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INTRODUCTION

ROBERT M. HATHAWAY

Pakistan’s development vision for an expanded economy, increased industrializa-
tion, and elevated standards of living will demand enormous amounts of energy;
and the links between sustainable development and energy will require major
efforts for long term energy security.”

—Pakistan Planning Commission’

akistan’s economy is growing, and with this growth comes

higher energy consumption and greater pressure on the country’s

energy resources. At present, demand for energy exceeds sup-
ply, and power outages and planned power cuts (euphemistically termed
“load-shedding”) are common. In addition to the economic costs, en-
ergy shortages can foster political instability. June 2006 saw angry public
protests in Karachi and riots in Liaquatabad over repeated power failures.
A widespread power outage across much of the country three months
later triggered panicky rumors of a coup. This unrest may be only a fore-
taste of things to come. Absent drastic action, Pakistan’s energy situation
is expected to get worse in the years ahead.

Today, oil and natural gas supply the bulk (roughly 79 percent) of
Pakistan’s energy needs. However, the consumption of those energy
sources vastly exceeds the indigenous supply. For instance, Pakistan
currently produces only 19.9 percent of the oil it consumes, fostering a
dependency on imports that places considerable strain on the country’s
financial position. While the present situation with respect to natural gas
production is not nearly as serious, Pakistan’s projected natural gas needs
are expected almost to double (from 2004 levels) by 2010.

On the other hand, hydropower and coal are perhaps underutilized
today, as Pakistan has ample potential supplies of both, at a time when

Robert M. Hathaway is director of the Asia Program at the Woodrow Wilson

International Center for Scholars.



Robert M. Hathaway

these resources provide for relatively little (a combined total of 20 per-
cent) of Pakistan’s energy needs. Pakistan’s proven coal reserves are the
world’s sixth largest, and the Pakistani government intends to increase
the share of coal in the overall energy mix from 7 to 18 percent by
2018—a course that may make sense from an energy standpoint, but
which carries troubling environmental implications. Meanwhile, wide-
spread public opposition has significantly slowed the government’s plans
to build dams capable of generating electricity.

Nuclear power at this point accounts for only 1 percent of Pakistan’s
energy consumption. Pakistan has two civilian-use nuclear reactors,
while construction on a third began in 2006. The present government
has announced plans for Pakistan to develop a generating capability of
8,800 megawatts (MW) of nuclear energy by 2020, compared to the
country’s current output of less than 450 MW. Pakistan has denied press
reports that it is negotiating with China to buy six to eight additional
reactors. But Islamabad has urged the United States and other western
countries to help it develop civilian nuclear technology to meet its grow-
ing energy needs, an idea certain to meet with resistance in the West.

Pakistan’s minister for petroleum and natural resources has identified
energy as the most important input for the country’s economic devel-
opment. The uninterrupted supply of energy to fuel the nation’s econ-
omy, he has declared, should be the highest priority for the country’s
economic managers. Salman Shah, a senior official in Pakistan’s finance
ministry and adviser to the prime minister on finance and revenue, has
underscored Pakistan’s intent to ensure energy security with talk about
positioning the country as “a new energy hub for the region.”

The need to address Pakistan’s present and prospective energy re-
quirements was a topic of discussion during President George W. Bush’s
March 2006 visit to Pakistan. The joint statement issued by the U.S. and
Pakistani presidents at the conclusion of the Bush trip committed the
two countries to holding a high-level energy meeting “to inaugurate
an energy working group, which will explore ways to meet Pakistan’s
growing energy needs and strengthen its energy security,” and to work-
ing together “to develop public and private collaboration on a broad
range of energy sources.”

On June 23, 2006, the Woodrow Wilson International Center for
Scholars hosted a day-long conference, organized by the Center’s Asia



Introduction

Program, to look at Pakistan’s energy needs over the next 25-30 years,
and to foster informed discussion on how Pakistan might succeed in
meeting its energy requirements in the decades ahead. Conference par-
ticipants were invited to consider what steps—Dby the Pakistani govern-
ment, Pakistan’s private sector, foreign investors, and the international
financial institutions—might be taken today so that Pakistan will be
prepared to meet its energy needs tomorrow. Many of the essays printed
here were first written for that conference. Others were solicited after
the conference for inclusion in this collection.

In the volume’s opening essay, Mukhtar Ahmed, energy adviser
to the Pakistani prime minister, explores the energy challenges fac-
ing Pakistan and lays out the energy policies of the current Pakistani
government. Observing that 40 percent of Pakistani households are
not even connected to the electrical grid, Ahmed warns that over the
next 20 years, the country’s overall demand for energy will increase by
350 percent. During this period, the percentage of Pakistan’s total en-
ergy needs met from domestic sources will fall from 72 to 38 percent.
Ahmed writes of the need to develop an integrated energy development
plan combining energy imports, the development of indigenous en-
ergy resources, a more diversified energy mix, and programs emphasiz-
ing greater energy efficiency and better management. In the near term,
gas imports via pipeline can deliver energy at competitive prices. The
government gives a high priority to tapping the energy resources of
Pakistan’s neighbors, Ahmed asserts; several projects for the import of
natural gas from the Middle East and Central Asia and of power from
Tajikistan and Kyrgyzstan are under consideration. Moving from the
near to the medium term, Pakistan will need to develop the rich coal de-
posits of the Thar desert, as well as nuclear power. The “cornerstone” of
the government’s long-range policy, Ahmed states, involves a shift from
a predominantly state-controlled industry to an arrangement where the
private sector plays a leading role in the development and management
of the country’s energy program.

Shahid Javed Burki, for many years a senior World Bank official
who also served briefly as finance minister of Pakistan, provides a histor-
ical context in which to place Pakistan’s current challenges. For nearly
six decades, he writes, no Pakistani government made a serious effort

to prepare for the country’s energy requirements. As a consequence,
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Pakistan has been saddled with “weak institutions, inappropriate pricing
policies and insufficient public sector investment.” The net result, Burki
observes, citing the government’s own figures, is that by 2030, energy
demand in Pakistan will be almost 64 percent greater than projected
supply. Unless Pakistan moves to address this shortfall, he warns, the
country will inevitably pay a large cost not only in an economic sense,
but also in terms of a rise in Islamic extremism and slower progress to-
ward political democracy.

Burki criticizes the Pervez Musharrat government for resorting to
ad hoc measures to deal with Pakistan’s energy needs and for failing to
address deep-rooted structural problems in the energy sector. The gov-
ernment’s so-called strategy for placing the country on a sustainable path
of development is, in fact, “no more than a long wish-list of projects and
intentions.” Pakistan must develop a “comprehensive strategy” for meet-
ing its energy needs over the next quarter century. Such a strategy would
offer realistic approaches for addressing the widening energy supply-de-
mand gap and, among many other things, would require greater political
will than the government has displayed to date to overcome resistance
to the construction of the dams that will enable the country to exploit
its enormous hydroelectric potential. Burki also places considerable em-
phasis on the development and exploitation of new technologies, such
as those that could turn cellulose into energy, as a means for Pakistan to
meet its coming energy requirements.

Several of the contributors to this volume emphasize that a lack of ac-
cess to modern energy services is inextricably linked to poverty and to
a country’s failure to meet the basic needs of its people, including food,
shelter, health care, and education. Sabira Qureshi looks at the links
between energy policy and poverty reduction efforts, and asks how en-
ergy policy and energy programs can be better leveraged to address the
challenge of reducing Pakistan’s high poverty rates. Study after study,
Qureshi writes, has demonstrated that a lack of access to modern en-
ergy supplies inhibits the ability of the poor, particularly the rural poor,
to escape from poverty. Yet in Pakistan, as elsewhere in the develop-
ing world, energy policy is “disproportionately oriented towards the
elite rather than the poor.” Those responsible for formulating Pakistan’s
energy policy, Qureshi laments, “continue to concentrate on meeting

the country’s rapidly growing energy needs in the formal sector, while
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failing to respond to poverty reduction needs, particularly as they relate
to rural household consumption.” And because the majority of Pakistan’s
poor are female, government energy policies must explicitly recognize
the need “to mainstream gender” in all energy initiatives.

Dorothy Lele insists that social and human development should be
the ultimate objective of Pakistan’s energy policies, not just a fortunate
by-product. The poor, she writes, usually pay a higher percentage of their
income on energy, and much more per unit of “useful energy service”
than the rich. (Qureshi cites a study that found that low-income rural
households spend 21 percent of total household expenditures on fuel.)
Modern energy services, Lele maintains, “can transform the lives of the
poor by increasing the productivity of their labor, providing new em-
ployment opportunities, reducing the time spent in arduous tasks,” and
eliminating the damaging health effects of traditional cooking stoves.

Lele and Qureshi both stress the significance of biomass (primarily
firewood, dung, and crop residues), noting that these materials comprise
a substantial proportion of total energy consumption in Pakistan and
are the primary household fuel in rural areas, irrespective of household
income, and in low-income urban households. Most biomass energy is
used by women for cooking. Given its importance for the majority of
the population, Lele writes, and given the fact that biomass will play an
essential role in energy use in Pakistan for many years to come, the ex-
clusion of this form of energy from energy sector planning and programs
and the lack of attention given to improved biomass use constitute seri-
ous shortcomings in Pakistan’s current approach to energy. Lele readily
concedes that the government needs to develop modern fuels, but asserts
that this focus “neglects the barriers involved in their adoption by large
segments of the population, and the urgent need for improving current
damaging fuel-use practices.”

Both Lele and Qureshi highlight the manner in which a lack of ac-
cess to modern fuels reinforces Pakistan’s gender divides. Energy pov-
erty, Qureshi writes, “further marginalizes rural women and girls who
spend a disproportionate amount of their time collecting fuel-wood and
water,” which leaves them with little opportunity to engage in more
economically productive activities. “When women’s labor is not val-
ued,” Lele adds, “the time and effort they spend on fuel collection and

food preparation are not seen as important.” Consequently, they find it
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difficult to draw attention to their plight. Lele asks whether the neglect
of biomass in commercial energy planning is not linked to the predomi-
nance of women in biomass energy use.

Qureshi also highlights the situation in Baluchistan, the largest and
least developed of Pakistan’s four provinces, where an insurgency that
has simmered for decades has recently become a more serious challenge
to Islamabad. Baluchistan has vast reserves of natural gas, petroleum, and
minerals, Qureshi notes, yet for all its wealth, 45 percent of the popula-
tion lives below the poverty line. While its natural gas generates huge
revenues for the central government, most of the province, except for a
few cities, remains without access to natural gas, and Islamabad returns
to the province only a tiny percentage of the revenues it receives from
Baluchistan’s natural gas. Baluchistan’s grievances with Islamabad go far
beyond energy issues, but the failure by a succession of central govern-
ments to ensure that the province receives benefits commensurate to its
energy wealth has helped create a serious security problem for Pakistan.

Robert Looney, an economist and professor of national security
affairs at the Naval Postgraduate School in Monterey, California, sets

H

out seven “energy futures’—alternative scenarios of growth and energy
needs, based on a macroenergy forecasting model that simulates differ-
ent patterns and rates of investment and energy availabilities between
now and 2035. The models attempt to predict how different investment/
energy supply mixes will affect the overall economy. Looney’s model-
ing suggests that an economic environment characterized by high rates
of sustained investment and a major expansion of Pakistan’s hydroelec-
tric generation capacity is most likely to produce sustained economic
growth, especially if supported by substantial loans from international
agencies. The author is suitably modest in the predictive capabilities of
his models. What takes place outside the energy sector, he cautions, may
have consequences that are just as important for the country’s energy
future as policies directly targeted at the energy sector. True enough, yet
it appears indisputable that choices in the energy sector made today will
have a major impact on whether Pakistan succeeds in generating high
GDP growth rates a generation hence.

The essay by Vladislav Vucetic and Achilles G. Adamantiades,
both of the World Bank, focuses specifically on Pakistan’s power sector,
with particular emphasis on the status of the reforms initiated in the

10
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1990s and on the remaining challenges facing the sector. Historically,
the authors note, Pakistan’s power sector was organized into two state-
owned, vertically integrated utilities, KESC (which served Karachi and
adjoining areas) and WAPDA (which served the rest of the country). In
2005, 73 percent of KESC was sold to private investors. In addition, the
country has 16 independent power producers today. Yet, because of a
lack of managerial and financial autonomy, the power sector continues to
function largely as a centrally controlled, vertically integrated monopoly.
The authors provide a troubling assessment of the state of Pakistan’s elec-
tricity sector—demand is approaching maximum production capacity,
while institutional capacity for policy development and implementation
remains low. Failing to resolve these problems may cause investment
delays and hamper Pakistan’s economic growth.

The Vucetic/Adamantiades essay is one of several contributions in this
volume that discuss privatization and argue that Pakistan is unlikely to
address its energy challenges successfully without the active participation
of the private sector, both domestic and foreign. Sanjeev Minocha of
the International Finance Corporation, a major source of private sector
financing, describes the benefits, from a financing standpoint, of private
sector involvement in oil and gas projects. From the perspective of the
state, Minocha notes, enlisting the private sector to assume much of the
risk associated with oil and gas exploration and development can gener-
ate immense revenues with little or no provision of government capital.
Private investors are also useful partners in raising the large amounts of
capital required for transmission, distribution, and storage infrastructure.
In addition, partnership with the private sector brings new technologies
and operational efficiencies and helps expand local skaills.

Several of the essays presented here feature perspectives from the
Pakistani and American business communities. Pakistani businessman
Asad Umar notes that until the early 1990s, the private sector’s par-
ticipation in the energy sector was limited largely to exploration and
production. Over the past decade, however, a number of new com-
panies, including prominent international corporations, have become
major players in Pakistan. Privatization of formerly public sector entities
has dramatically changed the energy landscape in recent years. Umar
emphasizes four roadblocks keeping private enterprise from playing an

even larger role in the energy sector: the unstable political situation and

1
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attendant law and order problems in Baluchistan; delay in the priva-
tization of public sector energy companies; the political controversy
and provincial disagreements associated with storage-based hydroelec-
tric power generation projects; and overlapping responsibilities of the
Private Power and Infrastructure Board and the National Electric Power
Regulatory Authority. Umar remains optimistic, however, predicting
that the role of the private sector will expand in the years ahead, as the
government continues its policies of privatization and deregulation.

John R. Hammond of the U.S. Energy Association observes that
U.S. investment in Pakistan has traditionally been substantial, but notes
a significant drop since 2004. Whereas in 1995 approximately 18 U.S.
energy companies were involved in Pakistan, today this number has
shrunk to only five or six. This diminished interest in Pakistan is due
only partially to developments within Pakistan, Hammond explains;
increased U.S. demand has created new opportunities for American
companies at home, while a restructuring of the U.S. energy indus-
try has also reduced the industry’s appetite for overseas investments.
Nonetheless, Hammond also underscores a perception in the U.S.
energy industry of heightened political and security risks in develop-
ing countries, including Pakistan. Unless foreign investors feel safe in
Pakistan, Hammond seems to be saying, they are unlikely to be enthu-
siastic about doing business there.

Observing that the country will require immense new supplies of
electricity by 2030, Hammond argues that Pakistan offers inviting op-
portunities for foreign investors. But, he adds, significant barriers inhibit
U.S. investment in Pakistan’s energy sector today, including a lack of
knowledge on the part of American businesses about Pakistan’s market
and regulatory structure; a U.S. preference for sales of goods and ser-
vices instead of investments; and financing difficulties due to political
and financial risks. Pakistan needs to demonstrate to the investing world

s

a “show me element’—successful, unaltered private power investment
projects that operate without government interference in contractual
agreements. While not minimizing the remaining barriers to increased
U.S. investment in Pakistan’s energy sector, Hammond, like Umar,
credits the Pakistan government with taking meaningful steps to over-
come these obstacles, and predicts an improvement in the medium-term

investment climate for U.S. (and other foreign) companies.
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The U.S. Chamber of Commerce’s Aram Zamgochian lists seven
criteria foreign investors look for before deciding to do business in
Pakistan’s power sector. Like several of the other authors in this volume,
Zamgochian gives the Pakistan government credit for opening its en-
ergy and power sectors, and instituting many of the policies necessary to
attract foreign investors. Privatization and deregulation in the oil sector
are progressing steadily, he asserts. Efforts in building a strong infra-
structure, on the other hand, have been lacking, and Pakistan’s poor in-
frastructure results in an estimated 30 percent loss in transmission. Power
theft also remains a major problem, he reports. Zamgochian warns that
environmental degradation is another issue that potential foreign inves-
tors in the energy sector consider when making investment decisions.

The essay by Bikash Pandey, director of the South Asia Clean
Energy program at the U.S. nonprofit Winrock International, focuses
more directly on clean energy and renewable energy options for Pakistan.
Pakistan’s renewable energy potential—hydro, wind, and solar—is sub-
stantial, Pandey asserts, although presently this potential remains largely
untapped. Escalating petroleum prices in recent years have given Pakistan
an additional incentive to invest in renewable energy technologies. In
2003, the government ambitiously declared that by 2015, 10 percent of
the country’s total energy supply would come from renewable energy
sources, and established the Alternative Energy Development Board to
coordinate renewable energy promotion. Modest steps in the direction
of greater reliance on renewable energy, such as pilot projects and mar-
ket-based fiscal incentives, have already been taken.

Nonetheless, renewable energy labors under severe handicaps in com-
peting with conventional energy—hidden subsidies that allow for lower
conventional energy generation costs, for example, or policies that per-
mit conventional energy to disregard the costs of the pollution it creates
when pricing power. Unless renewable energy is given a level playing
field, Pandey warns, a major expansion of renewable energy generation
is unlikely, and the government’s goal of 10 percent by 2015 will not be
met. Pandey draws from his extensive experience in South Asia to pro-
vide specific examples of successful clean and renewable energy initia-
tives in rural areas across India, Bangladesh, Sri Lanka, and Nepal. These
technologies, he writes, can be rapidly adopted in Pakistan by replicating

the basic business models available in neighboring countries.
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The University of Vermont’s Saleem H. Ali also looks to other de-
veloping countries for examples of environmentally friendly energy poli-
cies. While Pakistanis often talk about emulating China’s development
path, Ali writes, they might look instead to Taiwan for lessons on how
to promote relatively green growth even in a country with large defense
expenditures. Or to take a different example, Morocco has a lower per
capita energy consumption rate than Pakistan, yet performs better than
Pakistan on human development indexes and industrialization indicators.
He also points to Malaysia and Costa Rica as developing countries with
environmentally progressive policies from whom Pakistan might learn.

Ali’s essay highlights some of the ways in which Pakistani decision
makers formulating energy policy should incorporate ecological plan-
ning criteria. Instituting appropriate accounting systems for energy de-
mand and supply must be a first step, he writes, followed by national
efforts to tackle inefficiencies in energy generation and distribution.
Large hydroelectric projects, he cautions, should be viewed only as a last
resort after low-cost conservation measures have been fully utilized. The
government’s current “supply-side approach” to energy has stifled envi-
ronmental consciousness and efforts toward energy conservation while
leading to massive investments in energy generation at the expense of
ecological considerations. Above all, Pakistani authorities should re-
consider what constitutes a successful energy policy. Ali challenges the
perception, for instance, that reaching the country’s energy extraction
potential is necessarily a sign of achievement. “Definitional mistakes,”
he warns, have led to major environmental problems in the past.

In brief concluding observations at the Wilson Center conference,
Pakistani businessman Zaffar Khan re-emphasized the centrality of se-
cure and affordable sources of energy for Pakistan’s future. Job genera-
tion, economic growth, and political stability go hand-in-hand with
plentiful and affordable energy supplies, he averred. Pakistan, by virtue
of its location and natural endowments, has many technologically fea-
sible options to meet its growing energy requirements. The challenge
lies in establishing the commercial and political feasibility of these op-
tions, and in utilizing the country’s limited capital and execution capac-
ity optimally.

Khan’s sanguine views appear warranted. Pakistanis are not being

asked to find a cure for cancer, or to discover entirely new methods or
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technologies in order to meet their energy needs down the road. The
presentations prompting Khan’s optimism, and the essays in this volume,
indicate that there already exists widespread agreement on at least the
broad outlines of an energy strategy for Pakistan. Pakistanis know what
needs to be done.

But solemn promises and soaring rhetoric will not get the job done.
Preparing for Pakistan’s energy needs over the next quarter century will
require long-term vision, a national commitment widely shared among
the country’s political and business leaders, inspired leadership sustained
from one government to the next, and most of all, political will to
make and carry out difficult choices. Pakistan—the country, not just
the government of the day—needs to decide that muddling through is
not enough. Pakistan, as a country, has to decide that it must get seri-
ous about creating an energy strategy, and then—and this is the hard
part—about implementing it.

Pakistan will not find itself alone in this task. Islamabad’s friends
around the world believe that it is in their own national interests for
Pakistan to succeed—which means, among other things, that Pakistan
succeed in its quest for energy security. At the end of the day, Pakistanis
themselves must solve the problem of energy insecurity, but the outside
world—both the private and the public sectors—can and will help.

Speaking at the Wilson Center conference, the U.S. Department of
State’s Paul Simons noted that Pakistan’s rising energy demand has cre-
ated new opportunities for regional cooperation in South and Central
Asia. Seeking to promote this objective, the U.S. Trade and Development
Agency convened a meeting in Istanbul in June 2006 that explored op-
tions for exporting Central Asian electricity to Pakistan. Senior offi-
cials in the State Department have also spoken enthusiastically about
building new energy corridors that would link Pakistan with its Central
Asian neighbors. Less happily, not all departments and agencies within
the Bush administration have embraced the president’s promise to work
with Pakistan on energy issues, and the administration as a whole has
been slow in following up on the pledges Bush made in Islamabad dur-
ing his March 2006 visit. President Bush would do well to remind his
Cabinet that working with Pakistan on its energy needs is not a question
of American largesse, but a matter that is very much in Washington’s
own interests.

15
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Energy matters for Pakistan. If Pakistan is to flourish...if it is to suc-
ceed in its ambitious plans for economic development...if it is to raise
the grossly inadequate living standards of its people...if it is to achieve
the economic growth necessary to ensure political stability...if it is to
create democratic institutions and practices capable of providing good
government and reflecting the will of the people...if it is to establish the
conditions for long-term financial solvency...if it is to begin to address
the many environmental problems that up to now have been largely
ignored, and which have a hugely adverse impact on the daily lives of
Pakistani citizens...if it is to live in peace with its neighbors, several of
whom are directly impacted by Pakistani decision making in the energy
sector...if Pakistan is to move toward all these goals, it must successfully
address the many challenges it faces in the field of energy.

*x k k K

As has been the case with the two previous volumes produced under
the auspices of the Wilson Center’s Pakistan program, this compilation
reflects the hard work and unselfish dedication of numerous friends and
colleagues. The authors whose essays appear here deserve commenda-
tion for their seriousness of purpose, their patience, and their good-hu-
mored and (almost always) prompt responses to the stream of emails that
poured forth from our computers. To my coeditors and esteemed Asia
Program statf, Bhumika Muchhala and Michael Kugelman, I give spe-
cial thanks for their professionalism, their attention to detail, and their
perseverance. Amy Thernstrom, Aisha U-Kiu, and Grace Kim provided
excellent editorial and editing assistance. Without the generosity of the
Fellowship Fund for Pakistan and its benefactors, neither this volume nor
the Wilson Center’s Pakistan program would be possible. And finally,
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MEETING PAKISTAN’S ENERGY NEEDS

MUKHTAR AHMED

ith a population of 152 million, the economy in Pakistan

is currently growing at a rate of over 8 percent, supported

mainly by an expanding industrial sector that currently
contributes to 38 percent of the economic output and is growing at a rate
of 12.5 percent. Per capita energy consumption of the country is esti-
mated at 14 million Btu, which is only a fraction of other industrializing
economies in the region such as Thailand and Malaysia. With 40 percent
of the households that have yet to receive electricity, and only 18 percent
of the households that have access to pipeline gas, the energy sector is
expected to play a critical role in economic and social development.

PoLicy FRAMEWORK

Key elements of the policy response of the country to meet the energy

requirements of an expanding economy are summarized below:

o Adequate Energy Supplies: The energy sector plans focus on develop-
ment of indigenous energy resources, import of energy at competitive
prices to meet the deficits, infrastructure for delivery of energy to the

Mukhtar Ahmed serves as Energy Advisor to the Prime Minister of Pakistan, a
position he has held since May 2005. He has 20 years of professional experi-
ence in the midstream and downstream oil and gas industry, with private and
public sector entities, in the United Kingdom and Pakistan. He has also worked
with the Asian Development Bank for 16 years on energy sector operations in
Pakistan, Indonesia, China and the Philippines. While on deputation from the
ADB, he served as Managing Director/CEO of Sui Southern Gas Company, Ltd
(a large integrated natural gas utility in Pakistan). He received his academic

training in chemical engineering from the University of Edinburgh.
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consuming sectors, and systems to assure reliability, efficiency, and
economy of supply.

e Security of Energy Supply: Recognizing the uncertainty in the in-
ternational energy markets and emerging requirements of other de-
veloping economies such as India and China, the energy plans focus
on maximum utilization of indigenous energy resources to lower the
dependence on imported energy, and diversification of the energy

mix to manage risks and external shocks.

o Long-term Viability of the Energy Sector: The cornerstone of the
government policy to assure long term sustainability of the energy
sector is shifting from a predominantly state controlled industry to a
structure where the government maintains a strategic presence, while
the private sector plays a leading role in development of the energy
sector. Supporting policies to achieve this objective include appropri-
ate distribution of responsibilities within the government institutions
for policy formulation, regulation, administration to avoid overlaps
and conflicts, policies and regulations that provide appropriate incen-
tives and encourage competition in the private sector, and sustainable
pricing regimes that account for cost-of-service and subsidies that are
transparent and address the social and environmental concerns.

IMPLEMENTATION APPROACH AND STRATEGY

To achieve these objectives, the government has adopted an approach
based on implementation of integrated energy development plans that
take into account cross-sectoral economic impacts of energy options
and projects through the supply and demand chain. Policies and plans in
place target further development of indigenous conventional energy re-
sources including oil and gas, hydel (hydroelectric), and coal by provid-
ing appropriate incentives and a level playing field to the private sector.
Plans for meeting the energy needs of rural areas give special emphasis
to exploitation of renewable energy potential, taking into account the
economic cost of delivering energy from alternative sources and ben-

efits associated with decentralized resource development. Finally, longer
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term strategies focus on meeting the energy deficits by establishment of
energy trade corridors to capitalize on the proximity of Pakistan to re-
source rich countries in the Middle East and Central Asia.

PriMARY ENERGY SUuPPLY AND DEMAND

Pakistan has a well developed infrastructure for energy. The gas trans-
mission infrastructure connects to 4.26 million households and com-
mercial establishments in addition to the bulk of the industries and ther-
mal power generating units in the country, and includes 9,060 km of
high pressure transmission pipelines and over 225,000 HP of compres-
sion capacity. The power transmission and distribution network serves
over 16.3 million residential and commercial and 0.23 million industrial
customers, and includes 40,500 km of high voltage transmission lines.
In addition, a network of oil pipelines transports crude oil and products
to inland refineries and market centers, and the ports at Karachi are well
equipped to handle import of crude oil and petroleum products that ac-
count for a major fraction of the country’s demand, and limited quanti-
ties of coal imported into the country.

Exhibit 1 summarizes the primary energy supply picture for the coun-
try. Total energy supplies were 56 MTOE (million tons oil equivalent)
in fiscal year 2005. With an annual production of 3,685 MMscfd (28
MTOE), gas accounts for 51 percent of energy supply, followed by oil at
29 percent, hydel at 11 percent, and coal at 8 percent. Pakistan currently
meets only 19.9 percent of its oil demand from indigenous resources.

The power sector accounts for 23 MTOE or 41 percent of energy
supply, of which 55 percent is gas, 27 percent hydel, and 15 percent is
oil. Nuclear energy accounts for only 3 percent of power generation.
Current installed capacity in the country is 19,160 MW of which 34
percent is hydel, and the bulk of the remaining is thermal.

FY 2005 energy consumption by sector is illustrated in Exhibit 2.
The industrial sector dominates the market with 41 percent of the de-
mand, followed by the transport sector at 31 percent and the residential
at 21 percent.
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Exhibit 1: Total Primary Energy Supplies: 56 Million TOE and
Energy Supply for Power Generation: 23 Million TOE

Hydro Hydro 27%
11%  Nuclear 1%

Nuclear 3%

Coal 8%

Oil 29% Oil 15%

Gas 51% Gas 55%

Source: Pakistan Energy Yearbook 2005

Exhibit 2: Final Energy Consumption: 32 Million TOE

Transport

31% Other Govt.
2%

Agriculture
0,
2% Domestic
21%
Commercial
Industrial 3%
41%

Source: Pakistan Energy Yearbook 2005
ProjecTED ENERGY DEMAND AND DEFICITS

Projected energy demand, assuming a GDP growth rate of 6.5 percent
consistent with recent trends, is summarized in Exhibit 3. Over the
next 20 year period, overall demand for energy is expected to increase
by a factor of 3.5, from a current level of 56 MTOE to 198 MTOE.
The projections assume current long term plans for power genera-
tion with emphasis on development of coal, hydel and nuclear resources,
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Exhibit 3: Projected Energy Demand

FY0O5 FY15  FY25 FY05 FY15 FY25

Million TOE % Share

Oil 16 29 47 30 27 24
Gas 28 56 93 48 50 47
Coal 4 9 17 8 8 8
Hydel 7 13 29 12 12 15
Renewable - 1 5 0 1 2
Nuclear 1 2 7 1 2

TOTAL 56 110 198 100 100 100

Source: Medium-Term Development Framework: 2005—10, Planning Commission
Note: Government of Pakistan adjusted to GDP growth rate of 6.5% and updated for power
generation plans

consistent with the policy of the government to develop the indigenous
resource base and diversify the energy mix. The share of oil in the en-
ergy mix is expected to drop in view of higher oil prices in the interna-
tional market, and the policy of the government to switch to lower cost
alternatives for power generation, including an aggressive program for
development of nuclear power and renewable energy sources.

The sensitivity of demand for energy to the economic growth rate
is illustrated in Exhibit 4. Alternative scenarios for economic growth
assuming growth rates of 5.5 percent and 7.4 percent were considered
to test the impact of GDP growth rate on the demand for energy. The
7.4 percent scenario corresponds to an “optimistic” economic growth
rate assumed in the Medium-Term Development Framework (MTDF),
while the 5.5 percent scenario represents a “reasonably conservative out-
look” for economic growth, based on a historic average. Over the next
20 year period, the demand for energy under these scenarios varies by
more than 25 percent, dropping to 155 MTOE corresponding to an eco-
nomic growth rate of 5.5 percent, and increasing to 246 MTOE corre-
sponding to an economic growth rate of 7.4 percent.

Projected indigenous energy supply and deficits corresponding to the
6.5 percent GDP growth rate are summarized in Exhibit 5. Production of
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Exhibit 4: Energy Demand at Various Economic Growth Rates

300 1
250 == Projected Energy Demand at 7.4% GDP*
Projected Energy Demand at 6.5% GDP
2004 == Projected Energy Demand at 5.5% GDP
L
o
S 150 -
100 A
50 4
0 - - - - - .
1996 2000 2005 2010 2015 2020 2025

*Medium-Term Development Framework: 2005-10. Planning Division assumed a GDP
growth rate of 7.4%

Exhibit 5: Projected Energy Deficits (Million TOE)

FY05 FY15 FY25

Oil 3 4 2
Gas 26 34 19
Coal 2 5 13
Hydel 7 13 29
Renewable and Nuclear 1 3 12
Total Indigenous Supply 39 61 75
Total Energy Requirement 54 110 198
Deficit 15 50 122
Deficit as % of Energy Requirement 28 45 62

Source: Medium-Term Development Framework: 2005—10, Planning Commission
Note: Government of Pakistan adjusted to GDP growth rate of 6.5% and updated for power

generation plans
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oil and gas in the country is expected to improve slightly in the near term
but decline in the long run, given the current onshore exploration activities
and resource outlook, and a low likelihood of a major offshore discovery.
Availability of coal, hydel, nuclear and renewable energy is projected
to improve significantly, in line with current resource development
plans. The availability of energy from these sources, however, will not
be enough to meet the growing demand of the economy. The energy
deficit which stands at 15 MTOE or 28 percent of the energy demand
presently will increase to 122 MTOE by 2025, corresponding to 62 per-
cent of the demand. This outlook clearly indicates a need to place devel-
opment of the indigenous resource base on a high priority, followed by
long-term arrangements to acquire energy from external sources that are

affordable and reliable.

ENERGY RESOURCE POTENTIAL AND RISKS

Energy resource potential for the country is summarized in Exhibit 6.
The reserves to production ratio is currently 13 and 22 for oil and gas
respectively, while for coal it is 720, and only 16 percent of the hydel po-
tential has been realized. Major unexploited reserves of coal are located
in the Thar Desert in the Sindh province.

Development of these reserves, however, presents a major challenge as
the coal is of inferior quality, with a heating value of 5,700 Btu/Ib, sulfur
content of over 1 percent, ash over 6 percent, and moisture of about 50
percent. The over burden that will have to be removed to access the coal
seams is also soft and has a depth in the range of 175-230 m, indicating
the need for open pit mining that will involve significant upfront invest-
ments. Other constraints that increase the costs and commercial risks
in development of Thar coal resources include limited road and power
infrastructure to support the initial phases of project development, and
scarcity of fresh water in the area.

In case of hydel projects, government plans include an aggressive pro-
gram to develop sites that have been identified, recognizing the eco-
nomic benefits associated with power generation as well as storage of
water for agricultural use. Constraints and risks that can limit the extent

to which this potential can be realized in the near term include location
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Exhibit 6: Indigenous Resource Potential

Oil 41 MTOE 309 Million bbl

Gas 629 MTOE | 29 tcf @ 900 btu/scf

Coal Proven 991 MTOE 3,303 MT ‘

Coal Inferred 22,680 MTOE 50,700 MT

Coal Hypothetical | 50,410 MTOE 112,700 MT

Installed Hydel 6,600 MW

Potential Hydel 41,700 MW @0il © Gas @ Coal

Fuel Annual Production Reser_ves Lo
Production Ratio

Oil 24.12 Million bbl 13

Gas 1.34 tcf @ 900 btu/scf 22

Coal 4.59 MT 720

Hydel Potential Realized 16%

of most of the sites in mountainous regions in the north where con-
struction of access roads can involve significant investments, cost of re-
settlement of affected populations, and longer lead times associated with
detailed technical studies required for project design.

In view of the above outlook for exploitation of the domestic resource
base and associated risks, Pakistan has given high priority to tapping the
energy resources in the region, and several projects for import of natu-
ral gas from the gas-rich countries in the Middle East and Central Asia
have received serious attention. These include pipelines for import of
gas from Turkmenistan, Iran, and Qatar. In addition, import of power
from Tajikistan and Kyrgyzstan, which are rich in hydel resources, is
also under active consideration. The development of these options for
importing energy has been constrained by the sensitive regional security
environment, special technical issues, and complexities associated with
commercial and operating arrangements typical of large projects requir-
ing inter-country agreements.
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EconNnoMIc CONSIDERATIONS IN ENERGY PLANNING

Exhibit 7 illustrates the comparative economic costs of fuels for the
country, assuming a crude oil price of $60/bbl and prevailing prices of
other fuels in the international market. While delivered cost for local and
imported coals is under $3/MMBtu, delivered cost of natural gas and
LNG is estimated at $4 and $6/MMBtu respectively, allowing for price
differentials associated with liquefaction, transportation, and regasifica-
tion for LNG and netback values available to the suppliers. The delivered
prices of petroleum products are substantially higher than those for coal
and natural gas, and are currently estimated at over $8/MMBtu for high
sulfur fuel oil (HSFO) and over $13/MMBtu for transport fuels includ-
ing diesel and motor gasoline.

The economic cost of energy supplied in 2005 (Exhibit 8) on the
basis of these prices is estimated at $15.3 billion, of which 48 percent is
attributable to the oil used in sectors other than power (mainly transport

Exhibit 7: Comparative Cost of Fuels

HSFO Coal Coal Thar Oil for
Imported Transport
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Note: HSFO price corresponding to US$60/bbl crude. Delivered price of imported coal
assumed at US$75/ton
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and agriculture), 8 percent to HSFO used mainly for power generation,
17 percent to gas used in the industry (inclusive of fertilizer), residential,
and commercial sectors, 12 percent to gas used for power generation,
and the remaining 15 percent shared by hydel, coal, and nuclear en-
ergy. In view of this distribution of energy costs, sectors and end-uses
that require special attention in energy planning include oil use in the
transport sector, provision of natural gas for sectors other than power
where the economics of switching to alternative liquid petroleum and
solid fuels such as fuel oil and coal are not favorable, and selection of fuels
and technologies for power generation.

Cost of power generation for alternative technologies and fuels as-
suming prevailing capital and operating costs and economic cost of en-
ergy as indicated in Exhibit 7 are illustrated in Exhibit 9. While the
economic cost of electricity produced from coal, natural gas, hydel, and
nuclear power plants falls in the range of US cents 5-6/kWh, the cost of
producing electricity from LNG approaches 7 cents/kWh, and that from
HSFO exceeds 9 cents/kWh. The country therefore cannot afford to in-
stall and operate power generation capacity on imported LNG or HSFO.
Priorities for meeting the energy needs of the country in the long-term
include import of natural gas, generation of electricity from indigenous

and imported coal, and development of hydel and nuclear resources.

ENERGY OPTIONS AND SCENARIOS

While the cost of meeting the energy requirements of a rapidly expanding
economy will be substantial, the country has a range of options available
to manage the supply and demand for energy. The choices made will also
determine the extent to which the risks associated with variations in energy
prices and availability of fuels in the international market can be managed,
and the cost of delays or inability to develop indigenous resources can be
absorbed. The following cases were analyzed in terms of total energy re-

quirements, energy deficits and imports, and cost of imported energy:

e Base Case: Unconstrained gas import
e Low Gas: Imported gas not available, LNG and imported coal to

replace imported gas in Base Case
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Exhibit 8: Cost of Energy, US$15,284 Million

Hydro Nuclear o) (Power)
Coal 1% 1% 8%
3%

Gas (Non-Power

QOil (Non-Power)
48%

Source: Assumed prices of energy: Oil (power) 8.13 US$/MMBtu, Oil (non-power)
13.30 US$/MMBtu, Gas 4.00 US$/MMBtu
Note: Coal 2.70 US$/MMBtu, Hydro and Nuclear 5.73 cents/kWh (equivalent to

electricity generated from imported coal)

Exhibit 9: Cost of Power Generation
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Exhibit 10: Competing Energy Scenarios

Gas MMscfd Coal MTOE
el
» ‘S » s
w 3 b o] 4 3 ko] ; E
o o
el s | 2|E| s 2| 2|z
= | 3| 8|¢e| 5| 8| & |z
SCENARIO o £ E 5 £ E T >
Base Case 47 [ 2,290 [8,170 | 750 | 13 3| 20,325 | 4,400
Low Gas 47 | 2,290 —|s060| 13| 35| 20,325 4,400
High Thar 47 | 2,290 —le6060| 44 3| 20,325 | 4,400
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! Energy Conservation Scenario: Technical potential estimated at 15% for power, 10%
for oil and gas in industry and transport sectors. Achievable by 2025 assumed at 50% of
technical potential.

e High Thar: Thar coal to replace imported coal for power generation
in Low Gas Case

e Low Hydel: Hydel capacity additions reduced by 30 percent, im-
ported coal to replace hydel power generation in Low Gas

e High Nuclear: Additions in nuclear capacity increased by 100 percent
in 2015 and 200 percent in 2025 over the Base Case Energy

e Conservation: Energy conservation applied on Base Case

The Base Case assumes that the country will be able to import natural
gas to meet the emerging energy deficits. This is the least costly option,
given the proximity of the country to gas surplus regions, the oppor-
tunity of transporting gas through inland pipelines, and the economic
advantage offered by gas in end-uses such as fertilizer production, com-
bined cycle gas turbines, cogeneration, and CNG (compressed natural
gas) vehicles. This case assumes that the gap in power generation ca-
pacity, after accounting for the capacity planned on hydel, nuclear, and
renewable sources, will be filled by combined cycle gas turbine (CCGT)
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units operating on imported natural gas.

The Low Gas Case represents the scenario where imported gas is not
available, and the deficit has to be made up with the least costly fuel
in absence of natural gas. In this case, the country will have to import
LNG to meet the established demand for natural gas in the residential,
commercial, fertilizer, and industry sectors, and generation capacity in
the power sector that can operate only on natural gas. The gap in power
generation capacity, filled by imported gas in the Base Case, was as-
sumed to be filled by capacity based on imported coal, which is the low-
est cost option in absence of the CCGT option.

The High Thar Case represents the option of enhanced utilization
of Thar coal to replace imported coal in the Low Gas Case. The Low
Hydel Case represents the case under which the risks associated with de-
velopment of hydel capacity, such as the negative outcome of feasibility
studies or higher than expected resettlement costs, come into play. The
hydel capacity additions were reduced by 30 percent for this case, to be
replaced by the next economic option, which is imported coal. In the
High Nuclear Case, installed nuclear capacity was increased from 4,400
MW in the Base Case to 7,200 MW, assuming a 100 percent increase in
capacity additions by 2015, and 200 percent by 2025. Finally, the Energy
Conservation scenario assumes a conservative penetration rate for en-
ergy efficient technologies and demand side management, resulting in
a reduction in demand of about 9 percent across the economy. Exhibit
10 summarizes the energy demand and the power generation capacity
required in each of the above scenarios.

The economic cost of imported fuels under the Base Case is illus-
trated in Exhibit 11. Fuel imports under the base are projected to in-
crease from the current level of $7.5 billion to $38.2 billion in 2025,
with oil accounting for 65 percent of the energy imports, followed by
gas at 30 percent.

Additional cost of fuel imports under each of the scenarios studied is
illustrated in Exhibit 12. Annual additional cost of imported fuels for
the Low Gas Case is estimated at $0.8 billion in 2015, increasing to $3.2
billion in 2025, and represents the additional cost of energy imports in
case the country is unable to import gas through pipelines.

Comparable figures for the Low Hydel Case are $1.2 billion in 2015 and
$4.1 billion in 2025, and for the High Nuclear Case are $0.6 billion in 2015
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Exhibit 11: Base Case Forecast of Fuel Imports
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and $1.7 billion in 2025. The High Thar Case yields a saving of $0.3 billion
in 2025 over the Base Case, on account of lower energy cost of Thar coal.

CONCLUSIONS AND PRIORITY AREAS FOR ACTION

An assessment of the current and projected energy requirements of the
country and additional costs for energy imports under alternative sce-

narios and options leads to the following conclusions:

e While Pakistan has substantial coal and hydel resources, it is not pos-
sible to develop and utilize these resources in the short term in view
of inherent constraints.

* The dependence of the country on imported energy is therefore ex-
pected to increase considerably in the near to medium term.

* Gas import pipelines can deliver energy at competitive prices in the
near term to meet the demand of priority consumer segments such as
the residential, industrial and power sectors.

* Development of Thar coal and nuclear power in the medium term can
secure the country against high energy prices in the global markets
and risks associated with large scale development of hydel resources.

* Development of indigenous coal can be coupled with inclusion of
imported coal for greater diversity in the mix of imported fuels.

Key elements of an action plan to meet the energy requirements of
the country in the long term, to balance the risks associated with rising
world energy prices, and to protect the economy against uncertainties in
development of domestic resource base include:

Import of Energy

* Implementation of gas pipeline projects, LNG projects and projects

for import of electricity from Central Asia on a fast track basis
Development of Indigenous Energy Resources

* Enhanced oil and gas production
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* Detailed technical and economic assessment of coal mining and coal
based-power generation

e Assessment of advanced technology options for coal gasification and
coal bed methane

* Enhanced hydroelectric power generation

* Enhanced nuclear power generation

* Mainstreaming renewable energy

Energy Efficiency and Management

* Optimization of energy mix
* Demand side management in industrial sector

e Mass transit for major urban centers

EMERGING INVESTMENT OPPORTUNITIES IN THE ENERGY SECTOR

The government expects the private sector and foreign direct investment
to play a central role in development of the energy sector in the country.
Specific investment opportunities in the energy sector where the private

sector can participate are summarized below:
Oil and Gas Industry

* LNG Project: Consultants have been engaged to provide advice on
technical, financial, and commercial issues, and an RFP (Request for
Proposal) will be issued to short-listed firms in the near future.

* Gas Import Pipelines: Technical parameters have been defined
through prefeasibility studies and technical working groups, and joint
working groups have been established to address technical, commer-
cial, project financing, and other issues.

* Oil Refining: Expressions of interest are being invited for a 200,000
to 300,000 barrels per day coastal refinery located near Karachi.

Electricity and Power Generation

* Import of Electricity from Central Asian states: Further work is being
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initiated to evaluate the technical and economic aspects of power
import.

e Hydroelectric Generation: Proposals have been invited from the pri-
vate sector for 7 projects with a total capacity of 1,620 MW.

* Power Generation from Thar Coal: Private sector is currently involved
in preparation of feasibility studies for mining and power generation.

e Power Generation from Imported Coal: Work has been initiated for
involving private sector in setting up power generation units in the
coastal areas.

* Power Generation from Renewable Sources: A renewable energy
policy framework has been drafted and an incentive package has been
defined for fast-track capacity additions.

In addition to the above, the government plans to divest 51 percent
of its shareholding in the following concerns to give majority ownership
and management control to the private sector:

¢ Power Generation and Distribution: Jamshoro Power Company,
Faisalabad Electric Supply Company, and Peshawar Electric Supply
Company.

* Oil Marketing: Pakistan State Oil Co. Ltd., the largest oil marketing
company in the country with approximately 70 percent share of the
market.

¢ Gas Transmission and Distribution: SNGPL and SSGCL, state owned
utilities that currently account for over 86 percent of the gas transmis-
sion and distribution business in the country.

¢ Petroleum E&P: Pakistan Petroleum Ltd. and Oil & Gas Development
Co. Ltd., state owned companies that account for 45 percent of gas
and 53 percent of oil production respectively in the country. In the
case of Oil & Gas Development Co. Ltd, divestment of 10-15 percent
equity through simultaneous GDR offering and domestic secondary
offering will precede the divestment of 51 percent shares.
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THE WEIGHT OF HISTORY: PAKISTAN'’S
ENERGY PROBLEM

SHAHID JAVED BURKI

n the summer of 2006, Pakistan was once again faced with a serious

energy crisis. The crisis was particularly severe in the electric power

sector, where demand now exceeded supply. This was the second
time in a decade that this situation had developed. The first time was in
the late 1980s to early 1990s, following a rapid growth in the country’s
economy. Then, as in the 2003-2006 period, the economy was growing
rapidly but investment by the public sector in generating electricity had
not kept pace with the rapid increase in GDP. This situation has reap-
peared again with public sector investments in energy falling well short
of generating the additional supplies demanded by a rapidly growing
economy. It was clear that the government had to increase the supply of
energy or the economy would begin to stall. Solving the energy problem
has to become the focus of public policy.

Why had the country followed this roller-coaster course? Why had
different administrations at different points in the country’s history
failed to develop strategies that would ensure a sustained supply of en-
ergy for the development of the economy? The administration headed
by President Musharraf claimed that the economy had the potential to
grow at a fast pace, equaling that of the rapidly expanding Asian econo-
mies. There were good reasons to be optimistic about the future, but
optimism had to be translated into policy that would help to realize it.

Shahid Javed Burki served as Pakistan’s finance minister from 1996 to 1997.
He held numerous senior positions with the World Bank over a 25-year career,
including vice president of Latin America and the Caribbean, and director of
China operations. Before his World Bank career, he was chief economist of the
government of West Pakistan. Mr. Burki currently writes a weekly column for
Dawn. He was a Woodrow Wilson Center Public Policy Scholar in 2004, working
on a book tentatively titled Pulling Back from the Abyss: Musharraf’s Pakistan
Project, 1999-2004.
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Given the belief that the country could do well in the future, why did
the Musharraf administration allow power shortages to develop, a sit-
uation that was certain to hamper growth as had happened in the past?
Why, as had happened in earlier periods, was the government once
again resorting essentially to ad hoc measures to deal with the situ-
ation? This essay will attempt to provide answers to these questions.
The main conclusion to be offered here is that as in several other sec-
tors of the economy, there was a serious failure of public policy. The
government once more was failing to address a deep-rooted structural
problem in the economy.

This paper has five parts. The first provides an overview of the en-
ergy sector before shifting the discussion to the electric power sector.
It highlights some of the main differences between Pakistan’s energy
sector and those in other developing countries at the same stage of de-
velopment. The second part of the paper focuses on what I have called
“the weight of history” to explain the current energy problem. Over
the last six decades—in fact since the country gained independence—
no serious attempt was made by a succession of governments to supply
various forms of energy to different types of consumers. There was a
colossal failure of public policy in this respect, which left the coun-
try with weak institutions, inappropriate pricing policies and insuf-
ficient public sector investment that contributed to what appears to be
an inexorable march towards another crisis. The third part analyzes
the current demand and supply situation in the power sector, the most
important component of the sector of energy. It highlights some of the
costs that will be imposed on the economy as a result of the anticipated
increase in the demand-supply gap. The fourth part looks at the cur-
rent administration’s strategy for addressing the situation. This strategy
is incorporated in the Medium-term Development Framework, 2005-2015,
which is a weak document in terms of laying down what the govern-
ment needs to accomplish in order to address the various structural
weaknesses the economy faces in the early 2000s. The fifth part will
indicate some of the new technologies Pakistan could exploit in deal-
ing with the problem of energy, including the enormous potential of
the under-tapped agricultural sector.

36



The Weight of History: Pakistan’s Energy Problem

THE CURRENT ENERGY SITUATION

Electric power, natural gas, petroleum, coal and wood are the principal
sources of energy in Pakistan. The total primary energy supply measured
in terms of tons of oil equivalent (TOE) was estimated at 50.8 million
in 2003-04 (see Table 1). Demand for energy was increasing at a slightly
greater rate than GDP, suggesting an elasticity of consumption of more
than one, as is normal for developing countries—this is why energy must
remain a high-priority sector for public policy and public sector invest-
ment. The structure of consumption has changed over time, especially
since 2000-01. The consumption of petroleum products declined at an
average rate of 6.5 percent a year while that of gas, electricity and coal
increased at the rates of 10.4, 6.0 and 14.6 percent, respectively. The

Table 1: Primary Energy Supply and Per Capita Availability

YEAR ENERGY SUPPLY PER CAPITA
Million TOE | % Change Availability (TOE) % Change

1990-91 28.469 0.253

1991-92 30.475 7.0 0.264 4.4
1992-93 32.953 8.1 0.278 5.4
1993-94 34.778 5.5 0.286 2.9
1994-95 36.062 3.7 0.290 1.2
1995-96 38.746 7.4 0.304 4.9
1996-97 38.515 (0.6) 0.295 (3.0)
1997-98 40.403 4.9 0.305 3.3
1998-99 41.721 3.3 0.313 2.7
1999-00 43.223 3.6 0.317 1.2
2000-01 44.456 2.9 0.319 0.6
2001-02 45.237 1.8 0.318 (0.4)
2002-03 47.061 4.0 0.321 0.9
2003-04 50.820 8.0 0.340 5.9
2004-05 55.533 9.3 0.371 9.1

Source: Government of Pakistan, chap. 15 in Pakistan Economic Survey, 2004-05 (Islamabad:

Ministry of Finance, 2005), Table 15.8, p. 224.
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consumption of gas increased since the government encouraged its use
in power generation as well as fuel for transport. As suggested by these
rates of increases in demand, coal has become important, and in 2003~
04 accounted for 6.5 percent of total energy supply.? Pakistan had begun
to focus on the use of coal, as people realized that coal was a major do-
mestic source of energy.

The government was also promoting the use of compressed natu-
ral gas (CNG) in vehicles to reduce urban pollution. By March 2005,
about 700,000 vehicles were converted to CNG, up from 450,000 in
March 2004. This rate of conversion is likely to continue in line with the
alarming increase in urban pollution. Some of Pakistan’s major urban
centers—including Lahore, the country’s second largest city and the
capital of the booming province of Punjab, the largest province of the
country—are counted among the most polluted cities of Asia. But there
was hope that the rapid conversion of vehicles to CNG would arrest this
trend. According to a government report, “with these developments,
Pakistan has become the leading country in Asia and the third largest

user of CNG in the world after Argentina and Brazil.””

El

The “weight of history,” as discussed in the section that follows, has
created a number of distortions in the sector. Of these, at least three are
worth noting. First, the share of household consumption is much higher in
Pakistan than in other countries at the same stage of development. For elec-
tric power, domestic consumption in 2005-06 was estimated at 7,199 MW,
46 percent of total supply (see Table 2). In rapidly developing countries
such as those of East Asia in the 1970s and 1980s, the figure was around
20 percent. Industry, with 38 percent consumption of total supply, was the
second most important sector, while agriculture, with 11.4 percent, was in
third place. Commerce claimed 7.8 percent of the total. The structure of
demand was the consequence of the pricing policy and institutional devel-
opment policies followed for decades. For instance, electric power tarifts
encouraged the use of air conditioning in residences. Air conditioning pen-
etrated Pakistan much more deeply than India. On the institutional side,
the setting up of two gas distribution companies—the Sui Northern Gas
Company and the Sui Southern Gas Company—Iled to the development of
a vast network of gas pipelines that covered most of the country.* Within a
period of 25 years—1960 to 1985—Pakistan was able to construct one of

the largest gas pipeline networks in the developing world.
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Table 2: Distribution of Demand for Power, 2005-2010
(Megawatts of electric power)

YEAR DOMESTIC COMMERCIAL AGRICULTURE INDUSTRIAL OTHERS TOTAL

2005-06 7,199 1,216 1,763 5,891 1,035 15,500
2006-07 7,585 1,251 1,820 6,481 1,086 16,600
2007-08 8,127 1,312 1,893 7,252 1,159 |17,900
2008-09 8,783 1,354 1,979 8,181 1,243 |19,600
2009-10 9,631 1,408 2,079 9,267 1,341 |21,500

Source: Government of Pakistan, Medium-term Development Framework, 2005-15
(Islamabad: Planning Commission, 2006)

The Musharraf government believes that its policies will lead to a
reduction by 2009-10 in the share of total supply consumed by house-
holds, to 44.3 percent of projected supply. At the same time, the share
of industry will increase significantly—by five percentage points, to
43.1. Islamabad has not clarified how public policy would bring about
this change.

The distribution of sources of energy supply is very different in the
case of Pakistan compared to other countries in the region (see Table 3),
only partly reflecting the existence of domestic resources. In spite of the
availability of significant domestic resources of energy such as coal and
hydropower, Pakistan has allowed dependence on foreign supplies to in-
crease to the point at which the burden on foreign earnings has become
unsustainable. While in 2005 natural gas accounted for slightly more than
half of total energy consumption, the shares of hydropower and coal were
relatively small. The burden on foreign exchange was exacerbated by the
sharp increase in the price of oil in 2006, when spot prices touched $78
a barrel of crude oil during the summer.’ In 2005, 80 percent of energy
demand was met by oil and gas, and oil was mostly imported.

As shown in Table 4 below, the current sources of energy supply in
Pakistan were vastly different from those of several other developing
countries, including neighboring India. While oil and gas supplied four-
fifths of Pakistan’s energy requirements, in India coal alone accounted
for over half of energy used. Hydroelectricity, at about one-seventh
of total demand, had a much higher share in Pakistan than in India.
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Table 3: Sources of Energy Supply, 2005-2030
(Million tons of oil equivalent)

Description 2005 2010 2015 2020 2030
Oil 16.80 20.69 32.51 45.47 66.84
Natural Gas 27.10 38.99 52.98 77.85 162.58
Coal 3.30 7.16 14.45 24.77 68.65
Hydro 6.43 11.03 16.40 21.44 38.93
Renewable - 0.84 1.60 3.00 9.20
Nuclear 0.42 0.69 2.23 4.81 15.11
TOTAL 54.05 79.40 120.17 177.34 361.31
Table 4: Sources of supply in various countries, 2002
(Percentages)
Pakistan India Malaysia UAE V]¢ (VEY. Canada China
QOil 30 35 42 32 35 40 30 23.8
Natural Gas 50 7 51 68 35 23 27 2.6
Coal 6.5 55 4 - 16 23 24 67.0
Others (Hydel,
Nuclear, etc.) 135 3 3 - 14 14 19 6.6

Source: Government of Pakistan, Medium-term Development Framework, 2005-15
(Islamabad: Planning Commission, 2006)..

Significantly, more than a quarter of Pakistan’s total energy supply came

from abroad in the form of fuel oil and crude oil. The former was used

for electricity generation, while the latter was processed into gasoline

and diesel oil for use in transport. For a country that once again faced

a serious overall trade deficit, such a large dependence on imports was

neither feasible nor prudent.
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DEVELOPMENT OF THE POWER SECTOR: THE WEIGHT OF
HisToRry

Electricity is a major source of energy in Pakistan, a significant develop-
ment since the country’s birth in 1947. At the time of independence the
country had only two power generating units with installed capacity of
60 MW: one at Malakand in the Northwest Frontier Province (N'WFP)
located on a tributary of the Indus River, and the other at Shahdara near
Lahore that used coal. For several months, the country continued to im-
port electricity from India, but stopped with the first trade war between
the two South Asian nations that started in 1949 and lasted for several
years. Until that time Pakistan and India’s northern states had fully inte-
grated economies.® A hydroelectricity plant located at Warsak in NWFP
was the first major public sector investment in the power sector in the
1950s. With its inauguration the county briefly achieved a surplus in
power and did not depend on supplies of electric power from India. This
surplus turned into a deficit as the pace of economic growth picked up in
the 1960s when Ayub Khan, the country’s first military ruler, took steps
to accelerate the rate of gross national product (GNP) growth. GNP
growth increased to 6.7 percent a year in the 1960s, the “decade of de-
velopment” presided over by President-General Ayub Khan.

The sharp upswing in the rate of GNP increase did not immediately
place a burden on energy supplies because of some of the investments
made by the government of Ayub Khan. Energy generation picked up
in the 1970s with the commissioning of a major power plant at Mangla
dam on the Jhelum River. The dam was a part of the major “replacement
works” undertaken by the government following the signing in 1960 of
the Indus Water Treaty with India. The treaty gave three western rivers
of the Indus system (the Indus itself and its two northern tributaries, the
Jhelum and the Chenab) to Pakistan and three southern rivers (the Ravi,
the Beas and the Sutlej) to India. The replacement works involved the
construction of two reservoirs—at Tarbela on the Indus and at Mangla
on the Jhelum—for storing water while a series of link canals trans-
ported water from the Jhelum to the Chenab and from the Chenab to
the Ravi. The government of Ayub Khan was able to persuade India
and a number of donors, principally the World Bank, to allow Pakistan
to use the reservoirs for generating electricity.” The government also
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established the Water and Power Development Authority (WAPDA) to
take responsibility for building these massive works for generating power
from the large hydroelectricity plants (built along with the replacement
works) and for managing the entire irrigation system. For a number of
years, WAPDA was a model public sector institution in the developing
world for undertaking development works. From 1970 to 1975, installed
generating capacity increased from 636 MW to 1331 MW. With the
commissioning of the Tarbela dam power plant in the late 1970s, power
generation capacity increased to 3000 MW and then more than doubled
to 7000 MW by 1990-91.

The investments made in the 1960s to develop the energy sector (in
particular to increase electric power generation), along with a slow-
ing down of the economy in the 1970s, carried Pakistan through until
the 1990s. In 1994, the government of Prime Minister Benazir Bhutto
made a major decision to diversify the ownership of the power generat-
ing capacity by inviting independent power producers (IPPs) to invest
in the country and offering generous incentives to attract foreign capi-
tal. The government allowed IPPs to charge tariffs from WAPDA that
were well above WAPDA’s usual cost for power generated by its own
sources. This created a heavy financial burden for WAPDA and a fiscal
liability for the government since WAPDA’s losses were met from the
budget. Even the World Bank, which helped Pakistan formulate the
policy that led to the IPPs, failed to anticipate the long-term burden
this policy was likely to impose.®

The other long-term problem with the policy was that it preferred
imported fuel oil over domestic natural gas as feed stock for the private
generating plants. The assumption was that natural gas was too precious
a resource for power generation and should instead be used as an input
for the production of fertilizers, insecticides and other chemicals, and for
household consumption for which the country had built a vast network of
pipelines. Policymakers in Islamabad assumed at the time that the price of
imported oil would remain within easy limits, and the favorable terms on
which oil imports were available from Saudi Arabia would be maintained.
These assumptions proved wrong and very costly for the economy.

Nonetheless, the policy supporting the IPPs worked in the short
term to attract investment into the power sector. When Prime Minister
Bhutto’s government was dismissed by President Farooq Ahmad Khan
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Table 5: Total Installed Generation Capacity (MTOEs)

Source of Icl;s;:::iis % Share Icr:;:::(lzliie % Share % Change
power 2003-04 2004-05
WAPDA — 58.2 — 58.3 0.9
- Hydel 6460 57.7* 6463 57.2% 0
- Thermal 4741 42.3* 4835 42.8* 2.0
IPPs 5835 30.3 5873 30.3 0.7
Nuclear 462 2.4 462 2.4 0
KESC** 1756 9.1 1756 9.0 0
TOTAL 19254 100.0 19389 100.0 0.7

*Share in WAPDA System
**Karachi Electric Supply Company.

Source: Hydrocarbon Development Institute of Pakistan; Government of Pakistan, Medium-term

Development Framework, 2005-15 (Islamabad: Planning Commission, 2006).

Leghari on charges that included corruption—including corruption al-
legedly associated with the grant of permits to independent power pro-
ducers—two dozen IPPs had received Islamabad’s permission to build
power plants in the country.” As a result of this policy, the IPPs installed
almost 6000 MW of generating capacity, and accounted for more than
30 percent of the capacity in the power sector in 2004-05 (see Table 5).

In Pakistan, an energy crisis occurred after every period of rapid
growth. For example, there was pressure on the power supply in the
mid-1970s following a decade-long economic expansion under Ayub
Khan (1958-1969). As already discussed, this period saw massive invest-
ment as part of the Indus Water replacement works. However, the full
impact of that investment was not felt until the completion of the mas-
sive Tarbela dam in the early 1970s, after electricity shortages had begun
to be felt. The shortage did not cost the economy, since the economic
growth rate had declined significantly under President/Prime Minister
Zulfikar Ali Bhutto, Ayub Khan’s civilian successor. Bhutto’s massive
restructuring of the economy slowed down the rate of increase in GNP
to 4.4 percent per year from 1970 to 1977—2.3 percentage points lower
than in the 1960s."°
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It was during the 1990s that Pakistan experienced the first major mis-
match between economic growth and increase in power. Between 1977
and 1988—the third time the military was in control''—GDP increased
by 6.5 percent per year and GDP per capita by 3.5 percent. But the
energy supply failed to keep pace with the increase in demand caused
by growth. The predictable happened, and the economy slowed down.
Constraint on energy supply was one of the many reasons for sluggish
performance of the economy during the 1988-1999 period. However,
as already discussed, the rich incentives provided to IPPs by Benazir
Bhutto’s government brought in external finance. Within five years the
country moved from a serious power deficit to power surplus. By then,
Benazir Bhutto was out of power and Nawaz Sharif was prime minis-
ter. His government, convinced that the previous one had indulged in
corrupt practices, harassed the IPPs and brought an end to the flow of
foreign direct investment into the energy sector.

Nawaz Sharif’s government also carried out long and protracted
negotiations to draw up a new contract with the Hub River Power
Company, a consortium of foreign investors put together by the World
Bank. This group had developed the largest generating unit in the coun-
try in the private sector, which produced 1200 MW of power and was
of critical importance to Karachi, Pakistan’s largest city and the center of
the country’s finance and commerce. But the Sharif government seemed
unconcerned about the damage the dispute might do to either Karachi’s
economy or Pakistan’s ability to attract foreign capital for the power sec-
tor. This episode had a serious impact on how the foreign community
of investors looked upon Pakistan as a possible destination for green field
investments, particularly in the energy sector.

Before the controversy over the Hub River erupted, the project was
considered a model of what could be achieved in combating energy-sup-
ply shortages in the developing world by multilateral development agen-
cies such as the World Bank, working in partnership with the private
sectors in both developed and developing countries. After the prolonged
dispute over the Hub River, the project began to be cited as an example
of the difficulties encountered in doing business in the emerging econo-
mies. The effect on Pakistan was particularly severe. The country did not
receive foreign investment in energy for almost a decade. There was no

new direct foreign investment in the energy sector from 1997 to 2006.
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Table 6: Electricity Shortages in the WAPDA System

Maximum Forgone demand

demand [(2) as percentage

MW(2) of (1)1

1986 3,933 1,746 44.4
1989 5,440 2,151 39.5
1992 6,532 1,048 16.0
1996 8,166 2,492 30.5

Source: Pervez Hasan, Pakistan’s Economy at the Crossroads: Past Policies and Present
Imperatives (Karachi: Oxford University Press, 1998), Table 6.8, p. 297.

When the military returned to power in October 1999, this time
under General Pervez Musharraf, it showed a willingness to work with
the private sector and settle a number of old disputes. An agreement was
reached with the owners of the Hub River project, and power from the
large fuel-oil plant in Karachi’s vicinity began to flow into WAPDA’s
extensive power grid. Agreements with other IPPs were also reached.
At the same time, the rate of economic growth began to slow down
significantly as Pakistan adopted the stabilization program developed by
the International Monetary Fund (IMF). As Pakistan achieved a healthy
balance of payments situation, constraints on the growth in aggregate
demand, and hence on the increase in GDP imposed at the urging of the
IMF, were removed in 2002. IMF resources were no longer needed to
build up foreign exchange reserves; official capital had begun to arrive
in large amounts as the attention of the donor community once again
returned to Pakistan after the terrorist attacks of September 11, 2001.
During this period of economic stabilization, the IMF forced constraints
on the public sector, and the share of the public sector development
program (PSDP) declined to a historical low of 2 percent of GDP—it
had reached almost 11 percent under Zulfikar Ali Bhutto (1971-77)."
Energy, and electric power in particular, was one sector that suffered.

As shown in Table 6, a fairly precarious situation had developed by the
late 1990s in the power system operated by WAPDA. Forgone demand
had increased to 30.5 percent, calculated as a percentage of maximum
demand to peak demand. The situation was partly resolved by additional
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capacity that came on line as a result of the investment made by indepen-
dent power producers.

Pakistan’s economy picked up in 2003 and since then has grown at an
average annual rate of 7 percent per year, touching 8.4 percent in 2004-
05. But, as happened before, the supply of energy did not keep pace with
the sharp increase in demand. Consequently, the country was once again
faced with a serious energy shortage.

HEADING ONCE AGAIN TOowARD CRISIS

For the second time in a decade and a half, energy demand began to
outstrip supply by the summer of 2006. Demand exceeded supply not
by a wide margin but by an amount significantly large to bring back
the black-outs and brown-outs that had been common in the 1980s and
early 1990s. Meanwhile, the system experienced an unmanageable strain,
resulting in both involuntary and voluntary load shedding. In the above-
cited Medium-term Development Framework, the government provided an
estimate of the supply-demand gap, and the deterioration that looked
likely during 2005-2030. In the five years between 2005 and 2010, the
gap was expected to grow to 3.21 million TOE, or 4.2 percent of total
supply. By 2020, the gap was estimated to widen to 39.5 percent of likely
supply, increasing to almost 64 percent by 2030 (see Table 7). These were,
of course, theoretical numbers since consumption cannot exceed supply.
In reality, consumption has to equal the amount of power that gets gener-
ated. When theoretical demand exceeded supply by amounts as large as
those projected by the government, balance was achieved by forcing cuts
in consumption, either by forced reduction in energy use or through the
price mechanism. Either case involved a heavy cost on two counts—for
the economy in terms of forgone growth, and for the society in terms of
loss of comfort and serious reduction in economic opportunities.

How heavy was the economic cost? This question, surprisingly, has
not received the kind of attention it deserves from Islamabad. Informed
debate on how to deal with expected energy-supply shortages, including
the pros and cons of various policies, can only occur when the economic
cost of under-investment in the energy sector is carefully analyzed,

along with impacts on employment levels, poverty, and the distribution
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Table 7: Demand and Supply Projections, 2005-2030 (Million

tons of oil equivalent)

2005 2010 2015 2020 2025 2030
Supply 54.04 76.19 98.66 127.11 168.16 220.37
Demand 54.05 79.40 120.17 177.34 255.37 361.31
Gap 0.0 (3.21) (21.51) (50.23) (87.21) |(140.94)
Gas Import-1 - 5.0 15.6 15.6 15.6 15.6
Gas Import-2 - - 5.0 27.0 27.0 27.0
Gas Import-3 - - - 5.0 27.0 27.0
Gas Import-4 - - - - 15.0 27.0

Source: Government of Pakistan, Medium-term Development Framework, 2005-15
(Islamabad: Planning Commission, 2006).

of inter-personal and inter-regional incomes. As noted below, the ques-
tion of the construction of the dam at Kalabagh on the Indus River was
intensely debated in 2005-06, but much of the discussion was based on
old arguments.

Below are some rough estimates of the eftect of the developing de-
mand-supply gap in the energy sector. Without a serious effort to in-
crease supply, energy availability is expected to increase at the rate of 5.75
percent per year from 2005 to 2020. This assumes fairly large investments
by the public sector and some limited participation by the private sec-
tor. However, this rate of increase in power generation will reduce the
rate of growth in GDP by 1.25 percent per year in this 15-year period.
Compounded, that would mean a total loss of 20 percent in the national
product. Putting the same calculations another way, Pakistan’s GDP per
capita with adequate supply of energy could double in the next 15 years,
increasing from the present $700 to $1400 in constant terms by 2020.
However, without an effort to increase supply, GDP per capita would
possibly increase to only $1,175. The loss of average income would be
around $225 per head in 2015, significantly affecting the incidence of
poverty, distribution of interpersonal income, and distribution of regional
incomes. Other possible costs—such as slower progress towards a truly

representative political system, a rise of Islamic extremism, and further
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detachment of the economy from the global system—would also have to
be included in assessing the full cost of neglecting the energy sector.

In the case of the energy sector, public policy failed to use price pol-
icy to constrain waste and encourage distribution of supply to those sec-
tors that would use energy most productively and efficiently. It failed,
further, to establish public sector institutions that could use available re-
sources efficiently, develop a long-term strategy for insuring a steady in-
crease in energy supply, and make the sector attractive for private inves-
tors, domestic and foreign. Particularly critical, as the international price
of oil and gas increased significantly in early 2006, was the government’s
failure to use price to regulate demand and to distribute consumption to
those areas and sectors of the economy that had most need for energy.
The government also did not further develop the institutional base as the
demand and supply of energy became more complex.

As discussed above, the government of Ayub Khan had taken a signif-
icant positive step in institutional development by setting up WAPDA.
The government also encouraged the construction of an extensive sys-
tem of gas pipelines by setting up two pipelines in the public sector for
fuel distribution. However, the country needed to focus on creating the
regulatory capacity to determine the tariff structure, and to guide the
relationship between generating units (increasingly in private hands) and
transmission and distribution (remaining with the pubic sector). Pakistan
set up the National Electric Power Regulatory Authority (NEPRA) in
the mid-1990s to determine the structure of tariffs, but did not grant it
full autonomy from the heavy hand of politics. Also, deterioration in the
quality of governance in the 1990s affected WAPDA, which was con-
sidered a model in the developing world. Corruption eroded WAPDA’s
capacity to deliver services effectively to consumers. The Musharraf re-
gime did not develop a cohesive and forward-looking approach, and en-
ergy development remained ad hoc and subject to the whims and wishes
of those in senior positions. Much of the public sector’s analysis of the
energy problem was confined to making simple supply and demand pro-
jections for the next quarter century.

Tables 8 and 9 below provide the government’s estimates for the next
quarter century of demand and supply from various sources. While Table
5 presented data in million tons of oil equivalent, these two tables use

methods of measurement that are common to different energy sources.
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In terms of domestic supply, coal is envisaged to change most sharply—
an increase of almost 40-fold, from about four million tons in 2004-05
to 153 million tons 25 years later. The smallest increase is projected in
oil, while the supply of coal is set to increase four-fold in the 2005-2010
period and almost 12-fold between 2010 and 2030.

However, comparing the two tables in terms of demand and sup-
ply projections suggests that while there is a balance in the case of coal,

Table 8: Demand Projections

Source description 2004-05 2009-10 2019-20 2029-30

Oil (petroleum
products) (Million 16.8 20.69 45.47 66.84
tons)
Gas
(Millions of cubic 3173.0 4565 9114.0 19035
feet per day)
Coal
(Million tons per 7.4 16 55.36 153
annum)

Table 9: Domestic Supply Projections

Source description = 2004-05 2009-10 2019-20 2029-30

Oil (petroleum
products) (Million 12 12 18 18
tons)
Gas
(Millions of cubic 4033 4424 3001 2299
feet per day)
Coal
(Million tons per 3.9 13.0 55.36 153
annum)
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there are serious supply shortfalls in the case of oil and gas. In the case
of oil, the gap between projected demand and (domestic) supply en-
larges from less than five million tons in 2004-05 to almost 50 million
tons in 2029-30. The change in terms of gas is even more dramatic: in
2004-05, production exceeded demand, but projections show the de-
mand-supply gap surging until consumption outpaces supply by more
than eight times by 2030. The feasibility of this scenario depends on
three critical assumptions: first, that Pakistan will be able to increase
its export earnings at a rate to permit such a sharp rise in imported oil;
second, that the planned natural gas pipelines connecting Pakistan with
the rich gas fields of Iran and Turkmenistan—and perhaps Qatar—will
get constructed; and third, that the country will gain access to clean-
coal technologies that are being developed in the United States and
would be used for tapping the large deposits available in the deserts of
Sindh province.

MUSHARRAF GOVERNMENT’S STRATEGY FOR SOLVING THE
ENERGY CRISIS

Musharraf’s administration has become increasingly concerned about
the rapidly widening energy supply-demand gap. As discussed above,
the government anticipated that the gap would widen at the rate of 25
percent a year, from 0.6 million tons of oil equivalent (MTOEs) in 2006
to 141 MTOESs in 2030—an untenable situation, as already discussed.
The awareness of the problem, however, did not result in a well
thought-out strategy. The Medium-term Development Framework, which
was presented as a comprehensive strategy for placing the country on a
sustainable path of development, was no more than a long wish-list of
projects and intentions. According to the Framework, the government
hopes to increase energy supply by 7.5 percent a year, slightly more than
the 7 percent increase projected in GDP, bringing the elasticity of en-
ergy demand to more than one. This would be done by using mostly
indigenous sources of energy, including rivers, natural gas and coal.
Incentives would be provided to the private sector to generate power;
energy prices would be rationalized, keeping subsidized tariffs intact for
poor domestic consumers; major utilities would implement a program
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for reducing energy losses; renewable sources for energy would be devel-
oped; and the transmission system would be modernized.

According to government plans, it would “bring electricity to every
village in the country by 2007 under the Kushal Pakistan Program and
the villages not on the grid would be provided electricity through al-
ternative sources of energy.” The announcement was made by Prime
Minister Shaukat Aziz, who also put some pressure on the government
of the NWFP to facilitate the construction of a small hydroelectricity
generating station on one of the several tributaries of the Indus. The
government also attempted to draw investment into some of the non-
traditional areas. In September 2006, Islamabad announced that it had
granted permission to build a windmill farm to generate 50 MW of
power. These were all ad hoc measures; they did not represent any deep
reflection on resolving a problem that has affected the performance of
the economy for several decades.

‘What is required is a strategy that brings together various strands of
initiatives aimed at increasing supply and managing demand. On the
side of supply, the Musharraf government will need to gather the politi-
cal will to exploit the enormous hydroelectric potential available to the
country. As shown in Table 10, Pakistan has one of the world’s largest
river systems. For instance, the Indus River is longer than the Columbia,
with a catchment area almost twice as large, but generates only half the
amount of energy. The bulk of the 6,460 MW of electricity produced
by the Indus system comes from two dams—the Mangla on the Jhelum
and the Tarbela on the Indus. The plans to construct another large dam
on the Indus at Kalabagh, downstream of Tarbela, have been on the
planning books for three decades. The dam was not constructed because
of the severe opposition from the provinces of the Northwest Frontier
that feared that the lake at Kalabagh would drown the historic city of
Nowshera. The opposition from Sindh was based on the possibility that
the storage at Kalabagh would reduce water flows to its farms. There was
also the fear that the reduction in the amount of water flowing into the
Arabian Sea would produce destructive tidal waves.

At one point in the winter of 2005-06, Musharraf seemed set to an-
nounce the construction of the Kalabagh dam. However, following an
intense national debate conducted mostly in the editorial and opinion
pages of most newspapers, the president decided to put the project on
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Table 10: Water Use in the World’s Major River Systems

Catchment Average Storage

River Basin  Area (1000 ":2:5“ Annual Flow . ® Capacity Pz:::::’e Power (MW)
sq km) (MAF) (MAF)

Colorado 141 | 2,320 12 4 60 500 4,167
Nile 3,349 | 6,650 75 1 132 175 2,000
India (Total) - - 750 | 4,436 245 33 -
Yellow 745,920 | 5,464 345 7 68.95 20 1,160
Columbia 668 | 1,950 179 3 34 19 12,602
Indus 1,166 | 2,880 145 3 13.64 9 6,460
Darling - - 2 - 4,705 - -
World - - 20,000 - 8,000 40 -

Source: Government of Pakistan, Medium-term Development Framework, 2005-15
(Islamabad: Planning Commission, 2006)

hold.” He announced instead that his government would construct half
a dozen large dams on the Indus River system, including the one at
Kalabagh, but did not suggest a timetable to be followed. This decision
was widely seen as a concession to those who had opposed the construc-
tion of the dam at Kalabagh.

The Musharraf government also did not make a serious move on the
demand side by allowing the development of a tariff structure that would
rationalize the consumption of energy. As discussed above, there were
serious differences in the pattern of consumption of energy with some
of the resources being used in sectors that did not contribute much to
economic development or to poverty alleviation. The distorted structure
of tariffs was the main reason why there was high level of consumption
in these sectors. And the government made only a small gesture towards
using some of the renewable sources for producing energy that were
becoming popular not just in the developed countries but also in the
developing world.
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UNCONVENTIONAL MEANS FOR SOLVING AN OLD PROBLEM

While this is not the place to discuss at length Pakistan’s agricultural
sector and its potential, it will suffice for our purpose to underscore one
important point about this part of the economy. Agriculture is perform-
ing well below what it could contribute to the economy. Pakistan has the
largest contiguous irrigated area in the world—a system well developed
over more than a hundred years. The soil is good, carried for hundreds
of thousands of years by rivers that flow from high mountains in the east
and northeast to the western sea. The farming population 1s hardwork-
ing and reasonably receptive to change. Agriculture has the potential to
contribute to the solution of the developing energy problem.

Sugar is one of the main crops grown in Pakistan. Some argue that
it makes little economic sense to grow sugar when the country is fac-
ing a water shortage. However, this could change if the country adopts
and develops a technology for turning sugar into fuel for vehicles. A
considerable amount of work is being done—in the United States and
Brazil, in particular—to turn sugarcane into fuel for vehicles. “Think
of each stalk of sugarcane as containing three sources of energy,” wrote
the well-read columnist Thomas Friedman in a recent article for the
New York Times. He then went on to praise the technology being de-
veloped in Brazil:

First, the juice extracted from the cane is already giving us ethanol
and sugar. Second, the bagasse is already heating very low-tech-
nology, low-pressure boilers, giving us electricity. But if Brazil’s
refiners converted to new high-pressure boilers, you could get
three times as much electricity. Finally, when the cane is harvested
the tops and leaves are often just left in the field. But this biomass
is rich in cellulose, the carbohydrate that makes up the walls of
plant cells. If the sugar locked away in cellulose also could be un-
locked—cheaply and easily by a chemical process—this biomass
could also produce tons of sugar ethanol. There is now a race on
to find that process. A breakthrough is expected within five years,
and when that happens it will be possible to extract ‘more than
double’ the amount of ethanol from each sugar stalk."
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Given what has already happened to the price of oil—and what might
happen as the supply-demand gap tightens further—this type of techno-
logical development can no longer be treated as exotic. It has to become
a reality, particularly in Brazil, which (like Pakistan) has an agricultural
sector with high potential. Not only is this Latin American country
spending enormous amounts of resources on research to improve the
economics of sugar as a source of fuel, it is also distributing the fuel in
novel ways. Ethanol, produced from sugar, is being used extensively in
cars that are equipped to use it as well as gasoline. The choice, however,
has been left to the consumers through the use of the price mechanism.
Sugar ethanol sells at the pump for little over US$2.00 per gallon while
a gallon of gasoline costs a little more than $4.00. Because sugar ethanol
gets only about 70 percent of the mileage of gasoline, drivers have to
calculate whether switching to sugar ethanol makes economic sense. In
the meantime, the government expects that market forces will push up
the price of gasoline, while technological developments will reduce the
price of sugar ethanol.

However, for an agriculturally rich country such as Pakistan, poli-
cymakers must also take note of one other technological development:
the use of cellulose instead of sugar from sugarcane for producing fuel.
The sources of cellulose are grasses that are commonly available in areas
such as the katcha lands on the banks of rivers. Scientists working with
this source of energy are confident that once they have developed the
needed technologies, grass could become a much cheaper source of eth-
anol than sugarcane.

Work 1is also proceeding on another technological breakthrough.
Seed and technology companies see opportunity in developing corn
and other crops genetically engineered to produce ethanol and other
biofuels. Syngenta, a U.S. company, hopes to begin selling in 2008 a
genetically engineered corn designed to help convert itself into ethanol.
According to one report, “each kernel of this self processing corn con-
tains an enzyme that must otherwise be added separately at the ethanol
factory.”® However, corn is not the only crop being worked on. DuPont
and Bunge, two other U.S. companies, have formed a joint venture to
improve soybeans for providing bio-diesel fuels. Ceres, a plant genet-
ics company in California, is working on turning switch grass into an

energy crop.
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This science would, in a sense, achieve the opposite of Pakistan’s green
revolution of the 1960s. Then the country adopted the high-yielding rice
and wheat varieties that were developed in Mexico and the Philippines,
respectively. One objective of the green revolution’s technology was to
increase a substance called lingnin in the stalks of plants. Since the high-
yielding plants were heavy with grains, they needed strong stalks to sup-
port them. However, lingnin interferes with the conversion of the plant’s
cellulose into ethanol, and its content in the stalk has to be reduced.

These then are some of the technologies that need to be adapted and
used in order to turn agriculture into a resource for energy. Therefore, cre-
ating public-sector technology institutions for undertaking research such
as the above should be part of the strategy to tackle the energy problem.

CONCLUSION

The main thrust of this paper is to underscore the need for a compre-
hensive strategy to deal with the problem of energy. Crucial compo-
nents would include appropriate price policy, the development of various
institutional devices, investment in new technologies, and cooperation
with neighboring countries. There are many lessons to be drawn from
Pakistan’s economic history that should inform the development of such
a strategy, which would finally enable Pakistan to get off the roller-
coaster of the past 60 years in dealing with its energy sector.
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ENERGY, POVERTY REDUCTION AND
EQUITABLE DEVELOPMENT IN PAKISTAN

SABIRA QURESHI

akistan is grappling with many daunting challenges as it struggles

to balance efforts towards sustaining high economic growth rates

on the one hand, and meeting its poverty reduction targets on the
other. The rapid success on the economic growth front in recent years,
second fastest in Asia last year, is still very fragile. When coupled with
a dismal picture on its human development indicators, and deepening
social inequalities, Pakistan presents an interesting dichotomy.

In the energy sector, Pakistan, along with a large number of devel-
oping countries, is facing two crucial, and related, problems. The first
is the widespread inefficient production and use of traditional energy
sources, which pose economic, environmental, and health threats. The
second is the highly uneven distribution and use of modern energy
sources, which pose important issues of economics, equity, and quality
of life. In Pakistan, as elsewhere in the developing world, the priori-
ties of energy policies are disproportionately oriented towards the elite
rather than the poor. What then are some of the approaches that the
government can take to improve access to energy for rural and poor
people and facilitate an affordable transition to modern and more sus-

tainable uses of energy?

Sabira Qureshi has 25 years of experience in the international development field
with a focus on gender equality, poverty alleviation, and human rights. Her work
on gender mainstreaming includes the non-traditional infrastructure sectors,
particularly energy and environment. She is a consultant with international multi-
lateral and bilateral agencies and government and civil society organizations,
with a regional focus on Pakistan and South Asia. She has worked on women'’s
human rights issues, and served on the first National Commission on the Status
of Women in Pakistan. In addition, she operates a chain of community-based
schools in very low-income urban slum communities in Islamabad under an edu-

cation trust she founded and currently manages.
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This essay analyses the links between energy policies and poverty re-

duction efforts in Pakistan, and discusses how energy policy and pro-

grams can be better leveraged to address these challenges.

ANALYTICAL FRAMEWORK: LINKAGES BETWEEN ENERGY,
EQuITABLE GROWTH AND POVERTY REDUCTION

The energy sector can help address the challenges of poverty through two

means. First, the energy sector can support the provision of services to

meet basic needs, such as education, health, clean water and sanitation, as

well as to improve livelihood opportunities. Second, economic growth

and development can be enhanced through improved productivity at the

Analytical Framework of Energy-Poverty Linkages

Policies and
Programs
Supporting:

Basic Needs
and Improved
Livelihoods

Formal Sector Modern Energy Sources
Urban/Commercial Use

Some attention in recent years to improve
access; sustainable pricing remains an
issue:
« accelerated village electrification
program;
« piloting off-grid gas distribution
networks;

« alternative energy projects;

Need more effective subsidy targeting to
make modern fuels affordable for the poor

Informal Sector Traditional
Energy Sources Rural/
Domestic Use

No official recognition

of traditional fuels as a
significant energy resource
despite dominant role of
biomass in HH energy

consumption;

Lack of policies/programs to
introduce modern biomass
technologies and efficient
fuel utilization practices

Economic Growth

Dominant focus of current government
energy sector policies and planning,
particularly for commercial use

No recognition or focus at all
on the potential contribution
of traditional energy sources

to economic growth

1581




Energy, Poverty Reduction and Equitable Development in Pakistan

individual and macro-economic level. This is illustrated in the chart on
the following page.

Human development can be gauged in terms of the choices and op-
portunities available to individuals. Energy can dramatically widen
these choices. The global community firmly recognizes the centrality
of energy services for achieving all the Millenium Development Goals
(MDGs), as stated in the ninth session of the Commission for Sustainable
Development (CSD-9), held in 2001: To implement the goal accepted by the
international community to halve the proportion of people living on less than
US$ 1 per day by 2015, access to affordable energy services is a prerequisite.”
The World Summit on Sustainable Development (WSSD) reaffirmed
the critical importance of energy services—in particular, increased ac-
cess to reliable, affordable energy services, as the fundamental facilitator
of poverty reduction.

Income measurement alone does not fully capture the absence of
choice that poverty represents. The energy consumption patterns of
poor people, especially their reliance on traditional fuels in rural areas,
tend to keep them impoverished. There is ample literature highlighting
the myriad linkages between energy and poverty. It is well established
that “energy poverty,” or the lack of access to modern energy, inhibits
the ability of the rural poor to escape from poverty, while its availability
opens a range of transformation opportunities. Energy availability also
contributes to lowering birth rates, potentially slowing urban migration
and reducing pressure on rapidly growing cities, along with its close
links to a range of social issues, particularly the lack of opportunities for
women. Studies also confirm the highly beneficial impacts of electric-
ity on the poor, including their lifestyles, living conditions, income and
livelihoods. However, an integrated approach is necessary, including the
need for complementary infrastructure, to resolve broader problems of
poverty and gender inequality, beyond energy service provision per se.

PakisTAN’S Socio-EcoNOMIC CONTEXT

Macro-Economic Situation
Pakistan has turned around a deteriorating macroeconomic situation to

a rapidly improving one in the last several years. Gross domestic product
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(GDP) grew by an estimated 5.1 percent in 2002-03 while inflation re-
mained low at 3.3 percent. The GDP grew to 6.4 percent and 8.4 percent
in 2004 and 2005 respectively, with inflation rising to 9.3 percent in 2005.
The budget deficit was contained at 4.6 percent of GDP, though the trade
deficit was high at 10 percent of GDP, primarily due to rising volumes, as
well as prices, of oil imports. However, the improved economic outlook
remains fragile until the government is able to sustain sound economic pol-
icies in the medium to long term, accompanied by increased investments.

Human Development and Poverty Ratios

A key factor in Pakistan’s slow progress towards poverty reduction has
been its low investment in its human resources. The recent economic
growth has not yet translated into a commensurate decline in poverty or
a significant improvement in Pakistan’s human development condition.
The 2005 United Nations Human Development Index (HDI) ranks
Pakistan 135 out of 177 countries, up from 142 in 2004. While there has
been some improvement in the indicators for health, nutrition, popula-
tion, and education, these still remain among the lowest in the world,
and also lag behind most South Asian countries. While environmental
data are limited and of variable quality, there is also evidence of wide-
spread environmental degradation in Pakistan.

On the UN Human Poverty Index (HPI-1), Pakistan still ranks 68
among 103 developing countries. The measurement of poverty and gov-
ernment claims of reducing poverty have fueled much debate in Pakistan
recently. Lack of accurate data to substantiate these claims exacerbates
the problem. Whatever the discrepancies, approximately one in four
Pakistanis lives below the poverty line, and many more are at a high
risk of falling into this category. The picture is also one of unchanging

inequality in Pakistan over the last few decades.

Pakistan’s Progress in Meeting the Millennium Development Goals
(MDGs)

Pakistan is doing well on some of the MDGs indicators and lagging
on others. Adult literacy, immunization, and disease control have seen
rapid progress, while it is off-track on income poverty, hunger, under-
five mortality and primary education. Pakistan’s MDGs Progress Report

highlights its problems in meeting these goals. Despite recent increases
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in budgetary allocations to the social sectors, these still remain among
the lowest in the region, reflecting government priorities vis-a-vis the
“harder economic development sectors.”

DISPARITIES

Within the above-mentioned indicators lie large-scale disparities.
Sizeable differences in income per capita across Pakistan have persisted
or widened over time, with corresponding social disparities. This essay
focuses on three of these inequalities, each entrenched in deep-rooted
fundamental causes.

Urban-Rural Divide

The poverty head count in 1986-87 was 29.8 percent urban and 28.2 per-
cent rural. In 2003 these figures transformed to 22.4 percent urban and
38.7 percent rural, signaling a dramatic deterioration in the rural con-
dition. A similar trend of a widening urban-rural gap is found in other
social indicators. Pakistan’s majority rural population remains in the grip
of a feudal and tribal system which continues to neglect its human devel-
opment needs. Spurts of rapid industrial growth from the 1960s onwards
led to the economic development of a few major urban centers, but had
no significant impact on the vast majority of the rural population. The
ruling political elite, with close links to the feudal class, did not encour-
age agricultural reforms or large-scale investments in rural development.
This was exacerbated by periodic crop failures and drought in the rural
regions, and lack of access to adequate basic social services by the rural
poor. Severe energy poverty in the rural areas worsened the situation.

Inter-Regional Divide

The incidence of poverty varies significantly between regions, from a

low of 16 percent in northern Punjab to 44 percent in the Northwest

Frontier Province (NWFP). This is accompanied by widening dispari-

ties in the human development sectors, within and between regions.
The energy sector throws up additional regional disparities, parti-

cularly in the case of Balochistan. Richest in natural resources, yet poor

in economic terms, Balochistan is Pakistan’s largest province by land,
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but sparsely populated. With its vast reserves of natural gas, petroleum
and minerals, Balochistan has immense potential, yet 45 percent of the
population lives below the poverty line. Little of the wealth produced in
Balochistan has found its way back into the province, which remains un-
derdeveloped and confronts a major financial crisis even as new natural
gas discoveries continue. Ironically, the bulk of the province, except for
a few cities, remains without access to natural gas, even as this energy
source spreads across the country. In addition, despite the fact that its
natural gas generates $1.4 billion annually in revenue, the government
remits only $116 million in royalties back to the province. Not sur-
prisingly, therefore, there is rising resentment in the province, and the
Balochistan region has seen a succession of revolts against political cen-
tralization and resource exploitation. The mountainous parts of N'WFP
and Pakistan’s Northern Areas also remain energy starved due to historic
under-investment in generation and distribution.

The primary factors responsible for the unequal pace of develop-
ment between and within the provinces include the pattern of federal
government investments, mechanisms for intergovernmental resource
allocation, and an unequal starting point at independence. Political
pressures, representing the interests of the dominant groups and ma-
jority provinces, rather than objective needs, have largely driven the
planning and resource allocation process in Pakistan.

Taxation in Pakistan is highly centralized, with the federal govern-
ment collecting over 85 percent of the tax revenues. A certain share of
the tax revenues attributable to hydro, gas and so on are directly paid to
the provinces as their share. The rest goes to the federal divisible pool, a
part of which is transferred back to the provinces on the basis of popula-
tion. For example, Balochistan, with almost half of Pakistan’s land mass
and a high rate of poverty, receives only 5 percent of the divisible pool
resources reflecting its population share. While this matter is currently
under active review, so far the different stakeholders have been unable to
reach consensus on how best to revise this resource-sharing formula. The
issue remains hotly contested as the smaller provinces demand the inclu-
sion of criteria other than population in order to compensate for revenue
generating efforts and historically embedded inequalities. Water distribu-
tion has also suffered from this lack of political consensus, which is stall-

ing the development of major new hydropower development schemes.
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Gender Divide
The overall status of women in Pakistan, including their legal, political,
social and economic status, remains one of the most challenging across the
globe in terms of persistent gender disparities. While Pakistan’s Gender
Empowerment Measure (GEM) has improved (from second lowest) to
a ranking of 71 out of 80 countries, and its Gender Development Index
(GDI) to 107 out of 140 countries, Pakistan’s dismal gender equality
statistics still present a challenge. Seventy percent of those living below
the poverty line are women. Female illiteracy is 68 percent and maternal
mortality, at 530 per 100,000, remains among the highest in the world.
Additional statistics for women’s employment and labor force participa-
tion provide an equally daunting picture. Violence against women con-
tinues unabated and discriminatory laws remain on the statute books,
further compounding women’s status

Given the key role women play in household energy use, the stark
gender divides are reinforced by a lack of access to modern fuels. Energy
poverty further marginalizes rural women and girls who spend a dis-
proportionate amount of their time collecting fuel-wood and water, se-
verely hampering their opportunities for livelihood and economically
productive activities. Women and girls are further burdened by the ad-
verse health impacts caused by indoor pollution, linked to the use of
traditional fuels for cooking.

THE ENERGY SECTOR IN PAKISTAN

Pakistan’s total energy consumption of about 58 million tons of oil equiv-
alent per year is growing at 10 percent annually. This translates into per
capita energy consumption of 0.37 kilogram tons of oil equivalent per
year (ktoe). The primary sources for energy consumption, in descending
order, are biofuels, natural gas, petroleum products, coal and hydro.
Availability of official data on the use of traditional fuels is very lim-
ited. This paper draws on the 1994 Energy Sector Management Assistance
Project (ESMAP) entitled “Pakistan Household Energy Strategy Study”
(HESS), which is still one of the most comprehensive sources of informa-
tion on biomass consumption patterns in Pakistan. The household sector,

the fastest-growing energy consuming sector in the country, accounted
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for 54 percent of the total final energy consumption in Pakistan in 1994.
Biofuels accounted for 86 percent of total household consumption, of
which firewood accounted for 54 percent (and 31 percent of total final
energy demand), dung 18 percent, and crop residues 14 percent. Ninety
percent of the rural and 50 percent of the urban population depended on
biomass fuels. Among the modern fuels, natural gas accounted for 7 per-
cent, electricity 4 percent, and kerosene and liquid petroleum gas (LPG)
3 percent respectively for household consumption.

Biofuels were principally used in traditional stoves to meet the bulk of
household cooking, space heating and water heating needs. Natural gas
was used mainly for cooking and heating in urban areas, and accounted
for about 50 percent of the total modern fuel consumption in the resi-
dential sector. Electricity was used mainly for lighting and space cool-
ing, and accounted for a further 31 percent of total fuel consumption.
Kerosene was also used for cooking, and for lighting where electricity
and gas were not available. More recent (2003) data indicates that the
residential sector still accounts for 50 percent of total energy consump-

tion, of which biomass provides 78 percent.’

Trends Over the Past Decade
Findings from the 2006 ESM AP study highlight the impact of changing
availability of different energy sources and their price levels on house-
hold energy choice, energy consumption as well as energy expenditure.
The uptake of electricity, natural gas and LPG increased in both abso-
lute and percentage terms, signifying that expansion in access surpassed
population increase. Prices of electricity, natural gas, kerosene and LPG
rose faster than the consumer price index, as a result of which kerosene
usage fell dramatically, and LPG less so. There was an uptake of free bio-
mass in both urban and rural areas, the largest increase occurring among
the bottom 40 percent in urban areas. Fuel-wood consumption also in-
creased. Electricity constituted the highest household expenditure, fol-
lowed by natural gas. The most significant finding was the change in
energy mix from kerosene-biomass-electricity in 1994 to biomass-elec-
tricity in later years, as more people were able to switch to electricity due
to expanding supply.

Electricity is the fastest growing source of energy in Pakistan. At pres-
ent there are approximately 15.6 million consumers, growing at a rate of
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5.7 percent annually. In 2001, approximately 75 percent of households
were connected, varying from 60 percent for the lowest income decile
to 90 percent for the highest. However, the increase in total electricity
consumption by the domestic sector, in the last decade, rose only by 2.6
percent. The government’s ambitious village electrification program,
growing at an accelerated pace of 11.6 percent per annum in recent years,
aims to provide complete coverage of rural areas by 2007. The following
figures illustrate these findings:

The table below shows the global correlation between low income
levels, GDP in purchasing power parity (PPP) per capita, low per capita
energy consumption, and a high reliance on traditional fuels, particu-
larly in the residential sector. This underlines the importance for gov-
ernment energy policies in developing countries to address the modern

use of traditional fuels.

Common Barriers to Accessing Modern Energy Sources

Globally, and particularly relevant to Pakistan, the most common bar-
riers to accessing modern energy services, especially electricity and
gas, are the lack of access to a network and affordability concerns. In
Pakistan, electricity networks have still to reach many rural areas while
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gas distribution networks are concentrated in cities. This is compounded
by high connection costs to grid supplied services, corroborated by the
HESS study, which indicated that 60 percent of unconnected urban
households living within 50 meters of a gas main line were prevented
from using natural gas due to the high connection cost.

The literature also reveals that the poor are often able and willing to
pay for energy services when they can invest this increased productive
capacity in income-generating activities. This important fact underscores

the need to integrate the latter as part of a broader development strategy.

ENERGY POLICIES AND STRATEGIES IN PAKISTAN

There is no single comprehensive energy policy or strategy in Pakistan.
Several sub-sector policies and strategies have been announced by the
government intermittently. However, inter- and intra-sectoral linkages
remain weak. A striking feature common in all government energy poli-
cies and official economic reports is the lack of recognition of the major
role of traditional fuels, which continue to supply about half of Pakistan’s
total energy consumption.

A review of the various energy sub-sector policies and strategies re-
flects the same omission, where the emphasis is on large scale, commer-
cial supply and demand factors, focusing on economic growth. Energy
policy planners continue to concentrate on meeting the country’s rapidly
growing energy needs in the formal sector, while failing to respond to
poverty reduction needs, particularly as they relate to rural household
consumption. Pakistan’s Energy Security Plan of 2005 to 2030 fore-
casts a seven-fold increase in total primary energy consumption and a
greater than eight-fold increase in the requirement of power over the
next twenty-five years. Private sector investment, including privatization
is high on the government’s agenda. However, this will impact energy
consumption patterns at the household level, as responsibilities for energy
provision increasingly shift to a profit-driven private sector. The resultant
rising prices will further exclude the poor based on their ability to pay.

In contrast to its energy policies, Pakistan’s environmental policy and
conservation strategies are more sensitive to the livelihoods of the rural

poor, and also draw essential inter-sectoral linkages. The forestry policy
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also draws important linkages with wood-fuel use for household con-
sumption in rural areas. The enormous environmental challenges facing
Pakistan, however, require more effective implementation mechanisms
in place.

To reiterate, a major gap in all the above policies and strategies is the
glaring lack of attention to traditional fuels, which continue to domi-
nate energy consumption in the residential sector, and for a large part of
the rural economy. Unfortunately, few of the sound recommendations
provided by the HESS study regarding traditional fuels have found their
way into state policy.

The dominant role of the public sector in energy provision in Pakistan,
and the very large investments involved, make concerns regarding lack
of accountability, transparency and good governance in the sector par-
ticularly relevant. The reform process has achieved very little progress
in these areas to date. This can dilute poverty reduction efforts, with an
adverse impact on access and affordability.

SuB-sEcTOR PoOLICIES

Power
Power is the fastest growing energy sub-sector and poses the greatest
challenge. A new policy aims to ensure cheap electricity generation to
meet the rapidly growing demands of the economy, coupled with tariff
controls to provide wider access to a growing population. The village
electrification policy aims to extend electricity coverage to all rural areas
over the next few years. Appropriate pricing that can ensure financial vi-
ability of the utility, through restructured distribution companies, while
also providing an affordable basic level of service, including connection
fees, for the lowest income groups, remains a challenge. Revenue neu-
tral options, such as rolling connection fees into monthly payments, are
worth considering. Tunisia provides useful lessons in balancing conflict-
ing priorities of state subsidies, integrating rural electrification with rural
development goals, and maintaining the commercial viability of a public
electricity company, as it approaches universal electricity coverage.
There is increasing recognition of the need for a comprehensive hy-

dropower policy to meet looming power shortages in the future. Pakistan
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confronts multiple dilemmas as it struggles to balance its growing energy
needs with the adverse social and political impacts of large hydro proj-
ects. Compensation policies need to be updated to better protect the
interests of the poorest groups, including those without formal title to
land. Some of those affected by the Tarbela dam, constructed decades
ago, still await full compensation for loss of land and assets. Smaller, oft-
grid hydro schemes are being planned to serve the energy needs of scat-
tered local populations in Pakistan’s mountainous regions.

Natural Gas

Dependence of the formal economy on natural gas in densely populated
urban areas is high and growing through the manufacturing and transpor-
tation sector as well as urban residential use. Projections point to the need
for importing significant quantities of gas in the future to support contin-
ued growth and diversification of energy sources. Very recently, the gov-
ernment has piloted some investments in off-grid distribution networks
to provide gas to under-served areas such as Gwadar. Subsidized tariffs
for residential consumers, primarily upper and middle-income groups,
make the large-scale replication of such pilots commercially unviable. In
spite of being the fuel of choice, the lack of distribution networks and
connection fee barriers makes natural gas inaccessible and unaffordable
for most poor households. The impending privatization of the two large
gas utilities 1s unlikely to support continuation of commercially unviable
initiatives, unless there is an explicit government subsidy.

Petroleum

The government of Pakistan is restructuring and privatizing its large
public sector entities, in addition to strengthening regulatory mecha-
nisms. Petroleum tariffs are already deregulated and are regularly ad-
justed to reflect international prices. Skyrocketing global oil prices affect
everyone, albeit unequally, having a particularly regressive impact on
the poor, who tend to spend a much larger share of their disposable
income on energy and are forced to switch back to traditional fuels in
response to such hikes, with concurrent welfare losses.

Renewable Energy
The present contribution of renewable energy sources is negligible in the

69



Sabira Qureshi

total energy picture of Pakistan. In line with its diversification strategy,
the government has established the Alternative Energy Development
Board (AEDB), and is currently developing the first alternative energy
policy. The government has an ambitious target of achieving a 10 per-
cent share for renewable energy in the total energy mix in the country
by 2010. Its primary focus is on wind and solar technologies to provide
energy to remote off-grid areas, but is also promoting waste-to-energy
projects in large urban centers. These initiatives are unlikely to have a
significant impact on poverty in the short to medium term.

There is no explicit policy on the modernization of traditional fuels,
which remain limited to the household level, with no role or involve-
ment of the government. Successful initiatives by many countries in the
use of modern biomass technologies provide useful lessons. These in-
clude China, the Philippines (with its large scale, grid- based biomass
electricity generation, dedicated biomass energy plantations, decen-
tralized and co-operative ownership, national co-ordination, and inte-
gration of social and environmental benefits within the program de-
sign), India, Thailand, Indonesia, and Myanmar. Nepal has a National
Framework for Biogas Policy, and a human resource training plan for its
implementation. Ironically, the lack of government control in this sector
in Pakistan and elsewhere in the developing world has helped the poor,
by not restricting their access to these fuels (particularly wood) where
available. However, these supplies are now increasingly scarce.?

Coal

The government’s increased interest in developing Pakistan’s large re-
serves of coal have led to the preparation of'a comprehensive Coal Policy,
currently underway, focusing on coal production, and establishment of
coal-based power generation plants, for manufacturing and processing
industries. Use of coal at the domestic level is negligible and future gov-
ernment policy in this area is still unclear, and will require careful man-
agement of social and environmental impacts.

Poverty Reduction Policies and Resource Allocation Trends

Numerous macro-economic policy frameworks have been developed
over the last decade, which include the Poverty Reduction Strategy Paper
(PRSP) 2003, the Medium Term Development Framework (MTDF)
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2005-10, and the more recent Vision 2030 Approach Paper. These rec-
ognize the urgent need to tackle poverty, but limit interventions to tra-
ditional employment generation and basic social service provision solu-
tions. The links to energy poverty and explicit measures to deal with this
are overlooked. They also do not adequately address the critical nexus
of gender, poverty and energy. Looking ahead to the next 25 years, the
MTDF remains focused on the commercial use of energy in the formal
sector, failing to recognize the predominant reliance on biomass by the

rural population and urban poor, and their energy needs.

Pricing and Subsidies

A review of the energy poverty nexus is incomplete without discussing
pricing and subsidies. While remaining popular among policy makers
and the public, studies increasingly show that subsidies do not actually
reach the target group, and instead benefit the middle-class and well-to-
do. There has been a shift in global approaches to subsidies over the last
decade. The 1990’s saw the tendency to advocate full-cost-recovery to
improve the financial viability of the utilities. However, this proved dif-
ficult, in practice and politically. There is now a growing recognition that
subsidies are an important component of utility service pricing, at least
over the medium term, but need to be applied without undermining over-
all financial viability.

Which type of subsidy best meets the needs of the poor? The poorest
generally remain unconnected to the utility network, and therefore do not
receive the subsidy benefits. Where lower-income households are con-
nected, consumption differentials between poor and non-poor allow the
latter to capture a larger absolute value of the subsidy. Thus, quantity-tar-
geted subsidies have been found to be invariably regressive. “Connection
subsidies” are increasingly being viewed as a promising option, especially
when combined with complementary non-price approaches to making
utility services accessible and affordable to poor households.

The 1994 HESS study indicated that the overall share of household
expenditure spent on fuels decreased as income levels rose, although
total household fuel expenditure increased in absolute terms. Low in-
come rural households spent an equivalent of about 21 percent of total
household expenditure on fuels, whereas low income urban households

spent about 13 percent. The lack of access to a connection was the main
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reason why households remain without gas. Lower-income groups, who
remain unconnected, are forced to use fuels such as dung, firewood, and
kerosene, which are unsubsidized and the prices of which, therefore,
reflect market realities. These prices are considerably higher than the
prices of natural gas for residential uses, constituting a negative subsidy
or tax on lower income groups. While current connection fees are sub-
sidized, poor urban households still find it difficult to pay them, forcing
them to resort to secondary connections, as the only viable means of
obtaining access.” Thus, they end up paying more than if they were of-
ficially connected, because of increasing block tariffs.

Because of the formal marketing and distribution systems for kero-
sene, LPG, natural gas and electricity, the government can use taxes and
subsidies on these fuels as policy instruments to influence fuel consump-
tion. While kerosene and LPG prices are generally in line with their
economic value, the average price of electricity and natural gas to resi-
dential consumers remains significantly below their long run marginal
cost/economic value. This leads to wasteful expenditure and greatly
limits the financial viability of expanding network coverage to currently
un-served areas.

There is a need to review the current pricing and subsidy policy,
which is often inappropriately targeted, non-transparent, open-ended,
and generally unsustainable. It is currently not an effective way of sup-
porting the lowest income groups. The government recognizes this
and is considering the development of an “Energy Subsidy Policy” in
Pakistan to address this anomaly. Political commitment may require a
“transition strategy,” involving viability gap financing assistance, out-
put-based contracts backed by financial support, and protective measures
for lower income end-users. It may also involve the alignment of invest-

ment programs to the end-user’s ability to pay.

THE WAY FORWARD

Should Pakistan transition more rapidly towards modern fuels? Should
more attention be paid towards improved modern technologies for bio-
mass usage? Is there an ideal mix? What are the short, medium and

long-term options for Pakistan in these areas, particularly in the context
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of its poverty reduction goals and MDG targets? Existing government
policies do not fully address these questions, the answers to which are
rendered more difficult by the total neglect of traditional fuels in official
data sources.

The household fuel of choice—natural gas—will not be available to
most rural households for some time, given supply and infrastructure
constraints. Improved natural gas pricing is one policy area that merits
government attention. Given the seeming willingness of households to
pay a premium for its convenience and cleanliness, phasing out cross-
subsidies for residential users of natural gas seems politically feasible.
LPG remains a viable alternative for rural households willing and able to
pay for it. However, high international prices will inhibit the transition
to LPG.

Traditional fuels are going to continue to play a dominant role in
meeting household energy needs for some time, as much progress still
remains to be made before modern commercial fuels become widely
used for cooking and heating across rural Pakistan. Fuel efficient cook-
ing stoves are, and will continue to be, an important intervention, which
therefore, needs to be expanded and up-scaled in a gender-sensitive and
cost-effective manner. However, government policies clearly need to
move beyond this narrow focus on efficient cooking stoves in villages
to conserve fuel wood, and instead actively promote the shift from tra-
ditional to modern biomass technologies to meet the rapidly growing
needs of its rural and low-income urban population. Pilot initiatives on
setting up biogas plants have already begun, and need to be assessed for
their feasibility and replicability. Micro-hydro is another low-cost supply
option with potentially large scale application in Pakistan that needs to
be more aggressively pursued.

The forestry policy in Pakistan needs to be more closely linked to
the energy policy, together with improved management of forest re-
sources, which, despite being meager, contribute a good deal to the
economy, and to the livelihood needs of the rural poor. Governance
issues within the forestry department need critical attention, particu-
larly in controlling the timber mafia—a major factor behind the rapid
deforestation in Pakistan.
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CONCLUSION

The near invisibility of the role of traditional fuels in the government
of Pakistan’s policies and plans renders achievement of poverty reduction
targets very difficult, especially in view of the fact that the energy mix
in the household and rural sector remains dominated by traditional fuels.
This will only change over time, through a gradual transition to mod-
ern fuel use, as household incomes rise. In the meantime, it is impera-
tive that government policies and strategies explicitly recognize this, and
focus efforts on introducing modern biomass technologies and efficient
tuel utilization practices, through locally based solutions, to help meet
its short to medium-term poverty reduction targets. Furthermore, there
needs to be explicit recognition of the need to mainstream gender in all
energy initiatives.

Second, the transition to modern fuels can be greatly facilitated
through the adoption of enlightened pricing and subsidy policies, to en-
sure that continuing expansions in energy infrastructure remain com-
mercially viable but also affordable. Third, careful geographical target-
ing of future energy investments and network expansion plans will be
needed to rectify historical neglect and help ensure social sustainability
and political cohesion.

Fourth, for human development and poverty reduction in all its di-
mensions, it is imperative to address governance issues responsible for
social exclusion of the poor, women, and minorities. The voices of the
poor need to be heard and taken into account in prioritizing invest-
ment decisions that affect their future. Partnerships with the not-for-
profit sector and civil society organizations can facilitate this. Finally, it
is important to combine mutually reinforcing strategies to reduce both
income and energy poverty, and explicitly focus policies and strategies
on poverty and distributional impact to meet the MDG targets and short
and longer term needs of the lower income and marginalized groups,
particularly women. This will also support overall economic develop-
ment. Efforts towards this end, however, will require better inter-sec-
toral policy coordination, and integrated development approaches. The
costs of inaction are high.
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NoOTES

1. International Energy Agency (IEA), “Energy Balances of Non-

OECD Countries, 2002-2003. 2005 Edition,” 2005, http://www.iea.
org/w/bookshop/b.aspx?Subject=Non-OECD%20Countries.

2. Government interference in the marketing and distribution of traditional
sources of energy can be counterproductive and non-sustainable—e.g., Gujarat,
India.

3. Indirect access through a primary user.
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SOCIAL AND GENDER ISSUES IN
PAKISTAN’S ENERGY SECTOR

DoroTtHY LELE

hen energy analysts are asked how Pakistan can meet

its energy needs, they begin by aggregating the current

consumption of commercial energy carriers across all
sectors and forecasting demand on the basis of current patterns for
various future periods. Because of the huge resulting energy require-
ments, the focus is then on large-scale energy projects to meet the
forecasted need.

This macro-level supply focus neglects the demand side—how
energy choices vary between social groups and regions, how consump-
tion changes according to the situations of the users, and how consum-
ers can be assisted to optimize their energy use and to move away from
damaging fuel use. It also neglects the enormous potential of smaller-
scale, localized and environmentally-benign technologies.

This essay outlines some important issues on the demand side that
need to be resolved, if the energy needs of all Pakistani citizens are
to be met efficiently, and with sustainability and minimal environ-

mental costs.

Dorothy Lele is a social development specialist with twenty years of experi-
ence as an independent consultant on international projects and programs,
specializing in gender equality and energy use. Since 1985 she has worked
with development agencies such as the Canadian International Development
Agency (CIDA) and the Department for International Development in the U.K.
From 1996 to 1999, she was a gender equity specialist on the project team for
CIDA’s Pakistan Qil and Gas Sector Program. In 2004-05 she worked as a socio-
economic and poverty specialist in Madhya Pradesh, India, focusing on socio-
economic issues in tariff design for the electric power sector. She holds an M.A.
in international affairs from Carleton University.
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Biomass ENERGY USE

Traditional fuels still account for almost half of Pakistan’s total energy
consumption: about 22 million tons of oil equivalent (TOE) compared
with primary commercial energy consumption of 51 million TOE.!
When biomass is included in the calculation of energy use, the share of
industry and transportation in total energy consumption falls from 70 to
44 percent while the share of the residential sector increases from 23 to
52 percent (see Table 1). This clearly demonstrates the continuing im-
portance and pervasiveness of biomass energy sources.

Given that modern fuels are so much more efficient and convenient
than biomass fuels, the common assumption is that any household given
a choice would switch away from biomass as soon as commercial energy
sources become available and affordable. This has not happened, how-
ever, especially in rural areas, and even at higher income levels. A major
‘World Bank review of Pakistan’s oil and gas sector pointed out that “bio-
mass is the primary household fuel among rural households irrespective of

income, and its use is essentiallv unifor

Pakistan: Key Development Indicators

Population: 151.8 million (2003)
* 34.1% urban
* 2% annual pop increase
* 39.5% under age 15

Per capita GDP: US $555
Below Poverty Line: 32.6%

Percentage share of income
of the richest 20%: 42.3%
of the poorest 20%: 8.8%

Literacy: male 61.7%; female 35.2%
Ratio of female to male earned income: .34
Female professional & technical workers:

26%

Source: UNDP Human Development Report 2005
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across all income groups.

The main reason for the con-
tinued dependence on biomass
in rural areas is its availability
and use outside the market, its
only cost being that of the labor
used in collecting it. Due to un-
deremployment, labor is under-
valued. Women provide most of
the human labor involved in col-
lecting and processing biomass
fuels, but this is not counted in
energy sector analysis, since it
is unpaid and unseen. With no
data on this contribution, the
opportunity costs of biomass
supply are invisible.

Another important reason for

the continuation of biomass use,
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Table 1. Energy Consumption by Economic Sector

Without Biomass* With Biomass**
Metric tons of oil equivalent | Metric tons of oil equivalent
(x 1000) 1999 (x 1000) 1999

Industry 8,663,489 34.3% 13,247 26.7 %
Transportation 8,784,698 347 % 8,612 17.4 %
Residential 5,709,392 22.6 % 25,801 52.0 %
Agriculture 675,026 2.7 % 746 1.5 %
Commercial & public | 4 455 19g 5.7 % 1,171 2.4%
services

Total final energy 25,257,300 100.0 % 49,577 100.0 %
consumption

Sources: *Pakistan Energy Yearbook 2000 **World Resources Institute at
http://earthtrends.wri.org.

even by those who can afford alternative fuels, is that the best alternatives
are not always available in rural areas. Natural gas is limited to urban and
peri-urban areas and liquefied petroleum gas (LPG) is not widely avail-
able, since “the low population density in rural areas, low LPG uptake
and low consumption among those who sign up for LPG make it dif-
ficult to establish commercially viable LPG distribution networks. The
lack of economies of scale in catering to rural domestic consumers is the
most important factor hindering ready access to LPG.””

The lowest income groups in urban areas also depend mostly on bio-
mass for cooking and heating, even though they have to purchase it,
mainly due to the high start-up costs and lump sums required for natural
gas and LPG.

Most biomass energy is used by women for cooking. How does the
predominance of women in biomass use contribute to the continuation
of its use? When women’s labor is not valued, the time and effort they
spend on fuel collection and food preparation are not seen as important
in decisions on household expenditures, so improvements in their—con-
ditions of work are not made. If women had better access to information
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and a stronger role in household and community decision-making, their
fuel use would be likely to change.

In the case of fuel-efficient and smokeless stoves introduced by the
Escorts Foundation near Lahore, for example, men are included in the
information and training sessions. The household adoption rate in most
villages is 70-80 percent where the program is available. Positive impacts
of the new stoves include improved kitchen management and hygiene,
savings in fuel, time and effort, and improved gender relations. “Women
say that their hands, walls and pots and pans are now clean and easier to
wash. Women have also reported improved relationships with men as
they are getting well-cooked and hot meals on time, made possible by
the use of two burners at a time. Fuel wood consumption has reportedly
been reduced to nearly one-half the previous average of about five kilo-
grams per day per household.”™ And the stoves are not subsidized.

Switching to improved stoves is an important health measure as well
as fuel-saving. Current practices of biomass combustion have serious
negative health effects, especially on women and young children, who
spend large amounts of their time indoors exposed to a range of pol-
lutants from the incomplete combustion of biomass fuels in inefficient
three-stone stoves. Acute respiratory infections are becoming the num-
ber one killer of Pakistani children under five years old.

Biomass energy will continue to play an essential role in energy use
in Pakistan for many years to come. Given its importance for the major-
ity of the population and especially for women, the exclusion of biomass
energy from energy sector planning and programs and the lack of atten-
tion given to improved biomass use are critical social and gender issues.
The government’s focus on developing the supply of modern fuels is
understandable in terms of the sector’s market orientation and the ben-
efits of modern fuels, but this focus neglects the barriers involved in their
adoption by large segments of the population, and the urgent need for
improving current damaging fuel-use practices.

ENERGY FOR POVERTY REDUCTION

One third of Pakistan’s population lives on incomes below the national

poverty line (36 percent in rural areas), a huge waste of human poten-
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tial and a major obstacle to the nation’s development, not to mention
the human suffering. Modern energy services can transform the lives
of the poor by increasing the productivity of their labor, providing new
employment opportunities, reducing the time spent in arduous tasks, as
well as eliminating the damaging health effects of traditional stoves.
Poor people usually pay a higher proportion of their expenditures
on energy, and much more per unit of useful energy service than the
rich, because the technologies they use are “typically inefficient or low

”¢ They cannot afford the capital costs of more efficient energy

quality.
sources, start-up equipment and appliance costs, or even to buy the en-
ergy they use (i.e. fuel wood and kerosene) in higher volumes. A natural
gas connection costs more than the total monthly household expendi-
ture of the bottom income quintile.”

The capital and operating costs are not the only barriers the poor face.
The poor may be excluded from electricity and natural gas networks due
to housing quality that is below connection standards, the distance of
their dwellings from a pole, or in urban slums, the lack of street addresses
or official housing registration, as well as tariff structures and payment
mechanisms that are not adapted to their situations. Agricultural labor-
ers, for example, can lose a day’s wages if they have to travel to pay their
electricity bills.

Modern energy services contribute directly to economic growth and
poverty reduction. They create opportunities for income generation and
employment, reduce unit costs, and free up time for productive activi-
ties, in addition to essential contributions to improved health and nu-
trition. “The use of more efficient fuels can reduce the large share of
household income spent on cooking, lighting, and keeping warm, thus
saving families much needed income for food, education, health ser-
vices, and other basic needs.”®

Women and men use energy services differently according to the needs
of their gender-specific roles and responsibilities, both in the workplace and
at home. Women’s responsibilities for family nurture—health, nutrition
and sanitation—are crucial for human development, but since this work is
unpaid, it is usually undervalued and unsupported with services and tools
that could greatly increase its efficiency and effectiveness. Women in low-
income households are often caught in a vicious cycle of illness, low pro-

ductivity and lack of the resources they need to change their situation.
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Another key issue is that existing subsidies, that are meant to pro-
mote access of those with a low capacity to pay, do not always achieve
their purpose. Natural gas, for example, is by far the cheapest source of
modern fuels once a household is connected, with over 90 percent of
the gas sold to households under the subsidized tariff of the first two
slabs. Because of the high costs of connection, it is the higher income
groups that are benefiting from this subsidy. “Fewer than 20 percent of
Pakistani households use natural gas, and they belong largely to middle
and upper income groups in urban areas.”®

Even as private sector involvement is being welcomed as a means of
providing energy services more efficiently, there is a serious potential
that privatization could limit the access of poor households to energy
services. Private companies have little motivation to provide services to
the poor, with their precarious incomes, low consumption and inability
to pay the full cost of service. Explicit policies and regulatory instru-
ments are needed to support the access of poor households, and “targeted
subsidies will be needed in many instances.”"”

If additional efforts can be made, by NGOs for instance, to assist the
poor in using modern energy services for increased and improved liveli-
hoods, they will be able to transform their lives, switch to modern en-
ergy carriers for household use, and, as they gain more secure incomes,
to pay unsubsidized energy tariffs.

In order to capture the potential contributions of modern energy ser-
vices towards poverty reduction, much more attention needs to be given
to the many possibilities for pro-poor energy interventions identified
in the 2005 United Nations Development Program and Energy Sector
Management Assistance Program report on energy services needed to
meet the Millennium Development Goals."

USER PARTICIPATION

Many of the customer-related problems encountered by large energy
providers are directly related to their lack of accountability to users.
Most state-run electricity utilities in South Asia, for instance, have major
problems with revenue collection and power theft that are very diffi-
cult to solve under their existing management models. They are finding
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themselves in a vicious cycle of revenues that are inadequate to meet
costs, decreasing financial support from government, pressure to extend
their services, and lack of funds to rehabilitate and maintain infrastruc-
ture and to pay staff adequate salaries, with the result of deteriorating
service quality, accompanied by customers’ increasing lack of willing-
ness to pay for poor service. The utilities’ only means of combating theft
and enforcing payment compliance is through punitive measures that
require additional staff.

From the residential users’ point of view, the service is poor, unreliable
and not worth the required payments. They find themselves faced with
frequent outages, inconvenient payment facilities, billing errors that are
difficult to rectify, poor response from customer service units, and de-
mands for illegal payments from utility staff. Their relationship with the
utility becomes antagonistic rather than cooperative and responsible.

These accountability, service and financing problems have been
solved by management models that directly involve the users. The active
participation of customer representatives is a crucial feature of successful
models of central grid-based rural electrification, such as Bangladesh’s
Rural Electrification Board and rural electric cooperative societies in
India, as well as off-grid centralized rural electrification, such as Village
Hydro cooperatives in Nepal and Sri Lanka.'? The treatment of the cus-
tomer as the most important stakeholder is an obvious but overlooked
element of their success. Entrepreneurs and NGOs are now successfully
providing energy alternatives, based on users’ participation in project
development, design, implementation and management.

The traditional model of a utility-based centralized grid has also
been challenged by the advent of new technologies. Gas-turbine gen-
eration has begun a trend toward smaller generators closer to users,
changing electricity systems away from the traditional centralized
configuration to a more decentralized one. Centralized grid exten-
sion can no longer be expected to reach all remaining communities
unconnected to electricity grids, since long distances and low demand
make this approach “prohibitively expensive for many rural areas.
Village level mini-grids utilizing the most appropriate resources avail-
able—wind turbines, for example, or small-scale hydropower or diesel
generators—may provide a more cost effective alternative, especially

for compact, high-density settlements.”"?
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Decentralized, user-managed systems have several advantages over cen-
trally-managed ones. The users are known and accountable to each other;
responsibility for breakdowns and repairs is easily assigned; decision-mak-
ing is close to the users through their own representatives; and unreliable
grid power can be supplemented by backup systems. Decentralized sys-
tems allow local control over choices between supply options and commu-
nity priorities, improved billing and collection, direct accountability and
increased control over illegal use. For a utility, selling to one local-level
distributor at a bulk rate eliminates many billing and collection issues.
Whichever the management model, users need to be effectively informed
and involved in management decisions in order to contribute to the im-
provement, financial viability and sustainability of the service.

SociaL AND GENDER IMPACTS OF ENERGY SITE DEVELOPMENT

Another major social and gender dimension of the energy sector is the
local effects of energy site development and operations. The extraction
and conversion of energy resources and the operation of energy systems
have major impacts on local communities. There may be population dis-
placements and disruption or damage to the ecosystems and resource
base upon which local communities depend. People often lose valuable
agricultural land or their main sources of fuel wood, livestock grazing,
fishing, and medicinal plants, which, given current population pressures,
cannot be replaced at the same qualitative level.

There may be some new jobs as a result of the project, but the better
ones usually go to skilled workers from elsewhere. Camps or housing
colonies set up for project workers can become a source of income for
local small businesses providing services, but they can also have negative
effects by disrupting communities and introducing unwelcome practices
such as gambling, prostitution and alcohol use. Disruption and displace-
ment are generally worse for the poor, since they have few resources to
draw upon, if any, and have great difficulty in reestablishing their live-
lihoods. Women are often severely affected through the disruption of
their social networks and support systems.

Instead of these common negative effects, the development of energy
resources can be an opportunity for initiating the sustainable develop-
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ment of local communities through substantively involving the local
people in planning, implementing and monitoring the local impacts of
a project. This requires more effort, genuine commitment, financial
resources and patience, but yields much more effective and sustainable
results. Most internationally active companies have now made commit-
ments to, and developed policies on, their corporate social responsibility
to operate in ethically, socially, and environmentally responsible ways.
It is important to allow representatives of all the different social groups
in the community, including women from those groups, to identify the
relevant needs, priorities and methods of compensation. If only the proj-
ect and village leaders are involved, the plans may exclude the needs and
interests of disadvantaged and marginalized groups, including women.
If community groups can be effectively involved, they can play a critical
positive role in rebuilding the area, creating a constructive relationship
with the proponent that maintains their license to operate.

There are two examples of successful community involvement reported
on the internet. A local organization, Ghazi Barotha Traqeiyati Idara, was
created by Pakistan’s Water and Power Development Authority (WAPDA)
and the donors of the Ghazi Barotha Hydropower Project “to facilitate
and mediate relations between the different governing bodies and com-
munities.”"* The second project is that of the BHP Billiton company and
its community development program around the Zamzama Gas Field.”
The description of the efforts undertaken for both these projects indi-
cate their resounding success, but the only meaningful assessment of out-
comes would be from the groups affected. If they were fully involved as is
claimed, then they are probably satisfied with the outcomes, and may be
continuing their own efforts to improve their communities. At a broader
level, continuing problems with sabotage of gas pipelines in Balochistan
illustrates the local and regional dissatisfaction and hostility generated by
developing and using resources without providing adequate benefit and
compensation to the communities from which the resources are drawn.'®

WOMEN IN THE WORKFORCE

Women make up half of Pakistan’s human resources, and, in 2005,

they accounted for 26 percent of Pakistan’s professional and technical
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workers.” When women’s talents are developed and they have dignified
working conditions, they can contribute a great deal to their workplaces.
Leading companies in Pakistan’s oil and gas sector have adopted policies
to attract more women, because they need the best talent available and
because they have recognized that workforce diversity contributes to
creativity and new ideas, which are essential in the industry’s increas-
ingly competitive work environment."®

A 1997 survey conducted by the Oil and Gas Sector Program (OGSP),
a project funded by the Canadian International Development Agency
(CIDA), revealed that 669 women employed across 31 public and private
sector companies in Pakistan’s oil and gas sector comprised 2 percent of a
workforce of 33,380 people. Women accounted for 1.4 percent of public
sector and 3.7 percent of private sector employees. Thirty-one percent
of these women were professionals, most of them specializing in human
resources, medical, teaching and financial fields, including 15 of them in
technical specializations.

There is a great deal of human potential available, given the talented
pool of female students, their interest in technical areas, and their capac-
ity for the work. Female students are often the top performers in their
classes, including those in the energy sector’s technical fields. An intern-
ship program for top-level female graduates, oftered by the OGSP, pro-
vided a highly successful channel to introduce bright young women into
the male-dominated oil and gas industry.

Major barriers obstruct women’s equal participation in the energy
industry. Organizational cultures within energy sector companies are
dominated by values, beliefs and behavioral patterns that discour-
age women’s full contribution, and can even be hostile to women.
Recruitment and selection processes often present major institutional
barriers for women. The lack of alternative work schedules such as job-
sharing and part-time positions, and of child-care arrangements, sub-
stantially impedes women’s equitable participation and advancement in
the energy industry.

An important issue for professional women working in the energy
industry is that high mobility and field experience are often critical re-
quirements for career advancement. The mobility requirements in gain-
ing such field experience present another barrier for women, due to their
major responsibilities for child and domestic care.
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In addition to their potential contribution to professional fields,
women are also needed in many areas of customer services that deal
with household consumers. Since women are the major energy users in
the home, and since they cannot be directly approached by male service
technicians in Pakistan, female staff are needed if any significant change
is to be made in household energy use.

GENDER AND ENERGY

Gender issues can be considered in the context of broader social issues, but
many analysts argue that, due to their serious developmental consequences,

they need to be treated separately. The major gender and energy issues are:

* energy use:

* differences in men’s and women’s energy use and differential attention
to and treatment of them;

* energy supply:

¢ the major role of women in procuring biomass energy and the wide-
spread neglect of this role;

 differential participation of men and women in the energy sector
workforce and decision-making.

There have been several important gender and energy initiatives in
Pakistan since the late 1990s. The Pakistan Petroleum Women’s Network
was established in 1997, with the assistance of CIDA’s Oil and Gas Sector
Program. It brought together professional women in the oil and gas sec-
tor to share common experiences and to provide a forum for working
towards meeting their needs and aspirations.

Gender advisors have been included in the planning processes of the
last two five-year plans, assigned to assist energy working groups to en-
gender the energy sections of the plans. The Interagency Network on
Gender and Development provided several important recommendations
for infrastructure sectors, including energy, in the Poverty Reduction
Strategy Paper, but only those in the social sectors have been used. Since
there have been no budgetary allocations for these recommendations,

very little has been done.

89



Dorothy Lele

ENERGIA, the International Network on Gender and Sustainable
Energy, based in the Netherlands, along with the Aga Khan Rural
Support Program, organized a workshop in June 2004 to identify gender
and energy issues in Pakistan and to assist in establishing a national net-
work on gender and energy.

The issues have been well-defined; it is now a question of recog-
nizing their importance and assigning responsibilities and budgets to
address them.

CONCLUSION

No one disputes the fact that Pakistan will require massive investments
in energy infrastructure to meet growing energy demand over the next
thirty years. The question is how to guide investment in such a way that
it promotes all Pakistan’s development objectives, human, social and envi-
ronmental, as well as economic growth. This requires that the issues out-
lined in this paper need to be addressed in the government’s policy analysis
and planning processes. The government needs to define clear social, pov-
erty and gender objectives for the energy sector, as well as economic and
environmental objectives, use them in all policy development, and include
them in its policy directives to energy regulatory agencies.

A major part of the problem (of the neglect of energy sub-sectors and
disadvantaged social groups) is the institutional fragmentation of the en-
ergy sector and its lack of linkages with the sectors it is meant to serve,
such as health, education, water supply, and transportation. There is an
urgent need for increased communication and coordination among en-
ergy, agricultural and forestry ministries and agencies responsible for en-
ergy technologies, on one hand, as well as with the ministries depending
on reliable energy services for their own programs and services.

Bigger is not necessarily better. Energy technologies are changing,
and the harmful effects of carbon emissions are increasing. We must re-
member that energy is a means to development ends, not an end in itself.
In order to maximize efficiency and to provide appropriate choices for
consumers, the planning process should start with the needs and end-
uses of different user groups and take into account locality, local re-

sources and users’ situations in setting policy frameworks.

90



Social and Gender Issues in Pakistan’s Energy Sector

For this, up-to-date data is needed, disaggregated by region, settle-
ment size, income and gender. Representatives from all social groups
need to be involved in the identification of development and energy goals
and priorities. Energy development needs to be directed toward these

overall goals through appropriate policy and institutional frameworks.
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