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The Quiet Engineers of 1971:
How Technical Minds Helped Win OQur Freedom
Engr. Md Rajib Hasan, F/14568

Introduction:

The Overlooked Role of Engineers Victory Day is a
time when people across Bangladesh pause to
remember the brave souls who fought for the
nation’s freedom in 1971. We think of courage,
sacrifices, and the hope that shaped our country.
Among these heroes, there is a group whose stories
often remain in the background, engineers.

Their work during the war was quiet and most
invisible, but it was essential. Engineers built,
protected, and sometimes even destroyed, all for the
sake of liberation. This article tries, in a humble
way, to shine a light on the important, yet largely

uncelebrated, contributions made by engineers
during the Bangladesh Liberation War.
Clandestine Communications: Building the
Voice of Freedom

In times of war, information can mean the
difference between hope and despair. When the
conflict began, there were very few safe ways for
freedom fighters to communicate with each other
and with the public. Telecommunication engineers
stepped forward, risking their lives to keep the lines
of hope open. Their greatest achievement was
helping to set up the Swadhin Bangla Betar Kendra,
a secret radio station that became the heart of the
resistance movement.

Sfefmfae fTew-so



TSN

These engineers did not have the luxury of proper
facilities or safe routes. They carried heavy radio
transmitters across borders, often on foot, trudging
through rice fields and forests in darkness. They
created makeshift studios in hidden villages,
quickly moving their equipment whenever enemy
troops came close. The broadcasts they enabled
were more than simple news updates, they offered
songs, poems, and messages that kept the spirit of
freedom alive. Without these engineers, the voice of
the movement might never have reached the people,
and the sense of unity and courage could have
faded.

Civil engineers ensuned destruction was strategsic, not chaotic,

Strategic Sabotage and Preservation: The
Delicate Work of Civil Engineers

The war was not fought only with guns and
ammunition. Roads, bridges, and culverts—these
were the lifelines of the country and became
battlegrounds in their own way. Civil engineers
found themselves in a tough position. Sometimes
they had to destroy what they had once proudly
built. But this was not reckless destruction; it was
careful and strategic.

In many places, engineers worked closely with
resistance fighters to blow up key bridges and
culverts, slowing down enemy advances. Their
knowledge made sure that the damage was just
enough to create obstacles for the invaders, but not
so much that it would be impossible to rebuild after
the war ended. There were also times when
engineers did the opposite, they protected vital
structures, hiding them or disguising their
importance so that the enemy would not destroy
them. The care and restraint shown by these

engineers saved lives and valuable resources,
making the nation’s recovery after the war much
easier.

Improvised Armaments: Workshops Turned
Factories of Freedom

Weapons were scarce, but the need for them was
urgent. Mechanical engineers and engineering
students turned ordinary workshops into secret
armament factories. Places usually meant for fixing
bicycles or agricultural tools became centers for
making grenades, mortars, and even simple guns.

Working with limited materials, these engineers
used scrap metal, old pipes, and abandoned
machinery to create weapons. Many times, they
worked in cramped, dimly lit spaces, always fearing
discovery by occupying forces. The risks were
enormous getting caught could mean certain death.
But their determination to help the fighters was
stronger than their fear. Their creativity and hard
work kept hope alive when things seemed darkest.
Even though these efforts were often small and
hidden, they made a big difference in the struggle
for freedom.

Keeping the Delta Moving: Boat Engine Repairs
in the Sundarbans

Bangladesh’s rivers and waterways played a crucial
role during the war, especially in places like the
Sundarbans. Here, marine engineers became
essential to resistance. Old boats and launches were
used to transport fighters and supplies, but many
were in poor condition, with engines that often
broke down.

The war was fought not anly with guns — but with brains, mals, and engineering,

g fNoe-38



TSI

Marine engineers risked their lives repairing and
maintaining these engines. They had to use
whatever parts they could scavenge and relied on
makeshift tools. Each boat they managed to fix
became a lifeline, helping freedom fighters move,
regroup, or escape when needed. Without these
engineers, many important missions would have
failed. Their hands kept the delta alive, making sure
that hope and resistance could travel wherever they
were needed.

They carried hope geross barders — one transmitter at a time,

Protecting and Sabotaging Power: The Dual
Role of Electrical Engineers

Electrical engineers had a complicated job during
the war. On one hand, they were asked to sabotage
electrical  infrastructure to  disrupt enemy
communications and supply lines. On the other
hand, they quietly worked to protect key power
assets, knowing that the country would need them
after liberation.

Engineers built the vedce of freedom in secrecy,

In some cases, electrical engineers helped organize
blackouts to support guerrilla operations or to stop
important sites from falling into enemy hands. In
other places, they made sure that power plants and

substations were not ruined beyond repair. Their
ability to think ahead was remarkable. When the
war ended, the resources they saved became the
backbone of the country’s recovery. These
preserved power plants helped light the homes and
streets of a newly free Bangladesh.

Legacy and Remembrance:
Impact of Engineer Heroes
The war eventually ended, but the story of
engineers did not. Their quiet bravery set the stage
for the rebuilding and development that followed.
Many of the roads, bridges, and networks that
support Bangladesh today were made possible by
the hard work and sacrifices of engineers during
those difficult months.

The Enduring

Sadly, these stories are not told as often as they
should be. The work of engineers is usually
overshadowed by the more visible acts of heroism
seen on the front lines. But as we celebrate Victory
Days, it is important to remember these silent heroes.
We do not need grand gestures, just a moment of
humble gratitude. Their courage was not always
loud, but it was always steady. Their legacy lives on
every bridge that stands, every current that flows,
and every message that travels across our land.

Conclusion: A Call to Honor and Remember

As we come together to celebrate Victory Day and
reflect on the hard-won freedom of Bangladesh, let
us also remember the engineers who served in
silence. Their skills, perseverance, and quiet
bravery helped lay the foundations for a free nation.
They show us that heroism comes in many forms,
sometimes it is the steady hand behind the scenes,
the mind that solves problems, or the spirit that does
not give up, even when things seem impossible.

To the engineers of 1971, we offer our deepest
respect. May their stories inspire future generations
to serve their country with the same humility and
dedication, building a Bangladesh that is strong not
only in its structures, but also in its heart. ll
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DATA-DRIVEN EMPOWERMENT:
WOMEN ENGINEERS CHAPTER TURNS INSIGHTS INTO ACTION

Engr. Dilruba Farzana, F/14312, Engr. Nazifa Anzum, M/45071
Engr. Faria Tasnim, M/45074 and Engr. Nazifa Tasnim, M/45475

Women in engineering have long been reshaping
ocieties through skill, resilience, and determination.
During World War I, women occupied technical
roles in factories and transport; this expanded in
World War II, when UK women’s engineering
employment increased from 17.8% in 1939 to
38.2% in 1943. Although many were pushed out
afterwards, they gradually gained access to
engineering education, in the US, women’s share of
engineering degrees increased from under 1%
before 1940 to 10% by 1980, and by the mid 2010s
UNESCO data showed women at about 27% of
engineering graduates globally.

Today, women are not just entering engineering,
they are leading it. Worldwide, they earn roughly
20-25% of engineering degrees, account for nearly

one in three graduates in many regions, and hold
around 20-30% of engineering roles, contributing
to civil, environmental, energy, software, Al, and
systems engineering with diverse, human centered
perspectives. Bangladesh has embraced this
transformation as early women engineers graduated
from BUET and other institutions, led by
trailblazers such as Engr. Khaleda Shahriar Kabir
(Dora), the country’s first woman civil engineer,
alongside pioneers like Engr. Manowara Begum
and Engr. Shirin Sultana, whose entry into
engineering in the 1960s broke deep rooted social
and institutional barriers. Building on their legacy,
women engineers in Bangladesh now lead in
infrastructure, ICT, power, biomedical and
environmental engineering, academia, and research,
and have formed powerful professional networks.
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Within this landscape, the Women Engineers
Chapter of the Institution of Engineers, Bangladesh
(WEC IEB) has emerged as a data driven platform
that systematically listens to women engineers and
transforms their insights into concrete programs,
institutional reforms, and leadership opportunities
across the country.

The Formation of WEC-IEB (2025)

The Institution of Engineers, Bangladesh (IEB) is
one of the country’s most prestigious national
professional organizations. On 22 March 2025, the
Women Engineers Chapter, IEB (WEC-IEB) began
its journey, led by the founding Chairman,
Vice-Chairman, and Secretary. On 23 June 2025,
International Women in Engineering Day, IEB
further strengthened this commitment by appointing
8 additional female engineers from diverse
disciplines and professional backgrounds.

This vibrant WEC-IEB committee, now comprising
11 women engineer leaders, is working to empower
women engineers and promote gender parity in
engineering and technology fields in Bangladesh.

Women Engineers Chapter Turns Insights into
Action

Women Engineers Chapter (WEC), IEB is
emerging as a pioneering, data-driven platform that
is systematically listening to women engineers
across Bangladesh and turning their voices into
concrete initiatives, policy advocacy, and
leadership opportunities within the Institution of
Engineers, Bangladesh (IEB) and beyond. Through
national surveys, seminars, stakeholder
consultations, and research activities, WEC is
building an evidence base on barriers and
aspirations and using that evidence to empower
women engineers at every career stage.

A Data-Driven Mandate for Empowerment

From its inception, WEC positioned itself not just
as a social forum but as an evidence-based change
agent inside IEB.

First National Seminar — A Powerful Beginning
(17 May 2025)

As the first step of its journey, WEC-IEB organized
its inaugural seminar to foster professional
connections, support systems, and networking
among women in engineering and technology,
while providing career and leadership guidance
through mentorship. Titled ‘Empowering Women
Engineers: Overcoming Barriers and Shaping the
Future of Bangladesh,’ the seminar was held on 17
May 2025 at the IEB Council Hall, Ramna, Dhaka
on the occasion of Engineers Day 2025. During its
first national seminar, WEC launched a nationwide
online survey to capture women engineers’ real
experiences on optimism, workplace respect,
harassment, career barriers, and support needs. The
survey engaged more than 200 female engineers,
spanning students to senior professionals across at
least eight engineering disciplines and all major
employment sectors in Bangladesh. It covered
perceived discrimination, leadership representation,
preferred support mechanisms, and priority policy
issues such as childcare, legal support, and flexible
work arrangements, creating a rich dataset to guide
future programming.

Listening to Women Across

Bangladesh

Engineers

According to the survey response, around 77% felt
very or somewhat optimistic about the future of
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women in engineering, while about 62% reported
feeling respected in their workplaces always or
most of the time. Nearly 4 in 10 respondents report
experiencing gender-based bias, and half believe
women are not equally represented in leadership or
are unsure, while limited networking, gender bias,
family responsibilities, and lack of mentorship
emerge as the most frequently cited barriers to
career growth. When asked what would help them
most, respondents overwhelmingly called for
networking opportunities, mentorship and career
guidance, technical training and certifications, and
structured leadership development.

The survey gives WEC-IEB a very clear mandate,
about 96% of respondents support WEC’s advocacy
on childcare and maternity benefits, around 91%
want legal awareness and support on workplace
harassment and rights, and roughly 94% urge WEC
to focus on underrepresented groups such as rural,
disabled, and minority women engineers. Almost
all respondents also call for collaboration with
international organizations to create global
exposure and exchange opportunities.

Turning Insights into Priority Action Areas
Based on the survey findings and subsequent
stakeholder consultations, WEC-IEB has identified
the following four priority areas of work:

1. Mentorship, networking, and leadership pathways
2. Work-life balance and childcare support

3. Capacity building in technical and soft skills

4. Prevention of gender-based violence and
workplace harassment.

WEC-IEB is now translating these four priority
areas into concrete actions through ongoing
initiatives and planned programs that directly
respond to the survey findings and stakeholder
feedback.

1. Mentorship, Networking, and Leadership
Pathways

WEC-IEB has created multiple platforms for
connection and visibility including an official
WhatsApp group of around 400 women engineers

that is growing steadily. On the occasion of
National Engineering Day on 7 May 2025,
WEC-IEB launched its online engagement
platforms, Facebook and LinkedIn to enhance
networking, peer support, job sharing, and
mentoring at scale.

International Women Engineers
Celebration (23 June 2025)

The WEC-IEB celebrated International Women in
Engineering Day 2025 with a vibrant rally,
impactful discussions, and strong commitments

Day 2025

toward creating a more inclusive engineering
community.

== WOMEN I GiNEERHNG !
g “Festival Rally”
g e T . I, My
et v Women Engineers Chapter, |8

Women Engineers’
Platforms

Engagement and Support

To increase the number of women members in IEB,
WEC is actively organizing dedicated membership
drives, support booths, and one-to-one guidance for
new and existing members.

B L4TH INTERNATIONAL SYMPOSIUM ON
. QUALITY ASSURANCE IN
ENGINUEER G EDUC E:;'I
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Research, Knowledge Creation, and Visibility

WEC is not only supporting practitioners but also
positioning women engineers as knowledge
creators in frontier areas. Members of WEC have
taken active roles in divisional activities such as
organizing the Annual Paper Meet of the Electrical
Engineering Division and contributing to
committees like the Engineers Welfare Fund and
various symposiums ensuring women’s
perspectives shape mainstream IEB agendas.

Technical Leadership at 6" International
Mechanical Engineering Conference & 18"
Annual Paper Meet of Mechanical Engineering
Division, IEB 28-29 November 2025

Members from WEC-IEB committee, presented 2
research papers titled “Upscaling of
Waste-to-Energy Technology from Emergency
Setting to Urban Governance Context in
Bangladesh.” and “Numerical Approach over the
Effectiveness of Unconventional Shaped Aileron
for Drag Reduction” at the 6™ International
Mechanical Engineering Conference & 18™ Annual
Paper Meet of Mechanical Engineering Division
2025.

t

v
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Research Leadership at the 6™ Annual Paper
Meet (APM), IEB, 13-14 December 2025

WEC-IEB committee members have conducted
research and presented the paper on ‘From Hazards
to Circular Economy: Engineers’ Views and
Perceived Roles in E-Waste Management in
Bangladesh’ at the 6™ Annual Paper Meet organized
by Electrical Engineering Division, IEB and
received a Best Presenter award of the session.

WEC leaders have served as session chairs and
organizing committee members, signaling growing
recognition of women engineers’ technical and
academic leadership. Going forward, WEC-IEB
plans to formalize mentoring circles that connect
students, early-career, mid-career, and senior
engineers; create structured leadership pipelines for
women within IEB divisions and committees; and
organize regular networking forums to strengthen
women’s representation in decision-making spaces.

2. Work-Life Balance and Childcare Support

In response to strong demand for support with
family responsibilities, WEC-IEB has launched a
nationwide childcare support campaign through a
joint committee comprising IEB leaders and WEC
members. This committee is establishing a
dedicated Childcare Corner at IEB Headquarters to
support engineers, especially mothers so they can
attend meetings, trainings, and events without
compromising their children’s care and safety.

The initiative was complemented by open
discussions at events such as International Women
in Engineering Day, where IEB leaders publicly
recognized childcare as a critical barrier to women’s
career continuity. The committee is also working to
design and roll out a nationwide awareness program
on the importance of childcare for working
professionals.

To support work-life balance in a holistic way,
WEC-IEB also investing in women engineers’
personal well-being and future-readiness. In this
spirit, the chapter has organized a session on
“Mindful Living: Yoga and Healthy Lifestyle for
Women Engineers” to promote mental health, stress
management, and resilience.

In the coming days, WEC-IEB plans to conduct a
feasibility study for setting up a full-fledged daycare
center at IEB Headquarters and to advocate broader
family-friendly policies including flexible and
remote work options where possible, and stronger
childcare and maternity-support provisions across
engineering organizations using policy dialogues
and stakeholder consultations to promote better
work-life balance for women engineers.
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3. Capacity Building in Technical and Soft Skills

To address survey findings that highlighted gaps in
mentorship, skills, and access to resources,
WEC-IEB has launched several capacity-building
initiatives. These include the webinar on
“Fundamentals of Data Science,” and a focused
training and seminar on “Empowering Young
Engineers: Soft Skills and Career Development” to
strengthen communication, teamwork,
professionalism, and leadership readiness among
early-career professionals. The chapter has also
advocated reduced registration fees for women in
various trainings to ease access to technical learning
opportunities.

Looking ahead, WEC-IEB plans to roll out a
structured training calendar combining advanced
technical topics, communication, digital, and soft
skills, co-create programs with universities and
industry partners, and explore certification-linked
courses that directly respond to women engineers’

requests for technical training, leadership
development, and industry-academia networking.

4. Prevention of Gender-Based Violence and
Workplace Harassment

Survey respondents strongly endorsed legal
awareness, safe grievance mechanisms, and
institutionally backed protection from harassment
and discrimination, and WEC-IEB has begun
translating this into action. During International
Women in Engineering Day 2025, IEB leaders
announced the plan to form an Anti-Harassment
Committee, and WEC-IEB has been actively
following up to ensure this commitment moves
toward implementation.

The chapter is also engaging with IEB leadership
and external experts to prepare seminars and
campaigns on gender-based violence, workplace
dignity, and codes of conduct, building on the clear
mandate from 144 survey respondents who want
legal awareness and support on workplace
harassment and rights.

In the next phase, WEC-IEB plans to organize
national seminars and workshops on harassment
prevention and GBYV, facilitate legal literacy
sessions with judiciary and law-enforcement
professionals, and advocate for safe,
gender-sensitive  workplace  policies  across
engineering  organizations, including  the
establishment of accessible complaint and
counselling channels for women engineers.

Conclusion

Data has given women engineers in Bangladesh a
collective voice and WEC-IEB a clear roadmap for
action. By grounding its work in survey findings
and stakeholder consultations, and by advancing
initiatives on mentorship, childcare, capacity
building, and safe workplaces, the chapter is
helping to ensure that women engineers are not just
entering the profession, but shaping its future as
recognized leaders, researchers, and
decision-makers in Bangladesh’s engineering
ecosystem. W




Look Back, Look Forward: Engineering a New Bangladesh
Prof. Dr. Engr. M. M. Shahidul Hassan, F/02956 |

The recent student-led movement has rekindled a
long-dormant sense of hope, hope that Bangladesh
may finally move closer to the aspirations we
embraced after the 1971 Liberation War, a
prosperous economy and a just, welfare-oriented
society. As students of that era, we once imagined a
future filled with promise. More than five decades
later, those aspirations remain only partially
fulfilled. Yet the possibility of rebuilding, of truly
shaping the nation we dreamed of, still stands
before us. And in this rebuilding, engineers will
play an indispensable role, especially in today’s
unpredictable and fast-changing era of the Fourth
Industrial Revolution (4IR).

Over the past 54 years, higher education, especially
engineering education, has drifted away from global
currents, failing to keep pace with the technological
forces transforming the world. Today’s landscape,
marked by rapid innovation and intense global
competition, demands more than incremental
improvement. Bangladesh cannot afford to fall

further behind. The task ahead is urgent: to build a
workforce that is both economically productive and
socially responsible, engineers who can imagine,
innovate, and lead.

Universities, therefore, must transcend their
traditional, inward-looking functions and respond
to the transformative responsibilities the nation now
expects of them. In the age of 4IR, engineers are
shaping economies more decisively than at any
other time in human history. Bangladesh must seize
this moment by redefining and reinvigorating
engineering education.

Why are engineers so central to economic growth
and national welfare in the 2Ist century? The
answer lies in the kind of world we now inhabit.
Unlike earlier industrial revolutions driven by
steam, electricity, or early automation, the 4IR
blends the digital, physical, and biological worlds
into a deeply interconnected system. Built on the
foundations of the digital revolution, 4IR ushers in




unprecedented levels of automation, intelligence,
and integration, reshaping industries, business
models, services, and everyday life.

Smart manufacturing, powered by robotics, data
analytics, Internet of Things (IoT), and Artificial
Intelligence (AI), is redrawing the industrial
landscape. Here, [oT serves as the “eyes and ears,”
gathering and transmitting information, while Al
acts as the “brain,” analyzing data and directing
decisions. Together, they create industries that are
smarter, safer, and far more efficient.

The  disruptions are visible everywhere,
transportation, finance, healthcare, biotechnology.
From autonomous vehicles to predictive analytics,
from CRISPR-driven breakthroughs to precision
agriculture, new technologies are transforming how
we produce, move, heal, and live. Agriculture itself
is changing through precise irrigation, automated
systems, and biotechnology that improve yields
while reducing the use of land and water.

The e-commerce sector too has been revolutionized.
Al, big data, automation, and advanced logistics
have made online shopping seamless and
personalized, secure digital payments, predictive
recommendations, rapid delivery. For businesses,
4IR has opened pathways to greater efficiency,
deeper consumer insight, and global scale. Where
there is technology, engineers are there. However,
modern systems are complex and unpredictable.
Yet today’s technological systems are not just
complex; they are dynamic, unpredictable, and
interconnected. Preparing engineers to navigate

such complexity requires moving beyond the old
reductionist  mindset. Modern  engineering
education must embrace ambiguity, integration, and
systems thinking. This is why the concept of the
T-shaped engineer has become central worldwide.
The vertical bar of the “T” symbolizes deep
expertise in a core discipline. The horizontal bar
represents the ability to collaborate across fields,
communicate effectively, solve complex problems,
think creatively, act ethically, and adapt
continuously.

In this context, technical expertise alone is no
longer enough. Adaptive skills, “the skills for
learning new skills”, are what enable engineers to
evolve in a world defined by constant change.
Critical thinking, creativity, resilience, empathy,
emotional intelligence, entrepreneurial mindset,
and lifelong learning are no longer optional, they
are essential. Traditionally, education emphasized
hard skills (technical, domain-specific knowledge)
and soft skills (communication, teamwork,
leadership). Both remain important, but they are no
longer sufficient. With technology evolving at an
unprecedented pace, engineers cannot rely solely on
what they already know. Adaptive skills allow
individuals to pivot to new tools, technologies, and
processes without fear of obsolescence.

Bangladeshi engineers have already demonstrated
excellence on the global stage. But without urgent
reforms, we risk losing ground. Our engineering
institutions must go beyond producing technically
competent graduates; they must nurture innovators,
researchers, and ethical leaders capable of
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imagining and building a sustainable, equitable
future. The way forward is clear. Bangladesh must
reimagine engineering education, moving beyond
rote learning, beyond the chalkboard, and beyond
narrow specialization. We need a new generation of
adaptive, ethical engineers ready to shape the future
we aspire to.

Universities hold the key. They must equip
graduates with disciplinary depth, interdisciplinary
understanding, and adaptive skills such as
emotional intelligence, creativity, problem-solving,
empathy, and resilience. Traditional “chalk & talk”

lectures cannot develop these competencies.
Instead, educators should adopt modern
pedagogical approaches, Flipped Classrooms,

Problem-Based Learning, and Experiential
Learning, that cultivate the agility required in an
evolving economy.

As Bangladesh stands at the crossroads of change,
the choice before us is clear. We can cling to old
models of teaching and learning, or we can embrace
the future with courage and imagination. If we truly
wish to build a prosperous, just, and resilient nation,
we must commit, right now, to creating engineers
who are adaptive, ethical, and capable of shaping
the technologies that will define our future. The
Fourth Industrial Revolution will not wait for us. It
is time for our universities, policymakers, and
society to look back with honesty, look forward
with purpose, and set Bangladesh on the path to
producing the 4IR-ready engineers our future
demands. B
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BANGLA =
EDGE DATA ESH

Where Does Digital Independence Begin? The Answer Lies at the Edge
Engr. Md Ariful Huq, F/13534

Bangladesh’s digital transformation is no
longer a future aspiration, it is an unfolding reality.
Expanded broadband access, multiple submarine
cable systems, and the rapid growth of digital
services have positioned the country as a connected
nation. Yet digital connectivity alone does not
guarantee digital independence. The decisive
question now confronting policymakers is clear:
Where is national data processed, who controls it,
and under whose legal jurisdiction does it reside?

In this context, edge data centres have emerged as
the centre point of Bangladesh’s digital
independence and data sovereignty agenda. Recent
global trends reinforce the urgency of this shift.
According to TeleGeography’s report
“International Bandwidth Demand Surpasses 6.4
Pbps” (12 May 2025), global international
bandwidth demand grew by 29 percent in 2024 and
has now stabilized at around 32 percent annually,
down from a pandemic-driven peak of 45 percent in

2020. This growth trajectory is expected to continue
over the coming years, driven primarily by cloud
services, video, Al, and content delivery networks|
(CDNs). Applying this global growth benchmark to
Bangladesh, international bandwidth demand is
projected to reach approximately 14,810 Gbps
(14.81 Tbps) by 2027. From a capacity perspective,
Bangladesh is well positioned to meet this demand.
The submarine cable systems operated by
Bangladesh Submarine Cables PLC, SEA-ME-WE
4, SEA-ME-WE 5, and the under-construction
SEA-ME-WE 6, together provide sufficient
international connectivity. The planned fourth
submarine cable will further ensure long-term
capacity expansion and network redundancy.

However, the core challenge facing Bangladesh
today is not capacity, it is structural dependency.

At present, nearly 70 percent of Bangladesh’s
international bandwidth consumption, around 5,000
Gbps, flows through global CDNs such as Google,
Facebook, and Akamai, most of which are served
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from edge data centres located in neighbouring
countries, primarily India. This dependency results
in an estimated monthly outflow of around BDT
600 million, or approximately BDT 7 billion
annually, paid to offshore infrastructure providers.

This model raises three critical concerns, economic
leakage, performance inefficiency, and sovereignty
risk. At the same time, Bangladesh is part of a
digitally expanding global population. According to
a Visual Capitalist ranking of the top 20 countries
by total internet users in 2025, Bangladesh ranks
14" globally with about 82.8 million internet users,
ahead of Germany and Turkey despite
infrastructure challenges. China and India lead with
1.3 billion and 1.02 billion users respectively.
Together, these two Asian giants account for more
internet users than the rest of the top 20 combined.
Globally, about 74 % of the world’s population, or
6 billion people, are online in 2025. Visual
Capitalist.

This context, rapid global digital adoption and
Bangladesh’s position as a top-ranked internet

population, adds weight to the case for domestic
edge infrastructure. A significant national user base
demands faster, locally delivered content and
services rather than connections bouncing offshore.

Edge data centres within Bangladesh offer a clear

strategic  alternative. By  localising CDN
infrastructure and content caching, the country can
significantly =~ reduce  imported  bandwidth
requirements, retain foreign exchange, and improve
service quality through lower latency. More
importantly, local edge infrastructure strengthens
digital sovereignty by ensuring that data serving
Bangladeshi users is processed within national
jurisdiction. In the short term, a substantial portion
of CDN demand can be served using existing
international capacity via SEA-ME-WE 4 and
SEA-ME-WE 5. In the medium to long term,
SEA-ME-WE 6 and the planned fourth submarine
cable position Bangladesh to evolve beyond
self-sufficiency and emerge as a regional edge data
centre and content hub.

i
|
E
V
]
L

It must be emphasized that edge data centres are not
a substitute for global connectivity or hyperscale
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cloud infrastructure. Rather, they are a
complementary sovereign layer within a tiered
digital architecture, where submarine cables
provide global reach, national data centres deliver
scale, and edge facilities enable low-latency,
jurisdictionally  controlled  processing.  This
architecture reflects global best practices adopted
by digitally sovereign economies. From a national
security standpoint, distributed edge infrastructure
enhances resilience by reducing single points of
failure and limiting exposure to cross-border
disruptions, whether caused by cyber incidents,
cable faults, or geopolitical uncertainty.

Critical digital services, government platforms,
financial systems, healthcare applications, can
continue operating even during international
disruptions. The economic implications are equally
compelling. Edge data centres enable domestic
CDN:s, support local cloud and SaaS ecosystems,
foster startup innovation, and reduce long-term
dependence on offshore hosting. By retaining
data-driven value creation within the country,
Bangladesh strengthens both its digital economy
and its strategic autonomy.

Yet infrastructure alone will not deliver these

outcomes. Clear and decisive policy action is

essential. Priority areas include:

* Rapid approval and implementation of a national
edge data centre policy

» Targeted and regulated incentives for global
CDNs and hyperscalers to deploy locally

* Formal recognition of submarine cable
infrastructure as a strategic national asset

» Explicit inclusion of digital independence and
data sovereignty as core pillars of national digital
policy.

Bangladesh has already demonstrated foresight by
maintaining state oversight of international
connectivity and submarine cable landing stations.
The logical next step is to extend this trust-based
governance framework inward—towards where
data 1s actually consumed and processed.

Ultimately, the defining question for Bangladesh’s
digital future is no longer how fast data can cross
borders, but how securely, efficiently, and
sovereignly it can be handled within them. With
coordinated policy decisions linking international
bandwidth, submarine cable assets, and edge data
centres, Bangladesh can transition from an
import-dependent digital consumer to a regional
hub for connectivity, content, and digital services.

That transformation begins at the edge.

iebnews48@gmail.com
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Inception Report and Methodological Framework for the
Application of the WAMED Model in Dhaka City: An Integrated
Ecological-Economic Evaluation of Solid Waste Management Systems
Engr. Md. Aktaruzzaman Hasan, F/12250

Abstract: This study presents the inception and
methodological framework for applying the Waste
Management’s Efficient Decision (WAMED) model
[1-3] to the municipal solid waste management
system in Dhaka City, Bangladesh. The research
aims to evaluate the ecological-economic efficiency
(ECO-EE) of existing and proposed waste
management practices through an integrated
approach that combines financial, environmental,
and health dimensions. The methodology
incorporates  cost-benefit  analysis, full-cost
accounting, and environmental externality valuation
[4-6] to quantify trade-offs between economic
expenditures and ecological impacts. Key analytical
parameters include the time horizon, discount rate,

social cost of carbon, and the value of statistical life,
enabling a holistic performance appraisal of
different system configurations. A comprehensive
data inventory framework has been developed to
collect variables related to waste generation by
ward, treatment costs, environmental emissions, and
health outcomes, supported by a robust QA/QC
protocol. The study aims to establish a transparent,
evidence-based decision-support mechanism to
guide policymakers in identifying sustainable and
cost-effective waste management strategies for
Dhaka. By integrating environmental and economic
dimensions, the WAMED model provides a
replicable framework for developing nations
seeking sustainable urban waste governance [7-10].
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WAMED model, ecological-economic efficiency,
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1. Introduction

Urban solid waste management (SWM) in
developing countries like Bangladesh represents
one of the most persistent sustainability challenges
[5.,6]. Dhaka, the capital city, generates thousands
of tonnes of municipal solid waste daily, with
inadequate infrastructure for proper segregation,
treatment, and disposal [8,9]. Traditional
approaches to SWM have primarily emphasized
logistical and engineering solutions while
underrepresenting the associated environmental and
health externalities. The Waste Management’s
Efficient Decision (WAMED) model offers an
innovative analytical framework for integrating
ecological, economic, and social dimensions within
waste management decision-making [1,3]. This
paper outlines the inception framework and
methodological approach for applying the
WAMED model in Dhaka, aiming to quantify and
optimize the ecological-economic efficiency
(ECO-EE) of existing and alternative waste
management systems.

The methodological framework for this study is
grounded in cost, benefit analysis (CBA), full-cost
accounting (FCA), and externality valuation [24].

The WAMED model evaluates the relative
ecological-economic efficiency (ECO-EE) of waste
management options through a ratio that integrates
financial, environmental, and health-related costs

and benefits [1, 3]. ECO-EE = (B_env + B_health +
B_resource - C_external) / C_financial Where:
B_env denotes environmental benefits, B_health
represents avoided health costs, B_resource
indicates resource recovery value, C_external
represents residual externalities, and C_financial
includes total financial expenditures. An ECO-EE
value greater than one signifies that cumulative
ecological and economic benefits exceed costs,
implying sustainability and efficiency.

3. Data Inventory Framework

A comprehensive data inventory underpins the
model’s analytical validity [7,8]. The dataset
includes quantitative and qualitative parameters
across  waste  generation, cost  structures,
environmental indicators, and health outcomes.

Domain, Key Variables, Primary Sources, Waste
Generation, Ward-level waste volume, composition,
moisture, density, DNCC/DSCC; field surveys,
Costs, Collection, transport, treatment, disposal,
O&M, capital costs, City Corporation financial
records; LGED, Environmental Indicators, Air
pollutants, leachate, GHG emissions, water quality

DoE; laboratory analyses, Health Outcomes,

iﬁsﬁmﬁa Hee-vo



oo fe —

Disease incidence, hospitalization, morbidity cost
DGHS; Health Department, Operational Assets,
Fleet size, facility capacity, downtime, energy
consumption, Municipal operations data.

4. Expected Outcomes and Significance

The expected outcomes of this research include an
operational ~ framework for assessing the
ecological-economic efficiency of Dhaka’s solid
waste management system [1,7], a calibrated
valuation model for environmental and health
externalities [2,4], and a set of decision-support
indicators for policymakers. The findings will
contribute to evidence-based planning,
prioritization of sustainable waste management
technologies, and replication of the WAMED
model in other urban contexts [9,10].

5. Conclusion

The inception and methodological framework
presented herein establish the foundation for an
integrated assessment of solid waste management
systems in Dhaka using the WAMED model [1,3].
Through its ecological-economic approach, the

model aligns waste policy with broader
sustainability goals, offering practical pathways for
developing resilient urban waste systems in
Bangladesh and beyond [8,9].
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A Memorandum of Understanding (MoU) has been signed between
The Institution of Engineers, Bangladesh (IEB) and
The Nepal Engineering Council (NEC)

An exchange of views meeting between The
Institution of Engineers, Bangladesh (IEB) and Nepal
Engineering Council (NEC) was held on the evening
of 09 December 2025 at IEB Headquarters, Ramna,
Dhaka, Shaheed Prokaushali Conference Hall. At the
exchange of views meeting, a Memorandum of
Understanding (MoU) was signed between The
Institution of Engineers, Bangladesh (IEB) and Nepal
Engineering Council (NEC).

The following dignitaries were present at the event,
Engr. Mohammad Reazul Islam (Rezu) President ,
IEB, Engr. Khan Manjur Morshed, Vice-President
(Academic & International), IEB, Engr. A. T. M.
Tanbir-ul Hasan (Tamal), Vice-President
(Administration & Finance), IEB, Engr. Shaikh Al
Amin, Vice-President (Human Resources
Development), IEB, Engr. Niaz Uddin Bhuiyan,
Vice-President (Services & Welfare), IEB, Prof. Dr.
Engr. Md. Sabbir Mostafa Khan Honorary General

Secretary, IEB, Engr. Mohammad Mahbub Alam,
Honorary Asstt. General Secretary, (Academic &
International), IEB, Engr. Muhammad Ahsanul
Rasel, Honorary Asstt. General Secretary,
(Administration & Finance), IEB, Engr. Md. Noor
Amin, Honorary Asstt. General Secretary, (Human
Resources Development), IEB, Engr. Sabbir Ahmed
Osmani, Honorary Asstt. General Secretary,
(Services & Welfare), IEB, Engr. Md. Al-Amin
Rasel, SDE, BPDB, Prof. Dr. Md. Serajul Islam,
Professor, Department of Civil & Environmental
Engineering North South University, Engr. Md.
Shahedul Azim PMP, Director, BPDB & Secretary
General, BWPEA, Prof. Dr. Padma Bahadur Shahi,
Chairman, NEC Nepal, Engr. Dhruba Raj Bhattarai,
Registrar, NEC Nepal, Dr. Engr. Lekha Nath Pandey,
Board Member, NEC, Nepal, Dev Raj joshi, Board
Member, NEC, Nepal, Dr. Engr. Rammani Adhikari,
Board Member, NEC, Nepal, Assoc. Prof. Engr.
Rajan Lama, Board Member, NEC, Nepal.
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ENGINEERING STAFF COLLEGE, BANGLADESH (ESCB)

IEB HQ, Ramna, Dhaka-1000.
Tel: 880-2-9574144 Fax: 88-02-7113311
E-mail: info@esc-bd.org, escbieb@gmail.com; web: www.esc-bd.org
Training on Engineering, Technology and Management Related Subjects, Main & City Campus

1 ]Training Course on Subsoil Investigation 15
2 |Introduction to Building Construction Regulations and Bangladesh National Building Code
15
(BNBC)
3 |Training Course on Managing Project using Microsoft Project 2016 18
4 |Training course on Operation, Maintenance & Trouble Shooting of Electrical Machines 15
5 |Training Course on Electrical Services for Buildings and Industries 12
6 |Training Course on Computer Aided Analysis and Design of Buildings & Foundation and Slab 36
using ETABS and SAFE software together
7 |Training Course on Computer Aided Analysis and Design of Buildings & Foundation and Slab 12
using ETABS and SAFE software together
8 |Training Course on Fire Safety in Building 9
9 |Training Course on Heating, Ventilation and Air Conditioning (HVAC) Systems 36
10 |Industrial Instrumentation and Control Engineering 30
11 |Training Course on Microcontroller 36
12 |Occupational Safety, Health & Environment Management (OHEM) 18
13 |Pile Foundation : Design and Construction 15
14 |Training Course on Programmable Logic Controller (PLC) and Distributed Control System
: . . 50
(DCS) for industrial automation
15 |Training Course on Plumbing Technology 12
16 |Training Course on Managing Projects Using PRIMAVERA P6 (V-18.8 Latest Version) 30
17 |Training Course on Advanced PLC Course (Siemens S7 — 300 PLC) 24
18 [Training Course on Computer Aided Analysis and Design of Civil Engineering Structures using 30
STAAD.Pro Software
19 [Training Course on Captive Power Generation 15
20 |Seismic Design and Construction of RC Structures (Design and Construction of Earthquake 20
Resistant Structures)
21 |Training Course on Rajuk Imarat Nirman Bidhimala and FAR Calculation 6
22 |Training Course on A/C Inverter Drives 21
B. Training on Computer and IT Related Subjects, City Campus, Ramna, Dhaka
SINo. Course Title Hours/Batch
1 |Hardware Maintenance &Network Essentials (Module-I) 60
2 |Networking & Windows 2008 Server (Module-Il) 60
3 |Redhat Certification and Linux (Friday ) (Module-IIl) 80
4 |Computer Fundamentals (Evening) 48
5 |AutoCAD (2D) 40
6 |AutoCAD (3D) 24
7 |RDBMS Programming with Oracle (Friday) 70
8 |Geographic Information System (GIS) 48
9 |Website Design and Development (Module-A) 60
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