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Keti Bandar: A 30-Year-Old Dream Returns to Drawing Board

From Benazir Bhutto’s ambitious power-and-port plan to a proposed $522m deep-sea terminal, Keti Bandar is once again

being presented as Sindh’s gateway to the se:

By Manzoor Shaikh

eti Bandar has been wait-

ing for its moment for a

very long time. The small
coastal town at the edge of the
Indus Delta has repeatedly appeared
in Pakistan’s development plans as
a place that could change the eco-
nomic geography of Sindh. It has
been imagined as a deep-sea port, a
coal gateway, a power-generation
center, an industrial zone and, more
recently, a maritime and economic
corridor.

Yet generation after generation of plans
have come and gone. Now, after almost
three decades, the idea is once again gather-
ing momentum. This time, the Sindh gov-
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ernment is talking about a much broader
development corridor, while a major Chi-
nese engineering company has put forward a
con-

new deep-sea port at Keti Bandar, with a
preliminary engineering cost of about

$522.34 million for the first phase which

ceptual‘
master plan for a deep-water port.

China Harbour Engineering Company
(CHEC) has proposed the development of a

envis-
ages a 500-metre multipurpose terminal,
while the larger concept includes multiple
terminals, logistics facilities and supporting
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but this time, the real challenge is turning another grand plan into reality

infrastructure.

The proposal was presented to President
Asif Ali Zardari in August, bringing Keti
Bandar back into the national spotlight.

But there is something important about
this latest proposal: Keti Bandar is not a
new dream.

Its modern history as a major infrastruc-
ture project goes back to the government of
former prime minister Benazir Bhutto in the
1990s.

Benazir's Keti Bandar dream

In October 1994, Benazir Bhutto’s gov-
ernment signed a memorandum of under-
standing with Consolidated Electric Power
Asia (CEPA), a Hong Kong-based company
associated with businessman Gordon Wu,
for a massive coal-fired power project in
Sindh.

The original proposal was extraordinari-
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Contd from page 1
ly ambitious. The project envisaged eight
660MW generating units, eventually pro-
ducing around 5,280MW of electricity. It
was not conceived merely as a power plant.
The plan included transmission infrastruc-
ture, roads and a railway connection to the
Thar coalfields.

And, crucially, a deep-sea port at Keti
Bandar was part of the wider concept. In
June 1995, CEPA received a Letter of Sup-
port for an approximately 1,300MW Keti
Bandar power plant after depositing a per-
formance guarantee of around Rs285
million. The initial phase was to com-
prise two plants of roughly 650MW
each.

At the time, the Keti Bandar proj-
ect was seen as part of a much larger
economic transformation. Thar coal
would provide the fuel, a railway
would connect the coalfields with the
power complex, transmission infra-
structure would carry electricity to the
national grid, and the proposed port
would provide a maritime gateway.

The vision was strikingly similar
in one respect to what is being dis-
cussed today: port, energy, transport
and industrial development were
intended to grow together.

But the project soon became
entangled in disagreements over its
economics and, particularly, the
source of coal.

CEPA proposed using imported
coal for the first phase, while the
original concept had placed greater
emphasis on indigenous Thar coal.
The issue became controversial after
the government changed in 1996.

In June 1997, the Nawaz Sharif
government announced that the Keti
Bandar thermal power project had
been cancelled. The government cited the
absence of physical work, the proposal to
use imported coal and concerns about the
economics of the transmission infrastruc-
ture.

Yet even then, the Keti Bandar idea
refused to disappear. Only a few months
later, in August 1997, the government with-
drew its decision to scrap the project fol-
lowing negotiations with an American com-
pany that had acquired CEPA’s shares. Con-
temporary reporting noted that the power
agreements remained intact and confirmed
that the deep-sea port was part of the CEPA
plan, although the required port study had
not yet been completed.

The project ultimately failed to move
forward. The reasons remain part of a com-
plicated history involving changes of gov-
ernment, questions about imported versus
indigenous coal, financing, tariffs, transmis-
sion costs and the terms of the agreements.

But one thing is clear: the idea of Keti
Bandar as a major port and energy gateway

was already being discussed seriously in the
1990s.

The dream keeps coming back

The project resurfaced repeatedly. In
2013, the Sindh government signed agree-
ments with a Japanese company for two
660MW coal-fired power plants at Keti
Bandar, with an estimated investment of
around $2.2 billion. The proposal also
included a jetty, transmission lines and a
railway connection.

In 2016, another major Chinese compa-
ny, China Machinery Engineering Corpora-

tion (CMEC), became associated with a pro-
posal for indigenous coal-based power
plants at Keti Bandar, with an eventual
capacity of up to 10,000MW.

The Keti Bandar concept was also
brought into discussions surrounding the
China-Pakistan Economic Corridor (CPEC).

Again, the plan was larger than a port. It
involved a power park, coal handling, rail-
way infrastructure and transmission facili-
ties.

Again, it did not become the transforma-
tional project its promoters had imagined.

The pattern is difficult to ignore. Keti
Bandar has never suffered from a shortage
of plans. It has suffered from a shortage of
continuity.

A different Keti Bandar is now being
proposed

The latest proposal is different from the
coal-dominated schemes of the 1990s and
2010s.

The Sindh government now wants Keti
Bandar to become the center of a maritime,

fisheries, petroleum, logistics and industrial
corridor.

Chief Minister Syed Murad Ali Shah has
directed the Sindh Investment Department
to prepare a bankable public-private partner-
ship model for the development of Keti
Bandar.

The proposed corridor is estimated by
the provincial government to have the
potential to attract between $1 billion and
$2.5 billion in investment,

The vision includes a deep-sea port,
logistics and warehousing facilities, indus-

trial zones, energy infrastructure, fisheries
and seafood processing, tourism projects
and export-oriented economic activity.

There is also a proposed energy compo-
nent. The Sindh government has identified
around 4,000 acres for development and is
considering LNG/RLNG and LPG import
facilities, potentially turning Keti Bandar
into an energy gateway as well as a mar-
itime one.

A separate feasibility initiative has
involved Pakistan Gas Solutions Limited,
which has been granted permission to exam-
ine the possibility of developing
LNG/RLNG and LPG import facilities.

The government also wants better road,
rail and maritime connectivity linking Keti
Bandar with industrial and energy projects
elsewhere in Sindh.

In other words, the new Keti Bandar is
being presented not simply as a port but as
an economic ecosystem.

The CHEC proposal

This is where the latest Chinese propos-
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al becomes important. CHEC"s conceptual
master plan provides a concrete starting
point for the port component. Its proposed
first phase carries a preliminary engineering
estimate of $522.34 million, with a 500-
metre multipurpose terminal.

But this figure needs to be understood
carefully.

It is not yet a confirmed $522 million
foreign investment commitment. It is a pre-
liminary engineering cost estimate associat-
ed with the proposed first phase. The project
still requires decisions on its financing,
implementation structure, connectivity and
wider commercial model.

That distinction is important because
Pakistan has seen many large infrastructure
proposals announced with impressive
investment figures that never reached
financial close.

Keti Bandar cannot afford to
become another example.

Why Keti Bandar still matters

The economic argument for devel-
oping another major port is neverthe-
less compelling.

Karachi Port and Port Qasim
already handle the overwhelming
majority of Pakistan’s maritime trade.
Both are surrounded by a rapidly
expanding metropolitan and industrial
area.

A properly designed port at Keti
Bandar could provide additional mar-
itime capacity while creating a new
industrial and logistics cluster along
the Sindh coast.

The potential goes beyond cargo.
The Indus Delta has an established
fishing economy. A modern fishing
harbor, cold-storage facilities, seafood
processing plants and export infrastruc-
ture could allow Sindh to capture more
value from its fisheries rather than sim-
ply selling raw products.

The proposed petroleum and energy
facilities could create another source of
demand for the port. Industrial zones could
attract businesses that depend on imported
raw materials or export markets. And the
combination of port, road, rail, energy and
industrial infrastructure could create jobs in
a part of Sindh that has historically
remained economically marginal.

That is the promise. But there are equal-
ly serious risks.

The Indus Delta question

Keti Bandar sits in one of the country's
most environmentally sensitive coastal
regions.

The Indus Delta has already experienced
enormous ecological changes due to reduced
freshwater flows, sea intrusion, degradation
of mangroves and pressures on fisheries.

A major port and industrial complex
would inevitably change the coastline.

Dredging, shipping traffic, industrial
discharge, petroleum handling and changes
in coastal flows could have consequences
for marine ecosystems and fishing commu-
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Waseem Nazir Takes PEC Reform Message to Sindh, Says Breaking
Status Quo Is Key to Staying Relevant

By Manzoor Shaikh
akistan Engi-
neering Coun-
cil (PEC)

Chairman Engr. Waseem

Nazir’s five-day visit to

Sindh appeared to be as

much about communi-

cating his reform agenda
as it was about listening

to the engineering com-

munity.

From Karachi to Rohri,
Nazir met academics, stu-
dents, young engineers, con-
tractors, consultants, builders
and other stakeholders,
repeatedly making one point:
an institution that refuses to
change will eventually lose
its relevance.

“If you will not change,
you will never be relevant,”
he told participants during his
interactions in Sindh.

The PEC chairman used

the visit to explain the
reforms he said he had initiat-

ed since assuming office,
including the Graduate Engi-
neer Trainee (GET) program,
changes in contractor regis-
tration and renewal, reforms
in engineering education and
curriculum, professional
development initiatives, inter-
national collaborations, train-
ing opportunities for young
engineers and efforts to
improve coordination
between academia and indus-
try.
He said the reforms were
aimed at moving PEC away

from the traditional role of an
inspector towards that of a
facilitator for the country’s
engineering fraternity.

“I have worked hard to
create an ecosystem in which
the whole engineering frater-
nity can flourish,” Nazir said,
stressing that faimess and
transparency were the basic
principles behind the
changes.

“We do not want to
become inspectors; we want
PEC to be a facilitator.”

Breaking the status quo

Speaking about his two-
year tenure, Nazir said he had
focused on PEC without dis-
tractions and had travelled
extensively to understand the
problems facing engineers
and other stakeholders.

“[ focused on PEC for the
last two years without distrac-
tions and now have come

i H\'ul'n'-._u-ﬂ.‘.'.' |

here. I have worked for the
professionals only,” he said.
He said he had consulted
64 stakeholders, held 254 ses-
sions and travelled around
110,000 kilometers as part of

his engagement with the engi-
neering community.

“I wanted to tell you what
we have done so far. Statis-
tics are important, but the sta-
tus quo must also be changed.
It is time for fast-track
changes,” he said.

According to Nazir, the
changes were necessary
because the engineering pro-
fession could not remain iso-
lated while countries such as
China and those in Europe
continued to move ahead rap-
idly.

“We want to remain rele-
vant, which can only happen
if we break the status quo. It
was a must for me,” he said.

He cited PEC registration
as one example of the
changes. In the past, he said,
young engineers sometimes
needed recommendations to
obtain registration. Under the
new system, he claimed, an
engineer can receive the reg-
istration card on the day he or
she qualifies.

He said the reforms had

also brought merit and trans-
parency into programs such
as international training and
the GET scheme.

“Now this PEC is no
more the same PEC,” Nazir
said, while inviting engineers,
academics, contractors and
other stakeholders to question
and critically evaluate the
reforms.

W

GET: Giving young
engineers their first experi-
ence

The GET program
emerged as one of the most
discussed initiatives during

the wvisit.

Young engineers who
benefited from the program
shared their experiences, say-
ing it had given them some-
thing that was often difficult
to obtain at the beginning of
their careers: practical experi-
ence.

One young engineer said
she was sent to an interna-
tional industry through the
program, where she received
practical exposure and devel-
oped confidence and profes-
sional skills.

“There was no recom-
mendation involved. It was
on merit and there was equal
opportunity,” she said.

Engineer Atya recalled
receiving an SMS informing
her of her selection.

1 did not know that 1
would be selected. When 1
received the offer letter, I
could hardly believe it,” she
said, describing the program
as a major support for young
engineers who are frequently
asked for experience when

applying for their first jobs.

“Now we have the expe-
rience,” she said.

Nazir described GET as a
kind of permanent “house-
job” program for engineers,
saying around 2,300 young
engineers had so far been
trained. He said many
trainees were now securing
employment.

He stressed that the pro-
gram was digital from the ini-
tial application and selection
stages through placement,
employer interaction and
salary payments, with the
process managed through the
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PEC portal.

He also recalled the case
of a young female engineer
selected for training in China
whose family initially sus-
pected that the program might

be a gimmick. Her parents
and brother, he said, eventu-
ally visited PEC because they
could not believe she had
been selected without any
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Najam Ul Islam elected as
president of PSPP

he oath cere-

mony of the

Office Bear-
ers and Board of Direc-
tors of Pakistan Society
of Plumbing Profession-
als (PSPP) was held in
Karachi on 13th August
2026. The event was
attended by many pro-
fessionals from the

Construction Industry.
Yousuf Hassan, President,
Pakistan HVACR Society
was the Chief Guest. Engr.

Sohail Bashir, Chairman,

IEP, and Hassan Bakhshi,
Chairman, ABAD, are the
keynote speakers.

Abbas Sajid, outgoing
Secretary of the society, pro-
vided an overview of the
event. Aftab Gillani, Member
BOD, has given an insight on
PSPP’s activities so far.

Chairman, [EP Engr.
Sohail Bashir and Chairman,
ABAD, Hassan Bakhshi,

expressed their willingness to
support the society for the
purposes it was formed.

Bijli"Gh

Crafting technology solutions
With long term sustainability at the core.

A vote of thanks was pre-
sented by Engr. Fahad Has-
san, the outgoing Vice Presi-
dent, BOD of PSPP.

All outgoing office bear-
ers were given certificates of
appreciation for their servic-
es.

Najam Ul Islam, elected
president of PSPP has
expressed his gratitude for
electing him as president and
given his willingness to make

PSPP a result-oriented body
and will work tirelessly for
the betterment of the plumb-
ing profession.

Y ousuf Hassan, Presi-
dent, Pakistan HVACR Soci-
ety, highlighted the need for
improvement and importance
of plumbing in the construc-
tion industry and expressed
his support for the purpose
on the platform of HVACR
Society.

At the end, a cake cutting
was held to celebrate the
79th Independence Day of
Pakistan. l

MUET, TMU Move to Turn MoU into

Concrete Academic Collaboration

Pakistani and Canadian universities explore joint research,
graduate education and student progression pathways

highly pro-

ductive and

constructive
meeting was held
between senior repre-
sentatives of Mehran
University of Engineer-
ing & Technology
(MUET), Jamshoro,
Pakistan, and academic
leaders at Toronto Met-
ropolitan University
(TMU), Canada, to
explore and strengthen
avenues for institution-
al, academic,
and research
collabora-
tion.

The meet-
ing was held as
a follow-up to
the Memoran-
dum of Under-
standing
(MOU) previ-
ously signed
between MUET and TMU by
Prof. Lachemi, President and
Vice-Chancellor of Toronto
Metropolitan University and
Prof. Dr. Tauha Hussain Ali,
Vice Chancellor of MUET.
The meeting provided an
important opportunity to
translate the MOU's broad
framework into concrete aca-
demic and research initia-
tives.

The MUET delegation
was represented by Meritori-
ous Prof. Dr. Aneel Kumar,
Pro Vice Chancellor, MUET,
and Prof. Dr. Bhawani
Shankar Chowdhry, Profes-
sor Emeritus and Advisor for
International Collaboration
Development, MUET.

The discussions at TMU
included senior academic
leaders:

. Dr. Cory Searcy,
Assistant Vice-President,

International and Professor of
Industrial Engineering;

. Dr. Sri Krishnan,
Dean, Faculty of Engineering
and Architectural Science
(FEAS); and

. Dr. Carl
Kumaradas, Dean, Yeates
School of Graduate and Post-
doctoral Studies (YSGPS).

The meeting focused on
developing a stronger, more
sustainable institutional rela-
tionship between MUET and
TMU and on identifying
practical mechanisms for
implementing mutually bene-
ficial academic and research

collaboration. Particular
emphasis was placed on
opportunities for joint super-
vision of Master's and PhD
students, collaborative
research projects, faculty
interaction, and enhanced
engagement in graduate edu-
cation and research.

A key area of discussion
was the potential develop-
ment of academic progres-
sion pathways for high-
achieving MUET undergrad-
uate students towards Mas-
ter's-level education at TMU.
Such pathways could provide
talented students with oppor-
tunities for advanced studies,
international academic expo-
sure, and participation in
high-quality research and
innovation environments.

The participants also dis-
cussed opportunities for
strengthening institutional

cooperation through joint
research initiatives, co-super-
vision arrangements, faculty
and student exchanges, aca-
demic mobility, seminars,
conferences, capacity-build-
ing activities, and other
mutually beneficial academic
engagements.

The discussions reflected
a shared commitment by both
institutions to develop mean-
ingful and sustainable part-
nerships that can support
high-quality graduate educa-
tion, research excellence,
innovation, internationaliza-
tion, and capacity building.
Meritorious

‘Bhawani
Shankar

*Chowdhry

' appreciated the

warm welcome

engagement of
the TMU lead-
ership. They noted that the
meeting provided an excel-
lent foundation for moving
forward with practical collab-
orative initiatives under the
existing MOU, particularly in
the areas of graduate educa-
tion, joint supervision at the
Master's and PhD levels,
research collaboration, and
student progression path-
ways.

The meeting marks an
important step toward opera-
tionalizing the MUET-TMU
MOU and strengthening the
strategic relationship
between the two universities.
Both sides expressed opti-
mism that the discussions
will lead to concrete initia-
tives and expanded opportu-
nities for students, faculty
members, and researchers at
MUET and TMU in the com-
ing years.

BEST ELECTRIC PANELS

Best Street, 14 Commaercial Area, Latifabad, Unit No, 2, Hyderabad, Sindh, Pakistan.
Tell No. 022-340 7740, 022-3407741
email: info@bestetectricpanels.com | web: http://www.bestelectricpanels.com

_" -

Karimi Electromech Systems

Plot No: 8,/5-2, Street-5, Sector 12-C, North Karachi, Industrial Area, Karachi, Pakistan.
TEL: {+92-21) 36909873, SEBDNN' 36509875 Cell: 0300-2190550;

E-mail: info@karimi com

co.uk | website: www.k

com

Engineering Review

POWER4 ) Powerage UPS, 650VA— B00KVA

WWW. powerage.co
s “§>
var @ TndustiaV>"

mmllw

Copinc
”’Na@ffj&

110,15t FIDDI
Main Regal, 5
Ph: 021-32744880 - 32742080 -

E-mail; info@powerage.co - salef@powerage.co

“Life s a gift and
& affens wa

¢
), &
¢

T

- 451

0 Servo s ﬁr’-;g
M sig 356
= e Conditionar

[ Isolating Transformer 3/3-1/1

0 Dry Batleres 12V —5Ah—2008h

3 AL-

Pressure Controls
Pressure Switches

7
Pressure Transmitters M

High Performance
Solenoid Valves for all Purpose
Magnetic Contractor Over Load Relays

CUMMINS /| CAT TEAM

WE DEAL IN NEW & USED GENSET SALES, SPARES, SERVICE IN
POWER GEMNERATION & INDDUSTRIAL EQUIPMENTS

® RADIATORS
® ALTERNATORS

® GENERATORS SALES
© WORKSHOP & LAB

e TOP/ MOJAR OVERHAULING ® PORTABLE GENERATOR

FOR FURTHER DETAILS & ENQUIRIES CONTACT US ON:
PH: 021-34322307-8, MOBILE: 0345-2681973, 0300-9260047
EMAIL: magsood.cummins@gmail.com

Temperature Controller

Humidity Cuntroller ;
| Thermostat
Thermo:auple

| Proximity Sensor

| Multi Range Timer
Micro Processors
Push Button all sorle

WWW. almadlnaelectrlc com

Maxthermo & Maxtech

International Standard
Avallable

16 Amp 3/4/5 PIITS

32 Amp 3/4/5 Pins

&3 Amp 5 Pins }IP &7

W'

All KINDS OF ELECTRICAL PRODUCTS FOR CONTROLS, DISTRIBUTION & AUTOMATION
Address: 19-Nishter (Brandrth) Road, Lahore - 54000 ( Pakistan )

Ph: (+92-42) 37641306-37641307, 37662197 Fax: 37634579

Email : almadina786@yahoo.com

(O 0301-8441311




- MNewwe
News =5

jineering
September 1-15, 2026

Review K&

Ahsan Igbal reviews progress on CPEC Phase-11 action plan

ederal Minis-

ter for Plan-

ning, Devel-
opment and Special
Initiatives Ahsan Igbal
reviewed progress on
the implementation of
the China-Pakistan
Economic Corridor
(CPEC) Action Plan
for 2025-2029, calling
for faster progress on
projects and priorities
agreed with China.

Chairing a review meet-

ing, the minister assessed the
first year of implementation
of the action plan, which
was finalised during Prime
Minister Muhammad She-
hbaz Sharif’s visit to China
in August 2025. He directed

ministries to ensure timely
implementation of CPEC

Phase-1l priorities.

Ahsan Igbal said Pak-
istan-China relations had
remained strong during chal-
lenging periods, highlighting
China’s investment during
Pakistan’s energy crisis. He
said CPEC Phase-
I brought around
$25 billion in
Chinese invest-
ment and added
nearly 8,000
megawatts to Pak-
istan’s power-
generation capaci-
ty. He also cited
the development
of Thar coal and
the fibre-optic
network among
the major achievements of
the first phase.

He said CPEC Phase-11
would build on these foun-
dations by focusing on busi-
ness-to-business coopera-
tion, industrial development,

agricultural modernisation,
minerals, human capital and
technology. The priorities,
he added, were closely
aligned with the five pillars
of the government’s
URAAN Pakistan initiative

through the Growth, Liveli-
hood, Innovation, Green
Economy and Openness cor-
ridors.

The Growth Corridor
will focus on expanding
industrial and agricultural

capacity and increasing
exports, while the Liveli-
hood Corridor will support
social development and less-
developed regions. The
Innovation Corridor will
strengthen Pakistan’s infor-

al modernisation.

The minister highlighted
a government programme to
send 1,000 agricultural
experts to China for training
in modern farming technolo-
gies. He said the initiative
would help devel-
op skilled human
resources and sup-
port a “Green
Revolution 2.0

mation technology sector
and provide young people
with modern technological
skills. The Green Economy
Corridor will focus on cli-
mate resilience, water and
food security and agricultur-

~ through improved
seeds, mechanisa-
tion, efficient
water use and cli-
mate-resilient
crops.

Ahsan Igbal
stressed that the
private sector
would have a central role in
unlocking the economic
potential of CPEC Phase-I1,
while the government would
focus on creating an enabling
environment for investment
and business partnerships. He

described expanding exports
as a “national emergency”
and said the target of reach-
ing $100 billion in exports by
2035 was essential for Pak-
istan’s economic future.

He called for stronger
cooperation between the gov-
ernment and private sector to
improve competitiveness and
establish “Made in Pakistan™
as a globally recognised
brand. He also stressed the
need for political stability,
reforms and effective gover-
nance to convert Pakistan’s
recent diplomatic and strate-
gic gains into economic
progress.

“Pakistan does not need
to heat its roads; Pakistan
needs to heat its economy,”
Ahsan Igbal said, urging
political forces to prioritise
economic development and
work towards a self-reliant,

export-oriented economy.ll

Minister urges expansion of groundwater recharge efforts in

ederal Minis-

ter for Climate

Change and
Environmental Coordi-
nation Dr Musadik
Masood Malik has
called for expanding
groundwater recharge

initiatives in Islamabad

as the capital continues
to face a decline in its
underground water
reserves.

Speaking at an event
titled “Protecting Islam-

abad’s Aquifers” at the
USEFP Auditorium on Tues-
day, the minister said about
200 recharge wells had been
constructed in [slamabad as
part of a pilot initiative. He
stressed that the programme
needed to be expanded to
have a meaningful impact on

groundwater levels.

Dr Musadik said the
recharge measures had
resulted in an estimated 0.4-
millimetre rise in the water
table, compared with a
decline of around 1.5 metres.

He said the initiative was an
important step but could not
be considered a complete
solution to the city’s ground-
water depletion.

The minister also called
for better management of
surface and groundwater fol-
lowing heavy rainfall in
Islamabad, where around
200 millimetres of rain had
been recorded. Several areas
were affected by flooding,
prompting authorities and
relevant organisations to
respond to the situation.

He also raised concerns
over water quality, noting
that treatment facilities in
Islamabad and Rawalpindi
were helping reduce contam-
ination. However, he
stressed the need for contin-
ued monitoring and
improvement of water quali-
ty.

Dr Musadik said the
establishment of an addition-
al water treatment plant had
faced delays for several
years despite repeated ten-
dering. He said the project

had recently moved forward,
with the tendering process
now under way, while noting
that delays in development
projects were not confined to
the Capital Development
Authority and occurred
across government depart-
ments.

Discussing wider water
security, the minister
stressed the importance of
international treaties and
legal mechanisms in protect-
ing Pakistan’s water inter-

ests. He said respect for
international agreements was
essential for stability and for
safeguarding the rights of
countries that depend on
shared water resources.

Dr Musadik also high-
lighted the newly established
Clean Environment Fund,
which will involve private-
sector participation and due
diligence to support environ-
mental initiatives. He said
the government wanted to
encourage innovative solu-

Islamabad

tions and greater private-sec-
tor involvement in tackling
environmental challenges.

The minister further
backed legislation to pro-
mote groundwater recharge
in new housing schemes
and communities, as well as
through rooftop initiatives.
He said protecting ground-
water resources was essen-
tial for safeguarding com-
munities and ensuring sus-
tainable water availability.
— ER News Desk

Anthropic Unveils Standard to Connect AI With
Robots and Industrial Hardware

ted the framework with
industry stakeholders includ-

could use the standard to define how an Al sys-
tem can safely control a factory robot arm by

ing Amazon Web Services,
Danaher, Hugging Face and Raspberry
Pi. In one demonstration, Anthropic
said a scientist was able to provide
Claude with an experimental design,
after which the Al assistant carried out
the experiment using hardware config-
ured with the MHS specification.

The initiative reflects theAnthropic PBC
has introduced a new software standard
designed to help artificial intelligence
(AI) assistants interact more effectively
and safely with robots, scientific equip-
ment and manufacturing hardware.

The Al company has released its Model
Hardware Standard (MHS) as a research pre-
view, allowing developers and industry stake-
holders to test how its Claude Al assistant can
work with physical equipment before the frame-
work is made more widely available.

MHS is designed to provide Al systems
with structured information about how hard-
ware operates, reducing reliance on paper man-

uals or specialised knowledge held by a limited
number of experts. For example, a manufacturer

setting limits on its speed, movement and oper-
ating angles.

The launch comes as interest grows in
applying Al to robotics, manufacturing and sci-
entific research. Anthropic said stakeholders in
these sectors can join a waitlist to test the
framework, which it eventually plans to open-
source, allowing hardware manufacturers to cre-
ate their own MHS specifications. The compa-
ny did not provide a timeline for a broader
release.

Jonah Cool, a partnerships and deployment
executive at Anthropic’s life sciences division,
said the framework could help scientists operate
complex equipment that might otherwise
require specialised technical expertise.

Anthropic compared MHS to its Model
Context Protocol (MCP), a standard that helps
Al assistants connect with third-party software
and applications. According to the company,
MHS aims to bring similar interoperability to
the physical world, particularly in laboratories
and facilities that rely on large numbers of
devices.

The company has already te growing push
by Al companies to move generative Al beyond
software applications and into real-world envi-
ronments, including robotics, manufacturing
and scientific research. — TS/ERMD
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At the Indus Riverside, Waseem Nazir Makes His

Case for a New PEC

o one at the  ences. For Nazir, this was pre-
venue on the Their responses appeared  cisely the kind of system he
Bank of to reinforce one of the central wanted PEC to build.

ans. 0 arguments behind the pro- A digital route from

Indus River had expect-
ed such a large number
of engineers to turn up
to meet Pakistan Engi-
neering Council (PEC)
Chairman Engr.
Waseem Nagzir.

What began as a consul-
tative gathering quickly
turned into an unusually open
conversation between the
PEC chairman and a predom-
inantly young audience. The
engineers came with ques-
tions about jobs, technical
allowance, professional
development and the reforms
being introduced by the
council—and Nazir appeared
ready to take them all.

For nearly two hours, he
listened, responded and
explained his position, often
going into considerable detail

gram: merit can open doors

application to training

H i

that previously seemed
accessible only through refer-
ences.

Several young engineers
told the gathering that they
had been selected without

gram, Nazir said it had been
designed as an end-to-end

tion and selection to place-
ment with employers and

digital process, from applica-

Explaining the GET pro-

engineers had so far gone

through the program and that

about 30 per cent of trainees

had already secured jobs.

The program, he

“explained, com-
bines five

' ‘months of prac-

tical industry

training with

~ one month of

~ professional

= and personality

_ development

training at the

National

- Defence Uni-

~ versity (NDU).

] “ shall try

= to make this

4 '-ﬂoourse perma-

nent,” he told the gathering.
Reforming an institution
Nazir used his interaction

with the engineers to outline

what he described as a much

wider reform program

-

-

about what he believes PEC
should—and should not—do
for engineers.

One message was partic-
ularly clear: PEC cannot pro-
vide jobs to every engineer,
but it can help engineers
become capable enough to
compete for them.

To illustrate his point,
Nazir invited beneficiaries of
PEC’s Graduate Engineer
Trainee (GET) program to
the podium and asked them
to speak about their experi-

any recommendation or
“sifarish”.

payment of stipends.
He said around 2,300

[[IB&tldouin
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launched during his tenure.

He said his focus over
the past two years had been
on transforming PEC into an
institution that could respond
to the realities of modemn
engineering rather than
remain trapped in old proce-
dures.

The reforms, according
to Nazir, cover several areas.
The first is merit and
transparency, particularly in
the registration and selection
of engineers for training pro-

e SIS

grams. He said young engi-
neers no longer needed per-
sonal recommendations to
obtain PEC registration and
that the process had been
digitized to make registration
available as soon as they
qualified.

The second is profession-
al development. PEC has
introduced training programs
aimed at strengthening engi-
neers beyond their technical
knowledge, including project
leadership and personality
development.

The next area is engi-
neering education. Nazir said
PEC was reviewing engineer-
ing curricula and manuals to

bring them closer to modern
requirements, while strength-
ening Continuing Profession-

al Development (CPD). He
also referred to the prepara-
tion of professional engineer-
ing books as part of the
effort.

The fourth is internation-
al exposure. PEC has
expanded collaboration with
international engineering
organisations and launched
opportunities for young engi-
neers to gain exposure to
engineering practices abroad.

He specifically highlight-
ed the China program, which

b
paasiesatt i LL R E

he also discussed with stu-
dents at Aror University also.
The initiative, he said, was
designed to expose Pakistani
engineers to advanced engi-
neering, infrastructure, tech-
nology and professional prac-
tices in China.

For young engineers,
such exposure can be as
important as classroom edu-
cation, particularly at a time
when engineering is increas-
ingly shaped by digital tech-
nologies, artificial intelli-
gence, automation and large-
scale infrastructure systems.

Engineers still want
answers

Despite the upbeat dis-

]

cussion around reforms, the
young engineers did not shy
away from difficult ques-
tions. Technical allowance
and service structure remain
among the most frequently
raised demands of engineers,
particularly those working in
the public sector.

Nazir said he had pur-
sued the issue of technical
allowance at the national
level and that recommenda-
tions had moved through par-
liamentary forums. He indi-
cated that the matter would
now require follow-up with
the relevant government
authorities.

That message seemed to
define his entire interaction
at the riverside gathering: the
institution must change, but
so must the profession.

As the meeting drew to a
close, what had initially been
planned as a consultative ses-
sion had become something
more revealing—a test of
how far PEC’s new reform
narrative could connect with
the young engineers it is ulti-
mately meant to serve.

‘F"

Whether all the reforms
will produce the results
promised remains to be seen
for the coming years. But at
the bank of the Indus, the
PEC chairman appeared
determined to make one
argument clear: the council
cannot remain relevant by
simply doing things the way
they have always been done.

For him, reform is not
merely about changing pro-
cedures. It is about changing
the relationship between PEC
and the engineers it repre-
sents—and preparing a new
generation to compete in a
rapidly changing world.
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akistan Engi-

neering Coun-

cil (PEC)
Chairman Engr.
Waseem Nazir received
a warm welcome when
he arrived at Aror Uni-
versity of Art, Archi-
tecture, Design and
Heritage in Rohri.

But the real highlight of
his visit was perhaps not the
reception itself. It was the
unmistakable chemistry
between Nazir and the uni-
versity’s Vice Chancellor,
Dr. Zahid Khand.

As the two moved
through the university, dis-

September 1-15, 2026

PEC is like your mother: Engr. Waseen Nazir
At Aror University, Waseem Nazir Finds a Glimpse of the Future He Wants

cussing laboratories,
research, education and the
institution’s plans for expan-
sion, it became clear that
they shared something more
than a formal interest in
engineering education.

They shared a belief that
universities cannot prepare
young people for the future
by remaining prisoners of the
past.

At one point, Nazir told
faculty members and under-
graduate engineers that he
had visited many universi-
ties, but Aror had made him
rethink some of his own
assumptions.

“I have visited many uni-
versities, but after seeing

Aror University, my mindset
has changed,” he said. “Dr.

Zahid Khand’s thinking is

Waseem Nazir Takes PEC Reform Message to Sindh,
Says Breaking Status Quo Is Key to Staying Relevant

Contd from page 3
recommendation.

For Nazir, such cases
demonstrated the importance
of creating systems where
merit, rather than connec-
tions, determines opportuni-
ty.

Contractors and con-
sultants part of the ecosys-
tem

Nazir also held detailed
discussions with contractors,
consultants and builders dur-
ing the visit.

At a gathering organized
by the Constructors Associa-
tion of Pakistan (CAP), led
by Engr. Afzal-ur-Rehman,
and attended by representa-
tives including Engr. Atif
Nazar of ACEP and Hassan
Bakhshi of ABAD, he argued
that contractors and consult-
ants could not be separated
from the wider engineering
ecosystem.

He said engineers, acade-
mia, consultants, contractors,
constructors and builders
were all interconnected stake-
holders and that the problems
of one segment ultimately
affected the others.

PEC, he said, was mov-
ing towards digital solutions
for contractors. Instant regis-
tration had been introduced,
while registered contractors
seeking renewal could apply
through the portal and expect
the process to be completed
within two days, he said.

“We have around 80 per-
cent renewal cases. We are
starting e-licensing,” Nazir
said, urging contractors to
raise their problems directly
with him.

“The solution is going
digital,” he added.

Universities, profession-
al development and Brain
Gain

Nazir visited Hamdard
University in Karachi and
Aror University in Rohri,
where he interacted with fac-
ulty members and engineer-
ing students.

He spoke about proposed
reforms in the engineering
curriculum and manuals and
said professional develop-
ment and continuing profes-
sional development (CPD)
needed greater attention. He
also mentioned the prepara-
tion of five books aimed at
strengthening professional
engineering knowledge.

At a session in Hyder-

abad hosted by PEC Govern-
ing Body Member Engr.
Igbal Qureshi, academicians
including Dr. A.Q. Rajput
and Dr. Abro, young engi-
neers, contractors, builders
and other stakeholders partic-
ipated.

The Deputy Commission-
er Hyderabad, himself an
engineer by education,
recalled his own experience
after graduating from Mehran
University and said engineers
of his generation had not wit-
nessed such reforms at PEC.

He particularly appreciat-
ed the initiative of training
project directors at National
Defence University (NDU),
describing it as an unprece-
dented step and noting the
value of NDU’s professional
training program.

Nazir said the first batch
of project directors had com-
pleted the three-month pro-
gram and that PEC had
entered into a five-year
arrangement with NDU not
only for project director train-
ing but also for personality
development of young engi-
neers.

The chairman also
announced the forthcoming
“Brain Gain” platform, which
he said would connect Pak-
istani engineers working
abroad with engineers in Pak-
istan to facilitate the
exchange of knowledge,
experience and professional
expertise. He said the plat-
form was scheduled to be
launched on the 15th of the
month.

Service structure and
technical allowance

Technical allowance and
the service structure of engi-
neers also figured prominent-
ly in the discussions.

Dr. Mansoor Soomro,
Assistant Professor at MUET,
raised the financial difficul-
ties confronting academia and
asked how PEC could con-
tribute.

Nazir said he had secured
approval from the National
Assembly recognizing techni-
cal allowance as a right of
engineers, while the Senate
Standing Committee had also
approved the matter. Recom-
mendations, he said, had been
forwarded to the government
and would now be followed
up by the Secretary of the
Ministry of Science and
Technology and an MNA

from Sindh.

He nevertheless urged
engineers to work on them-
selves alongside demanding
their rights.

His message throughout
the visit was that professional
recognition should go hand in
hand with professional
improvement.

From regulation to an
engineering ecosystem

Nazir repeatedly returned
to the idea of an integrated
engineering ecosystem, par-
ticularly the need to bridge
the gap between universities
and industry.

“Industry-academia link-
age cannot be established
until we come out with a
practical solution,” he said,
questioning why university
research remained largely
confined within individual
institutions.

He said PEC was now
referring to the concept as
“academia-industry conver-
gence” and expressed hope
that the Brain Gain initiative
and other reforms would help
create practical connections
between researchers, industry
and engineers.

For Engr. Igbal Qureshi,
who hosted the Hyderabad
session and a builder himself
said builders were also an
important part of this ecosys-
tem and needed to be brought
into the conversation because
many of their problems
remained unresolved.

As Nazir concluded his
five-day Sindh tour, his cen-
tral message remained con-
sistent: PEC cannot remain
relevant by simply maintain-
ing existing systems. [t has
to change with the profes-
sion, technology, industry
and expectations of a new
generation of engineers.

“Without breaking the
status quo, we will become
irrelevant,” he said.

Whether the reforms ulti-
mately produce the ecosys-
tem Nazir envisions will
depend not only on PEC but
also on the willingness of
engineers, academia, indus-
try, contractors and govern-
ment to work together. But
during his Sindh visit, the
chairman clearly sought to
make one thing part of the
conversation: change is no
longer optional for Pak-
istan’s engineering institu-
tion.ll

futuristic, and this university
is totally futuristic.”

"
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It was a striking observa-
tion from a PEC chairman
who had spent much of his
five-day Sindh visit telling
engineers, contractors, con-
sultants and academics that
institutions must change if
they want to remain relevant.

At Aror, he appeared to
find an example of that phi-
losophy already taking shape.

A university being built
for what comes next

Nazir spent considerable
time touring the university’s
laboratories, looking at the
equipment and discussing the
facilities with faculty mem-
bers.

The visit was not merely
ceremonial. He took an inter-
est in the standard of the
equipment, the way students
were being trained and the
kind of education the universi-

ty was attempting to provide.

He also visited the uni-
versity’s modern library,
where the breadth and vari-
ety of books and research
material available to faculty
and researchers caught his
attention.

“Look at Aror’s library,”
Nazir said, pointing to the
university’'s resources. “1
have also met the faculty.
They are very good. You can
see the training and educa-
tion here.”

For a chairman whose
central argument is that engi-
neering institutions must
keep pace with a rapidly
changing world, the visit
offered a rare opportunity to
see those ideas being trans-
lated into a physical campus.

Dr. Zahid Khand briefed
him on the university’s
expansion and its plans to
establish a complete ecosys-
tem for what the university
describes as academia-indus-
try convergence.

A new building is under
construction, while the uni-
versity has also acquired
additional land for future
expansion.

The vision is consider-
ably larger than simply
adding classrooms and labo-
ratories. The university
wants to build an environ-
ment where education,
research, industry and inno-
vation can exist alongside
one another.

Nazir seemed particular-

ly interested in that
approach.

He said he wanted to
develop a roadmap with Dr.
Khand that could be present-
ed to PEC’s Governing Body
as an example of how a new
university could be managed
and developed differently.

“Dr. Zahid Khand is
futuristic,” Nazir said. “The
first batch of civil engineers
coming out of here will be
different.”

For Nazir, that distinc-
tion matters.

Many established univer-
sities have accumulated
decades of systems, tradi-
tions and procedures. A new
institution, he suggested, has
the opportunity to avoid
some of those constraints
and design itself around the
requirements of the future.

“That is a big achieve-
ment for a new university,”
he said.

‘PEC is like your mother’

The chairman’s interac-
tion with Aror’s students
soon moved beyond labora-
tories and buildings.

He spoke about institu-
tions, professional ethics, the
dignity of engineers and the
responsibility that comes
with being part of the engi-
neering profession.

“If any country wants to
develop, it has to improve its
institutions,” he told the stu-
dents. “PEC is like your
mother. She should be
strong.”l
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New Water Controversy Emerges Over Proposed
Dams on Chenab River

new water controversy
appears to be emerging in
akistan over a proposed

series of dams on the Chenab River,
with serious concerns being raised in
Sindh over their possible impact on
downstream water availability, the
environment and inter-provincial

relations.

The latest development follows a briefing
by the Water and Power Development
Authority (WAPDA) to members of the Indus
River System Authority (IRSA) on the pro-
posed Chiniot Dam, reportedly held about a
week ago.

The multipurpose project is planned on
the Chenab River, approximately 100 kilome-
ters downstream of Qadirabad Barrage and
around five kilometers upstream of Chiniot
city. According to the project proposal, the
dam would have a storage capacity of one
million acre-feet (MAF) and is intended to
store surplus monsoon flows, mitigate floods,
generate 80 megawatts of electricity and pro-
vide water to Faisalabad.

The proposed infrastructure includes the
main dam, a two-gated barrage, a power
house and approximately 77 kilometers of
embankments on both sides of the reservoir.

Critics, however, argue that Chiniot Dam
should not be viewed as an isolated project.
They believe it is part of a larger plan to
develop a chain of dams and expand water
diversions on the Chenab, potentially reviving

elements of the controversial Greater Cholis-
tan project, which was reportedly halted last
year following strong opposition and public
protests in Sindh.

According to the information available in
the project's working paper, around 47,000
acres of land within the Chenab's riverine
area could be submerged, raising concerns
among local communities about the loss of

agricultural land, homes and livelihoods.

The estimated cost of Chiniot Dam is
around Rs298 billion. Under the proposed
financing arrangement, approximately 80 per
cent would be provided by the federal gov-
emment, while the remaining financing
would be arranged by WAPDA, including
through borrowing mechanisms. WAPDA
would be the implementing agency.

The project has already attracted substan-

N

It is a tough struggle to run a startdp. A small team,
limited budget, pitching the new deain the market,
resistapce from old market players, these are the
challenges for new Startups, Enginéering Review

stands with you in your strugglé:

Engineering Review is the most circtilated and
readable newspaper in the engineering sectors.

It is a popular journal among engineering
professionals. We are now in the 48th year of
publishing. Engineering Review has a large number
of followers on its YouTube channel and Facebook
Page. We can boost your Startup among engineers

and as well as the general public.

Together we will Pitch your Idea to the world!

Phones: (021) 32215961-62, 32632567

ENGINEERING
_REVIEW

(© 0335-224 6787
E-mail: info@engineeringreview.com.pk

Web: www.engineeringreview.com.pk

tial questions from the federal Planning and
Development Ministry. Its technical review
reportedly raised more than 50 objections and
queries, including questions concerning the
project's cost, implementation period, eco-
nomic assumptions and technical feasibility.

The proposed construction period of
approximately four and a half years has also
come under scrutiny, particularly given

WAPDA's record with several major water
and hydropower projects.

Diamer-Bhasha Dam, first inaugurated in
1998, had an initial estimated cost of around
Rs479 billion. Its revised cost has now
reached approximately Rs1,049 billion, while
the project remains incomplete. Some esti-
mates put the eventual cost, including the
power component, at around Rs3 trillion.

Similarly, the 4,320MW Dasu Hydropow-
er Project, under construction since 2014, has
experienced significant delays and cost esca-
lation. Its original estimated cost of Rs486
billion has reportedly risen by around 257 per
cent to approximately Rs1,737 billion.

The 969MW Neelum-Jhelum Hydropow-
er Project has also faced serious technical
and cost-related problems. The Auditor Gen-
eral of Pakistan, in its 2022-23 performance
audit, reportedly identified concerns relat-
ing to design and construction quality. The
project's cost increased from Rs84.5 billion
to approximately Rs419.45 billion, while
completion was delayed by several years.

The Tarbela Fifth Extension Project has
similarly experienced delays, with its esti-
mated cost increasing from Rs82 billion to
around Rs316.4 billion.

In Sindh, the Nai Gaj Dam provides
another example of prolonged implementa-
tion. Its estimated cost has risen by approxi-
mately 405 per cent, from Rs16.92 billion
to Rs85.57 billion, while the project
remains incomplete more than 13 years
after its planned implementation.

Questions have also been raised over
the environmental assessment process for
Chiniot Dam. According to the available
information, WAPDA submitted the PC-I
for consideration by the Central Develop-
ment Working Party without an approved
Environmental Impact Assessment from the
relevant environmental authority.

Environmental assessment is particular-
ly important for a project of this scale
because consultation with affected stake-
holders forms a critical part of the process.
The project document reportedly does not
clearly establish whether downstream stake-
holders, including Sindh, were consulted.

This has emerged as a particularly sen-
sitive issue because Sindh is a major down-
stream stakeholder and any significant
alteration of Chenab flows could have con-
sequences for its water availability.

WAPDA's briefing to IRSA reportedly
also indicated plans for four dams on the
Chenab—at Wazirabad, Madh Ranjha,
Chiniot and Shah Jiwana—with a combined
storage capacity of approximately 4.5 MAF.
In addition, WAPDA is considering increas-
ing the capacity of three link canals
upstream of these projects.

Work has also recently begun on the
Jalalpur Canal, which is expected to divert
approximately 0.5 MAF of water annually.

Water experts argue that such intercon-
nected projects should not be assessed indi-
vidually. A broader Strategic Environmental
Assessment may be necessary to determine
their combined impact on the river system,
downstream communities and the Indus
Delta.

The federal Planning Ministry's techni-
cal review has reportedly described the
Chiniot project as having national strategic
importance because of its implications for
transboundary water flows. It has suggested
that the Ministry of Water Resources con-
vene a workshop to develop national con-
sensus among stakeholders.

The review has also questioned the pro-
ject's claimed irrigation benefits. The PC-1
reportedly estimates annual irrigation bene-
fits of Rs35.768 billion from around 80,000
acres, equivalent to approximately
Rs447,000 per acre. The technical review
reportedly found the assumptions behind the
projected 18.67 per cent economic rate of
return questionable.

Another concern relates to flood safety.
With a proposed reservoir holding one MAF
of water behind 77 kilometers of embank-
ments, the technical review has reportedly
warned that an embankment failure could
have catastrophic consequences, particularly
for Faisalabad, Pakistan's third-largest city
and an important industrial center. An ade-
quate emergency action plan has reportedly
not yet been developed.

The concern is heightened by last year's
floods, when Chenab flows reportedly
reached 1,077,951 cusecs at Qadirabad on
August 27, exceeding the barrage's stated
capacity of 900,000 cusecs. Authorities
were reportedly forced to breach the right-
bank protective embankment to protect the
barrage structure.

Sindh has expressed serious reservations
over the proposed dam.

The province already faces recurring
water shortages, particularly at the begin-
ning of the Kharif season. Flow data from
1999 to 2025 reportedly show that down-
stream Punjab barrages below the Rasul-
Qadirabad-Sulemanki link canals have
received around 16 per cent less water than
their allocations at the beginning of Kharif,
with availability falling by as much as 36.4
per cent by early June.

The PC-I reportedly envisages filling the
Chiniot reservoir beginning in June—a peri-
od when downstream areas are already
under water stress.

Sindh fears that additional storage and
diversion capacity in Punjab could increase
pressure on the Indus system and encourage
greater withdrawals through link canals to
compensate for shortages in downstream
Punjab.

With four proposed Chenab reservoirs
potentially operating as part of the same
system, Sindh believes the cumulative
impact could become considerably more
serious.

For Sindh, the issue therefore goes
beyond the construction of a single dam. It
concerns the future distribution of the Indus
Basin's water, the security of its agricultural
economy and the ecological survival of the
Indus Delta.

The emerging controversy underscores
an old problem in Pakistan's water politics:
a project that may appear beneficial from
the perspective of one region can create
serious concerns downstream.

Without transparent technical studies,
environmental assessments and meaningful
inter-provincial consultation, the proposed
Chenab dam program could add another
contentious chapter to Pakistan's already
fragile water politics. - ERMD
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Keti Bandar: A 30-Year-Old Dream Returns to Drawing Board

Contd from page 2
nities.

That is why the environmental dimen-
sion cannot be treated as an obstacle to be
dealt with after the project has been
designed. It needs to be part of the design
itself.

President Zardari has reportedly stressed
the need to protect the Indus Delta and the
livelihoods of local communities while con-
sidering the port project. That is an impor-
tant condition.

A Keti Bandar project that damages the
ecological foundation of the local economy
would undermine the very communities it
claims to develop.

The connectivity problem

Then comes another basic question:
where will the cargo go? A port is only as
useful as its connections to the economy
behind it. If containers, coal, petroleum
products, machinery or agricultural goods
have to travel on inadequate roads or wait
for railway connections that do not exist,
the commercial advantage of the port quick-
ly disappears.

The government therefore needs to think
of Keti Bandar as a single infrastructure
system rather than a collection of separate
projects.

Port construction without rail and road
connectivity will not work. Industrial zones
without reliable electricity and water will
not work. Energy terminals without storage
and distribution networks will not work.
And a fishing harbour without cold chains
and export facilities will deliver only a frac-
tion of its potential.

The lesson from the past

Perhaps the biggest lesson comes from
Keti Bandar’s own history. Benazir Bhutto’s
government had an ambitious foreign
investor, a power-generation plan, a pro-
posed port, infrastructure commitments and

a vision linking Thar coal to the coast.

Thirty years later, Pakistan is still dis-
cussing many of the same basic questions.
That should make policymakers cautious.
The challenge today is not to produce
another impressive master plan. It is to cre-
ate a project structure that can survive polit-
ical transitions, changes in government and
shifts in energy policy.

The financing must be transparent. The

economic model must be commercially
credible.

The environmental costs must be prop-
erly assessed. Local communities must have
a meaningful place in the planning process.
And the road and rail infrastructure must be

developed alongside the port rather than
promised for some later stage.

From Benazir’s dream to today

There is an almost circular quality to the
story. Benazir Bhutto's government saw
Keti Bandar as part of a huge energy and
infrastructure transformation.

Later governments revived elements of
the concept through Japanese investment
proposals and CPEC-related Chinese plans.

The idea survived even when individual
projects did not.

Today, the Sindh government is once
again presenting Keti Bandar as part of the
province's long-term economic future, while
a major Chinese engineering company has
produced a fresh port proposal. But this
time, the ambition has shifted.

Keti Bandar is no longer being sold sim-
ply as a place for coal-fired power plants.

It is being presented as a potential mar-
itime gateway, logistics centre, industrial
zone, energy hub and fisheries-export base.

That may be a more appropriate vision
for Pakistan's current economic needs. Yet
the history of the last 30 years provides a
warning. There is a huge difference between
a project being announced and a project
being built.

Keti Bandar has already had its MoUs,
its feasibility studies, its foreign investors,
its power plants, its railway proposals and
its port dreams. What it has never had is
sustained execution.

The latest CHEC proposal could there-
fore be an important turning point—but
only if the government can convert the con-
cept into a financially viable, environmen-
tally responsible and politically durable
project.

For Sindh, the stakes are considerable.

If it succeeds, Keti Bandar could open a
new chapter in the province's maritime
economy, create an industrial and logistics
corridor along the coast and give Pakistan
another gateway to international trade. If it
fails, it will simply become another chapter
in the long history of a port that was always
promised but never built. After three
decades, Keti Bandar does not need another
dream. It needs delivery.l
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raditionally,

engineering

design is
linked to meeting tech-
nical needs in terms of
function, efficiency,
reliability and accuracy.
Today, however, in the
new innovation econo-
my, design is not just
about developing better
and better products —
it's about becoming a
business creator.

A technical solution that
can become a commercially
viable innovation is one that
is designed by an engineer
who understands the needs of
the customer, market dynam-
ics, business models, sustain-
ability and new technolo-
gies. There must be a mind-
set change from asking
"How can this be engi-
neered?" to asking "What
problem can this engineering
solution solve, to whom,
how can it be sustainable,
and how will it add value?"
Engineering design is thus
the beginning of an entrepre-
neurial process, not the end.

The best business ideas
to develop frequently occur
when engineers step beyond
the technical specification
and get into the human
issues underlying the techni-
cal specification. You can go
all the way with the technol-
ogy and product, but if it
doesn't solve a real customer
problem, it won't be a suc-
cess. Design thinking puts
focus on engineering design
in a way that allows engi-

neers to incorporate the ele-
ments of empathy, observa-
tion, experimentation, and
user participation into the
engineering process. Engi-
neers can better understand
how people really think and
act, and not make assump-
tions as they design, which
will reveal unmet needs and
opportunities for innovation.
In that way, entrepreneurial
engineering is most essen-
tially concerned with con-
verting technical information
into relevance to people.

In essence, a pivotal
shift starts to happen when
engineering prototypes start
to turn into value

propositions. While a
prototype can help someone
understand the workability
of a concept, a value propo-
sition is required in order to
make the concept salient to
the person and, potentially,

prompt them to pay for
it. This distinction helps pro-
mote a multi-faceted view of
the design from the cus-
tomer's perspective, as well

Engr. Dr. Muhammad Nawaz Igbal

as considerations of cost,
design accessibility, scala-
bility, impact on the envi-
ronment, and how well the
design will differentiate
from the competition. So
when the design of an ener-
gy-efficient device is linked
to an engaging offer of
reduced operational expens-
es, an extended life cycle for
the product, easier mainte-
nance, and measurable envi-
ronmental gains, the device
is more entrepreneurial. If
engineering excellence is

intentionally linked to value
for the customer, then eco-
nomic significance is added.
It is also important for
engineers to learn the con-
cepts of business models in
order to create value in an
entrepreneurial manner. Suc-
cessful inventive technology
is not a successful business.
Engineers need to be aware
of ways of creating, deliver-
ing and capturing value.
That can be in the form of
product sales, subscription-
based services, licensing,

platform-based services,
pay-per-use, franchising
or technology partnerships.
These can be extended even
further by the advent of digi-
tal technologies, which
allow engineering products
to be intelligent, connected,
continually updated and
service-oriented. That's why
the entrepreneurial engineer
increasingly is designing not
only a product, but an
ecosystem which will create
economic and social value
over time because of the

VALUE

Engineering

technology.

The other key aspect is
sustainability as a key factor
in engineering entrepreneur-
ship. Performance and cost
are often highlighted in tra-
ditional design, whereas in
entrepreneurial design,
resource efficiency, circular-
ity, repairability, recyclabili-
ty and the impacts of the
lifecycle have to be taken
into account. New business
opportunities can be devel-
oped by designing products
with the ability to be disas-

sembled and reused, reman-
ufactured or recycled for
materials. When engineers
rethink production systems,
waste can be an entrepreneur-
ial resource when products
are reimagined as useful by-
products of other production
processes. This view puts
sustainability not only on the
compliance agenda but also
on the innovation agenda, and
shows the ability of engineer-
ing design to serve the inter-
ests of profitability, environ-
mental protection, as well as
the socio-economic resilience
of society.

The recent developments
in Al, the Internet of
Things, advanced manufac-
turing, robotics and a grow-
ing number of digital plat-
forms have continued to cre-
ate a more indistinct divi-
sion between engineering
and entrepreneurship. Now,
engineers can add intelli-
gence to a product, gather
real-time data from the
operations of that product,
forecast failure, tailor serv-
ices to the individual, and
continually evolve the cus-
tomer experience. Aside
from the fact that these tech-
nologies can be adopted, the
opportunity for entrepre-
neurs is to combine these
technologies creatively to

solve a problem which
cannot be solved efficiently
with traditional methods. For
example, a physical engi-
neering solution could
become a smart irrigation
system that is turned into an
intelligent agricultural serv-
ice through the addition of
sensors, analytics, automa-

tion, and

subscription-based sup-
port with a combined value
proposition.

Another bridge between
engineering innovation and
entrepreneurial value is
intellectual property

and strategic commer-
cialization. Innovation can
be protected through the
patent system, industrial
design, proprietary algo-
rithms, technical know-how
and unique engineering
processes, and can provide
opportunities for licensing,
partnerships, investment and
the creation of new

ventures. However, the
aim of [P should not be IP
itself, but should be related
to the value of the product.
A patent alone is not very
useful as a tool for entrepre-
neurial activity unless it's
tied to a market opportunity
and a business model, has a
viable team behind it, and is
scalable. The actual trick is
to build a commercial and
institutional structure that
can take a novel idea and
make it generate long-term
value .l
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May they always sip the finest wine in paradise,
Camphor blended with water, a blissful delight.

May the mixture flow from a spring in full swing,
Gushing forth at their will, a cherished drink.

“From our Lord, we trembled in fear,
Dreading a long, harsh day with end far, not near.”

On that day of horror, may they be freed,
With shining faces, may their joys increase.

May their patience be rewarded with a garden of bliss,
In paradise, adorned in silk, may they forever exist.

May they recline on thrones set high,
Where neither intense heat nor bitter chill draws close-by.
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4 Poetry Dedicated to the Parents

Above them, may garden shades softly lie,
Fruits within reach, may their supply never run dry.

They fulfilled their pledges without fail,
Dreading the Day when hardships prevail.

They fed the poor, the orphan, and the captives’ needs,
Despite their own shortages, they performed generous deeds.

Saying, "We feed you only for our Lord's sake,
Seeking no reward, no gratitude, nor praise."

May they be served a drink, refreshing and cold,
Adorned in silver, draped in fine silk and gold.

“Fully compensat

May this prayer be fully granted,
For every believer who’s departed.

LI

Silver vessels and crystal cups circulate around,
Filled to their desires, plentiful and profound.

Pure elixirs, tinged with ginger,
From the spring called Salsabil, may they rejoice forever.

Among them, may eternal youths delight, E
Like scattered pearls, in glory shining bright. E

In paradise, wherever they look with their eyes,
May they witness a glorious kingdom, endless joys.

" may our Lord decree,
“Your efforts are honored, eternally.”
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Nature-inspired 3D printing could improve large-scale
renewable energy storage

esearchers
have created
3D-printed
electrode that could
help make it easier and
safer to store large
amounts of renewable
energy generated by
wind and solar farms.
Led by University of

Waterloo professor Dr.
Maxime van der Heijden, the
research team drew inspira-
tion from natural structures
to redesign a key component
of redox flow batteries
(RFBs), a technology that
can store electricity for later
use. The new design helps
battery liquid move more
efficiently, allowing the
chemical reactions that store
and release energy to occur
more effectively.

The study, "Enhancing
Mass Transport in Redox
Flow Batteries with 3D-
Printed Triply Periodic Mini-
mal Surface Electrode Struc-
tures," appears in the Journal
of Energy Storage.

Redox flow batteries
work differently from the
lithium-ion batteries com-
monly found in phones, elec-
tric vehicles and many ener-

gy-storage systems.

These batteries use
water-based electrolytes
rather than the flammable
materials found in lithium-
ion batteries, making them a
potentially safer alternative
for large-scale energy stor-
age.

Safer storage for the grid

Redox flow batteries are
a complementary technology
to lithium-ion batteries for
large-scale energy storage

applications. Their water-
based electrolytes make them
a safer option for storing
renewable energy at the scale
needed to supply, for exam-
ple, communities and the
electrical grid with continu-
ous renewable energy.
"Instead of storing energy
in solid materials, they store
energy in liquid electrolytes
held in external tanks," said

C——

van der Heijden, a chemical
engineering professor at
Waterloo. "The amount of
stored energy can be
increased simply by using
larger tanks, making them
well-suited for large-scale
renewable energy storage and
grid applications."

That flexibility could
become increasingly impor-
tant as more electricity
comes from renewable
sources. Wind and solar

power are intermittent, as
they do not always produce
electricity when it is needed,
creating a need for technolo-
gies that can store excess
energy and return it to the
grid later.

Printing electrodes with
more control

Researchers used 3D
printing to create porous
RFB electrodes, enabling

precise control over their
structure and fluid flow.
"With 3D printing, we
can design the internal struc-
ture of an electrode in ways
that are difficult to achieve
using conventional manufac-

turing," said van der Heijden.

"That gives us much greater
control over how the liquid
moves through the battery
and reaches the surfaces
where the energy-storing
reactions take place."

A geometry that boosted
performance

A key innovation was the
use of triply periodic mini-
mal surface (TPMS) geome-
tries, complex, repeating
three-dimensional shapes that
can resemble structures
found in nature.

The researchers tested
several TPMS designs and
found that one known as the

4

"diamond" geometry worked
best, increasing performance
by 52%.

They then used a digital
light-processing 3D printer to
produce the porous struc-
tures, which were heat-treat-
ed to form conductive carbon
electrodes capable of carry-
ing electricity.

The team successfully
tested the electrodes in labo-
ratory flow cell experiments
and in a working vanadium

redox flow battery, demon-
strating that the 3D-printed
designs can function in an
operating battery. The proof
of concept could help pave
the way for more efficient
redox flow batteries designed
for large-scale energy stor-
age.

Future research will
focus on increasing the elec-
trodes' surface area, improv-

ing manufacturing methods
and exploring advanced
design tools to create even
more effective electrode
structures. - TX
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here may

soon be a

new kind of
artificial intelligence in
town, one that uses a
novel approach to
thinking that could
save massive amounts

of computing power
and money.

The Al that most people
use every day, like ChatG-
PT, Claude or Google Gem-
ini, relies on large language
models that can work

Six-legged robot learns to walk from

through difficult problems
step by step. While this may
ultimately give us the
answers we are searching
for, the process can increase
response times and use a lot
of computing power.

So scientists at Al com-
pany Pathway decided to
test an alternative approach.

Order eight bars by height: input

It has just 150 million
parameters, which are the
internal values that an Al
adjusts as it learns patterns.
Some of today's largest Al
models use hundreds of bil-
lions of these settings.
Instead of generating a
long chain of written words
to work through a problem,

Select inside five nested frames: input

The research and technical
foundations of the team's
work are in a paper posted
on the arXiv preprint server.

A new approach to Al
thinking

The team developed a
new model called BDH-CQ.

..E:;’...E

BDH-CQ reads information
step by step into a constant-
ly updating internal memo-
ry. It then runs its reasoning
inside an internal workspace
before revealing its answer.
As the authors explain in
their paper, "Demonstrations

modify recurrent memory at
inference time, and the
resulting task is solved
through iterative continuous
computation rather than a
verbalized chain of
thought."

Putting BDH-CQ to the
test

To test the model, the

I I 3 U D R I
=
I

solved 29.5% of the tasks it
was tested on when given
two attempts per puzzle.
According to the Pathway
team, it costs $0.00070 per
task, or less than one-tenth
of a cent, setting a new
accuracy-cost efficiency
record for the ARC-AGI-1
benchmark. An independent

Oracle output

Oracle output

it

researchers used a bench-
mark called ARC-AGI-1.
This test shows the Al a few
visual examples on colored
grids and asks it to figure
out the hidden pattern to
complete a new one.

The BDH-CQ model

team from Bielik Al and
New York University sepa-
rately tested the model and
confirmed the results.
"BDH-CQ demonstrates
that in-context learning and
recurrent latent reasoning
can coexist in a compact,

practical system."

As good as this may be,
BDH-CQ did have its short-
comings. While it easily
handled basic visual tasks
like copying shapes or
extending lines, it struggled
with more demanding tasks,
particularly those involving
ordering larger sets of

objects or several steps of
visual reasoning.

The next steps for the
researchers are to train larg-
er versions of their model
on more complex mathemat-
ical, linguistic and visual
problems. - TX

a stick insect

0 you ever

see an ant

skittering
across your kitchen
counter and wonder
how this little bug over-
came all the obstacles
in your home just to get
there? Insects use their
tiny nervous systems to
walk with surprising
dexterity—a skill that
could be transferred to
robots looking to do
more productive things
than just find bread-
crumbs in your kitchen.

An international team of
researchers led by Tohoku
University in Japan and the
Vidyasirimedhi Institute of
Science and Technology
(VISTEC) in Thailand
trained Al on the walking
cycle of a stick insect to find
the best strategy for walking
on different surfaces. This
was then successfully imple-
mented in a six-legged robot
that learned to walk in just
an hour.

In addition, the robot
was able to navigate uneven
terrain and adapt to a miss-
ing limb. At treacherous dis-
aster sites where wheeled

robots are unable to enter,
these adaptive six-legged
robots could be genuine life-
savers.

The paper is published in

the journal Bioinspiration &
Biomimetics.

Stick insects, named for
their uncanny resemblance to
small sticks, are a classic
model for walking research.

The team used an open data
source containing just three

or four steps of the insect.

From those data, Al worked
out two things at the same

v

—

time. First, what the insect
seems to be aiming for when
it walks (called the
"reward"). Second, how the
legs should move to achieve
it.

Most work asks how to
make a robot walk. This
study asks what walking is
for.

"We never told the robot

how to walk," explains Dai
Owaki, associate professor at
Tohoku University. "We
asked what the insect was
trying to achieve, and let the
robot chase the same thing

entirely on its own."

The robot learned to
walk three times faster than
with a standard reward. Giv-

ing the robot specific instruc-

tions about how to move
each leg is a slow design
process that has to be redone
for every new robot. In con-
trast, this approach removes
that step by giving the robot

an animal teacher to learn
from.

The robot learns in two
categories: One part captures
information that applies gen-
erally. The other part holds
information that belongs to
one particular machine. This
split allows the results to be
transferred to other robots.
This means each new
machine doesn't have to start
from zero, which could lead
to cheaper and faster produc-
tion.

"It's remarkable that a
few steps from a single stick
insect were enough to find a
principle that works on a
machine five times its size,"
Owaki says.

The study investigated an
inverse reinforcement learn-
ing method in which Al isn't
explicitly told how to walk—
it learns by trying to under-
stand the goal of an ideal
example. In the current
study, the example is a stick
insect, but other animals
with high dexterity could
also serve as models.

The researchers note that
adding memory so the robot
can learn and build experi-
ence over time will be their
next step toward developing
highly mobile robots that
may one day aid in disaster
response efforts. - TX




