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Chapter-1
INTRODUCTION

Energy is considered to be the lifeline of economic development. For a developing economy with
high population growth rate, it is important to keep a balance between energy supply and emerging
needs of the people. If corrective measures are not effectively anticipated and timely undertaken,
significant constraints start emerging to check development activities. With the help of science and
technology, modern nations are focusing on sustaining their economic growth and competing in
the international market. The rapid growth in technology since the mid of twentieth century has
heavily transformed the structure of industry and society. |

Energy is being used from the very beginning of human civilization. According to a
renowned proverb of science that, “Energy can neither be created nor destroyed, rather it can be
converted from one form to another”. Energy is used in various avenues, i.e. energy lights our
homes and markets, powers our vehicles and runs machines in homes and factories etc. leading to
enhancement of our living standards and bringing more facilities in our life. Total commercial
energy consumption has grown tremendously over the last two centuries; the per capita energy
consumption even in low income countries has more than doubled.

The éxtraordinary versatility of electricity as a source of energy means it can be put to an
almost endless set of applications which includei transport, heating, lighting, industrial appliances
telecommunications and computatioq. Electrical energy is used as the source of power for
manufacturing as well as for refining and processing mineralé. Wi'th“the advent of low-cost
automobiles and the transmission of electricity, the use of energy has been ever growing. Power
plants became larger and larger, and now we have massive generators and hydroelectric dams.
Power lines are stretched for hundreds of miles between cities, supplying electricity to far flung

areas of the whole country. The use of electricity has grown very quickly, roughly doubling for




















































After the first five years of its operation the electricity generation capability rose to 636 MW in
1964-65. At the initiation of WAPDA, the number of electrified villages in the country was 609,
which were increased to 1882 villages (688,000 consumers) by the year 1965. The rapid progress
witnessed a new life to the social, technical and economic structures of the country.

The task of accelerating the pace of power development picked up speed and by the year 1970, the
generating capability rose to 1331 MW with installation of a number of thermal and hydro power
plants. In the year 1980s the system capacity touched 3,000 MW which rapidly rose to over 7,000
. MW in 1990-91.

However, electricity consumption in Pakistan has been growing at a higher pace due to the
increasing urbanization, industrialization, and rural electrification. From 1970 to the early 1990s,
the supply of electricity was unable to keep pace with demand that was growing consistently at 9-
10 percent per annum. In the early 1990s, the peak demand exceeded supply capability by about
15-25 percent, necessitating load shedding of about 1,500 - 2,000 MW?%. On the demand side,
there was a weak link between the electricity price and demand, which failed to manage the
demand. On the supply side, the main reason behind this capacity shortage was the inability of the
public budget to meet the high investment requirement of the power sector, despite the allocation
of a high share to this sector.

In order to eliminate power shortage/load shedding in the minimum possible time, the
Government constituted an Energy Task Force (ETF) in 1993 to devise a consolidated and
comprehensive policy for revamping the energy sector. On the recommendations of this body, the
Government announced a “Policy Framework and Package of Incentives for Private Sector Power

Generation Projects” in 1994, so that the private sector could be incorporated in power

24 Pakistan Energy Yearbook (2010).
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development. The said policy offered a fixed level tariff of USD 5.57/KW? to the prospective
investors (USD 6.1/KW average for 1-10 years) and a number of other incentives to attract foreign
investment in the power sector. The Power Policy 1994 helped in overcoming load shedding in the
country to some extent. In the year 2000, the vertical disintegration of WAPDA started as part of
the country’s new electricity market restructuring and liberalization program. Since then WAPDA

has been transformed into fourteen separate units: 4 thermal power generating companies and 9

distributions and transmission companies, and a hydro generating company retaining the old title.

In November 2005, the Government privatized (74.35 percent) the Karachi Electric Supply
Company (KESC). At present, KESC and WAPDA operate their own networks but they are
interconnected through 220 KV double circuit transmission lines so that they can supply power to
each other. On June 30, 2010, the total generation capacity from WAPDA’s own hydro and thermal
sources plus generation from two nuclear power plants, KESC and Independent Power Producers
(IPPs) stood at 20,922 MW?,

WAPDA suffered from several crucial setbacks, for example dumping of WAPDA’s power
development Program in 1980s, the throwing out of the State Engineering Corporation’s plan to
indigenous power plants in the 1990s, barring WAPDA from thermal power generation in the
1990s, the persistent shelving of the Kalabagh dam proj.ect, the failure to institutg new hydropower
projects and growing reliance on thermal power. In Pakistan, electricity is among the most
intensively used energy resources. Patterns of energy have changed dramaticélly since the onset
of the Industrial Revolution in terms of both energy quantities and energy quality. In Pakistan, 60

to 70 percent of the population has access to electricity consumption?’. They are connected to the

% Economic Survey of Pakistan.
% IPP report.
27 Economic Survey of Pakistan.
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9. Tariq et.al (2009) calculated price and income elasticity of electricity demand in Pakistan, via
the ARDL approach and using time series data from 1979 to 2006. Their results indicate that
4electricity demand is price inelastic in both short run and long run. Moreover, inconie elasticity is
almost unitary in the short run as well as in the long run. In addition, household size has a strong
positive impact on electricity demand in Pakistan. There is also difference in the time period and

procedure of the estimates between our analyses and there’s.

10. Chaudhry (2010) analyzed the economy-wide and the firm level demand for electricity in
Pakistan. He used panel data from 63 countries from 1998-2008, and calculated that the income
elasticity of demand for electricity is approximately 0.69, which implies that a 1percent increase
in per capita income will lead to a 0.69 percent increase in the demand for electricity. On the other
hand the firm level demand (taken from the World Bank’s Enterprise Survey for Pakistan) is
approximately -0.57, which implies that a 1 percent increase in electricity prices will lead to a 0.57
percent decrease in electricity demand. Across sectors, the textile sector has the highest price
elasticity of demand (-0.81), while it is smallest (-0.31) for firms in the electricity and electronics
sector. He also estimates production functions in order to see the impact of electricity shortage on
.manufacturing output. The results show that elasticity of per capita demand for electricity with
respect to per capita income is approximately 0.69 which means that 5 percent increase in per
capita income will increase 3.5 percent in the demand for electricity per capita in Pakistan. Our
study is different from their study as they have taken many countries and we have just focused on
Pakistan.

11. Alter and Haider (2011) analyzed the demand for electricity in Pakistan. They determined the

long run and short run dynamics between electricity demand and its determinants by using time
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to the industrial production; therefore, the government has to develop innovative energy policies
in order to meet the demand for energy. Additionally, the government has to pay serious attention
to alternative energy sources such as solar and wind in order to boost the clean industrial growth.
We have specified the energy to electricity while they take many other sources of energy.

. 16. Afzal (2011) estimated the impact of electricity shortfall and increase in the rate of interest on
the production of textile industry, which is the largest manufacturing sector in Pakistan
contributing more than 60 percent to export earnings. The study adopts the multiple regression
analysis using the 11 years data of textile production, electricity usage and interest rates on credit
to this sector. The results reveal that textile industry is negatively affected by electricity crises and
high interest rates. The industry can be brought to its previous potential level provided the
electricity supply is regulated and concession of easy credit is awarded to this sector. He take
interest rate on production of textile industry while we have just taken electricity and overall

manufacturing sector.

17. Shahbaz and Feridun (2012) tried to identify the long-run equilibrium relationship between
electricity consumption and economic growth in Pakistan for the period 1971 to 2008. They use
the Autoregressive Distributed Lag (ARDL) bounds testing approach and the Toda and Yamamoto
and Wald tests to see the direction of causal relationship betwe;:n these two variables. Their results
~ suggest that the two variables are in the long-run equilibrium relationship gnd economic growth
leads to electricity consumption but not vice versa. The time period is different in our analysis and

also the estimation technique.
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20. ‘Nazima Ellahi (2011) analyzed the joint role of electricity supply and industrial sector
development for economic growth of Pakistan. Theoretically this study is based on endogenous
growth model, and empirically it applies Autoregressive Distributed Lag (ARDL) approach to find
the short-run and long-run estimates. The results reveal that labor, capital, and electricity supply
play an important role in the development of the industrial sector, which in turn is the essential
ingredient of economic growth. The shortage of electricity results in dismal performance of
industrial sector. The results imply that the industrial sector despite the presence of several policy
incentives cannot improve or contribute to economic growth unless the problem of electricity is
‘ resolved. The estimation method is different form our analysis and also she focus on the industrial
sector development of Pakistan.
21. Shahbaz and Lean (2012) estimated the relationship between electricity consumption and
economic growth in Pakistan by éontrolling for and investigating the effects of two major factors
of production, capital and labor. The empirical evidence confirms the co-integration among the
variables and indicates that electricity consumption has a positive effect on economic growth.
Moreover, bi-directional Granger causality between electricity consumption and economic growth
is revealed. Their findings suggest that adoption of electricity conservation policies may
unwittingly decline economic growth, which in turn further decrease the demand for electricity.
Therefore, the government should explore and develop alternative sources of energy as a strategy
rather than just increasing electricity production per se in order to meet the rising demand for
electricity in their quest towards sustaining development in the country. They have checked the

causality tests while we have just analyzed the impact of electricity shortfall on manufacturing

sector.
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1s vital for all activities of life, especially for large scale manufacturing. If labor is available up to
the required level as well as the necessary capital (machinery, equipment, and the building of the
industry) but there is no electricity to run the machines, the production process will remain stand
still and all other factors will be obsolete. The usual tradition in economic analysis has been to
consider capital and labor as the primary factors of production. The secondary/intermediate factors
like raw material and energy requirements are traditionally considered as given. The under-lying
assumption has been the perfectly elastic supplies of secondary inputs. However, this assumption
does not hold so far as the availability of energy concerned. We employ the production function
by considering labor and capital as usual but specifically focusing on electric power explicitly as
a determining input for industrial production. It is true that some manufacturing firms are
generating their own electric power to some extent, however, majority are using the power
provided by the national grid stations. The production function may be expressed in the general
format as follows:

Yie = f(Kit, Lie) Eie) (4.1)
where,
Y;, stands for the output of the i*" industry (i.e, large scale and small scale)
K, stands for capital stock, machinery and equipment (proxied by investment)
L;; stands for labor force employed, (proxied by the cost on wages paid to labor)
E,; stands for electric power consumed by the manufacturing sector (in terms of value of electricity
consumed)
The production function may assume the specific Cobb-Douglas format:

Vi = AKGLEER (4.2)

This may be rewritten in the growth form as:
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Figure 5.1 shows the required electricity and the actual position of electricity for the large scale
manufacturing sector for the second period from 1991 to 2012, this shows a clear picture of the
gap between the required electricity and the actual growth of electricity for the period from 1991
to 2012 for the large scale manufacturing sector. On X-axis we take time period and on Y-axis we
take the growth rate of the electricity both the actual and the estimated. Due to this gap the output
decreased and cause negative impact on the industrial production of Pakistan. As large scale
manufacturing sector have no alternatives to run their big machinery as compared to the small
scale as they have alternatives like power generators and up to some extent urgent power supply
(UPS).

Similarly, Figure 5.2 shows the gap between actual growth of electricity and required growth of
electricity for the period from 1991-2012 for the small scale manufacturing sector. On X-axis we
take time period and on Y-axis we take the required and the actual supply of electricity.

Although the small scale manufacturing sector did not suffer as much because they have
alternatives for electricity to manage it and they can run their machinery with other sources but the

problem is that it is costly than that electricity which is provided by the government.

5.3 Projected vs actual growth of output (comparative analysis)

After we find the required growth of electricity, we next find the projected growth of output in the
second period (i.e. 1991 to 2012) with the required growth of electricity by supposing the
parameters estimated in the first period remains the same over the next period when the electricity
shortfall became problematic and only electricity will be put as the required and not the actual

value in the second period because of load shedding. This is shown in the following table.
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Table 5.3: Estimates of output growth for overall period (i.e. 1972 to 2012)

Variables Coefficient Standard Error P-value
Electricity Growth (E®) 0.814 0.094 _ 0.000
Labor Growth (L#) 1.118 0.009 0.000
Capital Growth (KE&) 1.264 0.238 0.000
Constant 20.016 0.012 0.181
R’ 0.764

Table 5.2 shows the estimated values of output growth for the overall period (i.e. period from 1972
to 2012). The P-values of coefficients for growth in electricity, labor, and capital is 0.000, in each
case, which means that all explanatory variables are significant at 1 percent level. Likewise the
coefficients of all the explanatory variables are positive as in the previous case. There are slight
changes in the values of elasticities. However electricity still remains a necessity for the growth of
output, while capital formation is relatively a luxury. The economic rationale is clear; investment
in the manufacturing sector should be a luxury in the presence of electricity shortfall. The growth
elasticity of output with respect to labor (employment) has somewhat gone down, since many
industrial units were likely to shut down due to electricity shortfall.

The value of R? is 0.76 which means that 76 percent of the variables are explained by the equation.
This is much important situation as compared to the benchmark period. The projected growth of
output is replicated as under,

PP9= ) + ;K9 + @,LS, + azE (5.4)

« Equation (5.4) showé the projected growth of output for tlhe second period (i.e. 1991 to 2012)

where the value of growth of capital (KftJ ) and growth of labor (Lft) remains the same or they are

actual values of the second period (i.e.1991 to 2012) while the value of electricity is taken from
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