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Key Points:

• The rapidly changing weather patterns in Pakistan due to climate change have increased the energy insecurity in 
the country. 

• Pakistan’s energy sector is the primary contributor to the GHG emissions.

• To meet the challenges pertaining to climate change goals, Pakistan needs to fulfil energy requirements of its 
citizens to absorb climate change impacts and to implement mitigation and adaptation policies. 

• The dependence on thermal based energy plants combined with fragile and ineffective distribution and transmission 
system has increased the energy loses up to 60 per cent in Pakistan. 

• The existing grid infrastructure across Pakistan is extremely outdated and not compatible for the absorption of 
renewable energy.

• Without revamping the existing energy infrastructure and technological advancement, the implementation of 
renewable energy policies would not prove effective.
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Mitigation of Green House Gases (GHG) and 
adaption to climate-friendly technologies 
and infrastructure has become the focus 
of debate in international politics. These 

measures are directly intertwined with the energy 
sector as it contributes more than two-thirds of the 
global GHG emissions.1 Thus, climate mitigation 
and adaptation measures mean the transition of the 
energy sector towards renewable energy resources. In 
the case of Pakistan, which is only contributing less 
than one per cent of GHG emissions, transitioning 
and revamping the energy sector for mitigation and 
adaptation measures is far more challenging than 
the other developed countries. It is because Pakistan 
is already facing an energy deficit when it comes to 

1 Molly Walton, “If the energy sector is to tackle climate change, it must 
also think about water,” International Energy Agency, March 23, 2020, 
https://www.iea.org/commentaries/if-the-energy-sector-is-to-tackle-
climate-change-it-must-also-think-about-water.

providing electricity and gas to its citizens. Due to 
the growing population and being the eighth-most 
climate affected country, Pakistan has also introduced 
new policies and plans for an energy transition from 
fossil fuels to renewable energy sources.2 This paper 
analyses the impact of climate change on Pakistan’s 
energy sector along with new policies that Pakistan has 
introduced to reduce emissions from the energy sector.

CONCEPTUALISING CLIMATE-ENERGY 
NEXUS IN PAKISTAN

Climate change has gained significant importance 
in the national security discourse of Pakistan during 
the past decade. The rapidly changing weather 
patterns, deadly heatwaves, rising frequency of floods, 
fading glaciers, water scarcity and droughts have 
exposed the country to multiple social vulnerabilities 
2  David Eckstein, Vera Künzel, Laura Schäfer,  Global Climate Risk Index 
2021 Who Suffers Most from Extreme Weather Events? Weather-Related 
Loss Events in 2019 and 2000-2019 (Berlin: German Watch, 2021):47, 
https://germanwatch.org/sites/default/files/Global%20Climate%20
Risk%20Index%202021_1.pdf
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by intensifying the existing political, societal and 
economic divide. Pakistan has experienced 152 extreme 
weather incidents from 1999 to 2018, according to the 
Global Climate Risk report of 2020.3  Climate change 
is inducing economic loss of an average of $3.8 billion 
to Pakistan, according to German Watch.4 The most 
frequent and deadly extreme weather events observed 
in Pakistan were heat waves in Sindh and Balochistan. 
In summers, Sindh has recorded a rise in temperature 
up to 52°C, beyond which it becomes fatal to humans. 
Besides rising temperatures, extreme weather events 
are also causing food insecurity due to droughts and 
precipitation variation, which would eventually lead 
to migration.5 Energy sector is the most sensitive and 
affected area due to climate change, especially in under 
developed and developing countries that are already 
facing power shortages. 

Energy security is a multi-faceted concept and is 
being studied from political, economic, geopolitical, 
and technological perspectives. The International 
Energy Agency (IEA) has defined energy security as 
“an uninterrupted availability of energy sources at an 
affordable price”.6 After 2000 when climate change 
phenomena got the world’s attention due to increasing 
natural hazards and depletion of the ozone layer, 
academicians and international organisations started 
to incorporate the environmental dimension within 
the wider energy security discourse. In this respect, 
Lixia Yao and Chang Youngho, in 2014, have described 
four conditions while describing energy security: 
availability, applicability, acceptability and affordability 
of the energy sources to the end-users. Availability 
refers to the sufficient indigenous supply of fossil fuels 
for energy generation and minimal dependence of a 
state on imports. Applicability indicates the ability to 
use technology and to develop infrastructure to sustain 
and increase energy reserves and ensure the effective 
transmission and delivery of power to the public. It also 
signifies the energy sector’s ability to adopt advanced 
technologies to downgrade energy wastes and contain 
or minimise the harmful emissions from the energy 
plants. Acceptability is measured from the level of 
threat the energy sector is posing to the environment. 

The acceptability of energy productions increases if 

3  “Climate Change,” in Pakistan Economic Survey 2019-2020, (2020): 305, 
https://www.finance.gov.pk/survey/chapter_20/16_Climate_Change.pdf.
4  Sönke Kreft, David Eckstein and Inga Melchior, Global Climate Risk 
Index 2017: Who Suffers Most From Extreme Weather Events?  (Berlin: 
German Watch, 2017): 24, https://germanwatch.org/sites/default/files/
publication/16411.pdf
5  Government of Pakistan, Updated Nationally Determined Contributions 
2021, (UNFCC, 2021): 23-24, https://www4.unfccc.int/sites/ndcstaging/
PublishedDocuments/Pakistan%20First/Pakistan%20Updated%20NDC%20
2021.pdf.
6  “Energy security,” International Energy Agency, December 2, 2019, 
https://www.iea.org/areas-of-work/ensuring-energy-security.

the plant’s emission rate is minimal and is based more 
on renewable resources. Lastly, affordability refers 
to the equitable access of energy to the citizens at 
an affordable price.7 The poor affordability results in 
reduced accessibility of energy to the end-user. The 
2030 agenda of Sustainable Development Goals (SDG) 
has also pronounced access to sustainable and clean 
energy as a fundamental human right of every citizen.8

The existing literature has studied the impact of 
climate change on the energy sector by estimating the 
energy demand vis a vis changing temperature. It is 
observed that there would be an increase in energy 
demand by domestic and commercial users during 
high temperatures.9 This analysis was also found true 
in the case of Pakistan, indicating a rise in electricity 
demand during high temperatures. Rahat Mehmood, 
in his research, argued that electricity consumption 
intensifies when the temperature is above or below 
the base temperature. He concluded that electricity 
demand rises when the temperature is above 26 degrees 
Celsius or during cooling degree days in Pakistan. On 
the contrary, during heating degree days, when the 
temperature falls below average 1 degree Celsius, 
electricity consumption reduces due to other use of 
energy resources such as coal and gas in Pakistan.10

With an estimated 3.3 degrees rise in temperature 
by 2030 in South Asia, Pakistan would be facing 
more frequent and intense extreme weather events 
throughout the county.11 The growing population 
rate in Pakistan is also increasing urbanisation in big 
cities, which means that there would be an upsurge in 
cooling electric devices and vehicles. As Pakistan gas 
resources are also depleting, the domestic user is also 
gradually shifting towards electric heating machines 
during the winter season. The growing agricultural 
and water insecurity would also result in migration 
within Pakistan in the coming future, which would 
further increase the load on the energy sector. In 
short, to maintain energy security and reduce climate 
change impacts, it is crucial for Pakistan to gradually 
shift towards renewable energy resources to reduce 
emissions and meet growing energy requirements.  
7  S. Malik, M. Qasim, H. Saeed, Y. Chang, and F. Taghizadeh-Hesary, 
“Energy Security in Pakistan: A Quantitative Approach to a Sustainable 
Energy Policy,” ADBI Working Paper 1024, (Tokyo: ADBI, 2019): 2, https://
www.think-asia.org/bitstream/handle/11540/11326/adbi-wp1024.
pdf?sequence=1.
8  United Nations Department of Economic and Social affairs, The 17 Goals, 
accessed February 7, 2022, https://sdgs.un.org/goals.
9  Rafat Mahmood, Sajid Amin, Sundus Saleemi, “Impact of Climate 
Change on Electricity Demand: A Case Study of Pakistan,” The Pakistan 
Development Review 55, no.1 (2016): 29-47, https://pide.org.pk/research/
impact-of-climate-change-on-electricity-demand-a-case-study-ofpakistan/.
10  Ibid.
11  Fatima Bhutto, “Pakistan’s Most Terrifying Adversary is Climate 
Change,” The Newyork Times, September 27, 2020, https://www.nytimes.
com/2020/09/27/opinion/pakistan-climate-change.html.
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OVERVIEW OF PAKISTAN’S ENERGY 
SECTOR 

The energy sector in Pakistan is the primary contributor 
to GHG emittions. The power sector is responsible for 
65 per cent of the total emissions, whereas gas-based 
plants emit 32 per cent of the total emissions.12 Fossils 
fuels constitutes 64 per cent of Pakistan energy mix, 
followed by 27 per cent hydropower and remaining 
9 per cent renewable and nuclear resources.13 Up 
till 1990’s, Pakistan energy production was based 
on natural gas. However, as gas reserves started to 
diminish over the time, imported oil took over the 
energy plants. In the past decade, especially in CPEC 
related energy projects, imported coal became the 
primary energy resource. Pakistan has been importing 
one third of oil, gas, coal and it is reported that by 2025 
indigenous gas production would further decrease 
from 4 to 2 billion cubin feet/day. Over 85 per cent of 
oil and petroleum and 54 per cent of coal is also being 
imported for power production.14 

According to Asian Development Bank report (2019) 
Pakistan losses around 55 per cent of energy during 
power generation and 7 per cent during the transmission 
and distribution of electricity.15 According to NEPRA’s 
2018-2019 report, distribution companies have lost 
PKR 213.5 billion in transmission and delivery losses 
due to outdated grid, incorrect meters and billings 
and low recovery rate of distribution companies.16 
Generation losses in thermal plants tends to go high in 
most countries, however, in case of Pakistan degraded 
generation technologies and operational restraints 
also play substantial role. The remaining electricity 
which is less than 50 per cent is bought by housing 
sectors. The rest of the population only gets 18 per cent 
of the total share of electricity which of course is not 
sufficient to fulfil energy requirements of the majority 
of Pakistani citizens.17 Pakistan is far away in achieving 
its electrification goal as 58 million citizens do not have 
access to electricity even though the installed capacity 

12  Hina Aslam, Ahad Nazir and Ubaid ur Rehman Zia, “Pakistan’s Way 
Forward towards a Green Economy: Perspectives for a Clean Energy 
Transition,” Sustainable Development Policy Institute (June 2021): 9,  
https://think-asia.org/bitstream/handle/11540/13888/Pakistans-Way-
Forward-towards-a-Green-Economy-Perspectives-for-a-Clean-Energy-
Transition-1.pdf?sequence=1.
13  Jack Unwin, “What does Pakistan’s energy mix look like and what is its 
future?,” Power Technology, September 27, 2019, https://www.power-
technology.com/features/pakistan-energy-mix/.
14  Qasim et al, “Energy Security in Pakistan”, 4-6.
15  Ibid., 5.
16  Fawad Yousafzai, “Discos caused Rs213.5 billion loss to national 
exchequer in FY2018-19: Nepra”, The Nation, September 8, 2020, https://
nation.com.pk/08-Sep-2020/discos-caused-rs213-5-billion-loss-to-
national-exchequer-in-fy2018-19-nepra.
17 Qasim et al, “Energy Security in Pakistan”, 5

was escalated to 34501 MW by 2021.18 19 

PAKISTAN’S TRANSITION TOWARDS 
RENEWABLE ENERGY 

Being a signatory of the Paris Agreement (2015), 
which aimed to reduce global emissions and maintain 
the global temperature between 1.5 to 2 degrees 
Celsius, Pakistan has initiated mitigation and 
adaptation measures to minimise the growing threat 
of climate disasters.20 In the Nationally Determined 
Contributions report submitted to the United Nations 
Framework Convention on Climate Change (UNFCCC) 
in 2021, Pakistan has set its goal to reduce the total 
emissions up to 50 per cent and generate 60 per cent 
of energy from renewable energy resources by 2030. 
In high priority actions, Pakistan also pledged that 
30 per cent of the new vehicles sold by 2030 would 
be electric vehicles to reduce the rate of emissions 
coming from the transportation sector.21 World Bank 
has recently published a report on Pakistan energy 
sector and claimed that Pakistan needs to expand its 
Variable Renewable Energy (VRE) program in order 
to achieve its mitigation targets by 2030. The report 
further discussed that by installing solar photovoltaics 
on just 0.071 per cent of the area, Pakistan could 
realise its electricity demand.22 Transitioning towards 
wind and solar energy is the most cost-effective 
method for Pakistan to ensure energy security. In this 
regards Pakistan published its first renewable energy 
policy in 2006. The focus of the policy was to increase 
Renewable Energy Technologies (RETs) to increase 
the level of VRE up to 9700 Mega Watt by 2030 in 
the energy mix.23 Furthermore, it is also intended to 
attract the private sector to invest in RE projects and 
thereby increase competition in the market to lower 
the RET costs. Expansion of RET in the underdeveloped 
cities, installing energy infrastructure to increase 
energy consumption in rural areas and enhancing the 
infrastructure and capacity of the RE sector was the 
18  Robert F. Ichord, Jr., “Transforming the power sector in developing 
countries: Geopolitics, poverty, and climate change in Pakistan,” 
Atlantic Council, January 9, 2020, https://www.atlanticcouncil.org/
in-depth-research-reports/issue-brief/transforming-the-power-sector-
in-developing-countries-geopolitics-poverty-and-climate-change-in-
pakistan/#:~:text=As%20a%20largely%20rural%20country,only%2054%20
percent%20have%20access.
19  Indicative Generation Capacity Expansion Plan (IGCEP) 2021-30, (Lahore: 
NTDC,  2021): 10, https://nepra.org.pk/Admission%20Notices/2021/06%20
June/IGCEP%202021.pdf,
20  GOP, Updated Nationally Determined Contributions, 13.
21  Ibid.,14-15.
22  “Expanding Renewable Energy in Pakistan’s Electricity Mix” The 
World Bank, November 10, 2020, https://www.worldbank.org/en/news/
feature/2020/11/09/a-renewable-energy-future-for-pakistans-power-
system.
23  Ministry for Water and Power, Policy for Development of Renewable 
Energy for Power Generation: Employing Small Hydro, Wind, and Solar 
Technology, (Government of Pakistan, 2006): 7, http://www.aedb.org/
Documents/Policy/REpolicy.pdf.
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key focus of the 2006 RE policy. 24

Alternate and Renewable Energy Policy

More recently, in 2019 Alternate and Renewable 
Energy (ARE) Policy was formulated, a comprehensive 
policy document ensuring affordability, sustainability, 
availability and acceptability of RE production. It 
aimed to ensure sustainable growth of Pakistan energy 
sector while taking the phenomena of climate change 
under consideration. ARE policy has overcome the 
gaps that existed in the previous RE 2006 policy by 
encompassing off and on-grid solutions, business to 
business approach, and strengthening grid stability. 
ARE policy has planned to generate 20 per cent of the 
total energy from ARE technologies by 2025 and 30 per 
cent by 2030.25 ARE policy has covered conventional 
and alternate renewable energy technologies, including 
Biomass, Geothermal, ocean energy, the solar, wind, 
biogas (excluding fossil fuels), waste energy, and 
hydrogen gas (excluding fossils fuels). However, the 
hydel projects have been excluded from this policy.26 
The set targets will be achieved by upgrading the 
transmission infrastructure wherever required and 
encouraging commercial and domestic users to utilise 
the ARE technologies. 

Indicative Generation Capacity 
Expansion Plan (IGCEP) 2021-30

IGCEP 2021-2023 has been composed by National 
Transmission and Despatch Company (NTDC). The 
main focus of the plan is to include variable energy 
resources in the power generation plan, reduce the 
import of coal, oil and Re-gasified Liquid Natural Gas 
(RLNG) and increase the utilisation of indigenous coal 
and hydropower. By implementing these points, the 
cost of overall energy production will be significantly 
reduced and will help the country to alleviate 
population from poverty, and energy and climate crisis. 
According to the IGCEP report, in 2021, Pakistan has 
utilised 58.8 per cent of locally available sources for 
energy generation, whereas to achieve energy security, 
Pakistan has to increase the usage of indigenous 
sources by up to 90.2 per cent. This study indicates that 
by the next five years, there will be a decrease of gas in 
the energy generation from 12 to 5 per cent, whereas 
utilisation of local coal will be expanded by 15 per cent. 
There will be an increase in VRE, specifically solar and 
wind energy, by 10 per cent in power generation by 

24  ibid
25 Ministry of Energy, “Alternative and Renewable Energy Policy 2019,” 
Government Of Pakistan, (2019):3, https://www.aedb.org/images/Draft_
ARE_Policy_2019_-_Version_2_July_21_2019.pdf.
26  Ibid., 6-7.

2030.27

Pakistan’s Electric Vehicle Policy 2020-
2025 

The transportation industry has been playing a major 
role in producing emissions in Pakistan. According 
to the United Nations report 2018, 43 per cent of 
the emissions in Punjab has been generated by its 
transport industry.28 Therefore, to reduce emissions, 
Pakistan is also transforming its automobile industry 
towards green technology from hydrocarbons. Under 
this policy, Pakistan is targeting to increase the share 
of Electric Vehicles (EVs) up to 30 per cent by 2030 
and 90 per cent by 2040. This share of EVs includes 
both passenger and heavy-duty vehicles. 29 In the 
transition phase, this policy is focusing more on two 
and three-wheelers and Heavy Commercial Vehicles 
(HCV) instead of cars.30 The goal is to transform the 
automobile industry gradually without causing any 
negative effects on the industry and its employees. If 
effectively implemented, this policy will significantly 
reduce the oil import.31 

CHALLANGES

While reflecting the Government of Pakistan’s resolve 
to transform the energy sector, the above-discussed 
policies also possess a lot of issues and challenges. 
Without taking the necessary measures, it would be 
difficult for Pakistan to achieve energy security as 
well as the NDC emission targets. 

1. As discussed above, Pakistan has been facing high 
grid losses due to technological backwardness 
causing a deficit in the supply and demand of 
electricity. The existing grid infrastructure across 
Pakistan is extremely outdated and not compatible 
with the absorption of renewable energy. The 
network of distribution companies is also very 
fragile, which causes a consistent blackout, 
especially in the rural areas. 

2. Even though the prices of renewable energy 
technologies have been reduced internationally, 
the prices and taxes of renewables in Pakistan 
are still very high due to the energy addition 
network. This means that the overall cost of supply 

27  NTDC, IGCEP, XIX
28  Engineering Development Board, Electric Vehicles Policy 2020-2025, 
(Ministry of Industries and Production, 2020): 9, https://invest.gov.pk/
sites/default/files/2020-07/EV%2023HCV%20130620%20PDF.pdf
29  Hassan Baig, “The EV policy,” The News, January 25, 2021, https://www.
thenews.com.pk/print/779247-the-ev-policy.
30  Engineering Development Board, Electric Vehicles Policy 2020-2025, 
28-30.
31  Ibid., 9.
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and transmission of renewable energy will also 
increase. Consequently, it would further reduce 
the purchasing ability of the end user. 

3. There is no specification in the policy documents 
about the distribution of RET across Pakistan. The 
lack of data on demand, feasibility, availability and 
effectiveness of the infrastructure and transmission 
will make the implementation of renewable energy 
policies difficult.

4. There is an extremely low penetration of RETs in 
the local market where it is needed the most. It 
is due to the lack of awareness in public and an 
absence of infrastructure, especially in the rural 
and underdeveloped cities of Pakistan. 

5. With the ongoing transformation in the energy 
sector, stakeholders will also be facing challenges 
in educating the existing energy sector employees 
with the knowledge of RET, changing techniques 
and processes in the RE industry. Besides, the 
existing institutions are not fully equipped to 
install and maintain renewable plants.

RECOMMENDATIONS

1. While increasing the rate of renewable energy 
production, Pakistan also needs to revamp and 
expand the existing grid stations and distribution 
and transmission networks with advanced 
technologies.

2. As ARE policy bounds the transmission and 
distribution companies to buy renewable energy, 
it is crucial that these companies analyse the 
technical implications that RE will be having on 
their infrastructure. For that, a grid study needs 
to be done to examine the capacity of existing 
infrastructure to absorb energy from new energy 
projects. 

3. A detailed study should be carried out to identify 
the needs, availability, and technical feasibility of 
transmission and distribution networks in every 
region of Pakistan before installing renewable 
energy plants.  

4. For the effective implementation of EV policy, 
infrastructure development is required across 
regions. Charging stations should be installed and 
workshops need to be set up for advancing the 
technical skill sets of the locals. 

5. Coordination and cooperation between provinces, 
federal, and other institutions need to be enhanced 

to implement energy policies.


