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OGDCL, MariEnergies, and Turkish Petroleum to

Launch Exploration in Pakistan’s Offshore Basins
OGDCL and MariEnergies Acquire 20 pc Stake Each in Eastern Offshore Indus-C Block;
Strengthen Pakistan—Tiirkiye Energy Collaboration

By Manzoor Shaikh

il and Gas Development

O Company Limited

(OGDCL) and MariEner-

gies have announced that they have
entered into a farm-out agreement to
acquire a 20 percent working interest
each in the Eastern Offshore Indus-C
Block from Pakistan Petroleum Lim-
ited (PPL).

The agreement also includes Turkish

Petroleum Overseas Company (TPOC) — a
wholly owned subsidiary of Tiirkiye Petrolleri

Anonim Ortakligi (TPAO), the national oil
company of Tiirkiye.

This strategic partnership stems from
high-level engagements between the Govern-
ments of Pakistan and Tiirkiye, aimed at
deepening bilateral cooperation in the energy
sector and encouraging foreign direct invest-
ment (FDI) to initiate exploration activities in
Pakistan’s underexplored offshore basins.

Subject to regulatory approvals, the oper-
atorship of the Indus-C Block will be trans-
ferred to TPOC, which possesses extensive
global experience in offshore exploration and
field development. Following the completion
of the transaction and receipt of all necessary
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OGDCL, MariEnergies, and Turkish Petroleum to
Launch Exploration in Pakistan’s Offshore Basins
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approvals, the participating
interests in the Block will be
as follows:

« TPOC: 25% (Operator)

* PPL: 35%

* OGDCL: 20%

* MariEnergies: 20%

The transaction marks
MariEnergies’ entry into Pak-
istan’s offshore exploration
sector, building upon its
strong track record in
onshore exploration and
development. The company
expressed its commitment to
an accelerated offshore
exploration program, viewing
the collaboration as a signifi-
cant step toward unlocking
Pakistan’s offshore hydrocar-
bon potential.

Similarly, OGDCL
emphasized that the partner-
ship reaffirms its long-term
commitment to advancing
offshore exploration. Lever-
aging its in-house seismic
capabilities, technical expert-
ise, and prior experience in
offshore programs, OGDCL
aims to play a pivotal role in
accelerating exploration and
development activities across
Pakistan’s offshore basins.

Both companies under-
scored that the collaboration
with TPOC and PPL repre-
sents a milestone in strength-
ening Pakistan-Tiirkiye
strategic energy cooperation,
fostering sustainable explo-
ration growth, and attracting
vital international investment
to Pakistan’s energy sector.

Standing of the companies
involved into the agreement

I. Pakistan Petroleum

Limited (PPL)

Ownership: Majority-
owned by the Government of
Pakistan. The government of
Pakistan (through the Min-
istry of Energy, Petroleum
Division) holds around 67.5
percent of shares (directly
and via state entities). The

remaining shares are publicly
traded on the Pakistan Stock
Exchange (PSX).

Status: Public sector
exploration and production
(E&P) company.

Core Role: Operator of
several onshore and offshore
blocks; a key upstream play-
er in Pakistan’s energy sector.

2. Oil & Gas Develop-
ment Company Limited
(OGDCL)

Ownership: Government
of Pakistan owns about 74.9
percent (direct and indirect

shareholding).

Status: Pakistan’s largest
E&P company, listed on both
PSX and London Stock
Exchange (LSE).

Core Role: Leader in oil
and gas exploration and pro-
duction within Pakistan;
known for strong financial
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base and seismic capability.

3. MariEnergies Limited

Ownership: A subsidiary
of Mari Petroleum Company
Limited (MPCL), which is a
publicly listed company on
PSX. MPCL’s major share-
holders include the Fauji
Foundation (a large industrial
and welfare conglomerate),
the Government of Pakistan,
and the general public.

Status: Emerging
upstream company focusing
on expanding from onshore
to offshore exploration.

Core Role: Brings local
expertise, operational effi-
ciency, and strong safety and
sustainability standards from
onshore experience.

4. Turkish Petroleum
Overseas Company (TPOC)

Ownership: 100 percent
owned by Tiirkiye Petrolleri

'l gt i A

Anonim Ortakhg (TPAO) —
the national oil company of
Tiirkiye.

Status: TPAO is a state-
owned enterprise under the
Republic of Tiirkiye's Min-
istry of Energy and Natural
Resources.

Core Role: Brings inter-
national offshore exploration
and development experience

Mediterranean and Black Sea
regions.

Estimation Based on
Similar Deals

setup Could raise the cost
closer to upper hundreds of
millions USD depending on
basin complexity

Minimum investment
requirements for offshore
blocks in Pakistan Some
reports say minimum bids or
investment thresholds are
~US$150 million per block
for similar offshore bids.
Thus this project may be in
similar or larger range, per-
haps $200-500 million+
depending on scope

Overview of Eastern Off-
shore Indus-C Block

Location & Type: The
Indus-C Block is an offshore
exploration block located in
Pakistan’s Indus Offshore
Basin in the Arabian Sea. It
lies within Pakistan’s Exclu-
sive Economic Zone (EEZ).

Size & Working Interest
Data (Pre-farm-out):

Area: about 748.42
square kilometers. It falls in
“Shallow Water,” meaning
it’s not ultra-deep offshore
waters. Past cost expended
on geology & geophysics
(G&G) work was in tens of
millions of USD (e.g. ~
$47.7 million by June 2023).
Expected hydrocarbons in
place for the block are esti-
mated at 1.5-2 Tef (trillion
cubic feet) of natural gas.

Play Type & Prospectivi-
ty: The block is of structur-
al/stratigraphic play type.
That means the potential
hydrocarbon traps are associ-
ated with structural forma-
tions (folds, faults) and strati-
graphic variations (changes
in sedimentary layers). ll

Although the exact value
hasn’t been released, we can
attempt a rough estimate
using analogous offshore
exploration deal benchmarks
based on the data available in
media and on companies
sources:

Parameter Reasoning /

Similar Example  Estimated
Investment Range

Exploration block size &
depth Offshore projects
generally cost more due to
infrastructure, drilling, rigs,
seismic surveys, etc.

Likely in the range of hun-
dreds of millions USD (for
initial exploration + develop-
ment planning)

Regulatory incentives &
riskIf regions are underex-
plored, companies often
anticipate higher cost for
geological work, logistical
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Punjab to Establish Four New Industrial
Estates for Foreign Investors

ER Report
unjab Chief
Minister
Maryam
Nawaz Sharif has
announced the estab-
lishment of four new
industrial estates across
the province to attract
foreign investors, mark-
ing a major step toward
revitalizing Punjab’s
industrial and manufac-
turing landscape.
Chairing a high-level
meeting to review the per-
formance and development of
industrial estates, the chief
minister said the initiative

and no one bothered to inter-
vene,” she said. “It is our
foremost duty to safeguard
every inch of government
land in the province.”
Punjab currently hosts
more than 48,000 industrial

industrial estates at Bhalwal,
Vehari, and Bahawalpur.

In a significant policy
decision, Maryam Nawaz
approved the establishment of
a new industrial estate in directed immediate action
Sialkot, to be developed on against those responsible and
400 acres near Sialkot ‘1
International Airport,
which will cater to the
region’s expanding
export-oriented manu-
facturing sector. She
also approved the trans-
fer of the Chunian
Industrial Estate to the
Fisheries Department,
allowing the area to be
utilized for specialized
aquaculture and allied
industries.

During the meeting,

ment and Management Com-
pany (PIEDMC). The reports
revealed financial irregulari-
ties and administrative lapses.
Taking serious notice, she

Sialkot, Multan, and
Sheikhupura — contributes
the largest share to Pakistan’s
industrial GDP, with an esti-
mated annual economic activ-
ity exceeding Rs 3 trillion.
The province’s industries
produce a wide range
of goods that are both
exported globally and
consumed locally. Tex-
tiles and garments
dominate production,
with Faisalabad known
as the “Manchester of
Pakistan™ for its textile
exports. Sialkot leads
in sports goods, surgi-
cal instruments, leather
products, and cutlery,
while Gujranwala spe-
cializes in ceramics,

icantly to cotton processing,
fertilizer, and agro-based
industries.

The Chief Minister
emphasized that industrial
development must align with
sustainability and competi-
tiveness in global markets.
She directed departments to
restructure the industrial
estate policy framework,
making it more transparent,
investor-friendly, and results-
oriented. The new frame-
work, she said, should pro-
mote modern infrastructure,
digitized estate management,
environmental compliance,
and a strong focus on renew-
able energy integration.

The government also
plans to enhance facilities in

the Chief Minister was
presented with audit reports
of the Faisalabad Industrial
Estate Development and
Management Company
(FIEDMC) and the Punjab
Industrial Estates Develop-

aims to create new opportuni-
ties for global investors and
strengthen local production
capacity. She also revealed
that Saudi investors are
actively considering potential
investments in the existing

called for strict financial dis-
cipline and governance
reforms.

“Fraud was being com-

the previous administration,
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mitted right under the nose of

fan manufacturing, and
sanitary fittings. Sheikhupura
and Lahore are major centers
for engineering, chemicals,
and processed food products,
whereas Multan and
Bahawalpur contribute signif-

the existing industrial estates,
including Quaid-e-Azam
Business Park (Sheikhupura),
Multan Industrial Estate,
Rahim Yar Khan Industrial

units, ranging from small and
medium enterprises to large-

scale manufacturing facilities.
The province’s industrial sec-
tor — concentrated in Faisal-
abad, Lahore, Gujranwala,
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Megaplus Pakistan Implements H3C WiFi 7 Punjab to Establish Four
New Industrial Estates

Solution at Pakistan Stock

gy, delivering ultra-fast, reliable, and
intelligent enterprise connectivity.
The newly deployed system ensures

egaplus Pakistan, in

collaboration with

H3C Technologies,
has successfully implemented
the H3C WiFi 7 Solution at the
Pakistan Stock Exchange (PSX)
— marking a major milestone in
the advancement of Pakistan’s
digital infrastructure. |

Through this successful implementa-

tion, Megaplus Pakistan has positioned

PSX among the pioneers in Pakistan to
adopt next-generation WiFi 7 technolo-

lightning-fast wireless speeds for
enhanced business operations, seamless
connectivity across critical PSX facili-
ties, and a future-ready network founda-

Exchange

tion built for scalability, security, and
innovation.

This achievement underscores
Megaplus Pakistan’s commitment to
delivering cutting-edge networking

® solutions that empower organizations
across Pakistan to embrace digital trans-

formation with confidence.
The company expressed apprecia-
tion to the PSX Management and IT

Team for their support and cooperation

throughout the project, calling the
deployment a landmark step in
strengthening Pakistan’s digital
ecosystem. - ERMD H

6th World ESG Summit: Windmason Arabia’s
IDEC Technology Draws Global Attention

and collaboration.

Engineer Javeria Asad, HVAC Proj-
ect Manager at Windmason Arabia Co.,
presented on IDEC Technology and its
contribution to sustainable cooling solu-
tions. She highlighted that traditional air
conditioning systems are among the
largest contributors to carbon emissions

he 6th edition of the

World ESG Summit

served as a global
platform bringing together
leaders, innovators, and organi-
zations committed to advancing

and energy consumption, particularly in
warm regions such as the Middle East.
Her presentation demonstrated
how IDEC technology is driving a
shift toward energy-efficient, eco-
friendly, and future-ready cooling sys-
tems. By reducing environmental

Environmental, Social, and Gov-
ernance (ESG) goals. The sum-
mit emphasized sustainable prac-
tices, reducing carbon footprints,
and building resilient economies
through responsible innovation

impact while meeting the growing
demand for cooling, this innovation
directly supports the achievement of
ESG objectives.

Through her participation, Engi-
neer Javeria Asad represented Wind-
mason Arabia’s commitment to sus-
tainability and emphasized the

HVAC industry’s vital rule in

advancing ESG-aligned practices.
She also noted that the summit pro-
vided a valuable opportunity to

engage with global leaders, exchange

insights, and contribute to shaping a
more sustainable future. RIYADH W
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Estate, Vehari Industrial
Estate, Bhalwal Industrial
Zone, and the Bahawalpur
Industrial Estate. These
estates already accommo-
date hundreds of opera-
tional industries employ-
ing thousands of workers
and generating significant
export revenue.

Maryam Nawaz under-
scored the need to restore
investor confidence
through good governance
and efficient management,
saying Punjab’s industrial
transformation could play
a decisive role in reviving
the national economy.

“Industrial estates are
not just plots of land; they
are engines of economic
growth,” she said. “We are
determined to make Punjab

the preferred destination for
both local and international
investors by ensuring trans-
parency. quality infrastruc-
ture, and ease of doing
business.™

The Chief Minister also
directed a comprehensive
review of the administrative
structures of FIEDMC and
PIEDMC, recommending
amendments to rules and
regulations to enhance effi-
ciency, accountability, and
transparency.

With four new estates
on the horizon and a
renewed focus on gover-
nance and modernization,
Punjab’s industrial future
appears set for a major
transformation — one that
could significantly strength-
en Pakistan’s economic back-
bone and attract long-term
foreign investment.ll

IEEEP Karachi
Centre Announces
40th Multi-Topic
International
Symposium 2026

he Institute of

Electrical &

Electronics
Engineers Pakistan
(IEEEP), Karachi Cen-
tre, has announced its
40th Multi-Topic Inter-
national Symposium
2026, to be held on
23rd and 24th April
2026 at Pearl-Continen-

tal Hotel, Karachi.
Recognized as one of
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INTACT US
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4844441 , Phone: (+92) 213 4819992,

Pakistan’s leading engineer-
ing forums, the IEEEP
Multi-Topic Symposium
serves as a dynamic platform
for engineers, researchers,
technologists, and industry
leaders to present their inno-
vative research, case studies,
and indigenous solutions in
the fields of electrical, elec-
tronics, and allied engineer-
ing disciplines.

This year’s symposium is
themed around “Transform-
ing Ideas into Innovation,”
encouraging participants to
bring forward research that
not only addresses national
challenges but also con-
tributes toward sustainable
technological advancement.
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Call for Papers

The institution has invit-
ed professionals, academics,
and industry experts to sub-
mit their abstracts under a
diverse range of focus areas,
including but not limited to:

1. Sustainable Energy
Solutions & Microgrids

2. Power Sector Chal-
lenges & Localization (Make
in Pakistan)

3. Smart Infrastructure &
Resilient Systems

4. Digital Transformation,
Al, Robotics & Intelligent
Systems

5. Communications, Data
Centers & Cybersecurity

6. Biomedical Innovations
& Healthcare Engineering

7. Climate Change & Infra-
structure Resilience

The communication states
that abstracts should be submit-
ted by 10th January 2026.
Abstracts can be submitted via
the official Google Form link:
https://forms.gle/qu3prpfmN7
lgnKRk6

Contact Information:

Engr. Zeeshan Ali — Con-
vener Technical

zeeshanali.engr@gmail.c
om | +92-333-3777467

Engr. Syed Ather Ali —
Co-Convener Technical

atherali syed@hotmail.c
om | +92-346-2684058
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S.M. Jaftar & Co. — 77 Years of Engineering Excellence

The Edge That Sets S.M. Jaftar
Apart from Rest

aiser Kasim

Ali, Direc-

tor of S.M.
Jaffar & Co., recalls,
“My father and uncle
founded this company
in 1948.

| represent the second
generation of our family
business.”

In an interview with ER,

he shared his views on Pak-
istan’s economy, the future
of emerging technologies in
the country, and what
makes his company stand
out from others.

Pakistan’s Economy

First of all, we should
look at things positively
— because positive think-
ing brings dividends for
everyone.

Our economy is grow-
ing, even if the base isn’t as
strong as we'd like yet. It is
performing reasonably well
and, more importantly, is
poised to do better in the
future. There are several
reasons for this optimism,
but | would like to stipulate
a few key ones.

Pakistan has finally
assumed a positive global
outlook. The world is
beginning to see Pakistan
through a more confident
and forward-looking lens.
Our expanding partner-
ships and contracts with
GCC countries, Europe,
and North America are
making a real difference.
This positive perception
will continue to bring tan-
gible benefits to Pakistan
in the years ahead.

Does Data Support
Our Positive Outlook?

S.M. Jaffar & Co. has
been serving the industrial,
banking, and commercial
sectors for the past 76
years. This company is just
two years younger than
Pakistan — the nation was
born in 1947, and S.M. Jaf-
far in 1949,

As an engineering com-
pany, we provide solutions

that help industries stretch
their energy capacity effi-
ciently. We guide them on
how to buy the most cost-
effective energy and how to
reduce production costs.

Our long-standing
engagement across sectors
has shown us one thing
clearly — things only
improve when companies
introduce new technologies.

And that is precisely
why I believe our economy
is improving: people are
investing.

Right now, if you look
at the renewable sector —
particularly solar — Pak-
istan has already crossed
25 GW of installed capaci-
ty. We are now among the
top five countries in the
world in terms of solar
installations,

Beyond solar. invest-
ment in wind energy is
also growing, as businesses
recognize the potential of
producing affordable ener-
gy that keeps their prod-
ucts competitive in the
global market.

Now, as renewables
become the primary source
of power, we will need bat-
tery energy storage systems
(BSS) to ensure stability.
Pakistan must embrace this
technology — and we are
offering it to all our clients.
People are ready and will-
ing to invest in it because
they understand that afford-
able, reliable energy is key
to global competitiveness.

Why Choose S.M.
Jaffar?

It’s plain and simple.
Machines can be installed
and started — but what
happens when something
goes wrong? That’s where
services and parts manage-
ment come in,

The truth is, products
from the company that
provides better service
sell more.

Take automobiles, for
instance. The cars that sell
best are those with readily
available parts and depend-

restressed
dsi&

able after-sales support.
Similarly, we have built a
strong reputation for excel-
lence in services. Our team
is well-trained, and they
are the true assets of our
company.

Our services distinguish
us from competitors. We
don’t just sell products —
we sell services — because
anyone can make a product.
Products can come from
anywhere, but running and
maintaining them effective-
ly requires expertise.

Our people are trained
professionals who ensure
quality support.

I always tell our engi-
neers and teams to keep
updating their skills with
the latest technologies.
Unless you bring innovation
to the table, how will you
know whether you're keep-
ing pace with the world?

When everyone else was
only talking about solar, we
were already advising our
clients to install BSS (Bat-
tery Storage Systems)
alongside it. We explained
that if you rely solely on
solar, what happens when
there’s a dip in sunlight?

And now, since
2022-23, people have start-
ed listening and investing in
battery solutions.

Look at the evolution in
battery technology — from
NiMH to Li-Po, lithium-
ion, and now lithium iron
phosphate (LFP). Each step
brought progress, and this
evolution continues.

Technology never
stands still — and neither
do we. We continuously
train our engineers and
service teams so they can
provide the best technical
support in Pakistan.

That’s why our service
division keeps us ahead of
the competition.

Climate Change and
New Technologies

Today, every exporter
— whether in textiles, phar-
maceuticals, or food — is
being urged to use green
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energy. Products made
using fossil fuels are
increasingly being depriori-
tized in the global market,
where countries prefer
greener supply chains —
whether from India,
Bangladesh, or elsewhere.

This is why Pakistani
exporters are now actively
investing in renewable
energy.

Let me share another
promising solution —
Hydrogen (Hz).

It’s quite simple. In
water (H20), you separate
oxygen from hydrogen and
use hydrogen to generate
clean energy. The key is to
use renewable power for the
separation process. That
makes it green hydrogen, a
sustainable energy source.

Right now, most genera-
tors being sold in Pakistan
are hydrogen-capable. Previ-
ously, they could operate on
just 10% hydrogen: today.,
they can run on 100%.

All technologies are
moving toward green solu-
tions — it’s the only way
forward. Many new tech-
nologies are already emerg-
ing. Hydrogen investment is
happening — slowly but

steadily — not only in Pak-
istan but worldwide.

It’s coming, and it’s
coming fast. Our partners
want us to move forward
with it, and we are ready.

All of these technolo-
gies will soon become part
of Pakistan’s energy land-
scape, helping shape a
cleaner, smarter, and more
sustainable future.ll

With 30+ years of expertise, EGS provides
renewable energy and industrial products to
industries and government entities delivering
reliable, efficient, and cost-effective power fora
“Green world for everyone.”
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Pakistan, UAE to Enhance
Cooperation in Digital
Innovation and Al: Shaza Fatima

n the side-

lines of

GITEX
2025, Federal Minister
for IT and Telecom
Shaza Fatima Khawaja
held a series of high-
level meetings aimed at

strengthening Pak-
istan’s collaboration in
digital transformation,
artificial intelligence,
and technology-driven
investment.

During a meeting with
H.E. Omar Suwaina Al
Suwaidi, Undersecretary at
the UAE Ministry of Industry
and Advanced Technology.
the two sides discussed joint
efforts in digital governance,
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Al innovation, data infra-
structure, and startup ecosys-
tem development.

Minister Shaza Fatima
highlighted key Pakistani ini-
tiatives, including the Digital
Nation Pakistan Act, Nation-
al Data Exchange Layer, and
programs promoting a cash-
less economy, smart gover-

nance, and Al integration.
Both parties expressed their
commitment to deepening
cooperation in advanced
technologies, data innova-
tion, and cross-border startup
investment.

The Minister also met Mr.
Massimo Falcioni, Chief Com-
petitiveness Officer at the Abu
Dhabi Investment Office, to
explore avenues for expanding
UAE-Pakistan collaboration in
digital investment, fostering
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innovation, and building cross-
border technology partner-
ships.

In a separate meeting with
Mr. Muneeb Anjum, CEO of
AHAD, discussions centered
on advancing Pakistan’s
cybersecurity framework. The
dialogue focused on enhanc-
ing digital trust, implementing

robust security solutions, and
strengthening public-private
partnerships to bolster national
cyber resilience and support
the country’s innovation
ecosystem.

Minister Shaza Fatima
underscored Pakistan’s com-
mitment to positioning itself
as a regional hub for digital
innovation and secure tech-
nology growth through strate-
gic global collaborations. —
ER News Desk

mﬂhoenix Controls

BF Biosciences Launches Zetide®
for Diabetes and Obesity Treatment

F Biosciences

Limited, a

leading bio-
pharmaceutical compa-
ny, has announced the
launch of its innovative
product Zeptide®
(Tirzepatide) in an easy-
to-use pre-filled syringe
format, marking a major
step forward in the fight
against diabetes and
obesity in Pakistan.

In a disclosure to the Pak-
istan Stock Exchange (PSX)
under Sections 96 and 131 of
the Securities Act, 2015 and
Clause 5.6.1(a) of the PSX
Rule Book, the company said
Tirzepatide is a synthetic
polypeptide that acts as a dual
agonist for the GLP-1 and

GIP receptors, targeting key
pathways for blood sugar and
metabolic control. The drug is
approved by the US Food and
Drug Administration (FDA)
for treating Type 2 diabetes
mellitus (T2DM) and obesity.
Zeptide® is produced at
BF Biosciences’ state-of-the-art
European prefilled syringe

BEF
=5
facility. The pre-filled format
aims to enhance patient safety
and convenience by reducing
dosing errors. The product’s
quality, structure, and potency
have been verified by a leading
biological mass spectrometry
laboratory in the US and a
national university in Pakistan.
The company noted that

Pakistan has one of the high-

est diabetes prevalence rates
globally, with 9 million undi-
agnosed patients and alarming
rates of overweight and obesi-
ty—affecting 57% of women
and 41% of men, according
to the World Health Organi-
zation (WHO).

As Pakistan’s first bio-
pharmaceutical plant, BF
Biosciences has been pro-
ducing essential medicines
for HCV, cancer, cardiology,
diabetes, nephrology, and
other therapeutic areas for
over a decade. The company
said the launch of Zeptide®
represents an important
milestone in its mission to
address critical unmet med-
ical needs and is expected
to positively impact future
growth. — ER News Desk l

akistan QOilfields Brings
Razgir-1 Well Onstream

akistan Oil-

fields Limited

(POL)
announced that the Raz-
gir-1 well, located in
the TAL Block, has
been successfully
brought onstream on
October 12, 2025, after
obtaining all necessary

regulatory approvals.
According to the compa-

SMJ

S.M. Jaffer & Co

SINCE 1849

ny’s disclosure to the Pak-
istan Stock Exchange (PSX),

.
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the development follows ear-
lier communications regard-
ing the testing results of the

Lumshiwal, Kawagarh. and
Lockhart formations at the
well.

As per information
received from MOL, the
operator of the TAL Block,
production from Razgir-1 is
being gradually increased
and is expected to achieve a
flow rate of 25.1 million
cubic feet per day (MMCFD)
of gas and 333 barrels per
day of condensate.
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Powering Reliability:
ABB’s UPS Solutions
Redefine Industrial
Resilience with SMJ

he dependabil-

ity of electri-

cal power sys-
tems has a direct impact
on system reliability,
considering the current
global state and the role
of power in it.

Even slight power out-
ages can result in system fail-
ures, subsequently resulting
in substantial operational
losses. To mitigate such haz-
ards, many companies rely
on Uninterruptible Power
Supply (UPS) systems,

which provide a constant and
consistent power supply.
ABB happens to be a global
pioneer in this field, with a
good reputation for providing
UPS systems that combine
efficiency, dependability, and
intelligent control. SMI's
offer of ABB UPS technolo-
gy demonstrates its dedica-
tion to operational resilience
in the same field.

These UPS are meticu-
lously engineered to provide
unhindered power protection
by bridging the gap between
utility supply and backup
generation. Their double-
conversion topology ensures
consistent voltage and fre-
quency regulation, protect-
ing sensitive equipment
from surges, fluctuations,
and outages. The system’s
design minimizes energy
loss, making it both environ-
mentally and economically
sustainable. For sectors like
textile, food, and pharma,
where uninterrupted opera-
tions are critical, ABB’s
UPS provides the stability
necessary to maintain per-
formance even under
adverse power conditions.

SMI a leading power
solutions providing company,
has one of the distinguishing
features of ABB’s UPS port-
folio is its modular architec-

By Asif Hasnain

ture. This allows organiza-
tions to scale their systems
accordingly and also pro-
vides companies with chang-
ing load requirements with-
out significant infrastructure
changes. With a super
advanced redundancy factor,
each module operates inde-
pendently yet integrates
seamlessly into the central
system, allowing operations
to not face increased load
time, In addition to this, for
industries where operational
continuity cannot be negoti-
ated, the modular approach
of these UPS systems not

only simplifies maintenance
but also reduces downtime.

Through the intricate
usage of modern digital man-
agement technologies in its
UPS units to improve control
and monitoring, SMJ priori-
tizes quality in its products.
Predictive maintenance,
remote monitoring, and real-
time diagnostics are support-
ed by these solutions. This
means proactive monitoring
of SMI's power systems,
which in turn enables prompt
fixes before minor issues
escalate into significant dis-
ruptions. Additionally, tech-
nicians may readily obtain
performance data using the
user-friendly control inter-
face, ensuring that the system
is functioning within optimal
parameters.

ABB's UPS systems are
notable not only for their
technological prowess but
also for their stability and
lifespan. They have been
constructed to international
standards and function
dependably in a variety of
settings, including manufac-
turing operations, data cen-
ters, and medical facilities.
Because ABB's systems can
adjust to changing load con-
ditions and environmental
demands while maintaining
constant performance, SMJ's

operational setup benefits
from this versatility.

The long-term benefit of
ABB's UPS systems is found

in their improved dependabil-
ity, lower maintenance
requirements, and energy
efficiency, even though they
may require a larger initial
investment than those of cer-
tain competitors. This results
in improved system availabil-
ity and a reduced total cost of
ownership. An example of
how strategic technology
adoption can increase an
organization's resilience
against power-related risks is
the collaboration between
any Industry and ABB.

In conclusion, ABB UPS
provided by SMJ is a prime
example of how engineering
accuracy, intelligent design,
and sustainable performance
can all come together. SMI's
as a channel partner of
ABB's UPS demonstrates a
progressive approach to
infrastructure dependability
that places an emphasis sole-
ly on uninterrupted opera-
tion. To sum up, ABB's UPS
systems continue to set the
standard for excellence in
power protection and man-
agement as industries con-
tinue to require uninterrupt-
ed energy flow in a world
that is becoming more and
more digital. (The writer
isDeputy General Manager
Head of UPS Division at
S.M. Jaffer & Co.) H
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Pakistan is the world's fifth-largest grower of sugarcane,
though its yield per hectare is among the lowest globally.
The country has a significant sugar industry, which is the

second-largest agro-based industry, with 89 operational

sugar mills. Sugarcane is a major cash crop, cultivated
primarily in Punjab (about 65%) and Sindh (about
25%), and is crucial for employment in both farming and
the processing industry.

Pakistan’s Water Productivity Among
Lowest, Farmers Oppose New Canals

resident Sindh

Abadgar

Board,
Mehmood Nawaz Shah,
has said that the Board
opposes the Cholistan
Canal and similar proj-
ects because they
would lead to further
water overuse and
expand the area under
excessive irrigation
thereby worsening
water management
challenges instead of
solving them.

Speaking to a group of
journalists at the Karachi
Press Club last week, Shah
said, “We told the Chief Min-
ister of Sindh that we oppose
the Cholistan Canal — and at

the same time, we also
oppose the Reni Canal and
the Thar Canal, which are in
Sindh province.”

He explained that in Pak-
istan, almost 95 percent of

the total available water is
currently being used in agri-
culture, whereas globally,
only about 75 percent of
water resources are con-
sumed by this sector. Howev-

er, Pakistan’s water-use effi-
ciency — measured in cubic

meters of water per kilogram

of grain — remains among
the lowest in the world.
“We produce only 0.1

kilograms of grain per cubic
meter of water, whereas
India produces 0.33 kilo-
grams, China about 0.56
kilograms, and Australia
nearly double from the same
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quantity of water,” Shah
said. “In terms of water con-
sumption versus productivi-
ty, Pakistan ranks among the
lowest-performing coun-
tries.”

He emphasized that the
flood irrigation system wide-
ly used in Pakistan’s agricul-
ture is inefficient. “That’s
why we say that the canal
systems proposed in Punjab

recently are completely con-
trary to Pakistan’s water pat-
terns and paradigms of the
past 40 years,” he added.

According to Shah, the
use of water in agriculture is
already excessive, and
expanding canal irrigation
would only increase ineffi-
ciencies. “We must address
this by improving how exist-
ing water is utilized,” he said.

Shah noted that very lit-
tle progress had been made
toward improving irrigation
efficiency. “*When someone
receives free or abundant
water, they don’t feel the
need to switch to efficient
methods like drip irrigation,”
he remarked.

He cited India’s example,
where a shifi to high-effi-
ciency irrigation systems
began years ago, and today

11-12 percent of agricultural
land has been converted to
sprinkler and drip irrigation.
“*And where do we stand? Less
than one percent,” he said.

Under a World Bank-
supported program cover-
ing 30,000 acres, Pakistan
was unable to bring even
2,500 acres under drip irri-
gation.

“That’s why we told the
Chief Minister of Sindh
that we oppose the Cholis-
tan Canal, and we also
oppose the Reni and Thar
Canals — because such
projects will only lead to
further water overuse and
aggravate irrigation prob-
lems.” Shah concluded.
“This is the fundamental
reason for our opposition to
the Cholistan Canal proj-
ect.” - By Manzoor Shaikh
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The Case for a Primary
Education Commission

s an educa-

tionist who

has spent
decades in our nation’s
classrooms and lecture
halls, I have witnessed
firsthand the immense

potential of our children.

Yet, | have also
observed a growing void
that our current system is
failing to fill. We are profi-
cient at teaching children
what to memorize, but we
are neglecting to teach them
how to think, how to be—
how to be ethical, compas-
sionate, and actively respon-
sible citizens. Teaching
must be with training.

This is not a minor over-
sight; it is a national crisis in
the making. The challenges
of social division, rising
incivility, and ethical ambi-
guity we see in public life
will not be solved at the
highest levels of government
alone. They must be
addressed at their root: in the
primary school classroom.
Today, I propose a transfor-
mative solution for the lead-
ership and citizens of our
province to consider: the
immediate establishment of
a dedicated Provincial Pri-
mary Education Commission
(PPEC).

Our current educational
framework, while striving
for improvement, treats char-
acter development as an
afterthought. Lessons on
morality in Islamiyat or
civies in Social Studies are
often taught in isolation, dis-
connected from a child's
daily life. Our teachers,
heroic in their efforts, are
burdened with administrative
tasks and are not trained to
facilitate the complex dis-
cussions on ethics and civic
duty that our times demand.

By Prof. Dr. Tariq Rahim

The result is an inconsistent
and unmeasured approach to
building the very character
of our next generation.

The PPEC is designed to
be the surgical instrument
that fixes this core issue.
Modelled on the successful
autonomous structure of our
Higher Education Commis-
sion (HEC), and drawing
inspiration from bodies like
Nigeria's Universal Basic
Education Commission, the
PPEC would be an expert-
led body focused exclusively
on the qualitative transfor-
mation of primary education.

Its mission would be
guided by three non-nego-
tiable pillars:

1.  Morality: Moving
beyond textbook definitions
to use storytelling and
reflective discussions to cul-
tivate an intrinsic under-
standing of honesty, integri-
ty, sympathy and empathy in
our children.

2. Ethics: Introducing
"ethical reasoning" as a core
skill, where children grapple
with age-appropriate, real-
life scenarios to learn the art
of making reasoned, respon-
sible choices.

3.  Civic Sense:
Transforming citizenship
from a theoretical concept
into a lived experience.
This means student-led
community projects, mock
assemblies, and instilling a
genuine, informed pride in
our national identity and
struggles.

The Commission’s man-
date would be clear and
action-oriented: to
redesign the curriculum,
establish mandatory
teacher certification in
"Value-Based Education,”
develop new learning
resources, and create a
school environment,
where these values are

o0omro

nforced daily.
The outcomes we can
expect are both measurable
and profound. In the short
term, we will see improved
school environments and
greater respect for teachers
and peers. In the medium
term, we will nurture a gen-
eration that demonstrates
stronger community involve-
ment and ethical reasoning.
In the long term, we can
finally build the cohesive,
responsible, and virtuous cit-
izenry that is the foundation
of a prosperous nation.

This is more than an
educational reform; it is a
national imperative. I call
upon our provincial govern-
ment to take three concrete
steps: constitute a high-level
committee to deliberate this
proposal, draft the necessary
legislation, and allocate
seed funding in the upcom-
ing budget.

Investing in infrastruc-
ture and textbooks is crucial,
but investing in the character
of our children is the high-
est-return investment a
nation can make. The future
of Pakistan will not be
defined by the buildings we
erect, but by the citizens we
nurture. Let us begin that
transformation today, from
the very foundation. (The
author is Rector, Institute of
Business Management
(IoBM).) -
tarigsoomro@gmail.com W

NED University, PSO
Sign MoU to Strengthen
Academia—Industry
Collaboration

ED Univer-

sity of Engi-

neering and
Technology and Pak-
istan State Oil Compa-
ny Limited (PSO) have

signing ceremony took
place at PSO House,
Karachi.

The partnership aims to
foster joint research initia-
tives, promote knowledge
sharing, and create career

signed a Memorandum
of Understanding
(MoU) to enhance col-
laboration between aca-
demia and industry,
according to a universi-
ty communication. The

development opportunities
for students and faculty
members. It reflects a shared
commitment to advancing
innovation, practical learn-
ing, and industry-driven edu-
cation.

The ceremony was

attended by the Vice Chan-
cellor and senior manage-
ment of NED University,
along with PSO’s CEO and
leadership team. Both sides
expressed their commitment
to empowering the next gen-
eration of engineers through

real-world exposure and
technological advancement.
On social media, the uni-
versity extended appreciation
to PSO, stating: A big
thank-you to the PSO team
for their warm welcome and
spirit of partnership!” Il

ASSOCIATED CONSULTING ENGINEERS A

Telk: (82-21
Fax; (92-2

Corporate Office
[D-185, KDA Scheme Mo, 1, Tipu Sultan Road,
Karachi-75350, Pakistan

J34530825, 34534128, 34539219
1)34546673 Emailcorporate@acepakistan.com

Established in 1958, ACE, being a multi-disciplinary and multi-sectorial
organization, has become one of the premier engineering consulting
house of Pakistan in the Private Sector.

FIELDS OF ACTIVITIES:

* Dams and Barrages * Irrigation and Drainage * Power Engineering

* Public Health Engineering ® Architecture and Town Planning
. ngh\mys & Transmrmon Engineering

: I Impact A
. Indl.mt'laf Engineering » Hydraulic Structures

* Environmental Planning *Ground Water Resources Development

* River Basin Projects *Flood Control

SERVICES:
* Project Planning *Surveys & Investigations
* Feasibility Studies *Conceptual Designs
* Praliminary & Detailed Designs *Tender Documents
» Contract Award Process *Construction Supervision
* Management Consultancy *Inspection & Remedial Works
* Operation & Maintenance e Project Management
* Institutional Development & Capacity Building

v

= Training @

website: www.acepakistan.com imay

i *Socio-Economic Studies

Regional Office (North)

1/C-2, MM. Alam Road, Gulberg-lll, Lahore-54660
Tek: (92- 42)35750417-0 Fax: (92- 42)35876278

Email: acaron@brain.net pk, aceron@acepakistan.com

Regional Office (South)

C-35, Muhammad Ali Cooperative Housing Society,
Tipu Sultan Road, Karachi-75350.

Tel: (92-21)34320171-76 Fax (92-21)34141175
Emas: hi@gmail com, @

Transportation Engineering Services

36-Civic Centre, 3rd Floor, M-Block, Model Town Ext. Lahore-54700
Tel: (92-42)35171081-3 Fax: {92-42)35171084

Emall: ace transportationdiv@gmail.com

com

ACE Architectural & Town Planning Services

36-Civic Center, Ground Floor, M - Block, Model Town Ext. Lahore-54700,
Ted: (92-42) 35170871-4 Fax: (92-42) 35170875

Email: aceartsthr@amail. com

Islamabad Office
Suit # 101, Vicioria Heights, Sohan, (Near Sohan Overhead Bridge),
Main Service Road East, Islamabad Expressway, slamabad
Tel (92-51) 2612283, Fax: (92-51) 2612294, WhEtsApp 0305-6648732
Peshawar Office
House No. 1045, Afzalabad Old Bara Road, University Town, Peshawar
Tel: (92-91) 5700337
Emat; acepeshawar(@acepakistan com
Foreign Offices: Malaysia, Indonesia

*, NATIONAL DEVELOPMENT

» CONSULTANTS (PVT,) LIMITED

FIELDS OF ACTIVITIE
+ Dams & Hydropower
# Irrigation & Drainage Design
+ River Training & Flood
¢ Transportation & Tunneling
# Public Health & Environmental
# Agriculture & On-Farm
+ Building & Urban
+ Physical & Numerical
¢ Surveys & Investigations

SERVICES

® Feasibility Studies Water
# Detailed Engineering  * Management Bid
Design Evaluation

» Contract Administration * Rehabilitation Including
Protection Development QA/QC
» Construction Supervision » Operation &
 Third Party Validation
Engineering/Monitoring
» Tender Documentation,
NDC Head Office:
114, Sector-A, Commercial Broadway, Phase-VIII,
Delence Housing Authority, Lahore, Pakistan
+92-42-37135034-37 & +92-42-37135038
dec@ndepak.com = www.ndcpak.com

YOUR MEP DESIGN PARTNER
1 HVAC 0+
FIRE PROTECTION s

PROJECTS

1 PLUMBING & SANITARY 1 50+
I VERTICAL TRANSPORT e enons
1IT & COMMUNICATION Q @
1 SAFETY & SECURITY

" LIFE SAFETY

I
ASHRAE

@

52 sep@seppl.com.pk FPSPP B3 |
© 021-34526688, 042-3782.3973

st

"ElekEn

Consultlng Englneers, MEP & IT
M&P

Electrical
# Povres Generatio
o HV. MY, LV Distr
* Electronic Saf
® Automation & IBMS
w Rarvawabie Ervergy

Specialized
Services

 Water Treatment

Walue Engineering
ot Lcticn Management
Energy Audit

eleken@eleken.com [E*EE
021 3432-5537
Suite 513, RSM Square, Shaheed-e-millat, Karachi [Ofds

A
4" A ADVANCE ENGINEERING ASSOCIATES

MEP and Renewable Energy Consulting Engineers
We offer consultancy services in the following fields:

# Power Generation & Distribution & Co-Generation System

# Internal & External Lighting @ Renewable Enengy (Solar PV & Wind)
# Flood Li # Fire Alarm & Security Systems
# Heating, %enulamn & Air-Conditioning # Fire Fighting Systems

# Tariff & Bill verification 0 Networlung &CCTV

# Earthing & Lightning P i Environment Control

Energy Audit & Safety Survey of Ele:lri:al & Mechnical Systems

Suite # 313, 3rd Floor, Anum Estate, Shahra-a-Faisal, Karachi- 75350.
Tel: +92 21 34311985-6; Cell: +92 345 2123474

E-mail: info@aea. agbc-graen.com - ae.associates@yahoo.com

WwWw.aea.age-green.com

ADOMATION
www.cademation.com
®capc ization % caD A

#| CAD Migration It} CAD Drafting

{51 cAD Cartography [ 3D Printing & Diorama

THE SPATIO

[/ Engineering & Geo-Spatinl Consubtasits

B 92-42-3546 898 2
i info@thespatio.com .:; info@cadomation.com

www.thespatio.com

& www.cadomation.com

R i Tiic




Article

Engineering Review @ October 16-31, 25

Green Entrepreneurship: A
athway to Scalable Solutions

Engr. Dr. Muhammad Nawaz Igbal

reen entre-

preneurship

is a new par-
adigm where sustain-
ability and profitability
intersect, which devel-
ops business models
able to meet market
demand as well as envi-
ronmental and social
issues.

Green entreprencurship is
unlike in traditional entrepre-
neurship where short-term
profit may tend to be priori-
tized; ecological stewardship
is integrated in the business
venture's mission. This is not
only an ideological transfor-
mation, but it is becoming
more practical, on the one
hand, as consumers and
investors require solutions
with the ability to positively
impact climate resilience,
resource efficiency, and sus-
tainable growth. Green entre-
prencurship at its core focus-
es on the development of
scalable solutions that can
grow both across industries
and geographies, and without
consuming natural resources.
The scalability aspect is criti-
cal as the management of
environmental challenges,
such as carbon emission,
waste management and
renewable energy. cannot be

limited to a small-scale proj-
ect. Business people that cre-
ate products or services with
inherent flexibility allow their
creations to expand beyond
their local influence and
impact whole industries glob-
ally.

The ability to combine
environmental science with

the latest technology is one of

the chuhannes of green
entrepreneurship. These
entrepreneurs are creating
platforms that grow with
technological adoption, start-
ing with the use of artificial
intelligence to track the ener-
gy use and moving to creat-
ing blockchain-based systems
to conduct transparent carbon
credits trading. This type of
integration would make sure
that sustainability initiatives
are not mere window dress-

ing, but fluid systems that
would adapt to the changing
markets.

Consumer behavior is of
key importance in driving
green entrepreneurship. The
growing awareness of the
world regarding climate
change and sustainable
lifestyles has served as a
ground for business ventures

that support the ideologies of

environmental friendliness.
Entrepreneurs are taking this
chance to create products that
are not only less harmful but
actually restoring the ecosys-
tems- biodegradable packag-
ing, plant-based food alterna-
tives, and circular fashion
models are just a few such
things. These ventures are
organically scaled by values-
driven consumers, through
loyalty and advocacy. Scala-

bility is also another issue
that green entrepreneurs
address by re-evaluating sup-
ply chains. Old supply chains
tend to generate gigantic eco-
logical footprint because of
inefficiencies and overuse of
resources. Green startups can
show how efficient sustain-
able supply chains can be
lean, cost-efficient, and easily

duplicable across boundaries
with the introduction of
closed-loop systems, local
sourcing, and renewable ener-
gy-powered logistics. These
models are systemic thus
make scalability economical-
ly and environmentally sus-
tainable.

There is also a shift in
investment of green entrepre-
neurship. Venture capitalists,
impact investors, and govern-
ment agencies are pouring

more and more money into
startups making dual value
propositions, namely, finan-
cial payoff and quantifiable
environmental impact. This
two-fold concentration
enhances the process of scal-
ing by providing resources
enabling the entrepreneurs to
perfect their prototypes,
develop infrastructure, and
market expansion. Green
investments, unlike tradition-
al funding, are usually
accompanied by mentorship
and networks, which enable
ideas to proliferate in a more
strategic and faster direction.
Scalability is another
aspect in policy support.
Green policies, renewable
energy subsidies and harsh
carbon regulations are being
implemented by governments
around the world. By ensur-
ing that their ventures are
aligned with these frame-
works, the entreprencur will
be in a position to expand at a
high rate in good policy envi-
ronments. Moreover, their
scalable solutions usually
form a case study to continue
with policy innovation, which
establishes a cyclic reinforce-
ment of governance and
entrepreneurship. Educational
establishments and research
centers are also driving green
entreprencurship as they act
as incubators for ideas. Inno-
vation labs, sustainability

.

accelerators, and interdiscipli-
nary research have become
the creation of green startups
in universities. These ecosys-
tems, along with entrepre-
neurial training, enable peo-
ple to manage to take scien-
tific breakthroughs and scale
them to profitable ventures by
responding to urgent environ-
mental issues.

The other characteristic
of scalable green entrepre-
neurship is collaboration.
Most of the green ventures,
unlike the traditional busi-
nesses that protect their intel-
lectual property, open up to
partnership and innovation.
Such partnerships are acceler-
ating the scale, whether it is
cross-industry collaborations
to reduce plastic waste or a
collaboration between energy
companics and startups to
decentralize the grid by shar-
ing resources, experience, and
reach. Green business has
been scaled because of the
digital transformation. Eco-
friendly businesses can go
online and tap into interna-
tional markets with minimum
overheads. As an example, e-
commerce websites that are
dedicated to eco-friendly
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Macter Int’l Secures
Licenses for Advanced
Biotech Facilities

acter Inter-

national

Limited
has announced that it
has obtained the requi-
site licenses for its Pre-
Filled Syringe (PFS)
and Pre-Filled Pen
(PFP) manufacturing

facilities within its
biotechnology division,
marking a major
advancement in the
company’s production
capabilities.

With these new licenses,

Macter now possesses the
capability to manufacture all

Pakistan Oilfields Brings
Razgir-1 Well Onstream

Contd from page 6

POL further informed that
its pre-commercial working
interest in the TAL Block
stands at 25%.

The company stated that
the commencement of pro-
duction from Razgir-1 marks
another step toward enhanc-
ing domestic energy supplies
and strengthening Pakistan’s
upstream sector.

In accordance with Sec-
tion 96 and 131 of the Securi-
ties Act, 2015 and Clause

three key injectable biotech-
nology dosage forms —
Vials, Pre-Filled Syringes,
and Pre-Filled Pens.
Terming it a significant
milestone, the company said
this achievement will enable
it to introduce advanced
biotechnological products
designed to offer greater
therapeutic benefits and
enhanced convenience for

r:

patients.

The expansion under-
scores Macter’s commitment
to strengthening its biotech
manufacturing footprint in
Pakistan, improving patient
access to quality and innova-
tive treatments, and aligning
with global standards in
healthcare technology. — ER
News Desk

5.6.1 of the Rule Book of the

Pakistan Stock Exchange
Limited (PSX), we hereby
convey the following material
information:

With reference to the
order issued by Competition
Commission of Pakistan
(CCP) and the imposition of

penalty on International
Steels Limited (“the Compa-
ny™), the Company is review-
ing the details and will

take appropriate legal
steps as needed. — ER News
Desk @

| BISMILLAH HIR REHMAN NIR RAHEEM

Spending in the Way of Allah

By Muhammad Tariq Haq | www.eslpk.com

| With a seed it is likened —
| it is grown up to seven hundred times, minimum.

Allah destroys interest —
~ and what in charity is given, blossoms.

nor saddened —
- on what has already happened.

| Our Lord puts forth an illustration —
| about one who spends from his possessions.

A God-fearing person believes in that which Allah has kept hidden
| he establishes prayers and spends out of his provisions.

. “Spend in His cause,” is His instruction —
“and do not contribute to your own destruction.™

Spend before a day comes when no bargaining will be done —
nor any friendship or intercession will benefit anyone.

The likeness of the one who spends with a good intention —
is similar to a garden.

When it receives rains, it doubles its vegetation —
if it doesn’t, even a drizzle is sufficient.

Those of you who spend and then make an injurious statement —
such are the ones who render their good deeds undone.

He has enjoined upon us to spend what is more than our own
consumption —
on parents, kindred, and orphans, and others He mentioned.

Unless we spend out of our most beloved possessions —
| the chance to become a pious person is absolutely none.

Spend only of the good things you earn —
| and not of the bad which you would yourself shun.

| A deceased person would yearn that he be to life returned —
| so0 that he could spend from his provisions,

- and amongst the righteous ones he may then be reckoned —
| alas! this will never happen.

| Those who recite the Book, offer prayers, and spend from their}
| provisions —
| they hope for a transaction in which there will never be a reduction. |

Who’ll be the one who gives Allah a goodly loan from what to ||
- him is given — i
| so that He multiplies it manifold, with gracious returns in the
. Heaven.

Those who spend in His way, hidden or open —
during the day or when the night darkens,

with Him is present their remuneration —
- neither will they be frightened about the future outcome,

Green Entrepreneurship: A Pathway to Scalable Solutions

Contd from page 10
items can increase the presence
of local artists or green technolo-
gy developers in the global mar-
ket. Meanwhile, online marketing
enables the multiplication of con-
sumer awareness, forming groups
of environmentally conscious
consumers who make these enter-
prises sustainable. Green solu-
tions that are scalable are usually
found in the fact that the respons-
es to local environmental issues
have a global applicability. An
irrigation system that uses sun-
light to power irrigation, built to
serve rural farmers in South Asia,
can be scaled down to serve
African or Latin American com-
munities. Through transferability,

green entrepreneurs will know
that their models are not restricted
to one specific niche market but
can be developed as solutions to
universal sustainability problems.
Scalability is another feature
that is enhanced by cultural adap-
tation. Green entrepreneurship
does not mean a one-size-fits-all
all model, and it is about creating
flexible systems that can change
in accordance with various cultur-
al and socioeconomic conditions.
Businesspeople with this sensibil-
ity can expand their solutions to
the extent they do not interfere
with local practices, demands,
and capabilities without compro-
mising their sustainability objec-
tives. A key motivation to green
entrepreneurship is that it brings

into the environment the aspect of
social equity. Scalable solutions
usually take into account margin-
alized communities so that they
can enjoy the availability of
renewable energy, clean water, or
green jobs. Not only does this
inclusivity increase social legiti-
macy, but it also produces a
wider market uptake, as the ven-
tures will deal with environmen-
tal development issues and
human development issues at the
same time. Green entrepreneur-
ship DNA is resilient and there-
fore scalable in the long run. Cli-
mate-conscious design of busi-
nesses creates resilience against
economic instability or shortage
of resources or changes in poli-
cies. The nature of resilient mod-

els is that they become scalable
through the fact that they are
flexible, stable, and trusted by the
stakeholders even in uncertain
circumstances. Green entrepre-
neurship is not only a business
movement but is a way to create
a new vision of the economic
order. The solutions in this field,
which are scalable, demonstrate
the way in which businesses are
able to flourish and ecosystems
are regenerated, equity is promot-
ed, and ecological footprints are
minimized. With the escalation of
the climate crisis, the need to
engage in such business will
keep increasing, and green entre-
preneurship will not be an option
but a primary driver of the future
of sustainable economies.ll
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How a fabric patch uses static electricity
in your clothes to let you chat with Al
and control smart devices

B

here could

soon be a new

way to inter-
act with your favorite
Al chatbots—through
the clothing you wear.

An international team of

researchers has developed a
voice-sensing fabric called A-
Textile. This flexible patch of
smart material turns everyday
garments into a kind of
microphone, allowing you to
speak commands directly to
what you're wearing. This
lets you communicate with
Al systems such as ChatGPT

or smart home devices.

Wearable devices that
sense and interact with the
world around us have long
been the stuff of science fic-
tion dreams. However, tradi-
tional sensors currently in
use are often bulky, rigid
and uncomfortable. They
also lack sensitivity, mean-
ing they struggle to hear soft
or normal speaking voices,
making it hard for Al to
understand commands.

The researchers
addressed this issue by
exploring triboelectricity, the
principle behind static elec-

tricity. A-Textile is a multi-
layered fabric, and as you
move the layers, they rub
together to create a tiny
electrostatic charge on the
fabric. When you speak, the
sound waves cause the
charged layers to vibrate
slightly, generating an elec-
trical signal that represents
your voice. To boost the
signal, the team embedded
flower-shaped nanoparticles
into the fabric to help cap-
ture the charge and prevent
it from dissipating. This
ensures it is clear enough to
be recognized by Al

The signal is then sent
wirelessly to a device, such
as a smartphone or a com-
puter, that hosts a deep
learning model the team
developed, which recog-
nizes the commands gener-
ated by the fabric, One of
the technology's best
aspects is that it doesn't
require the wholesale
redesign of clothing. You
can simply sew or attach an
A-Textile patch to any com-
mon garment, like a collar
or shirt sleeve.

"This work develops
voice-Al clothing by com-
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bining advanced materials,
device design, and DL [deep
learning] to transform every-
day garments into intuitive
voice-Al interfaces," wrote
the researchers in a paper
about their technology pub-
lished in the journal Science
Advances.

Putting A-Textile to
the test

In tests, the prototype A-
Textile generated an output
of up to 21 volts and recog-
nized commands with 97.5%
accuracy, even in noisy envi-
ronments. The system could
also interact directly with

ChatGPT and control smart
home appliances, such as
turning a lamp on and off,
using only voice com-
mands.

But these applications
may only be the beginning,
according to the team. "It is
believed that the integration
of imperceptible voice Al
systems into clothing will
provide easy access to Al
while providing previously
unexplored application
prospects in various areas
such as health care, fitness
monitoring, and personal-
ized assistance." - TX
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Prototype battery powered by glucose and vitamin
B2 offers path to more attfordable energy storage

esearchers
reporting in
CS Energy

Letters have devised a
battery powered by
vitamin B2 (riboflavin)
and glucose. Inspired
by how human bodies
break down glucose for
energy using enzymes,
the team incorporated
riboflavin into a proto-
type flow cell battery.

The riboflavin mediator
helped shuttle electrons
between the battery's elec-
trodes and the glucose elec-
trolyte, generating an electro-
chemical flow from the ener-
gy stored in the sugar.

"Riboflavin and glucose
flow cells can generate elec-
tricity from naturally
derived energy sources."
says Jong-Hwa Shon, the
study's lead author.

"Using non-toxic compo-
nents that are both inexpen-
sive and naturally abundant,
this system offers a promis-
ing pathway toward safer and

more affordable residential
energy storage."

A flow cell battery stores
electrochemical energy in
two elec-
trolytes that
flow through
the system.
As reactions
occur in the
electrolyte
and at the
electrodes,
the stored
chemical
energy con-
verts into
electrical
energy. and
vice versa.
And because
most plants
contain glu-
cose, this
sugar has the
potential to
be an abun-
dant and low-
cost elec-
trolyte as the
energy source
in a flow cell battery.

Current glucose fuel cell
prototypes require noble

metal catalysts to break down
the sugar molecules to gener-
ate power, but these models
produce little power and are

difficult to scale up for indus-
trial use.
Riboflavin has shown

promise in other flow battery
types as an alternative to
metal catalysts because the
vitamin is stable at the basic
pH needed by electrolytes in

glucose flow cells. So, Shon,

Ruozhu Feng, Wei Wang and

colleagues wanted to design

a glucose fuel cell with
riboflavin as the catalyst.

For the battery, the team
used a carbon material to
form the positive and nega-
tive elec-
trodes. The
electrolyte
flowing
around the
negative
electrode
contained an
active form
of riboflavin
and glucose,
and at the
positive elec-
trode, the
electrolyte
included
potassium
ferricyanide
or oxygen
(as is used in
conventional
fuel cells) in
a solution at
a basic pH.

Although
the cell with
potassium
ferricyanide allowed the team

to precisely measure
riboflavin's catalytic activity,

the cell with oxygen is a
more cost-effective option for
large-scale, practical use.

In a demonstration with
the flow cell containing
potassium ferricyanide, the
team observed electrons
moving across the cell and a
power density at room tem-
perature comparable to that
of existing flow cell batteries
using vanadium metal. Con-
trarily, the flow cell contain-
ing oxygen had slower reac-
tions at the electrodes than
the potassium ferricyanide
design.

The researchers say this
is likely due to oxygen
breaking down riboflavin in
the presence of light, which
would self-discharge the
battery. However, the oxy-
gen version still demon-
strated improved power
density compared to the
previous reports.

The researchers say
they plan to improve the
power density of the glu-
cose flow cell containing
oxygen by preventing light
reactions with riboflavin
and by refining cell engi-
neering. - TX W

Electric and biomass power could bring paper
mills to net zero emissions, study suggests

study finds

that replac-

ing natural
gas with electric and
biomass power, along
with improved energy
efficiency, could help
some pulp and paper
mills reach zero net
emissions.

The paper, "Advancing
sustainability in the U.S. pulp
and paper industry: Decar-
bonization through energy
efficiency, electrification,
low-carbon fuels, and the
social cost of emissions," is
published in the Journal of
Cleaner Production.

Researchers began with a
simulation of mills defined
by two characteristics:
whether they used virgin or
recycled fibers, and whether
they were integrated or not.

A virgin mill creates pulp
and paper from fresh wood
that is being used for the first
time, while a recycled fiber
mill re-uses readily available
fibers which may have been
previously processed.

A mill is considered inte-
grated if it has the capability
to turn wood and other bio-
mass into pulp and paper on
site, whereas a non-integrated
mill uses pulp that has been
produced and dried off site.

"When looking at decar-
bonization, most prior studies
have looked at one product or
one type of mill," said Lok-
endra Pal, co-author of the
study and professor in the
Department of Forest Bioma-
terials and the Department of
Mechanical & Aerospace
Engineering at NC State.

"By building a whole-

mill simulation for each of
these four categories, we can
capture the relative strengths
and weaknesses of each.
Mixing these different vari-
ables lets us understand the
tradeoffs and interdependen-
cies of operations in far more
detail than has previously
been available."

Virgin integrated mills

account for 30% of annual
U.S. paper production and
33% of greenhouse gas emis-
sions, the largest shares of
both between the four types
of mills.

While these mills pro-
duce between 80 and 90% of
their energy using waste
wood sourced on site, they
also typically include a natu-
ral gas boiler to provide the
remaining necessary energy.
Non-integrated mills, on the
other hand, do not produce
energy on site and rely

entirely on natural gas boilers
and purchase electricity for
heating and drying during the
paper-making process.

Taken together, the paper
industry accounts for 6% of
the total U.S. industrial ener-
gy consumption, making it
the fourth-largest industrial
energy consumer.

Researchers found that
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by moving to electric-pow-
ered boilers, these mills
could reduce their emissions
by as much as 61%, poten-
tially reaching zero net emis-
sions. Doing so would
require changes in how elec-
tricity is produced, Pal said,
so that emissions from elec-
tricity production would not
cancel out reductions at the
mill.

"The electric system in
the United States is expected
to increase its share of clean
and renewable energy by

2050, which would make
boilers powered by that elec-
tricity much cleaner than
using natural gas." he said.
"What we've found is that
there is a path toward zero
emissions for these mills, but
only if that progress is made
in the electrical grid."
Researchers also exam-
ined the decarbonization
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effects of using energy-effi-
cient dewatering methods
like enzymatic treatments and
mechanical presses to remove
excess water before the ther-
mal drying process.

Drying traditionally
involves jetting wet pulp on a
moving wire, removing most
of the water by gravity and
vacuum, and then transfer-
ring the wet paper web to
press rollers which mechani-
cally squeeze out more water
before the paper is passed
around steam-heated metal

cylinders to boil and evapo-
rate the rest. This heating
method, known as thermal
drying, is the most energy-
intensive part of the paper-
making process.

Increasing the water
removal during pressing
resulted in significant energy
savings and reductions in
greenhouse gas emissions,

said Maria E. Gonzilez, lead
author and Ph.D. student in
the Department of Forest
Biomaterials at NC State.
Doing so could have trade-
offs when it comes to energy
production on site, however.
"We found that each 1%
of water removed before dry-
ing translated to a 3%
increase in total energy effi-
ciency for the papermaking
process. However, it also
meant less steam production,
which is used to power tur-
bines." said Gonzilez.

"Mill operations are often
interdependent, so if you
change one process it may
impact others. We are trying
to overcome the interdepend-
ency by offering multiple
strategies for mills to pick
and choose from."

The final strategy
researchers analyzed was the
use of low-carbon alterna-
tives, like using waste wood
in boilers instead of fossil
fuels. The effectiveness of
the method changed depend-
ing on whether or not the
mill was integrated, but all
types saw reductions in
greenhouse gas emissions.

Integrated mills benefited
significantly from replacing
their limited fossil fuel usage
with biomass, especially
when electricity costs
exceeded that of natural gas.
They could also opt to sup-
plement the steam used for
powering their turbines with
biomass combustion.

Overall, this method
showed decarbonization rates
of between 24 and 48%,
depending on how completely
the mill replaced its fossil
fuels. While these numbers do
not reach the emission reduc-
tions gained from full electri-
fication, biomass is also a
readily available fuel source
which could provide mills
with higher energy independ-
ence, Pal said.

"Looking at all three of
these strategies together is a
significant step toward improv-
ing the sustainability and com-
petitive edge of the U.S. pulp
and paper industry," Pal said.
"Trade-offs like this appear no
matter what strategy or strate-
gies you use. There is no one-
size-fits-all answer to sustain-

ability." - TX W




