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Abstract

The purpose of this article is to give an overview to the current energy crisis of Pakistan. Pakistan is an energy deficient
country and the current power crisis of Pakistan is hampering its economic development. This article investigates the main
causes that have led to the current power shortage of Pakistan. An overview is given to the major causes such as ineffective
power policies, ineffective distribution system and tariff system that have led to the current power shortage in Pakistan.
Additionally, the possible measures that can help to address these issues and help Pakistan overcome its power crisis are

also being presented.
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1. Introduction

In the modern world, the industrial development plays
an important role in the development of every country.
The industrial development in turn depends on a reliable
electricity supply. The increasing worldwide demand for
energy increased the concerns of the different countries
regarding their energy security. Due to this, the focus is
now shifting on the diversification, generation and efhi-
cient allocation of the energy sources. These problems can
be addressed by achieving optimal energy mix through
changes in fuel consumption, by promoting energy effi-
ciency and an effective integration of the renewable energy
sources. For a developing economy like Pakistan, with a
high population growth rate, it is important to maintain
a balance between energy supply and demand as energy
consumption is directly linked to the economic growth
of a country. In recent years, economists have worked on
finding the relationship between the two entities'2. The
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studies** noted that Gross Domestic Product (GDP) of
Pakistan is directly linked to energy in the country which
was found to be thirty percent. In their findings, they rec-
ommended to increase the generation capacity based on
the growing needs of the industrial sector, agricultural
sector and domestic sector in order to achieve sustainable
economic growth.

Figure 1 shows a relationship in which it is seen that
Per capita energy consumption in developed countries
and their Gross National Product (GNP) is much higher
than in countries with low incomes®. A sharp fall from
fifteen to ten percent of the investment in the GDP ratio
for Pakistan between 2008 and 2013 was observed as con-
trary to other South Asian countries. All these reports and
figures further strengthen the notion that the energy cri-
sis of Pakistan is the main cause in the declination of the
exports as well as hampering the economic development
of the country. A deep investigation into its root causes
and practical implementation of their solutions both for
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Figure 1. Per capita energy consumption and gross
national product of different countries.

small as well as large scale is essential for the economic
growth of Pakistan.

2. Issues and Challenges for the
Energy Sector of Pakistan

Figure 2 shows the power hierarchy of Pakistan. The
current power crisis of Pakistan is not only due to the
mismanagement and negligence in the past ten to fifteen
years only. In fact, it is the lack of foresightedness, short
term solutions and non-coherent power policies which
extend along over a quarter of a century. It is likely that
power shortage will increase to 8000 MW by 2017 and
rise to over 13,000 MW in 2020°.

3. Short Sighted Power Policies

A policy decision was made in 1987 that banned Water and
Power Development Authority (WAPDA) from investing
in thermal generation plants. The policy, though novel in
its approach resulted in the shortages of power. Thus, this
change in policy was reflected in the form of power defi-
ciency that had already begun to create serious problems
in the early 90s, when the power shortages were experi-
enced. WAPDA and Karachi Electric Supply Corporation
(KESCO) were responsible for the power supply of the
whole country and they were suffering from large losses
due to corruption, inefficiency and bad governance of
these entities. On the other hand, the government was
not able to invest in new projects in its capacity build-
ing due to the financial constraints. Even the up gradation
and modernization of existing plants was not possible.
Therefore, in order to reform the energy sector, the gov-
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ernment turned to the private entities. It was the fore seed
that a competition from the introduction of the private
firms would result in the better performance of the public
sector energy entities. The power policy of 1994 provided
generous incentives for Independent Power Plants (IPP)
that resulted in the attraction of investments and increas-
ing the production capacity of the system’. However, the
power policy in 1994 was based on a more expensive
generation mix mostly from oil. The oil based generated
power was more costly and the increase in tariffs were
not the true reflection of the cost that WAPDA had to
bear. This resulted in adversing the WAPDA's finances.
The energy policy of 2002 like that of 1994 continued
these policies without any preference given to the source
used for energy production. This resulted in the private
sector happily relying on the thermal power plants that
used exported and expensive furnace oil along with
natural gas.

A major flaw in both the energy policies was that in
spite of the incentives given to the IPPPs there was no
concern shown by the government about the efficiency
at which they were operating. It was the major factor that
the power plants continued to run without having any
check or balance on the efficiency under which they were
operational. In short, the energy policies formulated and
followed during the last two decades have led to the cur-
rent crisis, because of the high costs and an unsustainable
energy production, resulting from a thermal based gen-
eration fuel mix.

4. Inefficient Distribution System

WAPDA was disintegrated into eight distribution com-
panies (DISCOs) under the reforms of 1992 policy to
improve distribution services and to improve the recov-
ery of their debts to strengthen its financial position. It
was expected that independently operating generation
companies having professionally qualified executives will
guarantee better results and lower losses than bureaucrat-
ically run WAPDA. Unfortunately, these targets were not
met. In Pakistan the values for the transmission and dis-
tribution losses are higher as compared to other countries
as shown in Table 1% Electricity theft commonly called
as administrative losses, has reached new heights in the
recent times”. Many of the DISCOs as shown in Table 2
continue to show distribution losses from 20% to 40%,
which are very high as compared to other well perform-
ing DISCOs".
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Figure 2. Power structure of Pakistan.

5. Tariffs

The National Electric Power Regulatory Authority
(NEPRA) is the regulatory body that determines the tar-
iffs of each DISCO, which is forwarded to the government

that notifies a unified tariff. Due to a high generation cost
and losses there is a difference between the tariffs deter-
mined by the NEPRA and the tariffs that are announced
by the government to be charged from consumers. This
difference is paid by the government in the form of the
subsidy. Despite substantial tariff increases over the last
four years, this gap continues to increase. The inability of
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the government to pay the differential cost to the DISCOs
results in the form of the circular debt.

Over the past few years, the government has given
millions of dollars in order to reduce this circular debt,
but it continues to grow with the passage of time'’. This
circular debt has resulted in a number of the negative
effects such as underutilization of the generation capac-
ity, a higher cost of the electricity generation due to the
low plant capacity factors and a lack of trust for the future
foreign investments in the power and energy sector of
Pakistan. There is no short cut to reduce this circular debt.
The consumer end tariff rationalization that truly reflects
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Table 1. Transmission and distribution losses of different countries

SI. NO. | Heading Number Two Country Name Tll;zi'lcs::lizzz:oafliiel)';itt::) gtlll(t);ulg(;s::;:s
1. Germany 4.3 Percent
2. Australia 5.3 Percent
3. United States 6 Percent
4. Malaysia 6.4 Percent
5. United Kingdom 7.6 Percent
6. Saudi Arabia 9.4 Percent
7. Russia Federation 10 Percent
8. Bangladesh 10.3 Percent
9. Iran 14.6 Percent
10. Pakistan 16.9 Percent
11. India 21.1 Percent
1. Developing 'Cour'ltries (UN 16.1 Percent

Classification)
13. Average Value of the World 8.1 Percent

Table 2. Transmission and distribution losses of distribution companies (DISCO’s) of Pakistan

Year 2011-2012 Year 2012-2013
SL. Name of the Distribution Target for the Percentage |  Actual Percentage Transmission
No. Company Transmission and of Transmission and | and distribution
distribution losses set by | Distribution Losses losses set by
NEPRA incurred in DISCO’s NEPRA

L gl;;ncag;d Electric Supply Company Limited 9.50 9.52 9.50

5 %f}l;;)(r:eoE)lectric Supply Company Limited 12 135 12

3. (GGu]jEr;gv(;z;la Electric Power Company Limited 10,50 1122 10.50

" f;]ias;?g;;d Electric Supply Company Limited 10.83 10.90 10.83

5, Xg;g gl)ectric Power Company Limited 15 1791 15

6. f;lsgl;acwoa; Electric Supply Company Limited 28 35.08 28

7 (}II;rggrcag;;d Electric Supply Company Limited 2 2773 2

8. %Egtég;ectric Supply Company Limited 18 20.56 18

9. ?sgéro Filectric Power Company Limited )8 39.14 28
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the cost of the energy production and measures taken in
order to reduce the theft of electricity can help to reduce

this debt.

6. Solutions

Energy is essential to economic and social development
and improved quality of life. The current energy situation
in Pakistan is due to the reasons explained in the fore-
going section. The complexity and serious consequences
due to the energy crisis in Pakistan, requires that swift and
serious actions are taken that would result in an uninter-
rupted supply of electricity to our industrial, agricultural
and domestic consumers. The following measures could
be taken in an effort to resolve the current crisis.

7. Altering the Generation Mix

There is a need to change the current and expensive
12,13-19

energy mix of Pakistan
fossil fuels is also resulting in high greenhouse gas emis-
sions. This can be achieved by placing a ban on future
generation plants that are based on oil. Priority should be
given to power plants that are based on a cheaper source
of energy such as hydro power plants®. In this regard,
several measures have already been taken by the govern-
ment by installing hydro power plants that could help in

and energy production from

reducing the gap between demand and supply. A list of
the future hydro power plants is given in Table 3.

8. Power Theft and Tariff
Rationalization

In addition to an expensive energy mix, another important
reason for the rising cost of electricity has been excessive
transmission and distribution losses. Stringent measures to
check theft of electricity, with strict regulations and their
practical implementation with the help of law enforcement
agencies will be necessary in order to reduce these losses.

Another problem is that consumers of effectively
functioning DISCOs have to pay for the corruption, theft
and inefficiency of poorly functioning DISCOs. Its major
cause is the unified tariff system. The real purpose for the
establishment of DISCO’s was that NEPRA would deter-
mine different tariffs for each DISCO that would have
been based on its performance. Unfortunately, this aim
was never met. The current system of uniform prices with
subsidies provided by the government provides no incen-
tives for these DISCOs to improve their performance. It is
imperative to introduce a performance based pricing sys-
tem for each DISCO as determined by NEPRA. The poor
performance should be addressed immediately and must
be resolved in a given time frame otherwise penalized in
the form of a higher tariff.

Table 3. Upcoming independent power producer’s hydro power projects

S1. No. Project Location Capacity (MW) | Projected Completion Year
Patrind Kunhar River,Khyber
1. Hvdropower Project Pakhtunkha/Azad Jammu 147 2017
yarop ) and Kashmir
5 Gulpur . Poonch River, Gulpur, . 100 2018
Hydropower Project Azad Jammu and Kashmir
Sehra Poonch River,
> Hydropower Project Azad Jammu and Kashmir 130 2018
Suki kinari Hydropower |  Kunhar River, Mansehra,
4 project Khyber Pakhtunkha 870 2020
Karot Jehlum River, District
> Hydropower Project Rawalpindi, Punjab 720 2020
Azad Pattan Jehlum River,Sudhnoti,
6. Hydropower Project Azad Jammu and Kashmir 640 2020
Chakothi-Hattian Muzaffarabad,
7 Hydropower Project Azad Jammu and Kashmir 500 2020
Kohala Jehlum River/Kohala,
8. Hydropower Project Azad Jammu and Kashmir 1100 2020
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9. Capacity Building of Public
Sector Plants

The power plants run by the government urgently
need investment in order to restore their productivity.
Improving the efficiency of these power plants can help to
decrease the gap between demand and supply. This invest-
ment would not only increase the generation capacity of
these power plants, but would also help to improve the
plant capacity factor thus reducing the cost of the unit of
the electricity that is produced and sold to the consumers.
Theft of oil is another issue that needs to be resolved in
these publicly operating generating units. A strict control
and audit by a neutral party can help to check this pilfer-
age but would also ensure that the oil provided to these
entities meets the required standards.

10. Energy Conservation and
Demand Side Management

Figure 3 shows the energy consumption pattern for the
last five years which shows that the major sector for the
energy consumption in Pakistan is domestic sector’. The
gap between the demand and supply of electrical power
can also be reduced by improving the consumption of
electricity, especially during peak hours with the help of
time metering method*#*. Similarly, the energy consump-
tion can also be reduced on the demand side by adopting
energy efficient measures such as use of energy efficient
devices and appliances in households and industry. An
awareness campaign should be started on a national level
that creates awareness among the masses to avoid wastage
of electricity.

Electricity Consumption in Different Sectorsin Percentages in the Last Five Years
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Figure 3. Energy consumption by different sectors of
Pakistan.
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11. Conclusion

This article highlights the major issues for the power cri-
ses of Pakistan. It is the need of the hour that coherent
and foresighted national level policies are formulated that
have national consent to set up future power generating
plants by employing local resources, such as water, coal,
nuclear and renewable energy sources to solve the present
energy crises of Pakistan. Additionally, by improving the
infrastructure and improving the managerial issues of the
power distribution hierarchy, the power crises of Pakistan
can be reduced by a significant amount.

12. Acknowledgements

The authors would like to thank the reviewers for their
valued comments and suggestions.

13. References

1. Ozturk I. A literature survey on energy-growth nexus.
Energy Policy,. 2010 Jan; 38(1):340-9.

2. Bowden N Payne JE. Sectoral analysis of the causal rela-
tionship between renewable and non-renewable energy
consumption and real output in the US. Energy Sources,
Part B Econ. Planning, Policy. 2010 Sep; 5(4):400-8.

3. Ageel A. The relationship between energy consumption.
2001; 8(2):101-10.

4. Asafu-adjaye ]. The relationship between energy con-
sumption , energy prices and economic growth: Time
series evidence from Asian developing countries. Energy
Economics. 2000; 22(6):615-25.

5. World development indicators data. Available from: http://
data.worldbank.org/data-catalog/world-development-in-
dicators

6. Muhammad S, Shahbaz M, Mp r a, no. 35588, 2011.

7. Fraser JM. Lessons from the independent private power
experience in Pakistan; 2005.

8. World Development Indicators. The World Bank. Available
from: http://wdi.worldbank.org/table/5.11

9. Qureshi SA, Mahmood E Evaluation by implementation of
distribution system planning for energy loss reduction. Pak
J Engg and Appl Sci. 2009; 4:43-55.

10. Available from: http://www.nepra.org.pk/

11. M. Analysis, “Mp r a,” no. 55929, 2014.

12. Farooq MK, Kumar S, Shrestha RM. Energy, environmen-
tal and economic effects of Renewable Portfolio Standards
(RPS) in a Developing Country. Energy Policy. 2013 Nov;
62:989-1001.

Indian Journal of Science and Technology



Gussan Maaz Mufti, Mohsin Jamil, Muddasar Nawaz, Mobeen-ur-Rehman, Syed Zulgadar Hassan and Tariq Kamal

13.

14.

15.

16.

17.

18.

Amer M, Daim TU. Selection of renewable energy technol-
ogies for a developing county: A case of Pakistan. Energy
Sustain Dev. 2011 Dec; 15(4):420-35.

Awan AB. Khan ZA. Recent progress in renewable energy-
Remedy of energy crisis in Pakistan. Renew Sustain Energy
Rev. 2014 May; 33:236-53.

Sahir MH, Qureshi AH. Assessment of new and renewable
energy resources potential and identification of barriers
to their significant utilization in Pakistan. Renew Sustain
Energy Rev. 2008 Jan; 12(1):290-8.

Mirza UK, Ahmad N, Harijan K, Majeed T. Identifying
and addressing barriers to renewable energy develop-
ment in Pakistan. Renew Sustain Energy Rev. 2009 May;
13(4):927-31.

Amjid SS, Bilal MQ, Nazir MS, Hussain A. Biogas, renew-
able energy resource for Pakistan. Renew Sustain Energy
Rev. 2011 Aug; 15(6):2833-7.

Demirbas A. Global renewable energy projections.
Energy Sources, Part B Econ Planning, Policy. 2009 Oct;
4(2):212-24.

Vol 9 (36) | September 2016 | www.indjst.org

19.

20.

21.

22.

23.

24.

Aras H, Balli O, Hepbasli A. Global solar radiation poten-
tial. Part 1: Model development. Energy Sources, Part B
Econ Planning, Policy. 2006; 1(3):303-15.

Yiiksel I. Dams and hydropower for sustainable develop-
ment. Energy Sources, Part B Econ Planning, Policy. 2009
Jan; 4(1):100-10.

Private power and infrastructure board. Available from:
http://www.ppib.gov.pk/N_upcoming_hydel.htm
Hydrocarbon Development Institute of Pakistan.

Malik A. How Pakistan is coping with the challenge of
high oil prices. The Pakistan Development Review. 2007;
46(4):551-74.

Fadaeenejad M, Radzi MAM, AbKadir MZA, Hizam H.
Assessment of hybrid renewable power sources for rural
electrification in Malaysia. Renew Sustain Energy Rev. 2014
Feb; 30:299-305.

Indian Journal of Science and Technology | 7 -



