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1. INTRODUCTION

Restricting energy imports and total primary energy supply are the two direct
policy options used for the improvement of energy security. Restricting energy imports
directly reduce energy import dependency that leads to diversification of energy
resources and ultimately enhances energy security while total energy supply reduction
affects the energy security through the diversification of efficient technology mix and
energy resources supply mix.

As energy is a vital element for sustained economic growth and development,
therefore energy consumption is used as a basic indicator of people living standards. Due
to technological and industrial development, the demand of energy in Pakistan is
increasing more than the total primary energy supply; therefore, it is confronting the
severe energy deficit today. So there should be a serious concern for the government
about the energy security and should take enough actions for the development of
indigenous alternative and renewable energy resources.

Energy security, particularly security of oil supply, has become a key political and
economic issue in recent years. Energy security in simple words means the security of
energy supply. From economic point of view, energy security refers to the provision of
reliable and adequate supply of energy at reasonable prices in order to sustain economic
growth.

Pakistan as an energy deficient country is facing the challenge of energy security.
A few papers analysed this issuc highlighting just the energy situation of the country,
ignoring the analytical side of the issue. Sahir and Qureshi (2007) gave an overview of
the energy security issues in the global and regional perspectives and depicted the
specific implications and concerns for Pakistan. Moreover, the global and regional energy
security is not vulnerable to shortage of energy resources but may be exposed to energy
supply disruption and availability of tradable resources and threatened by growing
terrorism and geopolitical conflicts.

Due to limited fossil fuel resources and poor economy, a huge portion of the
population in Pakistan still have no access to modern day energy services such as
electricity [see Mirza, ef al. (2003); Mirza, et al. (2007a); Mirza, et al. (2007b)]. To
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4.2. Service Demand Projection

Service energy demand is projected through three different techniques using
econometric models as well as using identity relating service energy demand in particular
sector to GDP and Value Added of the particular sector. In the econometric approach, we
consider dependent variables such as number of energy devices, passenger kilometres, ton
kilometres etc to be depended on independent variables such as Gross Domestic Product
(GDP) and population, while the other approaches consider the service demand of
particular sector in particular year is depended on the service demand of sector in base year
multiplied by the ratio of the current year GDP and base year GDP; the service demand of
particular sector in particular year is depended on the service demand of sector in base year
multiplied by the ratio of the current year value added and base year value added.

The econometric approach was used to project the service energy demand in transport
and residential sector, while the service energy demand in industrial, commercial and
agriculture sector was projected through economic value added and GDP approach.

Service demand projection for fans, air conditioners and cooking is based on the
GDP growth through the following formulation:

GDP,

SDi,k,t = SDi,k,O X GDP

Where SD, ., SD, o are service demand of sector / sub-sector k, in year ¢ and base year
respectively, GDP, and GDP, represent Gross Domestic Product in year ¢ and Gross
Domestic Product in base year.

Service demand projection for agriculture, commercial and industrial sector is
based on the following formulation:

VA.
SD, o = SD; 0 % VAT’k’t

1.k,0

Where SD; ., is service demand of sector i subsector & in year ¢, SD; ., is service demand
of sector i subsector & in base year, V4, is the ith sector kth subsector value added in the
base year and V4, is the ith sector kth subsector value added in the year ¢.

Electricity-related service demand and supply was considered in six time slices
along with two seasons (summer and winter) and two periods (peak and off-peak) so that
the variation of electricity loads on the energy system can be reflected.

5. SCENARIOS DESCRIPTION

Three scenarios were studied: (i) Base case, (ii) energy import reduction case, and (iii)
primary energy supply reduction case. Details of the scenarios are expressed as follows.

5.1. Base Case

In this case, Pakistan GDP growth rate was assumed to grow at an annual growth
rate of 7.0 percent and the growth rate of population was estimated at an annual growth
rate of 1.9 percent based on the GDP and population data for the period of 2000-2013
[Pakistan (2006-07) and World Economic Outlook Database (2008)].
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