool lanes, and promoting ride-sharing can help
reduce traffic-related emissions.

iii. Encouraging Green Building Practices :
. Local governments can incentivize green building practices, including energy-efficient designs and the

use of sustainable materials.

. They can establish building codes and standards that promote energy efficiency and reduced emissions
from buildings.

iv.  Supporting Renewable Energy Initiatives :

*  Local governments can facilitate the transition to clean energy sources by promoting solar, wind, and
other renewable energy installations within their jurisdiction.
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Offering incentives and streamlining permitting processes for renewable energy projects can encourage
their adoption.

Urban Planning and Green Spaces :

Incorporating green spaces, parks, and urban forests into urban planning can help absorb pollutants and
improve air quality.

Promoting mixed-use development and reducing urban sprawl can lead to more sustainable
transportation patterns and reduced air pollution.

Waste Management and Recycling :

Efficient waste management practices, including recycling and waste-to-energy facilities, can help
reduce emissions from landfills.

Local governments can also promote waste reduction and recycling programs to minimize the generation
of pollutants.

Public Awareness and Education:

Local governments can play a vital role in raising public awareness about the health and environmental
impacts of air pollution.

Public education campaigns can encourage individuals and businesses to adopt practices that reduce emissions.
Monitoring and Data Collection:

Establishing air quality monitoring networks and sharing real-time air quality data with the public can
promote transparency and help residents make informed decisions about outdoor activities during times
of poor air quality.

Supporting Research and Innovation:

Local governments can fund and support research initiatives that focus on air quality improvement and
the development of innovative technologies to reduce pollution.

Partnering with local universities and research institutions can foster a culture of innovation and
knowledge exchange.

Collaboration with Regional and National Authorities:

Collaborating with regional and national authorities is essential, as air pollution often transcends local
boundaries. Local governments can participate in regional efforts to address pollution sources that affect
multiple jurisdictions.

Conclusion

In Bangladesh, particularly in Dhaka, clean air is not merely an environmental aspiration; it is a linchpin of
urban economic resilience. As Dhaka grapples with rapid urbanization, industrialization, and population
growth, recognizing the symbiotic relationship between clean air and economic prosperity becomes
paramount. By investing in air quality measures, Dhaka can fortify its economic foundations, entice
investments, and pave the way for sustainable and resilient urban development. Local governments play a
critical role in reducing air pollution by implementing policies, regulations, and initiatives that target sources
of pollution within their jurisdictions. By taking proactive steps to improve air quality, they can enhance public
health, attract investment, and create more livable and sustainable communities.Addressing air pollution is an
imperative that can usher in a new era of urban economic vitality and environmental stewardship, positioning
Dhaka as a thriving, competitive, and sustainable global city.
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Significance of Electromechanical
Works In Promoting Sustainable Cities

Shekhar Chandra Biswas

The necessity for sustainable development is becoming more and more important as cities around the world
struggle with the serious issues of growing urbanization and environmental degradation. The idea of
sustainability involves a wide range of elements, such as electricity distribution, transportation infrastructure,
and energy efficiency.

Three crucial areas are going to be explored here: energy-efficient electrical infrastructure, cutting-edge
transportation technologies for urban mobility, and smart grid technology for sustainable power distribution.

The significance of energy-efficient electrical infrastructure in accomplishing sustainability goals is covered in
depth in the first proposition. Due to urban areas' growing need for electricity, it is pivotal to create systems that
reduce energy use and maximize the use of resources. This section will look at many tactics, including utilizing
smart meters, renewable energy integration, and energy-efficient building design, to reduce total electricity use
and encourage an eco-friendly future.

The second subject matter will scrutinize cutting-edge transportation methods specifically created to meet the
issues that contemporary cities face. In a city, traditional forms of transportation are becoming increasingly
insufficient as populations continue to increase exponentially. In this area, we'll talk about new technologies,
such as shared mobility services, electric vehicles (EVs), and sophisticated traffic management technology,
that can cut carbon emissions while revolutionizing urban mobility.

Finally, we will dig into the role that smart grid technology plays in guaranteeing sustainable urban power
distribution. The traditional electrical grid faces significant inefficiencies, including transmission losses and a
lack of adaptability when integrating renewable energy sources. By using cutting-edge monitoring methods,
this section will outline the benefits of smart grids for both analog and digital communication networks that
increase dependability while maximizing the use of renewable energy.

We can learn more about these three significant areas by looking at energy-efficient electrical infrastructure,
smart grid technology, and creative transportation systems for urban mobility. To promote sustainable
electricity distribution, this essay will highlight the key to the construction of really sustainable,
environmentally friendly towns that can meet their needs without sacrificing the welfare of future generations.

Energy-efficient Electrical infrastructure:

Energy-efficient electrical systems are a crucial component of the electromechanical operations necessary for
the construction of sustainable cities. It is impossible to emphasize the importance of this topic because it holds
the secret to making cities grow in harmony with their surroundings. We can use cutting-edge methods and
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technologies to transform our current electrical system and open the door to a greener and more ecologically
sound urban environment. Enhancing the energy efficiency of electrical infrastructure is one strategy through
the use of smart grids. These sophisticated systems make use of sensors and communication technology to
monitor and regulate the flow of power in real time. Depending on demand patterns, power distribution can be
changed dynamically.

Intelligent grids can optimize energy use, cut down on waste, and ultimately minimize carbon emissions.
Additionally, these grids can self-heal, allowing them to quickly identify problems or malfunctions and reroute
electricity as necessary, maintaining a constant power supply while reducing downtime.

The incorporation of renewable energy sources is another direction that should be investigated in the
underlying electrical systems. Sustainable towns can use solar or wind power turbines to produce local, clean
electricity. This dispersed strategy not only decreases dependency on fossil fuels while also reducing
transmission losses across vast distances for moving electricity. Additionally, integrating renewable energy
with battery storage systems and energy sources provides effective energy management by keeping extra
energy during times of low demand and releasing it when it is most needed. Additionally, a decisive component
of electrical infrastructure that is energy-efficient is encouraging people to conserve energy. Smart meters
installed at residential or business premises allow people to track their energy usage in real time to ensure
correct consumption. With this knowledge, they may make wise decisions about their consumption habits and
pinpoint opportunities for development to reduce waste. Incentives like time-of-use pricing are also available
and might persuade users to change their high-energy consumption behaviors at times of day when demand is
lower, off-peak.

Because of its potential to alter contemporary urban environments, the subtopic of energy-efficient electrical
infrastructure within electromechanical works for urban sustainability deserves immediate attention. We may
establish a future where cities develop in accordance with their natural setting through the use of smart grids,
embracing renewable energy sources, and promoting energy conservation among inhabitants. By utilizing
these cutting-edge strategies and instruments, metropolitan areas will become more resilient, self-sufficient,
and far more prepared to face the hardships of a rapidly changing world.

Innovative Transportation Technologies for Urban Mobility:

Innovative transportation solutions for urban mobility must be developed in the field of electrical and
mechanical engineering to promote sustainable urbanization. With these cutting-edge modes of transportation,
communities are propelled into a future where mobility is effective, environmentally friendly, and integrated
seamlessly.

The concept of automated flying cars, which have the potential to transform urban transportation, is one such
ground-breaking system. Imagine a busy metropolis with sleek electric air taxis gliding overhead, negotiating
congested streets and avoiding gridlocked traffic with ease. Although it may appear like something out of an
actual science fiction film, this futuristic vision is quickly turning into a reality. These self-driving aircraft are
thrilling, but they also have a lot of promise to revolutionize urban transportation. By flying, they relieve traffic
on the ground and significantly cut commuter travel times. Additionally, these aircraft may run on electricity
rather than fossil fuels, which makes them environmentally beneficial and helps places with bad air quality.
Morevere, they can operate from small helipads or even rooftops in highly populated regions thanks to their
vertical takeoff and landing capabilities, which negate the need for major infrastructure upgrades. but it's
rapidly becoming fact, like something out of a science fiction film. The creation of hyper loop systems is
another unprecedented achievement in urban transportation. With the aid of electromagnetic levitation, these
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future pod-like vehicles will zoom through vacuum-sealed tubes at speeds of more than 600 mph (965 kph).
With their unparalleled speed and efficiency, commuters may cover huge distances in a matter of minutes
rather than hours while consuming very little energy.

Additiona in a hyper loops have the ability to connect far away cities with ease, essentially eliminating physical
obstacles while encouraging regional economic growth. Hyper loops may further decrease their carbon
footprint by utilizing renewable energy sources like solar power or regenerative braking devices that transform
kinetic energy into electricity during deceleration periods

Urban mobility as we currently understand it is being redefined by several cutting-edge transportation
technologies that are part of the electrifying mechanical works necessary for sustainable cities. Autonomous
flying cars that glide above urban landscapes offer quick commutes, less traffic, and cleaner air. Similar to this,
hyper loop systems have the potential to transform long-distance travel while limiting environmental effect
thanks to their remarkable speed and energy efficiency. Embracing these cutting-edge transportation solutions
is crucial for a greener and more efficient future as communities work to establish sustainable urban
landscapes.

Smart Grid Technology for Sustainable Power Distribution:

Smart grid technologies greatly aid sustainable development in urban power distribution. This sophisticated
infrastructure improves upon existing power grids by incorporating cutting-edge communication, control, and
monitoring technologies. The smart grid improves electricity production, transmission, and use through the use
of real-time data analysis and machine-learning techniques. Having such modern technology in place allows
for better control over energy usage, less waste, and more sustainability for the environment.

The ability of smart grid technology to increase overall system reliability is one of its main benefits. Due to
declining infrastructure or unanticipated events, traditional power systems frequently experience regular
outages and blackouts. However, smart grid technology makes real-time monitoring possible and enables quick
isolation of broken parts or high-demand areas. System operators will receive quick notifications when
maintenance or repairs are required, enabling to carry them out without substantially interrupting the power

supply.

A further important aspect proven achievable by smart electricity networks is the use of sources of clean
energy. Depending on the weather, solar panels and wind turbines produce electricity intermittently. A smart
grid, however, may successfully control these oscillations by allocating excess energy produced during peak
periods for later usage during low-demand hours. This not only guarantees a steady supply of electricity but
also maximizes the use of renewable resources while reducing dependency on fossil fuels.

Furthermore, by utilizing advanced grid technologies, consumers actively contribute to the distribution of
sustainable power. Consumers become more aware of their electricity consumption habits when they have
access to real-time information about their energy usage patterns and expenses through user-friendly interfaces
offered by smart meters or mobile applications. Armed with this information, they may make wise choices
about their energy usage by taking actions like scheduling high-energy activities for off-peak times or buying
more energy-efficient products, which will ultimately reduce their carbon footprints.

For modern cities to achieve sustainable electricity distribution, innovations in smart grids must be integrated
into urban environments. Through real-time monitoring and quick response mechanisms, it can increase
system reliability and guarantee a constant supply of electricity. The use of renewable energy sources and
active customer participation in energy management also contribute to environmental sustainability. Smart grid
technology is a workable option for maximizing energy output, transmission, and consumption while reducing
environmental effects as cities continue to expand and demand for electricity rises.
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A comprehensive strategy that incorporates energy-efficient electrical infrastructure, cutting-edge
transportation systems for urban mobility, and smart grid technologies for sustainable power distribution is
required for the development of sustainable cities. A greener and more efficient urban environment depends on
these three interconnected factors.

Energy-efficient electrical infrastructure is essential to reducing greenhouse gas emissions and conserving
resources. By implementing advanced technologies such as LED lighting, smart meters, and efficient building
designs, cities can significantly reduce their energy consumption. This not only benefits the environment but
also lowers electricity costs for residents and businesses.

Advanced transportation systems play a vital role in promoting sustainable mobility within cities. The
integration of electric vehicles, bike-sharing programs, and efficient public transportation networks can help
reduce traffic congestion and air pollution. Moreover, incorporating renewable energy sources into
transportation systems further will aid in sustainability goals.

Utilizing smart grid technology, which optimizes energy use and incorporates renewable energy sources into
the grid, makes it possible to control power distribution effectively. With the help of this clever system,
electricity flow can be monitored and managed in real-time in order to effectively balance supply and demand.
Cities can reduce their dependency on fossil fuels while assuring a consistent power supply by employing clean
energy sources like solar or wind power.

In establishing sustainable cities that prioritize environmental preservation without compromising quality of
life, electromechanical works are fundamental. Achieving long-term sustainability goals requires the adoption
of energy-efficient electrical infrastructure, cutting-edge transit systems for urban mobility, and smart grid
technology. To guarantee a more environmentally friendly future for subsequent generations, governments,
urban planners, engineers, and individuals must collaborate to adopt these solutions.
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Structural Regularity in Building Design:
Enhancing Resilience in the City for Disaster Risk Reduction

Dr. Mohammad Sharfuddin'
Sawgat Ahmed Shuvo?

Cities serve as the economic engines of the world, collectively generating more than 80% of the global Gross
Domestic Product (GDP). Consequently, any economic turmoil within cities affects both urban and rural areas
impacting the life of the people all across the globe. Several critical infrastructures support the city economies;
such as buildings, roads, bridges, and many more.

Within this urban landscape, buildings emerge as central players, accommodating the businesses, industries,
and institutions that fuel the economic activities of a city. Commercial structures serve as the backbone for
offices, retail stores, and restaurants; while industrial facilities facilitate manufacturing and logistical
operations. The nature and concentration of these buildings reflect the unique economic specialization of each
city. Therefore, it becomes imperative to prioritize the resilience of buildings as a fundamental component of
overall city resilience.

This article will demonstrate how the structural regularity in building design can impact the building resilience
for Disaster Risk Reduction (DRR) through triple bottom line perspectives of environmental, economic and
social. Structural regularity of building refers to some characteristics such as continuous load paths, uniform
floor heights, symmetrical floor plans and equal resistance to lateral loads along both orthogonal axes.
Bangladesh National Building Code 2020 illustrated several types of plan and vertical irregularities in article
2.5.5.3. Certainly, structurally irregular buildings come with a set of advantages and disadvantages. On the
positive side, they offer opportunities for enhancing architectural aesthetics, customizing floor plans to
specific needs, and optimizing the use of irregular sites. However, on the flip side, they present disadvantages
such as reduced structural integrity, increased construction complexities, and greater vulnerability during
disasters like earthquakes.

When a building is irregular in its structural design, it tends to generate greater internal forces, including axial
force, shear force, and torsion. These irregularities can significantly impact the structural integrity and stability
of the building. To compensate for these increased internal forces and to maintain the required level of
structural strength and safety; it becomes necessary to use more concrete and reinforcement materials. Even
sometimes it becomes nearly impossible to compensate those irregularities. When the quantity of construction
materials used in building projects increases, it typically results in higher embodied greenhouse gas (GHG)
emissions.
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Embodied GHG emissions refer to the total carbon footprint associated with the production, transportation,
and installation of construction materials and components. A study has found that a 15-story reinforced
concrete building with a moderately irregular floor plan generates approximately 1% more embodied
greenhouse gas (GHG) emissions per square meter of net floor area compared to a regular floor plan building,
while the similar building with a highly irregular floor plan generates over 3% more Embodied GHG
Emissions (EGHGE). With the increase of the height of the building, the net area increases and the amount of
EGHGE also increases. As reported in the Sixth Assessment of the Intergovernmental Panel on Climate
Change (IPCC), buildings accounted for approximately 21% of worldwide greenhouse gas (GHG) emissions
in the year 2019. Therefore, reduction of EGHGE regarding the structural regularity can significantly reduce
the overall carbon footprint and enhance building resilience from ecological perspective.

Green House Gas Emission vs Plan Irregularity of Building
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Certainly, an increase in the quantity of construction materials results in a corresponding rise in construction
costs. Moreover, during disaster like earthquake; structurally irregular buildings are at a notable risk of
damage. This demands a substantial investment in retrofitting and repairs in the post-disaster period which
leads to an escalation in the building's overall life cycle cost. Besides, numerous studies have illustrated that
earthquake-induced damage to buildings amplifies "business interruption (BI)" losses, which can substantially
hamper a city's economic resilience during disaster. Moreover, earthquake causes structural damage and even
collapse of the building which causes deaths and injuries. Therefore, these events cause greater loss of social
wellbeing of a community. The catastrophic earthquake that struck Turkey on February 6, 2023 has led to
significant loss of life, displaced millions in nearly a dozen cities, and cause economic damage to
approximately 4% of the country's annual economic production. Enhancing the structural resilience of
buildings can contribute to an increase in the social resilience of a city.

The preceding discussion underscores the fact that structurally regular buildings offer greater resilience in
terms of ecological, economic, and societal considerations. However, this raises the question of whether we
should avoid the construction of irregular buildings. BNBC 2020 provided different provisions to incorporate
those irregularities. However, it is preferable to maintain the structural regularity while accommodating
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thearchitectural irregularities to increase the aesthetics and floor functionality.

Structural regularity in building design is not merely a technical consideration; it is an important issue of urban
resilience and sustainability. As cities continue to evolve, prioritizing regularity in building design is essential
for a future where cities prosper economically while minimizing their impact on the planet.
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Role of PWD for Ensuring Sustainable
Cities and Resilient Urban Economics in Bangladesh
SK ToufiqurRahman', Md. Kamruzzaman?, Md. ShafiqurRahman?

Resilient urban economics is an approach to economic development in urban areas that prioritizes enhancing
the capacity of cities to withstand and recover from disruptions and stresses while also fostering sustainable
growth. Bangladesh has experienced a dramatic transition from a predominantly agricultural to an increasingly
urban society. Today, cities such as Dhaka, Chittagong, and Sylhet are hubs for industrial production,
commerce, and human capital. However, the increasing concentration of resources and population in urban
areas also poses an important issue: vulnerability to natural disasters like cyclones, floods, and earthquakes.

Adopting a resilient urban economic framework is crucial for promoting long-term economic stability and
prosperity. In Bangladesh, the Public Works Department (PWD) emphasizes the importance of resilient urban
economies, in which sustainable infrastructure is not merely an aspirational objective but an operational
necessity. Improved housing and infrastructure can stimulate economic growth by creating jobs and attracting
businesses. This article examines how the construction of resilient and sustainable public and industrial
infrastructures could have a significant influence on Bangladesh's urban economic growth and recovery.

The construction of resilient and sustainable domestic, industrial, and infrastructure facilities can indeed have
a significant influence on Bangladesh's economic growth and recovery. Resilient infrastructure ensures that
businesses can continue to operate even in the face of adversity. This helps maintain economic stability by
reducing disruptions to production and supply chains. A resilient infrastructure also attracts foreign investment,
as investors are more likely to commit resources to areas with dependable infrastructure. The impact of natural
disasters on industrial production cannot be overstated. Cyclones, floods, and earthquakes have the capacity to
halt production lines, damage machinery, and disrupt labor forces for prolonged periods. This is an avoidable
risk if industrial buildings are constructed to be more sustainable and less vulnerable to natural calamities.

The recent earthquakes in Turkey and Morocco have demonstrated the tragic loss of life and severe economic
damage. The economic impacts are mainly due to the damage to buildings and cities, which would cost a lot
of money. Damage to structures and infrastructure is the most obvious and immediate effect of earthquakes.
They demolish equipment, structures, and infrastructure, and they impede production. An earthquake inflicts
serious indirect effects as the economic damage spreads through trade networks and supply chains. Developing
countries like Bangladesh are more likely to experience more severe negative growth effects. Evidence from
past earthquakes with at least 1,000 fatalities, such as those in Chile, Colombia, Haiti, India, Indonesia, Italy,
and Japan,shows that in the year after an earthquake, GDP is, on average, around one percentage lower than
otherwise comparable economies(1). Most of the economic cost relates to reconstruction. According to the
World Bank, the cost of direct physical damage caused by earthquakes is equivalent to 4 percent of Turkey’s
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GDP in 2021, and for Morocco, the cost to theeconomy could be as much as 8% of GDP®.

It is essential to implement stringent building codes for industrial buildings to ensure their safety, durability,
and compliance with local regulations. Site selection and planning for industrial and infrastructure facilities
that minimize environmental impacts, such as avoiding flood and earthquake-prone regions, The Public Works
Department (PWD) follows the provisions of Bangladesh Building Code and standard construction practices
to ensure the building's ability to withstand heavy equipment, machinery, and loads by mandating
seismic-resistant designs with proper detailing. PWD started following the latest Bangladesh National Building
Code (BNBC-2020) as soon as it became effective. This includes specifying appropriate building materials,
ensuring proper structural design with proper analysis considering soil type, seismic zone, seismic design
category, appropriate framing system, structural importance category and respective suggested load for the
structure.Structures which are designed by following BNBC-2020 allows facilities to withstand extreme
weather events, natural disasters, and other shocks like Earthquake.

Industrial structures play a vital role in the total GDP and economic sustainability of any country. If industrial
structures are constructed to withstand the forces of nature, they can continue to function under adverse
circumstances. This has a double economic benefit. First, sustained production ensures that the domestic
market remains unaffected, thereby preserving economic stability. Second, many industries in Bangladesh,
such as the garment industry, are primarily export-oriented. Continued production after any natural disaster
ensures a steady supply of exports and, by extension, remittances. Thus national economy will not collapse
drastically after disasters like earthquake or flood and economic revival will be a relatively easier task. PWD
is responsible for the structural design vetting of buildings including private and industrial buildings sent by
Building Construction (BC) committee to PWD. In this process PWD follow the BNBC-2020 strictly which
contributes significantly to ensure urban resiliency.

Another most forward-looking approaches to resilient urban economics is the focus on green building. Green
buildings are designed to reduce negative impacts on the environment and provide healthy spaces for people.
The Public Works Department (PWD) has a significant impact on the development and implementation of
green building practices in a region. The design of green buildings and infrastructure emphasizes energy
efficiency, water conservation, and waste reduction. This includes the use of locally sourced or recyclable
materials. The use of green infrastructure solutions, such as permeable pavements, green roofs, and rainwater
harvesting systems, serves to effectively manage storm water and mitigate the urban heat island effect. The use
of energy-efficient and renewable energy technologies, such as LED illumination and modern HVAC systems,
is necessary in order to mitigate energy usage. The integration of renewable energy sources, such as solar
panels, into the facility's design can effectively reduce dependence on fossil fuels and mitigate carbon
emissions.

A safe, healthy, affordable and sustainable housing is a basic need of every human being and their family along
with food and clothes. To become a productive and effective member of society, to ensure blossoming of
children and thriving of families, a decent living place is mandatory. It is more than a basic need; without
which a society cannot become civilized, flourished and progressed. PWD is working relentlessly to ensure
sustainable cities by implementing sustainable housing projects. Among the implemented housing projects by
PWD, "Construction of multistoried residential apartments for government employees in Azimpur, Dhaka" has
created an illustration of sustainable, safe, and environment-friendly urban housing with modern facilities®.
The project has ground coverage of only 21%; 79% of the area is open or covered with greenery. Already, more
than 3000 trees of fruits and medicinal plants and a great number of flowering trees have been planted. Three
big play fields, two mind-blowing water bodies, and walkways are providing the best living environment. The
residential apartments are well designed to ensure cross-ventilation and natural lighting. For the prevention of
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fire hazards, emergency exits and firefighting equipment are installed on every floor.

The project was planned and designed to be environmentally sound and energy efficient. To minimize
electricity consumption, LED lights have been used. Besides, lead-free, environmentally friendly paints have
been used inside and outside of the buildings. A modern sewerage treatment plant, or STP, has been
incorporated to produce a contaminant-free effluent that is suitable for discharge. To save fuel, a reticulated
LPG gas system has been incorporated. Besides, as an option for renewable energy, solar panels have been
installed in every building. The generated electricity will be added to the on-grid systems of the buildings.
Moreover, PWD have implemented similar other projects in Mirpur, Motijheel, Malibag, Tejgaon, Jhigatolaetc
within Dhaka city and outside of Dhaka like in Chattogram, Noakhali etc. These projects will help proper
mental and physical development of children and provide a soothing living environment of its inhabitants. As
a consequence, productivity of people within the city and can contribute significantly in the GDP of our
country.

Bangladesh is at risk of probable earthquake of high magnitude. It is mentionable that we have been
experiencing a good number of small scale earthquakes over the last few years. To address this alarming
situation and to make existing vulnerable buildings more seismic resilience, minimize economic loss and save
human life PWD is very active. Though, enormous technological advancement has been achieved, still we
can’t predict earthquake precisely. So the best way to prepare for it is to plan an effective and expedited
recovery process after the earthquake, assessment of the existing buildings and make the vulnerable building
earthquake resilience. PWD is pioneer in seismic assessment and retrofit design in Bangladesh. Retrofitting
can be a cost-effective way to address various issues in existing structures while extending their useful life.
Retrofitting technology could be used to make a vulnerable building earthquake-resistant without demolishing.
So, seismic assessment and retrofit of vulnerable buildings are also contributing significantly to ensure a
sustainable and less vulnerable urban city.

PWD and JICA worked collaboratively to enrich the technical knowledge and working capacity of the
engineers of PWD for seismic assessment, retrofitting design, and construction of existing RC-framed public
buildings. A series of manuals and guidelines have been prepared. The engineers of PWD, with the technical
assistance of the JICA expert, tried to adapt the Japanese retrofit technology to local construction conditions
and practices. PWD has performed several retrofitting projects on existing buildings in Bangladesh, including
the Tejgaon fire station building, the Meteorological Bhaban, Mymensingh medical, Betar Bhabanetc®.

The long-term economic benefits of investing in resilient infrastructure are enormous. Cities become more
attractive for foreign investment when they are less vulnerable to natural disasters. Additionally, resilient cities
also have the edge in attracting human capital, as people prefer living in places where their livelihoods are not
at constant risk. In essence, resilient urban economics is not merely a public safety measure but also a
competitive advantage for cities in the global marketplace. PWD is playing a vital role to achieve the objective
to ensure resilient urban economics by constructing sustainable cities.
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Resilient Urban Economy through Industrial Symbiosis:
A Special Focus on Dhaka City

Zannatul FerdousTithi, Rihana Parvin, Nipa and Nishat, Tasnim Sumaya*

Introduction

The concept of resilient urban economies has received a lot of attention in an era of rising urbanization and
increasing global concerns. Cities all across the world are always looking for new ways to improve their
sustainability, adaptability, and economic robustness. One well-known example is "Industrial Symbiosis."
Industrial Symbiosis is a paradigm shift in urban planning and economic development that strives to create
more resilient and sustainable urban economies. It is a concept founded on circular economy and resource
efficiency principles. At its core, industrial symbiosis aims to maximize resource utilization, eliminate waste,
and promote collaboration among various companies within an urban environment. Girard (2014)
characterized the model with environmental high-tech industries, networks of small and medium-sized
businesses, and production of new goods and services with little environmental impact through recycling and
reusing waste, materials, water, and other resources, which lowers the demand for resources and energy. This
is how, the model takes on the synergistic, circularization and symbiosis processes as tools to multiply bonds.

Industrial Symbiosis by 4R Model

Industrial symbiosis is a system approach to a more sustainable and integrated industrial system (Chertow and
Ehrenfeld, 2012), which identifies business opportunities that leverage under-utilized resources (such as
materials, energy, water, capacity, expertise, assets etc.). Industrial symbiosis has also been seen as a practical
approach to “enhance resource efficiency, reduce waste generation and GHG emissions via material, energy,
by-products exchange between different processes and industries” (Sun et al., 2017), and thus has been
included at the core of strategies to promote the transition towards the Circular Economy, through promoting
flows of resources through multiple cycles across different sectors of activities and supply chains. Industrial
symbiosis is a related concept that tries to create a closed-loop system in which waste from one industry
becomes a resource for another. Industrial symbiosis can be viewed as an extension of the 3R principle, which
includes recovering resources from waste streams. The goal of industrial symbiosis through circular economy
can be achieved by proposed 4R mechanism.

The 4R concept is a cornerstone of the circular economy. Reduce, reuse, recover and recycle stands for 4R
concept which associate with the production, consumption, end of product and treatment in industry. The
"Reduce" concept encourages industries to minimize resource use, waste generation, and environmental
impacts during the production process. The “Reuse” concept relates with the consumption of goods by
repeatedly. By the end of the product, reprocessing of the used product can be illustrated as “recycling”.

*MS Research Scholars, Session 2021-2022, Department of Geography and Environment, University of Dhaka.
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Different types of treatment plant can be used for “recovery” process for allocating the resources properly

(Figure 1).
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Figure 1: Proposed Regenerative for Industrial Symbiosis by 4R Model

The circular economy's purpose is to keep resources in use for as long as possible, reducing waste and
pollution. The 4R concept is a method of accomplishing this goal by minimizing trash generation, reusing
items and materials, and recycling them at the end of their useful life. The 4R idea is an expansion of the 3R
paradigm that involves recovering resources from waste streams.

Urban Resilient Economy by 4R Model

Within the context of sustainable development, an urban resilient economy refers to a city's ability to maintain
economic stability and prosperity while effectively adapting to and recovering from various shocks, stresses,
and challenges, such as those related to environmental sustainability and climate change. This concept
emphasizes the integration of economic resilience with long-term development objectives, supporting a
balance of economic growth, social equity, and environmental stewardship. Integrating industrial symbiosis
with sustainable development and the establishment of an urban resilient economy can be an effective strategy
for creating environmentally, socially, and economically sustainable cities. r

The 4R model, which stands for "Reduce, Reuse, Recycle, and Recover," is an extended and more
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comprehensive framework for managing resources and waste in an environmentally responsible manner.
Integrating the 4R model into industry can play a significant role in promoting an urban resilient economy by
addressing resource efficiency, waste reduction, and environmental sustainability. The 4R model’s relation to
an urban resilient economyis explained below.

Resource Efficiency (Reduce)

Resource Conservation: Industries become less dependent on resources, enhancing resilience to scarcity
and price fluctuations.

Economic Resilience: Reducing waste and operational costs bolsters economic resilience.
Waste Minimization (Reuse, Recycle, and Recover)

Reuse of Materials: Encourages material reutilization, cutting costs and reducing reliance on new
resources.

Recycling: Conserves natural resources, lowers environmental impact, and reduces industry's footprint.
Waste Recovery: Creates new revenue streams, boosting economic resilience.
Environmental and Climate Resilience

Reduced Environmental Impact: Lowers pollution, emissions, and energy use, fostering a healthier
environment.

Mitigating Climate Change: Sustainable practices aid climate change mitigation, reducing risks from
extreme weather events.

Local Economic Development
Job Creation: Establishing recycling and recovery facilities generates jobs, supporting local economies.
Community Resilience

Less Environmental Impact: Cleaner and safer environments benefit local communities, bolstering
resilience.

Policy and Governance

Supportive Regulations: Local governments can enact policies encouraging 4R practices, aligning with
urban resilience goals.

Incentives for Resilience: Governments can incentivize industries adopting the 4R model, fostering
resilient urban economies.

The 4R model offers a holistic approach to resource and waste management, enhancing sustainability and
resilience. It reduces resource dependence, minimizes waste, and promotes circular economy practices,
benefiting urban areas and industry's economic and environmental performance.

By reducing resource dependency, minimizing waste, and adopting circular economy practices, industries can
contribute to the overall resilience of urban areas while simultaneously improving their own economic and
environmental performance.
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a. Textile and Garment Industry:

* Dhaka's textile and garment industry can optimize resources through collaboration with nearby dyeing
facilities, reducing water and energy use.

*  Dyeing units can reuse treated wastewater, cutting freshwater use and curbing pollution.

*  Waste heat can benefit neighboring industries or residential areas.

b. Food Processing and Agriculture:

*  Collaboration with local farmers ensures a fresh supply of raw materials for food manufacturers.

* Food waste can fuel nearby biogas plants for renewable energy.

c. Construction and Demolition Waste Management:

* Recycle construction waste like concrete and bricks for new projects.

*  Partnering with waste recycling companies reduces demand for new materials and waste generation.
d. Renewable Energy and Waste Management:

*  Combine renewable energy production with waste management for a sustainable approach.

*  Excess renewable energy can power waste-to-energy plants, converting waste to electricity or heat.
e. Information Technology (IT) and Electronics:

* IT and electronics industries can collaborate to recycle and refurbish electronic devices, reducing e-waste

and extending product lifecycles.
f. Chemical Manufacturing and Water Treatment:
*  Partner chemical manufacturers with water treatment plants to enhance processes for cleaner discharges.
Special Focus on Dhaka City

Dhaka is the capital and largest city in Bangladesh. According to Dhaka's economy is the largest in
Bangladesh, providing $213.3 billion in nominal gross state product and $740 billion in purchasing power
parity terms as of 2022. Dhaka's economy accounts for 40% of Bangladesh's GDP.The city serves as a main
financial hub. Creating industrial symbiosis by 4R mechanism can enhance the quality, profit maximization

and sustainability more.

Industrial symbiosis is a valuable concept that can be applied across various industries in urban areas,
including Dhaka, Bangladesh, to promote resource efficiency, reduce waste, and enhance economic and
environmental sustainability. The following discussion includes a few instances of industrial symbiosis in
several Dhaka-based industries.

An Illustration of Plastic Recycling and Packaging in Dhaka City

Plastic waste is a significant concern in Dhaka. Plastic recycling facilities can collaborate with different types
of manufacturing company to source recycled plastics for their materials.
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Figure 2: Industrial Symbiosis forthe Production of Ball Pen from Plastic Waste Applying the 4R Concept

For example, plastic industries in Dhaka produce more wastage. Firstly they should produce low amount of
waste and the plastic products can be used repeatedly by reusing mechanism. The scraps and waste which
cannot be recycled or reused should dumb in appropriate dumping spot (Figure 2).

This circular process can make more resilient economic condition in Dhaka city. By 4R mechanism the
expenditure will be decreased and profit will be increased by increasing production which makes the economy

more resilient.
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Figure 3: Integration of Different Concepts for Resilient Urban Economy
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Implementing industrial symbiosis in Dhaka, the capital of Bangladesh, can significantly contribute to

sustainable development and the creation of an urban resilient economy (Figure3). The following sections

discuss how industrial symbiosis can be incorporated into the city’s development plans to address these issues.

a.

{ 20 (RS fimpi 200

Sustainable Development in Dhaka

Resource Efficiency: Encourage industries in Dhaka to adopt resource-efficient practices by reusing,

sharing, and recycling materials and resources.

Environmental Stewardship: Promote cleaner production processes and reduce pollution and emissions in

industries through the collaborative exchange of resources and environmental best practices.

Economic Prosperity: Foster collaboration and networking among industries, which can lead to increased

economic opportunities, job creation, and the growth of local businesses in Dhaka.

Social Equity: Ensure that the benefits of industrial symbiosis initiatives reach all segments of Dhaka's

population, particularly vulnerable communities residing in industrial areas.

Innovation and Technology Transfer: Facilitate the sharing of innovative technologies and knowledge

among industries to improve overall competitiveness and contribute to sustainable development goals.
Urban Resilient Economy in Dhaka

Resource Diversification: By sharing resources and materials within industrial symbiosis networks,
Dhaka's industries can diversify their resource supply, reducing dependence on centralized and vulnerable

supply chains.

Waste Reduction: The reduction of waste generation through industrial symbiosis aligns with the city's

efforts to manage waste effectively, especially in densely populated areas.

Economic Stability: Collaboration among industries enhances economic stability, as they can support each

other during economic downturns or supply chain disruptions, contributing to Dhaka's urban resilience.

Local Economic Development: Industrial symbiosis initiatives can stimulate local economic development

and provide opportunities for Dhaka's residents to access jobs and services within their communities.

Emergency Preparedness: Dhaka's industries can collaborate in disaster preparedness and response efforts
by sharing resources and expertise, improving the city's overall resilience to natural and man-made

disasters.

Infrastructure Resilience: Collaborative use of infrastructure within industrial symbiosis networks can

reduce the risk of infrastructure failures during emergencies, ensuring continuity of operations.

Energy Efficiency: Sharing excess energy and heat between industries can lead to energy savings and

greater resilience to energy supply disruptions.
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c. Key Strategies for Implementing Industrial Symbiosis in Dhaka

* Industrial Clusters: Identify and promote industrial clusters or zones where industries with symbiotic
potential can co-locate and collaborate.

* Policy and Regulation: Enact supportive policies and regulations at the local and national levels to

incentivize and facilitate industrial symbiosis initiatives in Dhaka.

e Capacity Building: Provide training and support to industries to encourage their active participation in

industrial symbiosis activities.

* Community Engagement: Involve local communities, stakeholders, and NGOs in the planning and
development of industrial symbiosis initiatives to ensure that social and environmental benefits are

maximized.

Conclusion

The integration of industrial symbiosis with sustainable development and the creation of an urban resilient
economy can offer multiple benefits for cities and industrial sectors. Industrial symbiosis involves the
collaborative and mutually beneficial exchange of resources, materials, energy, and expertise among different

industries or organizations.

In Dhaka, where urban growth and industrialization are rapidly intensifying, industrial symbiosis can help
balance economic development with environmental sustainability and resilience. Adopting the 4Rs can help
industrial companies save money on waste removal and treatment while also contributing to environmental
sustainability. The 4R idea is basic to the progress of a round economy. By lessening waste and contamination,

we can make a more reasonable future for us and people in the future.
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Unveiling the Trajectory of Dhaka’s
Waste Generation and Carbon Credit Revenue
Evolution towards sustainable economy

Dr. ANM Safiqul Alam Shaheen'

Dhaka, the capital city of Bangladesh, has been grappling with a burgeoning waste generation challenge in
recent years. As its population continues to grow, so does the volume of waste produce daily. However, amidst
this environmental concern, Dhaka has also been making progresstowards sustainability by exploring
innovative waste management solutions and initiatives. Moreover, the city has been delving into the potential
of carbon credit revenue generation, aiming to transform its waste management practices into a source of
income while contributing to a more sustainable economy. The trajectory of waste generation and carbon
credit revenue in Dhaka reflects its commitment to addressing environmental issues and fostering economic
sustainability.

The substantial production of methane (CH4) from municipal solid waste (MSW) poses a significant
environmental concern due to its 34 times higher global warming potential compared to carbon dioxide (CO?).
This means that the world needs to take action to make sure that MSW is managed in a sustainable way. The
increasing lack of land around the world makes the waste-to-energy (WtE) strategy for managing municipal
solid waste (MSW) in urban places look like a good idea. Not only does WtE help relieve land pressure, but it
also creates electricity, heat, and green jobs. Changing the moisture content of MSW in a sensitivity study
shows that MSW with low moisture content has a higher energy potential and less GHG emissions. Burning
MSW could be a way for Bangladesh to use WtE to make energy from renewable sources.

This looks at how Dhaka's carbon market is changing and how it fits in with the European Union Emissions
Trading System (EU ETS). It shows new methods and ways to grow. Bangladesh's carbon market is changing
thanks to new technologies, strong institutional systems, and international cooperation. This helps reduce
carbon emissions and fight climate change around the world.These different parts are the foundation of a
greener, more robust, and sustainable future. They help Bangladesh grow in a way that doesn't hurt the
environment and take the lead in making the world carbon-neutral.

Carbon Credit

A carbon credit is a generic term for any tradable certificate or permit representing the right to emit one ton of
carbon dioxide or the mass of another greenhouse gas with a carbon dioxide equivalent (tCO%) equivalent to
one ton of carbon dioxide. There are six greenhouse gasses and any of these gases if reduced/avoid/sink from
the atmosphere, carbon credits can be earned.These gases are Carbon dioxide, Methane, Nitrous oxide,
Perfluoro carbons, Hydrofluoro carbon and Sulphur hexafluoride. International treaty like CDM under the
kyoto protocol along with VCS provides a robust platform to develop GHG emission reduction projects which
will further earn carbon credits (Emission reductions).

"Managing Director, GEOMARK LIMITED Life member BAPA
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Carbon Credits an Incentive for Better Waste Management

Waste management is one of the potential sectors under the Clean Development Mechanism. Solid waste
management practices release high quantities of greenhouse gases in the atmosphere. This sector therefore
creates significant opportunities for carbon mitigation, which could eventually become tradable carbon credits.
Following procedures can be used to reduce/avoid GHG emissions from the waste materials.

1) Avoidance and utilization of methane from the landfill side: Methane (CH?) constitutes approximately 50%
of landfill gases, with the remaining 50% being CO? mixed with small quantities of other gases.
Mitigation/abatement option is available to capture and utilize the methane for energy generation.

2) Energy generation through the process of pyrolysis using waste as a raw material: Pyrolysis is a thermo
chemical decomposition of organic material at elevated temperatures in the absence of oxygen. It creates
combustible gases for further use by using organic waste.

3) Energy efficiency/ saving through recycling of the waste material: It is always useful to recycle the waste
material. As per the Energy Information Administration (EIA) website, a paper mill uses 40% less energy to
make paper from recycled material than it does to make paper from fresh lumber.

Another example of plastic good manufacturing industry, Virgin plastic resin costs 40-50 % less than recycled
resin. Plastic recycling process includes recovering scrap material or waste plastics and reprocessing the
material into useful products.

Carbon Credit Benefits of Sewage to Energy

Projects based on generation of electric power from biogas, which is being produced as a result of digestion of
sludge in STPs, are eligible for CDM (Clean Development Mechanism), as it will help in reducing and
stabilizing the emissions due to methane which is a greenhouse gas.Based on the potential of biogas/power
generation from STPs, expenditure on O&M can be offset by earning ‘carbon credits’ on recurring basis.

Benefits of CDM in SWM
0 Reduction of greenhouse gas (GHG) into the atmosphere.
O Addition of electricity to the National grid.

0 Collection of Methane/ avoiding the release of methane in the atmosphere for protecting the
environment.

0 Income generation and technology transfer.
o Poverty alleviation and sustainable development.
Bangladesh Scenario

It is an attempt to inform the policy maker of Bangladesh regarding the potentiality of MSW as renewable
source of energy in the capital of Bangladesh, Dhaka.Bangladesh earned it’s first ever revenue from carbon
Credit sales way back in 2006.Most of the carbon credit revenue in our country came through improved cook
stoves and another huge chunk of revenue was generated from solar home systems. A waste management
based NGO in Dhaka established the world’s first-ever composed plant and reduced 62,200 tonnes of carbon,
earning 25.67 lakh taka.

There is a huge potentiality for Bangladesh in the carbon credit sale sector. Bangladesh can earn a huge amount
of carbon credit revenue by carbon credit sales. But this sector needs to developed and established with smart
technologies. According toEU JRC 2020, the par capita CO? Emissions for Bangladesh in 2020 was 0.64 and
in 2017 it was 0.5. Still the amount of CO? Emissions for Bangladesh is much lesser than other developed
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countries. So, Bangladesh has a huge scope for carbon credit sales and can potentially develop it as a reliable
sector if the right measures are taken. Also, this revenue generated from carbon credit sales sector can be used
for achieving sustainable development goals and for protecting the environment.

Increasing demand for energy and unsustainable MSW management along with ever-growing land scarcity
have necessitated the need for formulating a national WtE strategy. Bangladesh is trying to diversify its energy
base by deploying a broad energy mix. On the other hand, energy security issue is one of the four security
issues addressed in “National Adaptation Action Plan to Climate Change (NAPA), 2009”. In spite of growing
concern regarding energy security, Bangladesh is still not stepping forward for the expansion of renewable
energy technologies and yet relying on merely fossil fuel resources, with the small target to generate 5% and
10% of electricity using renewable energy technologies by 2015 and 2020, respectively.

Existing MSW Management in Dhaka

In Bangladesh, the ministry of local government and engineering department in each significant city or
municipality are responsible for the management of municipal solid waste. Dhaka City Corporation (DCC)
was in charge of the collection, transportation, and dispersal of municipal solid waste in Dhaka's 92
administrative wards. Currently, however, DCC is split into DCC (North) with 36 wards and DCC (South) with
56 wards. Collection, transportation, and disposal of municipal solid waste in the city of Dhaka are also
divided accordingly. In Dhaka, all waste is sent to the Matuail and Amin Bazar dumps for open disposal.
Matuail dump sites are designated as sanitary landfills, but unrestricted dumping is now commonplace. The
waste from 55 wards in the metropolis of Dhaka is dumped in Matuail, while the waste from 36 wards is
dumped in Amin Bazar.

Global Scenario in carbon emission and carbon credit market

According to EU JRC 2020
Country 2020 CO? 2017 CO? 2020 Emissions | 2017 Emissions
Emissions (Mt) Emissions (Mt) Per Capita Per Capita

China 11680.42 10877.22 8.2 75
United 4535.3 5107.39 13.68 1550
States

India 2411.73 2454.77 1.74 1.8
Russia 1674.23 1764.87 11.64 12.3
Japan 1061.77 1320.78 8.39 10.4
Germany 636.88 796.53 7.72 9.7
South 621.47 673.32 12.07 182
Korea

Iran 690.24 671.45 8.26 8.3
Saudi 588.81 638.76 16.96 19.4
Arabia

Canada 542.79 617.3 14.43 16.9

The idea of applying a cap-and-trade solution to carbon emissions was initiated with the Kyoto Protocol, a
United Nations treaty to mitigate climate change that took effect in 2005. The Kyoto Protocol achieved mixed
results and an extension to its terms has not yet been permitted. The essential tenet of the Kyoto Protocol was
that Developed and industry based nations needed to lessen the amount of their CO? emissions.
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Carbon credits in 2023 costs around $40-$80 per metric ton of CO? emissions or equivalent GHG emissions.
Carbon demand can fluctuate depending on demands. During,2021 the carbon trading prices fell down to just
$12.70 per metric ton.

In July 2021, China started a long-awaited national emissions-trading program. International Carbon Action
Partnership. “China National ETS Commences Trading.” The program will initially involve 2,225 companies
in the power sector and is designed to help the country reach its goal of achieving carbon neutrality by 2060.
It will be the world's largest carbon market.That made the European Union Emissions Trading System the
world's largest carbon trade market. The EU's trading market is still considered the benchmark for carbon
trading.

With huge scope and potentiality, the carbon trading market is expanding day by day. Bangladesh’s Economy
is growing and it’s enhancing the living standards of the citizens.Climate migrants from southern coastal belt
of our country are gathering inthe metacity Dhaka for better living standards and they are producing huge
amount waste that can be used astreasure for city and exchange it values in carbon credit revenue earning
indicator for city’s growth.Bangladesh having bright prospects in this sector can turn out be a prominent trader
if all the measures are taken and implied properly for the development of this sector.
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Dhaka's Informal Economy: An In-depth Study

S M Sium'

1. Introduction:

Dhaka, the capital of Bangladesh, is undergoing rapid urbanization and growth.Among the multifaceted

economic characteristics, the informal sector stands out both in its size and in its importance.Recent reports

show that 87% of the city's workforce is related to this segment6.Although often operating outside the formal
legal framework, Dhaka's informal economy is about more than just evadingregulations; it is a survival
strategy for many people, providing a framework for resilience, innovation and adaptability.

2. Rickshaw Pullers: The Heartbeat of Dhaka's Informal Economy

In the sprawling capital city, Dhaka, rickshaws are as iconic as skyscrapers, representing not just a mode of
transport but also a testament to resilience, culture and history of the city.

2.1 Historical background:

Rickshaws first appeared in Dhaka in the 1940s and since then, they have become ingrained in the urban
fabric2.Initially introduced as a modern mode of transportation, they quickly became a source of income
for thousands of people and an affordable means of transportation for the masses.

2.2 Importance in Dhaka's economy:

1. Employment:Dhaka is known as the "rickshaw capital of the world", with approximately 400,000
rickshaws providing employment to a significant number of the city's residents9.

2. Environmentally friendly transportation:In a city struggling with pollution, rickshaws are an
environmentally friendly alternative means of transport.They do not produce emissions, thus helping to
fight air pollution.

3. Accessibility: Their size allows rickshaws to navigate narrow alleys and congested areas, reaching parts of
the city that larger vehicles cannot reach.

4. Arts and culture:The rickshaws of Dhaka are moving canvases, often decorated with vivid paintings
depicting the culture, folklore and historical events of Bangladesh.This type of "rickshaw art" has been
recognized and highly appreciated both domestically and internationally9.

3. Street vendors and Hawkers: The Pulse of Dhaka's informal economy

The sidewalks and alleys of Dhaka come alive with the bustling activity of street vendors and hawkers.Selling

everything from fresh produce to crafts, these individuals are an integral part of the city's economic and

cultural landscape.Let us take a closer look at the role of street vendors and hawkers in Dhaka's informal
economy.

3.1 Historical roots:

Street vending has deep historical roots in Dhaka.Historically, these hawkers and street vendors served urban

populations, providing products at affordable prices, thereby bridging the gap between rural producers and

urban consumersl.Over time, their numbers increased in response to the city's growing population and
economic activity.
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3.2 Economic and social importance:

1. Livelihood:A conservative estimate suggests there are about 300,000 street vendors in Dhaka5, making
them an important part of the city's workforce.For many people, street vending is an easy path to
self-employment and economic independence.

2. Affordable goods and services:Street vendors make a variety of products and services accessible and
affordable to the public, often selling items in smaller, more manageable quantities to satisfy budgetsof the
urban poor.

3. Flexibility:The informal nature of their business allows them to be highly adaptable and respond quickly
to changes in consumer needs and trends.

4. Cultural significance:From selling traditional Bangladeshi snacks to the latest fashion accessories, street
vendors add vibrancy to the streets of Dhaka and contribute to its unique cultural identity.

4. Day Laborers: The Unseen Pillars of Dhaka's Informal Economy

Amid Dhaka's rapidly changing skyline, the often overlooked daily wage workers form the backbone of the

city's dynamic growth.Found on construction sites, at transportation hubs and in bustling markets, these

workers are essential elements of Dhaka's economy.Let's highlight the important role of day workers in the
city's informal sector.

4.1 Number of day laborers:Conservative estimates suggest that day laborers make up about 5% of the city's

total workforce7.However, due to the transient nature of the work, the actual number is likely to be

significantly higher.

4.2 Different Work Roles:

The term “day worker” in Dhaka covers many different work roles:construction workers, porters at bus

stations and markets, warehouse loaders and many others.Their work, often physical and manual, is often

performed on a daily basis without long-term contracts.

4.3 Economic importance:

1. Flexibility for employers:Employers often rely on day laborers for their flexibility, hiring them for
short-term tasks without the long-term commitment of long-term employment, giving businesses the
ability to adapt .

2. Motivation to promote infrastructure development:Day laborers play a central role in the development of
Dhaka's infrastructure, from high-rise buildings to road construction, directly contributing to the city's
growth.

3. Consumers in the local economy:Despite their meager income, day laborers still contribute as consumers
to the local economy, spending on food, housing and basic needs.

S. Domestic Workers: The Silent Contributors to Dhaka's Informal Economy

In the metropolis of Dhaka, behind the closed doors of apartments and houses, domestic workers are often an

invisible but indispensable part of the informal economy.Usually young and female, these workers provide

services essential to the functioning of households.Let us consider the role of domestic workers in the informal
sector of Dhaka.

5.1 Who is a domestic workers?

The term primarily refers to individuals - mainly women and often minors - working in the employer's

household.Their duties include cooking, cleaning, child care, elder care, and other household chores.

5.2 Scale and scope:

According to some estimates, there are several hundred thousand domestic workers in Dhaka4, although the
transient nature of the work and lack of official registration make it difficult to come up with exact numbers.
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5.3 Economic and Social Implications:

1. Gender dynamics:Domestic work in Dhaka relies heavily on female workers.It provides employment
opportunities for women, especially those without formal education or professional training.

2. Urban migration:Many domestic workers come from poor rural areas, seeking better economic
opportunities in Dhakal0.

3. Social support:Especially in middle-class and rich families, housekeepers play an important role, creating
conditions for family members to pursue careers outside the family.

6. Waste Pickers: The Uncelebrated Custodians of Dhaka's Informal Economy

In the ever-growing urban expanse of Dhaka, amidst the skyscrapers and crowded streets, waste pickers travels

the city, quietly contributing to waste management and recycling. This largely unnoticed community plays a

central role in Dhaka's economic and environmental framework.Let's explore the importance, challenges and

potential of waste pickers in Dhaka's informal economy.

6.1 Who are the waste pickers?

These are individuals who collect, sort, and sell recyclable materials from trash, landfills, and streets. These are
often marginalized populations, including adults and children.

6.2 Presence and scale :

It is estimated that there are thousands of waste pickers operating in Dhaka3, collecting recyclable materials
for a living.Due to the informal nature of their work, accurate figures are difficult to come by.

6.3 Economic and environmental importance :

1. Recycle and reduce waste:Waste pickers recover large amounts of recyclable materials that would
otherwise go to landfills, thereby reducing environmental degradation.

2. Contribute to the recycling value chain: The materials recovered by waste pickers are gone to the recycling
industry and used as raw materials for various products.

3. Economic lifeline:For many marginalized people, waste collection provides a viable livelihood, even if
their income is limited.

4. Reduce urban waste management costs:By diverting a significant portion of waste from landfills, waste
pickers have inadvertently reduced the costs of urban waste management.

7. Informal Retail and Services: The Vibrant Pulse of Dhaka's Informal Economy

Within the streets and alleyways of Dhaka, informal retail and services manifest as a small enterprise— from

street vendors peddling fresh product, to makeshift salons offering haircuts, and kiosks fixing electronics.

These businesses, often rooted in tradition and necessity, form an important part of the economic and social

fabric of Dhaka.

7.1 Who are involved?

Informal retail and services include many types of entrepreneurs:street vendors selling food, clothing or

household items; Electronic, shoe, and bicycle repair services; small hairdressing and beauty salons; and even

local artists or traditional healers.

7.2 Scale and importance:

Informal retailers and service providers are scattered across Dhaka.By some estimates, they collectively serve

millions of Dhakaites daily8, making them a central part of everyday urban life.

7.3 Economic and social relevance:

1. Accessibility and affordability : Informal retailers and service providers provide goods and services at
more accessible prices, serving a wide range of people, especially the urban poor.
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2. Job opportunities : This area provides livelihood to a large number of people, especially those without
formal qualifications.

3. Cultural significance : Many informal services, such as vendors selling local crafts or traditional medicine,
are culturally and historically important, preserving traditions in urban environments.

4. Respond quickly to consumer needs : Informal retailers can quickly adapt to changing consumer demands,
given their smaller scale and direct interaction with customers.

8. Challenges :

1. Vulnerability: By its nature, the informal economy does not benefit from the structural protections and
benefits of the formal sector. Workers often face exploitation, fluctuating income and job insecurity.

2. Lack of recognition: Despite its major contribution to Dhaka's GDP, the informal sector remains largely
invisible in official policy discourse and urban planning.

3. Health and safety concerns: Informal workers, whether they are waste pickers exposed to hazardous
materials or street vendors operating in crowded areas, face many health risks.

4. Legal and space threats: The absence of designated spaces or recognition often leads to evictions,
confiscations, and legal actions against these workers.

9. Potential and opportunities :

1. Adaptability : The strength of the informal sector lies in its flexibility.Its capacity to respond quickly to
market changes can be harnessed for more substantial, structured growth.

2. Workforce participation : Women and young people, who have difficulty entering the formal sector, often
find opportunities in the informal sector.

3. Entrepreneurial spirit : From innovative street-food recipes to unique crafts, Dhaka's informal economy
demonstrates real entrepreneurial prowess.

4. Formalization path : Through strategic policies, converting parts of the informal economy to the formal
sector can ensure better labor rights and increase state revenues.

10. Conclusion:

Dhaka's informal economy, an intricate tapestry of rickshaws, vendors, laborers, and more, is both its backbone
and its pulse. While grappling with challenges like lack of formal recognition, vulnerability to exploitation,
and absence of social protections, it remains a reservoir of resilience and adaptability. The sector embodies vast
untapped potential: providing vast employment opportunities, meeting essential daily needs, and upholding
Dhaka's vibrant culture. Navigating its complexities requires an appreciation of its value and strategic
interventions that not only address its challenges but harness its immense opportunities for a more inclusive
and prosperous Dhaka.
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