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Budget 2026-27: Stability at Cost of Development?

On the expenditure side, total spending is
also estimated at Rs18.77 trillion, of which
Rs17.49 trillion—more than 93 percent—is
allocated to current expenditures. Develop-
ment spending and net lending account for

By Manzoor Shaikh
he federal government has
presented a Rs18.77 trillion
budget for fiscal year

In contrast, the federal Public Sector
Development Programme (PSDP) has been
allocated Rs1 trillion.

Stability Without Progress?

Economic analyst Asad Ali Shah who

2026-27, projecting fiscal stability, only Rs1.28  wemgpipig 1 PP PR EE R EEEEE R g spoke in a
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; . e single
budget {it?ﬁc;t. However, leading liiigost axpendic
economists argue that the budget fore ik that Pakistan
reflects a continuing pattern of prior-  remains debt had successful-
itizing debt servicing and fiscal con-  servicing. Inter-§ #tly avoided sov-
solidation over human development, S5t Payments crcigndetinlt
: alone are esti- in 2024 and

economic growth, and structural it -
reforms. Rs8.05 trillion, degree of

According to the budget documents, total ~ consuming macroeconomic
federal resources have been estimated at nearly 43 per- stability under

cent of the entire federal Budget. Defence
expenditure has been allocated Rs3 trillion,
while pensions will require Rs1.17 trillion.
Subsidies, grants, and transfers together
account for nearly Rs3.8 trillion.

Rs18.77 trillion. Net revenue receipts stand
at Rs11.75 trillion, while the government
plans to mobilize an additional Rs7.02 tril-
lion through borrowing, privatization pro-
ceeds, and external financing.

the IMF programme. However, he argued
that the government's repeated emphasis on
stability masks deeper structural weaknesses.
"Pakistan today remains suspended
between collapse and stability," he said. "The

government celebrates fiscal discipline every
year, but it has failed to explain why the
country is unable to progress despite repeated
IMF programmes."

Shah noted that the fiscal deficit had
declined from around 8-9 percent of GDP to
approximately 4 percent, reflecting improved
fiscal management. However, he argued that
this achievement has come at the expense of
human development.

"History shows that no country has
achieved sustained progress without invest-
ing in education, skills, and human develop-
ment," he said. "What we have achieved is
fiscal discipline at the cost of human devel-
opment."

Citing figures from the Economic Survey,
Shah pointed out that spending on education
and health has fallen to around 0.8 percent of
GDP each, amounting to a combined 1.6 per-
cent of GDP.

He recalled that the Pakistan Muslim
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CM, World Bank Review Progress of Karachi Water and Sewerage
Services Improvement Project

ARACHI (June 4): Sindh
Chief Minister Syed

urad Ali Shah holds a
virtual review meeting from
Karachi with World Bank Country
Director Ms Bolormaa Amgaabazar
to assess progress on the Karachi

Water and Sewerage Services

Improvement Project (KWSSIP).
The meeting was attended by Minister
for Planning & Development Syed Nasir
Hussain Shah, Mayor Karachi Barrister
Murtaza Wahab, Chief Secretary Asif Hyder
Shah, Chairman P&D Najam Ahmed Shah,
Secretary Local Government Waseem
Shamshad, CEO Karachi Water & Sewerage
Corporation (KW&SC) Ahmed Siddiqui,
Project Director KW SSIP Ayesha Hameed

and other senior officials.

The Chief Minister and the World Bank
Country Director discussed the implementa-
tion status of KWSSIP-1, progress on the

K-IV Augmentation Project.

The water board officials also reported
progress toward providing safe drinking
water access to nearly two million people
through the expansion of chlorination facil-
ities and improved water quality monitoring

systems.

Karachi’s water and sewerage infra-
structure is one of the most critical public
service challenges facing the province. ne
We are committed to completing all

reform and development initiatives under
KWSSIP in a transparent and timely man-

r,” said Mr Shah.
The Chief Minister emphasised that

improving water supply, sewerage services,
and institutional efficiency remained a top

priority of his government. “Our objective
is not merely to construct infrastructure but

to create a modern, efficient and financially
sustainable water utility that delivers quali-
ty services to the people of Karachi,” he
said.

The meeting reviewed progress on the
2.7-kilometre common corridor component
of the K-IV Augmentation Project. Water
board officials informed the meeting that
work on both the 72-inch and 96-inch
diameter pipelines was underway and that
the project was expected to be completed
by August 2026.

The World Bank Country Director
appreciated the Sindh government’s com-
mitment to implementing reforms in
Karachi’s water sector and acknowledged
the progress made in addressing key project
requirements.

The meeting was further informed that
customer service centres, rehabilitation
works in Soba Nagar, metering initiatives,
and several operational facilities were near-
ing completion.

Reviewing recruitment and institutional
strengthening measures, the Chief Minister
directed officials to expedite the hiring of
key technical and management staff and
complete the induction of members to the
KW&SC Board.

Concluding the meeting, Mr Shah reit-
erated the Sindh government’s resolve to
transform Karachi’s water and sanitation
sector through sustained investment,
improved governance, and continued col-
laboration with development partners.ll

P2ar

Premier

Engineering & Sorvices

® Brand New Diesel Gensets

® After Sales Services

SWITCHGEARS
o ATSAMF Parel
o' Synchronizing and Load Sharing Panel
o FFlPanel

DIESEL GENSETS

@ Certified Used Diesel Gensets

PREMIER ENGINEERING & SERVICES

Many Challenges, One Power Solutions F

@ Rental Diesel Gensets

@ Operational and Maintenance (O & M)

RENEWABLE

INSPECTION & TESTING DAEWOQ BATTERY
Integerated Power Generation and e Grid Tesong ® Maintenance Free
Smart Microgrid Solutions with e Vibranon Analysis o Low Maintenance
BESS o Thermography Deep Cycle
Grid connected. kslanded, and o Backup

Hybird Energy Systems
RCH-Driven EPC Project Delivery

o & Civic Centre Mustafa Town, Lahore

Lahore

{. {042) 35412722

] lzlamabad [ ]

- Infe@premier-pawer.com

Karachi

WGRUPPD
M ENERGIA
=

MADE

GEAHF

GESVG

30V - 480V, 50/60Hz

Active Harminc Filters, 3in 1
Wall mounted type, from 30A up to 1004,
230V - 400V, 50/60Hz
Cahmettype,from 70A up to 400A,
230V - 690V, 50/60Hz

Static VAR Generators
Wall mounted type,flmn 20kVAR up to 100kVAR,

Cabinettype from 40kVAR up wmk\mn,
230V - 690V, 50/60Hz

GESBZ
Voltage Stabilizer

3CBAmMV [
from TOCKVAR up 80 SHVAR PA007)B
TRV - 18KV, So/jsnts. Power Analyzer Tariff Meter

‘With or without Harmonic reactors

from 1KVA up to 3000kVA,
110V - 440V, 50/60Hz

& Data Loger

3CBAmLY

PFC Capacitor Banks LV
from SKVAR up to 1500kVAR.
400V - 690V, 50/60Hz
With or without Harmonic reactors

Rated input Voltage 100V - 600V

RCM-INB, RCM-INP,
RCM-INA
PFC Capacitors Three Phase LV
from 1,25kVAR up to 62,5kVAR,

400- T8OV, 50/60Hz. ERD 6/ERD 12
Type Standa
i ERDS 7/ERDS 13
Type Extra Heavy Duty. Power Factor controllers LV & MV.
Fully Automatic.
GE-RT3/GE-RTM3 Type ERDS with LCD graphic display.
Datuned Harmonlc Reactors LV
from 2,5kVAR up to 100kVAR,
400V - 690V, 50/60Hz n ﬂ -
3TRD P =5,67%-210Hz/ P = 7%- 189Hz & g
Three Phase Dry P=14%- 134Hz.
Type transformers LV ; ‘ ] l
Type Safety transformers. o i i
Rated Power up to 25kVA i
Rated input Voltage 100V - 600V GE-VC-3
Rated output Voltage 24V - 600V ond Braaki SultchaciV
Type Isolating transformers. from 160A up to 31504,
Rated Power up to 40kVA 415V, 50/60Hz

gal
For Single phase & Three phase LV & MV,
electric power distribution systems.
With large color LCD display.

Rated output Voltage 24V - 600V Ek:ﬁ

Type Power transformers.
Rated Power from 41KVA up to1000kVA -;I'
Rated input Voltage up to 1000V __

Rated output Voltage up to 1000V | 1 ""ﬁ
i Ol

Head Office (Karachi)
Phones:
Lahore Office : +¢

GRUPPO ENERGIA srl

Via Cavezzo, 36 - 25045 Castegnato (Bs) - ltaly
Phone; +39 030320 301 Fax: +39 030 2411 006
Mebile +39 348 007 6538/ +32 389619 1385

WL GIIPE gla.com - mail: infosgrupp Gia.Com

9 Islamabad Office: Tel:
) <« Web:




Engineering Review B

June 16-30, 2026

NEA KP Executive Committee Raises Concerns Over PEC Governance

n Executive Committee
meeting of the PEC Engi-
eers Alliance (NEA

Chapter Khyber Pakhtunkhwa) was
held at the Peshawar Garrison Club
on Saturday and was attended by a
large number of elected Governing
Body members, Governing Body
members, and Executive Committee
members. The
meeting was con-
vened to review
the performance
of the present
PEC Governing
Body and to dis-
cuss the way for-
ward in light of
the commitments
made to the engi-
neering communi-

include:

opportunities

ty during the election campaign.
During the meeting, serious concerns were
expressed regarding the functioning and per-
formance of the present setup. The elected
Governing Body members informed the forum
that they have largely remained uninvolved in
key decision-making processes and have not
been taken into confidence on important mat-
ters. It was observed that decisions are being
taken unilaterally, contrary to the spirit of col-
lective leadership and teamwork that formed

the basis of our election manifesto.

The participants noted with concern that
several major commitments made to the engi-
neering community remain unfulfilled. These

1. Meaningful representation and empow-
erment of young engineers, including a com-
mitment to secure at least ten seats for young
engineers in the Governing Body.

2. Creation of overseas employment

and professional development programs to
align with emerging technologies, global stan-
dards, and the rapidly evolving requirements
of the engineering profession.

The forum expressed its dissatisfaction
over the lack of tangible progress on these
critical issues. It was emphasized that the
present Governing Body was elected on the
basis of a collective manifesto and with the
active support of the alliance leadership and
members. Therefore, implementation of the

approach.

for Pakistani engineers through
organized internation-
al job fairs and pro-
fessional networking
initiatives.

3. Protection of
engineering jobs and
positions currently
occupied by non-
engineers, a matter
' that continues to
1 adversely affect both
| young and mid-career
engineers.

4. Upgradation of
engineering curricula

the current Governing Body.

Contd from page 1
League-N's Vision 2025 had
envisaged education spend-
ing alone reaching 4 percent
of GDP. Combined spending
on education and health, he
argued, should be at least 7
percent of GDP if Pakistan is
serious about improving
human capital.

According to Shah,
another factor behind declin-
ing social sector spending is
the pressure placed on
provinces to generate fiscal
surpluses to support federal
deficit reduction.

He said provinces are
expected to generate surplus-
es of approximately Rs1.9
trillion during the coming
fiscal year and may effec-
tively provide additional fis-
cal support to the federal
government through reduced
development spending.

"In practical terms,
provinces are sacrificing
development and human
development spending so the
federal government can meet
IMF fiscal targets," he
argued.

manifesto is a collective responsibility and
cannot be achieved through a one-person

The meeting unanimously urged the
Chairman and the present leadership to imme-
diately take corrective measures, restore con-
sultative decision-making, and constitute an
effective team-based mechanism involving all
elected representatives. A comprehensive
action plan should be developed and imple-
mented without delay to achieve the remain-
ing objectives within the limited tenure left for

The participants reaffirmed their commit-
ment to the engineering community and
emphasized that the confidence and trust
placed in them over the past twenty-one years
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must be honored through performance, trans-
parency, and collective leadership. It was

noted that this is the first time the alliance has

faced such widespread concern regarding the
implementation of its commitments.

The forum therefore strongly urges the
present leadership to wake up to the chal-
lenges facing the engineering profession and
ensure that the election manifesto is pursued
in both letter and spirit. Failure to undertake
meaningful corrective action may compel
alliance members to place the facts before

the engineering community and the media,

Borrowing to Pay Bor-
rowing

Development economist
Dr Kaiser Bengali offered an
even harsher assessment,
describing the budget as
another example of Pak-
istan's long-standing depend-
ence on debt.

"The story has remained
the same for the last two
decades," he said. "The fig-
ures look impressive, but
implementation remains
weak. We borrow to repay
old loans and then borrow
again."

According to Bengali,
Pakistan has effectively been
operating under conditions
of financial insolvency for
years because it lacks suffi-
cient domestic resources to
meet its obligations.

He argued that the coun-
try's two chronic problems
remain the budget deficit and
the trade deficit.

While successive gov-
emments have focused on
increasing revenues, Bengali
said the approach has
increasingly resembled an

_aggressive tax collection

Bijli"Ghar Engineering Review

drive rather than a strategy
for economic growth.

"The economy is slow-
ing, industries are closing,
and agriculture is weaken-
ing," he said. "Yet taxes con-
tinue to rise. Every econo-
mist knows that when eco-
nomic activity declines, gov-
ernments typically provide
relief to stimulate growth."

Bengali pointed to what
he described as an unsustain-
able rise in government
expenditure over the past
two decades.

"In 2003, for every
Rs100 of revenue, govern-
ment expenditure was
around Rs130. Today, for
every Rs100 of revenue,
expenditure has reached
roughly Rs230." he said.

Rather than focusing
exclusively on raising taxes,
Bengali called for significant
reductions in government
spending.

He said a report he sub-
mitted to the federal govern-

and to publicly dissociate themselves from
decisions and actions that do not reflect the
commitments on which the mandate was
secured. — PR

Budget 2026-27: Stability at Cost of Development?

ment in 2004 had recom-
mended abolishing 17 feder-
al ministries and nearly 60
attached departments that he
considered redundant.

"It is time to reduce
expenditure dramatically," he
said. "The size of govern-
ment has to shrink. Non-
development expenditure,
including non-combat
defence spending, must be
reviewed and reduced."

Budget Priorities Under
Secrutiny

The budget figures
appear to support concerns
regarding the imbalance
between debt obligations and
development spending.

Interest payments and
defence expenditure together
account for more than Rs11
trillion, nearly nine times
larger than the combined
allocation for federal devel-
opment spending and net
lending.

Critics argue that such a
structure leaves little fiscal
space for investments in edu-
cation, healthcare, infrastruc-
ture, and poverty reduction.

Government officials,
however, maintain that fiscal
consolidation remains essen-
tial for sustaining economic
stability, restoring investor
confidence, and ensuring
compliance with IMF pro-
gramme targets.

The debate surrounding
the 2026-27 budget therefore
reflects a broader question
confronting Pakistan's econ-
omy: whether fiscal stability
alone can deliver long-term
prosperity, or whether
greater emphasis on human
development and structural
reforms is required to break
the country's recurring cycle
of debt, IMF programmes,
and slow economic growth.

As the new fiscal year
begins, the answer may ulti-
mately depend not only on
the government's ability to
meet revenue targets, but
also on whether economic
stability can be translated
into meaningful improve-
ments in the lives of ordi-
nary Pakistanis.ll
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Tribute to Pakistan-China Friendship
A Zhejiang University Alumnus’s Perspective on 75 Years of
Iron Brotherhood

lumnus,

Zhejiang

University,
Hangzhou, China

Today, I had the privilege
of attending a seminar com-
memorating the 75th anniver-
sary of the establishment of
diplomatic relations between
China and Pakistan at the
Consulate General of the
People’s Republic of China
in Karachi.

As we gather to mark this
historic milestone, my heart
swells with pride, not just as a
Pakistani, but as an alumnus
of Zhejiang University (ZJU)
in Hangzhou, one of China’s
most prestigious institutions
of higher education.

Seventy-five years. In the
grand sweep of history, it
may seem a fleeting moment,
but for our two nations, these
decades have woven a story
nothing short of legendary.
From the rugged passes of
the Karakoram to the corri-
dors of the United Nations,
Pakistan and China have
stood shoulder to shoulder
through seasons of change
and storms of uncertainty.
We are not merely allies; we
are iron brothers, bound by
trust, respect, and an unshak-
able commitment to each
other’s progress.

My own journey at Zhe-
jiang University deepened
this understanding in ways
no textbook could. ZJU
taught me the meaning of

qgiushi chuangxin (K283
— “seeking truth and pursuing
innovation”. As walking its
historic campuses, surrounded
by Chinese professors who
treated me like their own and
classmates who became fami-
ly, I learned something more
profound: the Pakistan-China
friendship lives not only in
treaties and trade figures, but
in everyday acts of
warmth and solidarity.
I recall my regu-
lar visits to the
library, discussing
politics and poetry
with Chinese friends
who already knew
the names of our
poets, such as Allama
Igbal. I remember
my Chinese advisors,
Prof. Zheng Kougen
and Prof. Pan Yunhe,
who worked tireless-
ly to help me navi-
gate research chal-
lenges, saying with a
smile, “Pakistan and
China are one family”.
What has made
these 75 years
extraordinary? | believe it is
respect. We have never lec-
tured each other. We have
never imposed conditions on
our friendship. China’s
development has inspired
Pakistan, and Pakistan has
remained a steadfast partner
in China’s vision for a shared
future. The China-Pakistan
Economic Corridor (CPEC)

By Prof. Dr. Tariq Rahim Soomro

is not just a network of roads
and power plants; it is a
promise kept. A promise that
prosperity should be shared,
that growth should lift neigh-
bors together.

As an alumnus of Zhe-
jlang University, | am espe-
cially proud that so many of
Pakistan’s brightest minds
have been shaped by Chinese

universities. We return home
not only with degrees, but
with a deep, personal love
for China — its language, its
culture, and its people. We
become bridges. And today,
on this 75th anniversary, |
call upon every Pakistani
who has studied in China,
and every Chinese who has
worked in Pakistan, to speak

loudly of this bond. Tell the
next generation that true
friendship is possible
between nations — different
in geography, culture, and
faith, yet united in heart.
Since our childhood, we
have heard these words: Pak-
istan-China friendship is
higher than the Himalayas,
deeper than the ocean, sweet-

er than honey, and stronger
than steel.

Now, on this 75th
anniversary, | venture to add
a few more:

« Pakistan-China friend-
ship is closer than brothers,
more loyal than a shadow,
more durable than the
Great Wall.

« This friendship is purer

than a spring in the Karako-
ram, and brighter than the
silk of Hangzhou.

* Qur relationship is more
faithful than the monsoon
rains, more unbreakable than
the bonds of a shared library
at Zhejiang University.

* Qur bond is warmer
than the tea shared in
Hangzhou, deeper than the
roots of a thousand-
year-old ginkgo tree.

* Our friendship
is not written in ink,
but imprinted in
granite. Not spoken
in whispers, but
echoed from the
rooftops of Islam-
abad to the shores of
Shanghai.

« A friendship
that asks no price,
demands no proof,
and bends but never
breaks under the

weight of the world.
' I drank from the
same well of knowl-
edge as my Chinese
brothers. That taste —
of respect and shared
dreams — is sweeter than any
honor the world could
bestow. As an alumnus of
Zhejiang University, [ wish
to pay tribute to the Pakistan-
China friendship. We planted
a seed in 1951. Today, it is a
banyan tree whose roots have
crossed the Karakoram and
whose branches shelter gen-
erations. We honor the vision

mﬂr

\./"

il L4
of leaders who saw not bor-
ders, but bridges.

To our Chinese brothers
and sisters: thank you for 75
years of standing with Pak-
istan. Thank you for your
investments, your scholar-
ships, your technology, and
your trust. And to my Pak-
istani family: let us remain
worthy of this friendship. Let
us invest in our youth, in
transparency, in the promise
of CPEC, and in the dream of
a regional future defined not
by rivalry, but by cooperation.

The next 25 years will
take us to our centenary.
Imagine what we can build
together: green corridors,
digital highways, joint labo-
ratories, and exchange pro-
grams that make our students
citizens of both nations. The
foundation is solid. Now, let
us raise the roof.

Pakistan Zindabad.
China-Pakistan Dosti
Zindabad .l
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In Loving Memory of

Noordin Sheriff

Chairman, Jubllee Corporatlon

father, Mr. Noor Mahomed
Sheriff, and elder brother,
Mr. Akbar Noor Mahomed

of Pakistan’s longest-serving
and reliable organizations in
the electrical engineering sec-

Mr. Noordin Sheriff’s role in
this journey remains an inte-
gral part of the company’s

_ Jubilee Corpora- oy ifr bringing with him tor. His contributions extend- history and legacy.
tion announces the pass-  vyaluable technical knowledge ed beyond products and tech- The entire Jubilee Cor-
ing away of Mr. and industry experience. nologies; he helped build a poration family remembers

Noordin Sheriff on 5
June 2026.

A founding member of
the company and a pioneer of
Pakistan’s low-voltage
switchgear industry, he was a
man whose vision, technical
expertise, and dedication
shaped an organization that
has served this country for

over six decades. His passing
marks the end of an era.

Mr. Noordin Sheriff, son
of Mr. Noor Mahomed Sher-
iff, was among the founding

At a time when Pakistan
largely relied on conventional
rewireable fuses for electrical
protection, Mr. Noordin Sher-
iff recognized the need for
safer and more advanced
technologies. Through his
technical leadership, Jubilee
Corporation introduced High
Rupturing Capacity (HRC)

Fuses based on German tech-
nology to the Pakistani mar-
ket in 1960s. This marked a
significant milestone in the
evolution of electrical protec-
tion systems in the country

culture of innovation, techni-
cal excellence, and commit-
ment to customer service that
continues to define Jubilee
Corporation today.

The journey that began
with the vision of three
brothers transformed Jubilee
Corporation into a trusted
engineering solutions

him with gratitude and
respect for his invaluable
contributions to both Jubilee
Corporation and Pakistan’s
electrical industry. His dedi-
cation, professionalism, and
pioneering spirit will continue
to inspire future generations.
May Allah grant him the
highest place in Jannah ,and

e of ilu!)l]ee Compora- .14 Iaid the foundation for
tion and a driving force
: , modern low-voltage
behind the company’s early : :
: switchgear practices.
technological advancements. .
i 2 Electrical As one of the pioneers
B cr servmgsf'is an ;‘;k ca behind Jubilee Corporation, ~ £
=T gINREE .at. IRt At Mr. Noordin Sheriff helped provider, introducing numer-  may his family be granted
if4n, e joined the Ruily establish a company that ous global innovations to patience and strength in this
business founded by his

would go on to become one

4

Pakistan over the decades.
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PAK HEI Consortium Advances Immersive Learning in Romania

he ERAS-

MUS+ Capac-

ity Building in
Higher Education
(CBHE) initiative, under
the flagship CATCH_VR
Project, successfully
convened its Project
Review Meeting and
Core Sessions of the
Executive Committee
from 4 partners universi-
ties (MUET, GIKI,
QUEST, UETP) from
Pakistan and 4 part-
ner Universities from
Europe (UoO Roma- ‘
nia, UL Ireland, TUS,
Bulgaria and UCC,
Ireland) at the Uni-
versity of Oradea
(UoQ), Romania. The
four-day event brought
together distinguished aca-
demic leaders, researchers,
and institutional partners from
across Europe and Asia under
the theme “Redefining Skills
with Digital Twin & Immer-
sive Experience.”

The meeting served as a
critical platform to assess proj-
ect progress, validate key per-
formance indicators (KPls),
and chart a strategic roadmap
for the project's successful
completion and long-term sus-
tainability. Participants
engaged in comprehensive dis-
cussions covering all major
work packages, including
project management, infra-

structure development, aca-
demic program implementa-
tion, capacity building, quality
assurance, and dissemination.
A key highlight of the
meeting was the strong align-
ment observed between proj-
ect activities and the objec-
tives outlined in the Grant
Agreement. Partners reported
significant achievements since
the interim review, particularly
in establishing AR/VR and
Digital Twin laboratories,

developing innovative aca-
demic curricula, and launching
specialized Master’s programs
focused on immersive tech-
nologies and Digital Twin.
The Executive Committee
sessions emphasized the
importance of achieving all
remaining deliverables within
the stipulated timeframe. Par-
ticular attention was given to
strengthening KPI perform-
ance, ensuring continuous data
updates on the project portal,
and enhancing the quality and
impact of deliverables through
robust quality assurance mech-

anisms based on the PDCA
(Plan-Do-Check-Act) model.
In the area of academic
development, partners
reviewed the progress of the
Master’s program in Immer-
sive Technologies and Digital
Twin, highlighting advance-
ments in curriculum design,
accreditation processes, and
student enrollment. The con-
sortium reaffirmed its commit-
ment to fostering industry
linkages and practical training

opportunities to enhance
employability and real-world
impact.

Capacity building
remained a central pillar of
the discussions, with partners
presenting outcomes from
various training programs and
identifying gaps to address in
upcoming activities. These
initiatives aim to equip stu-
dents, faculty, and stakehold-
ers with cutting-edge skills in
AR/VR, digital twin technolo-
gies, and immersive learning
environments.

The meeting also focused

on dissemination and impact,
underscoring the need to
expand outreach efforts and
increase visibility through digi-
tal platforms, publications, and
collaborative events. The pro-
ject's contributions to educa-
tion, industry, and society were
widely acknowledged, rein-
forcing its relevance in
addressing emerging techno-
logical and socio-economic
challenges.

One of the most significant

outcomes of the meeting was
the endorsement of a Global
Strategic Roadmap, designed to
ensure the project’s sustainabil-
ity beyond its funded duration.
This roadmap outlines a transi-
tion from a grant-based initia-
tive to a self-sustaining, scala-
ble ecosystem, driven by aca-
demic excellence, diversified
funding models, and strategic
partnerships.

Looking ahead, the con-
sortium agreed on several key
initiatives to further strengthen
the project’s impact. A two-
day specialized training pro-

gram on “Innovations in
Immersive Learning: AR/VR
and Digital Twin Technologies
in Education” will be held at
GIKI on 17-18 August 2026,
focusing on enhancing the
technical and academic capac-
ities of project partners. A
hybrid international confer-
ence, titled “Immersive
Futures: Transforming Educa-
tion through AR/VR Tech-
nologies,” is planned for
27-28 August 2026, to be

hosted by QUEST under the
leadership of Prof. Dr. Saleem
Raza Samo. This event will
serve as a global platform to
showcase project outcomes
and innovations in immersive
learning.

Further strengthening the
capacity-building agenda, a
five-day advanced training
program is proposed at the
Technical University of Sofia
(TUS), Bulgaria, in mid-Sep-
tember 2026. This program
will cover cutting-edge
themes such as holographic
digital twins, smart city

applications, VR develop-
ment pipelines, immersive
experience design, Al-driven
sustainability, and capstone
design projects. Additionally,
cross-laboratory training ses-
sions will be conducted at
MUET on 12-14 Oct 2026 to
enhance inter-institutional
collaboration and knowledge
exchange, reinforcing the
project’s commitment to
building a cohesive and
innovative learning ecosys-
tem.

The consortium also
‘announced that the Final
Project Meeting will be
held in Peshawar on 16-
18 November 2026, bring-
ing together all partners to
review achievements,

I _finalize deliverables, and
approve the final project
sreport. A one-day sympo-
sium on “Smart Learning
( Environments with

#* AR/VR and Digital Twin
Technologies” will also be
‘held alongside this meet-
ing, further amplifying the
project’s outreach.

The meeting concluded
with a strong reaffirmation of
the consortium’s shared
vision and commitment to
excellence. By leveraging
immersive technologies and
digital innovation, the
CATCH_VR Project is
poised to make a lasting
impact on higher education,
research, and industry, con-
tributing significantly to
global efforts in digital trans-
formation and sustainable
development. - PR
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he 4th Inter-

national Con-

ference on
Information Science
and Communication
Technology (ICISCT
2026) was formally
inaugurated on 15 April
2026 at the Bashir A.
Malik Auditorium, Sir
Syed University of
Engineering and Tech-
nology (SSUET),
Karachi.

Jointly organized by
UBIT (University of Karachi)
and SSUET, in collaboration
with the Sindh Higher Edu-
cation Commission and with
technical backing from [EEE,
the conference united aca-
demics, researchers, technol-
ogy professionals and distin-
guished guests from across
Pakistan and the world. All
accepted papers will be
indexed in IEEE Xplore.

The opening ceremony
commenced with Quranic
recitation, followed by the
national anthem. Conference
Chair Dr M. Sadiq Ali Khan
extended a warm welcome,
highlighting themes of Artifi-
cial Intelligence, loT, cyber-
security and quantum com-
puting. Recorded addresses
were delivered by Ms. Mary

Ai, Innovation & Global Research Converge In Karachi
4th International Conference On Information Science And

Communication Technology 2026

Ellen Randall, 2026 IEEE
President & CEQ, and Ms.
Grace Lewis, 2026 [EEE
Computer Society President
— who marked the Society’s
80th anniversary and called
on researchers to advance the
mission of “Computing
Together” for humanity’s
benefit.

Dr M. Sadig Ali Khan,
Conference Chair

Inaugural Keynote —
Science As An Engine Of
Growth

Prof Dr Atta-ur-Rahman,

Keynote Speaker

The inaugural keynote was
delivered by Prof Dr Atta-ur-
Rahman, Fellow of the Royal
Society (London) and former
Federal Minister of Science
and Technology, on "Science
and Technology: Engines for
Socio-Economic Develop-
ment." He traced Pakistan's
transformation into a knowl-
edge economy during
20002008 a period the
Royal Society described as a
model for developing coun-
tries and cited the establish-
ment of PERN and Pakistan
overtaking India in per-capita
research output by 2017 as
landmark achievements.

Ms. Mary Ellen Randall

2026 IEEE President &
CEO IEEE President & CEO

Ms. Mary Ellen Randall
delivered a recorded wel-
come address to ICISCT
2026, emphasising that engi-
neering is ultimately about

CHNT Next

CHINT ELECTRIC
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Air Circuit Breaker | Moulded Case Citcuit Breaker| Modular Din Rail Product | Motor Control & Protection

series

people and how technologi-
cal innovation can uplift
lives. She praised the organ-
isers for directing technology
toward improving communi-
ties, protecting the planet,
and serving humanity. Ms.
Randall encouraed partici-
pants to think beyond algo-
rithms and systems, and to
reflect on the human stories
behind every breakthrough
from bringing electricity and
Internet access to remote
regions, to developing
smarter cities and creating
opportunities for those who
need them most. She
expressed hope that the con-
ference would spark new
partnerships and fresh per-
spectives in support of the
global good.

|\,

Ms. Grace Lewis

2026 IEEE Computer
Society President
IEEE Computer Society
President

Ms. Grace Lewis, 2026
President of the IEEE Com-
puter Society, delivered a
warm recorded welcome
marking a particularly sig-
nificant year — the Society’s
80th anniversary and the
launch of its new five-year
strategic plan. She highlight-
ed the Society’s commitment
to leading in emerging tech-
nologies while upholding
ethical and humanitarian
principles, broadening global
participation in computing,
and fostering interdiscipli-
nary collaboration. Ms.
Lewis expressed special
hope for increased engage-
ment from Pakistan’s
research community in [EEE
Computer Society Region 10
activities, and affirmed that
events like ICISCT are cen-
tral to advancing the shared
mission of “Computing
Together” for positive
human impact.

Day One — Technical
Sessions At Ssuet

Inauguration Ceremony
— 15 April 2026, Bashir A.
Malik Auditorium, SSUET

Plenary | — Deepfakes,
Al in Education & VR

Dr Tarig Rahim Soomro,
Rector of loBM Karachi,

Day Two — Internation-
al Voices At Iccbs

The second day con-
vened at the International
Centre for Chemical and
Biological Sciences
(ICCBS), University of
Karachi, drawing speakers
from Oman, Australia, Azer-

addressed the growing threat
of digital deception and out-
lined institutional counter-
measures against Al-generat-
ed manipulated media. Dr
Sohrab Khan of Balochistan
University examined the
transition toward Al-driven
universities, arguing that
higher education can serve
as an engine of regional eco-
nomic transformation. Prof
Dr Sajjad Ahmad Madani of
COMSATS raised ethical
questions from self-driving
vehicles to academic integri-
ty in the age of generative
AL Plenary 11 —
GenAl, Healthcare Al &
Islamic Ethics

Prof Dr Muazzam A.
Khan Khattak of QAU
ranked among the world's
top 2% most cited scientists
presented on Al-powered
diagnostics, robotic surgery
and the governance chal-
lenges of algorithmic bias.
Dr Salman Ahmed of GIKI
explored Al through [slamic
principles, linking the con-
cept of Maslahah to condi-
tions under which Al may be
ethically permissible. Prof
Dr 8. M. Aqil Burney closed
with Multi-Criteria Decision
Making applications in tex-
tile and renewable energy
sectors.

baijan, Malaysia, the United
Kingdom and Pakistan.

Plenary Sessions — 16
April 2026, ICCBS, Univer-
sity of Karachi

Plenary III — LLMs,
AGI & Digital Sovereignty

Dr Waheed Noor of the
University of Balochistan
presented a roadmap from
today's large language mod-
els toward AGI, arguing
progress will emerge from
collective intelligence net-
works of specialized agents.
Prof Rabie A. Ramadan of
the University of Nizwa,
Oman, declared the era of Al
as a mere tool is over. Prof
Dr Athar Mahboob made the
case for open-source digital
sovereignty. Engr Zaka Ul
Haque of HBL presented a
maturity model for responsi-
ble Al governance in South
Asian banking,.
Plenary IV — Smart Farm-
ing, Edge Al & Defence
Tech

Mr Mohamed Rawidean
Mohd Kassim of Malaysia's
MIMOS presented on smart
farming via loT and Al. Prof
Dr Yasar Ayaz, Founding
Chairman of NCAI at
NUST, asserted Al has
become the new electricity
the infrastructure underpin-
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Pakistan Launches First
Consumer-Focused Clean Energy
Platform to Accelerate Solar Adoption

arking

World

Environ-
ment Day, TheNetwork
for Consumer Protec-
tion, in collaboration
with Consumers Inter-
national, launched Pak-
istan’s first consumer-
focused One-Stop-Shop
(OSS) platform,
SabzBijli.pk, aimed at
helping households and
small businesses make
informed decisions
about adopting solar
energy and other
renewable technolo-
gies.

The initiative comes at a
time when consumers across
Pakistan are grappling with
rising electricity tariffs,
growing energy insecurity,
and increasing interest in
alternative energy solutions.

The platform seeks to sim-
plify the often-complex

process of transitioning to
clean energy by providing
independent information,
practical tools, trusted serv-
ice providers, and step-by-
step guidance for con-
sumers.

Speaking at the launch
ceremony, Chief Executive
Officer of TheNetwork for
Consumer Protection,
Nadeem Igbal, said the
energy landscape is chang-
ing rapidly, with consumers
increasingly playing an
active role in energy gener-
ation and management.

“Consumers are no
longer passive users of
energy; they are becoming
producers, managers, and
beneficiaries of clean ener-
gy solutions. However,
many households face diffi-
culties in understanding
technical information, com-
paring suppliers, and evalu-
ating financing options.
SabzBijli.pk is designed to
empower consumers with
trusted guidance and practi-

cal support throughout their
clean energy journey,” he
said.

He emphasized that
Pakistan’s transition toward
sustainable energy can only
succeed if consumers are
equipped with reliable
information and have access
to affordable, transparent,
and high-quality clean ener-
gy solutions.

The newly launched
platform forms part of a
broader international initia-
tive led by Consumers
International to place con-
sumers at the centre of the
global clean energy transi-
tion. According to a recent
Consumers International
study, households world-
wide invested approximate-
ly US$184 billion in cli-
mate mitigation measures in
a single year—almost dou-
ble the amount spent by
governments globally—
highlighting the growing
role of consumers in
advancing sustainable ener-
gy solutions.

The study also identified
113 One-Stop-Shop platforms
operating across different
countries, helping consumers
access renewable energy
technologies through integrat-
ed and trusted services.

SabzBijli.pk offers users
a single access point for
information on solar energy
systems, estimated installa-
tion costs and savings, tech-
nology comparisons, financ-
ing opportunities, and con-
nections with credible sup-
pliers and installers. By
consolidating these services
on one platform, the initia-
tive aims to reduce informa-
tion gaps, build consumer
confidence, and protect
households from misleading
claims and poor-quality
services.

Experts noted that con-
sumer-led actions such as
adopting renewable energy
technologies, improving
energy efficiency, and elec-
trifying household energy

use could contribute signifi-
cantly to global emissions
reductions. Consumers
International’s Clean Energy
Futures Programme esti-
mates that demand-side
measures could account for
up to 70 percent of the
emissions reductions needed
worldwide by 2050.

The One-Stop-Shop
model has been designed to
support consumers through-
out every stage of the clean
energy adoption process—
from awareness and deci-
sion-making to financing,
installation, operation, and
grievance redressal. Interna-
tional experience indicates
that such platforms can
lower costs, improve con-
sumer trust, accelerate
renewable energy uptake,
and enhance energy
resilience.

As part of the initiative,
TheNetwork will engage
with policymakers, regula-
tors, consumer organiza-
tions, industry stakeholders,
and development partners to

promote consumer-centric
energy policies and
strengthen public participa-
tion in Pakistan’s clean
energy transition.

The launch event
brought together leading
experts, including Imtiaz
Hussain Baloch, Hussain
Jarwar, Mir Ahmad Shah,
Dr. Zagum, and Dr. Omais
Abdur Rehman, who high-
lighted the importance of
renewable energy, support-
ive policy frameworks, con-
sumer awareness, and cli-
mate action in achieving
Pakistan’s sustainability
goals.

Organizers said the plat-
form represents an important
step toward making clean
energy more accessible,
affordable, and reliable for
Pakistani consumers while
contributing to the country’s
broader objectives of energy
security, climate resilience,
and sustainable develop-
ment. — ER News Desk

Ai, Innovation & Global Research Converge
In Karachi

semantic plagiarism detection with over 30
research papers presented across technical
sessions.

Paper submissions came from across Pak-
istan SSUET, NED, DHA Suffa, FAST-
NUCES, UET Peshawar, GIKI and COM-
SATS and internationally from Indonesia and

Contd from page 10
ning all future systems. Dr Shoab Ahmed
Khan closed with a technical analysis of Al
and autonomous systems in current global
conflicts, with implications for Pakistani
cybersecurity engineers.

& S 90 °

@ 9D

Panel Discussion: Al & Business Inno-
vation — ICCBS, Day Two

Closing Ceremony & Key Outcomes

The closing ceremony commenced with
Conference Chair Dr M. Sadiq Ali Khan

summarising over 20 keynote and invited

Azerbaijan. ICISCT 2026 is the fourth edition
of the conference, first held in 2019, and will
continue to foster interdisciplinary research at
national and international levels. All accepted
papers are indexed in [EEE Xplore.

Shield Distribution Ceremony — Day

One, SSUET
Prof Dr Khalid Mahmood Iragi, Vice
Chancellor, University of Karachi.ll

speakers from more than 10 countries cover-
ing Al sovereignty, agentic systems, hydro-
gen safety, VR healthcare training and
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landmark Rs7.1 billion

social impact financing

facility aimed at
strengthening Pakistan’s agricultur-
al storage infrastructure was
launched on Thursday by InfraZa-
min Pakistan in collaboration with
The Bank of Punjab, Faysal Bank
Limited and Pak Brunei Investment

Company Limited.

The initiative seeks to
mobilize private-sector invest-
ment for the development, ren-
ovation and expansion of agri-
cultural warehouses, silos and
cold storage facilities across the @
country, helping reduce post-
harvest losses and improve food
security.

Speaking at the signing cer- ! \
emony, Advisor to the Federal
Minister for Finance and Rev-
enue, Adnan Pasha, described [ _
the facility as a major milestone in Pakistan’s
emerging social impact financing landscape.
He said the programme would contribute to
improving agricultural productivity, strength-
ening rural livelihoods and expanding farm-
ers’ access to finance.

The facility will mobilize investments of
up to Rs7.1 billion, including Rs5 billion in
debt financing and Rs2.1 billion in equity
investment. The financing package is backed
by a Rs2.5 billion partial credit guarantee
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Agriculture

Review

Rs.7.1 Billion Agri-Storage Financing Facility Launched to Strength-
en Pakistan’s Agricultural Infrastructure

from InfraZamin Pakistan, covering 50 per-
cent of principal exposure to reduce invest-
ment risks and encourage greater participa-
tion by financial institutions.

According to officials, the programme is
expected to create and upgrade more than
300,000 metric tonnes of agricultural storage
capacity over the next two years. Improved
storage facilities will enable farmers to pre-
serve produce more effectively, reduce
wastage, secure financing against stored

commodities and access better market oppor-
tunities.

Adnan Pasha noted that the initiative
complements the State Bank of Pakistan’s
Electronic Warehouse Receipt (EWR)
financing system and supports the Prime
Minister’'s ZARKHEZ-E programme,
which provides collateral-free loans to
small farmers.

He said investments in agricultural infra-
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structure would generate employment oppor-
tunities in warehousing, logistics, transporta-
tion, storage management, agricultural pro-
cessing and trading, while also stimulating
growth in sectors such as packaging, con-
struction, cold-chain logistics and financial
services.

Highlighting recent progress in agricul-
tural finance, Pasha said agricultural lending
had reached approximately Rs3.1 trillion dur-
ing the current fiscal year, while outstanding

agricultural credit stood at Rs1.2 trillion,
reflecting annual growth of around 24 per-
cent. He added that nearly 3.1 million farm-
ers were currently benefiting from agricultur-
al finance, with the government aiming to
bring another 1.5 million farmers into the
formal financing network during the next fis-
cal year.

The facility emerged from recommenda-
tions of the Social Impact Financing Com-

mittee, chaired by Federal Minister for
Finance and Revenue Muhammad
Aurangzeb, and the Ministry of Finance-led
Task Force on Social Impact Financing.

In a message shared on the occasion,
Senator Aurangzeb said the initiative reflect-
ed the government’s commitment to promot-
ing private sector-led innovative financing
solutions linked to measurable development
outcomes and inclusive economic growth.

InfraZamin Pakistan Chief Executive
Officer Maheen Rahman said
the facility would unlock sig-
nificant private capital for
agricultural storage infra-
structure and strengthen the
resilience of Pakistan’s agri-
cultural ecosystem.

Meanwhile, Zafar Masud
emphasized the importance
of strengthening the Elec-
tronic Warehouse Receipt

ecosystem to expand agricul-
¢ tural financing, while Yousaf
y Hussain said improved stor-

age infrastructure was essen-
tial for reducing post-harvest losses and
enhancing efficiency across the agricultural
value chain.

Pak Brunei Investment Company CEO
Amir Shamim described agri-warehousing
as a key component of food security and
reaffirmed his institution’s commitment to
supporting innovative financing solutions
for Pakistan’s agricultural sector.

— ER News Desk
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ITANZ Technologies Secures $3.5 Million
IoT and Analytics Contract in Middle East

TANZ Technolo-

gies Limited has

secured a major
international contract
worth approximately
US$3.5 million to serve
as the technology deliv-
ery partner for a large-
scale Internet of Things
(IoT) and Analytics
rollout for one of the
Middle East’s largest
and most strategically

important telecommu-
nications operators.
The company disclosed
the development in a notice
submitted to the Pakistan
Stock Exchange (PSX), stat-
ing that the project has been
secured through its interna-
tional operations and repre-
sents a significant milestone
in the company's regional
expansion strategy.
According to the disclo-
sure, the initial deployment
phase of the project carries a
value of US$2.6 million and

will be executed over a peri-
od of 24 months. The deploy-
ment program has been struc-
tured into four six-month
phases, with ITANZ receiv-
ing US$650,000 for each
phase of implementation.
Following the comple-
tion of the deployment stage,
the company expects to gen-
erate additional recurring
revenues through annual
subscription and support
services valued at
US$300,000 per year for
three years. This will bring

the total value of the assign-
ment to approximately
US$3.5 million.

ITANZ said the project
will involve the deployment
of advanced loT and analytics
solutions designed to support
the telecom operator's digital
transformation and opera-
tional efficiency objectives.

The company noted that
the post-deployment phase
will provide a stable and pre-
dictable revenue stream
through annual subscriptions
and managed maintenance
services. These services will

include platform access, con-
tinuous artificial intelligence
(Al) model updates, software
enhancements and upgrades,
hardware maintenance and
technical support, as well as
round-the-clock Network
Operations Center (NOC)-
backed managed services.
Industry observers view
the contract as a significant
achievement for the Pak-
istani technology company,
reflecting growing interna-
tional demand for locally
developed digital solutions

and advanced analytics plat-
forms.

In its statement, [TANZ
reaffirmed its commitment to
maintaining the highest stan-
dards of corporate gover-
nance and ensuring compli-
ance with all applicable reg-
ulatory requirements.

The latest contract is
expected to strengthen the
company's international foot-
print while enhancing recur-
ring revenue generation
through long-term subscrip-
tion and support arrange-
ments. — ER News Desk

Pakistan’s First Coal-Based Fertilizer Plant

he Pakistan China Joint

Chamber of Commerce and

Industry (PCICCI) wel-
comed the establishment of Pakistan’s
first coal-based fertilizer plant under the
China-Pakistan Economic Corridor
(CPEC), terming the USD 1.12 billion
project a landmark investment that will
strengthen agricultural productivity,
improve food security, create employ-
ment opportunities, and promote indus-

trial growth across the country.

In a joint statement, PCJCCI President Nazir
Hussain, Senior Vice President Brig. Mansoor
Saeed Sheikh, Vice President Amir Ali, and Sec-
retary General Salahuddin Hanif said the project
represents a strategic step towards utilizing Pak-
istan’s indigenous energy resources for value-
added industrial production.

They explained that the fertilizer plant will
use locally available
coal as a primary
feedstock to produce
chemicals required
for manufacturing
fertilizer, particularly
urea. Through a gasi-
fication process, coal
will be converted
into synthetic gas (syngas), which contains
hydrogen and carbon monoxide. The hydrogen
extracted from the gas will then be used to pro-
duce ammonia, the basic ingredient required for
fertilizer manufacturing. The ammonia will sub-
sequently be converted into urea and other fertil-
izer products used extensively in agriculture.

According to PCICCI officials, the project
will significantly reduce Pakistan’s dependence
on imported fertilizer inputs and raw materials,
helping ensure a more stable and affordable sup-
ply of fertilizer for farmers. Lower mput costs are
expected to enhance agricultural productivity and
improve the competitiveness of Pakistan’s farm-
ing sector.

“The first coal-based fertilizer plant under
CPEC is not merely an industrial project; it is a
strategic investment in Pakistan’s agricultural
future,” the chamber leaders said. “By utilizing
domestic coal resources, Pakistan can reduce for-
eign exchange expenditures on fertilizer imports,
strengthen supply chains, and support long-term
agricultural sustainability.”

They noted that fertilizer remains one of the
most critical inputs in crop production, directly
affecting yields of wheat, rice, cotton, sugarcane,
and other major crops. A reliable domestic supply of
fertilizer would help farmers achieve better yields
while minimizing the risks associated with interna-
tional price fluctuations and supply disruptions.

The PCICCI leadership further highlighted
Pakistan’s vast untapped agricultural potential
across diverse agro-climatic zones. They said that
dry-land farming in Zones I1I-A and I1I-B could
be expanded through modern irrigation systems,
advanced seed technologies, and improved culti-
vation practices. Similarly, the Indus Delta region
offers significant opportunities for integrated rice
and fish farming models inspired by successful
Chinese agricultural experiences.

They emphasized that the fertilizer project
could act as a catalyst for broader agricultural
modernization initiatives. China’s expertise in
agricultural mechanization, precision farming,
aquaculture, smart irrigation, and agro-industrial
development can help Pakistan unlock the full

potential of its agri-
- culture and blue
economy sectors.

The chamber
officials also point-
ed to the project's
wider economic
benefits. Beyond
fertilizer produc-
tion, the plant is expected to generate thousands
of direct and indirect employment opportunities
during construction and operation. The invest-
ment is likely to stimulate related industries,
including mining, transportation, engineering
services, logistics, equipment manufacturing, and
agricultural processing.

They said the project reflects the evolving
nature of CPEC cooperation, which is increasing-
ly focused on industrialization, technology trans-
fer, food security, and sustainable economic
development. By linking Pakistan’s natural
resources with modern Chinese technology and
investment, the initiative can contribute signifi-
cantly to the country's economic growth and
agricultural resilience.

PCICCI expressed confidence that the coal-
based fertilizer plant would become a model for
future industrial projects aimed at strengthening
Pakistan’s self-reliance, enhancing food security, and
creating long-term economic opportunities for rural
and urban communities alike. — ER News Desk
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Al-Driven Sustainability Strategies in Modern
Engineering Systems

Engr. Dr. Muhammad Nawaz Iqbal

rtificial Intelligence (AI) and sustain-
ability are among the most transforma-
tive developments in modemn engineer-

ing systems.

As industries increasingly seek ways to reduce their envi-
ronmental footprint without compromising productivity and
competitiveness, Al offers powerful tools to optimize resource
utilization, minimize waste, and enhance operational efficien-
cy. Traditionally, engineering systems have relied on static
models and decision-making processes that depend heavily on
human intervention. However, these approaches often struggle
to cope with rapidly changing environmental and operational

conditions. Al's ability to learn
from data and adapt to chang-
ing circumstances enables engi-
neering systems to continuous-
ly analyze performance, identi-
fy inefficiencies, and imple-
ment corrective actions in real
time. This represents a para-
digm shift in which sustainabil-
ity is integrated directly into the
design, operation, and manage-
ment of engineering infrastruc-
ture.

The growing complexity of
engineering projects requires
innovative solutions capable of
balancing economic, environ-
mental, and social objectives
simultaneously. Al-driven sus-
tainability strategies help
achieve this balance by lever-
aging vast amounts of data col-
lected from sensors, monitoring
systems, and operational data-

bases. These data are transformed into intelligent decision-sup-
port systems that can evaluate sustainability metrics such as
energy consumption, carbon emissions, material efficiency, and
lifecycle costs. Through predictive analytics and optimization
techniques, Al enables engineers to make informed decisions
that align with long-term sustainability goals while maintaining

organizational performance and profitability.

One of the most significant applications of Al in sustain-
able engineering is the optimization of energy management
systems. Industrial facilities, transportation networks, and
smart buildings generate enormous volumes of operational data
that can be analyzed using machine learning algorithms. These
algorithms identify demand patterns, predict fluctuations, and
recommend adjustments that reduce unnecessary energy con-
sumption. Through intelligent automation, engineering systems
can dynamically regulate lighting, heating, cooling, and pro-
duction processes, thereby minimizing energy losses and
reducing greenhouse gas emissions. Such capabilities are
becoming increasingly important as nations strive to meet cli-

mate targets and transition toward low-carbon economies.
Another major advancement in sustainable engineering is
the integration of Al into manufacturing systems. Manufactur-
ing industries often face challenges related to resource scarcity,
waste generation, and production inefficiencies. Al-powered
analytics enable organizations to monitor production processes

Agent Tool
Library

in real time, detect operational
anomalies, and optimize equip-
ment performance. Predictive
maintenance algorithms can
identify potential equipment fail-
ures before they occur, reducing
downtime and extending asset
lifespans. By enhancing opera-
tional reliability and minimizing
material waste, Al significantly
improves productivity, cost-
effectiveness, and environmental
sustainability within manufac-

turing
environ-
ments.

Al also serves as a powerful
enabler of circular economy principles
in engineering. The circular economy
emphasizes reusing, recycling, and
regenerating resources rather than fol-
lowing the traditional linear model of
extraction, consumption, and disposal.
Al technologies facilitate this transi-
tion by tracking material flows, opti-
mizing recycling operations, and iden-
tifying opportunities for resource
recovery. Intelligent systems can eval-
uate product life cycles, recommend
sustainable design improvements, and
support reverse logistics processes.
These capabilities allow engineering
organizations to reduce environmental
impacts while creating new economic
opportunities through more efficient
resource utilization.

The influence of Al on sustainabil-

ity is particularly evident in the development of smart infra-
structure and smart cities. Modern urban environments rely on
networks of sensors, communication technologies, and intelli-
gent algorithms to manage transportation, utilities, waste man-
agement, and public services. Al-powered systems can respond
dynamically to changing condi-

Contd on page 15
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Al-Driven Sustainability Strategies in Modern
Engineering Systems

Contd from page 14
tions by optimizing traffic flows, reducing
fuel consumption, improving public safety,
and enhancing service delivery. Through con-
tinuous monitoring and adaptive control mech-
anisms, smart infrastructure contributes to
greater urban sustainability and improved qual-
ity of life for growing populations.

Al also plays a critical role in sustainable
water resource management. Water scarcity,
pollution, and distribution inefficiencies remain
significant global challenges. Al-enabled water
quality sensors can continuously monitor criti-
cal parameters, forecast water demand, and
detect leaks within distribution networks.
Machine learning models assist in optimizing
water allocation across agricultural, industrial,
and residential sectors. By improving conser-
vation practices and minimizing waste, Al
enhances the resilience and sustainability of
water management systems while supporting
long-term environmental stewardship.

Environmental monitoring and ecosystem
protection have also benefited substantially
from Al-powered technologies. Traditional
environmental assessment methods are often
labor-intensive, time-consuming, and insuffi-
cient for rapidly changing environments. Al
can process data collected from satellite
imagery, remote sensing platforms, and Inter-
net of Things (1oT) sensors to provide continu-
ous environmental monitoring. [ntelligent algo-
rithms enable the detection of pollution
sources, prediction of environmental risks, and
support for conservation initiatives with
unprecedented accuracy. As a result, engineer-
ing systems can operate more harmoniously
with natural ecosystems while minimizing eco-
logical disruption.

The transportation sector is undergoing a
major transformation through Al-driven sus-
tainability solutions. Intelligent transportation
systems utilize Al to optimize vehicle routing,
reduce traffic congestion, and improve fuel
efficiency. Emerging technologies such as
autonomous and connected vehicles further
contribute to sustainable mobility by enhanc-
ing transportation safety and reducing opera-

tional inefficiencies. Al-powered logistics sys-
tems optimize delivery schedules and freight
movement, helping to lower transportation-
related emissions. Collectively, these innova-
tions support the development of environmen-
tally responsible transportation networks capa-
ble of meeting future economic demands.

Digital twin technology represents another
valuable application of Al in sustainable engi-
neering. Digital twins create virtual replicas of
physical assets, processes, and infrastructure
systems, enabling engineers to simulate vari-
ous scenarios before implementing changes in
the real world. These virtual environments sup-
port predictive analysis, risk assessment, and
performance optimization. By identifying inef-
ficiencies and sustainability challenges early in
the project lifecycle, digital twins help reduce
waste, improve resource utilization, and sup-
port more informed decision-making.

Al is also accelerating the adoption of
renewable energy technologies. Renewable
energy sources such as solar and wind
power are inherently variable and require
sophisticated management strategies to
ensure grid stability. Al algorithms can fore-
cast energy generation patterns, optimize
energy storage systems, and manage fluctu-
ations in supply and demand. Intelligent
energy management solutions facilitate the
seamless integration of renewable resources
into existing power networks, enhancing
reliability while reducing dependence on
fossil fuels. These capabilities are essential
for achieving global sustainability objec-
tives and strengthening energy security.

Modern sustainable engineering
increasingly relies on data-driven decision-
making supported by Al technologies.
Large-scale engineering projects generate
vast quantities of structured and unstruc-
tured data that can be transformed into
actionable insights through advanced ana-
lytics. Al systems can model future scenar-
ios, evaluate sustainability performance,
and identify emerging risks. These capabili-
ties enable organizations to assess sirategic
alternatives, prioritize sustainability initia-
tives, and measure outcomes more effec-

tively. Consequently, Al enhances the trans-
parency, accountability, and effectiveness of
engineering practices.

Despite its numerous benefits, imple-
menting Al-driven sustainability strategies
presents several challenges. Issues related to
data quality, cybersecurity, algorithmic bias,
and infrastructure limitations can hinder suc-
cessful deployment. Engineering organiza-
tions must establish robust governance frame-
works to ensure the transparent, accountable,
and ethical use of Al technologies. Addition-
ally, workforce development initiatives are
essential to equip engineers with the skills
needed to interpret and apply Al-generated
insights effectively. Addressing these chal-
lenges is critical for maximizing the value of
Al while maintaining organizational trust and
resilience.

The entrepreneurial dimension of Al-driv-
en sustainability is also gaining prominence.
Al-powered innovations are enabling startups
and technology firms to develop solutions for
environmental monitoring, renewable energy
management, waste reduction, and sustainable
manufacturing. These enterprises often intro-
duce disruptive business models that challenge
conventional engineering practices and accel-
erate technological progress. By fostering col-
laboration among engineers, entrepreneurs,
policymakers, investors, and researchers, inno-
vation ecosystems can drive the commercial-
ization of sustainable technologies and address
pressing global challenges.

Looking ahead, Al-powered sustainability
initiatives will continue to reshape the land-
scape of modern engineering systems.
Advances in machine learning, edge comput-
ing, quantum technologies, and intelligent
automation are expected to further enhance the
capabilities of engineering infrastructure across
industries. Sustainability will increasingly
become a core design criterion rather than a
secondary consideration, supported by intelli-
gent systems that optimize environmental, eco-
nomic, and social outcomes simultaneously. As
engineering systems become more resilient,
adaptive, and sustainable, Al will serve as a
key enabler in meeting the needs of future
generations while preserving the planet's
resources.ll
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THE MULTI-MILLION DOLLAR HANDSHAKE

Five Surprising Realities Inside a National Power Deal

o the average consumer,

electricity is a binary reali-

ty. You flip a switch, and
the light comes on. The extraordi-
nary complexity that makes that
moment possible is entirely invisible
buried inside a document most peo-
ple will never read, running to well
over a hundred pages, governing
relationships between institutions
whose names most citizens have
never encountered.

That document is the Power Purchase
Agreement. In Pakistan's power sector, it is
the legal and commercial foundation upon
which the entire grid has been built, and it is
considerably more surprising than its reputa-
tion suggests.

Pakistan's power sector has recently
undergone one of the most significant institu-
tional reorganisations in its history. The
National Transmission and Despatch Compa-
ny (NTDC) which sat at the heart of every
PPA written over the past two decades, no
longer exists in its original form. The Federal
Cabinet approved its dissolution in Novem-
ber 2024, and by March 2025, three new
entities had emerged from its shell. The
National Grid Company of Pakistan Limited
(NGC) took over NTDC's name, its transmis-
sion assets, and its ownership of the 220kV
and 500kV grid stations and lines across the
country. The Independent System and Market
Operator (ISMQO) was incorporated in
December 2024 and absorbed the two func-
tions that previously sat uncomfortably with-
in a single institution: the system operator
role from NTDC's National Power Control
Centre, and the market operator role from
CPPA-G. And the Energy Infrastructure
Development and Management Company
(EIDMC) took on the capital project devel-
opment mandate that NTDC previously held.
CPPA-G, meanwhile, did not disappear. It
retained its role as Power Purchaser for all
legacy contracts, but shed its market operator
function to ISMO, and is now transitioning
toward becoming what regulators call a Spe-
cial Purpose Agent the administrator of every
PPA signed before Pakistan's competitive
electricity market formally commences oper-
ations.

Understanding what changed, and what
did not, matters enormously if you want to
understand how the PPA framework works in
practice. The agreements serve as the legal
instruments goveming hundreds of billions of
rupees in contracted capacity, explicitly nam-
ing NTDC as the entity holding both trans-
mission and despatch authority. Those con-
tractual references do not automatically
migrate when institutions are renamed and
bifurcated. How the obligations flow from
NTDC to NGC, ISMO, and CPPA-G under
the Business Transfer Agreements signed
between the parties is a live question with
direct commercial and legal consequences for
every IPP currently holding a PPA. It is the
kind of question that keeps lawyers and
lenders awake. And it sits on top of a frame-
work that was already, before the restructur-
ing, considerably more complex than it
appeared from the outside.

The most counter-intuitive aspect of any
national power deal and the one that gener-
ates the most public confusion is that the
government pays for electricity that is never
generated. Under the Capacity Payment
mechanism, CPPA-G is contractually
required to compensate the producer simply
for being ready to operate. Not for generat-
ing. Not for delivering energy to the grid. For
maintaining the plant in a state of readiness,
with fuel arrangements in place and equip-
ment available, regardless of whether ISMO
ever issues a despatch instruction that calls
upon it. The logic is not irrational, even if it
is counter-intuitive. A power plant's fixed
costs the debt servicing on the financing that
built it, the insurance, the operations and
maintenance obligations do not pause when
the grid does not need the plant's output on a
given day. The investor who committed capi-
tal to construct the facility requires certainty
that those fixed obligations will be met.
Capacity Payments provide that certainty.
Energy Payments, separately, compensate for
the actual fuel consumed and the variable
costs of generation when despatch does
oceur.

The agreement distinguishes with consid-
erable precision between Contract Capacity,
the commitment the producer underwrites at
financial close and that forms the basis of the
investment decision and Tested Capacity, the
actual net generation demonstrated under real
operating conditions during the commission-
ing process. Annual Capacity Tests through-
out the life of the contract continuously re-
verify that performance, and a plant that can-
not meet its tested capacity faces a propor-
tional reduction in its payment entitlement.
The system is designed so that what is being
paid for genuine, verified readiness is exactly
what is being delivered. In practice, this is
where billions in capacity payments have
flowed toward plants that were technically
available on paper but physically unable to
despatch because the transmission network
could not carry their output, or because the
fuel supply chain had broken down, or
because ISMO's predecessors were managing
a system with insufficient visibility to opti-
mise what was available. The contract per-
forms as written. The system, as those of us
who have stood in a control room understand
intimately, does not always perform as
intended.

There is a particular precision to the way
the agreement handles measurement, the
physical act of verifying what actually flows
between the producer and the grid. Trust, in a
multi-billion-dollar energy transfer conducted
over decades, is replaced entirely by proto-
col. NGC owns the primary metering system.
The producer owns the back-up. Both must
be jointly sealed, and both parties must have
representatives physically present whenever a
seal is broken or applied. Neither party takes
the other's word for what the meter reads.
Tampering with that arrangement carries a
consequence that the agreement states with
unusual directness: the company must com-
pensate CPPA-G for two times the amount of
any overpayment that resulted from the tam-
pering. By signing the agreement, the pro-
ducer explicitly waives any legal argument
that this 2 times penalty is disproportionate,
excessive, or void as a penalty at law. The

price of dishonesty is not a matter for negoti-
ation after the fact. It is pre-agreed, pre-
signed, and precisely double the amount
improperly received. The clarity is deliberate.
The deterrent is sized to make the economics
of dishonesty unambiguously negative,
regardless of the sophistication of the legal
argument available to contest it,

What happens if a private company sim-
ply stops running a plant that the country
depends upon? It is the kind of scenario that
sits uncomfortably between contract law and
national emergency, and the PPA has a very
specific answer. If the producer fails to
declare Available Capacity for 48 consecu-
tive hours without a valid reason a formally
declared Forced Outage, which has its own
precise contractual definition; CPPA-G
acquires the right to physically enter the site
and operate the facility directly, under what
the agreement calls the Step-In Right. This is
not a theoretical provision. It is an acknowl-
edgement that a power plant of national sig-
nificance cannot be allowed to sit idle
because of a commercial dispute between
private parties, and that the state has a pre-
agreed mechanism to prevent that outcome.
The conditions attached to the step-in right
are important. CPPA-G must operate the
plant within its Technical Limits. It must bear
all costs of the operation, both fixed and
variable. And critically, it must continue to
pay the Debt Servicing portion of the Capaci-
ty Payment to the company throughout the
entire period of step-in. The lenders' position
is protected even when the operator's con-
tractual rights are suspended. This provision
reflects a truth that infrastructure finance has
learned, at considerable cost, across multiple
countries and multiple decades: the interests
of the private investor and the energy securi-
ty obligations of the state cannot be allowed
to come into direct conflict without a prede-
termined resolution in place before the crisis
that requires it.

The financial mathematics of the agree-
ment are not fixed. They move with the
weather, in a way that surprises almost
everyone encountering a Pakistan PPA for the
first time. The Declared Available Capacity
that a producer submits each day is adjusted
based on Ambient Site Conditions; tempera-
ture and humidity, as measured by a dedicat-
ed on-site Weather Station using manufactur-
ers' correction curves applied against the Ref-
erence Conditions under which the plant's
Tested Capacity was originally established
during commissioning. The consequence is
material: a sustained heatwave reduces a
plant's effective contractual output obliga-
tion, and the financial exposure follows the
thermometer rather than the nominal rating.
A producer is not penalised for a degradation
in output that physics, not performance fail-
ure, has caused. In a country where summer
ambient temperatures regularly exceed forty-
five degrees Celsius across the thermal gen-
eration belt, this is not a theoretical provi-
sion. It is a mechanism that adjusts payment
obligations across entire fleets of plants for
months at a time, with consequences running
into hundreds of millions of rupees.

Perhaps the most consequential provision
in the entire agreement and the one that
receives the least public attention in analyses
of Pakistan's power sector is the Suspension

Right. If overdue invoices reach the Maxi-
mum Amount prescribed in the agreement,
equivalent to five months of combined
capacity and energy payments, the producer
has the legal right to suspend operations
entirely until the outstanding balance is
cleared to the prescribed Minimum Amount.
The lights, in a strict legal sense, can go out.
To ensure the producer is not financially
depleted while waiting for payment that has
been contractually earned, late invoices carry
interest at the Delayed Payment Rate; the
Karachi Inter-Bank Offer Rate plus two per-
cent. An additional protection, addressing
what lawyers call double jeopardy, ensures
that the company cannot be penalised under
the PPA for an event that has already been
addressed under its Implementation Agree-
ment with the Government of Pakistan. The
legal architecture is designed to insulate the
producer and by extension the lenders and
equity investors who financed the project
from the institutional and fiscal volatility that
has characterised Pakistan's power sector
across multiple economic cycles.

When disputes arise within this frame-
work, they follow a prescribed sequence that
reflects the reality that parties who have
committed to a thirty-year relationship can-
not afford to reach for litigation at the first
disagreement. The Operating Committee,
comprising two representatives from each of
the three parties to the agreement, handles
day-to-day operational interface and proce-
dural matters. When disagreement escalates
beyond what the Operating Committee can
resolve, the parties are directed first to mutu-
al discussion between senior management,
then to Expert determination for technical
disputes, and finally to formal Arbitration
under LCIA or UNCITRAL rules. The arbi-
tration clause is where developers and their
lenders spend the most time during due dili-
gence, and where Pakistan has spent the most
money in contested proceedings. The coun-
try's experience with PPA arbitration has
been extensive, expensive, and has materially
shaped the way subsequent agreements have
been drafted.

Force majeure under the agreement is

Contd on page 18
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Going up against the heat: Vertical greenery

limate change and urban-

ization have intensified

the urban heat island
(UHI) effect, where urban areas are
significantly warmer than rural
areas.

This has, in turn, increased the frequency
of extreme heat events, such as heat waves,
and deteriorated both outdoor environments

and indoor thermal conditions in buildings,
leading to higher cooling energy demands,
greater strain on power grids and an elevated
risk of power outages.

Previous studies on UHI mitigation have
primarily focused on improving outdoor
environments, but indoor and outdoor ther-
mal conditions interact dynamically through
building envelopes, the material separating

Keeps cities cool

the interior and exterior. So it is essential to
evaluate them in an integrated manner. Fur-
thermore, building resilience under com-
pounded extreme conditions, such as heat
waves coinciding with power outages, has
not been sufficiently investigated.

To address this, an international research
team led by Associate Professor Jihui Yuan
from Osaka Metropolitan University's Grad-
uate School of Human Life and Ecology
evaluated the impacts of UHI mitigation

which reproduces indoor thermal condi-
tions, with an Urban Microclimate Model
(UMM), which captures outdoor microcli-
mate dynamics.

Based on weather data records, the
simulations considered future climate sce-
narios as well as extreme conditions,
including summer heat waves and power
outages, to evaluate building performance
under realistic and severe conditions.
Thermal comfort was assessed using the

of light reflected by a surface, showed sig-
nificant effects on thermal comfort.
Low-albedo exterior surfaces improved
outdoor thermal comfort by 1.5°C, while
high-albedo exterior surfaces were found to
be particularly effective in reducing indoor
temperatures. Additionally, it was found
that the radiative properties of exterior
materials have a stronger influence on ther-
mal environments than their heat capacity.
"This study could function as an initial

INSTALL SOUTH-FACING GREEN

WALLS FOR MAXIMUM IMPACT

Offer the best dual-benefit, significantly
lowering indoor temperatures by up to 1.7°C

strategies (UHIMS), such as green roofs,
vertical greenery and envelope materials, on
both indoor and outdoor thermal environ-
ments. The study focused on an educational
facility in Shahrud, Iran, a city characterized
by extremely hot summers.

In the analysis, the researchers used an
integrated simulation approach that com-

while providing localized outdoor relief

Physiologically Equivalent Temperature
(PET), enabling consistent evaluation of
both indoor and outdoor environments.

The research is published in the journal
Energy and Buildings.

The results revealed that a green wall
installed on the south-facing facade
improved indoor thermal conditions by up

guide for resilient buildings that can main-
tain acceptable thermal conditions even
under extreme conditions," said Yuan. "It
could also contribute to the advancement
of urban heat island mitigation strategies
that integrate both urban- and building-
scale approaches, while helping to achieve
both reduced energy consumption and

bines a Building Energy Model (BEM),

to 1.7°C. In addition, albedo, the amount

improved thermal comfort." - TX

Five Surprising Realities Inside a National Power Deal
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categorised with a precision
that reflects Pakistan's partic-
ular combination of political,
regulatory, and natural risk.
Pakistan Political Force
Majeure Events cover gov-
ernment actions, civil unrest,
and conflict. Change in Law
Force Majeure covers regula-
tory shifts that materially
alter the economics of the
project after financial close
the kind of retrospective pol-
icy change that investors and
lenders treat as one of the
primary risk factors in any
emerging market infrastruc-
ture transaction. Other Force
Majeure covers natural disas-
ters and events genuinely
outside any party's control.
The categorisation is not
semantic. Different triggers
carry different compensation
entitlements, different obli-
gations to mitigate, and dif-
ferent termination conse-
quences. A producer who
cannot identify precisely
which category their specific
risk falls into has not, in any

commercially meaningful
sense, read their contract.
What all of this looks
like from the control room,
from the side of the institu-
tion actually responsible for
making the system function
in real time is something that
legal and financial analysis
of the PPA framework rarely
addresses, and almost never
gets right. The picture has
been complicated further by
the restructuring. Under the
old arrangement, NTDC held
despatch authority and was
simultaneously a party to the
commercial agreements gov-
eming how that authority
was exercised. A degree of
institutional tension was built
into the structure by design.
Under the new arrangement,
ISMO now holds the system
operator function and issues
Despatch Instructions, while
CPPA-G retains the Power
Purchaser role for legacy
contracts and NGC owns the
physical infrastructure
through which the
despatched power flows. The

functions that once sat within
a single institution have been
distributed across three.
Whether that distribution
resolves the operational ten-
sion or simply spreads it
across entities that now need
to coordinate in real time
under the pressure of a live
system, with incomplete
information, against contrac-
tual obligations that were
written for a different institu-
tional structure remains gen-
uinely open.

The Available Capacity
declaration that arrives in the
system control room each
morning is a commercial
document with a specific
legal status under the PPA. It
is also the primary opera-
tional input to every
despatch decision ISMO
makes for the hours that fol-
low. When that declared
capacity is constrained by
fuel unavailability because
the RLNG cargo did not
arrive, or the domestic gas
allocation was reduced, or
the furnace oil stock ran out

or by transmission limita-
tions that prevent the output
from physically reaching the
load, or by protection
scheme configurations that
were never modelled in the
planning study that justified
the connection, the gap
between the contractual pic-
ture and operational reality
does not resolve itself
through a clause in the
agreement. It lands on the
system operator, working in
real time, with what is actu-
ally available, making deci-
sions that will be reviewed in
hindsight against a frame-
work that assumed condi-
tions that did not exist.

The PPA defines what
should happen. The control
room manages what does. |
say that not as a criticism of
the legal instrument, which
is carefully constructed and
reflects decades of negotiat-
ing experience on all sides. |
say it as someone who has
stood in that control room
and understood, from the
inside, that the distance

between those two sentences
is where some of the most
consequential and least visi-
ble decisions in Pakistan's
power sector are made by
operators who inherit condi-
tions they did not create,
working with information
that is always incomplete,
on a system that behaves
nothing like the planning
model it was assessed
against.

As Pakistan builds its
competitive electricity mar-
ket under CTBCM, this
framework will be tested in
ways its original drafters did
not fully anticipate. ISMO,
newly separated from
NTDC and still consolidat-
ing its functions, will
administer a competitive
market while simultaneously
honouring the operational
obligations embedded in
hundreds of legacy PPAs
written for a different insti-
tutional world. CPPA-G,
transitioning from single
buyer to Special Purpose
Agent, will manage legacy

contracts whose terms were
negotiated on assumptions
about the sector's structure
that no longer hold. NGC,
stripped of its despatch
function, will maintain the
physical infrastructure
through which competitive
market transactions flow
infrastructure that was
planned, built, and rated for
a generation mix and a load
profile that rooftop solar and
distributed energy resources
are quietly but fundamental-
ly reshaping. The handshake
between these institutions,
and the agreements that
govern it, will define the
quality of that transition.
Getting the institutional
coordination right between
NGC, ISMO, and CPPA-G,
and between all three and
the independent power pro-
ducers who built and
financed the generation fleet
is not a legal or administra-
tive detail. It is the central
challenge of Pakistan's
power sector for the decade
ahead .l




