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We are a dedicated team of researchers and experts who recognize the urgent
need for action in addressing climate resilience and energy transition in
Pakistan. Our mission is to develop and implement effective policies for cleaner,
renewable energy sources like solar and wind, aligning with Pakistan's 2030
goal of 30% renewable energy in its electricity mix. As a multidisciplinary team,
we leverage expertise in three key disciplines of study—Energy Systems
Engineering, Thermal Energy Engineering, and Electrical Power Engineering—to
drive our mission forward. We are united by a shared vision of creating a
sustainable and resilient future for Pakistan, where cleaner energy sources play
a pivotal role in reducing the nation's vulnerability to climate-related challenges.
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We conduct in-depth, evidence-based research to analyze and improve energy
policies in Pakistan. Our focus is on advancing renewable energy solutions and
engaging stakeholders to ensure effective policy implementation. Our
methodology involves a critical examination of current energy policies to
pinpoint areas of improvement and formulate strategies for the widespread
adoption of renewable energy sources across various levels. 

In line with our commitment to fostering sustainable practices, we have
established a fellowship program as part of our broader initiatives that aims to
facilitate evidence-based research for promoting energy transition in Pakistan.
Through research studies, surveys, and forecasting, we plan to assess various
aspects of energy transition, including the adoption of renewable energy
technologies and their impact on climate change. Our approach involves active
engagement with stakeholders to address their concerns and facilitate the
effective implementation of policies, fostering the growth of renewable energy
manufacturing and marketing facilities.
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Executive Summary

Hydrogen being an energy vector is
increasingly becoming a crucial element
in the decarbonization of hard-to-abate
sectors. Heavy industry sectors include
iron and steel, cement, fertilizer
production, oil refineries that are carbon
intensive and emit large amount of CO2
emissions. To meet paris agreement goal
of 1.5 C, it is the need of hour to
decrabonize heavy industry sector by
introducing zero carbon initiatves.
Decarbonizing industrial processes using
green hydrogen is very promising and
challenging. Pakistan is currently facing
challenges with economic growth and
energy security. As pakistan is blessed
with great potential of wind and solar
energy due to its geographical location,
which makes pakistan a best candidate
for implementing green hydrgen
projects. Hydrogen generated through
water electrolysis using renewable
energy sources is the best proposed
solution for decarbonizing industrial
processes such as steel production, as
considered in this case study. In this
process hydrogen is used as a reducing
agent that helps to reduce iron ore
which is further converted into green
steel with the help of electric arc furnace
(EAF). This study performed a techno-
economical analysis for hydrogen
production from wind and solar using
Hybrid Optimization of Multiple Energy
Resources (HOMER) Pro optimisation 

software. The study compared off-grid
and on-grid hybrid system based on net
present cost (NPC), levelized cost of
energy and hydrogen. Results depicted
that on-grid hybrid system is more
feasible as compared to off-grid system.
A qualitative analysis was performed
through a survey questionnaire that
help us to determine social significance
of green hydrogen as a fuel in Pakistan.
The study outcomes and future
recommendations are provided at the
end of this study. This study will help
policy makers and researcher
community to develop an
understanding of the green hydrogen
technology and make new standarized
policy regulations.
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