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Quantum Valley Pakistan: Building the Innovation Economy

akistan has taken another

step towards building a

technology- and innova-
tion-driven economy with the
launch of Quantum Valley Pakistan,
an initiative designed to connect the
country's young talent with global
technology, entrepreneurship and

innovation networks.

Launched under the theme “Shaping
Pakistan’s Innovation & Technology
Future,” the initiative was described by
Federal Minister for Planning, Development
and Special Initiatives Ahsan Igbal as the
beginning of a new journey for Pakistan.
More than the launch of another institution,
he said, it represented a new direction for
the country's future.

The launch ceremony brought together
international figures from the global inno-
vation community, including Tim Rowe,
CEO of Cambridge Innovation Center
(CIC), Dougan Sherwood, Partner at CIC,
and Seena Amidi, Managing Partner at Plug
and Play. Their participation reflected the

importance of international collaboration as
Pakistan seeks to strengthen its technology
and startup ecosystem.

At a time when technological change is
reshaping economies around the world, the
ability to connect talent, ideas, investment
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The New Source of Economic Power

Addressing the gathering, Ahsan Igbal
said the nature of power in the 21st century
had changed. Physical strength and tradi-
tional resources, he argued, were no longer
the only measures of a country's economic
strength. Intellectual capability, creativity
and the ability to turn ideas into products
and services were becoming increasingly
important.

The transformation is visible across the
global economy. A software company can
serve customers thousands of kilometres
away, while a technology startup can attract
investment and talent from several coun-
tries. Engineers, researchers and entrepre-
neurs can collaborate internationally with-
out necessarily moving from their home
countries.

For Pakistan, this creates both an oppor-
tunity and a challenge. The country has a
large pool of young people, but demograph-
ic strength becomes an economic advantage
only when young people have access to
quality education, modern technology,

and markets has become increasingly
important. For Pakistan, with its large
young population, developing these connec-

tions could offer opportunities that extend
well beyond the traditional technology sec-

tor. Contd on page 4
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The 53rd GB Saga: Power Struggle, Elections 2027
& Battle Over Rules

he Pakistan Engineering

Council (PEC) witnessed

an extraordinarily heated
spell this week as the rift between
Chairman Engr. Waseem Nazir and
his opponents, led by Senior Vice
President Dr. Sarosh Hashmat
Lodhi, widened after the former
postponed a meeting of the Govern-
ing Body of the council, while the
latter hurriedly gathered his support-
ers and called for a meeting, which
he termed a meeting of the Govern-
ing Body.

The Chairman later rebutted the move,
describing it as merely a gathering with no
legal standing.

The Chairman claims that he has
launched major reforms in the council to
transform the organization into a modern-
day regulator. None of his opponents has
openly criticized his projects or programs.
They do, however, object to what they
describe as his style of leadership, alleging
that he is not inclusive in his decision-mak-
ing. The Chairman, for his part, believes his
opponents are engaged primarily in poli-
tics—an approach he says he does not sub-
scribe to.

The 53rd GB Saga

The latest confrontation centers on the
Governing Body meeting scheduled for Sep-
tember 15, 2026. The meeting had been set
following a decision of the Management
Committee. Two days before the scheduled
date, however, Chairman Engr. Waseem
Nazir postponed the meeting, citing adminis-
trative reasons.

The postponement immediately triggered
a reaction from the opposing group. Dr.
Sarosh Hashmat Lodhi, in coordination with
Engr. Mukhtiar Shaikh, Vice Chairman
Sindh, held a meeting with members and
decided to proceed with what they described
as the Governing Body meeting on the origi-
nal date. Members were asked to reach
Islamabad for the session.

What followed turned an internal admin-
istrative disagreement into an open institu-
tional confrontation.

According to documents available for
this report, the group led by Dr. Lodhi sub-
sequently convened what it described as the
54th meeting of the Governing Body at PEC
Headquarters in Islamabad on September 15.
The minutes state that 34 members partici-
pated, either physically or online, with Dr.
Lodhi chairing the session.

The Chairman's camp, however, main-
tained that the meeting had no legal standing
because the original meeting had been post-
poned. The opposing group issued a rebuttal,
rejecting that position and proceeding with
the meeting.

The Registrar Dispute

The controversy had already been build-
ing before the Governing Body confronta-
tion.

An office order dated September 10
relieved Engr. Khadim Hussain Bhatti, Sen-
ior Additional Registrar, of the look-after
charge of Registrar PEC. The responsibility
was assigned to Engr. Muhammad Ansar,
Additional Registrar and PEC Regional
Head Punjab, Lahore.

The following day, a group of Governing
Body members wrote to the Chairman
objecting to the order and demanding its
withdrawal. The members argued that Bhatti
had been given the look-after charge through
a decision of the Governing Body meeting
and that the decision could not be reversed
unilaterally.

The members also questioned the timing

of the order in relation to a preliminary
meeting of the PEC Selection/Promotion
Board that had been scheduled for Septem-
ber 11. According to their letter, Bhatti, who

was serving as Registrar and Secretary of
the board, had postponed the meeting on the
instructions of its convener.

The signatories questioned whether the
change in his responsibilities was connected
to the postponement. They also raised con-
cerns about assigning the charge to an offi-
cer who, according to them, was already
carrying another administrative responsibili-
ty.

These points were presented as objec-
tions by the members. The documents
reviewed for this report do not contain a
detailed response from the Chairman
addressing each of these allegations.

Decisions of the Disputed Meeting

The minutes of the September 15 meet-
ing record a series of significant decisions.

The Governing Body considered Office
Order No. 40/2026, dated September 10,
concerning the transfer of the Registrar's
look-after charge. The body resolved to sus-
pend the order and reinstate Engr. Khadim
Hussain Bhatti as Registrar PEC.

The minutes also record a decision to
issue show-cause notices to Engr. Muham-
mad Ansar for assuming the look-after
charge under the disputed order. Similar
notices were approved for Engr. Muhammad
Sohail, Additional Registrar, and Engr.
Muhammad Salman, Deputy Registrar, con-
cerning their alleged involvement in the
matter.

The minutes further record the termina-
tion of the services of Brig. (Retd.) Zaki
Rehman Meer.

Another important decision concerned
the recruitment process for the Registrar.
The Governing Body resolved to cancel an
advertisement issued on August 23, 2026,
for the appointment and directed that no fur-
ther recruitment or selection proceedings be
conducted under that advertisement.

The body also declared itself the compe-
tent and appointing authority for the Regis-
trar's position and proposed amendments to
the relevant PEC Service Rules, 2020.

In another resolution, the Governing
Body stated that no transfer, posting,
removal, reduction in status, alteration of
charge or other adverse administrative
action concerning Engr. Bhatti should be
taken by the Chairman or an officer acting
under his direction without prior approval of
the Governing Body.

The resolution further stated that any
disciplinary proceedings should follow the
prescribed legal and service procedures.

The Chairman Himself Faces Proceed-
ings

The dispute escalated further when the

Governing Body resolved to proceed against
Chairman Engr. Waseem Nazir over allega-
tions of professional misconduct.

According to the minutes, the Registrar

was directed to issue a show-cause notice to

the Chairman. The document stated that the
matter would be dealt with under the appli-
cable provisions of the PEC Act and by-
laws.

An inquiry committee was also
approved, headed by the Senior Vice Chair-

man and comprising the four Vice Chair-
men. The committee was tasked with exam-
ining the allegations and submitting its
report within 30 days.

Importantly, the resolution provides that
the Chairman would have an opportunity to
submit a written response and be heard
before any adverse finding.

The minutes also record an interim

- arrangement under which the Senior Vice

Chairman would perform the functions of

. the Chairman during the inquiry. The legal
| and administrative effect of that arrange-
~ ment, however, would depend on the appli-

cable provisions of the PEC Act, by-laws
and service rules.

A Question of Authority

At the center of the dispute is a funda-
mental question: who had the authority to
convene the September 15 meeting afier the

' Chairman postponed it?

The Chairman's position is that the meet-

| ing convened by the opposing group was
- unlawful and carried no legal standing. The

group led by Dr. Lodhi rejected that argu-

- ment and proceeded with the meeting,

recording a series of decisions.

The documents reviewed for this report
contain the objections raised by the Govern-
ing Body members and the minutes of the
September 15 meeting. They do not include
a detailed writ-
ten response

Contd on page 7

-

S WGRUPPO
S I ENERGIA
I —

METERING EQUI

MADE IN ITALY

GEAHF

GESVG

Active Harminc Filters, 3in 1
Wall mounted type, from 30A up to 1004,
230V - 400V, 50/60Hz
Cabinet type, from 70A up to 4004,
230V - 690V, 50/60Hz

tatic VAR Generators
Wall nmnted type, from 20kVAR up to 100kVAR,
230V - 480V, 50/60Hz
Cabinet type, from 40kVAR up to 400KVAR,
230V - 690V, 50/60Hz

GESBZ
Voltage Stabllizer

3CBAmMV
PFC Capacitor Banks MV
from 100KVAR up to SMVAR,
1KV - 15kV, 50/60Hz.
With or without Harmonic reactors

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

PA007)B

Power Analyzer Tariff Meter
& Data Loger

3CBAmMLYV
PFC Capacitor Banks LV
from SKVAR up to 1500kVAR.
400V - 690V, 50/60Hz
With or without Harmonic reactors RCM-INB, RCM...’NP’
RCM-INA
PFCCa Three Phase LV

from 1,25kVAR up to 62,5kVAR,

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

“’1‘?”7:3:". 50/60Hz. ERD 6/ERD 12
M i ERDS 7/ERDS 13
Type Extra Heavy Duty. Power Factor controllers LV & MV.
Fully Automatic.
GE- RTB!GE-RTMB wpcﬁnosmm LCD graphic display.
D dH v
from 2,5kVAR up to ‘iDOkVﬁR,
400V - 690V, 50/60Hz &ﬁ
3TRD P =5,67%-210Hz/ P = 7%- 189Hz K&a s
Three Phase Dry P =14% - 134Hz. g & i
Type transformers LV . __“i | ' '
Type Safaety transformers. : -
::ted Power up to 25kVA
Rated input Voltage 100V - 600V GE-VC-3
Rated output Voltage 24V - 600V i Brasl Snbtichins B/
Type Isolating transformers. from 160A up to 31504,
Rated Power up to 40kVA 415V, 50/60Hz

Rated input Voltage 100V - 600V

Rated output Voltage 24V - 600V E [ T

1l Sy
Type Power transformers. "1‘_1- ']
Rated Power from 41kVA up to1000kVA & Py

Rated input Voltage up to 1000V
Rated output Voltage up to 1000V

Head Office (Karachi): /

Lahore Office :

Email: a

GRUPPO ENERGIA sri

Via Cayezzo, 36 - 25045 Castegnata [Bs) - Italy

Phone: +39.030 320 301 Fax: +39 030 24171 006
Maobile:+38 348 007 6538 / +39 389619 1385

ia.com - mail: info@grupp gia.com

GrUpp g




News

Quantum Valley Pakistan: Building the Innovation Economy
Connecting Young Tal-

create some of those con-
nections.

The initiative aims to
bring together young entre-
preneurs, technology com-
panies, universities and
other stakeholders while

Contd from page 1
research opportunities,
mentorship and internation-
al markets.

Quantum Valley Pak-
istan is intended to help

gineering Review |
September 16-30, 2026

linking Pakistani youth with
international innovation
hubs. It is expected to cre-
ate opportunities for start-
ups and encourage the
growth of high-tech busi-
nesses in Pakistan.

ent to the World

during the launch are cen-
tral to this international
approach. One was signed

Two agreements signed

between Cambridge Innova-

tion Center and Quantum
Valley Pakistan, while
another was signed between
Plug and Play and Quantum
Valley Pakistan.

Such partnerships can
potentially provide Pak-
istani entrepreneurs with

 access to international

expertise, networks and

opportunities.
A startup may have a

cigs Engineering Review
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guidance on developing its
business model. Another
may require technical
expertise, investment or
access to overseas markets.
A university researcher may
have valuable research but
need industry connections
to turn it into a commercial
product.

A strong innovation
ecosystem can bring these
different requirements
together.

This is increasingly
important in today's econo-
my because innovation
rarely happens in isolation.
Universities, businesses,
investors, researchers and
governments often need to
work together to move an
idea from a laboratory or
classroom into the market-
place.

Pakistan's Young Popu-

lation

Ahsan Igbal placed con-
siderable emphasis on Pak-
istan's youth, saying that
nearly 60 percent of the
country's population con-
sists of young people. He
described Pakistani youth as
talented and capable and
called for their abilities to
be combined through what
he termed the spirit of
“Team Pakistan.”

The size of the youth
population represents a sig-
nificant opportunity, but it
also places pressure on the
economy to create meaning-
ful opportunities.

Technology offers one
possible avenue. Digital
businesses can reach inter-
national customers without
requiring a large physical
presence overseas. Pakistani
programmers, engineers,
designers and technology
entrepreneurs can potential-
ly work for global markets
from within the country.

Ahsan Igbal said the
government wanted to
transform young people
from job seekers into
“architects of knowledge,
innovation and develop-
ment.” He referred to them
as the “Shaheens of Igbal,”

Contd on page 8
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Pakistan Cables Showcases
Engineering Excellence from
Pakistan at Middle East Energy

akistan Cables

Ltd., Pak-

istan’s largest
exporter of wires and
cables, participated in
Middle East Energy
(MEE) in Dubai from

AR P,
e

31 Augustto 3
September,
showcasing its
world-class
range of wires,
cables and
electrical solu-
tions, along-
side its new
state-of-the-art manu-
facturing facility in
Nooriabad.

MEE is one of the
region’s leading international
exhibitions for the energy
and electrical industry, bring-
ing together global manufac-
turers, technology providers,
industry professionals and
buyers. Pakistan Cables’ par-
ticipation provided a plat-
form to showcase its growing
capabilities in cable manu-
facturing, engineering and
advanced technology global-
ly.

Pakistan Cables present-
ed its extensive portfolio,
highlighting its commitment
to international quality stan-
dards and advanced manu-
facturing. The Company also
showcased its new Noori-
abad facility, reflecting its
continued investment in cut-
ting-edge technology and
manufacturing capacity in

Pakistan.

The Company’s presence
attracted significant interest
from industry peers,
exhibitors and visitors, par-
ticularly in its manufacturing
capabilities, product quality
and investment in advanced

cable manufacturing technol-
ogy. Commenting on the par-
ticipation, Mr. Fahd K. Chi-
noy, CEQ, Pakistan Cables,
said, “Our participation at
MEE reflects Pakistan
Cables’ commitment to tak-
ing engineering excellence
from Pakistan to internation-
al markets. Our investments
in advanced manufacturing
technology and our new
Nooriabad facility strengthen
our ability to serve customers
with world-class products
while demonstrating Pak-
istan’s growing industrial
capabilities.”

Commenting on Pakistan
Cables recent achievement in
passing the KEMA type test
for 35 kV medium voltage
cables, Mr. Salman Tahir,
Director Sales & Business
Development, said, “Being
the first company in Pakistan
to pass the KEMA type test
for 35 kV medium voltage
cables conducted by KEMA

Youriindustry/leaderin

Prestressed Concretel(PC

Strandsi&Sp

Ay )\Wire;

Labs, Netherlands, is a testa-
ment to our commitment to
global benchmarks and prod-
uct quality.”

Through its participation
at MEE, PCL further rein-
forced its position as a glob-
ally competitive Pakistani

poweRnG /i
THE 3
WORLD. /

< manufacturer and

“Wexporter of wires and
cables, demonstrating
how sustained invest-
ment in technology,

\a quality and engineering

can build international-
ly recognised manufac-

l turing capabilities from
“ 7 Pakistan.

About Pakistan Cables
Ltd.

Founded in 1953, Pak-
istan Cables is the premier
and most reputable wires and
cables manufacturer in Pak-
istan. Being the first and old-
est wires and cables manu-
facturer listed on the PSX
since 1955, it has the largest
geographical footprint in
Pakistan with presence in
over 200 cities and towns, It
is also a member company of
the Amir S. Chinoy group. It
is ISO 9001:2015, ISO
14001:2015 and ISO
45001:2018 certified and
various cables type tested by
KEMA, Netherlands. The
Company’s science-based
emission reduction targets
are validated and approved
by SBTi. It is also a signato-
ry of the UN Global Com-
pact and net zero commit-
ment. To learn more about
Pakistan Cables Ltd. - Dubai,
UAE — September 2026 H
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That Matter

r Junaid

Syed—inter-

national
technology leader,
Founder of Kolojic,

FAILURE IS

FEEDBACK
SRR

Focus your energy
where it matters.

ERHBEREEESOENL,

UK, world oldest pro-
fessional organization
and former NUST fac-
ulty member—recently
delivered “Beyond the

Jl BEYOND THE HUSTLE

f aun

mEnRE

Visiting Professor of
Edinburgh Napier Uni-
versity, Received
Entrepreneur-in-Resi-
dence award of 2025
from Royal Society

. JAFFER&CO

BINCE1940

LARGEST STOCKS
IN PAKISTAN:

+ Design, Installation, Testing &

commissioning of Turnkey Power

Solutions.

« Technical expertise and advisory services
for the best available Power solutions.

« Annual maintenance contract available.
- Comprehensive warranty with parts.

« Backup time Minutes to Hours.
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Hustle: Building a
Career That Matters in
a High-Pressure World”
in Suzhou, China.

Recently conducted in
the UK, Australia, Hong
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Kong and China, this work-
shop helps students and
young professionals connect
academic learning with
employability, entrepre-
neurship and real-world

impact—an increasingly
important priority for Pak-
istan’s engineering com-
munity.ll

For similar workshops
in Pakistan, contact
info(@ kolojic.com.
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PEC Launches Brain Gain Portal to Reconnect

he Pakistan
Engineering Council
(PEC) has launched a
new initiative aimed at
bringing Pakistan’s
engineering community
closer to its profession-
als working and living
around the world.

Called the Brain Gain
Portal, the digital plat-
form is designed to con-
nect Pakistani engi-
neers, academics, con-
sultants and technical
experts abroad with stu-
dents, universities, start-
ups, researchers and
industry in Pakistan.

The portal was formally
inaugurated on September
15, 2026, at PEC Headquar-
ters in Islamabad by Engr.
Shahid Igbal Baloch, Secre-
tary of the Ministry of Sci-
ence and Technology, and

September 16-30, 2026

Pakistani Engineers Worldwide

PEC Chairman Engr.
‘Waseem Nazir. Pakistan’s
Ambassador to France, Ms.
Mumtaz Zahra Baloch,
attended the ceremony as
Guest of Honour.

The launch brought
together government offi-
cials, representatives of Pak-
istani diplomatic missions,
university leaders, academ-

ics, industry representatives,
startups, technology parks,
incubation centres and Brain-
Gain Ambassadors from dif-
ferent countries. Representa-
tives from countries includ-
ing France, New Zealand, the
United Arab Emirates,
Kuwait, Australia, Canada
and Saudi Arabia participated
in the event, highlighting the
international scope of the ini-
tiative.

At its heart, BrainGain
seeks to address a challenge
faced by many developing
countries: how to benefit
from the knowledge and
experience of professionals
who have moved abroad.

Pakistan has a large com-
munity of engineers and
technical professionals work-
ing in different parts of the
world. Many have gained
experience in advanced
industries, universities,
research institutions and
technology companies. Their
expertise can be valuable to
Pakistan, even when they are

unable to return permanently.

The BrainGain concept
therefore focuses not on
bringing people physically
back to Pakistan, but on
bringing their knowledge,
experience and professional
networks back into the coun-
try.

Chairman PEC Engr.
Waseem Nazir summed up
the idea during the launch by
saying, “We are not asking
our engineers to come home.
We are asking their knowl-
edge to come home.” The
statement captures the central
philosophy behind the pro-
gram: international migration
does not necessarily have to

projects, advise emerging

mean a permanent loss of
expertise.

Through the portal, over-
seas Pakistani engineers and
professionals can participate
as mentors, advisers and
technical contributors. They
can assist students, review
research and technical pro-
posals, supervise final-year

businesses and provide spe-
cialised guidance to industry.

The platform has two
principal categories: Contrib-
utors and Seekers. Contribu-
tors can include experienced
engineers, academics, con-
sultants and specialists who
are willing to share their
knowledge. Seekers can
include students, universities,
startups and companies look-
ing for expertise to solve par-
ticular problems or develop
projects.

This structure could cre-
ate opportunities for mean-
ingful interaction between
people who possess spe-
cialised knowledge and those

who need it. A university stu-
dent working on a complex
engineering project, for
example, could potentially
receive guidance from a Pak-
istani engineer with years of
international experience.
Similarly, a startup facing a
technical challenge could
seek advice from an expert
working in an international

can also help younger engi-
neers understand the possibil-
ities of their profession and
learn from people who have
built careers in different
fields and countries.
Secretary of the Ministry
of Science and Technology
Engr. Shahid Igbal Baloch
described BrainGain as more
than a networking platform.

£ahra Baloch

technology environment.

The portal also goes
beyond simple professional
networking. It includes a Hall
of Fame recognizing promi-
nent Pakistani engineers, an
Iconic Projects registry docu-
menting important engineer-
ing achievements, and a Suc-
cess Stories section highlight-
ing Pakistanis who have
made contributions in engi-
neering and technology
around the world.

These features give the
initiative an additional pur-
pose: documenting and cele-
brating Pakistan’s engineer-
ing heritage and global con-
tribution. Such recognition

He said it could serve as a
permanent reserve of verified
expertise that Pakistan could
draw upon when required.
That idea is particularly
relevant in an increasingly
connected global economy.
Knowledge today is not
restricted by national borders.
Engineers, researchers and
technology specialists rou-
tinely collaborate across con-
tinents through digital plat-
forms, video conferencing,
online research networks and
professional communities. A
specialist sitting in Dubai,
Paris, Toronto, Sydney or
Riyadh can potentially con-

Contd on page 7
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tribute to a project in Pakistan without
physically travelling to the country.

This is why initiatives such as
BrainGain have significance beyond the
engineering profession itself. Countries
around the world are increasingly trying
to build connections with their diasporas
because skilled professionals abroad can
contribute through investment, research,
mentoring, entrepreneurship, technology
transfer and international partnerships.

For Pakistan, such connections
could be particularly useful in
areas where access to spe-
cialised expertise is limited.
Engineering education, emerg-
ing technologies, industrial
development, research and
entrepreneurship increasingly
depend on collaboration
between institutions and profes-
sionals across borders.

The initiative could also
help reduce the traditional gap
between universities and indus-
try. If experienced engineers
working internationally become
directly involved with students
and academic projects, they can provide
practical perspectives on technologies,
standards and professional practices
being used in other markets.

Startups may also benefit from
access to experienced professionals who
understand international markets and
technical requirements. Advice from an
engineer or technology specialist work-
ing abroad could potentially help a
young Pakistani company improve its
product, understand international stan-
dards or establish professional connec-
tions outside Pakistan.

The role of Pakistani diplomatic
missions is another important element
of the initiative. Ambassador Mumtaz
Zahra Baloch expressed support for the
program and said Pakistan’s diplomatic
missions shared its vision. Their
involvement could help identify and
engage Pakistani engineers and scien-
tists living in different countries.

The program has been developed by
PEC’s Corporate Affairs Unit under the
leadership of Engr. Muhammad Sohail
Khan, Head of Corporate Affairs. Engr.

Ali Raza Asif of the Global Linkages
Division has led the platform’s develop-
ment, while Mr. Hamza Khan of the
System Development Division has over-
seen implementation of its features.

The initiative has also involved
BrainGain Ambassadors—senior Pak-
istani engineers living abroad who are
expected to support outreach in their
respective regions. Their participation
could be important in building trust and
encouraging professionals to register
and contribute.

The portal has initially been
launched in beta and is expected to

move towards a full release as member-
ship and usage increase. Registration is
open to Pakistani engineers and profes-
sionals worldwide, international experts,
students, universities, startups and
industry.

The real test of BrainGain, however,
will come with its use. The success of a
platform like this depends not simply on
the number of people who register, but
on whether it creates meaningful collab-
orations and produces practical results.

If an overseas engineer can help a
student complete a project, a
researcher can find an interna-
tional collaborator, a startup can
solve a technical problem, or an
industry can gain access to spe-
cialised expertise, the platform
can become more than a digital
directory. It can become a
working bridge between Pak-
istan and its global engineering
community.

In an era when knowledge,
technology and innovation
increasingly move across bor-
ders, the ability to connect tal-
ent can be as important as
retaining it. BrainGain represents an
attempt to build such a connection by
turning Pakistan’s global engineering
community into a resource for educa-
tion, research, industry and innovation
at home.

Its broader significance lies ina
simple idea: professionals do not neces-
sarily have to return physically to con-
tribute to their country. In the digital
age, their experience, ideas, networks
and knowledge can travel across bor-
ders—and potentially create new oppor-
tunities for the next generation of Pak-
istani engineers. - ER

The 5S3rd GB Saga: Power
Struggle, Elections 2027

Contd from page 3
from Chairman Engr.
Waseem Nazir to each alle-
gation, nor do they establish
a separate legal determina-
tion by a court or another
competent authority on the
validity of the meeting.

As a result, the dispute
remains centered on the
interpretation of the PEC
Act, its by-laws and service
rules, as well as the respec-
tive administrative powers of
the Chairman and the Gov-

erning Body.

A New Alliance in the
Offing?

The confrontation is also
unfolding against the back-
drop of the next PEC elec-
tions.

Members associated with
former Chairman Jawed
Salim Qureshi's The Engi-
neers Pakistan (TEP) and the
National Engineers Alliance
(NEA) have increasingly
found themselves on the
opposing side of Chairman
Engr. Nazir, although NEA
contested the previous elec-
tions in alliance with him.

According to engineers
familiar with the council's
internal politics, coordination
between groups associated
with Qureshi's TEP and NEA
has been visible in recent
months. The two groups
have also joined hands dur-
ing at least two Governing
Body meetings, where their
disagreements with the
Chairman resulted in heated

proceedings.

With the next PEC elec-
tion approaching and less
than a year remaining in the
current Chairman's term,
some engineers see the latest
confrontation in the context
of the emerging electoral
landscape.

Several engineers who
spoke to Engineering
Review suggested that the
current conflict could also be
connected to preparations for
the 2027 PEC elections.
Some believe that NEA and
TEP could potentially coop-
erate in the next contest,
although no formal alliance
has been established in the
material reviewed for this
report,

For now, however, the
PEC remains caught in an
institutional dispute over
authority, procedure and
leadership. The coming
weeks—particularly the out-
come of the proposed
inquiry and any clarification
regarding the Governing
Body's powers—could deter-
mine whether the confronta-
tion subsides or develops
into a wider struggle ahead
of the next election.

What began as a dis-
agreement over a postponed
meeting has therefore
evolved into a much broader
contest over who exercises
authority within one of Pak-
istan's most important pro-
fessional regulatory bodies.
— ER Report
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INDUSTRY PERSPECTIVE
Closing the HVAC Lifecycle Gap

Lessons from Big 5 Construct Saudi 2026

audi Arabia's

construction

programme
requires HVAC systems
to perform after han-
dover. This issue shaped
the Big 5 Talks panel
Bridging the Gap
Between HVAC Design,
Installation
and FM
Operations,
which 1
moderated
at Big 5
Construct
Saudi 2026
on 2 Sep-
tember in
Riyadh.

Big 5 Con-
struct Saudi
2026

Held at the 3
Riyadh Front [
Exhibition and Conference
Center from 30 August to 2
September, Big 5 Construct
Saudi gathered more than
1,000 exhibitors from over 50
countries. dmg events organ-
ized the exhibition under the
patronage of Saudi Arabia's
Ministry of Industry and Min-
eral Resources. It included
HVACR Saudi Arabia, FM

By Eng. Javeria Asad | HVAC Engineer and Panel Moderator

and Clean Saudi Arabia,
Heavy Saudi Arabia, and
Totally Concrete Saudi Ara-
bia, connecting the disci-
plines that shape a building
from construction through
operation.

Panel expertise

The panel combined three
perspectives. Dr. Carmen El-
Chadaideh, Managing Partner

at Klimacontra, brought a
manufacturing and technical
sales perspective covering air
movement, filtration, fire and
smoke systems, air distribu-
tion, and air handling units.
Eng. Mohamed Abdelrahim
contributed 24 years of work
across ownership, consultan-
cy, design, contracting, and
district cooling. Eng. Moham-

mad Fayiz, HVAC Laborato-
ry Manager at SKM Air Con-
ditioning, added expertise in
equipment testing, validation,
certification, and AHRI com-
mittee work. | guided the dis-
cussion from my experience
with consultants, contractors,
and manufacturers.

Where the HVAC gap
begins

d Partner,

The gap often starts
before equipment selection.
Architectural plans may leave
limited space for plant rooms,
shafts, duct routes, access
panels, and maintenance
clearances. Later changes to
glazing, facade materials,
insulation, occupancy, or
room use can increase the
cooling load and reduce the

en El-Chadaiden
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energy performance assumed
during design. Consultants
must then produce a compli-
ant system within constraints
they did not create. Manufac-
turers are expected to meet
the consultant's specifications
and certification require-
ments, but certified equip-
ment will still underperform
when actual site conditions

Engr Mohamed Abdelrahi
Head of Elagira- mechenica:
Department

% ;

differ from the design basis.

Contractors receive the
design after many decisions
are fixed. Programme and
cost pressures can limit their
ability to resolve coordination
problems. Substituting duct-
work, insulation, dampers,
filters, valves, diffusers,
grilles, sensors, or controls
may alter airflow, pressure,
indoor air quality, and energy
use. Every substitution
should therefore receive
technical review and appear
in consultant-approved as-
built drawings. Without
accurate records, the FM
team inherits a system that
may differ from both the
design documents and the
operating manuals.

Testing commissioning
and handover

Factory certification con-
firms equipment performance
under defined test conditions.

Site testing and commission-
ing must verify the installed
system as a whole. That
process should check airflow
and water balancing, sensor
calibration, control
sequences, safety interlocks,
BMS integration, alarms, and
operation under realistic
loads. Commissioning cannot
be reduced to confirming that

equipment starts. It must
demonstrate that components
interact correctly and that the
completed system delivers the
required comfort, ventilation,
safety, and efficiency.
Facility management
should participate before han-
dover because operators
understand access, mainte-
nance frequency, spare-part
availability, recurring faults,
and staff capability. A useful
handover package should
include approved as-built
drawings, equipment sched-
ules, control narratives, com-
missioning results, operating
and maintenance manuals,
warranties, spare-parts rec-
ommendations, and practical
training. FM teams should
also monitor energy use, tem-
perature, humidity, runtime,
alarms, setpoint changes,
pressure, airflow, and repeat-
ed complaints. These indica-

tors can expose sensor drift,
manual overrides, control
faults, and gradual perform-
ance loss.

Shared responsibility for
Saudi projects

For Saudi Arabia, HVAC
reliability directly affects
occupant wellbeing, asset life,
indoor environmental quality,
and electricity demand.
Vision 2030
|LB| f projects, Expo
B 2030 Riyadh,
and prepara-
| tions for the
FIFA World
a¥ Cup 2034
make lifecy-
cle perform-
ance especial-
ly important.
The panel's
conclusion
was practical.
Architects
must protect
~ MEP space,
consultants
must commu-
nicate design intent, manufac-
turers must verify compliant
performance, contractors
must install and document
accurately, and FM teams
must operate against meas-
ured data. Closing the gap
requires shared responsibility
from concept design through
operation, with real building
results informing the next
project.

About the author

Eng. Javeria Asad is a
mechanical and HVAC engi-
neer with experience across
consulting, contracting, manu-
facturing, and project coordi-
nation. She chairs the Women
in ASHRAE Committee,
Saudi Arabia Chapter, and is
an author, trainer, technical
and motivational speaker, cer-
tified optimism coach, and
Distinguished Toastmaster.

Event reference:
www.big5constructsaudi.com

Quantum Valley Pakistan: Building
the Innovation Economy
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progress.

From Technology to
Economic Sovereignty

The minister also linked
technological development
with Pakistan's long-term
economic ambitions. He
said the government had set
a target of transforming
Pakistan into a $1 trillion
economy by 2035 and a $3
trillion economy by 2047.

These are ambitious tar-
gets that would require sus-
tained economic growth
across multiple sectors.
Technology alone cannot
achieve them, but it can
contribute by improving
productivity, creating new
industries and opening
additional export markets.

Ahsan Igbal stressed the
importance of increasing
exports and argued that
Pakistan needed the capaci-
ty to generate substantial
foreign exchange. He said
young Pakistanis could play
an important role by earn-
ing through knowledge and

technology.

This reflects a wider
global shift. Digital servic-
es, software, artificial intel-
ligence, cybersecurity, fin-
tech and engineering servic-
es are becoming important
components of international
trade. For Pakistan, expand-
ing these areas could pro-
vide additional opportuni-
ties for export growth.

Building on Previous
Initiatives

Quantum Valley Pak-
istan is not being launched
in isolation. Ahsan Igbal
recalled that National Cen-
tres were established in
2017 in emerging areas
including Big Data and
Cloud Computing, Artificial
Intelligence, Cyber Securi-
ty, Automation and Robot-
ics, GIS and Space Tech-
nology, Applied Mathemat-
ics, and Livestock and
Genomics.

These centres were
intended to connect univer-
sities and establish a
national technology net-

work.

He also referred to
URAAN Pakistan, through
which, he said, the coun-
try's technology joumney
was further accelerated in
2024. According to the
minister, the technology
ecosystem being developed
through these initiatives
could contribute to the gov-
emment's target of increas-
ing Pakistan's exports to
$100 billion by 2035.

The challenge now is to
ensure that these initiatives
produce practical results.

Technology pro-
grammes become meaning-
ful when they generate
research, create businesses,
develop skilled profession-
als and produce technolo-
gies or services that can
compete in international
markets. Partnerships also
need to move beyond
agreements and ceremonies
towards sustained collabo-
ration.

Why I[nnovation Matters

Contd on page 10
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Digital Minimalism:

By: Syed Umair Ali

ick up your

phone right

now and
count what's waiting
for you: unread emails,
a WhatsApp group
buzzing about nothing
urgent, a news alert
you didn't ask for, a
short video app that
somehow knows exact-
ly what will make you
stay ten more minutes.

None of this happened
by accident — every ping
and auto-playing clip was
engineered by someone
whose job is to hold your
attention a little longer than
you intended to give it.
The strange truth of

modern life is that we no

longer suffer from a short-
age of information; we suf-
fer from an excess of it, all
competing for the same nar-
row beam of human focus.
Somewhere in that noise, a
quieter idea has started
gaining ground: what if the
answer isn't more filtering
apps or more willpower, but
a fundamentally different
relationship with technolo-
gy itself? That idea has a
name — Digital Minimal-
ism.

Digital minimalism
does not mean abandoning
your smartphone, deleting
every app, or retreating
from the modern world. It
is not about becoming anti-
social or rejecting the gen-
uine conveniences technol-
ogy offers. Cal Newport,
the computer scientist who

popularized the term,
frames it simply: technolo-
gy should earn its place in
your life by delivering

value that clearly outweighs

the time and attention it
extracts.

That is the real dividing

line between digital mini-
malism and what might be
called digital maximalism.
A maximalist says yes to
almost any tool that offers
even a small benefit. A
minimalist asks a harder
question first — is this
actually worth the mental
space it will occupy?

We tend to assume our
scarcest resource is money
or time. But in a world
where nearly everything is

available instantly, the truly

limited commodity is undi-
vided attention. Every noti-

fication checked, every tab
switched, every scroll frag-
ments concentration into
smaller pieces, and frag-
mented attention rarely pro-
duces anything of lasting
value — a mind pulled in
ten directions is not produc-
tive, it is simply exhausted.

This is exactly why dig-
ital minimalism has become
inseparable from high per-
formance. Deep thinking,
real creativity, and sound
decisions all require sus-
tained, uninterrupted atten-
tion. The most effective
professionals rarely succeed
because they found extra
hours in the day; they suc-
ceed because they guard the
hours they already have
more deliberately than
everyone else does.

This principle shows up

if
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in the documented habits of
people operating at the
highest levels. Warren Buf-
fett has long kept no com-
puter on his desk and has
said he spends roughly 80
percent of his working time
reading, reflecting a broad-
er habit of protecting deep
thinking over reactive digi-
tal communication. Bill
Gates has spoken openly
about enforcing screen-free
periods at home, including
no devices at the dinner
table.

Barack Obama has
described nightly reading as
something he protected
even during the most
demanding years of his
presidency, treating it as
essential mental recovery
rather than indulgence.
None of this proves these
individuals reject technolo-
gy; it shows that sustained
achievement is often built
on the deliberate, disci-
plined control of where
attention is allowed to go.

Bring this closer to
home, and the pattern
becomes personal. For
many of us, the phone has
quietly become the auto-
matic response to boredom,
silence, or a few seconds
of discomfort — the first
thing reached for on wak-
ing, the companion during
meals, the glow that lingers
after the lights go off.
None of this makes anyone
weak; these patterns were
built by design, not by
accident.

The useful question is
simply: am I using my
phone, or is my phone
using me? Turning the
answer into practice does-
n't require a dramatic over-
haul — turning off
nonessential notifications,
removing apps that quietly
drain focus, setting specific
windows for email, and
building phone-free

i, )

stretches around meals and
the hour before sleep are
enough to start rebuilding
intention where habit had
taken over.

It would be a mistake to
think digital minimalism
means using the least tech-
nology possible. The most
intentional users are rarely
the ones with the fewest
apps; they are the ones who
use their tools with the
clearest sense of purpose. A
busy executive may rely on
email, LinkedIn, and video
calls every day — but that
doesn't mean every notifi-
cation earns an instant reac-
tion.

At its core, this is about
drawing sharp distinctions:
between what is urgent and
what is important, between
what is useful and what is
merely stimulating.

The future will likely
not belong to whoever con-
sumes the most content or
stays online the longest. It
will belong to those who
stay calm, focused, and
fully present with what
actually matters — because
technology isn't the enemy
here; unconsciousness is.

“Stay blessed and keep
reading!”

About the Author:

Syed Umair Ali is the
founder of The Pen Genius
(www.thepengenius.com),
writing on PKM, Al, and
purposeful living to help
readers think clearly and
grow intentionally.ll

Quantum Valley Pakistan: Building
the Innovation Economy

Contd from page 8

The significance of ini-
tiatives such as Quantum
Valley Pakistan lies in the
speed at which technology
is changing the world.

Artificial intelligence is
transforming workplaces,
automation is changing
manufacturing, digital plat-
forms are reshaping com-
merce and emerging tech-
nologies are creating indus-
tries that did not exist a
generation ago.

Countries that can
develop, attract and retain
technological talent are bet-
ter positioned to participate
in this changing economy.

For Pakistan, the chal-
lenge is to create an envi-
ronment where young peo-
ple can tum knowledge into
innovation and innovation
into economic activity. This
requires collaboration
between universities, indus-
try, government, investors
and international partners.

Quantum Valley Pak-
istan is an attempt to build
such a bridge.

Its ultimate success will
not be measured by the
launch ceremony, but by
what follows: the startups
that emerge, the research
that reaches the market,
the international partner-
ships that develop, the
skills young people
acquire and the exports
that technology-based
businesses generate.

For a country with a
large young population
and growing economic
needs, investing in
knowledge and innova-
tion is increasingly
becoming a necessity
rather than a choice.
Quantum Valley Pakistan
represents one step in
that direction—and its
real significance will
depend on how effective-
ly that first step is fol-
lowed by sustained
action. — ER News Desk
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Beyond the Paycheck: What 53 Engineers Told Us About

Labour-Law Compliance in Pakistan
By: Muddassir Hussain , PE., M.ASCE

n engineer’s professional

life is usually measured

by projects delivered,
deadlines achieved and technical
problems solved. Yet another
dimension receives far less atten-
tion: employment rights and statuto-
ry benefits.

To explore this issue, a LinkedIn poll
asked: “Is your employer providing all
statutory leave entitlements and
gratuity/provident fund (where applicable)?”
Open for two weeks, it received 53 respons-
es: 26% Yes, 33% Partially, 37% None, and
4% Not Sure.

The poll is neither scientific nor repre-
sentative of Pakistan’s engineering profes-
sion. However, it offers a useful snapshot
of employee perceptions and raises ques-
tions for broader discussion.

What do the numbers suggest?

Only about 1/4th of respondents
reported receiving all applicable benefits.
Meanwhile, 37% reported receiving none
and 33% reported receiving them only par-
tially. Partial compliance can be difficult
to identify: an employee may receive
annual leave but not gratuity, or provident
fund but not all applicable leave entitle-
ments. A benefit may also exist but be cal-
culated or administered incorrectly.

Pakistan’s labour-law framework is not
contained in a single statute. Federal and
provincial legislation, sector-specific laws,
employment regulations and contractual
arrangements may all be relevant. Conse-
quently, statements such as “every engi-
neer is entitled to X" can be misleading.
Entitlement may depend on jurisdiction,
establishment, employee classification and
the particular benefit.

Gratuity illustrates this complexity.
Applicable legislation may provide gratu-
ity to qualifying employees while also
recognising circumstances involving prov-
ident funds and employer contributions.
Similarly, the definition of “wages™ can be
important when calculating benefits.
Therefore, questions such as “Why was
my gratuity calculated only on basic
salary?” cannot always be answered by
looking at a payslip alone; the applicable
legislation and circumstances must first be

examined.

The “Not Sure” response may be sig-
nificant. Engineers routinely study techni-
cal standards, specifications, safety
requirements and contracts, but employ-
ment law is rarely part of formal engineer-
ing education. Many professionals may
therefore be unfamiliar with terms such as
“workman”, “wages”, “gratuity” and
“statutory leave”.

There is also a cultural dimension.
Employees may regard questions about
statutory benefits as uncomfortable or
unprofessional, or fear that raising them

could affect their relationship with man-
agement. Understanding employment
rights, however, is not incompatible with
professionalism. Just as engineers must
understand contractual rights and obliga-
tions in construction projects, they should
understand the framework governing their
own employment.

Employers can help by clearly identify-
ing applicable benefits in employment con-
tracts, providing accessible information,
reviewing HR and payroll practices, and
creating
channels
through
which
employees
can raise
questions
without
being per-
ceived as
disloyal.

Profes-
sional bodies
can con-
tribute
through CPD
N sessions and
guidance on employment contracts, labour-
law awareness and workplace rights. Engi-
neers themselves should read employment
contracts carefully, retain relevant records
and verify entitlements through authoritative
legal sources rather than relying on informal
advice.

Ultimately, the value of this poll is not
the percentages alone, but the conversation
they started. The results do not prove that a
proportion of Pakistani engineers are being
denied statutory rights. They do show that
uncertainty, partial compliance and per-
ceived absence of benefits exist among a

group of engi-
neering profes-
sionals.

A broader
study across
provinces,
industries and
employment
categories
could provide a
clearer picture.

For a pro- S - .
fession built on standards, compliance and
accountability, employment practices should
not be excluded from that culture. Engineer-
ing professionalism should not end at the
project boundary; it should extend to the
workplace itself.

Note: This article is based on an informal
LinkedIn poll of 53 respondents and is
intended to stimulate professional discussion.
Labour-law applicability varies according to
jurisdiction, establishment, employee classifi-
cation and other circumstances.

About the Author:

Muddassir Hussain, P.E., M. ASCE is a
procurement and contracts management pro-
fessional with over 8 of experience in public
procurement, contract administration and
infrastructure project delivery. He currently
works as Sr. Engineer Contracts with Dasu
Hydropower Consultants on 4,320 MW Dasu
Hydropower Project. He is an alumnus of
ITCILO, UET Lahore & BZU Multan. He is
the Founding Chair of the ASCE Pakistan
Section Younger Member Committee and
General Secretary of YPEG Pakistan. His
professional interests include contract man-
agement, public procurement, infrastructure
development, engineering policy, and issues
affecting the professional development and

welfare of engineers.ll
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PARC and Four Brothers Join Hands to Develop
Climate-Resilient Cotton Seed

Letter of Intent (LOI)

signing ceremony

between the Pakistan
Agricultural Research Council
(PARC) and Four Brothers Group
marks a significant step towards
strengthening research and develop-

ment in climate-resilient agriculture.

The collaboration will focus initially on
developing cotton seed varieties capable of
performing under changing climatic condi-
tions, while also exploring research and
development opportunities for other impor-
tant crops.

Cotton remains one of Pakistan’s most
important agricultural and industrial crops,
supporting farmers, ginning and textile
industries and contributing to the country’s
export economy. However, changing weather
patterns, rising temperatures, water short-
ages, pest pressures and other environmental
stresses are creating new challenges for cot-
ton production. Developing seed varieties
that can better withstand these conditions is
therefore becoming increasingly important.

The partnership between PARC and Four
Brothers Group brings together public-sector
agricultural research and private-sector
expertise in seed development. The collabo-
ration is expected to encourage research
aimed at identifying and developing cotton
germplasm and seed varieties with improved
resilience, productivity and adaptability to
Pakistan’s changing agricultural environ-
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ment.
The initiative also has a broader focus.
While cotton will be a major area of cooper-

&

ation, the partners intend to explore research
involving other crops as well. This approach
could help develop agricultural solutions
suited to different climatic and farming con-
ditions across Pakistan.

Four Brothers Group has established
itself as a significant player in Pakistan’s
agricultural sector, with activities spanning
crop protection, seeds, fertilizers and other
agricultural inputs. The group has also
invested in agricultural research and technol-
ogy, particularly in areas connected with
improving crop productivity and supporting
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farmers.
Its involvement in seed research reflects
the growing importance of genetics and

The col]aboratlon w1lh PARC provides
an opportunity to combine research capabili-

ties and field-level experience. Public agri-

modern breed-
ing technolo-
gies in agri-
culture. High-
quality seed is
one of the
foundations of
crop produc-
tivity, and
research into
improved vari-
eties can help
farmers
respond to
changing envi-
ronmental
conditions
while main-
taining yields.

farmers.

cultural research institutions possess exten-
sive knowledge of Pakistan’s crops, growing
environments and farming systems, while
private companies can contribute technolo-
gy, commercial expertise and pathways for
bringing successful research outcomes to

Climate resilience has become an increas-
ingly urgent issue for agriculture worldwide.
For Pakistan, where millions of livelihoods
are connected to farming, developing crops
that can cope with heat, water stress and
changing weather patterns will be essential to
maintaining agricultural productivity.

The PARC—Four Brothers initiative
therefore represents more than a seed-devel-
opment project. If successfully translated
from research into commercially viable vari-
eties, it could contribute to a more resilient
agricultural sector and demonstrate how
public and private institutions can work
together to address some of the challenges
facing Pakistan’s farmers. —-ER News Desk

Pakistan, Korea Join Hands to Build
a Local Potato Seed System

akistan is

looking to

reduce its
dependence on import-
ed potato seed by
strengthening local pro-
duction through modern
agricultural research
and technology. A Pak-
istan-Korea collabora-
tive project is working
to develop a reliable
supply of disease-free
and certified potato
seed, with aeroponic
technology emerging as
one of the key tools in
this effort.

Federal Minister
for National Food
Security and
Research Rana Tan-
veer Hussain said
the cooperation with
Korea was helping
Pakistan build the
capacity needed to
produce quality
potato seed locally.
Addressing a programme on
the Pakistan-Korea Collabo-
rative Project on Certified
Seed Potato Production at
the National Agricultural
Research Centre (NARC), he
described the initiative as an
important step towards estab-
lishing a more sustainable
seed system for the country's
potato sector.

Potato production
depends heavily on the avail-
ability of healthy planting
material. Poor-quality or dis-
eased seed can affect crop
performance and ultimately
reduce farmers' yields.
Developing a dependable
local source of certified seed
could therefore have an
impact beyond simply
replacing imports.

The project, being imple-
mented with the Government
of Korea and the Korea Pro-

gram on International Agri-
culture (KOPIA), focuses on
certified seed production,
modem aeroponic infrastruc-
ture and the training of tech-
nical personnel. Pakistan has
set a target of producing
160,000 tonnes of certified
potato seed annually, which
would allow a substantial
portion of the country's
requirements to be met
through domestic production.
Aeroponics offers an
important technological
advantage in this process.
Instead of growing plants in
conventional soil, the system
allows roots to develop ina
controlled environment
where nutrients and other
conditions can be carefully

duction could support better
yields, strengthen the potato
value chain and contribute to
food security.

The Korean Ambassador
welcomed the longstanding
cooperation between the two
countries in agriculture,
research and technology,
describing the certified seed
potato project as a practical
example of bilateral collabo-
ration that could directly
benefit farmers. He also
expressed support for
expanding cooperation in
modem agricultural tech-
nologies, knowledge sharing
and capacity building.

PARC Chairman Dr.
Murtaza Hassan Andrabi said
Pakistan's agricultural

research institutions

managed. Such systems can
support the multiplication of
healthy planting material
under controlled conditions
and provide researchers with
greater control over the pro-
duction process.

For Pakistan, however,
the real value of the project
will be measured by what
happens beyond research
centres. Rana Tanveer
stressed that technologies
developed at institutions
such as NARC should even-
tually reach farmers and the
private sector. Connecting
research with field-level pro-
duction remains one of the
major challenges facing agri-
cultural development.

The project therefore
represents an effort to close
the gap between laboratory
research and farming. If suc-
cessful, improved seed pro-
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"potent]a] for further
cooperation in areas
such as smart farm-
ing, agricultural
mechanisation, livestock and
horticulture.

During the programme,
participants reviewed the
project's progress and visited
NARC's aeroponic and
screen-house facilities, where
they were briefed on seed
multiplication and ongoing
research.

The Pakistan-Korea ini-
tiative demonstrates how
international technological
cooperation can be adapted
to address a very local prob-
lem: ensuring that Pakistani
farmers have access to
healthy, reliable and afford-
able planting material. Its
longer-term success will
depend on taking that tech-
nology from research facili-
ties to farms—and tuming
scientific advances into bet-
ter agricultural productivity.
— ER News Desk
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PIDE Senate Approves Reforms to Strengthen Research and
Policy Engagement

SLAMABAD:

The Senate of

the Pakistan
Institute of Develop-
ment Economics
(PIDE) has approved a
wide-ranging package
of reforms covering
research, governance,
academic development,
student support and pol-
icy engagement.

The decisions were taken
at the 19th meeting of the
PIDE Senate, chaired by Prof.
Ahsan Igbal, Federal Minister
for Planning, Development

and Special Initiatives and
Chancellor of the institute.

The Chancellor called for
an integrated policy frame-
work involving the public
sector, private sector and aca-
demia to support sustainable
and inclusive economic
growth. He particularly
stressed evidence-based poli-
cymaking to help Pakistan
develop a sustainable export
surplus.

He said research should
be results-oriented and direct-
ly useful to policymakers to

improve the country’s trade
performance and broader
development priorities.

The Senate reviewed
PIDE’s Progress Review and
Compliance Report for
2025-26, presented through a
documentary narrated by Vice
Chancellor Dr. Muhammad
Nadeem Javaid.

Dr. Javaid said his central
objective had been to ensure
that “PIDE must matter to
Pakistan and its people.” He
described the past year as a
strategic reset focused on
institutional relevance, nation-
al purpose and effective use of
resources.

The report was linked to
PIDE’s Institutional Develop-
ment Strategy 2025-2030 and

its concept of REACH—
ensuring that research reaches
policy, knowledge reaches
government, learning reaches
the marketplace, and Pakistani
ideas reach national and inter-
national audiences.

According to the report,
PIDE’s RePEc research stand-
ing had risen to 102.26, while
research output increased to
361 products in 2025 from
240 the previous year.

The Senate was informed

that eight new research centres
had been established and a
digitised three-year rolling
research work plan intro-
duced. Academic enrolment
had increased threefold, while
graduate employment reached
89 percent within one year of
graduation.

The Senate welcomed the
reported progress and

11 institutional policies dealing
with academic appointments,
employee welfare and student
support. The policies cover
Professors of Practice, Merito-
rious Professors, Professor
Emeritus designations, Senior
Fellows, Postdoctoral Fellows
and Visiting Academic Staff.

The package also includes
fee waivers for employees’

MEETING——
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endorsed the steps taken under
the institute’s development
strategy.

In a governance develop-
ment, the Senate approved
elections held to fill long-
vacant faculty seats. Dr.
Iftikhar Ahmed was elected to
the Senate, while Dr. Madiha
Riaz was elected to the Syndi-
cate, restoring faculty repre-
sentation in the decision-mak-
ing forums.

The Senate also approved

children and merit- and need-
based scholarships for students.

Members discussed ways
to engage Pakistani academics
working at international institu-
tions, including through sab-
baticals and postdoctoral place-
ments. The proposals were
aimed at attracting expertise
and promoting policy research
relevant to Pakistan.

The Senate approved the
PIDE National Talent Hunt
Program, designed to identify

and develop promising analyti-
cal minds from across the
country.

The programme will have
a four-stage selection
process. Selected scholars
will receive full tuition
waivers, stipends, and aca-
demic and professional men-
torship.

It is expected to be
financed through an endow-
ment fund, corporate part-
nerships and alumni support
rather than relying solely on
government grants.

The Senate also
approved the business model
for PIDE’s newly developed
MS in Project Management
programme. The self-financ-
ing programme aims to build

project management capaci-
ty for Pakistan’s public and
development sectors.

It will draw on interna-
tional faculty, leading aca-
demics and senior practition-
ers, and is expected to break
even with an enrolment of
12 scholars.

The Senate further
approved 20 senior appoint-
ments at the Professor (BPS-
21), Associate Professor,
Chief of Research and

Director-ORIC (BPS-20)
levels.

The appointments fol-
lowed technical evaluations
and interviews conducted
during six Selection Board
sittings. Candidates were
assessed through reviews by
experts associated with uni-
versities in the United King-
dom, Australia and Canada.

The process, the Senate
was informed, was intended
to promote transparency,
academic merit and interna-
tional benchmarking.

In his concluding direc-
tions, Chancellor Ahsan
Igbal called for the inclusion
of representatives from Azad
Jammu and Kashmir and
Gilgit-Baltistan in the Senate

in future.

The Vice Chancellor also
invited provincial represen-
tatives to collaborate with
PIDE on demand-driven
research aligned with their
development priorities.

The meeting concluded
with emphasis on institution-
al reform, research rele-
vance, academic excellence
and stronger links between
policy research and national
development. — ER/PR
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Creating Innovative Ecosystems for Engineering

Entrepreneurship

Engr. Dr. Muhammad Nawaz Igbal

iving innova-

tion ecosys-

tems can be
developed to enable
universities, industries,
startups, investors, gov-
ernment agencies, and
communities to share in
the flow of knowledge,
technologies, talent, and
resources, all of which
can transform engineer-
ing entrepreneurship.
Entrepreneurship can then be
seen not just as a standalone
course or a startup competi-
tion, but as a “living lab™
where engineering students
learn how to identify real-life
problems, develop technolo-
gy solutions, gather feedback
from users, and gradually
develop their prototypes into
businesses ready for com-
mercialization.

A new solution is to cre-
ate “Problem-to-Enterprise™
platforms that are continu-
ously fed with problems that
have not yet been solved,
both from industry and socie-
ty, but which are converted
into interdisciplinary entre-
preneurial problems. Engi-
neering students would thus
start their entrepreneurial
journey with a validated
problem having measurable
economic, environmental, or
social value.

The second groundbreak-
ing concept is called Engi-
neering Venture Studios,
which will be built in univer-
sities and will include labora-
tories, incubators, design
centers, intellectual property
creation, and business devel-
opment units in a single

SCIENCE &
RESEARCH

MRPORATIONS
o ler

e

TAXES &
VE!

lation software, fabrication
facilities, technical mentors,
industry engineers, and com-
mercialization experts, in
addition to the business plan-
ning that is typically the
focus of a conventional incu-
bator. This merger may help
significantly narrow the “val-
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Y

even financial models before
putting significant resources
into physical production.
Artificial intelligence would
then be able to simulate dif-
ferent options for design,
manufacturing quantities,
pricing, materials, resources
used, and market potential.
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entrepreneurial space. This
type of model allows stu-
dents and researchers to fol-
low a step-by-step process
from scientific breakthrough
to an engineering prototype,
market validation, intellectu-
al-property protection, pilot
production, and the establish-
ment of a business.

An engineering venture
studio would offer access to
specialized equipment, simu-

ley of death” between good
engineering research and
marketable products.

The development of
“Entrepreneurial Digital
Twins” for engineering busi-
nesses is another concept for
transformation. An entrepre-
neur might be able to build
virtual prototypes of their
product, manufacturing
processes, supply chain, cus-
tomer environments, and

e Engineering Review
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Engineering entrepre-
neurship would then turn into
an experimentation process
in which the entrepreneur
tests hundreds of possibili-
ties, both technological and
commercial, digitally before
investing their money in real-
life implementation. These
ecosystems might be more
cost-effective when they fail,
allowing entrepreneurs to
identify better product con-

figurations and business
models earlier.

Innovative ecosystems
should also incorporate
cross-disciplinary approaches
to creating new ventures that
intentionally pair business,
design, computing, social,
and environmental students
and researchers with engi-
neers. Technical innovation
can be unsuccessful in the
marketplace because engi-
neers may not have the skills
to identify customers, devel-
op brands, secure financing,
navigate regulations, or influ-
ence behaviour.

A university might then
be able to develop “venture
fusion teams” in which tech-
nical and entrepreneurial
competencies are planned
from the start of the innova-
tion process. The best teams,
as determined by their
progress rather than their
academic standing, might be
granted ecosystem-based
resources based on their per-
formance, and not the other
way around. This would
ensure that engineering
expertise, commercial intelli-
gence, creative design, and
social insight all focus on the
same entrepreneurial oppor-
tunity.

What’s more, it is a good
idea to create a community-
based entrepreneurship
ecosystem for technology, so
that citizens will not only be

consumers of engineered
products but also their mak-
ers. Universities could estab-
lish open innovation plat-
forms for communities to
identify issues related to
energy, water, transportation,
agriculture, health, housing,
and waste management.

Engineering entrepre-
neurs could then collabora-
tively engineer solutions with
the users facing these prob-
lems. This is an innovative
model that applies a para-
digm shift from “innovation
for society™ to “innovation
with society.” Products
developed through ongoing
community involvement are
more likely to respond to real
needs, be accepted by users,
have a quantifiable social
impact, and create new entre-
preneurial markets.

Another aspect of engi-
neering ecosystems that

Contd on page 15
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Creating Innovative Ecosystems for Engineering Entrepreneurship

Contd from page 14
needs fundamental redesign is
the financing mechanism. A new
way to finance engineering ven-
tures would be to establish mile-
stone-based venture funds at uni-
versities and innovation institu-
tions, rather than relying on tra-
ditional venture capital or con-
ventional grants.

Capital would be disbursed
in phases as defined technologi-
cal and commercial milestones
are met, such as proof of concept
and a functional prototype, safe-
ty validation, customer testing,
pilot production, and first rev-
enues. Al could be helpful in
making investment decisions
based on technical considera-
tions, market indicators, intellec-
tual-property potential, produc-
tion costs, and sustainability

metrics.

This change in entrepreneur-
ial finance—from a single fund-
ing decision to a continuous
learning system that encourages
evidence, experimentation, and
measurable progress—would
help correct a fundamental
imbalance.

A particularly strong poten-
tial future ecosystem might be
built around circular engineering
entrepreneurship and require
every new business venture to
take the full lifespan of its tech-
nology into account from the
outset. Engineering entrepre-
neurs would create products that
perform well, are profitable,
repairable, modular, remanufac-
turable, reusable, recyclable, and
resource-efficient.

Innovation hubs can link
startups with manufacturers,

recycling companies, logistics
providers, materials scientists,
and environmental groups to
establish a closed-loop entrepre-
neurial value chain. This could

create a whole new class of busi-

nesses in which waste is seen as
a raw material, old products are
used as sources of components,
and sustainability is used as a
core architectural element of
engineering and business rather
than something added as an
afterthought.

Lastly, the most advanced
engineering entrepreneurship
ecosystem would be an “innova-
tion intelligence network™ that
has the ability to continuously
sense technological, industrial,
environmental, and societal
changes. Al could be used to
track patents, research papers,
industry upheavals, consumer

demands, new technologies,
rule-making, and investment
trends around the world, and
identify opportunities for entre-
preneurs before the industry
catches on.

This intelligence could be
directly linked to university lab-
oratories, student venture teams,
incubators, and industry part-
ners, thus forming a continuous
stream of emerging problems,
opportunities, engineering inven-
tions, entrepreneurial experi-
ments, and scaling enterprises.

The ultimate goal would be
to make the university a self-
(re)generating entrepreneurial
innovation ecosystem where
knowledge is constantly trans-
formed into technologies, tech-
nologies into ventures, and ven-
tures into sustainable economic
and societal change.
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op Al execu-

tives say they

want to slow
the breakneck pace of
artificial intelligence
development but com-
petition, U.S. govern-
ment reluctance and
geopolitical factors
stand in the way.

What are Al leaders pro-
posing?

On Saturday, Anthropic
CEO Dario Amodei advocat-
ed for a coordinated slow-
down of Al development to
better understand the risks
arising from the technology's
capabilities.

He received public sup-
port from his counterpart at
OpenAl, Sam Altman, as
well as from Elon Musk and
Google DeepMind chief
Demis Hassabis.

Why now?

In recent months, Ope-

nAl and Anthropic have
reported several incidents in
which Al systems sponta-
neously broke out of their
confined environments to
access the internet and attack
websites and platforms.

These Al systems demon-
strated the ability to coordi-
nate, establish hierarchies
among themselves, cheat and
erase traces of their actions.

Meanwhile, on Tuesday,
Jacob Coxon—who resigned
from Anthropic and previous-
ly worked at OpenAl—pub-
licly accused both startups of
lax security standards and
"gambling with our lives."

Will they slow down on
their own?

Competition among the
industry's leading players is
so fierce, with hundreds of
billions of dollars in invest-
ment at stake, that none is
willing to risk easing off the
accelerator alone.

Amodei has expressed a
willingness to coordinate

with rivals, excluding China.

When asked by AFP
about potential discussions to
this end, Anthropic, OpenAl
and Google did not immedi-
ately respond.

For now, the only con-
crete measure adopted by
both Anthropic and OpenAl
is the inclusion of independ-
ent observers who will inter-
nally verify the companies'
work regarding Al safety.

Is this a PR stunt?

While many in the indus-
try welcomed Amodei's mes-
sage, others questioned his
motives.

For Brian Roemmele, an
entrepreneur and figure in the
Al sector, it amounts to a
sales pitch delivered just
weeks before Anthropic is
likely to take its shares pub-
lic.

"That is the [PO story in
essay form: we are the
responsible firm; we are the
cure; buy the safety premi-
um," he posted on X, refer-

ring to a widely expected ini-
tial public offering.

Several figures in tech
private equity also accused
Anthropic of "regulatory cap-
ture"—seeking to have public
authorities cement, through
regulation, a hierarchy with
the startup at the top.

"Stop pretending the
motivation to slow down is
purely altruistic," said David
Sacks, a former Al adviser to
President Donald Trump who
remains influential at the
White House.

"You face massive prod-
uct-liability exposure if your
products enable a truly dam-
aging cyberattack," he said.

Can Al slow down with-
out the Trump administra-
tion's support?

On Sunday, Trump dis-
missed the warnings from Al
industry leaders as "negative
forces."

Several Republicans have
expressed reluctance to
actively regulate the technol-

ogy, fearing it could stifle
innovation and risk letting
China win the Al race,
according to House Speaker
Mike Johnson.

On Sunday, Amodei reit-
erated the need for govern-
ment oversight of Al. Like
Altman and Hassabis, he
believes that rules set by the
industry itself would be
insufficient.

Can the brakes be applied
without China?

Anthropic's Amodei sug-
gests limiting coordination to
democratic countries, exclud-
ing China,

However, the Al race and
China's advances in the field
create "the toughest dilem-
ma" regarding whether or not
to slow down Al develop-
ment, he noted on CBS on
Sunday.

The United States plans
to discuss Al safety on the
sidelines of Chinese leader
Xi Jinping's late September
visit to Washington. But

China is wary of any U.S.
attempt to impose its own
regulatory framework,
according to several media
outlets.

This divergence is partic-
ularly pronounced given that
China encourages the emer-
gence of so-called "open" Al
systems that are freely acces-
sible and modifiable—in
contrast to the "closed" mod-
els favored by major U.S.
companies.

Open Al models are, by
definition, harder to control,
as users can alter their
parameters—potentially for
malicious purposes.

To allow leading non-
Chinese companies to ease
off the accelerator, Amodei
urges stricter export controls
on the most advanced U.S.
chips to China and better
safeguards against the misap-
propriation of Western Al
technology by Chinese labo-
ratories. - TX
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A blueprint for keeping humans in control of Al

illiam Overman began

his Ph.D. program at

Stanford Graduate
School of Business at an auspicious
moment: just two months before
ChatGPT launched publicly in
November 2022, exploding the wide-
ly held understanding of what

machines are capable of.

Even as Overman began enlisting Al for
his research, he grew wary of where the tech-
nology was headed. "This isn't only about the
apocalyptic potential of what could happen;
I'm also thinking a lot about the future of
human flourishing," Overman says. He fears
that misaligned Al could overstep its
bounds—not necessarily maliciously—and
inflict subtle yet real harms on people.

"To prevent that, we need to get this
right," Overman says.

"We must set up the proper interactions
and training and incentives for these Al
agents and models. It's critical to think about
shaping all of that now, so that these tools
help make life better for us, not worse."

To think through the Al architecture that
could help ensure this balance, Overman
enlisted his technical toolkit, calling on game
theory, reinforcement learning and causal
inference. He partnered with Mohsen Bayati,
his adviser and a professor of operations,
information and technology at Stanford GSB.

Overman and Bayati have co-authored
two recent papers focused on a single ques-
tion: As Al systems become capable of acting
on their own, how do humans stay meaning-
fully in control?

The papers approach the question from
two directions. One demonstrates how to
design a relationship between a person and an
Al agent from scratch, so the agent's drive
toward independence never comes at the
human's expense. The other paper offers a
more practical framework that can be used
with an Al system a user didn't build and
doesn't fully trust. Both are available on the
arXiv preprint server.

"There's a theoretical component at the
core of this that is very important," Bayati
says.

"We're developing frameworks to think
about two classes of problems: collaborative-

ly building a safe Al and controlling a poten-
tially unsafe but very powerful one."

Learning from avoiding lava

In the first paper, titled "The Oversight
Game", the researchers modeled the relation-
ship between a person and an Al agent as a
game without a winner or a loser.

"It's more like cooperative party games,
where you're trying to accomplish something
together," Overman says.

"It's not like the Al is trying to beat the
human, or vice versa."

Self-driving cars are a version of this
idea: Each car is trying to reach its own desti-
nation, but all the vehicles on the road share
an overriding interest in avoiding collisions.

In the game Overman and Bayati
designed, an Al agent can choose between
two moves at any
moment: act
autonomously or
defer to a human
who can override
its action or shut
the Al agent down.
The human player
simultaneously
chooses whether to
trust the Al's judg-
ment or step in.
Intervention is
possible only
when the Al defers
and the human
chooses to over-
see. The overarching goal: Train the Al agent
to recognize the right moments to pause and
ask the human for guidance.

The researchers tested this setup in an
environment called Lavaland, a grid the Al
agent must cross to reach a goal. However,
the Al agent was never trained to recognize
the patches of lava placed in its path. Left on
its own, the Al agent would choose a route
straight through the lava, triggering a steep
penalty.

Over repeated attempts, the Al agent and
the human learn, independently and without
being told to coordinate, when to defer and
when to intervene. The Al agent learns to ask
for guidance as it nears lava; the human
learns to step in and pick a safe (if not always
optimal) way around it. (Deferring and over-
seeing incur a small cost, discouraging either

player from overrelying on the other.) When
there's no danger, the agent defaults to acting
freely and the person defaults to trusting the
Al

It's significant that intervention comes
with a cost, Bayati explains. He points to a
similar situation in a health care setting. If an
Al assistant is meant to help a doctor save
time by taking over rote tasks, it's costly for it
to ask for oversight too often because it burns
the doctor's time. But it's also costly to act
autonomously too often because that can lead
to mistakes.

The shared goal for both Al and human
players in the Oversight Game is to settle into
an equilibrium of trusting and double-check-
ing at the right moments. That shared stake
led to a useful finding: When they play the
game by the rules,
the two players
settle into a stable
pattern where the
Al's push toward
greater autonomy
can never come at
the human's
expense.

The payoff
wasn't just theoret-
ical. In the
researchers' tests
with frontier mod-
els for agentic
coding, the Al
learned on its own
to ask for a check-in before taking risky
actions, while the human learned when it was
safe to step back.

"That's what we set up this game to
allow: the human and Al both learning when
those critical points are," Overman says. "If
the Al has to ask for oversight at every
moment, it might as well not be autonomous.
But we do want to make sure that, at very
critical points, it knows to ask."

Oversight without trust

Overman and Bayati's second paper takes
on a messier yet more common situation:
overseeing an Al that you didn't design.

"Imagine there's a company that wants to
use an open-source Al model that was built
by an entity it doesn't fully trust," Bayati says.

"But they want to use it, because the Al is
very powerful; its performance is off the

charts."

If you can't retrain the model and you
can't redesign the role it's playing, what
should you do? The researchers' response:
You watch it.

Their method, which they call calibrated
collective oversight, pools several weaker,
imperfect human or Al overseers—none
strong enough to trust alone—and uses them
to collectively rein in the stronger Al system.

Critically, the researchers can mathemati-
cally guarantee the rate of bad outcomes will
stay below whatever threshold a user sets.

"Using our framework, you can set a
guarantee: There will be at most 5%, or 1%,
unsafe decisions," Bayati says.

"You just tune the safety component."

That guarantee matters because most prior
approaches to Al oversight have offered only
empirical evidence that they seemed to work,
not a formal promise they'd keep working as
Al models grew more capable.

Bayati and Overman tested their approach
on a modified software-engineering bench-
mark, where weaker overseers successfully
held an adversarially misaligned coding agent
in check. They also tested their framework on
a game called MACHIAVELLI, which was
built to test how Al systems trade off com-
pleting a task against acting ethically. In both
cases, the rate of violations tracked closely
with the safety target the researchers dialed
in.

Of the two papers, Bayati sees the second
as closer to practical, real-world use today.

"It's such a simple algorithm," Bayati
says.

All it requires is a set of weaker systems
you already trust—whether they're human or
smaller Al models.

The framework described in the Oversight
Game, by contrast, needs practice before it's
ready for deployment. The Al and the human
have to play the "game" repeatedly in the rel-
evant setting (whether a doctor's office, a
classroom or somewhere else) to find their
footing and smooth out the mistakes that will
happen along the way.

Building those testing environments well,
Bayati notes, is a significant undertaking.
Still, he and Overman see their frameworks as
tools others can build on as researchers and
Al developers work to solve the problem of
Al alignment. - TX

Al-powered inspection system gives 3D printers 'a brain behind the eyes'

cientists and engineers at

Lawrence Livermore National

Laboratory (LLNL) have devel-
oped a camera-based inspection system
that can monitor complex 3D-printed
structures layer by layer, using Al and
machine learning (ML) to measure tiny
variations and potentially identify prob-
lems before a part ever leaves the printer.

The approach could reduce the time and labor
required to inspect components produced through
direct ink writing, an additive manufacturing
(AM) technique that deposits soft or paste-like
materials through a nozzle in thin, precisely
arranged strands. It also presents a way to exam-
ine large, intricate parts that may be difficult to
inspect in full using conventional X-ray computed
tomography (CT), according to LLNL researchers.

Described in a paper published in npj
Advanced Manufacturing, the system combines
cameras mounted on a 3D printer with ML-based
image segmentation and computer vision tools to
convert thousands of images captured during
printing into detailed measurements and spatial
maps of the deposited material.

"We now have kind of a brain behind the
eyes," said the project's technical lead, Brian
Weston, an engineer and AI/ML lead for digital
twins at LLNL. "Our system can now see as we're
printing, and we can make data-informed deci-
sions going forward."

Catching printing problems earlier

The direct ink writing process can create com-
plex, flexible cushions and pads whose mechani-
cal performance depends on the dimensions and
arrangement of strands that may be only a fraction
of a millimeter thick. Small gaps, broken strands
or changes in filament diameter can affect how a
finished part performs.

Traditionally, researchers must complete the
print, remove the part from the machine and
inspect it using X-ray imaging, mechanical testing
or other offline methods. Those inspections can be

expensive and time-consuming and may reveal
only after manufacturing is complete that a part is
unlikely to meet its requirements.

The LLNL system provides an earlier screen-
ing step. A camera captures images as each layer
is deposited, while software identifies the newest
printed strands and calculates measurements such
as filament diameter.

"It's a first-pass check," Weston said. "It
allows us to see things before we do some very
expensive tests and to fail parts earlier if we
already know they have broken strands or other

problems."

Principal investigator Brian Giera, LLNL
associate program director for Data Science, Al
and Manufacturing, said the significance of the
work extends well beyond direct ink writing.
The approach was developed to be adaptable to
other AM technologies, conventional subtrac-
tive manufacturing and experimental systems
used at the Lab.

"On-machine mspection will be a huge unlock
for decreasing costs, increasing throughput and
providing more information on the things we
build," Giera said. "It's achieving a holy grail
capability in the field and was done so in a way to
spread to other important arcas."

In the near term, Giera said the technology
can act as a gatekeeper for more expensive inspec-

tion. A part with enough defects could be scrapped
before printing is complete, saving time and mate-
rial, while other results could help determine when
more costly post-build methods such as X-ray CT

are warranted.

As described in the paper, the team trained an
ML image segmentation model using a curated
dataset of nearly 15,000 human-annotated images
representing several lattice geometries. A comput-
er vision algorithm then used the model's results
to trace printed strands and measure their diame-
ter. In tests involving 55 parts, the automated

measurements were typically within a few
micrometers of human-derived measurements.

Manually measuring a large image could take
a person from about 20 minutes to an hour,
according to the team. The automated pipeline
can perform the analysis in milliseconds, or
roughly 100,000 times faster on average than a
human can.

Building the capability required mounting
and calibrating cameras, conducting extensive
printing and imaging campaigns, creating the
large annotated dataset and validating the result-
ing models. Weston said that initial investment
now provides a reusable starting point that can be
adapted to new cameras and parts with far less
additional training data.

Seeing the whole print

To demonstrate the system at scale, the
researchers applied it to a cushion with a
designed footprint of approximately 25 by 25
centimeters (9.8 by 9.8 inches). They collected
about 2,500 images from one layer and combined
the measurements into a spatial map of the part's
interior.

The map showed filament diameters gradual-
ly changing from one side of the print to the
other. The pattem pointed to a slight tilt in the
printing platform relative to the nozzle, a hard-
ware problem that could have been hidden in an
average measurement across the entire part.

The demonstration highlights an advantage of
on-machine inspection, researchers said. While
X-ray CT can provide detailed three-dimensional
information, the size of an object that can be
examined at high resolution is limited. A camera
mounted on the printer can inspect parts whose
dimensions exceed practical CT coverage.

The work addresses a vital prerequisite for
greater manufacturing autonomy, according to
Giera. An autonomous system "could not fiunction
properly without reliable measurement and inspec-
tion techniques,” he said. "Our work represents
foundational elements upon which autonomous
manufacturing systems could be built."”

The project's immediate goal is to identify
defective parts earlier, but researchers ultimately
envision a system that can go further. Weston said
the capability is expected to be transferred to the
Kansas City National Security Complex for eval-
uation on production-relevant systems and com-
ponents.

Longer term, Weston said the inspection data
could feed simulations and digital twms linking a
part's measured structure to its predicted perform-
ance, potentially accelerating part acceptance and
qualification beyond simply detecting defects
after the fact.

"When the printer can inspect its own work,
we can start thinking about the system making its
own accept/reject calls,” Weston said. "If it sees a
defect, maybe it can assess whether that makes
the part nonconforming." - TX




