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ABOUT US

Who we are

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.

What we do

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.

CONTACT US

Industry Liaison & Outreach Office

Bilal Mehmood Bhutta

Phone: +92-51-90855274

Fax: +92-51-90851302

Email: ilo@uspcase.nust.edu.pk

USPCAS-E Building, National University of
Sciences & Technology, H-12, Islamabad.




PRIMARY
CONTRIBUTORS

DR. MUHAMMAD NUMAN
PRINCIPAL INVERSTIGATOR
: Assistant Professor

DR. MUHAMMAD FARASAT ABBAS
CO-PRINCIPAL INVERSTIGATOR

Assistant Professor

AYESHA
RESEARCH ASSISTANT

MS in Energy Systems
Engineering

LAYOUT DESIGN

SAAD NADEEM SANA MEHMOOD
RESEARCH ASSISTANT RESEARCH ASSISTANT
MS in Energy Systems MS in Energy Systems

Engineering Engineering



Table Of
Content

Executive Summary

1. Introduction

1.1. The geographical location of Balochistan
1.2. Objectives of the study
1.3. Limitations of the Study

2. Sources of Literature Review

2.1. Literature Review

3. Research Methodology

3.1. Study Area

3.2. Collection of data

3.3. Sampling Procedure

3.4. Questionnaire for Survey

3.5. Sample size or number of the respondents

4. Analysis of Survey

5. Technical and environmental assessment

5.1. Off-grid solar pumping system

5.2. Grid-connected solar pumping system
5.3. Benefit-cost Ratio
5.4. Payback period

01

02
03
04
04

0S5

0S5

08
08

09
09

10
10

10

14

14
18
20
21




Table Of
Content

6. Key challenges

6.1. Policy barriers

6.2. Government Schemes

6.3. Technical Challenges

6.4. Recommendations &Solutions

7. Socio-economic
significance of the study

8. Conclusion

9. Reference

22

22
23
24

24

26

26

28




Executive Summary

Water is a vital resource with diverse
applications, supporting livelihoods globally in
activities such as household chores, drinking,
power generation, and notably, agriculture. In
Pakistan, particularly in rural areas like
Balochistan, agriculture is a cornerstone of
the economy, making water resources
crucial. However, conventional electricity
generation for agricultural needs contributes
to greenhouse gas emissions, prompting a
global shift towards renewable energy in line
with the Paris Agreement. Balochistan faces
the pressing issue of water scarcity, affecting
its agriculture-dependent economy. With
agriculture  contributing  significantly  to
Balochistan's  GDP, dwindling  water
resources hinder productivity. Prolonged
droughts, exacerbated by climate change,
have led farmers to rely on diesel or electric
tube wells, presenting challenges like rising
fuel costs and carbon emissions. Despite
these challenges, Balochistan's abundant
solar energy potential makes it an ideal
candidate for transitioning to solar-powered
tube wells.

The report evaluates the feasibility of
deploying solar-powered tube wells in
Gawadar, Balochistan, emphasizing

economic and technical considerations.
Despite the positive environmental impact,
challenges related to governmental policies
and sustainable development goals must be
addressed. Surveys involving government
officials, experts, and local residents are
conducted to gather insights into water

availability, quality, energy crisis, and the
effects of existing solar tube wells. Technical

and environmental assessments using
RETScreen software reveal that an 8.9KW
solar tube well can be economically viable,
with a 26.9KW photovoltaic system
demonstrating a substantial benefit-cost ratio
in off-grid scenarios. Adopting off-grid solar
systems not only meets load demand but
also significantly reduces greenhouse gas
emissions, contributing to a pollution-free
operation.

In conclusion, transitioning to solar-powered
tube wells in Balochistan presents a
promising solution to water scarcity,
enhancing agricultural  productivity and
aligning with environmental sustainability.
However, addressing barriers and policy
challenges is crucial to fully realizing the
potential benefits of this clean energy
solution.
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