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Abstract

In developing countries like Pakistan, an affordable, reliable, unimpeded, and sustainable supply
of energy is a fundamental prerequisite for poverty reduction, increased investment and
economic prosperity. Energy poverty has assumed great significance and captured the growing
attention of researchers and policy-makers owing to its strong linkages with* economic poverty.
This study aims to explore the impact of the energy crisis on the people and economy of Pakistan.
This paper is an effort to investigate how the Sino-Pak energy collaboration through the mega
project of Belt and Road Initiative (BRI) will impact poverty reduction in Pakistan. It further
explores the avenues of energy cooperation between China and Pakistan by realizing the
conventional and non-conventional energy potentials of Pakistan. CPEC, a flagship project of
the BRI, is supposed to play a vital role in this transition and expects to redress the economic
woes of partaking countries. The findings indicate an inherent link between energy and economic
prosperity of a country. Energy being one of the top priorities of CPEC, this mega project has
strong potential to redress the energy issues of both China and Pakistan that will bring economic
prosperity and reduce poverty in Pakistan.

Keywords: Energy poverty; Poverty reduction; Sino-Pak energy collaboration; Transition in
global energy order; Conventional and non-conventional energy sources; Belt and Road
Initiative; China-Pakistan Economic Corridor.

1. Introduction

In the 21st century, the geopolitics related to energy that ends up including who supplies the
energy and the securitization factor is the main crux of the modern world (Pascual &
Zambetakis, 2008). The supplies of cheap energy sources are the basis of the world economy
(Milina, 2007). To ensure adequate and sustainable energy supplies is the goal of nhumerous
countries in the world to foster their economic growth. Currently, it is the most significant
issue after national defence.

Energy is deemed as a backbone of any country’s economy and performs a pivotal
role in its socio-economic development(Khan, Ameer Nawaz, Toheeda Begum, 2011). Access
to adequate energy supplies is expected to have spillover effects, likewise deficiency or poverty
in energy may stall the growth process. In a nutshell, energy has become so vital that it’s a pre-
requisite to uplift the economy, diversify investment and business opportunities and promote
trade, industrial, agricultural and financial sectors.
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Due to extensive change in global energy demand and supply and its infrastructure, the
transition of global energy order is in the making. In the globalized world, the increased

demand and supply of energy has led towards a power crisis that has jeopardized economic
growth and social transformation. Numerous views exist that derive a potential link between
energy and economic growth and poverty is an eventual outcome of stagnation of economic
growth. Prof. Nurkse argues that the difference between demand and supply of energy pushes
the country into a vicious cycle of poverty(Bauer, 1965). The domestic energy consumers faced
the worst power outages (Buzar, 2007). The unimpeded and uninterrupted supply of energy at
affordable price will increase productivity and will foster economic development (Karekezi, S.;
McDade, S.; Boardman, B.; Kimani, J.; Lustig, 2012). Moreover, the energyenvironment-
economy nexus has started gaining momentum (Chakravarty, S.; Tavoni, 2013). On the other
hand, a country with insufficient energy resources is unlikely to meet the social and economic
challenges (Dagoumas, A.; Kitsios, 2014). Energy deficient countries spend a huge amount of
their limited economic resources on expensive and unclean energy and they are provided with
sub-optimal energy services. The issue of power crisis remains to be the lack of environmental
friendly and affordable energy supplies.

Unfortunately, Pakistan is listed among the countries which are severely affected by the
energy crisis. During the last three decades, the political elite in Pakistan has not done enough to
generate sufficient energy to respond to the rising demand of the growing population and
economic decline. Moreover, the losses caused by the outdated infrastructure in the shape of line
losses and power theft have worsened the situation (Kanwal, 2020). In the years to come, the
need for energy security will highly be increased.

The Figure 1 given below portrays a picture of supply and demand gap in energy in
Pakistan from 2002 to 2030.

Figure 1: Energy Supply and Demand Gap in Pakistan from 2002 to 2030
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It is reflected from the above figure that the gap in demand and supply is widening consistently
and if appropriate measures are not taken to resolve this issue it would plunge the whole country
in a vicious cycle of poverty.

Pakistan, like many other developing countries, is an energy-intensive economy. Most
of its energy needs are usually met by overseas energy imports as is the case with many other
non-oil producing countries. It is still reliant on hydro, oil and natural gas to fulfill its energy
requirements and a few projects have now been initiated based on renewables such as nuclear,
solar, and wind that are clean and environmentally friendly energy sources. Owing to its limited
oil and natural gas reserves, huge quantities of fossil fuels are imported from the Middle East



1524 Effects Of China-Pakistan Energy Cooperation On Poverty Reduction In Pakistan By

particularly from Kingdom of Saudi Arabia (KSA) that amplifies its dependence on overseas
energy.

China and Pakistan are time-tested friends and their strategic ties are further deepening
after signing of CPEC, a flagship project of China’s BRI. The fruition of CPEC is more vital
than the other proposed land routes of BRI. This mega project has the capacity to transform the
dynamics of the whole world. It is labeled as a ‘game changer’ for all participating countries of
the region (Ahmad, Riaz & Mi, 2017). Its aim is to further strengthen the bilateral relationship
between China and Pakistan along with promoting regional connectivity and boosting up the
economy (Rafialgtadar Mirza, Kiran Azeem, Nudrat Waheed, 2017). Since the establishment of
their bilateral ties, mutual trust was deepened with frequent high-level exchange of visits and
pragmatic cooperation between them saw vital breakthroughs in the field of energy, finance,
infrastructure and other vital areas of interest.

Among the key objectives of this study, the first and foremost is to explore the impacts
of Sino-Pak energy partnership on poverty alleviation in Pakistan. Keeping this in view, it is
imperative to explore the linkage between energy and economic prosperity. This study further
explores the factors that pose hurdles that are used to tackle the energy crisis within Pakistan. In
addition, it investigates the inherent potential of Pakistan both in conventional and
nonconventional sources of energy and the avenues of Sino-Pak cooperation including finance,
technology, and energy infrastructure development to overcome or mitigate the energy crisis in
Pakistan which is plunging the society into a vicious cycle of poverty. Primarily, this research
focuses on the energy projects that have been launched under CPEC to analyze their impacts on
mitigation of energy crisis and subsequent poverty reduction in Pakistan.

The entire research work is categorized in different sections. First section provides the
introduction of the study. Section two contains relevant literature about the quantification of the
power crisis and its impact on the economy. Section three explores the avenues of SinoPak
energy cooperation under CPEC and their impacts on poverty alleviation in Pakistan. Last
section contains discussion and analysis.

2. Literature Review

When it comes to quantifying energy there is a lot of empirical evidence as to this.
Energydevelopment scholarship is unable to fully quantify energy and this has caused a lot of
problems. The concept of “energy poverty”, as introduced by Boardman, acted to resolve the
issue and aimed to quantitatively approach the issue in the United Kingdom’s economy in
response to the oil price shocks (1970) (Boardman, 1991). Hence the scholarship explores the
energy poverty within the realm of a dual-aspect approach- the availability of energy along with
its affordability. These texts can end up being segregated by three categories, namely; with
regards to energy poverty is the expenditure a household spends on energy consumption,
technological approximations to trace household incomes and conclude at an energy threshold
and the construction of an extensive index for analyzing energy poverty. The first type, with
regards to energy poverty is the expenditure a household spends on energy consumption. When
defining a household one would consider it poor if the household is not being able to spend their
threshold level of its income (Foster, V.; Tre, J.-P.; Wodon, 2000),(Day, R.; Walker, G.;
Simcock, n.d.). This is called by Schuessler(Schuessler, 2014) as the rule of Ten percent. This
approach, nonetheless, contains some vital quantification problems since it is extensively held
by the scholarship that the majority of households usually over-report their shares of income on
consumption of energy and under-report their actual income. Because of its highly technical
nature, it has been revised multiple times. There are a few issues related to this. The second
approach is emphatic on technological approximations to trace household incomes and conclude
at an energy threshold to dub a house in its economic standing (Gonzéalez-Eguino, 2015).
Criticism on approach is faced on the excessive technicality of the approach, thereby making it
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less accessible to the layman. The last approach is concordant with the construction of a
multipronged or extensive index for analyzing energy poverty(Wang, K.; Wang, Y.X.; Li, K,;
Wei, 2015),(World Energy Outlook, 2012). Further, the aforementioned delves deeper to explore
and analyze the subsequent impact of said energy poverty on general poverty alleviation in
Pakistan.

2.1 The unavailability of energy services

In the energy poverty index, one of the key components is the availability of energy services.
Ensuring a continuous and cost-effective energy supply is particularly challenging for
developing countries (Latief, R.; Kong, Y.; Peng, Y.; Javeed, 2020). These nations must not only
address growing energy demands but also increase their renewable energy production to achieve
the Sustainable Development Goals (SDGs 2015) set by the United Nations Development
Programme (UNDP). Shahbaz (2015) highlights that Pakistan's annual Gross Domestic Product
(GDP) growth was constrained by about 2 percent between 1991 and 2013, largely due to energy
shortages. According to Okun's Law, energy shortages lead to higher unemployment rates
(Knotek, E.S., 2007). The existing literature supports a strong connection between energy
poverty and energy services in Pakistan (Mahmood, R.; Shah, 2017; Quratul-Ann, A.-R.; Mirza,
2021).

2.2 Clean Energy
Within this paper there is a lot of literature that is based on clean energy. A lot of economic
growth has taken place which has caused environmental degradation (Ullah & Mahmood, 2020).
There is a major tradeoff between economic development and environmental sustainability. Thus
there should be a mitigation of these mechanisms. The goal should be to move away from
unsustainable sources of energy to more sustainable sources (Wang, K.; Wang, Y.X.; Li, K,;
Wei, 2015; Yu et al., 2020).

The clean energy index states that there are a total of six indicators when it comes to
measuring the level of renewable energy being produced by a country. A country shows its true
commitment to clean energy by using nuclear energy as well as access to clean energy (Thiam,
2011). Conversely, a nation's dependence on dirty energy is shown through the preference for
non-renewable energy, biofuels, and emissions of hazardous gases (Papageorgiou, Saam &
Schulte, 2017). The Paris Climate Agreement (COP21) has placed significant emphasis on
improving environmental quality and reducing reliance on energy sources like coal and fossil
fuels.

2.3 Energy Governance

When it comes to the structures through which governance takes place there is also poverty
related to energy (Nussbaumer, Bazilian, & Modi, 2012; Zaman & Brudermann, 2018; Bazilian,
Nakhooda & Van de Graaf, 2014). In Pakistan, key governance challenges include flawed
pricing mechanisms, substantial line and distribution losses, costly energy projects, and limited
capacity additions. These factors largely determine the extent of energy poverty and insecurity
(Zaman & Brudermann, 2018). Energy governance primarily involves ensuring the provision of
energy services at optimal cost and time (Khalid & Mukhtar, 2016). It has two main aspects:
institutional management and the combination of financial and institutional management. Of
these, institutional and financial governance can be considered exogenous, as they dominate the
governance landscape in Pakistan.

In this context, energy governance issues are closely linked to electricity procurement
and distribution (Khalid & Mukhtar, 2016). Line and distribution losses are often used to
measure the effectiveness of energy governance. According to World Bank statistics, line and
distribution losses in Japan account for about 4.4 percent of total electricity generation, compared
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to 17.5 percent in Pakistan. In the fiscal year 2007-2008, approximately 7.6 percent of total tax
revenue was used to subsidize the energy sector, a figure that rose to nearly 18 percent by 2011-
2012 (Amjad & Burki, 2015). A poor governance structure is evident from the increasing share
of subsidies in the energy sector. Three indicators are used as proxies for energy-related
governance. The first two indicators relate to domestic supply-side governance, while the third
reflects a country's dependence on imported energy. In the case of the third indicator, the greater
a country’s reliance on imported energy, the more vulnerable it is to supply-side shocks that can
negatively affect domestic GDP growth (Zaman & Brudermann, 2018).

2.4 Energy Affordability

It is very difficult to measure energy poverty especially with reference to energy affordability
(Bradley, 2009). However, many scholars argue that it holds significant importance and has
solid theoretical foundations (Whitehead, 1991). Energy affordability refers to a scenario in
which a household can afford energy within the constraints of its budget, which is especially
relevant for low-income households or nations (Pachauri & Spreng, 2011).

In current research, two main methods are used to measure energy affordability: the
expenditure-based and the consensual-based approaches (Bollino & Botti, 2017). The
expenditure-based approach evaluates energy affordability by looking at the percentage of
household income spent on energy, which acts as an indicator of affordability. In contrast, the
consensual-based approach uses macro-level indicators to assess energy affordability. This
study employs three proxy indicators to gauge energy affordability. The first two are the
registration rates of four-wheel and two-wheel vehicles. Motorization rates are commonly used
to compare economic development between nations, with two-wheel motorization particularly
reflecting energy affordability for lower-income populations—higher rates of motorization
suggest greater energy affordability. For instance, Pakistan has only 17 vehicles per 1,000
people, compared to 581 vehicles per 1,000 in the European Union. The third proxy indicator
is the number of gas consumer registrations. As a developing nation, Pakistan is slowly
transitioning from biofuel usage to natural gas, indicating a growing trend in energy
affordability over time.

2.5 Geography of CPEC

This project is a major investment initiative launched by China, encompassing various sectors.
This initiative attracts investment across multiple industries, contributing significantly to the
region's overall development (Khan, Changgang & Afzaal, 2020). A key aspect of CPEC is its
communication infrastructure, which not only aims to improve connectivity but also seeks to
uplift the economic conditions of underdeveloped regions across Pakistan (Khan, Changgang
& Afzaal, 2020).

CPEC is both a developmental project and a strategic endeavor (West, 2016). Although
China and Pakistan have had close ties for decades, CPEC represents an expanded strategic
partnership, particularly in light of China's growing geopolitical ambitions and Pakistan’s
ongoing concerns about security and development. CPEC is expected to enhance connectivity
within Pakistan and with neighboring countries through the construction of highways, railways,
and pipelines, alongside energy and infrastructure projects. These developments aim to address
Pakistan's energy crisis, which is essential for driving the country’s economic growth.

CPEC reflects China’s broader efforts to achieve security through economic
development on a global scale. Given Pakistan's severe energy crisis, which affects nearly
every sector of its economy, Chinese investments in Pakistan’s energy infrastructure under
CPEC are seen as mutually beneficial. CPEC’s energy projects, which include coal, solar,
wind, hydro, and nuclear initiatives, are spread across the country, aiming to alleviate
Pakistan’s energy shortages (see Map 1: Energy Projects in CPEC).
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Map 1: Energy Projects in CPEC
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3 Discussion and Analysis of Energy Projects

This section deals with the multitude of energy projects both in renewable and non-renewable
energy sources between China and Pakistan in general and under the umbrella of CPEC in
particular and their impacts on mitigation of poverty in Pakistan. Most of its primary energy
supplies come from fossil fuels such as oil and natural gas while hydropower remains a major
renewable source of energy beside wind and solar whose proportions are gradually
increasing (Jack Unwin, 2019).

3.1 Coal Projects within CPEC

Recognizing the severity of Pakistan's energy crisis, the country partnered with China to initiate
a series of coal-fired power plants to alleviate the pressing energy shortfall. While the primary
objective is to address the economic and energy challenges in line with global energy strategies,
nations across both the developed and developing worlds are striving to ensure that households
have access to clean and affordable energy by 2030, in alignment with the Sustainable
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Development Goals (SDGs). Pakistan's power crisis remains a significant burden on its
economy, reducing the GDP by an estimated 2 to 4 percent annually (Aftab, 2014). Table 1
below outlines the coal-fired power projects developed under the CPEC initiative in Pakistan.
There is Sahiwal coal power plant, coal-fired power plant at Qasim Karachi, China hub, Engro
Thar, as well as Hubco.

Table 1: Coal Power Projects in CPEC

Senia  Name of the Project 7 Capacity | Status [Est Cost (USS  Jobs

I No MW Million) Created
Saluwal Coal-fired Power 1320 Operational 119122 3770
Plant

2 | Coalfired Power Plant at Port | 1320 | Operational | 19122 4000

Qasim Karach
China Hub Coal Power 1320 Operatioual | 19122 4200

Project, Hub Balochistan

The coal-fired power plants are mostly working other than Engro Thar, which uses
domestic coal, these facilities rely on imported coal and utilize advanced supercritical
technology. These projects have also created nearly 15,000 jobs. The SSRL Thar Coal Blockl
power plant is currently under construction, with around 70% of the work completed, and will
harness local coal to produce electricity. As for the HUBCO Thar Coal power plant, about 75%
of its development is finished, while HUBCO Thal Nova is halfway completed. Most of these
projects are backed by Chinese corporations. Altogether, more than 18,000 employment
opportunities have been generated through these coal-powered projects. While this job creation
figure may seem modest, it has a significant impact on Pakistan’s economy by helping to ease
the energy crisis. The additional 6,600 MW of electricity from these coal plants is vital to combat
energy poverty and will contribute to economic growth and poverty reduction.

Although these coal initiatives contradict the global Sustainable Development Goals
(SDGs) aiming for cleaner, affordable energy, Pakistan's energy crisis necessitates tapping into
its abundant coal resources as a short-term measure. Given the dire need to address the power
shortage, the country is leveraging its coal reserves to meet immediate demand. China has
provided Pakistan with crucial financial and technological support, facilitating the execution of
these projects and further strengthening their bilateral relationship.

3.2 Hydropower Projects under CPEC

Pakistan holds a significant hydropower potential, estimated to generate over 40,000 MW of
electricity (Aftab Ahmad Khan Sherpao, 2021). However, only 15% of this potential has been
exploited. To address the growing energy crisis, it is crucial to tap into the remaining hydel
capacity cost-effectively.

Given Pakistan's financial limitations, attracting foreign investments is necessary to
harness this potential. The “Policy for Power Generation Projects 2002” was introduced to
encourage Foreign Direct Investment (FDI). Under the China-Pakistan Economic Corridor
(CPEC), China has committed substantial investments toward Pakistan’s hydropower sector.
Table 2 outlines the hydropower projects under CPEC. The first is the Karot Hydropower project
which has the capacity of 720 MW. The second is Suki Kinari Hydropower which generates 870
MW. Then there is Kohala hydropower project which is still in progress along with Azad Pattan
hydropower plant. Additional information on the China-collaborated hydropower projects can
be found in table 2 below
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Table 2: Hydropower Projects in CPEC

Senia | Name of the Project Capacity | Status Est. Cost (US § | Jobs

| No. MW Million) Created

T | KarotHydropower Project | 720 | Operational | 1,720 [4870

2 Suki Kinai Hydropower | 870 | Inprogress | 2000 4250
Project

3 .Kohalallydropowchmjccl [ 1124 ln progress [ 2,400 17500

‘4 | Azd  Patan  Hydropower | 700.7 | Inprogress | 1600 3000
Project

Source: CPEC Authority: Ministry of Planning, Development, and Special Initiatives

3.3 Wind Farm under CPEC

Pakistan has substantial wind power potential, especially along its coastal regions. However, this
resource is largely untapped. Wind farms are a critical component in providing clean, renewable
energy, contributing to Pakistan's energy mix, though their role remains small, which will aid in
the implementation of the SDGs. While primary in its benefaction, their abundance is eventual.
Most projects are operational, but wind energy’s contribution remains limited. Therefore,
renewable energy sources such as wind and hydro projects, imperative in alleviating climate and
energy poverty, demand investment. Table 3 provides detailed content regarding the energy
projects under the CPEC banner.

Table 3: Wind Power Projects in CPEC

Serial | Name of the Project ‘Capacity Status  Est. Cost (US § | Jobs

No. MW ' Million) Created

1 Hydro China Dawood Wind | 50 Operational | 112.65 500
Farm, Gharo, Thatta

2 UEP Wind Farm, Jhimpir, | 100 Operational | 250 900
Thatta

3 Sachal Wind Farm Jhimpir, | 50 Operational | 134 450
Thatta

4 Three Gorges Second and | 100 Operational | 150 950
Third Wind Power Project

5 | Westem Energy (Pvi) Lid.| 50 Letier  of| 150
Wind Power Project Intent stage

Source: CPEC Authority: Ministry of Planning, Development, and Special Initiatives
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Majority of the afore-mentioned wind farms are operating, with the exception of Western
Energy project. Relative to other coal power stations or hydro power projects, these farms
result in lesser electricity production in relation to the investment. Moreover, it also
contributes less to job creation relative to hydro power plants, thereby making them more
costly compared to other plants. However, with hindsight of the environmental hindrances
incurred by CO2 emissions, long term investments in renewable energy become more than
pertinent.

3.4 Solar Projects under CPEC
Pakistan also boasts significant solar energy potential due to its sunny climate. Solar power has
been slowly making its way into the energy mix, helping alleviate the electricity crisis.
Pakistan’s weather supplements the sustenance of solar energy. In-spite of the insignificance
of its fraction of total energy production, it is nonetheless on the rise. Solar energy serves as
a viable aspect for energy production to mitigate the extremities of energy poverty. CPEC
aids this by launching solar energy projects in its project. Table 4 lists the solar projects under
CPEC:

Table 4: projects related to solar power within CPEC

Serial Capacity Est. Cost (US Jobs Project Status
No. MW $ Million) Created

Quaid-e-Azam Solar 400 MW completed, 600
1 400/600 520/781 1,200
Park (Bahawalpur) MW under implementation
Source: CPEC Authority: Ministry of Planning, Development, and Special Initiatives

Zonergy, a leading solar energy equipment supplier, tactfully executed the Quaid-e-Azam
Solar Park as the only solar project within the CPEC banner. Essentially, Solar energy power
projects, on large and small scales, are promoted to the CPEC projects, floating the possibility
to install and integrate solar energy into both public and organizations to manage the energy
deficit.

Nuclear energy plays an increasingly important role in Pakistan’s energy mix,
accounting for 6.81% of total energy production. China has been a key partner in this endeavor.
Pakistan's civil nuclear energy collaboration with China began in the late 1970s, driven by
economic and geostrategic concerns. Table 5 provides details of civil nuclear projects between
the two countries:
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Table 5: Civil Nuclear Energy Projects between China and Pakistan

Serial No. | Name of the Project ' Capacity MW | Status
l ' Chashma Nuclear Power Plant-1 | 300 MW ' Operational
(CHASNUPP-1 or C-1)
2 | Chashma Nuclear Power Plant-2 | 300 MW . Operational
(CHASNUPP-1 or C-2)
'3 | C3 and C4 | 315 MW | Operational
4 | Karachi Nuclear Power Plant-2 | 1014 MW ' Operational
(K-2)
5 | Karachi Nuclear Power Plant-3 | 1014 MW . Operational
(K-3)

Note; Karachi Nuclear Power Plant-1 (KANUPP-1 or K-1) 137 MW, General Electric Canada
Source: (Khalid, 2020)

The use of Nuclear Energy entered Pakistan in 1954, with collaboration of the
Pakistan Atomic Energy Commission (PAEC) with the Canadian General Electric Company
in 1959 with the construction of a 137 megawatt Electrical (MWe) nuclear reactor situated in
Karachi. Following the path of Sino-Pak nuclear affiliation in the 1970s, the state’s civil
energy was motivated by economic and geostrategic factors. China aspired to harvest the
strategic partnership with pakistan to establish dominance over India in the South Asian
region, whereas, the state of pakistan benefitted based on energy.

Further, Pakistan acquired China’s Qinshan-1 nuclear power plant. offsetting the
Chashma-1 (C-1), becoming operational in 2000, and C-2, Chashma-2 in 2005. Inorder to
further reduce the gap between energy demand and supply, C-3 and C-4 also emerged, as
rebuttal to India-US nuclear deal 2008. Pakistan's nuclear energy capacity has grown
substantially, with K-2 and K-3 contributing an additional 2,028 MW. By 2030, nuclear energy
capacity is expected to reach 8,800 MWe.

4. Impacts of Energy Projects on Poverty Alleviation

The collaboration between China and Pakistan in the energy sector under CPEC has profound
implications for poverty alleviation. One major challenge Pakistan faces is the widening gap
between energy demand and supply, driven by rapid population growth and industrialization.
With China’s support, Pakistan aims to narrow this gap through renewable energy projects.
Section 5 aims to explore the ramifications of the Pak-China collaboration in mitigating the
prevalent poverty, making it absolute to trail through the consequences of energy poverty on the
socio-economic standing of the state. CPEC allows for an opportunity to draw and implement
policies and projects which can pragmatically subdue the negative consequences of siad energy
crisis.

4.1. Widening Gap between Energy Demand and Supply

Pakistan’s brisk population growth and industrialization has demanded an increase in the energy
supply by factorial nature. Statistics evidence the energy gap to have widened by six times
between 1970-2010 (Asif, 2011). Pakistan's energy demand has increased dramatically over the
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decades, outpacing supply. With CPEC investments, the country aims to bridge this gap by 2030,
focusing on renewables and nuclear energy. Therefore, CPEC’s clean energy projects have
planned to impact the energy supply by 8800MWe positively, primarily through nuclear energy.
The Sino-Pak agreement over C-5 projected to augment the power by 1000MWe (Khalid, 2020),
with significant projects adding copious amounts of energy into the primary energy mix,
bridging the particular energy gap, with hope of favorable impacts on poverty alleviation as well.

4.2. Fuel Mixture and Cost Implications

Pakistan’s reliance on costly imported fuel has strained the economy. While transformations in
the energy mix are significant to explore and establish, energy production no longer remains as
the sole factor of consideration, but also the cost implications. The National Power Policy states
the energy generated by hydro power and furnaces being RS.1 per unit and Rs. 12-17 per unit,
respectively (2016). Accumulating the line loss in transmission and the high cost of production,
the fuel cost supersedes the countries in the Asia-Pacific region (OECD, 2010). This has been a
primary concern of the Sino-Pak energy collaboration. Pakistan's energy demand has increased
dramatically over the decades, outpacing supply. With CPEC investments, the country aims to
bridge this gap by 2030, focusing on renewables and nuclear energy. Renewable energy
resources are to reduce costs, environmental devastation, all whilst achieving the 2015 SDGs;
with subsequent job creation, thereby reducing unemployment as well.

4.3. Circular Debt

Circular debt is another vital issue that requires extensive investigation and solution. In the
energy sector, it is caused by an extensive reliance on expensive energy sources such as oil and
gas. Usually slippages in the payments of energy bills trigger a series of delayed payments for
imported energy. These delayed payments often result in hampering the power plants’ operations
and the eventual outcome is less than optimum utilization of capacity. The circular debt in the
energy department jumped to nearly US $ 5 billion at the end of 2013 and is often cited as a
substantial drag on the energy sector in Pakistan. It is considered a vital element behind the
inefficient operations of “Independent Power Producers (IPPs).”

In spite of the measures taken by the governments in Pakistan for circular debt
retirement, this issue still wields a strong impact on the energy crisis and requires a solution.
Chinese investments in the energy sector of Pakistan under the umbrella of CPEC is a unique
opportunity to reduce the level of reliance on expensive imported energy by exploring and
utilizing new resources of energy such as solar, wind, nuclear etc. The energy projects in solar,
wind, and nuclear energy are anticipated not only to reduce dependency on expensive imported
energy for power generation but also to reduce circular debt.

5. Conclusion

In the modern period, Energy is deemed as part and parcel of everyday life and a lifeline for
countries’ economies. There is a direct relationship between energy poverty/crisis and economic
poverty of a country. Hence, poverty in energy becomes an acute economic problem, and the
rise in energy poverty can lead to multiple social and economic conflicts within a society plagued
by energy scarcity. Similarly, increasing dependence on dirty energy to address the issue of
energy poverty can trigger environmental issues and endanger a country's sustainable
development. Considering all these dimensions of energy poverty, this problem has attracted
worldwide attention requiring its solution on pragmatic grounds.

This study developed an extensive energy poverty index by categorizing it into four
aspects: availability of energy services, clean energy, affordability of energy, and energy
governance. Further a relationship was investigated between energy poverty and economic
growth of a country by utilizing the case study of Pakistan. Against this backdrop, this study
concludes that the economy of Pakistan is on its track to make breakthroughs from energy poor
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to energy rich society. Secondly, energy services availability is also going through its transitional
period owing to intensive electrification. Thirdly, although the supplies of energy in Pakistan
have witnessed improvements, yet it faces serious ramifications for sustainable environmental
quality owing to the rising share of unclean energy into the primary energy mix of Pakistan.
Fourthly, poor energy governance is also a barrier in addressing the problem of energy
poverty/crisis. Lastly, statistically a significant relationship is found between energy poverty and
economic prosperity both in the short and long-run.

The energy poverty/crisis has affected almost every sector of Pakistan’s economy. As
industries keep getting shut owing to the supply or affordability issues of energy, the workers
will keep getting unemployed and would eventually turn to the streets. Along with industry,
agriculture, which is considered the backbone of Pakistan’s economy, is badly hit by energy
poverty in Pakistan. China-Pakistan energy cooperation especially through CPEC, a mega
developmental project, has placed huge emphasis on energy cooperation. Almost half of the total
investment in CPEC is rendered for energy and other related infrastructure projects keeping in
view the intensity of the energy crisis in Pakistan. Energy and related transportation
infrastructure plays a significant role in BRI to foster interconnectivity and opportunities of
increasing trade and investment among the participant countries (Javaid, 2016). Keeping this
objective in view, the CPEC, a flagship project of BRI, has placed huge emphasis on energy
cooperation between China and Pakistan. Energy cooperation strategy emphasized under the BRI
revolves around four significant areas including global diversification of energy (oil and gas)
production, development of energy-related infrastructure, expanding collaboration in energy
technology globally, and sustenance mechanism for international energy governance (Javaid,
2010). Almost all these areas have been extensively emphasized in energy cooperation between
China and Pakistan under CPEC.

The energy projects under the umbrella of CPEC have significantly contributed to
narrowing the gap between energy demand and supply in Pakistan. Concerning the impacts of
energy cooperation between China and Pakistan especially through CPEC, this mega project is
more than capable of addressing most of the issues including the energy crisis that has triggered
high levels of poverty in Pakistan. However, considering the direct relationship between energy
poverty and economic growth, Sino-Pak energy cooperation will help alleviate poverty in
Pakistan by triggering economic activity which is hampered by the looming energy crisis (Javaid,
2016).

Summarizing the discussion, the study concludes that energy poverty/crisis poses grave
dangers to the sustainable development of Pakistan. Availability of energy services at affordable
price, two dominant variables of energy poverty index, can help rescue Pakistan’s economy from
poverty’s vicious cycle.
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