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Pakistan Seeks Local Firms’ Entry into
$1.8bn Karakoram Highway Project

By Manzoor Shaikh
akistan is preparing
to ask China to open
the bidding for the

proposed $1.8 billion replace-
ment of the Karakoram High-
way to leading Pakistani con-
struction companies, in a
move that could substantially
reduce the cost of the project
and give local engineering
firms a larger role in one of
the country’s most important
CPEC infrastructure schemes.
The proposal comes as Islam-
abad faces a deadline. The existing
Karakoram Highway is expected to
be submerged in sections by May
2028 because of the Diamer-Bhasha

Dam, making the construction of an
alternative route increasingly urgent.
The government is expected to
raise the issue with China at a Joint
Technical Working Group meeting

tentatively scheduled for the end of

August in Beijing. Planning Minis-
ter Ahsan Igbal has directed offi-
cials to explore all options, includ-
ing revising the existing govern-

COMMERCIAL ESS
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ment-to-government arrangement,
according to Pakistani authorities.
Under the present framework,
competition for the project has been
limited to three Chinese companies.

Pakistan now wants leading domes-
tic contractors to be allowed to
compete alongside them.

The proposed road is estimated
to cost around Rs502 billion, or

ele
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$1.8 billion, while its first phase,
covering about 102 kilometers, has
been estimated at Rs320 billion, or
around $1.1 billion.

The more striking figure, how-
ever, is the possible saving through
localization.

Planning Ministry officials have
estimated that if the first phase is
designed according to applicable
Pakistani standards, executed by
local contractors and calculated
using National Highway Authority
(NHA) rates, its cost could fall by
about 35 per cent to Rs208 billion.

That represents a potential sav-
ing of roughly Rs112 billion on the
first phase alone.

The saving is significant, but it

also raises an important question: if]

Pakistani companies can deliver the
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IEEE Workshop on Next-Generation Back-
haul Networks for Industrial Applications,
Hosted by NED University

he Depart-

ment of

Telecommuni-
cations Engineering at
NED University of
Engineering & Technol-
ogy (NEDUET), in
joint collaboration with
Mehran University of
Engineering and Tech-
nology (MUET), the
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IEEE Communications
Society (ComSoc), suc-
cessfully organized a
high-level technical
workshop titled "Work-
shop on Next-Genera-
tion Backhaul Networks
for Industrial Applica-
tions." Sponsored by
the IEEE ComSoc
Technical Working
Group (TWG) on Back-
haul for Next Genera-
tion Networking and
Communications, the

event took place at

NEDUET.

The workshop brought
together leading national and
international researchers,
academics, and industry
experts to address key chal-
lenges and opportunities sur-
rounding the adoption of 5G
and 6G technologies for
industrial application, collab-
orative R&D projects, inno-
vation frameworks, and skills

development aimed at driv-
ing industrial digital transfor-
mation.

Prof. Muhammad Imran
Aslam, Chairman Telecom-
munications Engineering
Department at NEDUET,
delivered the welcome
address, setting an encourag-
ing tone for the day’s deliber-
ations. Dr. Umair Ahmed
Korai, Chair of the [EEE
ComSoc Karachi Chapter
provided an overview of
IEEE Communications Soci-
ety activities and initiatives
promoting advanced
research.

The keynote address was

delivered by Prof. Syed Saj-
jad Haider Zaidi of Pakistan
Navy Engineering College,
National University of Sci-
ences and Technology
(NUST). His session, titled
"Industrial Digital Transfor-
mation through 5G/6G Net-
works: Research Challenges,
Innovation Opportunities,
and Future Directions," high-
lighted strategic pathways for
integrating next-generation
wireless architectures into

industrial ecosystems.
Following the keynote,
an engaging panel discussion
was held on the theme "Digi-
tal Connectivity for Industrial
Applications" moderated by
Prof. Dr. Muhammad Zee-
shan Shakir from the Univer-
sity of the West of Scotland,
the panel featured an
esteemed group of interna-
tional and local experts,
including: Dr. Syed Ali Raza
Zaidi and Dr. Maryam
Hafeez University of Leeds,
Prof. Saad Ahmed Qazi and
Prof. Irfan Ahmed from
NEDUET, Prof. Faisal Karim
Shaikh from MUET, and Dr.

Sameer Hashmat Qazi from
Iqra University. The panelists
exchanged insights on scal-
ing robust, low-latency, and
high-reliability backhaul net-
works, emphasizing interna-
tional research synergies
between institutions in the
UK and Pakistan.

The Chief Guest Prof.
Noman Ahmed, Pro Vice
Chanceller, NEDUET appre-
ciated the efforts and empha-
sis ﬂle nnportanoe of effec-

tive collaboration to over-
come the challenges associat-
ed with Digital connectivity.
Dr. Sundus Ali of NEDUET
offered the formal Vote of
Thanks, acknowledging the
contributions of the organiz-
ing team—including Dr.
Umair Ahmed Korai, Dr.
Syed Talib Abbas Jafri, and
IEEE Karachi section leader-
ship Mohammad Shahid
Shaikh and Parkash Lohana
whose efforts ensured the
success of the workshop. The
program concluded with sou-
venir distribution, a group
photo session, and a net-
working lunch.
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Pakistan Seeks Local Firms’
Entry into $1.8bn Karakoram
Highway Project

Contd from page 1
project at a substantially
lower estimated cost, why
have they not been part of
the competitive process
from the outset?

The answer lies partly in
the financing and procure-
ment structure of CPEC
projects. Pakistan and China
agreed in May 2025 on an
implementation framework
under which 85 per cent of
the project financing would
come from China, with the
remainder to be provided
locally. China subsequently
shared financing terms for
the first phase, but the two
sides have yet to finalise a
financing agreement.

Pakistan has reportedly
been seeking a concessional
loan, while China has indi-
cated that commercial
financing may be consid-
ered. The disagreement over
financing has contributed to
delays, with Pakistani
authorities sending several
requests over the past year
for the arrangement to be
finalised.

The government has
now indicated that it may
consider financing the proj-
ect from its own resources if
another delay occurs.

This is where the issue
of local participation
becomes particularly impor-
tant.

Pakistan Engineering
Council’s own regulatory
framework does not prohibit
foreign companies from
working on major engineer-
ing projects. In fact, the
Construction and Operation
of Engineering Works Bye-
laws, as amended, require
foreign constructors to enter
into a joint venture with a
Pakistani constructor regis-
tered with PEC in an appro-
priate category; a foreign
firm cannot participate in
bidding individually. The
Pakistani partner’s share in
such a joint venture cannot
be less than 30 per cent.

PEC’s standard bidding
documents also specifically
state that a foreign construc-
tor must form a joint ven-
ture with a Pakistani con-
structor registered with the
Council.

The framework goes
further in requiring foreign
constructors to employ at
least 70 per cent Pakistani
engineers and relevant tech-
nical staff.

In other words, the prin-
ciple of local participation
is already recognised in
Pakistan’s engineering regu-
latory system. The issue in

CPEC-specific government-
to-government arrangement
can be amended to incorpo-
rate meaningful competition
and participation by Pak-
istani firms.

Such participation could
have implications beyond
the immediate cost saving.
Local companies could gain
experience in large-scale
mountain road construction,
project management and
specialised engineering,
while Pakistani engineers
could gain exposure to
international construction
practices and technologies.

But the biggest question
now is time.

With May 2028
approaching, Pakistan can-
not afford another prolonged
procurement and financing
dispute. If a new bidding
process involving Pakistani
firms requires substantial
renegotiation with China,
fresh approvals and another
tendering cycle, the process
itself could consume valu-
able time.

The government there-
fore faces a delicate choice:
secure Chinese financing
quickly under the existing
framework, or reopen the
structure to achieve poten-
tially much lower costs and
greater local participation.

Officials say they hope
the financing agreement will
be finalized during the
upcoming technical meet-
ing. But Ahsan Igbal has
also indicated that Pakistan
may begin the project
through its own resources if
delays continue.

The Karakoram High-
way is not simply another
road project. It is a strategic
link between Pakistan and
China and an essential com-
ponent of the country’s
northern connectivity. The
replacement route must
therefore be completed
before the existing align-
ment becomes unusable.

The challenge for Islam-
abad is to achieve three
objectives simultaneously:
secure financing, bring
down the cost and ensure
timely completion.

If Pakistani contractors
are brought into the process
without creating another
procurement delay, the proj-
ect could become an impor-
tant test of whether CPEC
can move towards greater
localization.

If, however, the debate
over financing and bidding
continues for another year,
the potential saving of
Rs112 billion may become
less important than the
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Pakistan’s Mining Ambitions Gather Pace, But Questions Remain:
Who Will Control the Mineral Wealth?

akistan’s min-

ing sector is

beginning to
move from a conversa-
tion about underground
wealth to one about
technology, investment
and value addition.

But as the country looks
towards minerals as a possi-
ble new source of exports
and industrial growth, a
more fundamental question
remains unresolved: who
will control and benefit
from these resources — the
provinces where they are
located, or Islamabad?

The question gained
renewed importance at the
Mining Technical Confer-
ence 2026, held in Karachi
on August 6 and organised
by Sindh Engro Coal Min-
ing Company (SECMC)
under the theme “Driving
Pakistan’s Mining Sector
through Collaboration, Inno-
vation & Technology.” The
conference brought together
government, mining compa-
nies, technology providers
and academia, with Sindh
Chief Minister Syed Murad
Ali Shah describing it as a
landmark gathering of the
three pillars that will shape
the future of mining: indus-
try, academia and technolo-
gy

The conference was not
simply about finding more
minerals. Much of the dis-
cussion centred on how Pak-
istan can modemise the way
it mines them.

Experts called for digital
transformation of the mining
industry, arguing that the
sector still lags behind other
industries in digital maturi-
ty. DMT Germany’s Senior
Project Manager Florian
Beier pointed to the gap
between digital strategy and
actual execution, while
industry representatives dis-
cussed artificial intelligence,
machine learning, automa-
tion and data-driven mainte-
nance.

SECMC, which organ-
ised the conference, high-
lighted the importance of
bringing different parts of
the mining ecosystem
together. Its CEO Amir
Igbal said mining companies
understand operational reali-
ties, universities bring
research, technology compa-

nies provide new solutions
and government provides
policy direction. The chal-
lenge, he suggested, is to
connect these capabilities
rather than allowing them to
work in isolation.

That message is particu-
larly relevant for Pakistan
because the country does

not lack mineral resources.
The Geological Survey of
Pakistan lists large deposits
of limestone, sandstone,
dolomite, rock salt, gypsum,
anhydrite, marble, industrial
clays, barite, magnesite,
talc, silica sand and fluorite,
among others. Thar alone
has enormous lignite
resources, while Pakistan
also has major copper and
gold deposits and other
metallic and industrial min-
erals.

Sindh itself has a partic-
ularly diverse mineral base.
According to the Sindh gov-
ernment’s Enterprise Devel-
opment Fund, the province
has resources including
coal, limestone, marble, salt,
clay, gravel and fuller’s
earth, with Tharparkar,
Jamshoro and Thatta among
the areas associated with
coal and other mineral pro-
duction.

The real economic
opportunity, however, is not
simply to dig these
resources out and sell them.

A tonne of raw mineral
has limited economic value
compared with what can be
produced from it through
beneficiation, processing
and manufacturing. Lime-
stone can support cement
and other industrial prod-
ucts; silica can feed glass
and other industries; gyp-
sum can support construc-
tion materials; salt can move
into chemical and food pro-
cessing; and metallic miner-
als such as copper and gold
can support much larger
industrial value chains.

Pakistan's national min-
ing strategy is increasingly
talking about precisely this
shift — from extraction
towards value-added miner-
al products. The US Depart-
ment of Commerce notes
that Pakistan is seeking to
develop processing and
refining capacity and reduce
dependence on exporting
raw materials.

Technology will deter-
mine how much of that

value Pakistan can capture.
Modern mines increas-
ingly depend on automated
machinery, remote monitor-
ing, geological modelling,
artificial intelligence, pre-
dictive maintenance, drones,
sensors and digital twins. At
the Karachi conference,
SECMC officials pointed to

simulator-based training for
excavator and haul-truck
operators, while technology
companies discussed
automation, sustainability
and interoperability.

For Pakistan, this could
also create a new field for
engineering universities and
local technology companies.
Mining engineers will
increasingly need to work
alongside electrical,
mechanical, civil, geologi-
cal, environmental and soft-
ware engineers.

But beneath the technol-
ogy debate lies the more
politically sensitive issue of
ownership and control.

Sindh has its own Mines
and Mineral Development
Department, which adminis-
ters mining concessions and
maintains a system for
valid, expired and cancelled
concessions. The provincial
government also has its own
Sindh Mines and Minerals
Governance Act 2021 and
Governance Rules 2023.

The Constitution, mean-
while, draws an important
distinction. Article 172(1)
provides that ownerless
property located in a
province vests in that
provincial government. Arti-
cle 172(2) deals with miner-
als and other resources
beneath the continental shelf
beyond territorial waters,
which vest in the Federa-
tion. Oil and natural gas
have a separate constitution-
al arrangement under Article
172(3), giving the province
and Federation joint and
equal ownership.

This means that the con-
stitutional ownership ques-
tion is not identical for
every mineral or every proj-
ect. Coal, limestone, granite,
salt and other provincial
mineral resources cannot
simply be treated in the
same constitutional category
as petroleum and natural
gas.

That distinction will
become increasingly impor-
tant as [slamabad seeks a

greater national role in
developing Pakistan’s min-
eral sector.

Sindh, understandably,
will want a say in resources
located within its territory,
while the federal govern-
ment will argue that miner-
als are a national economic
opportunity requiring

national investment, foreign
partnerships, infrastructure
and export strategy.

The mining conference
therefore arrives at an
important moment.

Thar has already demon-
strated that a resource can
be converted into a large-

scale mining and energy
ecosystem. The next chal-
lenge is to determine
whether the same model can
be extended to other miner-
als — and whether Pakistan
can develop processing
industries around them
rather than repeating the old
pattern of exporting raw

resources.
The conference's empha-
sis on collaboration, innova-
tion and technology is there-
fore timely. But collabora-
tion will have to extend
beyond industry and acade-
mia to include the Federa-
tion and provinces, local

communities and environ-
mental institutions.

Pakistan may have the
minerals. [t now needs the
institutions, technology,
engineering capacity and
political agreement to turn
them into sustainable
wealth.

And perhaps the most

important question is no
longer simply how much
mineral wealth Pakistan has
underground.

It is who will own it,
who will develop it, who
will process it — and who
will ultimately benefit from
it. - ER Research Desk
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Amazon Plans Massive Gas Power Plant
to Supply New Texas Data Centers

mazon has

confirmed

plans to
finance a massive pri-
vate natural gas power
plant in Texas to supply
electricity to new data
centers, as technology
companies increasingly
turn to dedicated power
sources to meet the rap-

idly growing energy

permits filed by Amazon. The
facility could be permitted to
emit more than 30 million
metric tons of greenhouse
gases annually, although actu-
al emissions would depend on
how frequently the plant
operates.

Amazon said producing
electricity on-site would
allow it to cover the full cost
of powering its operations
without passing infrastructure
costs on to Texas households.
The company said the data-

develop “behind-the-meter”
power systems for data cen-
ters, allowing them to gener-
ate electricity independently
of traditional grid infrastruc-
ture. Cleanview estimates
that around 97 gigawatts of
such projects are planned by
major technology compa-
nies, including Meta,
Microsoft and Oracle.
Energy analysts have
warned that the expansion of
gas-powered data centres
could have significant envi-

demands of artificial
intelligence.

The plant, known as GW
Ranch, is being developed by
Pacifico Energy in Pecos
County. Previously filed per-
mits indicate that the facility
would have 35 gas turbines
with a combined generating
capacity of 7.65 gigawatts,
making it larger than any
gas-fired power plant cur-
rently operating in the United
States.

The project was first
reported by market intelli-
gence firm Cleanview, which
linked the power plant to
three data-center construction

Engineering'Bazar Engineering Review

centre campus is designed to
eventually connect to the
wider electricity grid as inter-
connection capacity becomes
available.

The company also said it
is exploring the use of solar
power and battery storage at
the site and plans to use
non-potable, brackish
groundwater to reduce pres-
sure on local water
resources. Amazon reiterated
its commitment to achieving
net-zero carbon emissions
by 2040 under the Climate
Pledge.

The project reflects a
broader trend among major
technology companies to
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ronmental consequences.
Natural gas produces fewer
emissions than coal but still
releases carbon dioxide,
while gas production and
use can also contribute to
methane emissions. Gas
plants can additionally
release pollutants such as
nitrogen oxides and fine par-
ticulate matter, which can
affect air quality and public
health.

The development high-
lights the growing challenge
of meeting the enormous
electricity requirements of
Al while limiting the envi-
ronmental impact of the
technology boom.-ERMD
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Govt vows to boost energy security,
attract investment in petroleum sector

ederal Minis-

ter for Petro-

leum Ali Per-
vaiz Malik has said the
government is taking
steps to strengthen
energy security, attract
investment and
improve transparency
in Pakistan’s petroleum

sector.

Addressing a press con-
ference he said the country’s
next major priority after
recent strategic and diplo-
matic successes was sustain-
able economic growth.

The minister highlighted
Pakistan’s heavy dependence
on imported energy, saying
around 90 per cent of the
country’s energy needs were
met through imports.
Domestic oil production
stood at nearly 70,000 bar-
rels per day against demand
of around 500,000 barrels,

underscoring the need to
accelerate indigenous oil and
gas exploration.

He said the prime minis-
ter and field marshal had
tasked a leading internation-
al company with preparing a
comprehensive roadmap for
the energy sector. The plan
would be presented to the
national leadership in the
coming months, he added.

Ali Pervaiz Malik said
the federal cabinet had
approved the refinery policy
and that the government was
working to resolve long-
standing financial issues in
the petroleum sector. He
claimed the flow of circular
debt had been halted and
efforts were underway to
clear outstanding liabilities
inherited from previous
administrations.

He also announced that
Turkiye’s Turkish Petroleum
would soon begin offshore
drilling operations in Pak-
istan’s territorial waters,
potentially opening new

avenues for foreign invest-
ment. LPG tenders would
open on Monday, while
arrangements had also been
made to issue new gas con-
nections to consumers.

The minister said the
Iran-US conflict had created
major challenges for global
energy markets and pushed
crude oil and petroleum
product prices higher.
Despite the pressures, he
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said the government ensured
uninterrupted fuel supplies
and worked to protect con-
sumers from the full impact
of rising international prices.

He added that Prime
Minister Shehbaz Sharif had
introduced a transparent
petroleum pricing mecha-
nism, with pricing calcula-
tions available on the Oil
and Gas Regulatory Authori-
ty (OGRA) website. The
minister said recent econom-
ic decisions had helped sta-
bilize the economy and shift-
ed the focus from default
concerns towards economic
growth. — ER News Desk
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Thinking AI: How Artificial Intelligence Emulates Human
Understanding By John McCormick

rtificial intelligence (Al)

has become one of the

most influential tech-
nologies of the 21st century. It
powers search engines, voice assis-
tants, recommendation systems,
self-driving cars, and even chatbots
capable of holding human-like con-
versations.

While many people use Al every day,
few truly understand how it works. In his
book ‘Thinking Al: How Artificial Intelli-
gence Emulates Human Under-
standing’, John McCormick bridges
this gap by presenting Al in a way
that is both accessible and intellec-
tually engaging. Rather than focus-
ing on programming alone, the
book explores the science, philoso-
phy, and future of artificial intelli-
gence, helping readers understand
not only what Al can do but also
what it means for humanity.

One of the book's greatest
strengths is its clear and engaging
writing style. McCormick avoids
overwhelming readers with compli-
cated mathematics or technical jar-
gon. Instead, he explains difficult
concepts using relatable examples
and real-world applications. This
makes the book suitable for stu-
dents, teachers, professionals, and
anyone with a curiosity about Al. Readers
do not need a background in computer sci-
ence to appreciate the ideas discussed in
the book.

The book begins by introducing the his-
tory of artificial intelligence and the
famous question asked by Alan Turing: Can
machines think? From there, McCormick
guides readers through the evolution of AL
explaining how computers have progressed
from performing simple calculations to rec-
ognizing speech, translating languages, cre-
ating artwork, and even defeating world

A Review by Aqgeela Junejo

champions in complex games such as Go.
These examples demonstrate how rapidly
Al has advanced over the past few decades.
A major highlight of the book is its
explanation of modern Al techniques,
including machine learning, deep learning,
and neural networks. McCormick describes
how computers learn from large amounts of
data instead of relying solely on explicit
instructions from programmers. He discuss-
es groundbreaking systems such as Alpha-
Go, ChatGPT, and image-recognition mod-
els to show how Al is transforming indus-
tries around the world. Despite discussing

reflect on what thinking really means.
These discussions add depth to the book
and make it more than just a technical
guide.

The author also addresses the ethical
and social implications of Al. He discusses
issues such as bias in algorithms, privacy,
automation, employment, and the responsi-
bilities of those who develop intelligent
systems. Rather than presenting Al as pure-
ly beneficial or harmful, McCormick offers
a balanced perspective, acknowledging both
its remarkable potential and its challenges.
This balanced approach encourages readers

GOVERNMENT GIRLS HIGHER SECONDARY SCHOOL DHAMRAH

Although the book is highly informa-
tive, some sections require careful reading
because they explore abstract philosophical
concepts. Readers expecting a quick intro-
duction may need to slow down during
these chapters. However, the effort is
worthwhile because these discussions pro-
vide a richer understanding of artificial
intelligence and its broader significance.

In conclusion, *Thinking Al: How Artifi-
cial Intelligence Emulates Human Under-
standing® is an outstanding introduction to
one of the most important technologies of our
time. John McCormick successfully combines

science, history, philosophy, and
ethics into a single engaging volume.

THINKING Al: HOW ARTIFICIAL INTELLIGENCE

EMULATES HUMAN UNDERSTANDING

BY JOHN MCCORMICK
A REVIEW BY AQEELA JUNEJO OF CLASS VIl

advanced topics, the author maintains a bal-
ance between simplicity and depth, making
challenging ideas understandable without
oversimplifying them.

Another fascinating aspect of the book
is its exploration of philosophical questions
surrounding artificial intelligence.
McCormick encourages readers to think
beyond technology and consider whether
machines can truly understand, reason, or
become conscious. He examines the differ-
ences between human intelligence and
machine intelligence, inviting readers to

to think critically about the future of Al and
its impact on society.

One of the most impressive features of
*Thinking Al* is its ability to inspire
curiosity. Every chapter encourages readers
to ask questions, challenge assumptions,
and explore new ideas. Instead of simply
memorizing facts, readers are invited to
think deeply about intelligence, learning,
and the relationship between humans and
machines. This makes the book particularly
valuable for students who want to develop
analytical and critical-thinking skills.

The book explains complex ideas in
simple language while encouraging
readers to think critically about the
future of Al. Whether you are a stu-
dent, an educator, or simply someone
fascinated by technology, this book
offers valuable knowledge and fresh
perspectives. It is an excellent choice
for anyone who wants to understand
not only how artificial intelligence
works but also how it may shape the
future of humanity.

The reviewer is a student of
Class VIII at Government Girls
Higher Secondary School, Dhamrah,
District Larkana.

Note by Dr. Faizullah Abbasi T.I.
(The School Mentor)

Ageela is one of the gems of our
school. A student of Class VIII, she is the
youngest member of the “Magnificent
Seven”, a team of curious innovators at our
school. These gems are receiving training
from a New York-based company to develop
Al agents and start the first global startup
from Dhamrah.

These gems are now planning to organize
a webinar from Dhamrah titled “Al Revolu-
tion Begins in Our School in Dhamrah.”
Ageela is expected to present her review at
the webinar, which will be held by the end of
August.l
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Strategic Planning Models for Sustainable
Engineering Projects

Engr. Dr. Muhammad Nawaz Iqbal

hile envi-

ronmen-

tal, tech-
nological, social and
economic considera-
tions are traditionally
treated as separate sets
of evaluation cate-
gories, they are
increasingly becoming
part of a dynamic sys-
tem in a sustainable
engineering project that
makes up a strategic
planning model going
beyond traditional proj-
ect scheduling and
cost-control models.

The project can then be

conceptualized as a living
system that is constantly
engaging with its surround-
ing ecosystem, regulatory
environment, communities,
supply chain, technological
infrastructure and resources,
and a novel strategic plan-
ning model can be devel-
oped. The model should not
have a fixed list of sustain-
ability indicators but should
create feedback loops so that
the project's sustainability
goals can adapt if project
conditions, such as the envi-
ronment, resources, expecta-
tions and technologies,
change. This shifts strategic
planning from a 'front-end'

activity to an adaptable
process of governance that
can help sustain the project
over its life cycle.

One creative approach to
strategic planning is the
design of multi-horizon
strategic planning models
that take into account the
performance of projects, the

resilience of the organiza-
tion, as well as the effects of
projects on society and the
environment in the long
term. While traditional engi-
neering planning often
focuses on the project's com-
pletion deadline, sustainable
engineering needs to take

into account the potentially
decades-long impacts of
completing the project. The
multi-horizon model could
be split into operational, tac-
tical, transformational and
intergenerational horizons to
make strategic decisions.
Operational-level decision-
making would focus on effi-

ciency and implementation,
while transformational plan-
ning would focus on techno-
logical substitution, circular-
ity, adaptation to climate
change and future resource
scarcity. Intergenerational
planning would consider
whether the infrastructure

P
P

being constructed today
would provide adequate eco-
logical and economic oppor-
tunities for future genera-
tions.

There is another emerg-
ing model, which is based
on the concept of strategic
carbon intelligence, in which
carbon performance is a

L)

decision-making criterion
and not just a reporting cri-
terion. Embodied carbon,
operational emissions, sup-
ply-chain emissions, avoided
emissions, and carbon-
removal opportunities could
be directly incorporated into
capital allocation and/or

technology-selection deci-
sions in engineering proj-
ects. This would allow proj-
ect managers to make life-
cycle comparisons of the
overall carbon impacts of
options. Perhaps more
important is that the model
could be built with a “car-
bon opportunity cost” ele-

ment — say, a high-carbon-
intensive technology would
need to be differentiated in
terms of value as well as
benefits to the economy.
This approach will provide a
new basis for engineering
investment decisions and
could fundamentally change

the way in which engineer-
ing decisions are made, as
carbon efficiency would now
become part of strategic
competitiveness.

A model that is sustain-
able is also beneficial to
engineering projects that use
a digital-twin approach, with
the strategic planning of
physical infrastructures con-
tinually feeding the virtual
infrastructure, and vice
versa. Instead of digital
twins being used just to
monitor the performance of
equipment, strategic plan-
ners can use digital twins to
simulate different sustain-
ability paths prior to making
big investment decisions.
For instance, a digital model
of an industrial plant can
simulate various energy
sources, energy-production
technologies, water-recy-
cling systems, material flows
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Strategic Planning Models for Sustainable Engineering Projects

Contd from page 6
and maintenance systems under
various future scenarios.
Machine-learning algorithms
could then be used to determine
combinations that would be
resilient, efficient in their use of
resources, and have the greatest
economic value. The result would
be a model that would take
strategic planning into a space of
experimentation to test potential-
ly disruptive decisions virtually
before making them physically.

Another innovation is the
embedding of resource circularity
in the strategic architecture of
projects. In conventional project
planning, materials are often con-
sidered as waste that eventually
will go to waste; the focus in cir-
cular strategic planning is that
every material can be recovered,
reused, remanufactured or recy-

cled. In such a model, it is the
future material flows beyond the
first life of the project that would
be used to inform engineering
decisions. Modularity, standardi-
zation of materials, reversibility,
repair and traceability of materi-
als could be key features in a
procurement strategy. It would
establish the basis for a “design-
for-next-life” approach that
would involve strategically
engaging engineers as designers,
builders and operators of infra-
structure, as well as in its repur-
posing for productive systems
after it has been decommis-
sioned.

Al can be another pillar of
anticipatory strategic planning,
helping engineering organizations
shift from a reactive approach to
sustainability management to a
predictive and prescriptive

approach to decision-making. Al-
powered systems can predict
trends in energy usage, equip-
ment wear and tear, weather con-
ditions, material costs, disrup-
tions in supply and changes in
regulations. But that's not the end
of the strategic value of AL Pre-
scriptive analytics can provide
alternative strategies and help to
calculate their implications for
various setups in the future. A
good Al-driven planning model
thus needs to incorporate human
engineering judgment, explain-
ability, ethical considerations and
scenario testing. This forms a
blended decision-making system,
where Artificial Intelligence
helps to increase strategic knowl-
edge but does not eliminate
responsibility.

An interesting approach is
sustainability real-options plan-

ning — the idea that uncertainty
can be valuable to a strategy.
Knowing that the technology is
coming to an end but failing to
appreciate the uncertainty of its
future economic, environmental
and/or regulatory conditions can
result in an engineering organi-
zation investing significant
resources in a technology that, in
the end, may prove to be a bad
investment. Planners can plan
projects that are staged, and
technologies that are flexible,
scalable and modular, rather
than making any irrevocable
decisions at the outset. For
instance, the infrastructure could
be planned to run a certain tech-
nology but be able to be future-
proofed for new low-carbon
technologies. This provides
strategic ‘options’ that leave
room for the future.l
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IEEEP Fair 2026: Can Pakistan Turn Its Electrical
Industry from Importer to Manufacturer?

hen the
\ ’\ f 15th
IEEEP

Fair opens at the
Karachi Expo Centre
on August 18, it will
bring together much
more than electrical
equipment, automation
systems and energy
technologies.

The three-day exhibition
could also provide a useful
snapshot of a question that
has become increasingly
important for Pakistan's
economy: how much of the
country's electrical and engi-
neering equipment can actu-

ally be manufactured local-
ly?
Organized by the Insti-

tute of Electrical and Elec-
tronics Engineers Pakistan
(IEEEP), the fair will run

from August 18 to 20 and is
being positioned as a major
B2B platform for electrical

exhibition categories include
renewable energy, EVs and
charging technology, battery

and electronics manufactur-
ers, technology providers
and industrial buyers. Its

storage, smart grids, industri-
al automation, cables, meter-
ing, UPS and inverters,

power-generation equipment,
transformers, switchgear and
substation equipment.

The breadth of the exhi-

industry. Solar equipment,
battery storage, electric vehi-
cles, automation and smart-
grid technologies are creat-
ing new markets alongside
the traditional businesses of
transformers, cables,
switchgear and power equip-
ment.

But the bigger story is
the gap between local pro-
duction and imports.

A government invest-
ment pitchbook prepared for
Pakistan's electrical devices
and equipment manufactur-
ing sector provides a reveal-
ing picture. It estimates that
Pakistan imported about
$3.54 billion worth of elec-

bition reflects the changing

nature of Pakistan's electrical

Contd on page 11

©

HUSSAIN & CO.

o +92-21-36341930, 36367002

System pro E power

Type Tested Low Voltage Switchgear

e info@hussain-co.com

Type Tested Ring main Unit
Next generation of j
Switchgear solutions

ELSEWEDY
ELECTRIC
—

Cast Resin

Dry Type
Transformers

up o 15 MVA / 36 kV.

0 hussain-co.com

K-ELECTRIC

FIXED TY

METERING. AND PROTECTION

Type Tested

as per latest spe

We

COMPACT
KIOSK
SUBSTATI

Coantaining
Medium Voltage (
Switchgear,

Distribution Transformers &

Low Voltage (LV)
Switchgear

PE

cs of

ON

MV

BUSBAR

TRUNKING

SYSTEMS




e Engineering Review B

News

August 16-31, 2026

VESRA, Business IT Solutions Join Hands to Bring Honeywell
Lighting Solutions to Pakistan: An Interview with Ibrahim Abdalla

THE INTERVIEW

Engineering Review: Firstly, congratula-
tions on this strategic partnership with Busi-
ness I'T Solutions in Pakistan. Could you please
share the core vision behind this collaboration?

Ibrahim Abdalla: Thank you, we are happy
to have such a great parmer in Pakistan. The core
vision behind this collaboration with Business IT
Solutions in Pakistan is to leverage our combined
expertise to deliver innovative lighting solutions
that meet the evolving needs of our clients and
expand our regional reach.

ER: What qualities and capabilities of
Business I'T Solutions earned your trust and
confidence as a strategic partner?

IA: What eamed our confidence first was the
people. Shabbir Ahmed, CEO, Business IT Solu-
tions, and his team showed us from the very
beginning that they were serious, responsive, and
genuinely invested in getting things right, not just
closing a deal. That consistency of character is
what builds trust in a parmership.

As a company, Business I'T Solutions brought
exactly the kind of capability we look for in this
market: a strong local footprint, credibility with
customers across Pakistan, and the operational
strength to deliver at scale.

Beyond that, they have proven to be a consis-
tent and reliable partner with an innovative
approach to problem-solving and a deep under-
standing of our business needs.

ER: How do you view the LED Lighting
market in Pakistan, and what growth opportu-
nities do you see in this sector?

IA: The LED lighting market in Pakistan
presents significant growth opportunities due to its
large consumer base and expanding infrastructure.
Both trade and project sectors offer numerous
avenues for exploration and investment, making it
a promising industry for stakeholders seeking to
capitalize on future developments.

ER: What benefits will this partnership
bring to customers, engineers, consultants,

architects, and electrical contractors in Pak-
istan?

LA: We take pride in providing a compre-
hensive range of lighting products, offering com-
plete solutions at competitive prices, coupled
with exceptional service through our official dis-
tributor for southern Pakistan, Business IT Solu-
tions. We are confident that all the client cate-
gories you mentioned will be satisfied with the
high standards we offer.

ER: Will Business I'T Solutions provide
only product distribution, or will it also offer

emphasize customer engagement through loyalty
programs and educational content while promot-
ing the products' premium quality and sustainabili-
ty benefits.

ER: Will Business IT Solutions conduct
technical training programs, seminars, or prod-
uct demonstrations for engineers and industry
professionals?

IA: Of course, it will be our pleasure to work
together to conduct technical training programs,
seminars, product demonstrations, and all the sup-
port for the professionals in the Pakistani market.

#CreatingBrightStories

technical support, after-sales service, warranty,
and customer assistance?

IA: Business IT Solutions will be a one-stop
solution, providing technical support and after-
sales customer care from a team of professionals
with experience in the Pakistani market.

ER: What strategies will VESRA, Honey-
well Authorized Licensee, and Business I'T
Solutions adopt for market development,
brand awareness, and customer engagement of
Honeywell Lighting products in Pakistan?

LA: We will focus on developing local part-
nerships, enhancing brand awareness and reach for
Honeywell Lighting products in Pakistan through
specific targeted marketing. Additionally, we will

% BUSINESS
SOLUTIONS
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Enterprise Solutions
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marketplace
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ER: Energy efficiency is becoming a global
priority. How do Honeywell Lighting solutions
contribute to energy saving and sustainable
development?

IA: At VESRA, we're committed to sus-
tainability. Together with our partners, we're
working towards a greener planet. We are com-
mitted to delivering a lighting experience that
not only enhances brilliance but also uplifts
well-being, all while nurturing the environ-
ment. Our Honeywell Lighting products are
designed from the core as sustainable lighting
solutions that make a difference.

ER: What are your key targets and mile-
stones for the first one to three years of this

[———
¥ B
TR
T

centiel

partnership?

IA: We are sure that this partnership will
flourish and bring all of us a lot of fulfillment. We
aim to expand into the region, develop key chan-
nel partners, capture market share by introducing
new products based on regional requirements, and
run an ecosystem that benefits all.

ER: Do you believe this collaboration will
establish a new benchmark in Pakistan’s light-
ing industry?

IA: The parmership between VESRA, a Hon-
eywell Authorized Licensee, and Business IT
Solutions is set to transform Pakistan's lighting
industry. By combining VESRA's innovative
products and vision with Business IT Solutions'
local expertise, this collaboration aims to deliver
cutting-edge, energy-efficient lighting solutions tai-
lored to the needs of the Pakistani market.

This alliance will not only meet international
standards but also address specific challenges,
helping businesses reduce operational costs and
improve energy management. Overall, it marks
a significant step toward innovation and excel-
lence in Pakistan's lighting sector, enhancing
quality of life and driving economic growth.

ER: What message would you like to
give to Pakistani businesses, developers,
industrialists, and government organizations
regarding this partnership?

IA: We are excited to work together to
develop the lighting industry in Pakistan. Our
goal is to create innovative lighting solutions
and promote sustainable practices.

By combining our skills and resources, we
can develop effective strategies that will help
the lighting sector grow. This teamwork will
open new opportunities and allow us to meet
customer needs while staying competitive.

We aim to foster innovation focused on
quality, efficiency, and sustainability. We are
committed to building strong partnerships that
support the local economy and benefit commu-
nities across the country. Together, we can
shape the future of lighting in Pakistan. Il

Honeywell

www.businessits.com.pk
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IEEEP Fair 2026: Can Pakistan Turn Its Electrical Industry
from Importer to Manufacturer?

Contd from page 9
trical machinery and equip-
ment under HS-85 in 2023,
with China accounting for
around 86 per cent of those
imports. By contrast, exports
of electrical and electronic
equipment were only about
$92.75 million in 2024.

The figures suggest that
Pakistan has not yet made
the transition from being a
large market for electrical
equipment to becoming a
significant manufacturing
and export base.

This does not mean that
local manufacturing is
absent.

Pakistan already has
manufacturers producing
power transformers, energy
meters, switchgear, cables,
electrical appliances and
other equipment. The same
government pitchbook puts
local transformer production
capacity at around 3,000
MVA annually. Companies
such as PEL and a number of
specialized manufacturers
have established production
capabilities, while local engi-
neering firms manufacture
panels, distribution equip-
ment, cables and other com-
ponents.

The problem is that
domestic value addition
remains relatively low, par-
ticularly when compared
with the size of the market
and the country's import
requirements.

This is precisely where
the IEEEP Fair could
become important.

At the soft launch of the
2026 fair, FPCCI Senior Vice
President Saquib Fayyaz
Magoon stressed the need for
Pakistan to reduce its
reliance on imported technol-
ogy and develop local inno-

. e
vation and manufacturing.
The organizers have also
presented the exhibition as a
platform where local and for-
eign companies can explore
joint ventures, technology
partnerships and technology
transfer.

The government has
itself recognized the prob-
lem. In 2025, the Engineer-
ing Development Board was
tasked with preparing a
Power Sector Indigenization

Plan under the National
Electricity Policy 2021 and
National Electricity Plan
2023. The proposed plan
covers transformers,
switchgear, cables, insula-
tors, towers, energy meters
and other transmission-relat-
ed equipment, with the stated
objectives of import substitu-

tion, localization and eventu-
ally greater export potential.

The government also
launched a Power Equipment
Manufacturing Dashboard
intended to track local pro-
duction, vendor performance
and investment opportuni-
ties.

The question, however, is
whether these initiatives are
translating into a measurable
increase in manufacturing.

Available trade data sug-

gest that the answer is not
yet at the scale Pakistan
needs. The country continues
to import billions of dollars
of electrical machinery while
exporting a comparatively
small amount of electrical
and electronic equipment.
The gap is particularly sig-
nificant in advanced compo-

nents, automation equipment,
power electronics and other
high-value technologies.
This is also where the
structure of the IEEEP Fair
becomes significant. The
exhibition is not limited to
traditional electrical equip-
ment. [ts categories include
industrial automation, instru-
mentation and control, bat-
tery storage, EV charging,
smart grids, renewable ener-
gy, testing equipment and

monitoring systems.

These are precisely the
areas in which Pakistan will
need to build domestic engi-
neering capabilities if it
wants to benefit from the
next phase of electrification.

The global market is
moving rapidly in that direc-
tion. Demand for transform-
ers, switchgear and other
grid equipment is rising
because of renewable energy,
electric vehicles, data centers
and grid modernization.

International manufacturers
are investing heavily in new
production capacity to meet
this demand.

Pakistan therefore faces a
choice.

It can continue importing
most advanced equipment
and remain primarily a con-
sumer and distributor mar-
ket, or it can use its existing
manufacturing base to move
gradually towards design,
component manufacturing,

assembly, testing, certifica-
tion and eventually exports.

The second route will
require more than tariff pro-
tection. Manufacturers will
need reliable electricity,
competitive financing, mod-
ern testing laboratories,
international certifications,
skilled engineers, research
partnerships and predictable
government procurement
policies.

Universities will also
have to become part of the
equation. [EEEP's visitor
profile specifically includes
engineering universities,
while the fair is designed to
bring manufacturers, consult-
ants, utilities, government
agencies and industrial buy-
ers together.

That connection could be
one of the most important
outcomes of the exhibition.

For Pakistan, the real
measure of success should
therefore not be the number
of stalls or visitors at the
IEEEP Fair. It should be
whether the companies
exhibiting there can increas-
ingly say: this product is
designed, engineered and
manufactured in Pakistan —
and it is good enough to
compete outside Pakistan.

The country already has
engineers, factories, a large
domestic market and an
expanding demand for elec-
trical equipment. What
remains missing is the scale,
technology depth and policy
consistency required to turn
that foundation into an
export-oriented engineering
industry. — ER Report

INDUSTRIABHEATINGAND[CONTROLS

WXISERIES
PBAPBERIESS
RECORDER:

Features:

= 1 to 40 channel recordings.
r= Multi input Thermocouple /
RTD / DC Voltage / Current,
r Monochromatic / Colour / LCD Display.
w RS-232 / RS485 communication /
Zigbee wireless / SMS Alert Module.

y Furnace

Gas Fired / Electric upto 1700C

\ Controlled atmosphere / Vaccum
& Continuous / Batch type.

\/ Th@mm

R

¥4 0045001000 ohm

" ECIBS®IS]standards:
: ard/& made|tojorder,

: Sizes//shapes!

Shortest(delivery,time

Burner

Gas, Diesel or Dual Fuel

Maximum efficiency
upto. 5000KW

Najma House, Near: Frere Market, Shahrah-e-Liaquat Karachi-74200.
Ph: (92-21)-32720757, Fax: (92-21)-32771108;
E-mail: thermcrafi@gmail.com ; website: www.thermcraft.com.pk

P21

Premier

Enginoering & Services

@ Brand New Diesel Gensets

® After Sales Services

= (=
SWITCHGEARS
@ ATSAMF Paned

® Synchronizing and Load Sharing Panel
@ PR Panel

=

PREMIER ENGINEERING & SERVICES

Many Challenges, One Power Solutions F

DIESEL GENSETS

@ Certified Used Diesal Gensers

® Rental Diesel Gensets

® Operational and Maintenance (O & M)

RENEWABLE

& Integersted Power Generation and
Smart Micragrid Solutions with

BESS o Thermography

®  Grid connected. Islinded, and

Hybird Energy Systems
® ROIDriven EPC Project Delivery

1 wRAp,
o
-

£

INSPECTION & TESTING

o Gnd Tesong

o Vibration Analysis

DAEWOO BATTERY
® Maincenance Free
® Low Maintenance

Deep Cycle
— Backup

° 8 Civic Centre Mustafa Town, Lahore

Lahore

{. (042) 35412722

e Islamabad L]

- info@premier-power.com

Karachi




e Engineering Review

August 16-31, 2026

News

Or OVer six
Fdecades,
Jubilee Corpo-

ration (JC) has been a
cornerstone of Pak-
istan’s electrical and
automation industry.

Established in 1962 as
a private engineering
organization, JC has built
a reputation for delivering
high-quality and reliable
electrical solutions. Its
unwavering commitment
to excellence has posi-
tioned it as a trusted part-
ner for industries seeking
technical expertise, opera-
tional reliability, and inno-
vative solutions tailored to
local needs.

Over the years, JC has
played a vital role in sup-
porting Pakistan’s industri-
al growth. Its solutions are
designed to optimize ener-
gy use, enhance safety,
and streamline operations,
ensuring that businesses
can rely on consistent and
efficient power delivery.
This progress is guided by
a clear mission: to lead the
electrical, electronics, and
automation technology
market through top-quality
products and services,
while working for the sat-
isfaction and progress of

S.M. JAFFER&CO
SINCE1949

FRENCH TECHNOLOGY

WITH 100 YEARS PROVEN HISTORY

RANGE

Jubilee Corporation:
Six Decades of Powering Pakistan's Electrical Sector

customers and the broader
community.

A Comprehensive
Range of Engineering
Solutions

Jubilee Corporation
offers a diverse portfolio
of products and services
that cater to a broad spec-
trum of sectors—industri-
al, commercial, and resi-
dential. These include:

* Low Voltage &
Medium Voltage
Switchgear: Ensuring safe
and efficient power distri-
bution, these solutions are
designed with advanced
safety mechanisms and
high operational reliability.

* Power Distribu-
tion Systems: Engi-
neered to streamline and
optimize electrical
infrastructure, enhanc-
ing performance and
energy efficiency.

* Automation Solu-
tions: Supporting the
future of industrial
automation, JC’s offerings
help industries boost pro-
ductivity and streamline
operations.

* Energy Manage-
ment: Designed to help
businesses monitor and
optimize their energy con-
sumption, contributing to
sustainability and opera-
tional cost-effectiveness.

* Power Quality
Solutions: Addressing
voltage fluctuations, har-
monics, and other distur-
bances, these products
ensure a steady, clean
power supply for sensitive
applications.

* Motion Division:
Enhancing operational
efficiency with our Motion
Division portfolio, featur-
ing advanced drive and
motor solutions tailored
for diverse industrial
applications.

* External Lightning
Protection & Earthing
Systems: Protecting life
and infrastructure with
robust systems that guard
against lightning strikes
and electrical surges.

* Instrumentation
and Controls: Delivering
accurate monitoring and
regulation of processes,
crucial for modern indus-
trial automation.

* Pneumatic Sys-
tems: Providing precision
in motion control for a
wide range of manufactur-
ing applications.

This broad offering
makes JC a one-stop desti-
nation for businesses seek-
ing complete electrical and
automation solutions.

A Nationwide Pres-
ence
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With its head office
located in Karachi and a
regional office in Lahore,
JC’s network extends
through liaison offices in
Islamabad, Faisalabad,
Multan, and Peshawar.
This widespread presence
is complemented by a
robust distribution net-
work that enables JC to
deliver its products and
services swiftly and effi-
ciently across Pakistan.
This geographical reach
allows JC to serve indus-
tries, consultants, and con-
tractors nationwide with
prompt support and tech-
nical assistance.

Global Partnerships,
Local Excellence

One of Jubilee Corpo-
ration's core strengths lies
in its partnerships with
more than 35 world-
renowned engineering
brands. As an authorized
distributor of these spe-
cialist manufacturers, JC
ensures access to top-tier
technology and engineer-
ing innovation. These col-
laborations enable the
company to bring global
industry standards to the
local market, keeping JC
and its customers at the
forefront of innovation in
the electrical and automa-
tion fields.

Unparalleled Techni-
cal and After-Sales Sup-
port

Jubilee Corporation
believes in providing
exceptional customer serv-
ice. Hence, JC prioritizes
its customers at every
stage of their interaction,
from initial consultation to
after-sales support.

The team of experts is
dedicated to providing cus-
tomized solutions and
building lasting relation-
ships with its customers.
Whether it's advising them
on the best products for
their particular application
or assisting them with safe-
ty measures and concerns,
customers can rely on JC’s
support to be there every
step of the way.

One of the key factors
that set JC apart is its
commitment to providing
technical aftersale support.
The company's team of
highly skilled and experi-
enced engineers is always
on hand to help customers
with any technical issues
they may encounter. This
level of support ensures
that customers can trust
JC's products and services
for years to come.

Driving Innovation
for the Future

In an era of rapid tech-

nological change, JC con-
tinues to adopt emerging
technologies, including
smart automation, energy-
efficient systems, and
advanced power manage-
ment solutions. This for-
ward-thinking approach
reinforces its status as a
trusted technical partner,
enabling industries to
achieve operational excel-
lence while preparing for
future challenges.

With a wide range of
top-quality products, a
nationwide presence, and
partnerships with more
than 35 world-renowned
brands, Jubilee Corpora-
tion has solidified its posi-
tion as a leader in Pak-
istan's electrical and
automation sector. Look-
ing ahead, the company
remains dedicated to
upholding this legacy
while continuing to serve
its customers and the
wider community with the
same commitment that has
defined it since 1962.

For further details
and queries, reach out to
Jubilee Corporation at
jubilee.corp@jubileecor-
poration.com or UAN:
492 21 111 000 520 or
visit our website at
www.jubileecorpora-
tion.com. M

Pakistan, Belarus Discuss Expanding Trade,
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Pakistan Has the Engineers — But Where Are the Engineering Products?

akistan does not have a

shortage of electrical engi-

neers. It has a shortage of
opportunities that allow those engi-
neers to work at scale in sophisticat-
ed product manufacturing.

That distinction goes to the heart of Pak-
istan's long-running struggle to build a com-
petitive engineering industry.

According to the latest discipline-wise
registration data available from the Pakistan
Engineering Council (PEC), Pakistan had
108,952 registered electrical engineers as of
December 31, 2024, Electrical engineering
was the country's second-largest engineering
discipline after civil engineering, with 58,243
electrical engineers registered in Punjab,
21,158 in Sindh, 20,748 in Khyber
Pakhtunkhwa, 2,263 in the federal capital,
2,241 in Balochistan, 3,549 in AJK and 750
in Gilgit-Baltistan.

These figures, however, tell only part of
the story. PEC registration tells us how many
engineers are registered; it does not tell us
how many are employed in manufacturing,
how many are working overseas, how many
are in utilities or government departments,
how many are in consultancy or construction,
or how many have moved into entirely differ-
ent professions.

This absence of employment data is itself
an important weakness in Pakistan's engi-
neering policy.

The country can count engineers. [t can-
not adequately track where those engineers
are creating engineering products.

The manufacturing paradox

Pakistan has a substantial domestic mar-
ket for electrical equipment. Every power
plant, transmission line, industrial unit, com-
mercial building, hospital, housing project
and renewable-energy installation requires
electrical products.

Yet the country remains heavily depend-

ent on imports.

A government investment pitchbook on
the electrical devices and electrical equip-
ment manufacturing sector, published in May
2026, says Pakistan imported approximately
$3.54 billion of electrical machinery and
equipment under HS-85 in 2023. China
accounted for about 86 per cent of those
imports. At the same time, Pakistan's exports
of electrical and electronic equipment stood
at only $92.75 million in 2024,

The contrast is striking,

A country with more than 100,000 regis-
tered electrical engineers imported billions of
dollars of electrical machinery while export-
ing less than $100 million worth of electrical
and electronic equipment.

This does not mean Pakistan has no elec-
trical manufacturing,

It does.

The country manufactures transformers,
cables, switchgear, energy meters, electrical
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appliances and several other products. The
government's sector assessment puts local
transformer manufacturing capacity at about
3,000 MVA a year.

Companies such as PEL and several other
local manufacturers have established produc-
tion capabilities, while specialized firms pro-
duce transformers, switchgear, cables, panels
and other equipment for the domestic market.

But the problem is depth.

Much of Pakistan's electrical manufactur-

-

ing ecosystem remains dependent on import-
ed components, machinery, technology and
raw materials. Domestic value addition
remains relatively low, according to the gov-
ernment's own assessment.

In other words, Pakistan has moved
beyond simply importing finished electrical
products, but it has not yet moved far enough
towards designing, manufacturing and
exporting sophisticated electrical systems.

Where are the engineers working?

This is perhaps the most important unan-
swered question.

Pakistan produces electrical engineers for
power generation, transmission, distribution,
industrial automation, electronics, telecom-
munications, renewable energy and manufac-
turing. But the country's industrial structure
does not provide enough high-value manu-
facturing jobs for them.

An electrical engineer can find work in a
power utility, construction company, consul-
tancy, government department, telecom com-
pany, oil and gas company, banking sector,
software company or education.

There are
also engineers
who migrate
abroad.

Consequent-
ly, the number of ' §
electrical engi-
neers registered
with PEC cannot
be used as an
indicator of the
number working 8
in manufacturing. i

What Pak-
istan needs is an
engineering employment map.

The country should know how many
electrical engineers are employed in:

trans former manufacturing;

switchgear and circuit-breaker manu-
facturing;

cable production;

electrical meters;

power electronics;

solar inverters and energy-storage
systems;

industrial automation;

EVs and charging equipment;

generators and motors;

protection and control systems;

electronics manufacturing; and

export-oriented engineering companies.

Without such information, it becomes
difficult to determine whether engineering
education is actually connected to industrial
demand.

Pakistan has standards — but standards
alone are not enough

Another important part of the equation is
quality infrastructure.

Pakistan does not lack standards on

paper.

The Pakistan Standards and Quality Con-
trol Authority's electro-technical division
says it has developed 3,069 standards,
including 2,428 standards adopted on the
basis of IEC and ISO standards. These cover
electrical appliances, electrical measure-
ments, rotating machines, batteries, trans-
formers, circuit breakers, photovoltaic sys-
tems, energy efficiency, renewable energy
and other areas.

This is significant.

It means that Pakistan is not operating in
a completely isolated standards environment.
Its technical standards are increasingly
aligned with the international system.

But there is a major difference between
having a standard and being able to demon-
strate compliance with that standard in a
form accepted by international buyers.

That requires testing, calibration, inspec-
tion, certification and accreditation.

Testing infrastructure exists — but is it
enough?

Pakistan does have internationally recog-
nized accreditation infrastructure through the
Pakistan National Accreditation Council
(PNAC), while laboratories can be accredited
under ISO/LEC 17025.

The PNAC database lists a number of
Pakistani laboratories involved in transformer
and electrical testing. These include Trans-
foPower, Elmetec, Mega Transformers Test-
ing Laboratory, AM Associates, Trafo Link
and others.

This shows that the country has devel-
oped specialist testing capability.

But the infrastructure is fragmented and
heavily concentrated in certain industrial cen-
ters, particularly Lahore.

More importantly, Pakistan needs to ask
whether its testing and certification infra-
structure covers the complete range of prod-
ucts that it hopes to export.

A manufacturer producing a transformer
for the domestic market may have access to
testing facilities. But an exporter of sophisti-
cated switchgear, power electronics, solar
inverters, EV chargers, protection equipment
or smart-grid products may need a much
wider conformity-assessment ecosystem.

International markets increasingly expect
internationally recognized testing and certifi-
cation.

For Pakistan to become a serious engi-
neering exporter, therefore, the objective
should not merely be to establish laborato-
ries. It should be to establish laboratories and
certification systems whose results are readi-
ly accepted by
international
_ . markets.
ST From

- assembly to
3 . design

: This is
{where Pak-

istan's engi-

[ neering policy

~ change.

There is a
difference
between manu-
facturing a product and assembling imported
components.

Real engineering manufacturing begins
much earlier — with product design,
research and development, prototyping, test-
ing, material selection, control systems, soft-
ware, manufacturing processes and quality
assurance.

A sophisticated electrical product may
contain dozens or hundreds of components.

If the enclosure, control system, semicon-
ductor devices, sensors, protection technolo-
gy and critical components are imported and
only final assembly takes place in Pakistan,
the country gains some industrial value but
remains technologically dependent.

The next stage should therefore be local
design and component development.

Pakistan's engineering universities can
play a central role here.

But university-industry collaboration
remains weak in many areas. Universities
often conduct research that does not directly
translate into industrial products, while man-
ufacturers frequently import technology

Contd on page 16
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Pakistan Has the Engineers — But Where Are the Engineering Products?

on transformers, cables, switchgear, meters localization.
and other equipment.

If procurement policies reward interna-

rather than
Contd from page 14 working with
local researchers to develop it.

A stronger
model would
connect universi-
ties, manufactur-
ers, utilities and
government pro-
curement agen-
cies around spe-
cific products.

For example,
instead of mere-
ly producing
electrical engi-
neering gradu-
ates, Pakistan
could establish
national pro-
grams around:

smart meters,
transformers,
switchgear, solar
inverters, EV
chargers, battery
systems, indus-
trial automation
and protection
equipment.

Each pro-
gram could bring
together univer-
sities, manufac-
turers, testing
laboratories and
utilities.

That would
give engineers a
real industrial problem to solve.

Government procurement could become
a powerful tool

Pakistan is already a large buyer of elec-
trical equipment.

Public-sector utilities, infrastructure proj-
ects and government agencies spend billions

{{RI{ail{Y

e . 0
tionally compliant local products without
compromising quality, government purchas-
ing could become a powerful mechanism for
industrial development.

But localisation cannot simply mean pro-
tecting inefficient manufacturers.

The objective should be competitive

be required to meet technical standards,
maintain quality and progressively increase
local value addition.

This is where PEC, the Engineering
Development Board, PSQCA, PNAC, utili-
ties and industry associations need to work
together.

INSIDE THE

TU
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A Pakistani manufacturer should receive
an opportunity to compete, but it should also

LENGTH

The export question

The most difficult test is exports.
Pakistan cannot claim to have developed

a successful
electrical manu-
facturing indus-
try simply
because locally
manufactured

| products are

being used
inside Pakistan.
The real test
is whether those
products can
compete in inter-
national markets.
The govemn-
ment's own trade
figures show
how far Pakistan
has to travel:
approximately
$3.54 billion in
electrical
machinery
imports against
$92.75 million in
electrical and

' electronic equip-
" ment exports in
Y the cited years.

This imbal-
ance represents a
problem, but it

. also represents
~ an opportunity.

Pakistan has
a huge domestic

market that can serve as the first customer
for local manufacturers. If manufacturers can
use that market to achieve scale, improve
products, obtain certification and develop
engineering expertise, they could then target

Contd on page 17
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Jubilee Corporation Brings
Tengen Global's Smart Power
Distribution Solutions to Pakistan

ubilee Cor-

poration

(JC), Pak-
istan's trusted name
in electrical,
automation, and
instrumentation
solutions, serves as
the authorized dis-
tributor of Tengen
Global in the coun-
try, bringing the
brand's reliable
power technologies
to industries nation-
wide.

Tengen Global is a
global manufacturer
recognized for its com-
prehensive range of
power distribution and
control products, engi-
neered to deliver safe,
efficient, and depend-
able performance across
industrial, commercial,
and infrastructure appli-
cations. The brand's
portfolio spans Power
Distribution, Power
Electric, Motion Divi-
sion, Modular Devices,
and Control Devices—
offering a complete
ecosystem of solutions

for modern electrical
systems.

At the core of Ten-
gen Global's offering
are its switchgear and
protection products,
including air circuit
breakers, moulded case
circuit breakers, control
and protection devices
with the allied and sup-
port accessories
designed for robust
fault protection and sys-
tem reliability. Comple-
menting these are
motion and drive solu-
tions engineered to sup-
port industrial automa-
tion, alongside control
devices built for preci-
sion and operational
efficiency. Together,
these product lines
reflect Tengen Global's
commitment to advanc-
ing smart, resilient
power infrastructure for
evolving energy
demands.

As Tengen Global's
authorized distributor in
Pakistan, Jubilee Cor-
poration ensures local
access to this technolo-
gy, backed by JC's
established distribution
network and technical
support capabilities

across Karachi, Lahore,
Islamabad, Faisalabad,
Multan, and Peshawar.
This partnership allows
Pakistani industries to
benefit from globally
engineered power solu-
tions, supported by JC's
decades of regional
expertise and after-sales
service.

By integrating Ten-
gen Global's product
range into its diverse
portfolio of over 35
world-renowned brands,
Jubilee Corporation
continues to strengthen
its position as a com-
prehensive, reliable
source for electrical and
automation solutions,
connecting Pakistani
industries with the tech-
nology needed to power
their operations safely
and efficiently.

For further details
and queries, reach out
to Jubilee Corporation
at
jubilee.corp@jubileecor
poration.com or UAN:
492 21 111 000 520 or
visit their website at
www.jubileecorpora-
tion.com.l

Are the Engineering Products?

Contd from page 16
markets in the Middle East,
Central Asia, Africa and
other developing regions.

The government itself
describes Pakistan's electri-
cal equipment sector as hav-
ing the potential to become
a manufacturing and export
hub for South Asia, the
Middle East, Africa and
Central Asia.

The potential is there-

fore recognized.

The challenge is execu-
tion.

The real shortage

Pakistan's real shortage,
therefore, is not electrical
engineers.

It is engineering ecosys-
tems.

An engineer needs a
factory in which to design
and manufacture. The facto-
ry needs R&D. R&D needs
laboratories. Laboratories
need accreditation. Products
need standards and certifi-
cation. Manufacturers need
finance. Exporters need
internationally accepted cer-

tification. And all of them
need a market large enough
to justify investment.

Without these links, the
engineer becomes an isolat-
ed professional rather than
part of an industrial system.

Pakistan has already
built several pieces of that
system.

It has more than 100,000
registered electrical engi-
neers. [t has manufacturers.

- S
W

It has universities. [t has
standards aligned with IEC
and ISO. It has specialist
electrical testing laboratories
and a national accreditation
system. PEC also operates
an engineering registration
and accreditation framework
intended to bring Pakistani
engineering education and
professional practice into
line with international
requirements.

What is missing is the
connection between these
pieces.

That is perhaps the cen-
tral challenge facing Pak-
istan's engineering sector

today.

The country does not
need merely more engi-
neers. It needs more engi-
neer-led companies, prod-
uct-development centers,
industrial laboratories,
technology-transfer pro-
grams and export-oriented
manufacturing plants.

And it needs to meas-
ure the outcome not by the
number of engineering

degrees awarded, but by a
much harder question:

How many products
designed and engineered
by Pakistani engineers are
being manufactured in Pak-
istan, meeting international
standards, used successful-
ly at home and sold suc-
cessfully abroad?

Until Pakistan can
answer that question with
convincing numbers, its
large engineering work-
force will remain an under-
used economic asset rather
than the foundation of a
globally competitive manu-
facturing economy. H
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A new way to watch heat move through electronics

he same over-

heating prob-

lem that hap-
pens to our laptops also
plagues computer
servers and data centers
around the world—and
heat management is
only getting harder as
computer chips get
more compact and

powerful.

Understanding how heat
moves through chips at the
microscale is essential for
continuing to improve their
performance. Unfortunately,
most methods for measuring
heat flow struggle with mul-
tilayered devices like the
electronics that power our
modern world.

Now MIT researchers
have demonstrated a new
way to study how heat
moves through multilayered
materials, combining X-rays
that penetrate multiple layers
with laser pulses to deliver
heat. The researchers used
the technique to measure
how heat moves inside a
promising device for transis-
tors and flexible electronics.

The method was so pre-
cise it allowed the
researchers to quantify the
effect of a single micron-
scale defect in the device,
revealing a surprising four-
fold reduction in the materi-
al's ability to transfer heat at
that spot. They also found
that the defect caused heat to
spread unevenly, moving
more easily in one direction
than in the other.

The team believes the
approach could help
researchers understand over-
heating in devices and help
companies develop more
power-dense electronics for
everything from Al applica-
tions to wearables and clean
energy systems.

"Chip developers need

devices that can handle
heat," says Mingda Li, an
associate professor of
nuclear science and engi-
neering at MIT and co-corre-
sponding author on an open-
access paper about the work
published in Nature Commu-
nications.

"I think overheating has
become the real bottleneck in
device performance. When
doing these diagnoses using

A\

those transistors get to each
other, the hotter the device
gets as it operates, and the
more heat needs to be
moved.

Most people learn about
the problem from their lap-
tops overheating on their lap.
At the data center scale, it
means an enormous amount
of energy must be devoted to
cooling the servers.

The quest to design more

uses optics, it doesn't allow
you to study different lay-
ers," co-corresponding
author and MIT Associate
Professor Jeehwan Kim
explains. "Real devices have
five or more layers. It also
only provides an overall sig-
nal, and that makes it hard to
see thermal transport hap-
pening in layers buried under
the surface."

Other techniques, like

traditional techniques, they
couldn't get down to the
micro- or nanometer scale.
But eventually they'd like to
go beyond that to study the
heat carriers and understand
exactly what causes failure,
in order to avoid local
hotspots and design better
devices. This approach is a
step in that direction."

Tracking heat

Making more powerful
computers and electronics
often comes down to cram-
ming more transistors into a
smaller area. But the closer

power-dense computers and
electronics is thus a quest to
find materials that can trans-
port heat most efficiently.

Researchers have used a
number of methods to meas-
ure and model heat flow
across materials, but they all
have limitations when it
comes to studying realistic
device architectures. One
common optical method to
study heat at the microscopic
level, for instance, is called
time domain thermal
reflectance.

"Because that technique

infrared cameras, don't cap-
ture tiny changes at a fast
enough frame rate to be use-
ful at small scales.

To address those limita-
tions, the researchers wanted
to create something that
could measure heat transfer
at the nanoscale in multilayer
systems. To do that, they
used an emerging analysis
technique that sends electron
pulses and ultrafast X-rays at
a material and measures
changes in energy.

"Over the last few years,
researchers have developed

i
i
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what is basically the bright-
est X-ray source in the
world," co-lead author Thanh
Nguyen says. "That allows
you to focus an X-ray beam
and get incredibly fine spa-
tial resolution. You can also
use a laser to heat the sample
while the X-ray scans and
shows how the heat dissi-
pates across space in real
time."

The technique offered a

F 4

better view of heat transfer
because the laser-powered
electron pulse can capture
changes in material strain at
the atomic level while the X-
rays can penetrate into multi-
ple layers of the material,
and the measurements can be
combined to provide a clear-
er view of how a material
moves heat.

"Using previous meas-
urement techniques, in real
devices, you couldn't resolve
what happens on one layer
versus another, so you'd just
measure the average," co-

, lead author and MIT postdoc

Chuliang Fu says. "X-rays
can clearly show how heat
propagates across the inter-
face through their diffrac-
tion."

The researchers applied

their technique to a test
device made of a layer of
gallium nitride, which has
shown promise for conduct-
ing heat efficiently, on top of
silicon. The material combi-
nation has been studied for
years, but its thermal per-
formance has been shown to
deteriorate because of tiny
defects created during pro-
cessing.

The researchers meas-
ured a fourfold reduction in
heat dissipation across a
wrinkle defect on the device
and a 25% drop in heat dissi-
pation across materials,
showing more disruption to
heat flow than they had
expected.

"When people model
heat dissipation, they model
perfect crystals without
defects." Buxuan Li, PhD
'24, says. "But these types of
large wrinkle defects are
very common in 2D materi-
als. People never even knew
how much heat is blocked by
these wrinkles. Those are
things we can now directly
observe with this technique."

Designing better chips

Li says a leading semi-
conductor industry consor-
tium has already reached out
to collaborate on applying
the measurement technique
to study different types of
chips. He believes the tech-
nique will work to study a
wide array of materials and
devices.

"We can now pass a cur-
rent and shine an X-ray on a
device and see how the heat
dissipates at a very small
scale," Kim says. "That's
something the industry has
been longing for."

Li says the approach will
provide researchers with
new information to improve
the design of electronic sys-
tems.

"This will enable better
thermal design of electronic
systems," Kim says. "Even
with the same type of mate-
rials, the geometry and how
the materials are laid out is
quite complicated, so it will
show us how those differ-
ences impact thermal flow
by providing direct experi-
mental measurements." - TX
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Emerging Green Solutions (Pvt.) Ltd.
Empowering Pakistan's Clean Energy Transition

merging Green Solu-

tions (Pvt.) Ltd. is a

leading renewable
energy company dedicated to
delivering innovative, efficient,
and sustainable energy solutions
across Pakistan.

As an authorized distributor of glob-
ally recognized brands, the company
supplies premium solar technologies
that enable commercial, industrial, and
utility-scale customers to achieve
greater energy independence and opera-
tional efficiency.

The company is the official distribu-
tor of Sungrow inverters and AIKO
high-efficiency solar panels, offering
products that are renowned worldwide

for their performance, reliability, and
advanced technology. In addition,
Emerging Green Solutions provides cut-
ting-edge Battery Energy Storage Sys-
tem (BESS) solutions featuring Sigener-
gy, enabling customers to store clean
energy, optimize power consumption,
reduce dependency on the grid, and

ensure uninterrupted power availability.
With a team of highly skilled pro-
fessionals and industry experts, Emerg-
ing Green Solutions offers end-to-end
renewable energy services, including
system design, product supply, engi-
neering support, technical consultation,
installation guidance, commissioning
assistance, and comprehensive after-
sales services. The company's commit-
ment to quality, innovation, and cus-
tomer satisfaction has established it as a

trusted partner for EPC companies,
businesses, and energy professionals
looking for BESS solution throughout
Pakistan.

By collaborating with world-leading
technology manufacturers, Emerging
Green Solutions is contributing to the
country's vision of a green world for

everyone. The company continuously
invests in modern technologies and
technical expertise to deliver solutions
that meet the evolving demands of the
renewable energy sector.

Emerging Green Solutions remains
committed to powering a sustainable
future by delivering reliable products,
advanced energy solutions, and excep-
tional service that drive Pakistan's clean
energy transformation.ll

Pakistan, Belarus Discuss
Expanding Trade, Investment
and Economic Cooperation

Contd from page 12
Energy Denis Moroz
and a high-level del-
egation to discuss
bilateral economic
relations, trade,
investment and ways
to further strengthen
economic coopera-
tion between the two
countries.

Welcoming the
Belarusian delegation,
Senator Aurangzeb noted
the longstanding engage-
ment between Pakistan
and Belarus and stressed
the need to translate bilat-
eral relations into greater
commercial activity and
investment flows.

The meeting also
reviewed the broader
areas of Pakistan-Belarus
cooperation, including
industrial collaboration,
agriculture, education and
culture. Both sides dis-
cussed opportunities to
expand engagement in
these sectors and
strengthen coordination
between relevant institu-
tions.

The finance minister
reaffirmed Pakistan’s

commitment to working
closely with Belarus to
turn ongoing discussions
into concrete economic
outcomes. He emphasised
that continued engage-
ment and broader consul-
tations were essential to
expanding bilateral trade
and investment.

Minister Denis Moroz
appreciated the finance
minister’s support and
expressed confidence that
continued coordination
between the institutions of
the two countries would
help facilitate trade,
investment and wider eco-
nomic cooperation.

The meeting was
attended by the Secretary
of the Ministry of Eco-
nomic Affairs and senior
officials from the
Finance Division. The
Belarusian delegation
included Ambassador of
Belarus to Pakistan
Andrei Metelitsa, First
Deputy Minister of
Industry Viktor Shchetko,
Director of the Depart-
ment at the Belarusian
Ministry of Foreign
Affairs Andrei
Prokopchuk, and Viktor
Nikitin of the National
Bank of Belarus.H
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Powering Pakistan
with Global Energy
Leaders.
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Jawad Electric: Powering Pakistan’s Industry with Quality Electrical
Solutions and Automation

Elektrik (Tirkiye) because of its globally
recognized reputation for manufacturing ty.
high-quality, internationally certified low-
voltage electrical products. Sigma’s commit-
ment to innovation, safety, and European

* Local inventory with faster availabili- Customers can compare solutions,
receive project-specific recommenda-
tions, and experience the latest innova-
tions in electrical protection and automa-

tion under one roof. The upgraded environ-

THE INTERVIEW

Engineering Review: What products
and solutions does Jawad Electric offer,

* Professional technical guidance,
warranty support, and dependable after-
sales service through Jawad Electric.

and what makes the com-
pany different from other
clectrical solution
providers?

Jawad Electric provides
a complete portfolio of low-
voltage electrical and indus-
trial automation solutions
for residential, commercial,
and industrial applications.
Our product range includes
Miniature Circuit Breakers
(MCBs), Molded Case Cir-
cuit Breakers (MCCBs), Air
Circuit Breakers (ACBs),
RCCBs, ELCBs, Automatic
Transfer Switches (ATS),
contactors, protection
relays, panel meters, selec-
tor switches, current trans-
formers, and other control
and automation products.
We also provide technical
consultation, product selec-
tion support, and dependable |,
after-sales service.

What differentiates
Jawad Electric is our com-
mitment to genuine interna-
tional-quality products,
technical expertise, ready stock availabili-
ty, fast nationwide delivery, and customer-
focused support. Every product is carefully
inspected before dispatch, ensuring relia-
bility and long-term performance for every
project.

ER: Why did Jawad Electric choose
to partner with Sigma Electric (Tiirkiye),
and what benefits does this partnership
bring to customers in Pakistan?

Jawad Electric partnered with Sigma

o R > T

manufacturing standards perfectly aligns
with our mission of delivering premium
electrical solutions to the Pakistani market.

Through this partnership, customers in
Pakistan benefit from:

* Genuine European-quality products
backed by international certifications.

* Reliable performance and long serv-
ice life.

* Competitive pricing compared to
many premium international brands.

ER: llow does the newly upgraded
showroom and corporate office improve
the customer experience?

Our newly upgraded showroom and
corporate office have been designed to pro-
vide customers with a modern, profession-
al, and interactive experience. The facility
allows visitors to explore a comprehensive
range of products through organized
product displays, live demonstrations,
and expert technical consultation.

Fy

ment also strengthens our
ability to host corporate
meetings, technical training
sessions, dealer interactions,
and product launches, creat-
ing a more engaging and
efficient customer journey.
ER: What industries
and major projects has
Jawad Eleetric served, and
what are its future expan-
sion plans?
: Over the years, Jawad
b Electric has supplied electri-
cal solutions to a wide range
of industries, including tex-
tiles, steel, sugar, flour
mills, manufacturing plants,
hospitals, commercial build-
ings, infrastructure projects,
and residential develop-
ments. We are also proud to
have served leading organi-
zations such as PEL, Haier,
. Descon, Gourmet, FFC,
DHA, Mughal Steel, and
many other respected indus-
trial clients across Pakistan.
Looking ahead, our
vision is to expand our
nationwide distribution network, strengthen
partnerships with international manufactur-
ers, introduce more advanced automation
and smart electrical solutions, and further
establish Jawad Electric as Pakistan’s lead-
ing provider of premium low-voltage elec-
trical products and industrial switchgear
solutions. We remain committed to innova-
tion, quality, and delivering world-class
electrical solutions that power Pakistan’s

industrial growth.ll
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New engineering studies aim to slow battery aging while idle

ost batteries spend
Mmore than 70% of their
lifetime at rest. Yet few

studies have examined calendar
aging, which is how a battery
degrades when it is neither charging
nor being used.

Now, a pair of complemen-
tary papers published in Joule
and Nature Communications,
both led by chemical engineers
at the UCLA Samueli School of
Engineering, has found that
many next-generation metal-
anode batteries can lose signifi-
cant capacity during calendar
aging. Across the two studies,
the researchers compared losses
for various metals and designed
strategies to reduce them, pro-
viding new pathways to extend
battery life.

Metals such as zinc, sodium
and magnesium are being
explored as alternatives to lithi-
um-ion batteries for their
potential to store more energy.
To evaluate their performance,
most studies have focused on
cycling efficiency—how effi-
ciently the battery recovers
charge over repeated use. It is
often assumed that if a battery
cycles well, it will also remain
stable while idle. But cycling
performance alone does not tell
the full story of how a battery holds up in
real-world use.

"We understand very little about how
next-generation metal batteries degrade
during rest," said Yuzhang Li, an associ-
ate professor of chemical and biomolecu-

lar engineering at UCLA Samueli and the
corresponding author on both papers.

"These two papers further our understand-

ing and present new concepts on how to
improve battery aging during rest."

The Joule paper investigates how dif-
ferent metal anodes age over time when
they're not in use. The research team
looked at batteries based on lithium,

sodium, aluminum and magnesium.

All of them showed high cycling effi-
ciencies. Yet, after two weeks of sitting
unused, lithium, sodium and aluminum
batteries had each lost roughly a tenth to
a fifth of their capacity—losses that
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would add up quickly over a battery's
lifetime. Magnesium, by contrast, lost
less than half a percent due to a naturally
formed protective layer on its anode dur-
ing rest that significantly limits corro-
sion. The protective layer reversibly dis-
solves once the battery begins charging,
making the interphase on magnesium
uniquely stable and dynamic.

The Nature Communications paper
outlines a strategy to reduce corrosion in
zinc-anode batteries by redesigning the
electrolyte—the liquid that carries ions
between the cathode and anode.

The team found that water molecules

surrounding dissolved zinc ions were
substantially more reactive than free
water molecules in the bulk electrolyte,
making them a major driver of zinc cor-
rosion. A conventional zinc battery elec-
trolyte can lose more than a third of its
capacity after just one day of sitting
idle. By creating an ultra-dilute elec-
trolyte and adding specific ingredients,
the team cut that loss to less
than 1.5% after 24 hours,

. while still maintaining stable
performance over thousands of
charge cycles.

While this particular paper
focused on zine, the concept
could be broadly applicable to
other metal-anode batteries,
the researchers said.

Designing for longer shelf
life

"Together, these papers
suggest that battery aging dur-
| ing rest can be reduced by
. fine-tuning the electrolyte
environment and encouraging
protective layer formation on
electrodes," Li said. "These
two findings shift battery
design from focusing mainly
on cycling performance toward
improving total lifetime under
real-world use."

The research is still at the
proof-of-concept stage and fur-
ther work is needed to validate
. the design principles in larger-

format cells under practical
operating conditions and over longer life-
times. Ultimately, the findings could lead
to commercial batteries with longer life-
times, improving electric vehicle range
and enabling more sustainable grid appli-
cations. - TX
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Green Energy Is Giving Pakistan’s Industry a New Cost
Advantage — But Can It Last?

or Pakistan’s

industries, the

solar boom is
no longer simply an
environmental story. It
is increasingly a busi-
ness decision: reduce
electricity costs, protect
production from an
unpredictable grid,
improve competitive-
ness and, in some
cases, turn energy sav-
ings directly into high-
er profits. But the
country’s changing
solar-billing regime is
also forcing industries
to rethink how they
generate, consume and
store electricity.

Pakistan’s transition
towards green energy has
happened faster than many
policymakers expected.
Solar panels have spread
across factory rooftops,
warehouses, farms, commer-
cial buildings and homes,
while industries that once
relied almost entirely on the
national grid are increasing-
ly generating electricity for
themselves.

The reason is simple:
electricity has become too
important and too expensive
for industry to treat it merely

as a utility expense.
For a textile mill, steel

plant, food-processing unit
or engineering factory, elec-
tricity is directly connected
to the cost of production.
When power becomes
expensive, the cost of every
metre of cloth, every kilo-

gram of steel, every tonne of

processed food and every
manufactured component
rises.

Solar changes that calcu-
lation.

And there is
now growing
evidence that
Pakistani busi-
nesses are
already benefit- [
ing. '

A textile
mill owner in
Khurrianwala,
Faisalabad, told
The News earli-
er this year that
his factory's
1MW solar ;
installation was
generating about &
4,000 units a
day, or nearly
1.44 million
units annually.
He said the system was sav-
ing the mill more than Rs5.4
million a month in electrici-
ty bills.

That is not a theoretical
benefit. It is a direct reduc-
tion in the cost of running a
factory.

Why industry is moving
towards solar

Pakistan's industrial sec-
tor has faced a difficult com-
bination of high electricity
prices, tariff adjustments,
fuel costs and uncertainty
over energy supply.

For years, many indus-
tries responded by installing
captive power plants, often
using gas or other fuels. But
rising fuel prices and
changes in captive-power

and installation has been
paid, the marginal cost of
generating electricity is
extremely low. The econom-
ics become particularly
attractive for industries that
consume large quantities of
electricity during daylight
hours — precisely when
solar generation is at its
strongest.

This is why textile mills,

i
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economics have made self-
generation through conven-
tional fuels increasingly dif-
ficult.

Solar offers a different
proposition.

The sun does not send a
monthly fuel bill.

Once the capital cost of
panels, inverters, structures
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which often operate long
shifts and have large
rooftops, are among the
most visible adopters.
Industry-specific esti-
mates suggest that solar can
substantially reduce electric-
ity costs for textile mills,
although the exact saving
varies according to plant

size, electricity tariff, solar
capacity, operating hours
and the proportion of elec-
tricity consumed directly
rather than exported to the
grid.

The important point is
that self-consumption has
become more valuable than
selling surplus electricity.

That distinction has
become especially important

after Pakistan
changed its reg-

e s 1 |2 tory frame-

work.

The econom-
.ics have
changed
Pakistan's

made rooftop
= solar particularly
i attractive
= because con-
ssumers could
Xport excess
electricity to the
scrid and receive
credits against
electricity
1mported from

But the regu]atory
framework has changed.
NEPRA notified the Pro-
sumer Regulations, 2026 in
February, while subsequent
amendments and consulta-
tions have continued to
shape the framework.
NEPRA's own documents
also protect existing distrib-

uted generators with valid
agreements under the previ-
ous regulations until the
expiry of those agreements.

The new environment
makes one principle increas-
ingly clear:

The best solar project for
an industrial consumer is not
necessarily the one that pro-
duces the most electricity. It
is the one that allows the
factory to consume the
greatest possible proportion
of its own solar generation.

This changes the way
factories should design solar
systems.

A factory operating its
machinery during daylight
hours can use a large share
of solar power directly.
Every unit consumed on-site
effectively replaces a unit
that would otherwise have
been purchased from the
grid.

By contrast, a factory
that produces substantial
surplus electricity during the
day and exports it may
receive considerably less
value for that exported elec-
tricity under the new system.

NEPRA's 2026 power-
purchase forecast puts the
National Average Power
Purchase Price at Rs25.32
per kWh, while the National
Average Energy Purchase
Price is projected at Rs8.13
per kWh,

The difference illustrates

Contd on page 25
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Green Energy Is Giving Pakistan’s Industry
a New Cost Advantage — But Can It Last?

Contd from page 24
the broader economics of the
new system: electricity pro-
duced for one's own con-
sumption can be consider-
ably more valuable than
electricity exported.

For industry, therefore,
the solar strategy is chang-
ing from "generate and sell"
to "generate and consume."

Solar is becoming a
profit strategy

The impact goes beyond
electricity bills.

Suppose a factory
reduces its annual electricity
expenditure by tens of mil-
lions of rupees. That money
does not disappear from the
economy. It can improve the
company's cash flow, reduce
production costs, finance
new machinery, support
expansion, increase wages,
reduce borrowing require-
ments or improve its ability
to compete in export mar-
kets.

This is particularly
important for Pakistan's
export industries.

Textile manufacturers,
for example, compete with
producers in Bangladesh,
Vietnam, India, China and
other countries. Energy is
one component of their pro-
duction cost. If a Pakistani
manufacturer can reduce its
electricity cost substantially
without compromising relia-
bility, it gains a competitive
advantage.

The same applies to

engineering industries.

A manufacturer produe-
ing cables, transformers,
switchgear, pumps, motors
or electrical equipment
needs reliable and reason-
ably priced electricity to
remain competitive. Energy
savings can therefore
become part of the industri-
alisation strate-
gy.

There are
already signs
that companies
are treating
solar invest-
ment as a capi-
tal investment
rather than sim-
ply an environ-
mental initia-
tive.

In July
2026, Shadab
Textile Mills
reported that it
had fully
utilised Rs47.5
million allocat-
ed for installa-
tion of a solar
system from the proceeds of
arights issue.

Another publicly dis-
cussed example is Saif Tex-
tile Mills, where the compa-
ny had projected annual
electricity savings of around
Rs700 million, equivalent to
about 30 per cent of its pre-
vious electricity cost. That
figure comes from company-
related investor discussions
rather than an independent

i
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[

audit, so it should be treated

as a company projection
rather than a sector-wide
benchmark.
Nevertheless, the direc-
tion is unmistakable.
Industries are putting

their own money into renew-
able energy because they see

a financial return.

The hidden benefit:
energy security

There is another benefit
that is sometimes over-
looked.

Solar gives an industrial
consumer greater control
over its electricity supply.

A factory cannot afford
to stop a production line
simply because electricity is
unavailable or because the
cost of running a conven-

tional generator has sudden-
ly become prohibitive.

Solar, particularly when
combined with batteries and
energy-management sys-
tems, can provide a degree
of protection against grid
interruptions.

This does not mean solar
can automatically replace
the grid.

Industrial plants have
varying load profiles, and
many require continuous

power. Solar generation also
changes with weather and
disappears at night.

But the combination of
solar + battery storage +
grid supply + intelligent
energy management can cre-
ate a much more resilient
energy system.

The technology is there-
fore moving from simple
rooftop generation towards
an integrated industrial ener-

gy system,

Pakistan's solar revolu-
tion is much bigger than
official figures

One of the most interest-
ing features of Pakistan's
renewable-energy transition
is that official grid-connect-
ed data may not capture the
full scale of solar deploy-
ment.

NEPRA reported that it
issued 3,736 net-metering
licences adding 591MW
during 2023-24.

More recent
sector data
reviewed by
Arab News
showed elec-
tricity fed into
the grid by
rooftop solar
users outside
Karachi more
than doubled
over the pre-
ceding year, ris-
ing from around
80GWh per
month in late
L. 2024 to about

i 174GWh per
~ month by mid-
2025, with out-
" put exceeding
300GWh in Aprl]

But a large amount of
solar generation takes place
behind the meter and there-
fore does not necessarily
appear in conventional grid
statistics.

This is particularly
important for industry.

A factory installing solar
primarily to consume its
own electricity does not
need to export large amounts

of power to the grid.

It simply reduces its
demand.

That means the country's
solar transition may be con-
siderably larger than the
number of net-metering con-
nections suggests.

There is also a national
economic benefit

Every unit of solar elec-
tricity replacing imported
fuel or expensive conven-
tional generation can poten-
tially reduce pressure on
Pakistan's energy import
bill.

But the benefit depends
on what solar replaces.

If solar replaces electric-
ity generated from expensive
imported fuel, the national
economic benefit is greater
than if it simply displaces
low-cost domestic genera-
tion.

At the same time, rapid
solarisation creates a prob-
lem for the existing power
system.

Pakistan has invested
heavily in generation capaci-
ty and must continue paying
capacity-related costs even
when some consumers
reduce their grid consump-
tion.

Reuters reported that
Pakistan's solar boom has
already created tension with-
in the power sector, with
industries and wealthier con-
sumers benefiting from
lower electricity costs while
the fixed costs of the grid
remain distributed across a
shrinking pool of conven-
tional consumers.

Contd on page 26
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News

Green Energy Is Giving Pakistan’s Industry

a New Cost Advantage — But Can It Last?

This is the
Contdﬁ'om page 25 difficult side of
the green transition.

Solar is good for the consumer who
installs it.

But if the policy is poorly designed, it
can create a financial problem for the grid.

The next step should be batteries and
smart consumption

Pakistan therefore needs to
move beyond the old debate of solar
versus grid.

The future should be about inte-
grating the two.

Industries should be encouraged
to consume solar power when it is
generated, use batteries where eco-
nomically justified, shift flexible
industrial loads to daylight hours and
deploy energy-management systems
that optimise consumption.

This would make solar more
valuable to both the industrial con-
sumer and the national grid.

It would also reduce the pressure
created by excessive daytime
exports.

The new economics already
point in this direction.

For an industrial consumer, the
greatest financial return comes from
using its own electricity rather than
depending heavily on the value of
surplus electricity sold to the grid.

Green energy can also create a
new industrial opportunity

Pakistan's solar revolution, however,
should not remain an import story.

The country has imported huge quantities
of solar panels and related equipment, largely
from China. Reuters has described the rapid
growth of solar adoption as one of the most
significant transformations in Pakistan's elec-
tricity sector.

The next challenge is to develop local

capabilities in:
solar mounting structures;
electrical panels;
cables;
trans formers;
inverters and power electronics;
batteries and energy-storage systems;
monitoring equipment;
engineering, procurement and construc-

tion services; and

operation and maintenance.

This is where Pakistan's engineering sec-
tor can benefit.

If factories are becoming solar-powered,
Pakistani engineers should not merely install
imported panels. They should increasingly
design energy systems, develop control tech-
nologies, manufacture components and build
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products that can eventually be exported.

Green energy can therefore become an
industrialisation opportunity.

The danger of policy uncertainty

The biggest threat to this transition may
ultimately be uncertainty.

Businesses invest millions of rupees in
energy infrastructure. They need to know what
the rules will look like over the next five, ten
or fifteen years.

Frequent changes in net-metering arrange-
ments can make investors hesitate.

At the same time, the government has a

legitimate concern: the electricity grid must
remain financially sustainable.

The solution is not to stop solarisation.

It is to design a tariff and regulatory sys-
tem that rewards self-consumption, storage,
efficiency and productive use of electricity,
while ensuring that consumers who remain
connected to the grid contribute fairly to its
fixed costs.

Pakistan's changing prosumer regulations

show that the government is already grappling
with this question.

From relief to competitiveness

For Pakistan's industry, the green-energy
story is ultimately about much more than cli-
mate change.

It is about survival.

A factory that can reduce its electricity bill,
protect itself against supply interruptions and
make its production costs more predictable has
a better chance of surviving in a highly com-
petitive international market.

A textile mill saving millions of rupees a
month can invest that money elsewhere.

An engineering company reducing
its energy costs can become more com-
petitive.

A food-processing plant can reduce
the cost of refrigeration.

A cold-storage facility can use solar
and batteries to improve reliability.

A farmer can solarise a tubewell
and reduce dependence on diesel or
grid electricity.

These are not abstract environmen-
tal benefits. They are economic bene-
fits.

Pakistan's solar transition has
already crossed the point where it
can be dismissed as a fashionable
technology.

It is becoming a structural change
in the country's economy.

The question now is whether Pak-
istan can turn that change into a broad-
er industrial advantage.

The country has the sunlight.

It has a growing engineering work-
force.

It has industries desperate to reduce
costs.

It has a large domestic market.

What it needs is a stable policy framework
that connects all four.

If that happens, green energy could do
something much more important than simply
reduce electricity bills.

It could reduce the cost of producing
Pakistani goods — and in doing so, help
Pakistan become more competitive in the
global market. — ER Research Desk
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akistan has

taken another

step in its
expanding privatization
program, with the Pri-
vatization Commission
(PC) Board approving
key measures for the
outsourcing of opera-
tions at Lahore and
Karachi international
airports and initiating
the process for the pro-
posed Privatization of
two major electricity
distribution companies,
LESCO and MEPCO.

The decisions were taken
at the 257th meeting of the
Privatization Commission
Board, chaired by Muham-
mad Ali, Adviser to the
Prime Minister on Privatiza-
tion and Chairman of the
Commission.

The Board approved a
consortium led by EY-
Parthenon as the top-ranked
interested party to serve as
Financial Adviser for the pro-
posed outsourcing of Allama
Igbal International Airport,
Lahore (AIIAP), and Jinnah
International Airport, Karachi
(JIAP). A Negotiation Com-
mittee was also constituted to
finalise the Financial Adviso-
ry Services Agreement with
the successful consortium.

The government is pursu-
ing airport outsourcing
through management con-
tracts or long-term commer-
cial concessions rather than
necessarily selling the air-
ports themselves. The Priva-
tization Commission says the
objective is to improve effi-
ciency and passenger servic-
es, increase revenues,
upgrade infrastructure and
attract domestic and interna-
tional private investment.

The decision is part of a
wider government plan cov-
ering Pakistan's three major
international airports —
Islamabad, Karachi and
Lahore. [slamabad Interna-
tional Airport has also been
brought into the active Priva-
tization program under a
long-term concession model.

The airport outsourcing
program, however, has
already experienced delays.
In January 2025, a Turkish
consortium was the sole bid-
der for operating Islamabad
International Airport but
offered a concession fee of
47 per cent of revenue
against the government's
minimum requirement of 56
per cent. The proposal was
referred for further evalua-
tion.

The government has sub-
sequently continued explor-
ing different options for
Islamabad airport, including
engagement with potential
investors from the UAE,
Tiirkiye, Saudi Arabia and
other countries.

LESCO and MEPCO
enter the privatization
pipeline

The PC Board also
declared Lahore Electric
Supply Company (LESCO)
and Multan Electric Power
Company (MEPCQO) as major
transactions, paving the way

for the appointment of Finan-
cial Advisers.

The two companies rep-
resent the second batch of
DISCOs to be moved into the
Privatization process under
the government's cur-
rent program, accord-
ing to the Commis-
sion's classification.
The first batch com-
prises IESCO,
GEPCO and FESCO,
for which the govern-
ment has already initi-
ated the process.

Other distribution
companies, including
HESCO, SEPCO,
PESCO and HAZE-
CO, have also been ear-
marked for private-sector
participation, while the gov-
emment has separately initi-
ated processes involving gen-
eration companies.

The government's broad-
er 2024-29 privatization pro-
gram lists 25 entities, cover-
ing aviation, real estate,
financial services, retail,
industry and the power sec-
tor. The aviation component
includes I[slamabad, Karachi
and Lahore airports, while
the power list includes
IESCO, FESCO, GEPCO,
LESCO, MEPCO, HAZE-
CO, HESCO, PESCO and
SEPCO, along with four
GENCOs.

Privatization is not new
for Pakistan

The latest moves are
part of a much longer
process rather than a com-
pletely new policy.

Pakistan has previously
transferred ownership or
control of several major
state-owned enterprises to
the private sector. Among
the most prominent exam-
ples is K-Electric, formerly
Karachi Electric Supply
Company. The Privatization
Commission's historical
record shows that 73 per
cent of KESC shares were
privatized in 2005-06. The
same period also saw the
sale of a 26 per cent stake in
PTCL, while other transac-
tions included Mustehkam
Cement and several industri-
al assets.

More recently, the gov-
emment completed the sale
of 96.6 per cent of Heavy
Electrical Complex (HEC)
to IMS Engineering in Janu-
ary 2024, after resolving
longstanding land-transfer
issues. HEC was a major
manufacturer of power
transformers, making the
transaction particularly rele-
vant to Pakistan's engineer-
ing and electrical manufac-
turing sector.

The government has also
pursued the Privatization of
Pakistan International Air-
lines (PIA). In December
2025, a consortium led by
Arif Habib won a bid for a
75 per cent stake in the
national carrier for about
$482 million, although the
transaction was subject to
regulatory requirements.

Thus, the present pro-
gram represents another
stage in a decades-long
attempt to reduce the state's
direct role in commercial
operations.

Qutsourcing versus pri-
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Pakistan Moves to Outsource Lahore and Karachi Airports and
Prepare LESCO, MEPCO Sales

vatization

An important distinction,
however, is that outsourcing
an airport is not the same as
selling the airport.

Under an outsourcing or

concession arrangement, the
state can retain ownership of
the underlying asset while
giving a private operator
responsibility for running
commercial operations for an

agreed period and under
specified conditions.

Privatization generally
involves transferring owner-
ship or a controlling stake in
a state-owned enterprise.

This distinction will be
important in the case of
Lahore and Karachi airports
because the government's
stated objective is to bring in
private expertise and invest-

ment while retaining the
strategic importance of the
aviation infrastructure.

The same question will
be closely watched in the
case of DISCOs.

The government
argues that private-sec-
tor participation can
improve billing, reduce
losses, strengthen
investment and improve
service delivery. But the
transition will also
require a strong regula-
tory framework because
electricity distribution
remains a heavily regu-
lated and politically sen-
% sitive business.

Prime Minister Shehbaz
Sharif, while reviewing
DISCO privatization in June,
specifically directed authori-
ties to ensure transparency
and establish a robust regula-

tory framework following the
transition to private owner-
ship.

The Privatization Com-
mission says its current pro-
gram is intended to be con-
ducted through transparent
and competitive processes,
with emphasis on accounta-
bility and maximizing value
for the government and the
public.

The scale of the program
nevertheless means that its
success will ultimately
depend not simply on how
many state assets are trans-
ferred to private hands, but
on whether private participa-
tion actually produces better
services, greater investment,
lower losses and stronger
economic returns without
creating new monopolies or
weakening public oversight.
ER News Desk
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