ABBREVIATIONS
AEDB
ADB
AJK
ARR
Bps
BTU
CBM
CFL
CPPA
Cst
DFI
DISCO
E&P Companies
E3C
ECC
EE
ENERCON
ESCO
ESDF
ESTF
FESCO
Fls
FODP
FSRU
FY
GDP
GENCO
GEPCO
GW
GWh
HESCO
HPP
HSD
IESCO
IFEM
IFI
IMF

Alternative Energy Development Board
Asian Development Bank
Azad Jammu and Kashmir
average revenue requirement
Basis Points
British Thermal Unit, as a measurement of heat
Cooperate Bond Market
Compact Fluorescent Lamp
central power purchase agency
Centistokes (unit for measurement of viscosity)
Development Finance Institution
distribution company
Exploration and Production Companies Upstream
energy efficiency and energy conservation
Economic Coordination Committee of the Cabinet
Energy Efficiency
National Energy Conservation Centre
energy service company
energy sector development fund
Energy Sector Task Force of FODP
Faisalabad Electric Supply Company
Financial Institutions
Friends of Democratic Pakistan
Floating Storage Regasification Unit
fiscal year
gross domestic product
generation company
Gujranwala Electric Power Company
Gigawatt
Gigawatt-hour
Hyderabad Electric Supply company
hydropower project
high-speed diesel
Islamabad Electric Supply Company
inland freight equalization margin
International Finance Institution
International Monetary Fund

ABBREVIATIONS
IPP
JPGL
KAPCO
KBBL/day
KESC
KIBOR
KPT
KV
KW
Kwh
LDO
LESCO
LPG
MAF
MEPCO
Mmbtu
Mmcfd
MOE
MOF
MOI
MOST
MPNR
MTOE
MW
MWP
NBFC
NEPRA
NGO
NGPS
NSO
NSS
NTDC
O&M
OGDCL
OGRA
PAEC
PC
PCSIR
PEMPPU
PDF
PEPCO
PESCO
PHL

independent power producer
Jamshoro Power Generation Company Limited
Kot Addu Power Company
thousand barrels per day
Karachi Electricity Supply Company
Karachi Inter Bank Offered Rate
Karachi Port Terminal
Kilovolt
Kilowatt
kilowatt hour
light diesel oil
Lahore Electric Supply Company
liquefied petroleum gas
million acre feet
Multan Electric Power Company
Million British Thermal Units
million cubic feet per day
Ministry of Energy
Ministry of Finance
Ministry of Industry
Ministry of Science and Technology
Ministry of Petroleum and Natural Resources
million tons of oil equivalent
Megawatt
Ministry of Water and Power
Non-banking Finance Company
National Electric Power Regulatory Authority
Non-Governmental Organization
Natural Gas Power Station
National Savings Organization
national savings scheme
National Transmission and Dispatch Company
Operation and Maintenance
Oil and Gas Development Company Limited
Oil and Gas Regulatory Authority
Pakistan Atomic Energy Commission
Planning Commission
Pakistan Council of Scientific and Industrial
Research
Pakistan Integrated Energy Modeling, Planning
and Policy Analysis Unit
Project Development Fund
Pakistan Electric Power Company

ABBREVIATIONS
PPA
PPIB
PPL
PQA
PRs
PRL
PSDF
PSEC
PSO
PSQCA
QESCO
RON
RFO
RPP
SBP
SEA
SECP
SLR
SNGPL
SSGCL
T&D
TDS
TFC
UFG
US$
USAID
WAPDA

Power Purchase Agreement
Private Power and Infrastructure
Pakistan Petroleum Limited
Port Qasim Authority
Pakistan Rupees
Pakistan Refinery Limited
Public Sector Development Fund
Public Sector Energy Company
Pakistan State Oil
Pakistan Standards and Quality Control Authority
Quetta Electric Supply Company
research octane number
Residual Fuel Oil
Rental Power Plant
State Bank of Pakistan
senior energy advisor
Security and Exchange Commission of Pakistan
statutory liquidity ratio
Sui Northern Gas Pipeline Limited
Sui Southern Gas Company Limited
Transmission and Distribution
tariff differential subsidy
term finance certificate (local terminology for bond)
unaccounted for gas
United States Dollar
United States Agency for International Development
Water and Power Development Authority

Note 1: In this report, $ means United States dollars.
Note 2: All reference to years e.g. such as 2008-09 mean a one year period from July to June.
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P R E F A C E

T

his report provides a road map to eliminate energy deficits in Pakistan in the next 3 years. It includes a
detailed set of recommendations and an action plan to enable the country to achieve full energy security
and sustainability. The report was conceived in the midst of Pakistan's current energy crisis. There are
severe electricity and gas shortages and prolonged hours of load shedding. These shortages are disrupting the
daily lives of Pakistani citizens and restraining opportunities for growth, employment creation, and social
development. The war against terror and the consequent deterioration in the security situation have
compounded problems in the energy sector by blocking the key foreign and domestic investments needed to
jumpstart the sector. While the recent floods have added to the problems, they do not impact the overall
assessment and recommendations of this report.
The Pakistan Energy Sector Task Force (ESTF) comprising members of the Friends of Democratic Pakistan
(FODP) was mobilized to prepare this report on the energy sector inclusive of an action plan. The Asian
Development Bank (ADB) was assigned responsibility for organizing the work of the task force. A team of
experts contributed by several FODP member countries and international institutions along with focal points
seconded by the government comprised the ESTF Secretariat. The secretariat took the technical lead in
developing the report. A steering committee co-chaired by the Government of Pakistan and ADB provided
regular oversight and direction to the work of the secretariat.
The report contains a full set of actions to produce energy sustainability. The value of this report will be
measured by the extent to which it enables Pakistan to implement a recovery plan for the energy sector. The
Government of Pakistan will need to lead the implementation of the recommendations and actions in the report.
The FODP will need to support the government through technical and financial assistance to overcome the
present crisis and to set the energy sector on a sustainable footing. An enduring and sustainable partnership
between the Government of Pakistan and the FODP will pave the way for the effective implementation of the
report.
The FODP ESTF expresses its appreciation to the Government of Pakistan for its strong partnership and
coordination in preparing this report. Government ministries, agencies, and regulatory entities participated fully
in the process and generously shared time and information with the secretariat team. The ESTF records its
gratitude to FODP countries that provided technical experts for the secretariat. Special appreciation is due to all
members of the FODP ESTF for their valuable contributions and inputs. The report is richer as a result.

Rune Stroem
Co-Chair Energy Sector Task Force
Pakistan Country Director
Asian Development Bank

Shahid Rafi
Co-Chair Energy Sector Task Force
Secretary, Ministry of Water & Power
Government of Pakistan

E X E C U T I V E S U M M A R Y

We realize the suffering that load shedding causes our people. We are
painfully aware of the darkness it spreads, how children study by
candlelight, and how the wheels of industry often stop.
President Asif Ali Zardari's Speech at the Joint Session of Parliament
Islamabad, April 5, 2010

P

akistan's energy sector is in a crisis. Electricity shortages in the summer of 2010 have peaked at
5,000 megawatts (MW). Many rural areas have no electricity for up to 20 hours a day. Urban areas
are witnessing outages of 8 to 10 hours. Gas shortages have also increased, and there is rationing
of piped gas in winter months. Reliance on imported fuels has increased and is increasing the cost of
electricity generation and adding to the country's balance of payments problems. The growing energy
shortages have made life difficult for Pakistanis across the board. The quality of life of citizens has
deteriorated. Economic growth rates have been stunted, and industry and agriculture have suffered.
The Government of Pakistan, recognizing the magnitude of the crisis and its effect on the people and the
economy, has undertaken emergency measures to address, manage, and reduce the impact of the crisis.
An energy summit chaired by the Prime Minister and comprising of all four provincial chief ministers in
May 2010 decided on specific measures aimed at energy conservation to save or add about 1000 MW of
electricity into the system. To improve the financial performance of the sector, the government has already
implemented a substantial increase in electricity tariffs between October 2009 and July 2010. In addition,
the government amended the National Electric Power Regulatory Authority Act to allow for automatic fuel
price adjustments in electricity tariffs. Tariffs have been consequently raised altogether by about 37%
since the start of fiscal year 2009/10. Domestic oil prices are being already adjusted regularly in response
to changes in international prices under an automatic adjustment regime. To address the problem of the
stock of circular debt in the power sector, the government set up the debt holding company Power Holding
Limited (PHL) to transfer Pakistan rupees (PRs) 302 billion of circular debt from the balance sheets of
energy companies. With assistance from international development partners, the government is
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implementing major programs to rehabilitate and upgrade transmission and distribution systems to reduce
technical and commercial losses in the power sector. Under the measures agreed at the energy summit, the
government has earmarked PRs20 billion for an energy sector fund to finance critical investments in the energy
sector.
Impressive as these efforts are, the scale of the present crisis is formidable and requires persistent structural and
pricing reforms in the sector, increased implementation of loss-reduction programs, and expanded investments. In
addition to the government's own efforts, substantial external assistance is required from the international
community to help Pakistan overcome this crisis.
Electricity demand was growing by 3%-4% annually up to 2003-04. It spiked in subsequent years to reach 10% in
2007-08 in line with higher economic growth. The growth in demand was not fully anticipated by planners, and
capacity fell significantly behind demand to result in the current large power outages. Gas demand is likewise
currently growing at 8.5% while indigenous gas availability is projected to decline unless accelerated investments
are made to scale up production. The gas deficit is consequently currently growing as production falls significantly
behind demand.
Energy shortages, while blocking growth, are also limiting employment opportunities. These shortages are
therefore a serious handicap in the government's strategy to fight the poverty that breeds extremism and violence
in society at a time when the country is fighting a war against terrorism in its border areas.
The deterioration in security conditions that has accompanied the ongoing conflict has compounded the problems
in the energy sector. Private investment in the energy sector has dwindled. Public investment has fallen as
development spending is substituted by increased military spending to finance the war against terrorism. The
energy infrastructure in the conflict-affected areas of the Federally Administered Tribal Areas (FATA) and KhyberPakhtunkhwa has crumbled. (In the aftermath of the adoption of the 18th Amendment to the Constitution of
Pakistan, the North Western Frontier Province was renamed Khyber-Pakhtunkhwa). The financial liabilities of the
sector have increased because of the failure to collect electricity bills in FATA.
Overcoming the energy deficit requires immediate attention to sector reforms and fast tracking investments
targeted at capacity expansion and the rehabilitation of existing infrastructure. Also required are short- and
medium-term measures for the sustainable recovery of the sector. All these measures are needed not only to
bridge the present deficit but also to address the anticipated widening of the energy gap associated with Pakistan's
growing population and economy.
In the absence of such measures, the present energy gap of 18 million metric tons of oil equivalent (MTOE) will
grow to an unsustainable 56 MTOE by 2015-16. The energy import requirement would simultaneously increase
from $10 billion to $38 billion, i.e., almost double the country's present export earnings.

Main Recommendations
This report recommends five key areas of reforms and investments to sustain Pakistan's energy sector and to
expand its capacity to meet present and future requirements. The ultimate objective is for the energy sector to
achieve full financial and technical sustainability. The immediate objective is to eliminate load shedding in the
country over the next 3 years.
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Strengthen Energy Sector Governance & Regulation

2

Rationalize Pricing & Energy Subsidies

3

Develop Energy Finance Capability

4

Mainstream Energy Efficiency into Energy Policy

5

Fast Track Investment Projects for Energy Security

1. Strengthen Energy Sector Governance and Regulation
Responsibilities and accountabilities in Pakistan's energy sector are dispersed to the point that they are
ineffective. Institutional fragmentation abounds with far too many institutions responsible for various subsectors and activity areas such as electricity, fuels, and water. This fragmentation blocks integrated
planning and budgeting in the energy sector, distorts efficiency, creates disequilibrium among the subsectors, and generates disharmonious regulatory structures. Energy security simply cannot be achieved
unless it is treated as an integrated item. Corporate governance in energy companies is weak, and they
lack financial and administrative autonomy and independent boards with authority.
The recommendations are:
(i)
immediately establish the office of a senior energy advisor (SEA) reporting to the Prime Minister
to supervise integrated planning in the sector, to prepare an energy sector policy, and to fast track
energy investments;
(ii)
establish a ministry of energy to ensure integrated sector policy development, planning, and
implementation;
(iii)
merge the present electricity and oil and gas regulators into a single, autonomous and effective
energy regulator; and
(iv)
establish a central power purchase agency (CPPA) for transparent corporate governance,
trading, and settlements in the energy sector.

2. Rationalize Pricing and Energy Subsidies
The energy sector today is financially unsustainable. Notified electricity tariffs are below the cost recovery level as
per determined tariffs, so the government therefore subsidizes tariffs by providing tariff differential subsidies in the
budget. Tariff subsidies are not, however, targeted to the poor. The failure to pay the subsidies on time since 200708 has generated a major inter-company circular debt problem in the energy sector. Power purchasers are unable
to pay power generators who in turn are unable to pay fuel suppliers. Power companies have high receivables
because of the failure of many government institutions and private customers to pay their electricity bills.
Collecting electricity bills in FATA has been badly disrupted due to the ongoing conflict against the extremists there.
The recommendations are:
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(i)
(ii)
(iii)
(iv)

a phased introduction and maintenance of cost recovery tariffs;
the elimination of cross subsidies from the industrial and commercial sector to the domestic
sector;
the removal of the subsidy for refineries and the rationalization of ex refinery prices; and
strengthening the indexation of gas prices with crude oil prices and rationalizing well-head prices
to serve as an incentive for gas exploration and extraction.

3. Develop Energy Finance Capability
Pakistan has insufficient capacity to meet the financing needs of the energy sector. Because of a lack of consistent
demand from energy investors, the financial sector has not been able to develop sophisticated financial
engineering products to serve the energy market. The existing capacities of financial institutions in the country
have in any case been eroded because of their exposure to the inter-company circular debt. The corporate debt
market for the energy sector has, therefore, not developed. The pensions and insurance industries have not been
appropriately tapped although these could potentially provide longer-tenor lending to the energy sector.
The recommendations are:
(i)
the earliest possible resolution of the circular debt and the prevention of its recurrence by
ensuring cost recovery tariffs;
(ii)
developing steady investment plans to generate sustained demand for energy financing;
(iii)
supporting the corporate debt market by eliminating distortions in financial markets caused by
the higher and guaranteed returns offered by government-operated national savings schemes;
and
(iv)
establishing an energy sector development fund that serves as a special purpose vehicle to
facilitate project development, equity participation, and long-term lending in the sector.

4. Mainstream Energy Efficiency into Energy Policy
Energy efficiency has not been a priority in mainstream policy development in the sector. As a result, Pakistan's
energy intensity is high. It uses 15% more energy than India and 25% more than the Philippines for each dollar of
its gross domestic product. There are high transmission and distribution losses in the power system estimated at
about 22%. The gas sector is similarly inefficient. Demand management, therefore, deserves as much, if not more,
policy attention than new power generation to close the supply-demand gap in the sector. There is neither a single
accountable institution in government nor enabling legislation to promote energy efficiency in the country.
The recommendations are:
(i)
pass an energy efficiency framework law to strengthen legal foundations for energy efficiency;
(ii)
establish a single apex body to oversee implementation of the energy efficiency law and be
responsible for overall efficiency and conservation matters in the country;
(iii)
accelerate standardization and labeling of electrical appliances according to energy use; and
(iv)
adopt building energy codes.
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5. Fast Track Investment Projects for Energy Security
Energy investments have not kept pace with economic needs and plans. The development of domestic energy
resources such as hydrocarbons, hydropower, coal, and renewables is far below potential and can be developed
to a much larger scale. For example, hydropower currently contributes only 6,500 MW to the energy mix against its
estimated potential of 54,000 MW. Therefore, the incentive structure for investment in energy needs to be
strengthened at a time when the intensification of the war against terrorism, among other factors, has also delayed
investment plans in the sector. Private sector developers of hydropower projects in conflict areas have abandoned
their work. Commissioning of at least five thermal power plants of about 1000 MW capacity with firm financial
closure has been substantially delayed due to security concerns. The security situation has also blocked oil and
gas exploration and production activities in border provinces.
In addition to existing investments, the recommendations are:
(i)
fast track six additional thermal power plants in the public sector to add 3,700 MW installed
capacity;
(ii)
fast track small and medium-sized hydropower projects to generate 600 MW of additional
electricity and reach financial closure on 1 large hydropower project;
(iii)
support investments and projects for energy efficiency and generation transformation to save
1,550 MW;
(iv)
reduce transmission and distribution system losses to save 700 MW;
(v)
finance the power sector liabilities of FATA and rehabilitate destroyed and damaged energy
infrastructure in all conflict and flood affected areas; and
(vi)
accelerate private sector investments to support additional power generation, gas exploration
and liquefied natural gas (LNG) imports, and establish and upgrade oil refineries. This will add
2,250 MW to electric output and power generation capacity, increase domestic gas supplies by
1000 million cubic feet per day (MMcfd)provide the capability to import up to 2,500 MMcfd of
LNG, reduce logistical bottlenecks at ports, improve domestic fuel quality, and reduce refined
product imports.

Financing Requirements
The government needs $7.7 billion to finance the above investments and to implement the necessary reforms in
the public sector. These funds are needed starting now and for the next 3 years to make these investments happen.
Altogether, the public sector investments identified in this report will add an additional 6,790 MW capacity..
In addition, the proposed energy sector development fund requires credit and guarantee lines of $2 billion. The
fund is expected to catalyze investment from domestic and off-shore capital markets to finance up to 4,000 MW
capacity.
The report identifies a requirement of $14.88 billion in private sector investments for priority projects in the energy
sector.
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Implementation and Monitoring
A detailed implementation plan is part of this report. Specific and measurable indicators with timelines are included
as part of the monitoring and evaluation plan to help the government keep track of progress on energy reforms and
investments.
A concerted focus on implementation is absolutely key to turning the energy sector around and to setting it on a
sustainable course. The best sector plans in the past have not delivered due to implementation failures.
To conclude, Pakistan has to ensure the steady implementation of the reforms identified and the fast tracking of
investments to overcome the current crisis in the sector. This is a daunting but not an insurmountable challenge.
Pakistan needs and deserves the support of its friends and international development partners to end this crisis
and to achieve the financial and technical sustainability of its energy sector.

I N T R O D U C T I O N

Energy and persistence conquer all things
Benjamin Franklin

T

his report provides a road map to eliminate energy deficits in Pakistan within the next 3 years. It
includes a detailed set of recommendations and an action plan to enable Pakistan to achieve full
energy security and sustainability.

Today, 30% of the population in Pakistan has no access to electricity, and about 80% have no access to
1
pipeline gas. Pakistan ranks 165th out of 218 countries in per capita access to electricity (India ranks 160th ).
There is prolonged load shedding daily in the electricity sector resulting in up to 20 hours of blackouts in
some villages. The gas and petroleum sectors are also severely stressed. These factors are a result not only
of immediate energy shortages but also indicate a deeper crisis in energy policy making, governance, and
regulation.
A combination of three main factors has contributed to the energy crisis. First, Pakistan experienced high,
persistent gross domestic product (GDP) growth rates that generated accelerated energy demand. Second,
energy reforms remained incomplete, and there were failures and delays in implementing energy projects.
Third, security conditions deteriorated. All these factors discouraged and stopped foreign investments in
the sector.
The current situation requires actions that will move Pakistan out of its energy crisis. Energy policy
formulation in Pakistan will need to change. Actions and results need to be linked to planning, budgeting,
implementation, monitoring, and feedback.
This report contains a diagnosis of Pakistan's energy sector, a set of recommendations with a preferred way
forward, and a realistic short- and medium-term implementation plan for its sustainable recovery. There are
five key recommendations: strengthen energy sector governance and regulation; rationalize pricing and
energy subsidies; develop energy finance capabilities; mainstream energy efficiency into energy policy;
and fast track investment projects for energy security.

1

World Factbook, https://www.cia.gov/library/publications/the-world-factbook/index.html.
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D I A G N O S T I C S

The development of the power sector is on the top of the agenda of the present
government as this plays a key role in the development and growth of a
country's economy. Today, Pakistan's economic growth is seriously affected by
the fast increasing gap between supply and demand of energy resources in
general and electricity in particular. .
Prime Minister Syed Yusuf Raza Gilani at the Inaugural Ceremony of the 62 Megawatt Gulf Rental
Power Plant (May 23, 2010)

II.1

Recent Performance of the Energy Sector

T

he recent performance of the energy sector in Pakistan has caused a national emergency. The
energy demand and supply deficit is getting wider. During 200809, in addition to un-served
energy, deficits were met by around 18.5 million tons of oil equivalent (MTOE) oil imports plus 3
MTOE of coal imports at a cost of around $10 billion. If no action is taken to enhance domestic supplies,
the deficits in primary energy (in equivalent oil imports) will jump to 56 MTOE 2 that could cost as much as
$38 billion (Figure 1). Pakistan will consequently become more energy insecure which could result in
rising economic and political instability in the country.

Million TOE

The current crisis was predicted 5 years ago.3 A lack of concerted focus on essential institutional and
governance principles in the energy
Figure 1: Deficit in Primary Energy Supply
sector, insufficient maintenance, and
Oil
Gas
Hydel/Coal
stilted capacity expansion in recent
60.0
years has resulted in the current crisis.
Good plans were written to set the
50.0
sector on a sustainable footing, but
40.0
resources were never allocated to
implement them.
30.0
20.0
10.0

2008-09
Base

2005-16
Inaction

The energy sector is characterized by a
lack of institutional capacity to
under take effective, integrated
planning, policy development, and
implementation. The two primary
energy ministries are not fully

Source: ESTF Secretariat assessment
2
3

This refers to the total energy gap including oil while Section III.5.3 refers to oil deficits only.
Ninth 5-Year Plan, Medium-Term Development Framework, 20052010, Part V, Energy Security.
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coordinated. For example, despite the fact that sufficient gas is not available for electricity generation, subsidized
gas continues to be provided to fertilizer companies, and new gas connections are promised in areas not yet
connected to piped gas. The diagnosis demonstrates the need for much stronger integration and more
streamlining and harmonization within and among the electricity, gas, and fuels sub-sectors in the country.

II.2

Mapping of the Energy Sector

II.2.

1Output and Consumption

The installed power generation capacity in Pakistan is 19,786 megawatts (MW) (Figure 2A). Owing to the some
derated thermal capacity (around 2,200 MW) and the seasonality of hydel, the net available capacity varies
between 14,500 MW (winter) and 17,500 MW (summer). Actual generation during 200809 was 91,616 gigawatt
hours (GWh) (Figure 2B). The installed capacity in public sector generators is higher (about 61% of total installed
capacity). Still, the private sector generates as much as 46% of total gross production. Figure 2C demonstrates
that load factors 4 of public sector generators are lower than those of independent power producers (IPPs). This
shows that the utilization of private sector power plants is higher than those of the public sector.
Figure 2B: Generation in Gwh

Figure 2A: Installed Capacity in MW
Installed Capacity (MW;%)
Nuclear;
Thermal (IPPs Private); 462; 2.34%
5987; 30.26%

Thermal (KESC Private);
1955; 9.88%

Electricity Production (Gwh;%)
Nuclear;
Thermal (IPPs Private); 1618; 1.77%
34431; 37.58%

Hydel (WAPDA);
6481; 32.76%

Thermal (KESC Private);
8262; 9.02%

Thermal (WAPDA);
4900; 24.77%

Hydel (WAPDA);
27784; 30.33%

Thermal (WAPDA);
19521; 21.31%

Compared to supply, electricity demand statistics are not that clear. Long-term demand forecasts based on power
market surveys and regression-based statistical methods exist but have not been updated for last 2 years. The
electricity supply varies during the year due to weather, the age of plants, and the availability of fuel. Electricity load
shedding in recent months has been as high as 5,000 MW. Despite the slowing of GDP growth to an estimated 3%
in 2010 from recent average levels of over 6%, energy supply growth continues to lag behind energy demand
growth. A significant part of Pakistan's population is not served by the energy sector (electricity, petroleum, or
gas), and 30% of the population does not have access to electricity alone. This restricted access to energy
5
combined with widespread shortages contributes to the high poverty level in the country. It also restricts
6
opportunities for economic growth and employment creation.
4

Load factor is defined as the ratio of the actual output of a power plant over a period of time and its output if it had operated at full capacity during
same time period.
5
The 2009 World Bank study Changing Patterns of Household Expenditures on Energy based on survey data of 200102 and 200405 provides some
interesting information:. (i) the share of expenditure on electricity is higher than any other form of energy in every quintile in Pakistan (3.4% for the lowest
quintile and 4.2% for the highest quintile); (ii) while the share of expenditure on automotive fuels is low for the lowest quintile (0.14%) , it increases steeply and
represents 3.8% for the highest income quintile; (iii) traditional biofuels are widely consumed by low-income households (4.14% for lowest quintile versus
2.14% for highest quintile); and (iv) large energy price increases weigh heavily on all households.
6 Islamabad Chamber of Commerce & Industry (ICCI) President Zahid Maqbool said due to electricity and gas shortages in the country, industry is losing over
220 billion Pakistan rupees annually, and over 400,000 workers have lost their jobs. Quoted in “Electricity shortfall reaches 5200MW: Traders express
dismay over hike in power tariff,” Daily Times, Islamabad, Pakistan, Tuesday 30 March, 2010.
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Pakistan's current use of its indigenous resources for
power production is far below the available potential.
For example, the country's installed hydropower
capacity is only 6,500 MW compared to a potential of
more than 54,000 MW.7 The failure to realize this
potential has led to increasing reliance on fossil fuels to
generate electricity with the attendant effects of higher
production costs and reduced energy security.

Figure 2C: Load Factors by Source
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0.70
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0.55

At present, natural gas and oil provide about 80% of
Pakistan's total energy needs. There are two gas
marketing companies: Sui Northern Gas Pipeline
Limited (SNGPL) and Sui Southern Gas Company
Limited (SSGCL). SNGPL's transmission and
distribution (T&D) system extends from Sui in
Baluchistan to Peshawar in Khyber-Pakhtunkwa8
passing through Punjab and accounts for 1788 million
cubic feet per day (MMcfd), or 48% of total gas in the
country. SSGCL operates in the southern part of the
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2003

2004

2005

2006

2007

2008

Hydel (WAPDA)

Thermal (WAPDA)
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Source: Pakistan Energy Yearbook 2009.

country (Baluchistan and Sindh) and accounts for 1,157 MMcfd or 30% of total gas in the country. The rest (22%)
of the gas supply is transported via independent systems. The total natural gas infrastructure network comprises
10,740 kilometers (km) of transmission lines and 101,733 km of distribution lines with the appropriate
compression facilities designed to achieve system efficiency. However, the gas supply is not sufficient to meet
demand, particularly for electricity generation. Residential customers also face gas load shedding in the winter
months. Compressed natural gas stations are also currently faced with weekly closures due to the scarcity of gas.
Pakistan's oil sector (22 MTOE) is small compared to global oil supplies of 85 million barrels (BBL)/day (4,300
MTOE). With crude oil production limited to 6570 thousand barrels (KBBL)/day and low refining capacity, imports
of crude oil and oil products (18.4 MTOE) accounted for 83% of oil supplies during 2008-09. This has fostered
dependency on expensive imported oil that places considerable strain on the economy by raising the external
current account deficit and worsening the country's balance of payments position. By placing more emphasis on
domestic, indigenous resources in the long term, Pakistan will benefit from greater economic growth, reduced
import bills, and better energy security.
Recoverable oil reserves stand at 314 million barrels (42 MTOE). At current production levels, the ratio of reserves
to production is only 13 years. Over 75% of the crude oil supply is met by imports. Pakistan has five main oil
refineries with an installed capacity of 13 million tons/year (270 KBBL/day) with simple and inefficient
configurations. Refineries cover only half of the demand for local products; the rest is covered by imports. The
utilization of refinery capacity has remained low during the last year (around 80%) owing to cash problems and
increasing losses on margins. Recent capacity additions have been few.9 There have also been no significant
additions in fuel oil upgrading or treating facilities to improve product quality.
Integrated Energy Plan, 20092022; section 8.2.4. Hydro Power Projects.
In the aftermath of the adoption of the 18th Amendment to the Constitution of Pakistan, the North Western Frontier Province was renamed KhyberPakhtunkhwa.

7
8

The last major capacity additions were the Pak Arab Oil Refinery Limited mid-country refinery in 2000 (100 KBBL/day) and the Byco refinery in 2006 (35
KBBL/day).

9
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II.2.2 Diversification
Pakistan's current electricity generation mix has a growing and ultimately unsustainable reliance on imported gas
and fuel oil (Figure 3). There is insufficient diversification, compared to, for example, the United States that has a
much more diversified energy mix. Imported energy is in the range of 30% of the total energy mix and has
increased each year for the past 5 years. There are, however, options to diversify the energy mix and increase
reliance on domestic sources.
One such option is coal which has substantial untapped potential for power generation. At present, it comprises
only 9% of the energy mix. Coal is found in all four provinces of Pakistan with estimated reserves of 217 million
tons in Baluchistan, 235 million tons in Punjab, and 90 million tons in Khyber-Pakhtunkhwa. Sindh has estimated
reserves of as much as 185 billion tons (sufficient to power 100,000 MW). Efforts are, therefore, needed to
increase the share of coal in the primary energy mix.
In addition, Pakistan has a huge renewable energy potential (50,000 MW from hydropower, 40,000 MW from wind
energy). Solar energy too offers opportunities: much of Pakistan, especially Baluchistan, Sindh, and southern
Punjab, receives abundant solar irradiation on the order of over 2 megawatt hours/square meter and 3,000 hours
of sunshine a year, which is among the highest in the world.

Figure 3: Percentage of Energy Mix 2007-08
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Pakistan's hydropower sector has the potential to provide clean, renewable energy for many years. The Water and
Power Development Authority (WAPDA) has formulated a comprehensive $25-$33 billion national water resource
and hydropower development program under its Water Vision 2025. Water Vision 2025 projects could generate as
much as 16,000 MW of additional hydroelectricity.
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II.2.3

Capacity and Investment
TABLE 1: Hydropower Projects Under Construction
According to WAPDA, May 7, 2010
Completion
Date

Public/
Private

07-2003

06-2010

Public

107

06-2003

12-2011

Public

130

204

07-2003

12-2011

Public

Jinnah

96

225

07-2006

06-2011

Public

Neelum Jhelum

696

1,629

12-2007

11-2015

Public

New Bong Escape

84

216

12-2009

12-2013

Public

Name of Projectz

Capacity
(MW)

Project Cost
(USD million)

Khan Khwar

72

104

Allai Khwar

121

Duber Khwar

Commencement
Date

Source:.WAPDA data.

There are six hydropower projects under construction in Pakistan presently that will provide an additional 1,472
MW of electricity over the next five years (Table 1). Five projects are in the public sector Khan Khwar, Allai Khwar,
Duber Khwar, Jinnah, and Neelum Jhelum and one is in the private sector New Bong Escape. WAPDA indicates that
two smaller projects Satpara (16 MW) and Gomal Zam (17 MW) are also under construction which brings the total
megawatts under construction by WAPDA to 1505.
Only three IPPs with a total net dependable capacity of 587 MW have so far been commissioned under the 2002
(latest) private power policy. According to the Private Power and Infrastructure Board (PPIB), another 12 IPPs with
a total capacity of about 2000 MW are under construction and are expected to be commissioned in 2010 and
2011. This new capacity is not enough to end load shedding. More will be needed.
In view of gas shortages in the country, more investment in domestic exploration and production is urgently
required. Investments are also needed to import liquefied natural gas (LNG). The government's plans to import gas
through cross-country pipelines need to be accelerated.10

II.3

Key Issues and Challenges in the Energy Sector

II.3.1

Institutional and Structural Fragmentation

Pakistan's energy sector suffers from institutional and structural disconnections and fragmentation in the
management of power, fuel, efficiency, and regulation. The focus on implementing existing energy plans in the
short term and consolidating energy functions in the medium and the long term is inadequate. There are numerous
policies that relate to narrow sub-sectors, but there is no overarching entity responsible for the energy sector as a
whole, and there is no unified energy policy. In addition, the institutional framework for investing in power projects
is complex and fragmented. There is little institutional cooperation.
Currently there are more than 20 organizations engaged in developing electric power projects for example, WAPDA
Hydroelectric, Pakistan Electric Power Company (PEPCO), the unbundled ex-WAPDA entities, PPIB, the
On June 13, 2010, the government of Pakistan and the Government of Iran formally signed a deal to import 7.85 billion cubic meters of natural gas per year
via a pipeline from the Iranian port of Chabahar to the Pakistan-Iranian border at Nawabshah. The pipeline is expected to be completed by the end of 2014.

10
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Alternative Energy Development Board (AEDB), the Thar Coal and Energy Board, the Infrastructure Project
Development Facility (IPDF) and provincial power and irrigation departments with the responsibility to develop
small hydropower projects of under 50 MW and other off-grid renewable energy projects. Pakistan would benefit
from more effective measures to unify its presently disjointed energy decision making.

II.3.2 Incomplete Unbundling and Corporate Governance Issues in the Power Sector
The unbundling of WAPDA into separate companies to assume responsibility for generation, transmission, and
distribution networks to create greater efficiency and accountability in the power system started over 10 years
ago, but it has not yet been completed. In 1998, the government founded PEPCO to initiate and manage the
unbundling of WAPDA. WAPDA was restructured into 15 separate entities incorporated under the Companies
Ordinance 1984. WAPDA Hydroelectric was allocated ownership and management of 14 hydel power stations
with a total installed capacity of 6,444 MW. Four separate thermal power generation companies (GENCOs) were
allocated the thermal generation assets of WAPDA. The transmission network was transferred to the National
Transmission and Dispatch Company (NTDC). Nine separate distribution companies (DISCOs) were formed that
also act as the monopoly retailers of electricity in their designated areas.
The power system, although previously unbundled to an extent, has again become centralized under PEPCO which
continues to hold influence over the operating companies. PEPCO maintains control over the finances of all the
companies, runs their power purchases and sales, and appoints their senior management. The independent
functioning of the boards of these companies is in this way impaired. State-owned energy companies are,
therefore, not run on corporate governance principles. The most serious governance issue in the power sector
relates to the single-buyer model. Under this model, no direct contractual links exist between GENCOs and
DISCOs. Generators sell electricity at regulated prices which is supplied to DISCOs at pooled average power
purchase prices. This arrangement coupled with the untimely payment of subsidies by the government lends itself
to a lack of discipline and to abuse and has led to extensive nonpayment by DISCOs that has resulted in significant
arrears in payments to GENCOs that has led to the build-up of the circular debt.

II.3.3. Stalled Privatization
Pakistan's investment needs in the energy sector cannot be met by the public sector alone: Private sector
investment is crucial to address the energy gap. Private sector investment in energy is also critical to tap offshore
capital resources, to inject new technology and management expertise, to develop domestic financial sector
capabilities, and to generate greater efficiencies in the delivery of energy and services. Considering Pakistan's
heavy public sector concentration in the energy sector, privatization is a very important factor in attracting private
sector investment.
Pakistan's privatization program, once considered the region's most successful, has stalled since 2006. Major
reforms in privatization instituted in 1999 resulted in large divestments in the financial, energy, electricity and
manufacturing sectors worth PRs 418.6 billion until December 2006 from 49 transactions. Energy sector
privatization contributed a total of PRs 126 billion during this period of which PRs51.8 billion was from 13 strategic
sale/asset sale transactions and PRs 74.5 billion was from capital market divestments.11
The privatization process was considered a primary tool in the unbundling and divestment of energy sector assets
as evidenced by the inclusion of major energy sector assets on the privatization list of the Ministry of Privatization.
11

Prominent among them were the Kot Adu Power Company (KAPCO), Karachi Electric Supply Company (KESC), National Refinery Limited (NRL) strategic
sales, the sale of oil concessions, and the shares of the Oil and Gas Development Corporation Limited.
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The entities earmarked for privatization included two of the largest exploration and production companies in the oil
and gas sectorthe Oil and Gas Development Company Limited (OGDCL) and Pakistan Petroleum Limited (PPL), an
oil marketing companyand Pakistan State Oil (PSO). The two big gas supply companies, SSGCL and SNGPL, along
with key assets in the power sector that included selected electricity distribution companies and a power
generation company, are also targeted for privatization. Unfortunately, the currently stalled12 privatization program
has reduced options for Pakistan to divest its energy sector assets.

II.3.4. Regulatory Challenges
There is a lack of uniform regulation in the energy sector that creates distortions between the gas and electricity
sectors. Inconsistent regulation between the National Electric Power Regulatory Authority (NEPRA) responsible
for regulating the power sector and the Oil and Gas Regulatory Authority (OGRA) responsible for the regulating the
oil and gas sectors sends confused signals to investors and creates disharmony in pricing strategies between gas
and electricity. It also allows for arbitrage between the gas and electricity sectors.13
Box 1 shows a comparison of the effectiveness of NEPRA and OGRA. It highlights the lack of clarity, accountability,
capacity, and consistency at the two regulatory authorities.
Box 1: Comparison of the Effectiveness of NEPRA and OGRA
Attribute
Clarity of roles/
Autonomy

NEPRA

ORGA

Tariffs determined by NEPRA only become
legally binding after notification by the
government which resulted in prolonged
delays .
The government issues policy guidelines,
but other sub-government institutions such
as PPIB and AEDB also intervene in tariff
setting process.
Members are appointed as proposed by the
provinces and have no industry knowledge.

The pricing of gas is done by OGRA based
on a formula which was given to the
regulator. The regulator is not empowered
to modify it to provide exploration and
production (E&P) companies with better
incentives for developing new gas fields.
OGRA notifies tariffs, but in doing so it only
applies the formula for petroleum products
and gas developed by the MPNR. OGRA
effectively only regulates about 20% of the
consumer end-tariff.
Funding is not secure, because the
government has not approved OGRA's oil
fees.

Operational directives from the government are undermining the independence of the
regulatory authorities.
NEPRA and OGRA are not provided with sufficient legal capacity to effectively promote
competition under their legislation. This is especially critical in the deregulated downstream
oil sector which currently is not in a position to achieve efficiency gains from competition.
12

Among the major privatization specific factors contributing to this are the fallout of the unsuccessful Pakistan Steel Mills privatization and the breach of
power purchase agreements pertaining to IPPs in the late 1990s.

13

As part of its energy market reform and its effort to attract private investment flows to the sector, the government established regulatory authorities:
regulating generation, transmission, and distribution of electric power services was conferred in 1998 to NEPRA. Economic regulation of the downstream oil
and gas sector was conferred in 2002 to OGRA.
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Attribute
Accountability

NEPRA

ORGA

NEPRA takes generally 6 months to
determine tariffs; for some IPPs it has even
taken up to 10 months. Regulatory red tape
needs to be reduced to attract private
investors.
If regulated firms or other stakeholders dispute, a decision by either NEPRA or OGRA they
can, after a final decision of the regulator, appeal to the High Court. However, any long delays
in court decisions create unpredictability and affect service delivery and investment
decisions.
NEPRA lacks capacity in terms of a) human
resources; b) necessary tools and
competencies to effectively monitor
compliance of licensees with operational
standards; c) setting tariffs, especially for
renewable energy IPPs, and hydropower.
Quarterly tariff determinations of consumer
end-tariffs are very time consuming and
detract NEPRA from its monitoring
functions.
Capacity building measures for the staff are
insufficient.

Due to a lack of funding, the regulatory
authority cannot a) pay for sufficient
capacity-building measures related to
energy-sector regulation; and b) properly
exercise its monitoring functions to
supervise compliance of licensees with
regulatory orders, to monitor operational
efficiency and quality of service standards,
and to prevent anti-competitive pricing

NEPRA and OGRA have difficulties with staff retention and professional capacity.
Consistency

The NEPRA Act and the Electricity Act of
1910 are not harmonized and are
somewhat inconsistent.
The main issue with regard to consistency is the contradictory subsidization policy for gas
supply and power supply services. Power plants first have to pay higher than average gas
prices for generation to cross-subsidize fertilizer production. Then the government pays
subsidies to the power sector at an unsustainable level to keep it afloat. The power sector will
have less needs for subsidy if it can procure gas at the prevailing average price

There is an additional issue on gas regulation. OGRA is applying a return on assets regulation with a prescribed
return as per government policy decision of 17% for SSGCL and 17.5% for SNGPL. With such high returns, there
is an over-investment in system expansion instead of an investment in reducing unaccounted for gas (UFG). As a
result, the two utilities continue implementing their network expansion program even though existing customers do
not have sufficient supplies of gas. Moreover, it is not optimal to continue extending a network to reach ever more
residential customers who pay less than a third of the average revenue requirement (ARR).14 For more details, see
Appendix A.
The ARR comprises the following major components: (i) cost of gas (80%) of the prescribed price of the consumer end-tariff; (ii) transmission and
distribution cost including depreciation; and the prescribed return as per government policy decision on the value of the utilities' average net operating fixed
assets.

14
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II.3.5. Inefficient and Below-Cost Recovery Tariff Structures
Below-Cost recovery tariffs: Notified electricity tariffs are below cost-recovery level. The government froze tariffs
between 2003 and 2007 at a very low level. Subsequent tariff increases did not make up for the shortfall while
crude oil and gas prices globally hiked. Between FY2004 and FY2008, the price of imported furnace oil, which
represents about one third of the fuel mix for power generation, increased by 76%. Gas prices also increased by
78% over FY 2004-05 levels. The cost of electricity generation consequently rose with the result that notified tariffs
were not able to cover the higher cost. High technical and commercial losses of DISCOs also led to the increased
cost of service. The government provides a tariff differential subsidy (TDS) to DISCOs to cover the gap between the
cost of service tariff as determined by NEPRA and the notified uniform tariff. The government's notified uniform
tariff is for each customer class set at a rate that is lower than the lowest NEPRA-determined tariffs of all eight
DISCOs. Figure 4 shows the size and growth of the cost of electricity subsidies and the growing gap between the
cost of service and the level of subsidy between FY2004-05 and FY2009-10. The cost of electricity subsidies is
estimated at about PRs226.6 billion for FY2009-10 alone despite the fact that tariffs have been raised by
approximately 34% in FY 2009-10. This heavy burden of the TDS on the national budget is clearly unsustainable.
Due to fiscal constraints in recent years, the government has not paid the TDS to the DISCOs on time or in full. This
has resulted in serious financial instability in the energy sector and caused the problem of the inter-company
circular debt. DISCOs cannot pay their full obligations to power producers. Power producers, in turn, cannot make
their payments to fuel suppliers.
Figure 4: Gap between Cost of Service and Retail Price
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Untargeted tariff subsidies: Tariff differential
subsidies are not only very high but are also not
targeted to the poor. Figure 5 shows that poor
customers benefit least from the power subsidy. Rural
customers, many of whom are lifeline customers, can
experience load shedding for up to 20 hours a day, but
the allocation of the TDS to them is only 0.42% of the
total. More than 60% of the subsidy is allocated to
customers with a consumption of more than 100
kilowatt hours (kWh). 15 In addition, high-end
customers profit from previous slab benefits. Hence,
there are substantial gains to be made from effective
targeting of the subsidy for the poor.

Figure 5: Allocation of TDS to Residential
Customers, in %
50.0
45.13%

45.0
9.45%

40.0
35.0
30.0
25.0
20.0
15.0

Cross subsidies: There are also significant cross

9.45%

10.0

subsidies. For example, rates for domestic and
agricultural customers are cross-subsidized by
commercial and industrial customers. Figure 6
shows that current residential tariffs in Pakistan are
the lowest among Asian oil-importing countries while
Figure 7 indicates that Pakistan is in the middle on the
size of its industrial tariffs.

5.53%

5.0
0.0

0.42%
Up to 50 units 1-100
per month
units

Industrial, PKR/kwh

Philippines

16.32

Japan

15.05

Philippines

7.39

China

Nepal

7.29

Malaysia

10.00

7.12
5.96
5.58

Korea

6.62

5.38

Indonesia

5.62
5.00

7.36

Pakistan

Thailand

Pakistan

7.40

Vietnam

7.46

Bangladesh

8.93

Hong Kong

9.16

Malaysia

9.32

Thailand

9.94

India

9.51

Japan

11.81
10.33

Korea

13.89

Singapore

12.85

Sri Lanka

15.00

20.00

4.20
5.00

Source: ESTF Secretariat assessment derived from published information.

15

Above
700 units

Figure 7: Industrial Tariffs
Selected Asian Oil-Importing Countries

Residential Customers, PKR/kwh

Hong Kong

301700 units

Source: Based on Annex 2 of NEPRA's decision on
DISCOs' tariff petitions for the first quarter of
FY2009/10 and PEPCO data

Figure 6: Residential Tariffs
Selected Asian Oil-Importing Countries

Singapore

101-300
units

During the FY2010, domestic consumers paid about 2.2 US cents/kWh for consumption of 300 kWh per month.

11

10.00

15.00

INTEGRATED ENERGY SECTOR RECOVERY REPORT & PLAN

Gas and oil prices: Government actions distort prices in the gas sector causing a growing gap between supply
and demand. The regulated well-head gas price does not provide exploration and production companies with
sufficient incentive to further explore and develop indigenous natural gas resources. The rate structure for natural
gas does not reflect the cost for servicing different customer classes. The consumption of residential customers
and fertilizer production is cross-subsidized from rates charged to industrial customers and power plants.16 OGRA
notifies a uniform gas tariff for the entire country which results in geographical cross subsidies. The current gas
allocation quota favors the allocation of gas to residential customers and fertilizer industries.
These pricing elements together have a serious impact on the efficient functioning of the gas sub-sector and
prevent the country from maximizing net economic benefits from indigenous gas reserves. Firstly they prevent
competition for this scarce resource that would have allowed market prices to determine the highest and best use
for this product. Secondly, domestic customers have no incentive to economize, and thirdly, the fertilizer subsidies
do not efficiently target farmers.
Domestic upstream oil and gas prices are governed by concession agreements between the government and local
companies or joint ventures. Domestic oil prices ex-refinery and retail prices are regulated. The customer pays the
full supply costs (ex-refinery prices plus refinery support), the actual cost of product imports, marketing/dealer
margins, and substantial government levies. Oil taxation is, therefore, a major revenue earning source for the
government, but there is no evidence that funds are recycled back into infrastructure or capacity enhancement in
the sector.
Imported crude oil prices are market based. The prices of some oil products are deregulated e.g. naphtha, diesel,
fuel oil, and non-energy products. For other imported products, ex-refinery pricing by OGRA is based on import
parity from the Arabian Gulf to Karachi (previous month's average prices and freight charges) but
parameters/assumptions related to quality corrections, premiums, and freight charges are over-simplified and not
at par with oil industry practice. There are no standard fuel supply agreements between IPPs and oil companies.
The inland freight equalization margin (IFEM) provides a freight pool for uniform retail prices across the country for
regulated products. This creates disparities in the economic pricing of fuels. The fortunes of marketing companies
and dealers fluctuate with price levels due to the percentage margins; however, the full deregulation of prices, the
discontinuation of the IFEM, and the removal of refinery support are major challenges because of the risk of
forming cartels, of market manipulation, and even of refinery closures. For more details on the subject, please see
Appendices B and C.

II.3.6. Lack of Energy Finance
The lack of energy finance capability is a major contributor to the lack of domestic energy infrastructure in the
country. This has both a demand-side as well as a supply-side dimension. Demand for energy financing from
public and private sector investors has not been consistent but has instead been characterized by spurts. This has
discouraged the development of a sophisticated financial market for energy products. On the supply side, the
problem of circular debt has generated a very high exposure of banks to the power sector and made new lending in
the current circumstances very difficult. In addition, the lack of links between Pakistan's under-developed
corporate debt market and the insurance and pension fund sectors is a major structural constraint that leaves

16

Cross subsidies to fertilizer production from the above-mentioned customer classes amounted to PRs8.61 billion in FY2007-08 and PRs13.3 billion in
FY2008-09. Cross subsidies to domestic customers amounted to PRs18.66 billion in FY2007-08 and PRs 34.89 billion in FY 2008-09.
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untapped a huge potential reservoir of financing for the energy sector. For more details, please see Appendix G.

II.3.7. Efficiency Losses
There are potentially dramatic gains in supply to be realized from energy efficiency. Pakistan's total energy savings
potential is estimated at 11.16 MTOE. Savings from energy efficiency could reach 18% of total energy consumed
in the country. This corresponds to a 51% reduction in net oil imports. According to the National Energy
Conservation Centre (ENERCON), annual energy savings of up to 25% are possible in all sectors which translates
into approximately $3 billion in savings annually.17
Pakistan's industry is very energy intensive. This is attributable to high energy losses,18 wastage throughout the
value chain, and inadequate investment in replacing obsolete infrastructure. For each dollar of GDP, Pakistan uses
15% more energy than India and 25% more than the Philippines.19 The power sector experiences transmission and
distribution losses estimated at about 21.9%; these are substantial and raise the cost of electricity and contribute
to shortages.
The legislative framework for energy efficiency is weak. Although an energy conservation and management
ordinance was planned along with the development of a national energy conservation program, no substantial
results have been so far achieved. The National Energy Conservation Act of 2009 has likewise not been enacted.
The Pakistan Energy Conservation Council under the chairmanship of the Prime Minister has not yet been
convened.20
There is no framework energy efficiency law and no central national energy conservation body. There are currently
a number of institutions involved in energy efficiency, but they often have conflicting mandates and mixed
responsibilities. Consequently, implementing energy efficiency has remained limited due to the lack of
coordination among key stakeholders, to weak institutional structure and capacity, and to the unavailability of
financing for priority or pilot energy efficiency projects. Appendices D and E include more details on energy
efficiency issues.

II.4

Sub-Sector Analysis

Additional specific issues related to the performance in the power, gas and fuels sub-sectors include the following.

II.4.1 Investment in the Power Sector
There are six identified barriers to further investment in the power sector.
1.
The fuel supply is not guaranteed by the government under the 2002 private power policy, and
the availability of both gas and furnace oil is constrained.
2.
The circular debt issue deters foreign investors.
3.
Tariff determinations by the regulator are considered to take too long, to be too costly, and to
lack predictability.
4.
The alternative up-front tariff determined by NEPRA is too low to attract investors.
17

ENERCON website (http://www.enercon.gov.pk).
A substantial part of losses are commercial, including theft, tampering with meters, illegal connections, and corruption. For further details on commercial
losses please see Appendix A.
19Report and Recommendation of the President to the Board of Directors, Energy Efficiency Investment Program, August 2009.
20The proposal to set up the council was included in the “Strategic Policy Directives of the Government of Pakistan” adopted in a meeting on the National
Energy Conservation Strategy held in January 2008 under the chairmanship of the Prime Minister.
18
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5.
6.

The lack of exploitation of indigenous coal reserves has prevented the construction of coalbased plants.
The critical security situation in the country continues to hamper foreign direct investment,
especially investments in private hydropower as the resources are concentrated partly in
the conflict-affected province of Khyber-Pakhtunkhwa.

Substantial investments will be needed to strengthen the power transmission system to transmit increased
generation. The principal capital expenses will be for transmitting power from large hydropower stations on the
upper Indus, from coal-based and renewable power sources in the south, and from potential power imports. The
distribution system also needs to be expanded, extended, augmented, and rehabilitated to distribute power
effectively to end-use customers. Distribution losses need to be reduced, and reliability needs to be increased.
There is no mechanism for learning from others' experiences.21 Currently there are more than 20 organizations
engaged in developing electric power projects with very little inter-agency coordination. There is an absence of
effective measures to improve shortfalls in the enabling environment for both private and public sector
investments and for public-private partnerships in the energy sector.

II.4.2 Need for Gas Sector Investments
Pakistan has a well-developed and integrated infrastructure for transmitting, distributing and using natural gas
(one of the Pakistan's success stories). The sub-sector is generally open to the private sector. There is, however, a
need to look at the use of scarce domestic gas resources in an integrated manner. Gas should be used where it
provides the maximum economic benefits and value added. Also there is a need to assess its expanded use as
domestic fuel versus imported LPG.
The current gap between gas demand and supply must be covered. Assuming an indigenous production of around
4,000 MMcfd in the short and medium term, and the anticipated expansion in demand to 6,588 MMcfd by 201415, the gas gap will grow rapidly. Pakistan's gas reserves of 33 trillion cubic feet are equal to 24 years current
production. There are indications of additional reserves of 35 trillion cubic feet in tight/difficult gas. The mediumterm (by 2014-15) decline in production of the 7 big gas fields that produce 65% of total current production and
their huge long-term decline (by 2019-20) represent a failure to attract more investment in gas exploration and
production. As a result, it is difficult to maintain a production plateau of between 4,500 and 5,000 MMcfd of gas.
Not much has been done to develop the tight gas potential, and no real incentives have been provided to exploration
and production companies. In addition, gas system losses are increasing due to the aging network. Therefore, the
current gas infrastructure has to be substantially expanded and upgraded through private sector investment.

II.4.3 Issues in the Fuels Sector
Pakistan's product mix in the fuels sector leans heavily on two main fuels which account for 84% of consumption
i.e. high-speed diesel (41%) mainly used for transportation and fuel oil (43%) primarily consumed in the power
sector. Fuel oil alternatives for thermal power need to be developed on a priority basis to avoid a ballooning of oil
imports and the consequent adverse impact on the country's balance of payments.
Global upstream operations in the fuels sector are profitable at current oil prices; however, the downstream sector
has optimization problems and profitability concerns covering oil refining, transportation and logistics, marketing,
21

For instance, the PPIB uses a bankable standard power purchase agreement which is even published on its website and has been used for several IPPs
whereas the first standard agreement published by the AEDB was not bankable and was considered unacceptable by private investors.
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and retail pricing.
Some projects to augment port facilities to improve transportation and logistics were not implemented leading to
lower berth utilization and frequent import bottlenecks. Pakistani ports cannot receive the large vessels deployed
by oil suppliers; therefore, freight costs for delivered products and crude oil are higher. Upcountry distribution is by
road tankers, rail, and pipeline with a heavy reliance on road tankers which is the most expensive mode of oil
distribution. Pakistan has a pipeline network of over 2,000 km for the upcountry movement of crude oil and oil
products which is an economic means of transportation. However, owing to limited railroad capacity (1.2 million
tons/yr), considerable upcountry fuel oil movement takes place on road tankers (over 4 million tons/year, or
100,000 40-ton trucks for long-distance hauls). There is no formal policy for strategic oil stocks, and operational
stocks sometimes fall to critically low levels. One key impediment is the lack of institutional capacity for developing
logistics and links with oil and energy development plans.
II.4.4 Coal for Energy
Pakistan has approximately 186 billion tons of coal reserves most of which remain untapped. The largest reserves,
175 billion tons of lignite coal, are located in the Thar Desert of Sindh. Thar coal has a heat content of 11,000
BTU/lb (dry basis); however, Thar coal is yet to be developed for mining and power generation despite the huge
potential of 100,000 MW. There are plans to increase domestic coal production from 4.5 to 60 million tons/year
over the next 5 years. Assuming 50 million tons/year of coal production can be diverted for power generation, there
is a potential to install coal-based power generation capacity in the range of 9,000-10,000 MW. This, however,
would require a huge capital investment of over $30 billion plus associated transmission networks.
In addition to the high costs, there is also resistance to coal power projects because of emission concerns though
coal-related emissions in Pakistan are insignificant compared with major coal users worldwide. As per the
International Energy Agency's 2009 report (data for 2007), Pakistan's coal-related CO2 emissions of 21.1 million
tons are low compared to the Republic of Korea's (210), Australia's (223), South Africa's (283), Japan's (445),
India's (895), the United States' (2115), and the People's Republic of China's (5003). Nevertheless, Pakistan
would still need to conform to international standards and adopt clean coal combustion technologies, as
applicable for specific projects. This is particularly true if external assistance is required for tapping coal reserves
for electricity generation.
One notable encouraging project (under process) is the Sindh ENGRO coal power project which is a joint venture
between the Government of Sindh (40%) and Engro PowerGen Limited (60%) at a cost of $3-$4 billion. Engro will
lead the development, financing, management, and execution of the project which includes an associated mining
plan to produce 6.5 million tons/year of coal to support 1200 MW power. The production capacity can be
expanded to produce 22.5 million tons/year coal to support 4000 MW power for 70 years.

II.4.5 Renewable Energy Generation Challenges
In 2003, the government founded the AEDB as a one-window facility for the development of renewable energy
resources. Its target is to develop wind and solar energy to meet at least 5% of total installed capacity by 2030.
Despite the recognition of renewable energy as a vital source to tap into, its share of in the total mix (apart from
hydropower) remains negligible. The total installed capacity of all different renewable technologies in Pakistan is
41.5 MW as of July 2010, including 247 kilowatts (kW) of solar photo-voltaic installations, 210 kW of micro wind
turbines, 80 kW of mini hydro, 6 MW Zorlu Wind farm (total project of 50 MW) and 35 MW biomass power. The
main reasons for current low capacity levels are (i) a lack of focus on a selection of key renewable resources; (ii)
standard power purchase agreements that are not bankable; (iii) the current requirements to file a tariff petition and
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undergo standard tariff procedures that are not suitable for small-scale renewable energy projects; and (iv) the
cost-plus mechanism that does not guarantee the developer a revenue scheme.
A survey conducted by the Pakistan Meteorological Department indicates that wind power potential exists in the
coastal belt of Pakistan with a wind corridor that is 60 km wide (Gharo-keti Bandar) and 180 km long (up to
Hyderabad). This corridor has the exploitable potential of 40,000 MW of electricity generation. Using measured
wind data, the net average annual capacity factor is around 28%. Currently, 13 IPPs have completed detailed
feasibility studies for 50 MW wind farms. Once initiated, these projects are expected to be completed in 2 years.

II.5

Conclusion

The main conclusions from diagnostics are summarized in Figure 8. Energy sector deficits are holding back
investments despite clear demand and available potential. There is comprehensive planning in individual subsectors, but it is fragmented; plans require better integration, implementation, monitoring, and financing. Circular
debt is a major impediment to new financing in the energy sector, and it is now affecting the power, gas, and fuels
sub-sectors. Improved corporate and operational governance and robust pricing mechanisms are important for
the sustainability of the sector. Mobilizing private sector investment is dependent on improving the business
environment. Energy efficiency is a priority that needs to be backed by better capacity, legislation, management,
and investment.
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S O L U T I O N S F O R P A K I S T A N ' S
E N E R G Y S E C T O R

Unless a man undertakes more than he possibly can do, he will never do all
that he can.
Henry Drummond

T

his section recommends solutions to achieve the full technical and financial sustainability of
Pakistan's energy sector so that every citizen has access to energy (electricity, gas, and fuels).
The recommendations have been arrived at after a critical review of various issues and options to
resolve the ongoing energy crisis. The recommendations are grouped into two main categories: energy
reforms and energy investments. The recommendations encompass the following five major areas:
Energy Reforms
#1
Strengthen energy sector governance and regulation.
#2
Rationalize pricing and energy subsidies.
#3
Develop energy finance capability.
#4
Mainstream energy efficiency into energy policy.
Energy Investments
#5
Fast track investment projects for energy security.
The recommendations below and the implementation plan in Section IV refer to three time periods:
Immediate: actions to be completed by July, 2010.
Short term: implementation from August 2010 to 18 months later (by January
2012.
Medium term: implementation from February 2012 to 36 months later by
January 2015.

III.1

Strengthen Energy Sector Governance and Regulation

III.1.1 Institutional and Structural Reforms
Senior Energy Advisor for Crisis Management
Immediate
The Government to appoint a senior energy advisor (SEA) to the Prime Minister.
The SEA will be supported by a small expert staff and will be responsible for expediting
the formulation of comprehensive energy sector policies, for fast-tracking the
implementation of emergency investments with robust monitoring, for reorganizing
sector structures, and for expediting energy efficiency initiatives.
The appointment should be made immediately (by July 2010) to provide an urgent focus
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on accelerating the implementation of critical and pending energy projects.
A Joint Parliamentary Committee on Energy
Immediate
Establish a joint parliamentary committee on energy to expedite the legislation required to
implement comprehensive reforms in the energy sector.
The two current parliamentary standing committeesone for the Ministry of Water and
Power (MWP) and one for the Ministry of Petroleum and Natural Resources (MPNR)can
convene jointly to take up legislation on energy issues. Otherwise a joint sub-committee
can be formed with members of both standing committees.
Create a Ministry of Energy
Short Term
The Government should establish a ministry of energy (MOE) combining functions
now divided between the MWP and the MPNR. This will create a single entity for
integrated energy policy and planning with administrative oversight over public
enterprises. The main goal of the combined ministry would be to steer the development
and implementation of integrated policies, strategies, and plans for the energy sector
based on good governance and operational efficiency.
Energy functions are presently fragmented among various government agencies. The
option to strengthen energy functions under the existing institutional setup will not lead
to sustainable solutions. Pakistan would benefit from consolidating energy functions
into one ministry. Similar ministries exist in many countries, for example Afghanistan,
Angola, Azerbaijan, Canada, Israel, Kosovo, Nepal, Philippines, South Africa, and the
United States.
The power wing of the MWP 22 and MPNR will be merged into the MOE. Rules of business
will have to be formulated and adopted to facilitate consistent and integrated
policy making and planning by the MOE for the entire energy sector.
The two regulators shall be merged into an energy market regulatory authority, and
ENERCON will be integrated into an apex energy efficiency body. PECPCO will be
dissolved after completion of commercialization of DISCOs and GENCOs. All public
sector entities that previously reported to their respective ministries will report to MOE.
An overall organization flowchart of the recommended institutional setup is illustrated in Figure9.
The Central Power Purchase Agency (CPPA) will be established as an autonomous body
reporting to the Ministry of Finance. ENERCON will merge into the new Apex institution
for energy efficiency. The Pakistan Integrated Energy Modeling, Planning and Policy
Analysis Unit (PEMPPU) will provide specialized expertise in policy, planning, modeling,
and analytical support, initially to theSEA and later to the MOE.

22

Given the increasing need to specifically focus on water resource planning, policy development, and management due to growing water shortages, the
current water wing of MWP is proposed to be retained as a stand-alone ministry.
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Figure 9: Energy Sector Organization Flowchart
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Note: AEDB=Alternative Energy Development Board, CPPA=Central Power Purchase Agency, DISCO=distribution company, EE=Apex
body for Energy Efficiency, ENERCON=National Energy Conservation Centre, GENCO=generating company, JV=joint venture,
MOF=Ministry of Finance, MPNR=Ministry of Petroleum and Natural Resources, MWP=Ministry of Water and Power, NEPRA=National
Electric Power Regulatory Authority, NTDC=National Transmission and Dispatch Company, OGDCL=Oil and Gas Development Company
Limited, OGRA=Oil and Gas Regulatory Authority, PEMPPU= Pakistan Integrated Energy Modeling, Planning and Policy Analysis Unit,
PEPCO=Pakistan Electric Power Company, PPIB=Private Power and Infrastructure Board, PPL=Pakistan Petroleum Limited,
PSO=Pakistan State Oil, WAPDA=Water and Power Development Authority

III.1.2. Regulation

Figure 10: Number of separate versus
Integrated energy utility regulators

Short term
NEPRA and OGRA should merge into
one national energy regulatory
authority.
An integrated energy sector regulator
will send consistent signals to company
operators and potential investors, will
overcome the issue of insufficient
professional capacity, and will
strengthen the authority's opposition to
political inter ference. Integrated
regulators exist and dominate in several
regions of the world (Figure 10).
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To move towards a national energy regulatory authority:
A task force of both regulators (NEPRA and OGRA) should be formed with an equal number of
representatives from both authorities under the chairmanship of the SEA. The task force will
mitigate existing inconsistencies in the regulatory framework for the energy sector and will
develop and implement a plan for an integrated framework. Both regulators should also conduct
organizational reviews including structure, staffing, emolument packages and capacity-building
strategies with the objective to attract and retain highly qualified staff under the integrated
authority.
In the interim, the government should:
Amend the NEPRA Act to (i) empower the regulator to notify the electricity tariff and (ii)
modify the wording of the NEPRA Act to avoid quarterly determinations and instead
provide for quarterly adjustments;
harmonize the Electricity Act of 1910 and the NEPRA Act to provide for a consistent
legislative framework for power sector;
transfer to NEPRA and OGRA the mandate and authority to enforce competition;
withdraw policy guidelines for OGRA on the rate of return for UFG related to the regulation of
natural gas utilities; and
approve the oil fees of OGRA to be charged to downstream oil licensees.
OGRA should:
Review its tariff-setting methodology, especially the rate of return based on a
comprehensive cost of service study for the two natural gas utilities;
adopt an incentive system and a regulatory enforcement system in harmony with NEPRA's
initiatives;
adopt a more active role in the downstream oil sector; and
publish oil supply chain prices as per correct international practices and in accordance with
the broad parameters of a national pricing policy and continue to publish and monitor supply
chain prices (including for de-regulated products) to guide purchases and sales till the
market matures.
NEPRA should:
adopt a methodology to approve the bidding documents and scoring system for IPPs as well
as technology-related renewable energy IPP feed-in tariffs, at lest for wind and solar power;
re-enforce its monitoring cell and undertake systematic monitoring of licensees (including
efficiency test of power generation);
adopt a regulatory compact that complements current efficiency yardsticks with
performance metrics that will provide incentives for licensees to improve business
operations such as business planning, procurement, and human resource management and
that will establish a reliable management information system;
strengthen its capacity for determining tariffs including starting benchmarking for more
transparent tariff determination and accelerate IPP, hydropower (for both public and
unsolicited private projects) and alternate and renewable energy tariff determination
procedures;
review the regulatory enforcement system and increase penalties to effectively deter wouldbe offenders;
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conduct a comprehensive cost-of-service study for the entire service area of DISCOs; and
adopt a regulatory calendar with (i) annual tariffs for GENCOs including a claw-back
mechanism and (ii) annual or multi-year tariffs depending on petitions of DISCOs.

III.1.3

Energy Policy

Short term
Develop a comprehensive energy policy covering all elements of the energy supply chain including
power, oil and gas, energy efficiency, renewable energy, and cross links between energy sector fuels.
The policy should provide uniform rules and incentives, visibility, and a level playing field to promote
private sector investments. The policy should reflect economic pricing of energy and a phasing out of
untargeted subsidies.

III.1.4

Corporate Governance and Financial Control

Public sector energy companies (PSECs) should be run on good corporate governance models and have a
commercial orientation with incentives for improved performance. The commercialization of PSECs can be
reinforced by a written regulatory compact that sets service targets based on available resources.
The following key reforms are recommended
Short term
Establish an independent CPPA to ensure financial transparency and accountability.
Guarantee independent boards of directors for energy companies supported by audit and finance
committees with full financial autonomy and control over human resources, commercial,
and procurement affairs.
Accelerate loss reduction programs, and end access to any free electricity.
Review customers' classifications to ensure that customers are in the proper tariff classes and equip
all customers with meters to ensure there is no un-metered supply (for further details, please see
Appendix A).
Require additional public reporting by the utilities, for example, on directions given to the utility by
politicians and any influence on policies by employees that could potentially lead to corruption.
Medium term
Complete the commercialization of all PSECs.
Dissolve PEPCO after completing the commercialization of the DISCOs and GENCOs.
Move towards a single-buyer plus model that allows for direct contracting between DISCOs and
GENCOs. This model will allow for inter-DISCO trading of maximum demand limits to promote
competition.
Revitalize the privatization program for energy companies.
Unbundle natural gas utilities.

III.2

Rationalize Pricing and Energy Subsidies

Pricing energy products on a full-cost-recovery basis is necessary to re-establish the financial sustainability of the
energy sector, to revitalize progress towards a liberalized energy sector, to foster private sector investments in the
development and production of indigenous resources (gas, coal, conventional power plants, hydropower,
renewable and alternative energy resources), and to enhance the willingness of the banking sector to provide
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lending to the energy sector. Therefore, eliminating untargeted energy subsidies, in particular TDS, needs to be a
central plank of the government's strategy. This will also promote energy efficiency and environmental
considerations.

III.2.1 Power Sector Tariffs
Options
Three options are available to achieve cost-recovery tariffs in the power sector. A more detailed discussion on
power tariffs is in Appendix A.
Option 1: Increase tariffs to full cost-recovery levels by July 2010 which would effectively achieve costreflective tariffs; however, this will increase tariffs by more than 200% for some customers served by
inefficient DISCOS. Significant opposition can be expected if the government implements this option.
Option 2: Increase tariffs for efficient DISCOs to full cost-recovery levels and introduce differentiated
tariffs for these DISCOs within 1 year. Cost-recovery tariffs for other DISCOs should be phased in over a
period of 3 years during which time such DISCOs would need to improve their efficiency substantially.
Option 3: Phase in cost-recovery tariffs over a fixed period for all DISCOS by letting them gradually
increase after each tariff determination. This would be socially more acceptable but would continue to
strain the government's budget.
Any measure to achieve full cost-recovery levels must be complemented with measures to lower the cost of
service, including a reduction in generating costs by reducing the use of fuel oil for power generation. Technical
and commercial losses need to be curtailed and collection rates have to improve. The report recommends the
following:
Short term
NEPRA should:
revise the current rate design, especially for residential customers, such that high-end customers do not
receive the lower slab benefit;
conduct a comprehensive cost-of-service study and a bill-impact analysis and re-structure the rate
design for both residential and industrial customers to (i) introduce rational tariffs reflecting the quality
components of the service and (ii) provide for strengthened pro-poor targeting of tariffs;
adopt a rule-based methodology for setting lifeline tariffs;
adopt a plan to eliminate cross-subsidizing of residential customers from commercial and industrial
customers; and
re-allocate current cross subsidies provided to tube wells and link them to the procurement of energy
efficient tube wells.
The government should:
adopt option 2 above for phasing out TDS;
monitor the impact of tariff increases in the cost of electricity on industrial output and publish these tariffs
(on an annual basis) including a comparison with tariffs of other peer-countries;
Put in place measures to mitigate the adverse impact of price increases on the poor when eliminating TDS
and cross subsidies; 23 and
ensure prosecution for electricity theft and proactively support the efforts of PEPCO, DISCOs and the
Karachi Electricity Supply Company (KESC) to eliminate commercial losses through fast tracking the
adoption of the amendment to the Electricity Act and aligning Section 26 of the Electricity Act and Section
23

Appendix B includes a more detailed strategy on how to eliminate the TDS and to improve pro-poor targeting
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39 of the Penal Code of Pakistan.

III.2.2 Gas Pricing
Short term
OGRA should rationalize and restructure gas tariffs to recover supply and distribution costs (including
imported energy to meet gas deficits) and to minimize cross subsidies across various sectors to enhance
economic growth. A proposed approach for rationalizing gas tariffs is in Appendix C;
The government should implement measures to reduce UFG as current levels are in the high range of
7% to 9%. One percentage point of UFG means a loss of PRs3.5 billion/year at the current average gas
price.
Litigation cases should be settled that could unblock the production of several hundred MMcfd of
pending gas.
The indexation of the gas price with reference crude oil price should be improved for additional gas in
the upstream gas sector. Appendix C provides a solution.

III.2.3 Oil Pricing
Short term
The 7.5% deemed HSD duty (charged to imports and allowed in ex-refinery prices), which is a hidden
subsidy for refineries, should be made transparent and part of the retail price for fuel products. The
deemed duty amounted to PRs13 billion (or PRs155/BBL thruput) during 2008-09. The government
should ensure that the deemed duty recovered from retail prices is paid to refineries until it is finally
removed.
Any subsidies paid to refineries should be linked to the international (benchmark) profitability of
similar refineries. Such data are published and easily available.
Under a regulated pricing regime, the mechanism should provide the flexibility for price calculations and
notifications by the regulator at par with international industry practice. Such prices should continue to be
notified for deregulated products till the market matures.
The government has planned to remove the IFEM and to deregulate ex-refinery and retail prices with the
Exception of the HSD ex-refinery price. Some important prerequisites need to be met for fuel price
deregulation to go through:
a strong regulator (OGRA and later the combined regulator) is mandatory to enforce competition and
avoid cartel formation in a deregulated environment;
the policy direction for the deregulated pricing regime should be clearly stipulated;
a cap should be announced for marketing/dealer margins to be monitored by the regulator; and
nominal duties should be added to all product imports to support local refineries.
MPNR should facilitate a standard fuel supply agreement between IPPs and oil companies.
Medium term
The government should announce the removal of refinery support in 3 years as part of the downstream
oil policy to encourage upgrading capacity and improving efficiency. The following important conditions
should be met:
logistics bottlenecks for product imports should be removed to cover for a scenario where refineries fail
to perform;
Dependence on local fuel oil should be reduced to encourage upgrading of fuel oil to white products (and
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to improve refinery margins); and
the cap on refinery dividends (50% of paid-up capital in 2001) should be removed to improve investor
confidence.

III.3

Develop Energy Finance Capability

III.3.1 Activating Demand
Short term
The government should:
help smooth demand for energy sector financing by adopting a long-term, integrated energy policy and
by identifying and prioritizing key investments in the sector to help develop, utilize, and retain domestic
funding capabilities from both public and private sources to meet a maximum portion of financing
demand through domestic sources; and
rationalize the role of multiple players including regulators in the energy sector to minimize red tape and
overlap as these are major bottlenecks for international and domestic investors in the energy sector.
III.3.2 Loosening Supply-Side Constraints (Domestic)
Short term
The government should:
resolve the circular debt crisis that has distorted demand, restore trust in public sector institutions,
and de-leverage the commercial banks so lending can again start;
explore converting Power Holding (Private) limited (PHL) 24 debt to pure public sector debt to enhance
the comfort levels of financial institutions with power sector debt and thus to expand lending to the energy
sector as the debt will no longer remain energy sector specific 25 and to reduce the cost of funding the
circular debt. Any remaining bank debt transferred to PHL and not yet converted to term finance
certificates (TFC) 26 could also be restructured and directly brought into the public debt. Banks would
prefer to hold pure public debt, as it would be compliant with the statutory liquidity ratio (SLR)
requirements of the State Bank of Pakistan and allow access to its discounting window.
Medium term
Develop corporate bond markets for energy financing to generate new sources for energy sector
financing and have a broader beneficial impact on the economy. Bringing in the untapped insurance,
pension, and mutual fund sectors would result in strengthening, deepening, and broadening energy
financing in domestic markets.
Resolve distortions to the pricing of risk and capital caused by the national saving schemes (NSS)
operated by the National Savings Organization (NSO). A phased approach to reducing and ultimately
stopping institutional investment in NSS products is recommended along with rationalizing pricing of
these products. This would result in realistic interest rates across the short, medium and long terms,
would revitalize the corporate bond and bond fund markets, and would rationalize the pricing of risk.

24

PHL is a debt holding vehicle created by the government to hold and restructure approximately PRs302 billion of government-guaranteed commercial bank
debt originally owed by public sector power companies.
25 Currently the debt is also in the public sector but it consists partly of public sector TFCs issued by PHL and partly of credit lines shifted from energy
companies to PHL.
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Reduce energy debt concentration in banks through churning 27 their existing energy loan portfolio as
well as the restructured government TFC 28 portfolio (generated via the circular debt resolution plan)
through securitization/sell down to the insurance, 30 pension fund, and bond fund sectors. This
will free up capacity within the banking sector to enhance lending to the energy sector.
III.3.3 Energy Sector Development Fund (ESDF)
Short and medium term
Develop an energy sector specific vehicle that facilitates project development and equity participation
and lending and bridges experience and expertise gaps and provides access to sophisticated risk
management/hedging tools and products. Pakistan has experimented and continues to experiment with a
variety of energy and infrastructure fund vehicles that will only lead to greater administrative costs,
reduced individual capacities, and insufficient concentration of resources and expertise to generate
sustainable structures. It is recommended that the government concentrate its efforts in supporting only
one fund structure to provide support to the energy sector as a whole.
An energy sector development fund (ESDF) can be the primary portal for channeling and managing
Friends of Democratic Pakistan (FODP) assistance/government contributions in the energy sector and
subsequently, upon demonstrating an ability to operate efficiently, participation from the private sector
can be attracted.
The ESDF would provide equity injections, credit, and guarantee lines which would enable it to provide
project development support, fund-based, and non-fund based products on a non-restrictive and
commercial basis. The ESDF would have two separate areas of activity split into at least two separate
funds under management with adequate safeguards to manage conflicts of interest and moral hazard
issues.
Project development fund (PDF). Starting with a minimum of $100 million in equity and building up to at
least $250 million, the PDF will cater to the needs of the public and private sectors to develop projects and
bankable project feasibilities that can easily translate into investments.
ESDF. The ESDF would provide fund and non-fund based facilities on commercial terms and competitive
rates to primarily the private sector. However, public sector access to funds could be permitted on a caseto-case basis and would follow standardized screening/credit cycle processes. The ESDF would have
credit lines of $1 billion and guarantee lines of another $1 billion in place 18 months after initiation. The
fund-based products would include on-lending of subordinated credit lines, lending of outlier year credit
for tenors beyond the capacity of domestic financial institutions, and direct equity injections into energy
products to be bought out or converted into a loan once financial closure is reached. The non-fund based
products would include guarantees for energy products, particularly corporate and political risk
mitigating instruments, and the hedging instruments for managing interest rate and currency risks which
are required during the project construction phase of an energy project.
Fund structure. The ESDF would be set up as a non-bank financial company providing maximum
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TFC is a domestic term used for various kinds of corporate bonds.
Churn: Lending and refinancing, replacing old debt with new debt to collect commitment fees and other fees.
28Circular debt that was issued by banks to corporate entities was converted into public sector debt via the Circular Debt Resolution Plan.
29 The insurance sector has approx. PRs314 billion in investments in low-yield government securities. A part of this investment could be substituted by
structured securitized notes/paper of 1015 years duration for financing in the energy sector.
30 For example, the Private Sector Energy Development Fund (PSEDF) was set up as a public sector owned facility under the 1994 Power Policy. An
infrastructure project financing facility was planned to be set up as a funding partner to the infrastructure project development facility but has not
materialized. The State Bank of Pakistan also has prepared a concept for an infrastructure development and financial institution.
27
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flexibility for future growth and would be run on purely commercial, private sector guidelines to ensure
sustainability and efficiency. Potential investors including the government and FODP members would
provide equity directly to the ESDF. Development partners could also fund the government's initial equity
via a grant with specific terms. The ESDF will be provided with open or donor-specific credit and
guarantee lines. The origination documentation must incorporate self-imposed limitations prescribing
scope and envelope of operations. The ESDF board would not exceed nine members and would have a
private sector majority. A lean organizational structure is recommended with 2025 professionals/support
staff hired under international financial institution staffing and remuneration guidelines free from political
interference. To ensure effective oversight, governance and credit processes for all fund and some nonfund based 31 products for energy projects must be channeled through financial institutions and be
critically evaluated by high-quality, independent domestic and foreign technical experts and advisors
prior to final approval (see Appendix H for more details on the ESDF).

III.4

Mainstream Energy Efficiency into Energy Policy

Short term
The government should do the following.
Expedite the promulgation of an energy efficiency framework law covering provisions for codes,
standards, energy reporting, labeling, testing, mandatory audits, fines and incentives, monitoring, and
compliance mechanism at various levels. The monitoring process for implementing such measures
should be designed in detail, and a responsible authority should be empowered to oversee the
implementation of the law.
Consolidate the existing energy efficiency-related administrative structure by placing existing units
under efficiency Apex institution reporting to the SEA until the MOE is formed. The institution will provide
a rational way for ending administrative chaos and will serve as a one-stop-shop institution for
coordinating and supporting development partners.
Support the standardization of equipment in the entire supply chain and the labeling of electrical
appliances to promote the most efficient technologies available and stimulate the market to make new
commercial technologies. Out of the 17 million residential electricity customers in Pakistan, 38% have
refrigerators (with a 67% improvement potential), 38% have water pumps (with a 50% improvement
potential) and 15% have air conditioning (with a 40% improvement potential). Estimates show that the
potential for energy savings in household electrical appliances is as high as 4,800 GWh by 2019.
Adopt international energy performance standards. In this respect, the Pakistan Standards and
Quality Control Authority (PSQCA) should be strengthened as it is the national standardization body
under the Ministry of Science and Technology (MOST) and needs additional resources and institutional
capacity development.
Develop a regime for national energy efficiency labeling standards, obtain international accreditation
and undertake energy performance testing. In this respect, the Pakistan Council of Scientific and
Industrial Research (PCSIR) which owns national equipment testing and certification facilities should
be strengthened.
Stipulate a building energy code for new buildings and for retrofitting in order to ease energy demand in
the building sector. The code should be made mandatory in a gradual manner. Information regarding
implementation should be collected systematically, and packages of initiatives should be prepared
31

Any non-fund based product generating a contingent liability.
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periodically.
Public awareness campaigns should be expanded by mobilizing mass support for energy efficiency and
energy conservation (E3C) measures via media coverage, special occasions and activities by chambers
of commerce, nongovernment organizations, schools, and other stakeholders. Additionally, in order to
educate the new generation, children should propagate E3C messages, syllabi of elementary and
secondary education should be broadened to include basic E3C material, and a specific “Energy
Conservation Week” should be held annually.
Medium term
The capacity of the Apex institution should be strengthened to make E3C programs and policies
sustainable.

III.5

Fast Track Investment Projects for Energy Security

III.5.1 Power Sector
Thermal Projects
Immediate
Diversify the fuel mix for power generation in favor of indigenous resources. The focus of government
efforts should be on the reduction of fuel oil. 32
Fast track the Kunar Pasakhi Combined Cycle Power Plant Complex (1,000 MW). 33
Fast track five prioritized thermal power projects (2,700 MW). 34
Short term
IPPs and rental power plants should operate under existing signed contracts and pay penalties for
delays.
Pending projects that are ripe for development should be brought to financial and regulatory closure as
soon as possible.
The government should settle court cases related to two thermal IPPs.
Large Hydropower Projects (HPPs)
Short term
Diamer Basha project should begin construction in 2011.
Work on other large dams should be expedited. Higher priority should be assigned to projects that have
large reservoirs as well as generation capacities. In this respect, 27 projects under the public sector
(WAPDA) are being processed that can provide 35,011 MW by 2030. These include Kurram Tangi (83
MW, 0.9 million acre feet [MAF]), Munda (740 MW, 0.9 MAF), Dasu (4,320 MW, 0.67 MAF), Bunji (7,100
MW, 0.06 MAF), Akhori (600 MW, 6.0 MAF), Pattan (2,800 MW, 0.06 MAF) and Thakot (2,800 MW, 0.16
MAF).
Medium term
Construction work on at least three large HPPs 35 should be initiated to cope with severe water and power
shortages.
35

For the development of each large HPP, the government needs to provide proper safeguards to mitigate adverse social and environmental impacts and also
needs to arrive at a consensus with provincial governments on these projects.
32Over 90% of fuel oil is used for power generation. An indicative target for optimizing the fuel mix is to reduce fuel oil consumption from 43% to 25% of total oil
demand by 2015-16 .This equates to approximately 56 million tons/year of total consumption down from last year's consumption of over 8 million tons/year
(kindly refer to Appendix B for details)
33 Kunar Pashaki Combined Cycle Power Plant is identified as a priority by the MWP.
34PEPCO has identified these five projects as priorities.
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Small HPPs on Canal System and Medium HPPs
Short and medium term
Maximize the development of small HHPs on the canal system and of medium-sized HPPs. Punjab has
identified a potential of more than 350 MW 36 on its canals while Sindh can also potentially generate 100
MW. 37
Commission 175 MW of small canal HPPs by 2012 and finalize plans to add an additional 155 MW by
2014-15.
Canal hydropower can be developed relatively quickly because project locations are close to the grid and
load centers. Instead of using long high-voltage transmission lines, power plants can be easily connected
to the power grid using 11KV distribution lines.
Non-Performing Private HPPs (Run-of-the-River)
Short term
PPIB should revoke non-performing private sector power projects where feasibility studies have been
completed and letters of intent have been issued but the investors have failed to move the projects
forward.
PPIB should either re-assign such projects to the public sector or offer them to the private sector via
competitive bidding. These projects, mostly run-of-the-river hydropower, can be brought on line relatively
quickly as they are located close to the national grid which requires shorter transmission lines with the
associated benefits of lower costs, easier construction, and fewer adverse social and environmental
impacts.
III.5.2 Gas Sector
Short to medium term (see Appendix C for more information)
Increase indigenous gas production via infill drilling in existing big fields (Figure 11), given the growing
gas shortages in the country (see Table 2).
Exploration and production companies can
Figure 10: Infill Drilling
utilize infill drilling technology which consists of
drilling new wells inside the existing grid in
order to produce gas located in small parts of
the reservoir rock which is not drained by the
existing wells. These are additional reserves
which can be tapped by increasing the gas
recovery rate with a higher production
cost. An additional 500 MMcfd of gas
production could be realized in the
Existing wells with drainage area
medium term through this source.
Tap "tight gas" (hard-to-reach) reserves to
<
<In Fill Drilling wells>
> with drainage area
further increase indigenous gas production. It is
Source:ESTF Secretariat
estimated that approximately 35 trillion cubic
feet of natural gas is trapped in hard-to-reach reservoirs. Due to the low permeability of the corresponding

36
37

Pakistan Hydropower Potential, pp. 38
Footnote 38, pp. 82
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reservoir rocks (tight sands, shale), it is necessary to utilize modern and costly technology and create
artificial permeability to produce this type of gas. According to authorized sources, it is possible to realize
an additional 500 MMcfd gas production in the medium term through this source.
A specific regulatory framework for producing additional gas from these technologies needs to be put in
place. As an incentive, the government can offer higher well-head gas prices to cover additional
exploration and production costs.
Table 2: Closing the Gas Gap-Mmcdf
Base Line
Mmcfd

Short Term

Medium Term

Long Term

2008-09

2009-10

2010-11

2011-12

2013-14

2014-15

2019-20

Net Demand

3,288

5,219

5,575

5,862

6,121

6,160

7,109

Gross Demand

3,566

5,572

6,149

6,266

6,555

6,588

7,509

Domestic prod,

3,753

4,121

4,820

4,984

4,502

4,063

2,424

Gap if no action

(187)

1,451

1,329

1,282

2,053

2,525

5,085

In-fill prod

-

-

-

250

500

500

-

Tight-gas prod,

-

-

-

250

500

500

500

Gap if no import

(187)

1,451

1,329

782

1,053

1,525

4,585

Import LNG

-

-

-

100(Ph.1)

500(Ph.i(

Import Pipeline

-

-

-

-

-

525

2,500

(187)

1,451

1,329

682

553

-

1,085

Final Gap

1,000(Ph,02) 1,000(Ph,2)

Source: Based on OGRA's report (State of the Regulated Petroleum Industry 2008-09
Note: Net Demand is exclusive of transmission and distribution losses..

Gas and LNG Imports
Short term
Fast track implementation of stalled projects for importing 3.5 million tons/year (500 MMcfd) of LNG
via Floating Storage Re-gasification Unit (FSRU) at Port Qasim. This project (LNG Phase-1) also involves
some broadening of the channel and a 10 km pipeline linking the FSRU to the SSGCL network. SSGCL,
which has been nominated as the project facilitator by the government, should ensure that the first gas is
delivered into pipeline by the end of 2011.
Imports must be a combination of term and spot purchases to take advantage of seasonal low spot
prices. LNG is now widely traded and a spot market is evolving with availability of spot cargoes at a low
price (23 times cheaper than long-term contract price) due to the surplus of LNG worldwide (see Table 2).
Enhance the expertise and knowledge base of gas companies in LNG markets and logistics in order to
facilitate LNG projects and negotiations of supply contracts.
Replace Fuel oil imports with LNG imports for power generation.
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Medium term
Land-based LNG import facilities (LNG-Phase 2) should follow the above fast track solution in order to
address the gas deficit in the medium term. The potential for such imports is around 2,000 MMcfd of
LNG.
Fast track cross border gas pipelines since Pakistan's geographical location makes it a potential market
for some neighboring countries rich in natural gas reserves. The government has been working on the
Iran-Pakistan pipeline (750 MMcfd with a possible increase in volume) and the Turkmenistan-Pakistan
pipeline via Afghanistan. A sub-sea pipeline that links up with the Qatar Dolphin project is another option.

III.5.3 Oil Sector
Imports and Quality
Short term
Enforce HSD 0.5%S specification with penalty for non-compliance since the refineries are paid the price
for this quality although they supply HSD 1%S.
Replace fuel oil 180 Centistokes (Cst) with Fuel oil 380 Cst in power plants and industry as the preferred
fuel in any new power plants because it is cheaper though this may require some plant modifications.
Support PSO (main marketer and importer of refined products) in developing expertise in international
oil trading and vessel chartering to avail market opportunities and minimize import costs of products.
Medium term
Replace expensive imported fuel oil for thermal power with indigenous sources (gas, hydel, coal). This
recommendation is supported by an oil supply and demand analysis in Appendix-B that highlights that
with continued use of fuel oil for thermal power, oil demand will grow to 34.2 million tons/year by 2020-21
with the oil import bill reaching almost $24 billion (assuming an oil price of $100/BBL). If fuel oil is limited
to 25% of oil demand (more in line with the world average of 17%), oil demand can be limited to 26.6
million tons/year by 2020-21. The reduction in fuel oil demand (from 34.2 million tons/year to 26.6 million
tons/year) of about 8 million tons/year will require an additional 750 MMcfd of gas (or 6000 MW of
coal/hydel power). The impact of limiting fuel oil will reduce the oil import bill by $5$6 billion.
Refinery Projects
Medium term
Expedite projects to meet Euro-II specifications. These include (i) high severity reformers and
isomerization units 38 to meet gasoline 90 research octane number (RON) (minimum) and enhance
production capacity and (ii) hydro-treating 39 units to produce diesel 0.05%S (500 parts per
million).
Implement the stalled hydrocracker project to upgrade 1.6 million tons/year net fuel oil from National
Refinery Limited (NRL)/Pakistan Refinery Limited (PRL) to white products. This project will reduce diesel
imports and should be pursued even if it results in higher volumes of relatively cheaper fuel oil imports.
A grass-roots refinery of 200 KBBL/day should be commissioned by the end of 2015. Such a refinery
can be designed on medium sour mid-East crude with full conversion capacity. After the commissioning
of this refinery, crude oil imports will displace major product imports which will be logistically simpler, will
avoid expensive import and storage infrastructure for products, and will improve self-reliance since crude
oil imports are easier to procure.
Feasibilities should be initiated to assess the viability of coal-to-liquid and gas-to-liquid technologies for
38

Reformers and Isomerization units are octane enhancing technologies in refineries for producing higher octane gasoline.
Hydro-treating units reduce sulfur content via reaction with hydrogen and production of hydrogen sulphide gas. Sufhur is recovered as a bi-product

39
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implementation in Pakistan. Investments can then be solicited from the private sector in this area.
Pakistan has among the largest coal reserves in the world which can provide significant new supplies of
affordable coal-to-liquid fuels for transportation and basic industries. Gas-to-liquid should be targeted for
Figure 12: Proposed white Pipline between KPT and PQA
WOP to upcountey
PSO ZOT
Korangi

KKLP

Port Qasim

KKLP
KPT Keamari

PAPCO
Terminal

52 km

Fotco Jetty

Source:ESTF Secretariat

Oil Logistics
Short term
Conduct a national oil logistics and infrastructure study to pinpoint bottlenecks and to identify long term
solutions vis-à-vis refining plans and demand growth. The study should also address institutional
requirements to plan and coordinate country level logistics and to identify optimum stock levels
(operational plus strategic) including required storage capacity and financial issues.
Implement a 52 km white oil pipeline linking Karachi Port Terminal (KPT) and Port Qasim Authority
(PQA) as a priority project (Figure 12). The project will provide KPT with pipeline access to the Pak Arab
Pipeline Company (PAPCO) product terminal and more than double the product import capability (with
higher utilization of KPT) and will remove current import bottlenecks and reduce ship demurrages.
Resolve inter-company issues related to logistics optimization (refer to Appendix B).

III.5.4 Energy Efficiency Investments (see Appendix F for more information)
Immediate
Rehabilitate transmission and distribution (T&D) systems on a fast track basis to reduce losses. The
regulator should agree with energy utilities on applicable yardsticks and should be empowered to monitor
the implementation of efficiency targets in T&D systems.
Fast track an energy efficient lighting program. On 30 April 2010, the government and the Asian
Development Bank signed a project with an estimated initial cost of $85 million for efficient lighting. There
is considerable potential energy savings in the household sector through efficient lighting as it represents
15% of the evening peak. With a program to replace incandescent bulbs with 30 million compact
fluorescent lamps, peak demand can be reduced at least by 1,100 MW with a savings of 2,000 GWh of
electricity.
Short term
Foster loss reduction efforts in industry through energy management systems, audits and
benchmarking in order to reduce specific energy consumption (in kWh/units of output) to 15%.
Additionally, specific benchmarking for energy use in 10 major industry sub-sectors should be completed
by Dec 2013.
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Initiate a Solar water heaters promotion Program as it the most effective alternative in reducing gas usage
for water heating. The government should promote solar water heaters as they save energy and use a
renewable resource. AEDB is already pursuing this option.
Initiate a time of use concept (e.g. multiple four-part tariff system 40) along with the introduction of smart
prepaid metering in order to realize maximum utilization during off-peak hours, to improve the
performance of the distribution system, to cut the costs of suppliers and bills of customers, and to
improve bill collection. A phased system can be introduced in which the top 250,000 high-end users and
major government buildings are required to install smart meters in the first phase.
Initiate an energy efficient water heating program for retrofitting and replacing water heating
appliances and old geysers. About 21% of gas used in residential area is attributable to water heating with
an efficiency potential of 30%, according to estimates by SNGPL. The installation of new geysers should
be limited and phased out after 5 years and replaced with solar heaters.
Medium term
Initiate a tube well replacement program for older, inefficient tube wells with new, more efficient
configurations to replace 20,000 pumps by December 2014. Around 95% of light diesel oil (LDO) and
15% of HSD consumption is linked to 110,000 tube wells in Pakistan. Farmers are currently unable to
invest in high efficiency tube wells where a 50% efficiency benefit could be realized.
Initiate a program to reduce generation losses, initially focusing on 300 MW in inefficient thermal power
units.

III.5.5 Coal
Short Term
Pakistan should promote indigenous coal-based power generation in the private sector. In this regard,
Sindh ENGRO and similar projects should be expedited.
The option of power generation by imported coal should also be considered within the integrated power
sector plan subject to the economics and competition with alternative fuel sources.

III.5.6 Renewable Energy
Short term
41
Promote the fast track construction of 650 MW of wind farms to be implemented by the private sector.
Fast track additional wind power projects.

III.7

Conclusions
The above recommendations address the critical needs of the energy sector. While some of the
recommended projects and activities are already in the planning stage or in the initial phases of
implementation, the pace of implementation on many is slow, and several of them are on hold. The
implementation plan outlined in the next section of the report seeks to assist the government in fast

40

The working paper of the First Meeting of the Executive Committee of the Pakistan Energy Conservation Council prepared by the Planning Commission
pointed that Ministry of Industry should instruct chambers to encourage the use of time-of-use meters.
41 Wind energy generation is, however, comparatively a more expensive option. The cost of electricity production for wind is about 18 US cents/kWh, while it is
7 to 11 US cents/kWh for IPPs (local gas or imported LNG), 9 US cents/kWh for IPP hydro, 9 to 14 US cents/kWh for gas-fired rental power plants and 20+ US
cents/kWh for fuel oil fired rental power plants. With the objective to maintain average generation cost at an affordable level, Pakistan needs to first prioritize
least-cost options and more dependable base load alternatives in the short term. But still since there is substantial potential, the share of wind energy in the
electricity mix could be allowed to increase gradually over time.
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tracking progress on recommended actions through assigning specific responsibilities, outlining timeframes, setting objectively verifiable indicators, and indicating financing requirements.
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I M P L E M E N T A T I O N
P L A N

However beautiful the strategy, you should occasionally look at the result.
Sir Winston Churchill

T

he recommendations from the previous section have been crystallized into a results-focused
implementation plan. This plan details specific reform actions and prioritized investment projects
to be undertaken and identifies responsible agencies, financing requirements, and expected
output indicators.
The plan will support the government in tracking and monitoring reform actions and investment plans in
the energy sector and will help retain the focus on the key measures that need to be implemented going
forward. “Results focused” in this context means that the implementation plan is centered on higher-level
outputs and not on lower-level activities. This implementation plan is also of relevance to development
partners and could help them better monitor their own investments in the energy sector and achieve
greater harmonization and aid effectiveness.
Figure 13: The Six Ws of the Implementation Plan

What needs to
be done?
Action/ Project

Why do it?
Objective

Who is
involved?
Responsibility

When will it
start/ finish?
Timeline

What financial
resources are
required?
Financing

What proves
that it has
been done?
Indicators

Source:ESTF Secretariat

The implementation plan is based on the six Ws of implementation: what needs to be done, why do it, who
is involved, when will it start/finish, what financial resources are required, and what proves that it has been
done (Figure 13). The plan includes both reform actions and measures to be undertaken by the
government and stakeholders in Pakistan's energy sector as well as investment projects that need to be
implemented on a fast track and that could be considered for support by the FODP. The plan is structured
according to the five key recommendations discussed in Section III.
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IV.1

Results-Focused Implementation Plan

The results-based implementation plan does the following:
formulates the action, reform, or investment project;
sets clear and agreed objectives and monitoring targets;
assigns responsibility and accountability;
determines time lines;
estimates financial and technical resource requirements;
develops objectively verifiable indicators; and
identifies key assumptions and risks for implementation.

IV.2

General Assumptions and Risks for the Effective Implementation of the Plan

The achievement of a sustainable recovery in Pakistan's energy sector and of the output indicators defined in the
implementation plan are conditional upon two critical assumptions: the government fully owns the proposed
reforms and expeditiously implements the recommended actions, and the FODP supports the government in its
efforts through timely commitments and investments in the priority projects identified in the plan.
The following key risks may undermine the success of the plan. First, the security situation might continue to deter
investment in the energy sector, including the development of hydropower plants in Khyber-Pakhtunkhwa, GilgitBaltistan, and Azad Jammu and Kashmir (AJK), and the development of gas fields in Baluchistan. Second, a lack of
consensus among and between the provincial governments and the federal government about the utilization of
indigenous resources can further delay the development of HPPs, coal, and renewables. Third, the non resolution
and/or re-emergence of circular debt could further contain investments and block financial solvency in the energy
sector.

IV.3

Implementation of the Plan

The implementation of the plan is outlined in Table 3.
Table 3: Implementation Plan
#

Action/Project

Responsibility

Objective

Time line

Financing

Output Indicators

#1 Strengthen Energy Sector Governance and Regulation
1

Appoint Senior
Energy Advisor
(SEA)

Fast track
Prime Minister
implementation of
critical projects and
actions.
Ministry of Energy
(MOE)
(after Jul 2012)

2

Fast track
promulgation
of comprehensive
energy policy and
adoption of
legislation

Have an integrated
and holistic energy
policy

ECC /SEA
MWP/MPNR/PC /
Joint Parliamentary
Committee on
Energy

Jul 2010 thru
Jan 2012

$5 m SEA office
•SEA appointed and support group
$10 m fast-tracking formed by July 2010.
of projects
•Major initiatives and program
Ongoing thereafter
initiated by end 2011:
by MOE
•4,425 MW power.43
•3500 MMcfd gas/LNG.
•Stalled refinery/logistics projects.
•Diamer Basha.
•Major initiatives and program
initiated by end 2012:
•Large coal project
(Sindh ENGRO 1200MW).
Energy Policy by
Mar 2011
Legislation by
Jan 2012

35

$5 m
Consult.

•Comprehensive policy document
covering all aspects of the energy
supply chain adopted by Mar 2011.
•Joint Parliamentary Committee on
Energy formed by Jul 2010.44
•Enabling legislation to implement
reforms passed by Jan 2012.
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#

Action/Project

Responsibility

Objective

Time line

Financing

Output Indicators

#1 Strengthen Energy Sector Governance and Regulation
3

Create MOE

Consistent policy
and strategy
implementation

Draft law: SEA
Enactment:
Parliament

by Jan 2012

$5 m
Consult.

•MOE formed by Jan 2012.
•PEMPPU incorporated into MOE.

4

Create one energy
regulator

Achieve credibility
and predictability
of energy sector
regulatory
framework

Task Force of
NEPRA & OGRA
under chair of
Cabinet Division

by Jan 2012

$2 m
Consult. &
Capacity building

•By Aug 2010 regulators
empowered to
•notify tariff and tariff structure
(NEPRA).
•enforce competition.
•notify ex-refinery prices as per oil
industry practice (OGRA).
•charge licensees oil fees (OGRA).
•NEPRA adopts technology
specific feed-in tariffs, at least for
wind, by Dec 2010.
•By Jul 2011, NEPRA
•takes no longer than 3 months for
setting tariffs, for both licensees
and IPPs;
•systematically monitors licensees.
•Regulators merged by Jan 2012.

5

P1: Establish CPPA
P2: CPPA
operational

Achieve financial
transparency in
power sector

PEPCO/MWP/
MOF/CPPA

Jul 2010 to
Mar 2011

$1,000m45

•CPPA established with independent
board selected by Jul 2010.
•Managing Director appointed by
Dec 2010.
•3yr business plan developed and
approved by Mar 2011.
•CPPA operational by Mar 2011.

6

Commercialize
operations of
Public Sector
Energy Companies
(PSECs)

Achieve
commercial
operations to
improve efficiency
of PSECs

PEPCO/MWP/
MPNR/PSECs

Sep 2011 and
ongoing until
Sep 2013

$25m

•By Jul 2010 PSECs have
•independent boards and own
business plans
•full financial autonomy
•HR management powers and
performance based salaries
(initial phase).
•By Oct 2010 PSECs have reviewed
customer classification.
•PEPCO dissolved by Jan 2011.
By Sep 2013 average T&D Loss
reduced by 3% to max 15.6% (power)
from 18.6% in 2010 (excl. KESC
service area).

42

The $5 million are foreseen for the expenses of the SEA and the support group plus the monitoring and evaluation activities of the SEA. Another $10 million
have been reserved for project development and fast tracking of projects which are to be held in trust by the SEA. Funds for project development will be
transferred by SEA to the implementing agencies as required. Upon termination of the office of the SEA, the unspent amount will be merged into the ESDF.
43 This includes 1,000 MW Combined Cycle Power Plant at Kunar Pashakhi, 175MW small canal hydro, 2,700 thermal generation plants, 150 MW hydro IPP,
100 MW renewable energy IPP (wind), 300 MW generation transformation. These projects are pointed out separately in the implementation plan.
44
Currently, there are two standing committees related to issues in the energy sector: one for the MWP and one for the MPNR. These two committees may
either decide to convene jointly from July 2010 onwards or to form a sub-committee with members of both existing standing committees.
45
A credit line of $ 1,000 m needs to be arranged for the first three months of operations for CPPA. This money is not an additional financing requirement as it
will be returned by CPPA at the end of their period. The cost of arranging the credit line for CPPA is, however, an additional requirement and is estimated to be
$30 million at commercial lending rates of 8%–10%.
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#

Action/Project

Objective

Responsibility

Financing

Time line

Output Indicators

#2 Rationalize Pricing and Energy Subsidies
1

Introduce and
maintain cost
recovery tariffs

Ensure a financially NEPRA
sustainable energy OGRA
sector

Ongoing, by
Jul 2013

$6 m

•GOP adopts policy to phase out
TDS by July 2010.
•NEPRA empowered to notify tariffs
by Jul 2010.
•Differentiated power tariffs
introduced for efficient DISCOs
(difference in ARR not more than
PRs1 as compared to the lowest
ARR) by Jul 2011 and less efficient
DISCOs by Jul 2013.
•TDS phased out by fY2011-2012.
•Differentiated gas tariffs introduced
by Jul 2011.

2

Eliminate cross
Improve cost
NEPRA
subsidies to
competitiveness of OGRA
domestic users from industry/ commerce
commerce and
industries

by Jan 2012

$0.5 m

•Residential block-tariff restructured
(power & gas) in phases by
July 2011.
•Slab benefits for the high end users
eliminated by Aug 2010 to achieve
pro-poor focus.
•Cross-sector subsidies eliminated
by Jan 2012.

3

Introduce
transparent
and efficient
ex-refinery pricing

Ensure an efficient
refinery business
in Pakistan

MPNR
OGRA

Dec 2010 to
Dec 2013

4

P1: Provide
incentive to E&P
cost for additional
gas production
P2: Improve
transparency in
well-head gas price
and decrease
distortion

Increase utilization
of domestic gas
resources

MPNR

by Dec 2010

•7.5% deemed HSD duty made
transparent and made part of retail
price by Dec 2010.
•Refinery subsidy benchmarked
against international competitors
and paid in PRs/bbl of thruput by
Jan 2011.
•Refinery subsidy removed by
Dec 2013.
$0.5 m
Consult.

•Improved gas price indexation
with “reference crude price”
for additional gas by Oct 2010.
•Notification of new well-head gas
prices for additional gas by
Dec 2010.

#3 Develop Energy Finance Capability
1

Develop steady
investment plans

Achieve
investments to
meet policy based
investments

PC
MWP/MPNR

by Jul 2010 and
continue

$6 m

•$2 billion investment plan
developed annually from
FY 2010-2011.

2

Implement steady
investment plans

Generate effective
demand for
financing

PPIB
OGRA/NEPRA/

by Jul 2010 and
continue

$6 m

•$2 billion financing available
annually from FY2010-2011 for the
next two fiscal years and at least
$5 billion available from
FY 2013-14 onwards.
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#

Action/Project

Responsibility

Objective

Time line

Financing

Output Indicators

3

Resolve outstanding cRemove distortions SEA
ircular debt issues in demand fo
MOF
financing
MWP

by Jul 2011

$360 m

•Circular debt converted into
public sector debt and eliminated
by July 2011.
•Conflict ridden FATA power liabilities
fully funded for3 years
till FY2012-13.

4

Develop corporate
bond market (CBM)
to raise additional
funding

SEA
MOF
SBP
SECP

by Jul 2011

$1 m

•Capital flows from bond markets
to energy sector initiated by
Jul 2011.
•Level playing field for capital
markets vis-à-vis national saving
schemes created to attract
financing for the energy sector.

5

Set up energy sector Sustainable
development fund
financing of energy
(ESDF) covering all sector projects
private energy
sector projects

SEA
MOF

by Jan 2011

$2,000m
in credit lines and
guarantees

•Project development facility
$100 m operational by Jan 2011.
•Project pipeline of minimum
$500 m developed by Jan 2012.

Achieve availability
of financing from
CBM for
investments in
energy sector

#4 Mainstream Energy Efficiency into Energy Policy
1

2

3

P1: Pass energy
efficiency
framework law
P2: Merge admin
structures under
an apex body
P3: Strengthen
capacity of apex
body

Enable legal and
administrative
framework to
ensure sustainability
of E3C programs
and policies

P1: National
Assembly, on
proposal of
government
P2: PM, SEA, PC,
ENERCON, PSQCA,
PCSIR

P1/P2:
by Mar 2011

P1: Expand broad
public awareness
campaign
P2: Foster education
on energy
efficiency by
including it in
school curricula
P3: Annual energy
efficiency week.

Increase awareness
and mobilize mass
support for E3C
measures

SEA MWP/MPNR
PEPCO/DISCOs
Ministry of
Education

Apex body
Ministries of
Industries,
Environment,
and Housing,
PSQCA,
PCSIR
PEC

P1: Stipulate Building Easing energy
Energy Code
demand
P2: Adopt Standards
and labeling
P3: Strengthen
PCSIR

P1:
$0.5 m Consult.
P3:
$2 m

•energy efficiency law passed and
published by Mar 2011
• Apex institution created by Mar
2011.
•Apex institution fully staffed and
fulfilling its mandate by Mar 2012.
•Proforma (PC-1) for infrastructure
sectors development projects is
updated to include E3C cost
effectiveness analysis by Jun 2011.

P1: by
Jul 2010 and
ongoing
P2: by
Jul 2011

P1: $27 m

•Higher demand for energy
efficiency measures evidenced by
a larger number of certified ESCOs
by Jul 2013.
•Curricula updated by Jul 2011.
•Energy efficiency week held
annually starting 2010.

by Dec 2011

$8.5 m

P3: by
Mar 2012

38

P2: $5 m

•Building energy code developed by
Dec 2011 and made mandatory
over the next 3 years by Dec 2014.
•Labeling of major electrical
appliance completed by Dec 2013.
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Action/Project

#

Responsibility

Objective

Time line

Financing

Output Indicators

#5 Fast Track Investment Projects for Energy Security
Power
Implement fast track
large, medium, and
small hydropower
projects (HPPs)

Optimize utilization
of scarce water
resources at
national and
provincial level

SEA,
MWP/WAPDA,
Provinces

by Dec 2011

2

Revoke and re-invite
LOI for
non-performing
private HPPs

Revitalize private
investment in
HPPs (run-of-theriver)

MWP
PPIB

by Mar 2011

3

Fast track urgent
power investments

Meet medium-term
generation targets

SEA
MWP
GENCOs

by Jul 2010

1

$1,900 m
$350 m
Private
Sector

•LOI of non-performing projects
withdrawn by Oct 2010 and
reassigned by Mar 2011.
$3,850m

$2,000m
Private
Sector

4

Repair/restore power Rehabilitate energy
sector installations infrastructure in
in war affected Swat conflict area
and Fata.

SEA
MWP

•175MW of small canal HPPs
installed by 2012 and additional
155MW by 2014/15
•Diamer Basha construction
started by 2011
•Medium-sized HPPs Keyal Khwar,
Phandar, Basho and Harpo
commission by 2014.
•150MW of Hydro IPPs reached
financial close by end of 2014
•3 more large dams initiated
by 2015

•Kunar Pasakhi is operational in
simple cycle mode by Sep 2012
and in combined cycle mode by
Aug 2013
•Multan (350 MW) achieve financial
close by July 2010
•400MW CCPP at NGPS Multan,
3x350MW at TPS Jamshoro, and
2x350MW at TPS Muzaffargarh
commissioned s by 2014
•2,000MW IPPs commissioned
by 2012.
•200 MW plant at Quetta (off grid
border area) commissioned
by 2014.

Dec 2010

$30 m

•Energy infrastructure in Swat
(by Dec 2010) and FATA
(by Dec 2012) rehabilitated.

Contractual
framework
by Dec 2010

P1/P2: $1 m
Consult.
P1: $2,000m
P2: $3,000m
Private Sector

•P1: Gas production increased
through in-fill drilling (expected
500 mmcfd) by Dec 2012
•P2: Gas production further
increased through tight gas
production (expected 500 mmcfd)
by Dec 2012

$200 m
for FSRU
Private Sector

•PQA channel widened by Jul 2011.
•LNG imports started by Dec 2011.

Gas
5

6

P1: Implement Infill
Drilling in existing
big fields
P2: Develop new
tight-gas fields

Improve indigenous SEA
MPNR
gas production
Exploration &
Production
companies (E&P)

Expedite LNG
Fast track import of
Floating Platform
500 mmcfd LNG
(FSRU), widen PQA (Phase-1)
channel, establish
pipeline link to
SSGCL and finalize
LNG contract
(term/spot)

SEA
MPNR
SSGCL as
facilitator

Dec 2010 to
Dec 2012
ongoing
Jul 2010
to Jul 2011
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Responsibility

Financing

Output Indicators

Action/Project

Objective

P1: Build LNG
expertise
P2: Implement land
based LNG facilities
in the private sector
to import higher
volumes.

Ensure energy
security by medium
term import of
1,000 mmcfd
LNG (Phase-2)

SEA
MPNR
SSGCL
Private sector

P1: Jul 2010
ongoing

P1: $0.5 m
Consult.

P2: Jan 2011 to
Dec 2014

P2: $500 m for
terminal

8

Expedite
implementation of
stalled
P1: refinery projects
to improve product
quality
P2: Hydro-cracker
project in refineries

Improve output,
quality and
economic viability
of refineries in
Pakistan and
reduce white
product imports

o SEA
o MPNR
o OGRA
o Refineries

Dec 2010 to
Dec 2013

P1: $1,200m
P2: $1,000m
Private Sector

•Hydro-treating and Octane
enhancing capacities meeting Euro
specs II installed by 2013
•HSD 500 ppm & Gasoline 90 RON
introduced at pump by Dec 2013.
•1.6 Million Tons/yr FO upgraded
and HSD imports reduced by
1 Million Tons/yr from 2013.

9

Implement new
Reduce increasing
grass-root refinery product deficits
in the private sector
of 200 KBBL/Day.

o SEA
o MPNR
o OGRA
o Private sector

Dec 2011 to
Dec 2015

$3,000m Private
Sector

•Product imports reduced by 6
million tons/year.

10

P1: Undertake a
country level oil
logistics and
Infrastructure study
P2: Expedite
KPT-PQA link
pipeline for white
products (PSO/KPT
JV).

Improve fuel sector
logistics and
remove import
bottlenecks

SEA
MPNR/OGRA

Aug 2010 to
Jul 2012

P1: $0.5 m
Consult.

PSO/KPT

P2: $26 m

•Fuel logistics strategy developed
and adopted by Dec 2010.
•KPT utilization factor increased by
15% by Jul 2012 as compared to
FY 2008-09 utilization.
•Ship demurrages reduced by 50%
by Jul 2012.

#

Time line

Gas
7

•P1: Competitive LNG contracts
negotiated and finalized on an
ongoing basis starting immediately.
•P2: Construction commenced,
terminal operational and LNG
imports started from land-based
facility by Dec 2014.

Oil

Energy Efficiency
11

P1: Initiate tube well
replacement
program
P2: Fast track
distribution CFL
P3: Introduce smart
meters and expedite
time of use concept

Reduce energy
consumption and
peak demand
through effective
demand side
management
measures

P1: Apex body
Jul 2010 to
DISCOs, Relevant Dec 2014
Provincial
Departments
P2: PEPCO/DISCOs
P3: DISCOs/
PEPCO/NEPRA

P1: $100 m
additional
P2: $55 m
P3: $60 m

•20,000 tube wells changed,
renewed or optimized till Dec 2014.
•Energy use in agriculture reduced
by 5% annually.
•30 million CFLs distributed by
Dec 2011.
•250,000 smart pre-paid meters
installed for high end users and
major governmental buildings
by Jul 2012.

12

P1: Fast track
rehabilitation
program for
existing de-rated
generation capacity
P2: Implement fast
track rehabilitation
in T+D systems
(power +gas)

Reduce generation
and T&D losses

GENCOs/NTDC
DISCOs
Gas utilities
(SNGPL and SSGC)

P1: $200m

•300 MW generation capacity
re-gained by Dec 2012.
•T&D loss cut by 5% to 16.9% by
Sep 2013 (incl. KESC service area).
•Gas losses reduced by 5
percentage points by Dec 2015.

P1: Jul 2010 to
Dec 2012
P2: Jul 2010
ongoing
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#

Action/Project

Objective

Responsibility

Time line

Financing

Output Indicators

Energy Efficiency
13

Initiate energy
efficiency water
heating program:
P1: retrofit geysers
P2: phase them out
by replacing with
solar heaters

14

Reduce losses in
Foster loss
reduction efforts in industry
industry through
energy management
systems, audit and
benchmarking

Save gas and
redirect it to power
sector

P1: SNGPL/SSGCL P1: Jul 2010 to
P2: AEDB
Dec 2013
P2: From 2010
ongoing

P1: $30 m
P2: $60 m
Seed money

•600,000 water heaters and
geysers retrofitted by Dec 2013
•100,000 solar heaters installed
by 2015.

MOI

by Dec 2015

$10 m 46

•Specific energy consumption
(SEC-kWh/units of output) in
industry reduced to 15% until
Dec 2013.
•Sector specific benchmarking for
energy use in 10 major industries
completed by Dec 2013.
•Energy audits are carried out
regularly as part of energy
management systems in industry.

SEA
AEDB

by July 2011
Private Sector

P1:$250 m
P2: $ 1,375 m

100 MW capacity connected to the
network by Jul 2011.
550 MW additional capacity
connected to the network
by Jul 2012.

Renewable Energy
15

P1: Complete
100 MW wind farm
P2: Construct
550 MW wind farm

Tap Renewable
Energy resources
for power

46

$ 10 m budget is needed for energy audits as part of energy management systems and sector specific benchmarking for energy use in ten major industrial
sectors.
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IV.4

Summary of Investments

The investment projects and capacity-building efforts included in the implementation plan have been consolidated
into summary tables.
Table 4 includes recommended investments in the public sector, predominantly in the power sector. Total
investments amount to $7.7 billion plus $2 billion for the ESDF. With these investments, a total capacity of 10.8 GW
will be added.
Table 5 includes recommended private sector investments in the oil, gas, and power sub-sectors. In the next 3
years, investments of about $14.88 billion have to be realized in the private sector to scale up indigenous gas
production and importing capacities, to increase and refinery capacities, and to add additional thermal and
hydropower generation capacity. Assuming gas resources will be used for power generation only, the investments
in the private sector are projected to add a further 4.25 GW of generation capacity to the system.
Finally, Table 6 summarizes capacity-building efforts which amount to $145 million to realize proposed reforms
mainly to strengthen sector governance, to rationalize pricing, and to mainstream energy efficiency.

Table 4: Public Sector Investment requirements:
MW added/saved

Cost million USD

1,500

305

-

26

3,700

3,850

Power T+D Loss Reduction

700

1,000

Generation Rehabilitation

300

200

Small and medium HPPs

590

900

Energy Sector Investment
Energy Efficiency Investment
Oil: KPT-PQA WOP Pipeline
Add thermal Generation Capacity

1,000

Financial Close of 1 Large and initiation of 3 Multi-purpose Dams
Rehabilitation of energy infrastructure in war torn FATA and Swat

-

30

Funding of power liabilities for conflict ridden FATA

-

360

4,000

2,000

10,790

9,671

Energy Sector Development Fund
Total
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Table 5: Private Sector Investment requirements:
MW added

Cost million USD

2,000

2,000

Hydro IPPs

150

350

RE IPPs

650

1,625

Energy Sector Investment
POWER SECTOR
Thermal IPP

FUEL INVESTMENTS
5,200

Oil: Refineries
2,000

Gas: LNG Import

700
5,000

Gas (in fill drilling and tight gas):
4,800

TOTAL

14,875

Table 6: Capacity Building Efforts
Energy Sector Investment

Cost million USD

Strengthen Sector Governance

27

Commercialization of Energy Utilities

25

Arrange credit line for CPPA

30

Rationalize Pricing

07

Develop Finance Capability

01

Mainstream Energy Efficiency

53

Contractual Framework gas (in-fill drilling, tight gas, LNG)

1.5

Oil Logistics Study

0.5

TOTAL

145

IV.5

Monitoring and Evaluation of the Implementation Plan

The monitoring and evaluation of the implementation plan will be carried out jointly by the government and the
FODP. The proposed mechanism will ensure government ownership of the plan on the one hand and the efficient
coordination, alignment, and harmonization of interventions of the FODP on the other.
The SEA will be responsible during the first phase until January 2012 for expediting and accelerating reforms and
investments and reporting on the implementation of the plan (Figure 14). The SEA will specifically be responsible
for:
fast-tracking the execution of the implementation plan and resolving issues, challenges, and delays in this
regard with a focus both on pushing reforms and investment actions;
interfacing with all executing and implementing agencies in the energy sector, obtaining regular data,
information and assessments of progress, and helping these agencies accelerate implementation;
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ensuring that the promised funds from the government for the energy sector are made available on time;
reporting to the Prime Minister on any barriers to implementation that require intervention at the highest
levels and providing weekly reports to the Prime Minister on progress with the implementation plan;
coordinating with the joint parliamentary committee on expediting energy legislation and keeping the
committee informed on progress on the plan; and
sharing monitoring reports on the implementation plan with the FODP on a quarterly basis.
The following broad principles are set out below with detailed parameters to be developed later.
The FODP will need to designate a lead development partner in the energy sector. This partner will act as
the primary interface between the FODP and office of the SEA and later the MOE. The partner will be
responsible for coordinating monitoring of the implementation plan with government agencies on behalf
of the development community (Figure 14).
The SEA will be supported by a group of experts. The FODP can decide to support the SEA by delegating
experts to the SEA's office who will be part of the SEA support group. One possibility would be to second
all or some members of the ESTF Secretariat to the SEA's office. A second option would be to set up a fund
to enable the SEA to engage the experts. The advantage of delegating parts or the entire group of the ESTF
would be that this could be arranged much faster and that the group of experts would already be familiar
with the implementation plan.
The MOE, after it is established, will assume responsibility for the monitoring of the implementation plan in
the medium-term.

Joint Parliamentary
Committee

NEPRA/OGRA
EE APEX
Experts Group

PM

MPNR

SEA

MWP
Other Units
FODP

Lead Donor

MOF

LEGEND
SEA provides monitoring reports to FODP
through the Lead Donor

SEA reports to PM on weekly basis
Joint Parliamentary Committe gets briefings
from the SEA as needed

SEA coordinates with the Executing and
Implementing Agencies on daily basis

SEA and MOF maintain strong coordination
SEA liaises with regulators
Note: FODP=Friends of Democratic Pakistan, MOF=Ministry of Finance, PM=Prime Minister SEA=senior energy advisor
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You cannot escape the responsibility of tomorrow by evading it today.
Abraham Lincoln

T

he crisis in the energy sector in Pakistan today leaves no room for delay in implementing actions
and investment plans. Public unrest due to the ongoing power outages and gas load shedding
resulting from delayed actions and investments in the sector can cause damage to economic
activities and must be avoided. Implementation will be the key issue in the months ahead. The detailed,
time bound implementation plan along with the clear, easily monitored indicators included in this report
will help keep progress on track. The government and FODP members will need to develop a joint strategy
to implement the proposals in this report to overcome the current crisis.
Going forward, the Government of Pakistan will want to ensure its strong commitment and constant
oversight to enable rapid implementation. Progress on reforms, fast tracking investments, and
establishing formal and effective monitoring and feedback loops will be critical. The government's
commitment needs to be matched by supporting investments of FODP. The ESDF in particular needs to be
supported on a priority basis. It will be vital that both the Government of Pakistan and the FODP members
continue the excellent collaboration witnessed during the writing of this report.
Reforming the energy sector is not going to be easy. Tough actions with possible political consequences
are needed. Without these actions, however, there will be no reprieve from the current crisis. To fully
implement the implementation plan outlined, Pakistan is going to need all the help and support it can get
from the FODP. This is the time to act, for both the government and the FODP.
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ENERGY EFFICIENCY

APPENDIX G:

FINANCE

APPENDIX H:

ENERGY SECTOR DEVELOPMENT FUND

I N T R O D U C T I O N

T

he Appendix provides more detailed information on the main topics covered in the Report and Plan. It
contains information that is important to the main text. It supplements the analysis, validates the
conclusions and pursues related points in more detail.

The Appendix contains eight sections, relating to sector governance and regulation; fuels, natural gas; power
sector; hydropower; energy efficiency; energy finance; and the Energy Sector Development Fund sector;
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A P P E N D I X A
SECTOR GOVERNANCE AND REGULATION

I

n Pakistan, there is no effective competition in the supply of power and gas services. Customers have to
rely on the government and on regulators to hold providers accountable for their service quality.
Accountability arrangements at the sector level are crucial for good governance. Governance covers a
wide range of issues from questions on how individual projects are procured to national decisions on how
citizens hold their government accountable for the utility service quality. The economic regulation of the sector
balances the interests of market participants—producers, network operators and service providers, potential
market entrants, current customers, and those who aspire to get access to the services. In Pakistan it is
conducted by two distinct entities: the National Electric Power Regulatory Authority (NEPRA) and the Oil and
Gas Regulatory Authority (OGRA).

A. Strengthen Sector Governance and Regulation
1. Appoint a Senior Energy Advisor
This report recommended establishing a senior energy advisor (SEA) position in the short term and creating a
new ministry of energy (MOE) in the medium term. The primary purpose of the SEA would be to monitor and fast
track the implementation of Pakistan's energy actions over the next 18 months. The position would expire on
January 1, 2012.
The SEA will be appointed by, be responsible to, and report to the Prime Minister and will take direction from the
Prime Minister on energy actions approved by the Cabinet, the Prime Minister and Parliament, and/or meetings
of the Energy Summit. The advisor should not be an employee or director of any current state-owned energy
enterprise, ministry, agency or organization of the government and should be someone in whom the Prime
Minister has the utmost confidence to impose action and decision making at all levels of government.
He/she will have the full authority of the Prime Minister's office to ensure the implementation of actions approved
by the Prime Minister in the energy sector. This authority shall include monitoring and removing bottlenecks that
implementing agencies face in expediting and fully achieving plans for recovery including but not be limited to
implementing (i) all current energy laws; (ii) all national energy policies such as those relating to the
restructuring of the Water and Power Development Authority (WAPDA); and (iii) other governance matters such
as establishing a transparent central power purchasing agency (CPPA), financially independent distribution
companies, energy efficiency programs, renewable energy, privatization, planning documents, energy security
measures, and any other government energy policy. The advisor's authority relates to implementation only.
The advisor's tasks will include the following
a.

Monitor and ensure implementation of short-term demand response actions approved by the
government such as those announced by the Prime Minster following the Energy Summit of
April 19–21, 2010.
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i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.

Reduce the Karachi Electricity Supply Company (KESC) share from WAPDA from 650
megawatts (MW) to 350 MW.
Arrange a 5-working day schedule till 30 July 2010.
Add an additional 300 MW to the system from independent power producers (IPPs).
Save 500 MW through energy saving initiatives.
Provide an additional 183 million cubic feet per day of gas to the energy sector.
Cut the energy supply to bill boards/neon sign boards.
Add an additional 550 MWs from rental power plants.
Inject 116 billion Pakistan rupees (PRs) of government funds.
Shut down commercial markets after 20:00 everyday.
Focus policy on hydel and coal generation.
Stagger industry days off.
Use street lights alternatively.

b.

Know the progress of implementation on these matters, push actions to make implementation
work effectively, and remove obstacles to implementation that may arise.

c.

Monitor and work with relevant parties to execute energy efficiency measures and to override
delays.

d.

Monitor and work with relevant parties to fast track the development of new capacity e.g., from
additional gas provided to the energy sector and push through solutions to get results if
obstacles persist.

e.

Monitor and work with relevant parties to get an additional 550 MW from rental power plants to
ensure the quick completion of this task.

f.

Ensure that funds promised from the government are obligated and flow to relevant payees, and
report to the Prime Minister if there are barriers to implementation that require intervention.

g.

Monitor and work with relevant parties to find immediate measures to produce investment in the
energy sector such as fast tracking pending projects in energy efficiency, renewable energy,
coal, gas, liquified natural gas (LNG), and any other pending investments that are ready to go
while awaiting approvals from Government of Pakistan bodies.

h.

Provide weekly reports to the Prime Minister on progress or delays in implementing government
actions and immediately report on delays, impediments, hindrances, stoppages, bottlenecks,
barriers and interruptions, suspensions, or slowdowns in progress.

i.

Remove any barriers to implementation, e.g., by asking designated implementers to provide a
realistic schedule for completion with daily reports on progress. The advisor will have full
authority to monitor and evaluate progress reports and to mandate actions to complete
assignments.

The SEA shall have a small staff only (one power, one fuel and one finance specialist), located in the Prime
Minister's office as this position is intended to expedite and push through implementation. The advisor shall have
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complete access to any government data necessary.

2. Establish a Ministry of Energy
The report recommends the establishment of an MOE combining the current responsibilities of the Ministry of
Water and Power (MWP) and the Ministry of Petroleum and Natural Resources (MPNR). The Friends of Democratic
Pakistan (FODP) will support the transition from the senior energy advisor to the ministry of energy with technical
assistance, legal support, and capacity building. It should be in place by January 1, 2012. Energy functions are
presently fragmented among numerous government agencies. Pakistan would benefit from consolidation of
energy functions into one ministry. Consolidation will result in one single entity for developing and implementing
integrated policies, strategies and plans for the energy sector integrated energy policy and planning. The goal is
good governance and operational efficiency with the ability to implement integrated energy plans across all subsectors including hydropower, renewable sources, thermal plants, gas, oil, coal, and nuclear power. The combined
ministry will have administrative oversight over public enterprises. The end result will be the development and
implementation of integrated policies, strategies and plans for the energy sector.
Figure A.1 shows the interconnection between restructuring and unbundling in the energy sector.

Figure A.1: Restructuring and Unbundling the Energy Sector
Restructuring & Unbundling
Operation
Companies are formed to
operate the energy supplies on a
commercial basis, often called
Corporatization

Policy

Operations

Investment
Growth

Performance
Improvements

Pricing
Regulatory Commission formed
to set operational norms and
prices independent of political
decision-makers

Policy
Government and Ministry set
policy regarding access and
development

Increased
Access

Regulation

Planing
Tariff Chansge

Planning
Planning process is depoliticized
to examine policies and reflect
them in investment decisions

Best practice in the energy industry requires the deliberate separation of four functions often assigned to old
energy ministries before restructuring: policy, pricing, planning, and operations. As Pakistan's energy sector
becomes more diverse with more private participants and with more cost-effective pricing, the policy role of the
MOE will be critically important. Establishing the ministry will require a new energy law that supersedes the laws
governing existing ministries.
Common functions assigned to a well-restructured energy ministry include the following.
·

·

Encourage private sector investment in electricity and promote the development of indigenous and
renewable energy sources. Facilitate and encourage reforms in the structure and operation of distribution
utilities for greater efficiency and lower costs.
In consultation with other government agencies, promote a system of incentives to encourage industry
participants including new generating companies and end users to provide an adequate and reliable
electricity supply.
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·

·
·

·
·
·

Establish and administer programs for the exploration, transportation, marketing, distribution, utilization,
conservation, stockpiling, and storage of energy resources in all forms, whether conventional or
unconventional.
Monitor private sector activities relative to energy projects to restructure, privatize, and
modernize the electricity sector as provided for in existing laws.
Assess the requirements of, determine priorities for, provide direction to, and disseminate information
from energy research and development programs for the optimal development of various forms of energy
production and utilization technologies.
Formulate and implement programs including a system of incentives and penalties for the judicious and
efficient use of energy in all energy-consuming sectors of the economy.
Formulate and implement a program for the accelerated development of unconventional energy systems.
Undertake rapid completion of restructuring already approved.

B. Empower Current Regulators
As stated in the main report, after the government decided in the 1990s to attract substantial private investment in
the energy sector, it put regulation at arm's length by establishing two regulating authorities. The economic
regulation of generating, transmitting, and distributing electric power services was conferred in 1998 to NEPRA
through the NEPRA Act. Its mission is to develop and pursue a regulatory framework that ensures the provision of
safe reliable, efficient, and affordable electric power by granting licenses, determining tariffs, prescribing
performance standards, reviewing the organization and the investment programs of the licenses, and addressing
the complaints of customers. The economic regulation of the downstream oil and gas sector was conferred in
2002 to OGRA with the mission to increase private investment and ownership in the downstream petroleum sector
and to protect public interest through effective, efficient, and equitable regulation.
Over the last decade, the regulators have succeeded in (i) elaborating and adopting necessary codes, standards
and rules; (ii) establishing a cost-of-service rate-making methodology combined with efficiency yardsticks; and
(iii) setting up participatory, regulatory decision-making procedures. The regulators have not, however, been
allowed to fully discharge their functions. At present, they act as regulatory advisers and implementers of
government rules, but they lack autonomy and are not sufficiently empowered.

1. Principal Issues
1.

The NEPRA Act gives NEPRA the exclusive responsibility to determine tariffs; however, tariffs become
legally binding only once they have been notified by the government in the Official Gazette, so the
government was in a position to delay notification and freeze tariffs between 2003 and 2007. This led to
the circular debt problem. In July 2009, the NEPRA Act was amended and NEPRA is empowered to notify
monthly adjustments of the fuel cost component in the power purchase price. Tariffs determined by
NEPRA over this fiscal year were not, however, implemented. Instead, the GOP conducted two discrete
tariff increases of 6% and 12%. Until and unless tariffs are increased to the cost reflective level as
determined by the regulatory authority, the issue of the tariff differential subsidy (TDS) and the
consequent problem of circular debt will not disappear.
·

The regulator is not empowered to determine the cost of gas according to government policy.
OGRA determines and notifies tariffs for the two large gas utilities—Sui Northern Gas Pipeline
Company (SNGPL) and Sui Southern Gas Company Limited (SSGCL)—for the transmission and
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distribution of gas which constitutes only 20% of the average revenue requirements of the
utilities.
·

OGRA applies a return on assets regulation for which the MPNR has prescribed the rates of
return as per policy guidelines, i.e. 17% for the SSGCL and 17.5% for the SNGPL of the value of
their average net operating fixed assets. As a result, the two utilities continue implementing their
network expansion program. This is economically inefficient and a clear sign of over
investment.47 At present the rate of indigenous gas exploration is not sufficient to supply all
consumers. Gas load shedding is on average 4–6 hours per day for residential customers.
Power plants can operate at only partial loads due to a lack of gas.

·

The financing of OGRA's operations is not fully ensured. The regulator's oil fees have not been
approved for 4 years. It currently has to finance its operations entirely with fees collected from
the two gas utilities only.

·

OGRA and NEPRA are not empowered to monitor and enforce competition and do not have the
mandate or the capacity to enforce competition. The regulators can, on a voluntary basis, refer
issues of unfair competition to the Competition Commission of Pakistan (CCP), but it has no
energy expertise and relies on the insight of regulators. For resolving issues, the CCP invoices
part of the licensees' fees from NEPRA or OGRA. As a result, the regulators are not keen to
cooperate with the CCP, and there is no formal forum for discussing issues on a regular basis.
This does not provide for effective monitoring of competition.

·

The lack of independent judgment on corporate affairs from the side of the line ministries
undermines the regulators' authority. As long as the representatives of the line ministry that holds
the shareholder proxy on behalf of the government are in the majority on the boards and that
same line ministry holds the power to issue policy guidelines to regulators, there is a conflict of
interest in establishing efficiency targets and other incentive regulations by the regulator. The
MPNR is about to issue policy guidelines to OGRA on the unaccounted-for-gas yardstick that will
set the target higher than the one OGRA has currently determined. For precisely this reason, the
government must in the short term strengthen the governance of public sector energy
companies.

Recommendations. Strengthen the regulators' credibility and predictability to attract long-term private
investment to revitalize the reform program. A priori regulators need autonomy over financial management and to
carry out their tasks; to manage their organizations; and to follow their procedures, methods, and processes.
Policy directives from government should not take away discretion from regulators to determine and notify tariffs
and to set rates of return and/or performance targets. It is therefore recommended that the government do the
following.
·

Empower NEPRA to directly notify tariffs after determination. This will increase substantially the
autonomy and credibility of the regulatory framework. The government should issue a policy guideline on
how it plans to phase out the tariff differential subsidy, including a budget and timeframe, and to which
customer class the budget should be allocated. NEPRA will then determine cost-reflective tariffs and a

47

The Averch-Johnson effect describes the incentive for over investment of a regulated firm if the regulator allows a rate of return that is higher than the
return a regulated firm actually needs to ensure that shareholders continue to provide capital for investment.
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rate design that will take into consideration the subsidy. This will also credibly signal investors and
development partners that the government will not renege on its plan to phase out the subsidy.
·

Empower OGRA to set economically rational gas tariffs to avoid over investment and to achieve
unaccounted-for-gas efficiency yardsticks. This requires that the MPNR withdraw the policy guidelines
on the rate of returns for the two gas utilities.

·

Approve OGRA oil fees to guarantee the regulator's financial autonomy.

·

Empower regulators to enforce competition in the sector. The various energy sub-sectors will ultimately
move toward more competition. The MPNR even intends to fully deregulate the downstream oil sector in
the short term. In the long term, the power sector will move toward wholesale and retail competition once
the severe energy deficit has been surmounted and governance issues have been resolved. The sector
regulators can monitor and enforce anti-competitive behavior most efficiently, i.e. at least cost, because
(i) regulators have the expertise and knowledge and they are monitoring the sector constantly, (ii) CCP
does not have the capacity or possess the necessary competencies to efficiently monitor competition in
the energy sector and relies on the regulators to refer issue to it, and (iii) sector regulators have no interest
in referring issues to the CCP as it will then claim part of the regulators' licensing fees, so anti-competitive
behavior is not effectively monitored.

2. Further Issues
The duration for tariff determinations by NEPRA are too long and lack predictability. In some instances, NEPRA
ordered developers whose tariffs had been determined through international competitive bidding to file a tariff
petition, a practice stakeholders deplore.
NEPRA lacks clear and objective standards for allowing or disallowing line items in the petitions of licensees. As
the regulator determines tariffs on a case-by-case basis, without proper benchmarking the process is considered
by stakeholders to lack transparency and predictability.
NEPRA lacks expertise to determine hydropower and renewable energy tariffs. As a result, hydro IPPs are delayed
and investors therefore abandon projects.48 NEPRA also objects to the determination of up-front, feed-in tariffs for
different technologies. Investors in small-scale projects look for quick administrative tariff determination
procedures and cannot afford to go through a 6-month tariff petition. The cost-plus regulation of NEPRA thus
constitutes a barrier to investment. In addition, it does not provide for a bankable cash-flow stream for these kinds
of projects.
Weak regulatory enforcement does not provide sufficient incentives for regulated firms to improve operational
efficiency. Both regulators apply a cost-of-service regulation combined with efficiency yardsticks; however, the
efficiency targets have not provided public energy companies with incentives to substantially improve their
efficiency.
NEPRA defines yardsticks for billing losses and collection ratios for the distribution companies (DISCOs). These
targets have, however, not fully translated into significant efficiency improvements. The utilities object that they
48

Appendix E on hydropower further elaborates the issue.
This is so even though a 1% reduction in line losses translates into an increase of PRs3 billion in revenue for the companies. A gas-fired power plant of
890MW could have been operated with the losses from just SNGPL during FY2009/10.
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cannot be held accountable for the shortfall in efficiency improvements because unless the subsidy is paid timely
and entirely, they lack funding for conducting loss-reduction initiatives. NEPRA has problems setting targets
effectively because it lacks (i) an in-depth cost-of-service study for the entire service area and (ii) necessary
benchmarking tools.
OGRA defines unaccounted-for-gas and human resource targets. OGRA's current return on asset regulation does
not provide sufficient incentives for gas utilities to invest in reducing unaccounted for gas, so programs to reduce it
are neglected. Unaccounted for gas has gradually increased from 6.59% in fiscal year (FY) 2005 to 8.9% in
49
FY2009 for SNGPL and from 6.61% to 7.82% from FY2005 to FY2008 for SSGCL. Taking into consideration the
need of the country for gas for generating power, it is not optimally efficient to expand the network to growing
numbers of residential customers who pay less than a third of the average revenue requirement instead of
minimizing line losses.
The cost-of-service model for NEPRA requires review. The current model does not rationally determine the cost
customer class.
Members of NEPRA are appointed on the recommendations of the provinces and have no industry knowledge.
From the stakeholders' viewpoint, the regulator would gain authority if the members were required to have industry
knowledge.
Quarterly determinations of consumer end tariffs by NEPRA hinder the regulator from actually playing its role
because the entire staff is tied up in the massive work load this entails.50 It also puts a heavy work load on the
DISCOs and hinders them from focusing on improving their performance.51
Staffing is insufficient. Some departments are under-staffed, e.g., quarterly tariff determinations are made by six
professionals only. Another example is the monitoring unit at NEPRA. It is staffed with only three professionals. As
a consequence, the monitoring of licensees is very weak.
The compensation package and capacity-building measures offered by the regulators are insufficient. Regulation
requires highly qualified staff. The compensation package should be such that the regulators manage to attract and
retain highly motivated and qualified staff.
Regulatory enforcement is weak. The monitoring of licensees and their respect for performance targets is weak for
both regulators according to the perception of regulated firms. In addition, in some cases public and private sector
operators are regulated using different standards.52

Recommendations. In general, measures to strengthen the effectiveness of the regulators should aim firstly at
enhancing the level and the productivity of investments, including maintenance and rehabilitation. Secondly, the
measures should target increasing the efficiency, performance, and quality of service of licensees, and thirdly,
50

As part of the plan to contain tariff differential subsidies, the government amended the NEPRA Act in July 2009 to provide for quarterly determinations
of overall tariffs and monthly fuel cost adjustments. NEPRA concluded to determine DISCOs' tariffs on a quarterly basis. This not only led to an
overloading of work of the six staff members in charge of tariff determination, but also to significant delays in the determination of tariffs. While it is
important to have regular adjustment of tariffs due to external cost, but the quarterly determinations were too frequent and consumed too much time
from the professional staff of both NEPRA as well as from the administrative staff of the DISCOs.
51 The finance and commercial departments that are mainly preparing the petitions are thereby hindered from focusing on improving commercial
operations and introducing effective management information systems, performance-based salary structures, etc.
52 Following a national black out in 2009, KESC was penalized by the regulator, while the National Transmission and Dispatch Company was not.
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reducing costs of operation and the cost of investment. IPP tariff determinations by NEPRA need to be accelerated
to improve the business enabling environment for private investments for both conventional IPPs as well as
renewable energy IPPs.
To accelerate and ensure the predictability of tariff setting for IPPs solicited and then selected through international
competitive bidding, one possibility would be to empower NEPRA to evaluate bids from developers and to identify
the lowest tariff. Taking into consideration that the regulator is already overloaded with work and that it determines
tariffs late, it would be wrong to assign it even more work. Instead, NEPRA should approve the bidding documents
and the scoring system upfront. The lowest tariff resulting from international competitive bidding based on the
approved documents and scoring system would then be approved. It is important that the cost components of the
contract after the award of the project are not renegotiated. Otherwise, this mechanism, which has successfully
worked in other countries, might lose credibility.
NEPRA should introduce attractive, technology-specific, feed-in tariffs for renewable energy IPPs because for
small-scale renewable energy projects, the administrative costs of the current standard tariff-filing procedures are
prohibitively high and deter investors and because the standard cost-of-service tariff does not guarantee investors
a bankable revenue stream. The feed-in tariff could be capped at a project size of 100 MW in order to avoid an overriding impact on the tariff level.
It is important that additional tariff procedures and methodologies for determining tariffs are issued by the regulator
and included in its tariff standards and procedures to strengthen the transparency and predictability of the
regulatory framework as all tariff rules and procedures would be in one law.
Regulatory incentives need to be strengthened. The regulatory compact should include a comprehensive incentive
system complemented by monitoring licensees' compliance with efficiency and quality of service standards and
effective regulatory enforcement measures.
NEPRA should move toward a multi-year tariff with an automatic pass-through of external cost components,
especially fuel cost adjustments. Multi-year tariffs should include claw-back mechanisms to induce licensees to
prepare effective business plans.
The empowerment of the regulators should be combined with necessary capacity-building measures to fill the
capacity gaps highlighted above. The key pillars are the following:
·
comprehensive cost-of-service studies for DISCOs and gas utilities;
·
benchmarking;
·
monitoring, regulatory enforcement, and design of a regulatory compact; and
·
hydropower and renewable energy feed-in tariffs.

C. Establish a Unified Energy Regulator
As stated in the report, the current regulators are institutionally weak and are not sufficiently empowered and there
are inconsistencies in regulating various energy sub-sectors particularly natural gas and power. The gas allocation
formula favors the consumption of residential gas consumption and the production of fertilizer production over
power generation despite the fact that Pakistan suffers from severe load shedding in the power sector and power
plants can operate at only partial loads due to a shortage of gas.
The return on asset regulation for gas utilities encourages the utilities to over invest in extending the gas supply.
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Combined with the policy that any consumer who applies for a new gas connection needs to be supplied within 4
months, this leads to a preferential gas supply for residential customers. The gas consumption of domestic and
fertilizer consumers is cross-subsidized from power generators and industrial customers. In addition, maintaining
the well-head gas price at a low level discourages further development of indigenous resources and means that
gas is rationed for the power sector which adds to the current energy deficit.
·

A short-term re-allocation of gas to the power sector is a useful emergency measure; however, the
government needs to act now to provide for an efficient allocation of scarce indigenous and imported gas
and other resources to maximize the net economic benefit from their use. This can be achieved only
through the integrated and holistic regulation of all energy sub-sectors.

Recommendation. An integrated regulatory framework is essential to achieve consistent sub-sector regulation
and to optimize overall sector sustainability. Once the MOE is formed, merge the two regulators.

1. Advantages of a Unified Energy Regulator
The following outcomes are the advantages:
·

Consistent economic regulation that balances the interests of consumers and service providers and
establishes equal treatment for energy subsectors and an equitable distribution of indigenous resources
among competing users, more effective consumer protection, and a stronger focus on rational pricing
policies;

·

Confidence that the institution will be sufficiently strong to fulfill its functions and to provide a safeguard
against arbitrary intervention into economic regulations by the government, other institutions, and/or
regulated firms;

·

Economies of scope by applying the experience accumulated in one sub-sector to others, taking into
account the specifics of each;

·

Evaluating the existing situation in each sub-sector and comparing relative development prospects;

·

Strengthening supervision and enforcement as well as monitoring and enforcing competition which also
encompasses increased transparency and accountability;

·

Analyzing information on the development all of energy sub-sectors for consistent tariff setting;

·

Economics of scale and scope to take advantage of a single set of central support services thereby
achieving increased efficiency in allocating regulatory resources and activities for instance, opening
offices in provincial centers for customers to deliver complaints is still pending for both NEPRA and OGRA
as is a joint communication and public relations strategy—areas in which both regulators are currently
weak.

2. Necessary Steps for Establishing a Unified Regulator
·

Both regulators will need to establish a joint task force by July 2010 to identify similarities and
inconsistencies in their approaches and in the first month to establish an action plan to harmonize
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regulation.
·

The task force will work out the details of a future joint, integrated approach covering all regulatory
activities. The task force will be supported by consultants.

·

A new act for the unified regulator must be adopted and published, and the secondary legislation of
NEPRA and OGRA must be aligned.

·

The regulators must be fully empowered and strengthened before they are merged.

·

An MOE must be established before the unified regulator can be established.

D. Strengthen Governance in Public Sector Energy Companies
The institutional environment has not provided the correct incentives and governance for these companies to meet
consumer demand in the power and natural gas sub-sectors efficiently; instead, they have operated under highly
distorted economic incentives and governance for utility managers, employees, and customers that have
undermined service provision and revenue control. Incorporated, unbundled WAPDA entities are not yet fully
commercialized and financially autonomous; operational, financial, and corporate governance does not meet
good practice principles.
Figure A.2 shows the geographical distribution of distribution companies.

Figure A.2: Geographical Map of Distribution Companies
GEOGRAPHICAL MAP
OF DISTRIBUTION
COMPANIES

Note: FESCO=Faisalabad Electric Supply Company, GESCO=Gujranwala Electric Supply Company, HESCO=Hyderabad Electric Supply Company,
IESCO=Islamabad Electric Supply Company, LESCO=Lahore Electric Supply Company, MEPCO=Multan Electric Power Company, PESCO=Peshawar
Electric Supply Company, QESCO=Quetta Electric Supply Company
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1. Main Governance Issues
·

It is difficult for DISCOs and generating companies (GENCOs) to develop a credible corporate strategy and
investment plan because of funding uncertainties as current tariffs as notified by the government are not
at cost-recovery levels.

·

Implementing corporate initiatives to improve performance is hampered due to the fact that the
government does not pay tariff differential subsidies on time or in full. In addition, DISCO cash flow
allocations are under the control of the Pakistan Electric Power Company (PEPCO) and are based on the
need for funds rather than on company performance. As a consequence, management can not be held
fully accountable for performance and has few incentives to improve it in addition to diverting its attention
to bargaining with PEPCO.

·

The most senior positions in ex-WAPDA entities are still assigned according to a seniority list held by
PEPCO.

·

Public energy companies face pressures from politicians either to employ staff who do not necessarily
have the right qualifications for positions and/or to lay off redundant staff.

·

The majority of directors are insiders. In all of the unbundled ex-WAPDA companies, four out of seven
directors are insiders, i.e. staff from either the MWP or PEPCO. This structure does not allow the board of
directors to exercise independent judgment on corporate affairs. Furthermore, key decisions for steering
the companies are currently not made by the board, e.g., the chief executive is not appointed by the board
but by PEPCO based directly on the seniority list.

·

Only five of the eight DISCO boards have an audit and finance committee. Their members are also
insiders. Only three DISCOs have more than this one committee.

·

A performance-based salary structure is difficult to implement because most of the companies do not
have a reliable resource planning system and because they lack information for setting correct baselines
for measuring performance. In addition, the management does not autonomously control its human
resource policy.

The companies lack financial solvency to maintain sufficient operations or to implement rehabilitation, renovation,
and expansion programs.
In the two large, state-owned gas companies, governance and accountability issues hamper the improvement of
commercial activities and operational efficiency. The main issues are (i) their revenues do not fully cover the cost
of service mainly due to unaccounted for gas; (ii) not all demand is accurately metered, (iii) politicians are
interfering in corporate policy matters, especially those related to human resource management and system
expansion and extension of the gas network to their constituents; and (iv) the fact that at least half of the board is
composed of staff from the MPNR and government representatives.
High levels of technical and nontechnical losses, including theft of power and gas, are a failure of governance.
Post-payment meters cause principal-agent problems between meter readers and DISCOs although some of the
DISCOs have equipped their meter readers with cameras to document meter balances. The current legislation
hampers loss reduction efforts as the prosecution of electricity theft is causing a problem.
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Tables A.1 and A.2 show losses of public sector energy companies (PSECs) in the power and gas sub-sectors.
Table A.1: Distribution losses
Disco

Level of losses, in %
FY 2006-07
FY 2007-08

FY 2008-09

Jul-Dec09

11.20%

9.10%

7.8%

11.63%

11.14%

9.41%

8.8%

34.19%

36.95%

35.86%

31.49%

34.1%

9.87%

9.37%

12.17%

10.28%

7.69%

7.4%

LESCO

13.22%

13.06%

12.70%

12.85%

12.80%

13.6%

MEPCO

15.97%

15.35%

18.66%

18.49%

15.11%

18.4%

PESCO

29.20%

29.27%

33.18%

34.54%

31.19%

35.0%

QESCO

15.27%

14.55%

21.37%

20.79%

14.31%

21.3%

FY 2004-05

FY 2005-06

FESCO

10.07%

9.88%

11.47%

GEPCO

10.61%

10.46%

HESCO

34.60%

IESCO

KESC

53

37.51%

38.08%

38.45%

33.82%

34.21%

54

n.a.

Source: NTDC (2010): Electricity Marketing Data 2009, Lahore.

Table A.2: Unaccounted for Gas at Gas Utilities
Gas Utility
SSGCL

Level of Losses, in%
FY 2007-08
FY 2008-09
7.82%
6.63%
8.04%

SNGPL

8.05%

Source: OGRA (2010): Annual Report

Not all demand, especially agricultural demand, is metered. This practice lends itself to abuse.

2. Single-Buyer Model Issues
Serious governance issues related to the Central Power Purchasing Agency (CPPA) 55 are mentioned in the main
body of the report. As in many transition countries, the government introduced the single-buyer model as a
transitional arrangement until the conditions precedent for a competitive wholesale market was achieved.
·

The current model provides weak incentives for distributors to collect payments from customers. The
CPPA has no power/autonomy to take politically unpopular actions against delinquent distributors (they
are all delinquent) by cutting off their supplies. When distributors realize that paying and not paying are
treated alike, their motivation to improve performance is negligible.

·

No direct contractual links exist between GENCOs and DISCOs. Generators sell electricity at regulated
prices, and the National Transmission and Dispatch Company (NTDC)/CPPA supplies DISCOs at pooled
average power purchasing prices. This arrangement lends itself to abuse. In the current situation of
extensive nonpayment by DISCOs in which the CPPA is unable to settle the dues of GENCOs combined
with the fact that PEPCO has financial control over both DISCOs and the CPPA, distributors are linked

53

The figures for KESC also include transmission losses.
The figure for KESC also includes transmission losses.
The CPPA is not incorporated and is part of the National Transmission & Dispatch Company.
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arbitrarily to generators for payment.
·

Long-term power purchasing agreements with sovereign guarantees signed under the 1994 power policy
constitute a contingent liability for the government56 because it is expected to step in if the state-owned,
single-buyer within NTDC is unable to honor its obligations to generators. Under the current circular debt
crisis, this has further undermined the creditworthiness of the federal government.

3. Recommendations
·

It is absolutely necessary to commercialize and fully unbundle public energy companies to achieve
sustainable reform in the energy market. Setting appropriate incentives to improve efficiency is critical.

·

The government must allow public energy companies to operate as profit making, commercial entities to
ensure efficient energy market operations. Besant-Jones (2006)57 highlights that utilities in the Republic of
Korea and Singapore are examples of companies run for profit that have to compete on an equal basis
with private sector utilities without government interference in corporate policies.

·

Well-run commercial operations ensure that customers receive the services they are entitled to, and
make the appropriate payments for those services, enabling the utility to recover its costs and
operation.

·

The government and PEPCO, in the case of former WAPDA entities, need to ensure that in the medium
term the following conditions for commercialization are met by all public energy companies.58

·

They should all have a fully autonomous board of directors a majority of whom are outside professionals
of high standing, and at a minimum an audit and finance committee with three external directors.

·

Management must be guided by a corporate business plan including objectives and goals for which the
chief executive is accountable. This includes irrevocably removing the management and development of
electricity/gas supply from political and bureaucratic pressures.

·

They should all have full autonomy over their operations including staffing, procurement, commercial
operations, stock management policy, and investment programs. For commercial operations it is crucial
to install an appropriate mechanism for checks and balances. Commercial operations will not be
achieved, either in PSECs or in private owned utilities, if politicians interfere in utility operations.
Autonomy on human resources should be strengthened by (i) formulating clear, well-specified job
description for each position, including the tasks for which a staff member with such a position should be
held accountable for completing competently and the required skills, experience and qualifications for
each position; (ii) improving the transparency in recruitment processes by establishing clear process
rules how to execute the selection process; (iii) establishing a system to regularly appraise staff
combined with the adoption of performance-based salary structures in the short to medium term once
they are able to implement them.

·

56

This expectation is often formalized in a guarantee agreement. Unless managed carefully, these implicit or explicit contingent liabilities can affect the
government's creditworthiness and, ultimately, macroeconomic stability. The cash-based budgeting typically used in developing countries hides the fiscal
exposure associated with guarantees creating perverse incentives that distort government decision making.
57 Besant-Jones, John (2006): Reforming Power Markets in Developing Countries: What have we learned?, Washington.
58 Commercially operating utilities normally have more than the proposed board committee like, for instance, a commercial sub-committee to the board.
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·

Autonomy and transparency in procurement should be strengthened by establishing transparent and rule
based control based procurement processes complemented by checks and balances, especially through
budgeting and financial controlling.

·

They should collect revenues from their electricity/gas sales (including subsidies from the government
for DISCOs) that fully cover the costs of supply and distribution and generate an appropriate return on
capital invested. This involves the following:
accelerating and fostering efforts to reduce losses and theft and to improve collection ratios which
requires the PSEC to adopt an integrated system loss measurement and reduction campaign that includes
checks and balances at medium and low voltage lines to identify theft and to promote probity in meter
reading, billing, and collection to foster commercial operations (Table A.3);
timely and full payment of subsidies which means the government must reduce them to a level it can pay
and phase them out in the medium term;
federal and provincial government institutions paying bills in a timely manner by installing smart, pre-paid
meters their institutions.

·

·

Table: A.3 Promotion of probity in commercial operation of DISCOs 59
… in meter reading to limit each
meter reader's ability to
develop a “relationship” with
households, in which the reader
extracts personal payments from
the household in return for reducing
the amount of the bill
Updating customer and tariff
categories;
Changing meter readers' routes on a
regular basis, so that readers do not
regularly visit the same households;
Expanding coverage of meters;
Removing past billing information
from meter readers' books, so that
readers cannot repeatedly;
Submit “average” bill readings;
Automating meter reading, to
eliminate the need for personal
household visits;
Installing pre-pay meters, to enable
households to pay for only the
electricity that they use (and to only
use electricity that they pay for);
Giving meter readers and bill
collectors incentives to improve the
accuracy of readings and
collections.
59

… in billing to improve the accuracy
of the link between
the amount metered, the electricity
consumed, and bills issued

… in collections to improve
incentives and reduce opportunities
for utility staff to misappropriate
consumer payments

Updating cadastre of customers and
tariff categories to which they apply;
Incentive-based contracting-out of
billing and collection functions, to
isolate these activities;
from the provision of utility services
and improve incentives for billing to
be as accurate as possible;
Computerizing the billing system, to
reduce the opportunity for human
error or manipulation of figures
Creating an interface between the
billing and accounting systems, to
reduce the opportunity
for human error or manipulation of
figures, and improve the efficiency
of data transfer and ease with which
billing discrepancies can be
detected.

Based on World Bank (2009): Deterring Corruption and Improving Governance in the Electricity Sector, Washington.
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·

They should have the skills necessary to commercially supply power/gas services. For former WAPDA
entities, PEPCO should cede at an accelerated pace functions that are managed centrally.

·

The legislative framework needs to be changed and should specify the following:

·

that the supply of electricity is a commercial service available only to those who pay their bills;

·

that theft of power or gas is a criminal offence that can be prosecuted quickly and punished accordingly;

·

procedures for the recovery of payments in arrears that are simple, fast, and cost effective

·

Financial transparency in commercial operations in the power sector needs to be achieved through the
establishment of the CPPA as a separate entity with an independent board of directors, with a separate
license from NEPRA, and with sufficient working capital to operate commercially.

·

The single-buyer plus model should be established allowing DISCOs to maintain direct contractual
relations with generators and/or other DISCOs in the medium term.

The privatization of public sector energy companies to improve their governance is the ultimate objective of
commercialization. Only after they have been commercialized and key conditions for sustainable private
investment are met should the government pursue its privatization program. Possible problems with privatization
are (i) without competition, it would not obtain desired market results and financial proceeds from divestiture and
(ii) investors are not interested under current conditions.

E. Rationalize Energy Pricing
Until and unless the issue of tariff differential subsidies is resolved, no sustainable recovery can be achieved, and
long-term growth opportunities for Pakistan's economy will be lost.

1. Setting Tariffs for Electricity and Subsidies
NEPRA determines tariffs on a cost-plus basis, but the government maintains consumer end-tariffs below cost
recovery. Between 2003 and 2007, consumer end-tariffs were not increased at all while international prices for
fuel oil and gas increased substantially.60 In addition, until 2009 electricity tariffs were not automatically adjusted
for higher than projected input costs that were beyond the control of service providers, especially fuel costs;
subsequent tariff increases did not make up for the short fall.
The government notifies a universal rate for the entire country (except for the service area of the privatized KESC for
which tariffs are slightly different). Figure A.3 shows the definition and components of NEPRA-determined tariffs
and the government's notified tariffs.

Well-head gas prices for indigenous gas in Pakistan are indexed to a basket of crude oil prices and, therefore, also increased during the international
crude oil price hike in recent years.
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Figure A.3: Definition of NEPRA DT and GOP NT

Note: DM=distribution margin, DT=determined tariff,
FESCO=Faisalabad Electric Supply Company, GENCO=generating
company, GESCO=Gujranwala Electric Supply Company,
HESCO=Hyderabad Electric Supply Company, IESCO=Islamabad
Electric Supply Company, IPP=independent power producer,
KESC=Karachi Electric Supply Company, kv=kilovolt,
LESCO=Lahore Electric Supply Company, MEPCO=Multan
Electric Power Company, NT=notified tariff, NEPRA=National
Electricity Power Regulatory Authority, PESCO=Peshawar Electric
Supply Company, PPP=power purchase price, QESCO=Quetta
Electric Supply Company, WAPDA=Water and Power Development
Authority
Source: Author based on NEPRA decisions on tariff petitions

NOTIFIED CONSUMER END TARIFF=
Determined consumer end tariff-tariff differential subsidy of GOP

The reference rate for the notified tariff per customer class is the lowest NEPRA-determined tariff among the eight
DISCOs. As a consequence, customers of efficiently operating DISCOs61 are also subsidized. Taking into
consideration that five of the unbundled DISCOs are relatively efficient and that their rates do not differ
substantially,62 the government could have saved more than PRs110 billion 63 in subsidies in FY2009 if it had
allowed those tariffs to be differentiated.
The NEPRA ACT and the NEPRA Tariff Standards and Procedure Rules of 1998 foresee that the difference between
the NEPRA-determined tariff and the government notified tariff will be covered by subsidies to be financed from the
national budget. The global oil price hike that started in 2003 meant that in recent years the government could no
longer disburse subsidies on time and in full which led to the power sector circular debt problem that in May 2010
was approximately PRs500 billion.64 Under Pakistan's stand-by agreement with the International Monetary Fund,
the government agreed to phase out the subsidies in FY2009. The plan65 could not, however, fully contain price
subsidies, and they are projected to jump to PRs226.6 billion by the end of this fiscal year. The discrete tariff
increases in October 2009 and January 2010 plus monthly fuel cost adjustments with no noticeable
improvements in service quality stirred dissatisfaction among customers. The government has consequently not
thus far been able to notify the final increase planned for April 2010.
Most tariff differential subsidies (nearly 50%) are allocated to residential customers as shown in Figure A.4. Other
important recipients are (i) industries (20%), (ii) tube wells (13%), (iii) commercial customers (7%), and (iv) the
Azad, Jammu and Kashmir and (AJK) region (7%).
The power purchasing price for each DISCO differs depending on maximum demand during each billing period (one month) and its gigawatt hours (GWh)
procured. There is no nodal pricing in Pakistan. Transmission losses are allocated among DISCOs based on the GWh purchased. Therefore, consumer endtariffs differ due to (i) the cost structure of the distribution network; (ii) the load connected to the distribution network; (iii) the operational efficiency of DISCOs
related to billing losses, i.e. the sum of technical losses and theft; and (iv.) DISCO collection rates. For example, the cost of service for the DISCO in Quetta
(QESCO) are higher than for the DISCO serving Islamabad because of QESCO's longer lines, lower load connected to the network, and significantly higher
billing losses.
62 The five DISCOs with relatively low losses are LESCO, GEPCO, FESCO, IESCO, and MEPCO. The three DISCOs that suffer from substantial losses are HESCO,
PESCO and QESCO. The average revenue requirements as per NEPRA's first quarter FY2009/10 tariff determination for the efficient DISCOs do not differ more
than one rupee and (excluding prior year adjustments) vary between 8.04 PRs/kWh (for IESCO) and 8.32PRs/kWh (for MEPCO). Source: PEPCO and NEPRA
data.
63 based on PEPCO data
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FIGURE A.4: ALLOCATION OF THE TARIFF DIFFERENTIAL SUBSIDIES TO CUSTOMER CLASSES

Total FY 2009/10

The reason the percentage for industrial and commercial customers is high is twofold. Firstly, NEPRA determines
commercial and industrial subsidies such that these customers cross-subsidize residential customers, i.e., they
are higher than average revenue requirements. Secondly, the government applies the lowest tariff per customer
class as a reference rate. The high percentages for tube wells and AJK are government political priorities.

2. Further Issues with the Current Rate Design
The rates for domestic and agricultural customers are cross-subsidized by commercial and industrial customers.66
Current residential tariffs are among the lowest among Asian oil-importing countries, while industrial tariffs are
more in the middle range (see Figures 6 and 7 in the main report). Further increases in tariffs could imply that the
cost of doing business will become so high for some industries that they might relocate or shut down altogether.
High-end customers benefit from the price in the lower slabs and only pay for the last units consumed the price for
the higher block. The tariff differential subsidies are ill-targeted. Only a marginal portion is actually allocated to
lifeline customers (0.42%).67 In fact, the allocation of this consumption subsidy is highly regressive: More than
60% of the subsidy is allocated to consumers with a consumption of more than 100 kilowatt hours (kWh) (Figure
A.5). In addition, high-end customers also profit from the low tariff for 1 to 100kWh/month consumption as they

64
As the DISCOs do not receive timely the entirety of the tariff differential subsidy to bridge the gap between the DT and the NT, they do not fully pay for their
purchases of electricity. As a result, power generating companies suffer from a working capital shortfall and cannot pay oil and gas suppliers for their fuel
purchases. IPPs and GENCOs have reduced their fuel stocks to a critically low level. Power generating companies operate at only partial loads. More detailed
information on the circular debt issue is contained in Appendix G.
65
The plan aimed at eliminating subsidies in FY 2009/10 through (i) the staged increase of average tariffs i.e. a first increase of 6% on October 1, 2009, a
second increase of 12% to be notified on January 1, 2010 and a third and final increase of 6% to be notified on April 1, 2010; (ii) the payment of an additional
subsidy of PRs55 billion in FY2009 to be absorbed by the budget due to the socially more acceptable staged increase of average tariffs; (iii) the amendment of
the NEPRA Act by July 31, 2009 to ensure monthly NEPRA fuel price adjustments in line with international fuel prices and automatic implementation and
quarterly determination of overall electricity tariffs by NEPRA. The wording “quarterly determination” in the amendment of the NEPRA Act led NEPRA to order
DISCOs to file quarterly tariff petitions. This implementation of the plan and the amendment of the NEPRA Act left NEPRA and DISCOs in a state of emergency
without the tariffs effectively notified.

Note: SPS= Single Point Supply
Source: NEPRA first quarter FY2009 tariff determination and PEPCO
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pay only for the last units consumed at the price for the higher block.
Hence, there are potential gains from targeting consumption subsidies in power sub-sectors as most of the
benefits from universal subsidies accrue to high-income consumers.
FIGURE A.5: ALLOCATION OF TARIFF DIFFERENTIAL SUBSIDIES IN THE POWER SUBSECTOR

Source: Based on Annex 2 of NEPRA decision of DISCOs' tariff petitions for the first quarter of FY2009/10 and PEPCO data.

The current tariff structure encourages the wasteful use of scarce resources. A very effective measure to promote
energy conservation and energy efficiency measures would be to charge customers what the power costs.

3. Ways to Achieve Cost-Reflective Electricity Tariffs and Eliminate Subsidies
The tariff differential subsidies must be eliminated because they pose a threat to the fiscal balance of the country
and because they obstruct (i) private sector investment in the power sector, (ii) incentives for power service
providers to improve operational performance, (iii) the acceleration of commercialization of DISCOs, and (iv) the
finalization of sector reform with the transitition towards first wholesale and eventually retail competition. Reform
can be either immediate in form of a shock therapy or gradual. Immediate reform would require introducing
differentiated, cost-reflective tariffs at the company level in the NEPRA-determined tariff from July 2010 onwards.
The advantage would be that immediate budget savings could be realized. The obvious disadvantage in raising
tariffs ad hoc to full-cost recovery levels is that customers of the inefficient DISCOs would see an increase of more
than 100% in their per kWh tariff (Figure A.6) which would imply a sudden and significant reduction in their
disposable income and, hence, to a drop in their standards of living.
It is assumed that this strategy to eliminate tariff differential subsidies will very likely lead to substantial social
unrest against the government, and as no compensatory mechanisms have so far been worked out to compensate
the needy, it would be harmful for the lower income quintiles of the population and is therefore socially
unacceptable.
66

Cross-subsidies to domestic customers, net of cross-subsidies within the residential customer class, amount to approximately PRs70 billion and to
agricultural customers PRs7 billion in FY2009/10.
67
In recent years, Pakistan implemented a massive rural electrification program as part of the country's poverty alleviation strategy. Over the past five years,
DISCOs, on behalf of the government, electrified annually on average almost 11,500 villages and connected on average one million customers. These
customers, who are mainly lifeline customers, are often blamed for spoiling the customer base and increasing the subsidy requirement. Under current
circumstances, however, rural villages are often without power for 16–22 hours per day. It can be presumed that without suppressed demand, more
subsidies would be distributed to lifeline customers, but that would not change the conclusion that subsidies are ill-targeted. In addition, the 30% of the
population that does not have access to electricity and that is in general absolutely poor does not benefit at all from the subsidy.
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FIGURE A.6: RESIDENTIAL CUSTOMER TARIFF INCREASES IF TARIFF DIFFERENTIAL SUBSIDIES ARE ELIMINATED
BY JULY 2010
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Source: ESTF Secretariat assessment.
Note: FESCO=Faisalabad Electric Supply Company, GESCO=Gujranwala Electric Supply Company, HESCO=Hyderabad Electric Supply Company,
IESCO=Islamabad Electric Supply Company, LESCO=Lahore Electric Supply Company, MEPCO=Multan Electric Power Company, PESCO=Peshawar
Electric Supply Company, QESCO=Quetta Electric Supply Company

Figure A.7: Subsidies per Distribution Company in Fiscal Year 2009

Source: PEPCO based on 9 months actual and 3 months of projection
Note: FESCO=Faisalabad Electric Supply Company, GESCO=Gujranwala Electric Supply Company, HESCO=Hyderabad Electric Supply Company,
IESCO=Islamabad Electric Supply Company, LESCO=Lahore Electric Supply Company, MEPCO=Multan Electric Power Company, PESCO=Peshawar
Electric Supply Company, QESCO=Quetta Electric Supply Company
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Figure A.8: Subsidies per Kilowatt Hour Sold per Distribution Company in Fiscal Year 2009/10

Note: FESCO=Faisalabad Electric Supply Company, GESCO=Gujranwala Electric Supply Company, HESCO=Hyderabad Electric Supply Company,
IESCO=Islamabad Electric Supply Company, LESCO=Lahore Electric Supply Company, MEPCO=Multan Electric Power Company, PESCO=Peshawar
Electric Supply Company, QESCO=Quetta Electric Supply Company
Source: Based of PEPCO data

Recommendation. Adopt a holistic strategy to phase out subsidies that includes the following elements.
·

·

Phase in differentiated tariffs for the five relatively efficient DISCOs with a difference in average revenue
requirements of less than one rupee in FY2010, i.e. the Lahore Electric Supply Company (LESCO), the
Gujranwala Electric Supply Company (GEPCO), the Faisalabad Electric Supply Company (FESCO), the
Islamabad Electric Supply Company (IESCO), and Multan Electric Power Company (MEPCO).
As shown in Figure A.7, phasing in differentiated tariffs for these five has the potential to significantly
reduce the bill for the tariff differential subsidy because these DISCOs represent 70% of the load,
excluding the KESC service area.

·

Phase in differentiated, cost-reflective tariffs for the three inefficient DISCOs over a 3-year period as this
will be more difficult to achieve. In the current situation, the introduction of differentiated, cost-reflective
tariffs for Hyderabad Electric Supply Company (HESCO), Quetta Electric Supply Company and (QESCO)
and Peshawar Electric Supply Company (PESCO) would imply a subsidy reduction of PRs4.5–PRs5 per
kWh (Figure A.8) which is indicative of the inefficiency of these three DISCOs. During this period, losses
have to be significantly reduced such that eventually, total distribution losses for the entire network should
not be higher than 12.6%. The DISCOs will have to be commercialized.

·

Phasing out the subsidies should be the responsibility of the regulator. The only way for the government
to do so credibly is to fully empower NEPRA to determine and notify tariffs and to issue a policy guideline
on the objective of and budget for the subsidy and the period of time over which it will be phased out.

·

Eliminating tariff differential subsidies must be effectively combined with compensatory measures and
improved pro-poor targeting in the tariff structure.
The regulator should revise the current rate design to effectively target the poor. Subsidies should be
allocated only to the needy, i.e. lifeline customers and consumers of fewer than 100kWh per month
(taking country-specific poverty lines into consideration). The subsidies should be sourced from high
end-users and not from other customer classes (a potential proposal follows).

·
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·

The revised rate design should be strengthened by a comprehensive cost-of-service study to achieve a
rational allocation among customer classes according to the burden they put on the system.

·

Direct compensation (in-cash or in-kind) can be created in the medium to long term to further phase out
low end-user subsidies. These compensatory measures could be based on an analysis that clusters the
poor in certain socioeconomic groups and regions, e.g., rural versus urban and demographic
characteristics like families with many children and pensioners living alone. The impact of price-subsidy
reform on real household income (particularly of the poor) should be continuously monitored.

·

The phasing out the tariff differential subsidies should be accompanied by a public awareness campaign
that should explain what the government is doing to solve the current energy crisis and its progress. It
should especially focus on explaining the new rate design in terms of the following:
·
the impact on customers' bills;
·
how customers can reduce their bills;
·
compensatory measures offered to those most affected;
·
the time frame of the phase out; and
·
the positive impacts of the phase out.

4. Proposed Revision of the Electricity Tariffs for Residential Customers to Eliminate Subsidies
This proposed revision is based on three guiding principles:
·
maintaining cost-reflective tariffs;
·
eliminating cross-subsidies for residential customers from commercial and industrial customers and
keeping cross-subsidies within the residential customer class; and
·
keeping the impact of tariff increases on the low-income group to minimum.
It is also based on the following considerations.
·
The average consumption of residential customers of the various DISCOs is between 200 and
220 kWh per month.
·
The distribution of demand from residential customers is based on detailed demand figures from
LESCO. 68
·
The national poverty line is defined as PRs944.46 per adult month.
·
The proposed block structure will contain no more block benefits for high end-consumers. It
consists of the same number of slabs. The first two slabs are the same as the currently
applicable rates.
·
The current lifeline tariff should be maintained in the short term until the Benazir Bhutto Income
Support Fund is fully functional to guarantee a minimum real consumption level, even though it
implies a discount of 80%–90% as compared to the average revenue required.
·
The current lifeline tariff as notified by the government (PRs 1.66/kWh) with electricity
consumption of 50kWh per month results in a bill that is 8.7% of the national poverty-level
monthly income. In general, overall energy expenditures of middle income families represent
10%–15% of household income. Hence, the rate should not be raised immediately. In the short
term, the government could establish a rule related to minimum household income.
·
The second block (1 to 100kWh per month) is proposed to be set at a 50%, and the third (1 to 250
kWh per month) at a 25% discount in each DISCO's average revenue requirement.
·
Considering that average consumption is about 200 kWh, the third slab should be reduced to
250 kWh/month as 300 kWh is regarded as too high. In Organisation for Economic Co-
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·
·

operationn and Development (OECD) countries, household demand is about 300–400 kWh.
Customers that consume more than 250kWh and fewer than 500kWh should pay the average
revenue requirement because they are upper middle class customers.
Customers that consume more than 500kWh are high-end consumers even in OECD countries.
Therefore, this block should start at 500kWh/month instead of 700kWh and should be asked to
pay a 40% premium above the average revenue requirement tariff. This is still less than the cost
of operating a stand-by generator which those customers frequently have in Pakistan. 69

TABLE A.4: CURRENT VERSUS PROPOSED RATE STRUCTURE AND TARIFFS FOR LAHORE ELECTRIC SUPPLY COMPANY
LESCO
8.21 APR as per NEPRA*
GOP block structure

NT

DT

Proposed
Tariff (PT) and Block Structure

Up to 50 kWh/month

1.66

2.00

1.66

Up to 50 kWh/month

1 to 100 kWh/month

3.91

8.25

4.11

1 to 100 kWh/month

101 to 300 kWh/month

5.89

10.25

6.16

1 to 250 kWh/month

301 to 700 kWh/month

9.52

12.50

8.21

1 to 500 kWh/month

Above 700 kWh/month

11.87

14.00

11.49

Above 500 kWh/month

* N.B. 1st quarter ARR tariff w/out prior year adjustment
Source: NEPRA and proposal by Author
Note: ARR=average revenue requirement, DT=determined tariff, GOP=Government of Pakistan, kWh=kilowatt hours, LESCO=Lahore Electric Supply
Company, NEPRA=National Electric Power Regulating Authority,NT=notified tariff

Figures A.9 and A.10 show the increase in electricity bills if tariffs were (i) increased to NEPRA-determined tariffs
or (ii) increased to the proposed tariff in both rupees and percentages.
FIGURE A.9: INCREASE IN BILLS FOR DETERMINED TARIFFS VS NOTIFIED TARIFFS AND PROPOSED TARIFFS VS
NOTIFIED TARIFFS IN RUPEES/MONTH

Source: ESTF Secretariat assessment.
68

Further demand analysis for other DISCOs has shown that the LESCO sample is in line with other DISCO average demand. Therefore, it is justifiable to base
the proposed tariff structure on LESCO data.
69During the 1980s, the United Kingdom government ordered the cut-off of all consumers owning a private generator to solve the energy crisis.
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FIGURE A.10: INCREASE IN BILLS FOR DETERMINED TARIFFS VS NOTIFIED TARIFFS AND PROPOSED
TARIFFS VS NOTIFIED TARIFFS IN PERCENTAGES

Source: ESTF Secretariat assessment.

The strengths of the proposal are the following.
·
The proposed tariff increases for low-income groups are significantly lower than the NEPRA-determined
tariff.
·

The first three slabs have a much stronger pro-poor emphasis than the current rate structure does.

·

There is potentially no longer a need for cross-subsidies from commercial and industrial customers. As a
positive outcome, commercial and industrial tariffs would not need to be increased as they are already at a
level above average revenue requirements. Even if the government decides to continue subsidizing
agricultural tariffs, it would necessitate only small cross-subsidies from commercial or industrial
customers, or it could be included in the budget.

·

Customers that consume just over 250 kWh or just over 500 kWh will have an incentive to conserve
consumption.

·

Overall, the proposal has the potential to increase of tariffs to cost-recovery levels in a socially more
acceptable way if combined with additional income support measures and customer classification
reviews.
It is important to note that the definition of the block structure of distribution of demand over the proposed
structure has been based on data available for LESCO which has an important number of high-end
customers. The same approach may work for other DISCOs which serve large cities and urban areas. For
DISCOs which mainly serve poor, rural areas, the block structure and the methodology needs to be
eviewed.
Conclusion: This proposal indicates how a modification in the current rate and block structure could
eliminate subsidies more effectively and less painfully; however, the calculations presented here do not
replace the need for an in-depth rate design and revenue/bill impact for each of the DISCOs. The critical
issues remaining are the following.
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·

A special plan for phasing out tariff differential subsidies has to be designed for QESCO. This phase out is
regarded as particularly difficult. Not only does this DISCO suffer high losses, but more than 70% of
demand is from tube well consumers (Figure A.11). A phasing out of TDS by simply cross-subsidizing
agricultural consumption from industry and commercial customers will not be feasible as those sectors
in this economically depressed province are already weak. The current tariff for tube wells would need to
be raised by more than 100% to arrive at the NEPRA-determined tariff (Figure A.12). One option for the
government would be to establish a special program for replacing energy inefficient tube wells with
efficient ones in Baluchistan so that the demand-side need for (cross-) subsidization of tube well
customers would be reduced.
Figure A.11: Customer Mix of Quetta Electric Supply Company (Fiscal Year 2008)

Source: Based on Annex 2 of NEPRA's 1st Quarter tariff determination for the FY 2009-10 and PEPCO data.

Figure A.12: Cross-Subsidy for Agricultural Tube Wells by Commercial and Industrial Customers in Millions of Rupees

Tube wells
Source: ESTF Secretariat assessment.
Note: FESCO=Faisalabad Electric Supply Company, GESCO=Gujranwala Electric Supply Company, HESCO=Hyderabad Electric Supply Company,
IESCO=Islamabad Electric Supply Company, LESCO=Lahore Electric Supply Company, MEPCO=Multan Electric Power Company, PESCO=Peshawar
Electric Supply Company, QESCO=Quetta Electric Supply Company

·

High subsidy allocations to AJK have to be addressed separately as they are a political decision. To phase
them out, the government will have to provide direct compensation to the region.
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A P P E N D I X B
FUELS

A. Overview of Oil Supply/Demand
1. Global Oil Industry
As illustrated in Figure B.1, world oil production was around 4,300 million tons of oil equivalent (MTOE) (85
million barrels [BBL]/day) in 2009 with a share of 37% in the world energy mix. Fossil fuels (oil, gas, coal) will
continue to be a major source of world energy supplies. Oil consumption in the Asia Pacific region was
significant (around 1,320 MTOE) but was concentrated in the People's Republic of China, Japan and the
Republic of Korea (764 MTOE) while the rest of Asia consumed only 556 MTOE.
Oil is the marginal source of energy supplies. Therefore, due to the recent recession, world oil demand
witnessed a negative growth in the last 2 years but is expected to pick up and grow at around 2% per annum.
FIGURE B.1: Global Energy Mix (Source: IEA)

FIGURE B.2: World oil Product Mix

17%

6%
7%

27%

LPG
Naphtha
Gasoline
Kero & Jet
Diesel & H.O.

34%
9%

Fuel oil

Note: HO=heating oil, LPG=liquefied petroleum gas
Source: Oil industry sources
Note: IEA=International Energy Agency

Figure B.2 highlights the concentration of world oil demand in high-valued white products (83%) while the share
of fuel oil is low (17%) and is expected to decline further. Therefore, the oil industry has invested in complex
refinery configurations70 to meet the high demand for clean products.

70

Complex refineries include secondary conversion units to crack the heavy residues from primary distillations of crude oil (simple refineries)
which are otherwise routed for fuel oil production. Other processing and treating units are added to produce higher proportions of high-valued
white products (e.g. naphtha, gasoline, jet kero and diesel).
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Pakistan
Table B.1 and Figure B.3 summarize Pakistan's main oil statistics for 2008-09.71
Table B: Pakistan’s Oil Supply & Consumption-Mote (2008-09)
Crude oil
Production
Field LPG
Imports
Gross Supply
Refining
Net Supply
Consumption
Power Sector
Other Sector s (direct consumption)
Foreign sales (Aviatio n/Bunkers)
Non -energy fuels
Total local consumption
Exports
Stocks/Stastistical Diffr
Net Consumption

Products

Total

8.3
11.5
(11.0)
0.5

0.4
10.1
10.5
10.6
21.1

3.2
0.4
18.4
22.0
(0.4)
21.6

0.5
0.5

7.4
11.1
0.8
0.5
19.8
0.8
0.5
21.1

3.2

FIGURE B.3: Pakistan’s Oil Supply (2008-09)
Total = 22 Million TOE

15%
2%

45%

38%

19.8
0.8
1.0
21.6

Local Crude oil
Crude oil Imports

Field LPG
Product Imports

Source: Pakistan Energy Yearbook 2009

The gross oil input of 22 MTOE is small compared to that of the world (and even to Asian levels), but it provided
33% of primary energy supplies to the economy. The country remains heavily dependent on oil imports which
accounted for 83% of oil supplies. Oil demand remained stagnant during 2008-09; however, projections reflect a
growth target of around 4%–5% annually over the next 5 years although it is unlikely that such a growth rate will be
achieved.
Figure B.4 shows that Pakistan's product mix leans heavily on two main fuels—high-speed diesel (HSD) (41%)
mainly used for transportation and fuel oil (43%) primarily consumed in the power sector. Sector consumption
shown in Figure B.5 confirms the same trend. Oil demand is concentrated in the transportation sectors (where
78% is HSD) and the power sector (where 98% is fuel oil). The high fuel oil demand is ironically supported by the
local hydro-skimming 72 refineries, but such configurations also provide low yields of the high-valued HSD. During
2008-09, product imports mainly comprised these two products at 4.4 million tons of HSD and 5.1 million tons of
fuel oil.
Pakistan's recoverable oil reserves stand at 314 million barrels (42 MTOE). At current production levels of around
66,000 barrels per day (BBL/day), the ratio of reserves to production is around 13 years. The majority of oil
production comes from proven reserves located in the south where three of the largest oil producing fields are
located. Additional producing fields are located in the middle and upper Indus Basins. There have been no new oil
discoveries since the late 1980s. As a result, oil production has remained flat in the range of 60–65,000 BBL/day.
Only a minor increase in production is expected to around 75,000 BBL/day over the next 5 years. Over 73% of the
crude oil requirement is met by imports.

71

July 2008 to June 2009. All similar reference to years mean a one year period from July to June.
Hydro-skimming configurations are simple refineries with crude distillation and reforming units and produce low yields of white products and
correspondingly high yields of fuel oil.
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Figure B.5: Oil Products Sector Mix (2008-09)
18.5 Million Tons (excl. foreign sales & non-energy)

Figure B.4: Oil Product Mix (2008-09
18.5 Million Tons (excl. foreign sales & non-energy)
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0.4%

47.8%

Note: HSD=high-speed diesel, LDO=light diesel oil, LPG=liquefied petroleum gas
Source: Pakistan Energy Yearbook 2009

B. Governance and Planning
1. Governance
The petroleum sector is governed by the Ministry of Petroleum and Natural Resources (MPNR) which is organized
into four policy wings each of which is a directorate general (DG) i.e. directorate general of petroleum
concessions, oil, gas, and minerals. The directorate general for oil (DG oil) covers oil sector policies, planning
coordination, pricing, and project approvals.
The oil sector comprises of a mix of public and private companies (local and international) some of which operate
as joint ventures. The following is a brief description of the sector's organization.
·
Upstream. The two main national oil companies, Oil and Gas Development Corporation Limited (OGDCL)
and Pakistan Petroleum Limited (PPL), operate under joint ventures and partnerships with various
international oil companies and other domestic firms. The major companies include British Petroleum
(United Kingdom), ENI (Italy), OMV (Austria), Orient Petroleum (Canada) and Petronas (Malaysia).
Upstream companies operate under concession agreements overseen by the directorate for petroleum
concessions.
·

Refining. The refining sector is mainly owned by the private sector with local and foreign holdings
(refineries with their capacities are listed in Section E). The government has a limited stake in two
refineries (the National Refinery Limited [NRL] and Pak Arab Refinery Ltd [PARCO]) without management
control. Refineries can import crude oil from any source and export surplus products, but so far the
government provides support in ex-refinery pricing.

·

Marketing. The major share (over 70%) belongs to Pakistan State Oil (PSO). There are a dozen marketing
companies, but key players include Shell, Chevron, and Total-PARCO. Marketing companies are free to
Import deficient products to meet local demand but operate under a regulated pricing regime where
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revenues depend on margins set by MPNR as part of the retail price mechanism.
·

Oil Companies Advisory Committee (OCAC). The members include refineries, marketing companies,
trading companies, and logistics companies. The OCAC represents its members in coordinating activities
with the MNPR but does not have any independent functional authority with regard to oil contracts,
projects, pricing deregulated products, chartering vessels, or passing through imported fuel prices. The
OCAC coordinates oil sector planning and follow-up (on behalf of its members) including oil movements
and supply logistics, maintains a database on oil statistics/trade, and develops oil supply/demand
projections.
State companies are governed by boards of directors but frequently interact with the MPNR for approvals
and operational matters. There is no bar on the entry of new companies although lately, major oil
companies have not expanded operations. Previous attempts to privatize PSO have been unsuccessful,
sometimes owing to lack of interest by foreign investors and sometimes due to government backtracking
on privatization programs. The true test of competition will come under a deregulated pricing regime.

2. Planning
Within the MPNR, oil sector plans are coordinated by the DG oil. Longer term plans and policies are consolidated
by the Energy Wing at the Ministry of Planning as part of overall energy plans. A number of plans are in place, e.g., a
3-month supply program, a 1-year plan and a medium-term 5-year plan with an outlook of up to 10 years.
The OCAC drives downstream oil-sector plans. The focus is on the 3-month supply program which is updated
monthly. The OCAC obtains refining plans from each refinery and compiles demand from marketing companies
and bulk consumers (including power companies) for each product. The OCAC then develops supply/demand
estimates, allocates products from refineries to marketing companies/bulk consumers, and establishes product
imbalances for imports/exports which provide the basis for actual deliveries. The parameters are reviewed (and
agreed) in monthly meetings with the DG oil often involving all stakeholders.
In principle, project proposals require a license from the Oil and Gas Regulatory Authority (OGRA) and the approval
of the MPNR. In practice, a number of agencies are involved with ambiguous rules and procedures which has led to
the withdrawal of some projects in the past. Major proposals require the approval of the ministerial level Economic
Coordination Committee.

3. Issues
·

Professional expertise and software applications in the MPNR (to coordinate optimal plan development
and to guide operational optimization) are lacking. This is generally true for most energy sector
government agencies which rarely attract qualified professionals owing to low salaries. Responsibilities
and authority are not clear, and sometimes there is complacency about critical issues. In short, the sector
Is suffering due to weak governance.

·

Oil companies provide data but have individual planning cycles. Despite the importance of supply chain
optimization in downstream oil, there are no centralized guidelines or single points of responsibility for
price-driven, global optimization. For example, in view of the huge negative margins on local hydroskimming refineries (supported by the government), an optimum balance can be achieved between
refinery runs and product imports based on logistics capability.
Longer term plans do not reflect the process adopted by the oil industry. There are obvious shortcomings

·
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in stated objectives, targets are set without a proper analysis of the external oil market environment or
resource evaluation, strategies to meet targets are missing, and an analysis across energy fuels is not
reflected. There are no key performance indicators or plan follow-up. Plans are also not linked to
budgets. Sometimes working groups are formed to develop longer-term plans which are fragmented and
reflect unrealistic targets. The planning process and cycle need to be revisited.
·

The private sector is shy of investing in major projects owing to a lack of policy directions/visibility and
high country risk. Since investors seek sovereign guarantees and major concessions, project approvals
involve a number of agencies. Typically, approvals are given on a case-by-case basis. Sometimes a task
force is formed to prepare recommendations for approval by the Economic Coordination Committee.

4. Recommendations
·

In line with the general recommendations of the report, the MPNR can be merged into a new ministry of
energy with various state companies in the petroleum sector reporting to it. This will create a single entity
for integrated energy policy and planning.

·

The business functions of all departments should be specified to establish the nature (and job
descriptions) of qualified manpower. Improving expertise should be a goal in energy issues, policy
making, strategic planning, supply-chain planning and optimization, pricing, and international oil trading
and imports. The need for such reforms is supported by various stakeholders. A fast-track approach
could be to open up the positions for competitive selection of qualified professionals with improved salary
scales.

C. Policy
The petroleum policy for 2009 does not cover the critical petroleum downstream sector in which no serious
attempt has been made at much needed reforms. The previous petroleum policy of 1997 included only a brief
section on downstream activities that is outdated, lacks direction, and does not even cover key their aspects.
Although a proper downstream policy is missing, Pakistan Petroleum Refining, Blending and Marketing Rules,
1971 (updated in 2006) provides considerable authority to the MPNR for management and control of the
downstream oil supply chain.
A separate liquefied petroleum gas (LPG) policy was issued in 2006 which deregulated the LPG industry and
transferred all regulatory functions to OGRA. However, it fails to provide proper directions and leaves many issues
to be addressed by the government on a case-by-case basis.

1. Issues
·
·
·

There is no comprehensive downstream oil policy. Various issues such as those covered in this report,
have not been addressed owing to the absence of proactive policy directions.
The rules of 1971 do not emanate from a policy. Sometimes government circulars make up for the lack of
standing policy, and an ad-hoc approach is adopted to address issues on a case-by-case basis.
There appears to be no specific responsibility for policy development, i.e., it is not clear if the
responsibility is with the MPNR or the Energy Wing of the Ministry of Planning.

2. Recommendations
·

A downstream oil policy should be included as part of a comprehensive energy policy document in line
with the recommendations of the main report. The downstream policy should cover all key segments
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including (but not limited to) refining, LPG, logistics and infrastructure, imports, pricing regime, capital
program cycle, private sector investments, specifications, strategic stocks, and levies. Rules should
emanate from this policy.
·

Policies and rules should be drafted with the involvement of industry experts and stakeholders.

D. Regulation
OGRA was established in 2002 with the mandate to enforce technical, efficiency, and safety standards; to monitor
fuel quality; to issue licenses for all activities; to foster competition; and to protect consumer interests in the
downstream oil and gas sectors. OGRA is also entrusted with calculating and notifying ex-refinery and ex-depot
retail prices.

1. Issues
·

OGRA lacks the mandate to amend and notify prices as per correct international practices and has to
follow the specific guidelines issued by the MPNR. OGRA also does not notify fuel oil prices (post
deregulation) which leads to issues in independent power producer (IPP) pricing.

·

OGRA is not very active in the oil sector and lacks the mandate to enforce competition which will become
critical if prices are deregulated. OGRA is required to report competition issues to the Competition
Commission of Pakistan which rarely takes notice on its own.

2. Recommendations
·

As recommended in the main report and the Appendix A, OGRA should be merged with the National
Electric Power Regulatory Authority (NEPRA), and the various functions of the combined regulator should
be strengthened including enforcement of competition to avoid cartels or market manipulation.

·

The combined regulator should have the mandate to publish oil supply-chain prices as per correct
international practices by an expert group in accordance with the broad parameters of a pricing policy.
The conceptual flaws in the current ex-refinery price calculations should be removed. The regulator
should continue to publish and monitor oil supply-chain prices for deregulated products (including fuel
oil) including least cost import prices as benchmarks to guide purchases and sales till the market
matures.

E. Refining Sector
1. Capacity and Configuration
Figure B.6 summarizes the installed capacity of Pakistan's five main oil refineries (270 KBBL/day). Two upcountry
refineries (PARCO and ARL) provide a diversity of supply. The configuration is mainly hydro-skimming with an
average fuel oil yield of over 30%. Refineries cover only half of the local demand while the rest is imported.
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Figure B 6: Pakistan's Oil Refining
Capacity (2009) - 000 BBL/Day
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Source: Pakistan oil industry sources

The last major capacity additions were the PARCO mid-country refinery in 2000 (100 KBBL/day) and the Byco
refinery in 2006 (35 KBBL/day). However, there were no significant additions in fuel oil upgrading or treating
facilities to improve product quality.
The major issues with capacity and configuration are the following.
·

In line with the global trend, investment in Asia is toward complex refinery configurations designed to
process the lower-priced, medium/heavy sour crude oils; however, in Pakistan planned capacity includes
relocation of an older hydro-skimming unit (around 120 KBBL/day by Byco expected by 2011) with no
program to install complex configurations.

·

Planned refinery units to meet Euro-II specifications of the European Union program have been delayed
since the refineries are allowed to produce (and market) inferior quality products without any penalty. A
grass-roots refinery of 250 KBBL/day (complex configuration) was announced but is uncertain owing to
a lack of clear policy directions, pricing issues, and other concessions requested by the investor.

·

Hydro-skimming configurations are not profitable at current international prices, e.g., Singapore margins
on Dubai crude 73 averaged a loss of $1.9/BBL from July 2008 to June 2009. The government continues
to support the losses of local refineries with similar configurations via 7.5% deemed duty added to HSD
ex-refinery prices which is actually a margin subsidy. The same deemed duty is also charged on HSD
imports. The statistics computed for 2008-09 are the following.

73

Various price reporting agencies publish monthly refining margins for benchmark crude oils for simple and complex configurations in key
refining centers (e.g., European region, Singapore, United States Geological Survey).
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·

The deemed HSD duty (imports plus ex-refinery) totaled almost Pakistan rupees (PRs)30 billion. After
adding 16% sales tax on retail prices, the total amount recovered was PRs35 billion. The impact on HSD
retail prices was approximately PRs3.8/liter out of the average retail price of PRs60.8/liter.

·

The refineries received the ex-refinery component of deemed duty (approximately PRs13 billion or
PRs155/BBL throughput) as part of HSD prices while the balance was retained by the government.

·

Since refining losses have been covered by the government (and paid by the consumer), refineries have
never truly faced the pressures of international pricing and refining margins. This removes incentives to
upgrade capacities or to implement cost reductions.

2. Fuel Specifications
A committee was formed in 2006 to recommend a program for improving fuel specifications based on the
European Union program (Euro-II, III, IV and V specifications). The committee recommended the introduction of
Euro-II specifications by January 2009, Euro-III by January 2011, and Euro-IV by January 2013.

a. Issues
·

The MPNR did not implement the above schedule because refineries did not invest in the required
capacities for Euro-II specifications. Europe has now moved on to Euro V while Pakistan's refineries
cannot even meet critical fuel specifications for Euro-II such as sulfur, octane number, distillation,
aromatics, olefins, benzene, or gasoline research octane number (RON). It is understood that adopting
the Euro-II standard has been delayed to 2012.

·

Auto diesel. In Europe, sulfur 74 content was reduced to 10 parts per million (ppm) in 2008 (Euro-V). In the
United States, a standard of 15 ppm was introduced in 2006. In Asia, a 50 ppm limit applies in developed
countries while there is a 500 ppm standard in most developing countries. India has moved to 50 ppm
(Euro-IV) in 13 cities, and the rest of the country will switch to 350 ppm (Euro-III) by October 2010.
Pakistan is still using diesel 1%S (10,000 ppm).

·

Fuel oil. In Europe and developed Asian countries, inland quality is limited to 1%S. In most developing
Asian countries, limits of 1.5%–2%S apply. Pakistan still allows the use of 3.5%S fuel oil which is typically
used as marine bunker fuel worldwide.

·

Gasoline. Most countries use gasoline of 90-91 RON while Pakistan is still using gasoline 87 RON as the
typical grade. Apart from PARCO, none of the other refineries can produce gasoline 90 RON.

b. Recommendations
·

The 7.5% deemed HSD duty (charged on imports and allowed in ex-refinery prices) should be shifted to
transparent taxation in the retail price. The government should ensure that the subsidy recovered from
retail prices is paid to refineries till it is removed (after 3 years as recommended below). Subsidies paid to
refineries should be linked to the international (benchmark) profitability of similar refineries. That data is
published and easily available.

74

Sulfur content is normally referred to as weight % sulfur or simply %S. With the introduction of low sulphur auto diesel, the convention has shifted
to specifying sulfur content in parts per million (ppm).
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·

An announcement should be made that refinery support will be discontinued after 3 years as part of the
downstream oil policy to encourage upgrading of capacity, to improve efficiencies as well as to provide
relief to the consumer. Some important conditions should be met:

·

Logistical bottlenecks for product imports should be removed if refineries fail to perform.

·

Dependence on local fuel oil should be reduced to encourage upgrading of fuel oil to white products (and
to improve refinery margins).

·

The cap on refinery dividends (50% of paid up capital in 2001) should be removed to increase investor
confidence.

·

Projects to meet Euro-II specifications should be expedited. These include (i) high severity reformers and
75
isomerization units to produce 90 RON (min) gasoline and enhance its production capacity; (ii) hydro76
treating units to produce diesel 0.05%S (500 ppm). (Note: Consistent with the timeline for completion of
these projects, Euro-II specifications should be introduced which will reduce environmental pollution and
enhance engine efficiency and life.)

·

The stalled hydrocracker project to upgrade 1.6 million tons/yr net fuel oil from NRL/PRL to white
products should be implemented. (Note: This project will reduce diesel imports and should be pursued
even if it results in higher volumes of relatively cheaper fuel oil imports. Pakistan is burning upgradable
virgin fuel oil in power plants while typical fuel oil traded in the market [and imported by Pakistan] is the
lower bunker quality which cannot be further upgraded.)

·

A grass-root refinery of 200 KBBL/day should be commissioned by end of 2015. Such a refinery can be
designed for medium sour Mid East crude oils with full conversion capacity. After the commissioning of
this refinery, crude oil imports will displace major product imports which will be logistically simpler, avoid
expensive import and storage infrastructure, and improve self-reliance since crude oil imports are easier
to procure.

·

An HSD 0.5%S specification (as per ex-refinery price) should be enforced with penalties for noncompliance.

·

Replacing 180 centistoke (Cst) fuel oil with 380 Cst fuel oil in power plants and industry should be
addressed and included as the preferred fuel in any new power plants since 380 Cst is cheaper by
$8–10/ton.

F. Logistics and Stocks
Table B.2 summarizes the statistics for the two main oil terminals located near Karachi which serve as the principle
points for imports: (i) Karachi Port Trust (KPT) with three oil piers and (ii) Fauji Oil Terminal and Distribution
Company (FOTCO) at Port Qasim Authority (PQA).

75
76

Reformers and isomerization units are octane enhancing technologies in refineries for producing higher octane gasoline.
Hydro-treating units reduce sulfur content via a reaction with hydrogen and production of H2S gas. Sulfur is recovered as a bi-product.
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The distribution and storage network reaches most urban and remote areas of the country. A crude oil and product
pipeline network of over 2000 kilometers (km) runs from Karachi ports toward the north (Punjab) with related
terminals/storage units. The crude oil pipeline is owned by PARCO while product pipeline by Pak Arab Pipeline
Company (PAPCO) which is a joint venture between PARCO, Shell, PSO, and Chevron. Some key thermal power
plants in the south are also supplied with fuel oil via pipelines. PSO leads the fuel distribution market with its main
storage facilities located at Port Qasim. Product storage by marketing companies can cover 22 days of oil demand
while total product storage (including refineries and terminals) can cover 38 days of demand. Storage at thermal
power plants is based on power purchase agreements and is adequate at current annual consumption rates.

1. Issues
·

Simple projects for augmenting port facilities are on hold resulting in import bottlenecks and high rates of
demurrage. Linking KPT with PQA is a straight forward pipeline project that has not been implemented.
Figure B.8: Logistics Issue
WOP to
upcountry
APL FO line 84 Km
(49% PSO, 51%
Foreign partners)

PAPCO
Terminal

Hubco
PSO
ZOT

BPL
Source: ESTF Secretariat.

·

Figure B.8 highlights a major inter-company issue of optimizing logistics. Asia Petroleum Ltd (APL)
supplies imported fuel oil to the Hub Power Company (HUBCO) from the FOTCO terminal via the
Zulfiqarabad Oil terminal (ZOT) with a pipeline tariff of $12/ton which is eventually passed to consumers in
power tariffs. After commissioning a second refinery in 2011, Byco has proposed to cover HUBCO
(located nearby) and use the same fuel oil line in reverse for inland marketing of HSD. Byco will fully
compensate APL and will meet their commitments to HUBCO. Byco's proposal will replace fuel oil
imports, save pumping costs from FOTCO to ZOT to HUBCO, save an extra HSD line of 84 km (around $50
million) and dispose off Byco's fuel oil which otherwise will be transported by road tankers upcountry. If it
upgrades its fuel oil, it is imperative that Byco commits supplies from imports via the new SPM (expected
to be completed by 2011). The consumer will benefit from lower supply costs which are passed in tariffs.
APL has, however, refused Byco's proposal owing to legal issues concerning the long-term agreement
with HUBCO and other side agreements. The MPNR can play a role in addressing and resolving this issue
in the national interest.

·

Owing to limited railroad capacity (1.2 million tons/year), considerable upcountry fuel oil transport takes
place on road tankers (over 4 million tons/year). Pakistan Railways is in the process of improving its
carrying capacity (a $1.5 billion project) and is offering PSO higher fuel oil capacity provided PSO can
guarantee the throughput. This will reduce up country transportation costs.

·

There is no formal policy for strategic stocks. Therefore, the country lives on operational stocks which fall
to critically low levels from time to time. One key impediment is the lack of institutional capacity for
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developing logistics and links with oil/energy plans.

2. Recommendations
·

The 52 km white-oil pipeline (WOP) linking KPT and PQA (and the PAPCO terminal) should be
implemented on a fast track (Figure B.9). The benefits will be greater product import capability (and
greater utilization of KPT) with the removal of import bottlenecks at PQA and fewer demurrages. The
Korang Keamari Link Pipeline (KKLP) is an old line used for Crude imports by PARCO and allows
occasional HSD movement to Korangi. The Korangi Port Qasim Link Pipeline (KPLP) is used by NRL, PRL
and some HSD imports for accessing Port Qasim and PAPCO terminal but is not sufficient for major white
oil product movement to the PAPCO terminal.
Figure 12: Proposed KPT and PQA Pipeline
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Source:ESTF Secretariat

·

A national oil logistics and infrastructure study should be conducted to pinpoint bottlenecks and to
identify long-term solutions vis-à-vis refining plans and demand growth. The study should also address
institutional requirements to plan and coordinate national logistics and to identify optimal stock levels
(operational plus strategic) including required storage capacity and financial issues. Various stakeholders
have supported the need for such a study.

·

The MPNR should resolve intercompany issues related to optimizing logistics.

G. Oil Imports and Deficit Coverage
The total value of oil imports in 2008–09 was $9.4 billion (crude oil $4.2 billion and products $5.2 billion). This is
expected to rise substantially unless remedial actions are initiated for managing demand and for oil substitution.
The main scope lies in reducing fuel oil for thermal power. Two demand scenarios were developed as illustrated in
Figure B.10.
Continue using fuel oil for thermal power. Oil demand will grow to 34.2 million tons/year by 2020–21 (fuel
oil=14.4 million tons/year).
Limit fuel oil to 25% of oil demand. This should be achieved by developing alternative sources of power from
indigenous sources (gas, hydel, coal) or even cheaper LNG/gas imports. The target should be to limit fuel oil to
25% of oil demand within 5 years, more in line with the fuel oil consumption pattern globally (17% of demand).
Under this scenario, oil demand will be limited to 26.6 million tons/year by 2020-21 (fuel oil=6.5 million
tons/year). The reduction in fuel oil demand of 8 million tons/year is equivalent to 750 million cubic feet per day of
gas (or 6000 megawatts of coal/hydel power).
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Figure B.10: Product Demand - 2 Scenarios
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Continue using fuel oil for thermal power. Oil demand will grow to 34.2 million tons/year by 2020–21 (fuel
oil=14.4 million tons/year).
Limit fuel oil to 25% of oil demand. This should be achieved by developing alternative sources of power from
indigenous sources (gas, hydel, coal) or even cheaper LNG/gas imports. The target should be to limit fuel oil to
25% of oil demand within 5 years, more in line with the fuel oil consumption pattern globally (17% of demand).
Under this scenario, oil demand will be limited to 26.6 million tons/year by 2020-21 (fuel oil=6.5 million
tons/year). The reduction in fuel oil demand of 8 million tons/year is equivalent to 750 million cubic feet per day of
gas (or 6000 megawatts of coal/hydel power).
A supply scenario was developed for each of these two demand scenarios.
Business as usual refinery porojects (Figure B.11). This includes a minor increase in local crude oil production
plus the Byco refinery project of 120 KBBL/day (expected by the end of 2011) and projects for meeting Euro-II
specifications. The impact of limiting fuel oil reduces oil imports by $5–$6 billion assuming an oil price of $90/BBL
(2015-16) and $100/BBL (202021).
Figure B.11: Oil Imports

Figure B.12: Oil Imports
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All refinery projects implemented (Figure B.12). In addition to the first demand scenario, the proposed hydrocracker project (upgrading 1.6 million tons/year of fuel oil) and a new grass-roots refinery (200 KBBL/day) are
assumed to be implemented by June 2016. The impact of these added investments on the first scenario is the
replacement of major product imports with crude oil imports (at lower costs) which is logistically simpler and
preferable for supply security and self-reliance in local refining capacity.

1. Issues
·

If fuel oil alternatives for thermal power are not developed (gas/LNG, coal, hydel), oil imports will reach
$24 billion in the next 10 years which will have an adverse impact on the economy.

·

Oil trading requires specialized expertise to avail of market opportunities with a huge financial impact.
Pakistan, however, still relies on long-term contracts tied to traditional suppliers or spot tenders. There is
an absence of international oil trading and vessel chartering expertise for product imports with missed
market opportunities, e.g., purchasing products at supply ports and transporting them in its own
chartered vessels (FOB purchases), tapping multiple supply sources, and taking advantage of price
volatility. There is no incentive to reduce import costs from an industry perspective since actual costs are
passed to consumers in retail prices.

2. Recommendations
·

Reduce the use of fuel oil for thermal power and develop alternative sources for power (gas, LNG, hydel,
coal) as a policy imitative to keep the oil import bill within manageable levels. New thermal IPPs should
have gas firing capability.

·

Support should be provided to PSO (main marketer and importer of oil products) to develop expertise in
international oil trading and vessel chartering to avail of market opportunities and to minimize the cost of
importing products.

H. Prices
1. Ex-refinery product prices
Some prices are deregulated, e.g., those for naphtha, fuel oil and non-energy products. For other products, exrefinery pricing is calculated and notified by OGRA based on a deemed import parity price from the Arabian Gulf
(AG) to Karachi (previous month's average prices and freight charges). The pricing mechanisms provide specific
guidelines (which are over simplified) without the flexibility to implement correct international practice. Some key
impediments (with remedies) are the following.
·

The AG kero quotation reflects jet kero quality. The mechanism assumes burning kero and jet fuel grade
(JP-8)=AG kero and applies a premium for JP-1 grade. The correct approach should be to apply a
discount for burning kero, assume JP-1=AG kero and add a premium for JP-8 (with special additives for
high altitude flying). The correct quality premium assumptions can change the prices in the range of
$5–$10/ton.

·

The mechanism calculates Mogas 87 AG price=AG price of Mogas 95/95 X 87. This is fundamentally not
correct. Correction for RON quality is normally based on price differentials for other grades but is nonlinear and cannot be extrapolated. Since there are no quotations for Mogas 87, an alternate approach is
illustrated in Table B.3 for February 2010 (applicable for March) which shows that OGRA's price is under
estimated by $24–$25/ton.

84

INTEGRATED ENERGY SECTOR RECOVERY REPORT & PLAN

Table B3: Gasoline 87 RON Blending for Price Correction
RON

VOL%

S.G.

LT NAPH.
70.0
MOGAS 95
95.0
MOGAS 87
87.0
OGRA calculations
Difference vs. OGRA

32.00
68.00
100.00

0.6800

BBL /
TON
9.27

Mkt Price Refr.
$/Ton
$/BBL
656.27
70.77
84.03
79.79

BBL/Ton
(OGRA)

$/TON

8.55

682.2
657.8
24.4

·

The HSD price is set at a par with AG gasoil 0.5%S, but local refineries still supply HSD 1%S. The spot
market quotes huge discounts on 1%S quality that are not recognized in ex-refinery prices.

·

One average market premium for kero/gasoil is applied to all white products; however, the market quotes
separate premiums for each product which should be applied.

·

Deemed freight is based on one average freight rate assessment obtained from the London Tankers
Brokers Panel (LTBP) for an LR-1 clean vessel (45–80 kilotons [Ktons)) from Ras Tanura to Karachi. The
deemed freight assumptions should reflect typical parcel sizes and supply sources (as per Platts), e.g.,
typical parcel sizes are (i) gasoline (25–30 Ktons), (ii) kero/jet (40–45 Ktons), and (iii) HSD (65–70
Ktons).

Under its implementation agreement with the government, PARCO is entitled to an import parity price based on the
average of 3 days of AG prices plus pipeline or rail freight from Karachi to the PARCO refinery. The difference
between OGRA prices and PARCO calculated prices is called the price differential claim which is settled under the
inland freight equalization margin (IFEM) mechanism discussed in section 2 below. Detailed calculations are done
by PARCO. The mechanism is applicable as long as de-regulated prices are in force.

2. Retail Pricing Mechanism
Table B.4: OGRA Retail Prices-March-2010-Rs/Liter

Ex
Refinery
42.38
Mogas 87- Retail
42.38
- Rail/Def
47.16
HOBC 97 - Retail
47.16
- Rail/Def
43.93
Kero - Retail
43.93
- Rail/Def
44.16
JP-1 - Domestic
44.16
- Foreign
42.84
JP-4 - Def
43.93
JP-8 - Def (ex PARCO)
43.93
- Def (others)
48.60
Gasoil 0.5/HSD *
44.31
LDO - Retail
44.31
- Rail/Def

IFEM

4% OMC 5% Dealer Petr. Pr. Before Sales Tax Ex Depot
16%
Margin
Margin
Levy Sales Tax
Price
4.26
1.87
2.33 10.00
60.84
9.73
70.57
12.33
54.71
8.75
63.47
8.06
2.21
2.76 14.00
74.19
11.87
86.06
16.76
63.92
10.23
74.15
1.28
1.81
6.00
53.02
8.48
61.51
6.00
49.93
7.99
57.92
0.02
44.18
7.07
51.25
44.16
44.16
42.84
6.85
49.69
2.59
46.52
7.44
53.97
43.93
7.03
50.96
2.50
1.35
1.5 8.00
61.95
9.91
71.86
2.10
1.86
3.00
51.26
8.20
59.47
3.00
47.31
7.57
54.88

* HSD price is calculated by PSO (wt. aver. of ex-refinery
and import price). OMC/Dealer Margins are fixed to 1.35/1.5 Rs/Liter
Source: OGRA and PSO
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The retail pricing mechanism in Table B.4 is for March 2010. IFEM provides a freight pool for uniform tariffs across
the country in up to 12 major depots which is charged to consumers in the retail prices. Freight from depots to
pumps is deregulated. There are three IFEM components:
1.
marketing companies—cost of product distribution by road, rail, and pipelines;
2.
PARCO's price differential claim as explained;
3.
ARL—cost of crude oil transport from some southern/northern fields to the refinery.

a. Issues
·

The government is considering deregulating the pricing mechanisms and removing IFEM. This will be a
major challenge since it faces the risk of cartels and market manipulation. Some key prerequisites for
deregulation are not met, e.g., to have a correct pricing mechanism at transition time and a strong
regulator to enforce competition.

·

There is also no standard fuel supply agreement between IPPs and oil companies.

b. Recommendations
·

Under a regulated pricing regime, the mechanism should provide the flexibility for price calculations and
notifications by the regulator at par with international industry practice as highlighted in Section D.2
above.

·

The government plans to remove IFEM and to deregulate ex-refinery and retail prices with the exception of
HSD ex-refinery price. Some important prerequisites need to be met for fuel price deregulation to go
through.

·

A strong regulator (OGRA and later the combined regulator) is mandatory to enforce competition and
avoid cartels.

·

The direction for the pricing regime should be clearly stipulated in the downstream oil policy (moving from
the current regulated regime toward a deregulated regime).

·

There is no merit in keeping only regulated prices for HSD ex-refinery based on the above
recommendation to shift the 7.5% deemed duty to retail prices.

·

A cap should be announced on marketing/dealer margins (PRs/liter) to be monitored by the regulator.

·

Nominal duties should be added to all product imports to provide an edge to local refineries.
In addition, the MPNR should facilitate a standard fuel supply agreement between IPPs and oil companies.
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A P P E N D I X C
NATURAL GAS

A. Gas Production, Transmission, and Distribution
Tables C.1, C.2 and C.3 summarize the current gas production by companies, regions, and transmission and
the distribution system in Pakistan

Source (Table C.1): Pakistan Energy Yearbook 2009 (Tables C.2 and C.3): OGRA's report (State of the Regulated Petroleum Industry 2008-09)
Note: MMCFD=million cubic feet per day, BP=British Petroleum, BHP=Billiton petroleum, MGCL=Mari Gas
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Company Ltd, MOL=Hungarian Oil and Gas Company, OGDCL=Oil and Gas Development Company Ltd,
OMV=Austrian-based Oil and Gas Company, OPII=Orient Petroleum International Inc, POL=Pakistan Oil Fields
Ltd
The two major transmission and distribution companies—Sui Northern Gas Pipeline Ltd (SNGPL) and Sui
Southern Gas Company Ltd (SSGCL)—transport and distribute around 78% of the total gas production to
consumers. The remaining portion (22%) is transported via independent systems (IS). Table C.4 summarizes the
projections for production in the short, medium and long terms.

Source: OGRA's report (State of the Regulated Petroleum Industry 2008-09)

The seven existing large fields represent 65% of the total gas production and will start declining during the medium
term (2013). The decline will accelerate during the long term (2019) and the remaining production from these
fields will be limited to only 564 million cubic feet per day (MMcfd) by 2020. The independent system fields are
also expected to decline. Exploration and production require strong and persistent efforts to maintain a production
“plateau” of between 4,000 and 5,000 MMcfd. In order to stop the decline and tap additional reserves to increase
current gas production, it is recommended that the government provide price incentives for infill drilling and tight
gas production.

B. Gas Pricing/Cross-Subsidy Allocation
Table C.5 illustrates gas sale prices to the power and fertilizer (feedstock) sectors. As indicated, the power
generation sector is subsidizing the fertilizer (feedstock) sector.
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Source: OGRA's report (State of the Regulated Petroleum Industry 2007-08) OGRA: Price 1.1.10

Table C.6 presents an option to be studied by the government. Assume the average gas price equals “A” under the
current mechanism. Under the proposal, domestic consumers pay 0.5A for the first and second slabs, A for third
slab, 2A for fourth slab and 3A for all higher slabs. Commercial and transport sector prices need not be changed.
Industrial, cement and power sectors pay A. Feedstock fertilizer price is to be determined to maintain the same
average tariff of A.

Source: OGRA's report and Notification 5th, January 2010
79

As the gas sale prices for captive power and fertilizer (gas used as fuel for generation of electricity and steam) is PRs 382, equal to sale price for
industry, we have included their consumptions within industrial sector (total 352 billion cf).
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In 2005–2006, the government announced a gas allocation priority as follows:
1.
domestic and commercial;
2.
fertilizer;
3.
power generation (under gas sales agreements);
4.
industry and compressed natural gas (CNG);
5.
other power plants;
6.
cement.
This policy needs to be reviewed. The government can consider an alternate priority which also ties up with the
above pricing proposal as follows:
1.
power generation;
2.
industry (inclusice fertilizers and cement);
3.
domestic;
4.
commercial;
5.
CNG.
Government should conduct an integrated study on natural gas combining “priority, price and added value” in
order to be in the position to decide and implement an optimized use of natural gas for the future. Currently, as the
gas price is too low, gas is preferentially used for too many purposes. However, GOP should canalize gas usage to
power generation sector.

C. Infill Drilling
When a gas field is discovered, the operator needs to plan on how best to recover as much as possible of the
original gas in place within the reservoir rock. A grid of wells is established with an optimal distance between each
well such that they will not interfere with each other's ability to produce efficiently. The wells have their own
drainage area (ideal circle in two dimensions/ideal cylinder in three) and they are supposed to produce the largest
part of the gas contained within this area utilizing the reservoir's pressure which is the natural energy that pushes
the gas to the well bore.
The measure of a rock's ability to transmit gas to the well bore is called permeability. After several years of
production, the pressure and/or the stored energy will decline till at some point the reservoir's energy will be unable
to move the residual gas to the well bore. This leaves a certain volume of gas located between two or more wells
that can be produced only by drilling additional wells inside the existing grid (Figure C.1). This technology is known
as “infill drilling,” i.e., you “fill in the grid,” and produce new reserves as the rate of recovery increases. The rate of
recovery is the quantity of gas produced divided by the quantity of gas in place (inside the reservoir rock). It is
usually around 70% of gas within the original grid. Utilizing infill drilling, the rate can be increased up to 75%–80%
which means the challenge is 5 to 10% of gas in place or a potential 7%–14% increase of the production.
As shown in figure C.2, if no infill drilling is undertaken, some reserves as part of the cut-off reserves will never be
produced because production in the field is stopped (operating expenses become very high, so production is no
longer economical). If infill drilling is started in due time, the above mentioned reserves are saved.
For Pakistan, as current production is close to 4,000 MMcfd, an increase of 500 MMcfd is possible. As this
technique will result in an additional cost to the operating companies, they need price incentives to start infill
drilling.
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Figure C.1. Application of Infill Drilling

Existing wells with drainage area
<
<In Fill Drilling wells>
> with drainage area
Source: ESTF Secretariat.

Source: ESTF Secretariat.

Action plan. Exploration and production companies should be asked to express their interest in infill drilling and
to send official documents with reservoir studies and seismic measurements with interference tests between
existing wells aimed at locating precisely the areas not yet drained. These areas will be candidates for infill drilling
wells to extract the additional reserves contained inside those areas. These companies must also provide the
government with a new production law 80 different than the current one so that additional production with higher
well-head gas prices is clearly identified.
The government should establish the regulatory framework for producing these new reserves. Support can be
provided for studies, training and if necessary, technical experts of the Ministry of Petroleum and Natural
Resources (MPNR).

80Production law here refers not to a legislative piece but to a table which indicates how much gas is to be produced annually from a certain gas
field during its entire life.
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D. Tight Gas
Normally, natural gas is fairly easy to access because it is usually surrounded by deposits of porous rock with lots
of small holes for the gas to seep through. The rocks' property to transmit gas is called “permeability.”
In the case of tight gas, the surrounding sandstone, shale, or other sedimentary rock is not so permeable and looks
much denser in a cross-section. The lack of permeability (generally rocks with less than 0.1 millidarcy
permeability) locks the gas up underground making it difficult to drill profitable wells. Tight gas is also found
trapped in coal deposits and is known as coalbed methane. Historically such deposits were written off as
unrecoverable; however, as the demand for natural gas has grown, E&P companies have been trying to see if tight
gas deposits can be accessed. While tight gas is costly to extract, higher well-head gas prices can make the cost
worth it.
To extract tight gas. “Tight reservoirs” are candidates for hydraulic fracturing. This technology creates fractures
(artificial permeability) in reservoir rock to provide increased flow channels for production as illustrated in Figure
C.3. It consists of injecting a viscous fluid containing sand or another “proppant” under high pressure until the
desired fracturing is achieved. The pressure is then released allowing the fluid to return to the well. The proppant,
however, remains in the fractures preventing them from closing.
Figure C.3: Hydraulic Fraction Unit Performing a Tight Gas Operation

Source: Website NETL Exploration Technologies –EOR Process

Action plan.
The government should carry out a preliminary study/survey to identify the fields and geological levels which are
candidates for potential tight gas development then establish a regulatory framework for producing these tight gas
fields. Exploration and production companies should be requested to express their interest and send official
documents (seismic and reservoir studies, production law). Support can be provided to the government for such a
preliminary study/survey.
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E. Gas Gap Coverage
The current gap between gas demand and supply must be covered. Pakistan's average production is 3,753
MMcfd. Pakistan's reserves of 33 trillion cubic feet (Tcf) are equal to 24 years of current production. There are
additional reserves of 35 Tcf in tight/difficult gas. The rapid, medium-term (2014–2015) decline in the production
of the seven large fields that produce 65% of the total current production and their huge long-term decline
(2019–2020) are the result of the failure of the recent development strategy. As seen in Table C.4. above, nothing
has been done to develop tight gas potential and no real incentives have been provided to E&P companies.

The ongoing problem is that losses will increase due to the aging network. Therefore, the current infrastructure has
to be expanded through private sector investment. The gas pricing system has produced significant distortions in
demand and supply. Assuming an indigenous production of around 4,500 MMcfd in the short and medium terms
and that demand growth increases from 5,500 MMcfd in 2010 to 6,500 MMcfd in 2015, the gas gap is growing
rapidly; no integrated policy has been put in place to address it. Table C.7 and Figure C.4 shows the increasing gap
under a “do nothing” scenario. Table C.7 and Figure C.5 highlight options to reduce this gap via infill drilling, tight
gas production, and imports.
The years 2010 and 2011 are critical with the gas gap passing 1,300 MMcfd. If tight gas development and infill
drilling production are undertaken with effects starting from 2011-12, in addition to the beginning of LNG importphase 1, the gas gap will decrease in medium term and could even disappear ideally during 2014-15 with LNG
import-phase 2. Gas imports via the cross-border pipeline must start in the medium term (2014-15) then increase
to cover the long-term gap.
81

Net demand is exclusive of transmission and distribution losses.
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Figure C.4 : The Increasing Gap between Production and Demand under a Do Nothing Scenario
(in million cubic feet per day)

Figure C.5 : Gap Coverage Scenario: Short Term is Critical
( in million cubic feet per day)

Source: OGRA's report (State of the Regulated Petroleum Industry 2008-09.
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F. Gas Pricing: Unaccounted for Gas and Well-Head Gas Prices
1. Unaccounted for Gas
Unaccounted for gas (UFG) is the difference between the total volume of gas purchased by the licensee
during a financial year and the volume of metered gas supplied to its consumers, excluding metered gas
used for licensee's self consumption. Despite measures and incentives by Oil and Gas Regulatory
Authority (OGRA) to improve the system, the problem of UFG is becoming worse each year. UFG targets
are shown in Table C.8.

Source: OGRA Annual Report 2008-09

The government and OGRA should pay attention to UFG as it can generate an immediate gas savings in the next 5
years. Decreasing UFG by 1% each year (which means reducing it from 9% to 4%) is a realistic target and could
allow savings of 30 MMcfd on a yearly basis.

2. Well-Head Gas Price
The well-head gas price per the Petroleum Policy of 2009 is as follows:
Pg = Pm Dz/Cf
RCP: reference crude price (basket of gulf crude oils imported in Pakistan)
Pg: in US$/MMBTU
RCP< $20 ---> Pm = RCP
$20<RCP< $30 ---> Pm = 20 + 50% of incremental RCP above $20
$30<RCP<$40 ---> Pm = 25+30% of incremental RCP above $30
$40<RCP<$70 ---> Pm = 28 +20% of incremental RCP above $40
$70<RCP<$100 ---> Pm = 34 + 10% of incremental above $70
RCP ceiling ($100) is to be reviewed every 5 years.
Pg is the price for gas. Pm is marker crude. Dz is the zonal index of 67.5% for Zone III, 72.5% for Zone II, 77.5% for
Zone I/Zone 0 (offshore shallow) and 82.5% for Zone 0 (offshore deep and ultra deep). Cf is the conversion factor
(weighted average of the heating values in MMBTU/barrel for the reference basket of imported crude oils).
As a ceiling price, $100 is a good initiative, but the effect on Pm is very poor (for example, when RCP is $80,
Pm=$35). The zonal index could be reviewed for an increase in its value for difficult zones like Baluchistan and
Khyber-Pakhtunkwa.
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Well-Head Gas Price Proposal
As per the Petroleum Policy of 2009, Pg = Pm Dz/Cf where Pm refers to marker crude (basket), Dz is the zonal
index (between 67.5% and 82.5%) and Cf is the conversion factor (5.7 MM BTU/barrel of marker crude).
Assuming Dz=80%, the equivalent of a “difficult zone” like Zone I, the gas price formula can be simplified to
Pg=Pm/7.125. When the crude oil price (RCP) is multiplied by “6”, from $20 to $120/barrel,(BBL), Pm gets a
poor—85%—increase ($20 to $37/BBL) and consequently the price of gas is only increasing by 80% ($2.807 to
$5.193/MMBTU). Pg should be better linked to the crude oil price.

Proposal to build a better indexation of the price of gas with the price of Crude oil
Action on Dz: In the current petroleum policy, the variation for onshore is 15% (from 67.5% in Zone III to 77.5% in
Zone I) and there is a premium of 6.5% (77.5%–82.5%) for the deep offshore. Maximal amplitude is 22%. The
proposal is to keep Zone III and Zone II unchanged and to move Zone I to 90% and the deep/ultra deep offshore to
100%.
Action on Pm: A new correlation scale between RCP and Pm should be built allowing the gas price (Pg) to follow
the crude oil price (RCP) more closely as quantified in Tables C.9 and C.10. In the current petroleum policy (2009),
the ratio between RCP ($/BBL) and Pg ($/MMBTU) changes from 7.125 when RCP=$20/BBL to 23.1 when
RCP=$120/BBL.
The proposal is to keep the ratio inside the range of 10 to 12 when RCP changes from $40/BBL to $120 /BBL (10 is
an adequate ratio between the crude oil and gas price in normal market conditions)

Source: OGRA Annual Report 2008-09
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A. Sector Structure and Policies
The power sector is central to the current and future prosperity of Pakistan through the supply of dependable
electricity at rates that maintain the competitiveness of its economy and generate revenue for the financial health
of the sector.
Pakistan's power sector has historically been served by two vertically integrated entities: the Pakistan Water and
Power Development Authority (WAPDA) established in 1958 that provides service to the whole of Pakistan
except areas around Karachi, and the Karachi Electric Supply Company (KESC) established in 1913 which
provides service around Karachi. The two systems are interconnected through a 220 kilovolt double circuit.
In the early 1990's, the government, cognizant of the fact that the required investment in the sector could not be
provided by the public sector alone, decided to restructure and open it to private investment. Under the 1994
power policy, the generating sector was opened to private investment, and a new institution called the Private
Power and Infrastructure Board was set up to operationalize this initiative. It facilitated investment through a
one-window operation that coordinated the various government agencies and departments. As a result, over
3000 megawatts (MW) of new private thermal power generation was constructed.
In 2003, the policy was revised and private sector hydropower was also opened to private investment. It was
further modified in 1996 to address shortcomings and lessons learnt. The share of renewable energy, other
than hydropower, in the energy mix has been negligible. As part of its strategy to enhance energy security, the
government set up the Alternative Energy Development Board in 2003 to encourage investment in alternate
energy. Nuclear Power is under the Pakistan Atomic Energy Commission.

B. Regulation and Reform
The sector was basically owned, managed and regulated by the government. As part of its power sector
reforms, the government established The National Power Regulatory Authority (NEPRA) through an act of
Parliament in 1998. NEPRA is tasked with regulating all aspects of the sector including tariff setting and with
ensuring its long-term health and sustainability
The government also embarked on a program of privatization and reforms. Its privatization efforts have met with
mixed success, and progress has been slow for various reasons. Two public sector power companies—KESC
and the Kot Adu Power Company—have been transferred to private ownership.
WAPDA has since split into two distinct entities: WAPDA and Pakistan Electric Power Company (PEPCO).
WAPDA's new mandate is the development and operation of water resources, including hydro power. The
responsibility for public sector thermal plants and for transmission and distribution companies has been vested
in PEPCO which today oversees 14 corporate entities: 4 thermal power generation companies (GENCOs), 9
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distribution companies (DISCOs), and the National Transmission and Power Dispatch Company (NTDC) that was
created to effectively evacuate power from all generating stations (GENCOs, hydropower stations and independent
power providers [IPPs]). The Central Power Purchasing Authority (CPPA), the country's single buyer, is also under
PEPCO. The power sector organization chart is in the following figure.
Pakistan's Power Sector Organization

Note: AEDB=Alternative Energy Development Board, CHASHNUPP=Chashma Nuclear Power Plant, DISCO=distribution company, GENCO=generating
company, IPP=independent power producer, KANUPP=Karachi Nuclear Power Plant, KESC=Karachi Electricity Supply Company, NEPRA=National
Electrical Power Regulatory Authority, NTDC=National Transmission and Dispatch Company, PEPCO=Pakistan Electric Power Company, PPIB=Private
Power Infrastructure Board, WAPDA=Water and Power Development Authority

Progress in reform/restructuring has lagged behind expectations. The appointment of an independent board of
directors, critical for autonomy and commercial discipline, needs to be pushed and a reduction in political
interference needs to be institutionalized. Another important measure required to move toward full
commercialization of the power sector is to make the CPPA effective as an autonomous body to ensure financial
transparency and accountability. The poor financial health of the sector is a major hurdle in achieving full
commercialization and the incorporation of sector entities.

C. Installed Generation Capacity
In fiscal year (FY)2004, Pakistan had about 30% surplus generating capacity compared with demand; however,
electricity demand, which was growing by 3%–4 % up to 2003-04, accelerated and reached 10% in 200708mainly due to priming the economy through easy credit for consumer products. The growth in demand was not
fully anticipated by planners, and current capacity has fallen behind demand resulting in average shortfalls of
3500–5000 MW during peak times. By the end of 2009, the total installed generating capacity was 19,785 MW of
which one third was hydro and two-thirds were thermal. Table D.1 shows installed generation by type as of 2009.
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Table D.1: Electricity Generation Capacity (2009)

Source: Pakistan Energy Yearbook 2009. Note: KESC=Karachi Electricity Supply Company, MW=megawatt, IPP=independent power producer,
WAPDA=Water and Power Development Authority

D. Generating Capacity
The generating capacity of hydel varies between summer and winter. Based on a 10-year historic average, hydel
capacity drops by about 40% in winter. The capacity of thermal plants remains unchanged; however, their net
availability is reduced in the low demand months when scheduled maintenance takes place. Most public sector
thermal plants (GENCOS) are running at low efficiency and availability due to a lack of maintenance and the need
for refurbishment, further affecting net available capacity. As shown in the Table D.2, the net average generating
capacity at the end of 2009 was about 17,523 MW in summer and 14, 649 MW in winter compared with an overall
installed capacity of 19,420 MW.
Table D.2: Net Average Seasonal Generation Capacity (2009)

Note: GENCO=generating company, KESC=Karachi Electricity Supply Company, IPP=independent power producer, WAPDA=Water and Power
Development Authority

The difference between the government's target for installed capacity in June 2010 under its 2005 Medium Term
Development Plan and capacity actually achieved, highlighted in Table D.3, is a total shortfall of 6,769 MW, mainly
of thermal power.
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Table D.3: Planned vs. Actual Generating Capacity

Source: PEPCO, KESC, Planning Commission 2005.

E. Projected Power Supply and Demand
The country has been experiencing load shedding on the magnitude of 3000–5000 MW depending on the time of
the year and the net hydel capacity which is dependent on the weather. The peak load in 2008–2009 in the
NTDC/PEPCO system, was 17,325 MW in June 2009. Assuming an average gross domestic product (GDP)
growth rate of 5.5% per annum 82 and using an elasticity of electricity demand of 1.1, peak demand is projected to
be 24,080 MW in 2015 and 34,050 MW in 2020. To install the additional capacity and have it online by 2015 will
require an investment of about $8.0 billion during the Tenth Five Year Plan period (2010–15). Additional investment
of about $10 billion during the same period is required for work in progress for plants coming online in subsequent
years. Investments will also be required for ongoing projects like Diamer-Basha, the Chashma Nuclear Power
Project Unit-2 and others. The investment required in the generating sector alone therefore is of the order of $23
billion over the next 5 years which poses a major challenge.

F. Structural Challenges
1. Primary Energy /Fuel mix
The primary fuel mix has changed. Until 1991, hydropower accounted for nearly 45% of all electricity generated in
the country, but by 2009 that share had dropped to 33% of the installed capacity of 19,420 MW. This shift to a
higher share of thermal in the mix has pushed the tariff upwards creating financial difficulties for the public and the
government. In addition, due to a steady decline in domestic gas production, a greater proportion of thermal
generation is through expensive imported fuel oil that has correspondingly eroded both the viability and
affordability of the sector.
Table D.4 gives the comparative power production costs from existing plants based on different fuels/primary
energy. In 2009, the Hub Power Company (HUBCO), an oil-fired plant, had a cost 0f 9.88 cents/kilowatt hour (kwh)
compared with 3.76 cents/kwh for gas-fired Habibulah and 1.49 cents/kwh for hydropower-based Ghazi Barotha.
This is not surprising given that the cost of fuel oil is about 2.5 times that of domestic gas with gas plants enjoying a
much higher efficiency than oil based units.

82

PC: Basis of estimation under the Tenth Five Year Plan
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Table D.4: Average Electricity Generating Costs in United States Cents per Kilowatt hour in Pakistan (2001 to 2009)*

Source: PEPCO Electricity Marketing Data – 33rd Issue; PEPCO Letter.
* This includes capacity, energy and other supplemental charges. Does not include GST
Note: Chasnupp=Chashma Nuclear Power Plant, GENCO=generating company, HUBCO=Hub Power Company, IPP=independent power producer

The government has been actively seeking private sector investment in hydropower, especially for running the river
plants. Unfortunately, initiatives under the 1998 power policy have been negatively impacted by the ongoing War
on Terror. Some developers who were issued letters of interest by the government for sites on the Swat River have
not been able to proceed due to the poor security situation in the area while others have faced difficulties in raising
finance due to a higher country-risk premium.

2. Transmission and Distribution Losses
Growth in electricity demand in Pakistan is also putting the existing power transmission and distribution
infrastructure under severe stress. The transmission system needs strengthening and expansion to meet the
needs of power evacuation from new coal-based thermal and hydropower plants. The distribution system is
overloaded and inefficient with poor infrastructure characterized by high technical and non-technical system
losses estimated at about 21%–24 % for PEPCO's system and 33%–34 % for KESC's. These losses are very high
and underscore the urgent need for system rehabilitation, upgrading, and expansion.

3. Financial Position
The financial health of the power sector is precarious due to high losses, delayed and partial implementation of
necessary and agreed reforms, high receivables, and delays in receiving the agreed subsidies from the
government. DISCOs have not been able to charge the full cost-recovery rates determined by NEPRA, while the
generating companies and IPPs have had real cost adjustments for their tariffs. The government has been holding
back notification of these tariffs for socio-political reasons with the intent to pay the deficit as a subsidy to
electricity customers. The government is normally behind on its subsidy which delays payments to the DISCOs;
this is compounded by delayed payments of electricity bills to DISCOs by public sector enterprises resulting in
delayed payments by DISCOs to the generators and by them to the fuel suppliers who delay fuel supplies which
affects generating capacity. This circular debt has manifested itself since 2006.
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The situation has been further compounded by the shift in primary energy in favor of fuel oil. The increase of oil in
the fuel mix, priced at about $ 11–$11.5 per million British thermal units (Mmbtu) compared with domestic gas at
about $4 per MMbtu, has pushed up the power tariff and increased the subsidy burden for the government. From a
subsidy of Pakistan rupees (PRs)55 billion ($662 million) in FY2009, the actual subsidy has jumped to PRs178
billion ($2.15 billion) further stressing the government's finances and the circular debt. The increase in the oil
import bill is also putting pressure on the country's balance of payments.
The government has moved to pass the full cost to the consumers. The current increases plus the backlog means
that the consumer tariff has increased by more than 67% in one year. The government is meeting its obligations, in
part, by borrowing from banks thereby increasing their exposure to the sector and reducing their ability to lend for
projects and new capacity. The weak financial position of the sector is affecting existing capacity utilization,
expansion, and sector reform.

G. Critical Actions Going forward
Project funding. The government's initiative in encouraging private investments and public-private partnerships in
the power sector is the right way to go. Currently, however, the response from the private sector is not encouraging
due to the perception that both the country and the sector are high risks. Part of the difficulty is the size of the local
banking sector, the absence of long-term debt instruments, and the high exposure of local banks to the sector.
Given the relatively large investment needs and the current perceptions of country and sector risks, the
development of a long-term financing facility for the power sector is a major need.
Better planning. Historically the government has looked for investment in new capacity in spurts. It is difficult to
finance a $5–$6 billion program as local banks have limited capacity. Foreign banks and investors also do not want
to take large country and sector risks. It would be easier to attract investment if the market were approached every
year for $1.5–$2 billion.
Improve financial health. The government needs to expedite the resolution of the circular debt problem and to move
to full cost-recovery tariffs.
·

NEPRA needs to ensure that all system expansions are part of the least-cost expansion.

·

The government and NEPRA need to give greater attention to loss reduction as part of the least-cost
solution.

·

Planners and decision makers should take an integrated look at the energy sector and allocate the use of
gas based on the highest economic benefit.

·

Maximize the use of existing capacity, e.g., from captive power plants.
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A. Introduction
The Indus System of Rivers in Pakistan is the main source of hydropower. The Indus Waters Treaty is a watersharing agreement between India and Pakistan signed in Karachi in 1960. The treaty gives India exclusive use of
all of the waters of the rivers and their tributaries before the point where the rivers enter Pakistan. Pakistan has
exclusive use of three western rivers - the Indus, the Jhelum and Chenab.
Within Pakistan, rivers cut across provincial boundaries which poses its own set of challenges for extracting
economic benefits, especially in developing the hydropower potential of the river system. For hydropower, these
challenges involve policy, political, financial, regulatory, operational and technical areas. Given the fact that
Pakistan has an installed hydropower capacity of less than 6,500 megawatts (MW) 83 against a potential
capacity of more than 54,000 MW,84 it becomes abundantly clear that hydropower is under developed which
has led to an increasing reliance on fossil fuels to generate electricity with the attendant effects of increased
production costs and decreased energy security.

B. Capacity
As of 2009, installed hydropower capacity was 6,555 MW which provided 31.8% of total power generating
capacity and supplied around 28% of the electrical energy in 2009 85 as shown in Figures E.1 and E.2.

Figure E.1 - Installed Generation Capacity (2009)
(Source: Electricity Marketing Data, 34th Issue, 2009)

Figure E.2 - Energy Generation (2009)
(Source: Electricity Marketing Data, 34th Issue, 2009)

83

Pakistan Energy Yearbook 2009.
Integrated Energy Plan, 2009–2022, 8.2.4 Hydro Power Projects, Economic Advisory Council, March 2009.
85
Footnote 71
84
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While 4,670 MW of additional capacity was added to the system between 2000 and 2010, only 1,619 MW of it
(including the Ghazi Barotha plant commissioned in 2004) was hydro based. It is now essential for Pakistan to
develop the hydropower sector in order to escape from the current power shortages, to improve the country's
energy mix, and to achieve energy security and sustainable economic growth.

C. Development
Through the Water and Power Development Authority (WAPDA), Pakistan launched a 25-year, comprehensive,
integrated program entitled "Water Resources & Hydropower Development—Vision 2025." in 2001. The program
is a $25–$33 billion development program with projects that could generate 16,000 MW of additional hydropower
electricity. It is focused on the development of water storage projects to strengthen the economy by reinforcing
agriculture through better irrigation, by optimizing water resources, by enhancing hydropower generation and
most importantly, by meeting the future water requirements of the Indus Basin Irrigation System.
The implementation of Vision 2025, of which hydropower projects are one part, has been unsystematic. Some
projects have been assigned to the private sector under the Private Power and Infrastructure Board (PPIB) to
facilitate investment from foreign investors; however, most of the projects included in the program have been
significantly delayed with only five projects in the public sector (Khan Khwar, Allai Khwar, Duber Khwar, Jinnah, and
Neelum Jhelum) and one project in the private sector (New Bong Escape) under construction. Vision 2025 has
been augmented by a new WAPDA implementation schedule which shows a potential of 35,011 MW that could be
developed over the next 20 years. Table E.1 shows the WAPDA public sector implementation schedule and
planned hydropower capacity additions.
Table E.1: Implementation Schedule of Public Sector Projects

Source: Hydro Planning, WAPDA, 2010
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Table E.2 shows hydropower projects implemented in the private sector under PPIB.
Table E.1: Implementation Schedule of Public Sector Projects

Source: PPIB, Updated on 14-Apr-2010
Note: AJK=Azad Jammu and Kashmir, MW=megawatt, KP= Khyber-Pakhtunkhwa

Figure E.3 shows the location of hydropower projects in Pakistan.
Figure E.3: Hydropower Development Location Map

Source: Hydro Planning, WAPDA, 2009
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D. Hydropower Sector Structure
Hydropower development in Pakistan for projects of more than 50 MW is mostly concentrated in the public sector.
WAPDA is a semi-autonomous organization working under the Ministry of Water and Power is mandated to
develop major hydropower projects. All major hydropower projects have so far been developed, constructed, and
operated by WAPDA.
The provincial government of Khyber Pakhtunkhwa (formerly Northwest Frontier Province) has constructed some
small and a medium-sized hydropower projects (less than 50 MW) through its Sarhad Hydel Development
Organization (SHYDO) and is planning to develop, construct, and operate more. In Punjab, the provincial
government is planning to construct five small hydropower projects on canals. In Gilgit-Baltistan, the local public
works department has developed and constructed a few small hydropower projects.
Since the 1990s, the Government of Pakistan has been trying to involve the private sector in developing the
hydropower potential of the country with almost negligible success. Presently only one private hydropower project
is in the construction stage and a few are in various stages of regulatory approval. The provincial governments
have also tried to encourage private sector participation in small hydropower projects but so far without much
success.

E. Hydropower Policy Framework
In the absence of any coherent and comprehensive energy policy, hydropower sector development planning by the
federal government is essentially left to WAPDA for the public sector and to PPIB for the private sector. Although
both the organizations work under the same ministry, there is no link between their respective priorities resulting in
a lack of mutually complementary development plans.
For private sector participation, the government prepared a hydropower policy in 1995 under which quite a few
letters of interest (LOIs) were issued; however, no project could achieve financial closing until the last quarter of
2010 when the 81 MW New Bong Escape Hydropower Project started construction after development spanning
more than 13 years.
The government's Power Policy 2002 authorized it to approve private sector projects of 50 MW or more through
PPIB, and provincial governments were to approve projects under this threshold. Under this policy, PPIB has
issued a number of LOIs for hydropower projects during the last few years, though all of the projects are still in
regulatory approval stages due to various reasons mostly associated with political, administrative, and security
issues. Similarly, no private investment through provincial governments (except for a 3 MW project in Khyber
Pakhtunkhwa) has materialized in concrete form.

F. Challenges
Hydropower in Pakistan faces diverse challenges that are hampering significant additions to generating capacity.
·

Political Challenges
·

Sharing water resources, especially the rivers, has always been a point of contention among
provinces in Pakistan. The Water Apportionment Accord of 1991 provides the basis on which the
share of surface waters has been allocated to provinces; however, the implementation of the
sharing mechanism is a disputed matter, especially between the provinces of Punjab and Sindh.
It has taken its toll on hydropower projects since Sindh opposes any major dam construction on
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the Indus River, and it is on this river that Pakistan has the biggest potential for hydropower
generation. Sindh feels that the proposed Kalabagh Dam could deny it its rightful share of water
from the river.

·

·

Lately, political issues have also had an impact private sector projects, especially in Khyber
Pakhtunkhwa. After the 2008 elections, the new provincial government took the position that the
Power Policy 2002 was beyond the powers of the constitution of the country and hence any LOIs
Issued under the policy had no legal value. The provincial government took the matter to court
and it is now pending before the Supreme Court. A prime example of this position is that the 840
MW Suki Kinari Hydropower Project is at a standstill, and the 150 MW Patrind Hydropower
Project is also indirectly affected. Both private sector projects were at advanced stages of
regulatory approval but now are delayed until the legal issues are resolved.

·

Many hydropower projects span two administrative entities, such as a province of Pakistan and
Azad Jammu and Kashmir (AJK) or Gilgit-Baltistan. This leads to an additional set of issues
related to environmental approvals, sharing of water use charges, land acquisition, and the
transfer of the project at the end of concession period. There is no legal framework available as
yet on how to resolve these issues; however the AJK/Pakistan issues were successfully resolved
under legal and contractual structures created for the New Bong project which is a viable model
for future use. The lack of consensus between the federal government and the provinces on
hydropower thus remains an obstacle for both public and private sector projects.

Financial and Commercial Challenges
·

Hydropower development is a costly proposition. Pakistan has never had sufficient financial
resources to develop major hydropower schemes on its own. Consequently, the hydropower
sector has been developed essentially with foreign funding mostly through multilateral agencies.
While multilateral financing has been available, the limits on funding, and fulfilling funding
conditions including environmental and social safeguards have always meant that only a few
projects could be undertaken in the public sector. In order to meaningfully increase the share of
hydropower in the energy mix of Pakistan, a huge funding effort running into billions of dollars is
required on a sustained basis for several years. That remains a big challenge, not only for
Pakistan but also for donor agencies.

·

The private sector also faces huge financial hurdles since commercial banks in Pakistan do not
have the capacity to finance large hydropower projects owing to their already huge exposure in
the independent power producer (IPP) market and also due to liquidity constraints. International
project financing has also decreased due the recent global financial crisis. This along with the
precarious economic and security perceptions of the country deters any commercial lenders
from entering into project finance. Multilateral institutions have recently financed the 81 MW New
Bong Escape Project and are also willing to look at others; however, it is not clear that their own
private sector financing portfolios will include substantial funding for hydropower IPPs.

·

Coupled with the economic and security issues, the circular debt problem faced by the energy
sector has raised commercial risks associated with power purchasing. Private investors and
their lenders are faced with the very uncertain medium-term prospects of the power purchaser to
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pay for the electricity generated by the private sector.

·

Location Challenges
·

·

Two third of Pakistan's potential lies in the northern areas and in Khyber Pakhtunkhwa Province
(Figure E.3), while most of the consumer base is in central and southern Pakistan. Consequently
hydropower-generated electricity would require very long transmission lines through very
difficult terrains. This not only entails finding suitable corridors but also requires huge investment
in the transmission and grid network and significant investment in developing access roads.
Moreover, the operation and maintenance of such transmission lines would be a challenge in
Itself. All of these factors not only add to the costs but also to the time required to develop the
plants.

Policy and Implementation Challenges

·

·

Pakistan's economic growth from 2003 to 2007 was at a stronger-than-expected pace (6% 86 on
average per annum), and power demand grew at an even higher rate The power
supply/demand break-even point was reached in 2005. Pakistan began facing a shortfall in
electricity by the end of 2005.

·

During the last decade, sufficient generating capacity has not been added to the national grid to
meet the load requirement which has caused widespread power shortages. Due to the lack of a
coherent strategy for public and private sector participation, the hydropower sector faces
uncertain development. Despite plans like Vision 2025, implementation remains problematic.
The same is true for implementing Power Policy 2002 because the federal government has failed
to act as the prime mover to facilitate the private sector in resolving political issues and providing
support for obtaining approval and consent.

Security Challenges
·

The major hydropower potential is where the major security concerns are. All private sector
projects have stopped in conflict zones, and public sector projects also face uncertain futures as
international contractors and consultants are generally not willing to work in those areas.
Lessons from the Ghazi Barotha and Khwar projects indicate that security concerns lead to the
immediate abandonment of work.

G. Water Demand
Pakistan's population in 2020 is expected to reach 221 million, and water availability will be 877 cubic meter per
capita per annum 87, well below the minimum international water usage standard of 1,000 cubic meters per capita
per annum. Pakistan's water consumption 88 is growing at an unsustainable rate (Figure E.4). In addition, Pakistan's
major water storage areas—Tarbela, Mangla, and Chashma—have a problem with loss due to sediment inflow
from the upper reaches. This not only shortens the life of the dam and reduces available water, it also reduces
generating capacity through frequent maintenance outages due to adverse impacts on equipment.
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Economic Survey 2008-2009. Table 1.3, Government of Pakistan Finance Division
"Global Environmental Outlook - GEO4 environment for development" . UN Environment Program. 2007
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”The World's Water 2008-2009 Data ". Pacific Institute. http://www.worldwater.org/data.html. Table 2.
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Figure E.4: Water Availability and Population Growth

Source: WAPDA-Presentation on Hydropower Projects in Pakistan, March 5, 2010

In order to cope with water scarcity and to meet future electricity demand based concerted planning involving both
the public and private sectors and including run-of-river projects to large dams is required. It is certain that the
priority for hydropower needs to be re-adjusted considering factors like security concerns, political issues,
reservoir capacity, generating capacity, environmental effects, resettlement, land acquisition, gestation period,
and financial availability. Moreover, hydropower plans require strong mechanisms for implementation backed by
legal instruments, institutional and financial resources, political consensus, and administrative support.

H. Formulate a New Hydropower Policy with Consensus
Power Policy 2002 deals with both thermal and hydropower projects. During the almost 8 years of operation of this
policy, not a single hydropower project has achieved financial closure and started construction. LOIs may have
been given to financially sound investors, but many of them have failed to keep the timelines required under the
policy for various reasons such as the security situation, the failure of government entities to issue relevant
approvals or to develop concession documents, and the inability of investors to raise funds. The existing policy
framework has failed to salvage the situation. As mentioned previously, Khyber Pukhtunkhwa Province is already
in litigation before the Supreme Court against this policy thereby creating uncertainty for all projects in that
province. The provisions of the policy have undergone various amendments, and NEPRA has introduced a threetier mechanism for tariff determination for hydropower projects that has rendered compliance with the policy
timelines for tariff determination extremely difficult.
A new policy framework separate from thermal power should be developed with the consensus of all provinces
and should be adopted by all federating units as one document.

I. Institutional and Structural Reform Options
One-window power projects. The agencies and regulators concerned in the power sector and the provinces
should pre-approve bidding documents in line with a least-cost expansion plan. All legal issues should be settled
with clear a definition of availability of ancillary facilities so that the process implemented by PPIB is transparent,
and investors do not suffer from changes after the bid.
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NEPRA capacity building. NEPRA is the power sector regulator. Since there has been little hydropower activity
during the last decade, it has essentially been exposed only to thermal power generation. It is imperative that for the
future development of the IPP sector in hydropower, NEPRA's capacity in terms of relevant human resources and
meaningful exposure to hydropower regulatory frameworks is strengthened. This will help to reduce any
regulatory uncertainty for investors. Moreover, it will also allow NEPRA to provide a proper direction to the
hydropower sector through informed rulings on tariffs and associated matters.

J. Prioritize Projects with the Consensus of Provinces
Although there are many hydropower development plans, there seems to be a lack of overarching planning for
projects in the public and private sector combined. It is imperative that comprehensive, umbrella planning with the
consensus of all provinces is done to identify and prioritize all hydropower projects. This should include
developing criteria for setting priorities and for assigning projects to the public or private sectors. The most
important element of such prioritization should be establishing realistic assumptions regarding political
considerations and provincial sensitivities in addition to financing and timing issues. The consensus of the
provinces is needed for setting priorities.

K. Revoke Non-Performing Letters of Intent and Re-Invite Private Sector Investors
Most of the private sector projects are lagging behind set timelines. In quite a few cases where feasibility studies
have been completed, investors have failed to move the projects forward for various reasons. It is imperative that
such delayed or slow-moving projects be identified by PPIB without any political or other considerations. They
should either be assigned to the public sector or be offered to the private sector in competitive bidding. These
projects are important in the medium term, and most of them are relatively closer to the national grid than other
options. This position allows a shorter transmission line with the associated benefits of lower cost, easier
construction, and fewer social or environmental impacts. These projects can contribute significantly to
overcoming the electricity shortfall in the medium term.

L. Readjust Priorities of Large Hydropower Projects
In order to respond adequately to water shortages stemming from high population growth rates and to increasing
power demand caused by economic growth, the construction of large dams is essential and must be fast tracked.
It is important to put a high priority on projects that have large reservoirs and generating capacities. Among the
planned projects, Diamer Basha (4,500 MW, 6.4 million acre feet [MAF]), Kurram Tangi (83 MW, 0.9 MAF), Munda
(740 MW, 0.9 MAF), Dasu (4,320 MW, 0.67 MAF), Bunji (7,100 MW, 0.06 MAF), Akhori (600 MW, 6.0 MAF),
Pattan (2,800 MW, 0.06 MAF), and Thakot (2,800 MW, 0.16 MAF) are recognized as projects that have large
reservoir and generating capacities. In addition to the Diamer Basha Project that is expected to begin construction
in 2011, work on at least three or four large projects should proceed simultaneously to cope with water shortages
and increasing power demand appropriately. Large capacity hydropower construction will need to be
accompanied by a long, high-level voltage transmission line. The existing transmission line expansion plan needs
to be accelerated.
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M. Develop Small Hydropower Projects on the Canal System
The provincial administration of Punjab has identified a canal hydro potential of more than 350 Mw89. Similarly, the
canal system in Sindh has a 100 Mw 90 hydropower potential. Canal hydropower can be developed relatively easily
and quickly because project locations are close to load centers.
As they are small in capacity, such projects can be connected to the grid system through an 11 kilovolt distribution
line that is owned, operated, and maintained by the DISCOs, but this is still a major bottleneck since DISCOs have
no technical capacity or system to induct such diverse generating sources into their distribution networks while
maintaining system quality, reliability, and safety. Similarly, DISCOs have no experience entering into long-term
contractual arrangements for procuring power directly from generators. Both these aspects can, however, be
developed in the short term if the plan is integrated with the development of technical interfaces for connecting
generators with the distribution system.
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Pakistan's Hydropower Potential, Ministry of Water and Power, pp. 38.
footnote 77 pp. 82.
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A P P E N D I X F
ENERGY EFFICENCY

A. Energy Efficiency Potential in Pakistan
Pakistan's industry is energy intensive because of high energy losses, wastage throughout the value chain, and
lack of investment in replacing obsolete technology and infrastructure. Pakistan's industry accounted for 19%
of the gross domestic product (GDP)91 in fiscal year (FY)2008, but was the biggest energy user with 43% of total
energy consumption. Pakistan uses 15% more energy than India and 25% more than the Philippines for each
dollar of GDP. Low energy productivity is a factor affecting industrial competitiveness and the cost of doing
business.
There is a high potential for energy efficiency in Pakistan's energy sector according to several assessments
conducted by ADB, the United States Agency for International Development (USAID),92 German Development
Cooperation and other donors and international organizations and also according to reports prepared by various
government agencies or bodies and submitted to government (Table F.1).93
Table F.1: Pakistan's Energy Saving Potential

Source: Pakistan Energy Yearbook, 2008
Report and Recommendation of the President to the Board of Directors, Energy Efficiency Investment Program, August 2009.
USAID Pakistan: Energy Efficiency and Capacity. http://www.usaid.gov/pk/sectors/growth/epeec.html
93See report of the Energy Expert Group, Integrated Energy Plan 2009-2022, March 2009
94Project Preparatory Technical Assistance (PPTA) estimates based on Pakistan Energy Yearbook, 2008.
91
92
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Pakistan's total energy savings potential is estimated at 11.16 million tons of oil equivalent (MTOE), inclusive of
savings in end uses as well as energy transformation, or 18% of primary energy use (Fy2008).94 This corresponds
to a 51% reduction in net oil imports. According to the National Energy Conservation Centre (ENERCON), annual
energy savings of up to 25% are possible in all sectors which corresponds to approximately $3 billion/year.95

B. Immediate Need for Energy Efficiency Measures in Pakistan
Ever rising energy costs and the urgent need to bridge the demand and supply gap make energy efficiency an
absolute priority for Pakistan. Pakistan is attempting to change its energy mix by exploring its hydropower and coal
resources, but these projects will take time whereas energy efficiency measures are widely appreciated as the
short-term solution to any energy crisis. Such measures reduce shortages, decrease import dependency,
strengthen energy security, contribute to the environment, create jobs, and improve industrial competitiveness.
Previous energy efficiency and energy conservation (E3C) attempts such as action plans failed due to financing
barriers and limited political commitment in Pakistan. Moreover, energy tariffs have historically been low in
Pakistan, so consumers lack incentives to conserve energy by shifting consumption patterns and to invest in
efficient technologies. While electricity production costs tripled from FY2003 to FY2007, tariffs were not adjusted
to cover this increase. Since FY2007, tariffs have increased by an average of 20% annually and will continue to do
so until they reach cost recovery. As tariffs increase, so does awareness of energy efficiency and incentives to
acquire new, less energy-consuming technology.
Any cost-related decision concerning energy efficiency at the individual level is based, more or less, on a trade-off
between the immediate cost and the future decrease in energy expenses expected from increased efficiency. The
higher the energy price, observed or expected, the more attractive energy-efficient solutions are.

C. Supply-Side Efficiency Potential
Government reports state that existing generation capacity is operating with reduced output and at much lower
efficiency rates compared to similar plants elsewhere as a result of inadequate maintenance. For example, public
sector thermal power plants are dilapidated and are operating at 25% reduced output. Similarly, although the
government invests for rehabilitation and expansion of the transmission and distribution system, losses remain
high at 21.9% for electricity and 8% for gas due to technical (aging and inefficient infrastructure) and commercial
(pilferage, theft, defective meters, and unmetered supply) reasons.
The gas transmission and distribution system is also aging. High technical losses occur because of inefficient
compressors. Replacing these units could double compressor efficiency, but due to a shortage of financing, gas
utilities are delaying investments do so.
Although regulators insist on efficiency targets in the form of yardsticks, due to a shortage of financing energy
utilities are delaying investments for reducing system losses preferring to invest in system expansion. The
stringency of these yardsticks should be monitored and periodically raised. Regulator can decide on new
yardsticks based on the continuing cost effectiveness of utilities in delivering energy services. Those yardsticks
can also be traded and structured in a way that utility costs could be recovered through the rates.
Possible energy savings in transformation, transmission, and distribution by FY2019 are estimated at 2.1 MTOE 96
95
96

Enercon website. http://www.enercon.gov.pk/
Footnote 79
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which is 22.4% of total realizable savings over this period.
Loss reduction efforts in the transmission and distribution systems such as changing outdated, old, inefficient
equipment will bring substantial relief to the already stressed system and will reduce investment requirements in
terms of newly installed capacity. For this reason, $1 billion worth of support for transmission and distribution is
foreseen in the implementation plan to reduce the loss by 5% to 12.6% by September 2013.

D. Demand-Side Efficiency Potential
Households in Pakistan accounted for about half of total electricity consumption in FY2008. Lighting and air
conditioning in the summer are the main drivers of peak loads. Inefficient household and commercial appliances
cause a huge burden on the already strained supply. Demand-side energy savings potential in FY2008 was
estimated at 6.1 MTOE which corresponds to 15.4% of all energy consumed in the country.
Some of the E3C actions that can bring relief in the current crisis are the following.

1. Agriculture
Agriculture accounts for 11.5% of the demand for electricity (0.690 MTOE) and 94.5% of the demand for light
diesel oil (LDO) (0.12 MTOE) in the country. High-speed diesel (HSD) consumption in Pakistan corresponds to
13.90% (1.1 MTOE) of overall fuel consumption in the transportation sector. A substantial amount of demand in
agriculture is linked to the widespread use of tube wells throughout the country. There are more than 110,000 tube
wells in Pakistan. According to agricultural experts and manufacturers of high efficiency pumps, motors, and
engines, approximately 38% of the electricity consumed by electric pumps in the agriculture sector can be saved
by replacing existing electric motors and pumps with more efficient ones available locally. Similarly, LDO and HSD
consumption can be reduced by up to 50% by replacing the low efficiency pump sets used in the tube wells.
Farmers in Pakistan, however, are not aware of this potential, and they are not properly motivated to invest in more
efficient tube wells as they are already subsidized and some are connected to the grid without a meter. As
mentioned in the report under various headings, no electricity service should be provided unless it is metered.
Moreover, farmers have limited access to capital and are therefore severely constrained in making the cash
investments required for the purchase of high efficiency tube wells. These barriers can be removed by improving
access to credit and promoting awareness on the benefits of high efficiency pumping technologies. In view of the
significant potential for saving energy and recognizing the constraints faced by farmers, investment requirements
for replacing older inefficient tube wells with new, more efficient configurations have been estimated assuming
50% replacement of the existing equipment.
In this respect, an action plan for replacing 20,000 older inefficient tube wells with new, more efficient
configurations by December 2014 at a cost of $100 million is proposed. USAID is running a pilot project replacing
1,000 tube wells and is considering a second phase in which additional 10,000 would be changed.

2. Buildings
Buildings account for 40% of energy use in most countries and hold great potential for cost-effective energy
savings. Barriers such as split incentives between tenants and landlords, lack of awareness of efficient
technologies, the absence of qualified “green” technicians, and high initial investment costs threaten marketdriven energy-saving measures.
The Pakistan Building Energy Efficiency Code for residential and commercial buildings was developed by
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ENERCON with USAID assistance in 1990 along with a compliance handbook detailing technical design and
material data. Awareness of the code—and actual compliance by the building industry—has, however, been
negligible. Currently, a draft for renewal is in the legislative pipeline.
Most European countries have mandatory energy efficiency standards for new dwellings and service buildings. In
half of the other Organisation for Economic Co-operation and Development (OECD) countries in Asia and America,
there are mandatory standards while in the other half they are voluntary. The Philippines and Singapore and were
among the first to establish standards followed by Algeria, Egypt, Malaysia, and Syria.
As an immediate action, the government should stipulate a building energy code in order to ease residential energy
demand by reducing heating, air conditioning, ventilation, and lighting costs. The code should be reviewed for
revision in the future, and the standards should be reinforced as new technologies become available and socioeconomic parameters improve. In this respect, Pakistan should follow the example of the European Union where
the thermal building code has been revised four times over the past three decades.
The building energy code should also include measures for existing buildings in the form of E3C precautions in
retrofitting projects. As new buildings represent a small share of the existing stock,97 buildings standards will have
only a gradual impact in the short term but will, however, become significant in the long term. Pakistan could follow
the recent trend to extend regulations to existing buildings and to require energy efficiency certificates for them
each time there is a change of tenant or a sale. These certificates enable people to obtain information about the
energy consumption of the homes that they are going to buy or rent. Furthermore, these certificates could be an
effective tool to implement incentives such as tax credits or low interest rate loans for owners who increase the
energy performance of their buildings via refurbishments. Standards for new buildings may also have an indirect
impact on the technologies, material, and practices used in retrofitting old buildings. This aspect should not be
excluded from the scope of E3C measures in the building sector and should be appropriated as the way forward for
the government.

3. Smart Metering and the Time-of-Use Concept
Introducing smart metering and billing could also raise consumer awareness about energy use and therefore their
interest in saving energy. The government should adopt a ranked system to introduce smart meters.98 It could be
initiated as an obligation for commercial customers after which households and farmers could be covered. One
other option would be to start with customers above a certain level of consumption such as 700 kilowatt hours
(kWh) per month.
Pre-paid meters are the most effective measure to adopt to increase distribution companies (DISCO) bill
collections. In this respect, smart meters can be designed to be pre-paid. Pre-paid meters will also help DISCOs to
collect fees more efficiently from public debtors. Utilities can pass the cost of smart, pre-paid meters directly to
customers within a planned payback period. The government should adopt an action plan requiring the top
250,000 high end users and major government buildings to install smart, pre-paid meters.
The National Electric Power Regulatory Authority's proposed time-of-use concept currently relies on two phases:
peak and off-peak. This could be reviewed (the phases could be increased to four) and should be fully implemented
for maximum utilization of off-peak hours thereby cutting the costs of suppliers and the bills of customers which
97

Around 1% in industrialised countries; more in emerging countries.
The working paper of the first meeting of the Executive Committee of the Pakistan Energy Conservation Council by the Planning Commission also
pointed out that the Ministry of Industry should instruct chambers of commerce to encourage the use of time-of-use meters.
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would improve bill collection.

4. Lighting
Another area with considerable energy savings potential is household lighting as it represents 15% of peak evening
demand. Currently there are more than 42 million light points fitted with incandescent bulbs (IBs) in grid-connected
households with a maximum peak load more than 3,000 megawatts (MW) consuming as much as 4,140 gigawatt
hours (GWh) annually. A domestic lighting baseline survey was performed in March 2009 and found that 37
million IB light points in the 40–100 watt range contribute at least 2,028 MW to the system's peak. IBs in
households are consuming as much as 4,140 GWh annually. Average daily load curves show peak demand on the
power grid starting at 5 p.m. in the winter and 7 p.m. in the summer and lasting approximately 5 hours in both
cases.
With a program to replace IBs with 30 million compact fluorescent lamps (CFLs), such peak demand can be
reduced by at least 1,100 MW, and more than 2,000 GWh of electricity can be saved. On 30 April 2010, the
government and ADB signed a project agreement with an estimated cost of $85 million that involves the
distribution of 30 million CFLs. ADB will cover $40million, the French Development Agency (ADF) will contribute
$25 million and remaining $20 million will be covered by the government. With the implementation of the project, it
is estimated that the peak demand will be reduced by about 1,094 MW (at 66% peak coincidence), resulting in a
savings of 2,132 GWh/year valued at $177 million annually. Considering upstream losses and reserve margin
requirements, the project is therefore capable of saving $1.84 billion in investments for 1,600 MW in newly
installed peak generating capacity that would otherwise be required by 2011. The implementation of this project
should be fast tracked and the government should consider adopting a plan for phasing out the production,
importation and sale of Ibs.
Figure F.1: Examples of Energy Labels

5. Appliances and Labeling
In Pakistan, promoting the most efficient technologies available and providing incentives to the market to make
new technologies commercial will be crucial to slowing down and reversing the trend in the electricity
consumption of households. Of the 17 million residential customers in Pakistan, 38% have refrigerators (with 67%
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improvement potential), 38% have water pumps (50% improvement potential), and 15% have air conditioning
(with 40% improvement potential). Of the total residential electricity use, 47% is from appliances used for space
cooling. Other appliances such as refrigerators, water pumps, televisions, and computers account for the
remaining 36% of electricity used. Estimates99 point out that the energy-saving potential in household electrical
appliances is as high as 4,800 GWh by 2019.
Pakistan should first focus on refrigerators and air conditioners, since they account for a large part of household
electricity consumption. The objective of performance standards should be to improve the energy efficiency of
new appliances either by imposing a minimum energy efficiency rating or by removing the least-efficient products
from the market. Labeling programs should provide consumers with information that enables them to compare the
energy efficiency of various appliances on sale. Pakistani institutions should aim at changing the selection criteria
of consumers by drawing their attention to the energy consumption of household appliances.
The labeling system to be adopted in Pakistan could be based on two proven models used in developing countries
based on the experience of OECD countries. The European label has been used as a model in Brazil, the People's
Republic of China, Iran, and Tunisia while labels introduced in the Republic of Korea and Thailand are based on the
Australian model (Figure F.1). The success story of the European Union is worth noting. There has been a rapid
increase in the market share of the most energy efficient appliances in the recent years. Sales of refrigerators in
Class A increased from less than 5% of total sales in 1995 to 23% in 2000 and to 61% in 2005. In addition, 19% of
refrigerators sold in 2005 were in the two new, more efficient classes (A+ and A++). For washing machines, the
progress was even more rapid (1% in 1996, 38% in 2000 and 90% in 2005).
Standardizing and labeling electrical appliances should be initiated immediately and fast tracked by the
government. The action should include a capacity building project for the Pakistan Council of Scientific and
Industrial Research (PCSIR) which might need additional resources and institutional capacity to introduce and
adopt international energy performance standards PCSIR is already running tests and examining the schemes
used in different countries. Such efforts should be substantiated and completed with tangible outcomes.
In this report, labeling and standardizing electrical appliances were emphasized taking into account their potential,
but standardization efforts should not be limited to appliances. It should include the equipment used throughout the
whole supply chain from generation to distribution such as transformers, and cables.
6. Water Heaters
As the demand for natural gas increases in Pakistan especially in the generation sector, it is necessary to
implement measures to limit gas usage elsewhere and to redirect the unconsumed gas to power generation to
bridge the increasing gap between demand and supply. As gas prices do not reflect the cost of service and the
consumption of residential customers is cross-subsidized from rates charged to industrial customers and power
plants,100 residential users have no incentive to economize this scarce resource. High wastage rates in water
heating prevent the country from maximizing the net economic benefit from indigenous gas reserves.
In this respect, it is imperative to start a project to retrofit or to replace old water heaters and geysers as about 21%
of gas used in residential area is attributable to heating water and the efficiency potential is 30% according to
estimates from Sui Northern Gas Pipeline Ltd (SNGPL). As 42,241 million standard cubic feet (MMscf) of gas are
99

Technical Assistance Consultant's Final Report for “Pakistan: Sustainable Energy Efficiency Development Program “ (Project Number: ADB TA 7060-PAK),
August 2009.
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Cross-subsidies to domestic customers amounted to Pakistan rupees (Prs)18.66 billion in FY2007, PRs34.89 billion in FY2008, and PRs32.57 billion
in FY2009.
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used annually (almost 1 MTOE) for heating water, gas utilities have already devised such retrofits for existing
appliances. For a project cost of $30 million, up to 800,000 MTOE of gas can be saved. Similarly, the Alternative
Energy Development Board (AEDB) proposes to expedite the development of a prototype of an energy efficient gas
water heater and to promote its use. As a matter of fact, gas geysers should not be installed in new buildings, and
the installation of new gas geysers should be phased out within 5 years. The rationale and alternatives for
introducing solar heaters are discussed below.

7. Solar Water Heaters
Most effective and feasible alternative for reducing gas use for heating water and redirecting it to the generating
sector is to popularize usage of solar water heaters as they save energy and use a renewable resource. Economic
incentives such as direct subsidies, low-interest loans, tax exemptions, and third-party financing could be utilized
to lower the investment barrier and to improve cost effectiveness.
The main economic barriers for the introduction of solar heaters in Pakistan can be summarized as the excessively
high initial outlay and the long payback periods for investors (residential or tertiary) who expect a return on their
investments after no more than a few years (typically 2–3). For this reason, in the case of Pakistan, measures to
support the development of solar water heating technologies should be based principally on economic
instruments among which subsidies are mostly used elsewhere in addition to low-interest loans and tax relief.
Subsidies are intended to reduce the capital cost at the time of purchase and to shorten the payback time. They can
also be used to promote quality if they are granted on the condition that the equipment or the contractors comply
with certain quality criteria.
Providing access to favourable credit is another way that can be adopted by the government of lowering the initial
cost barrier as long as the interest rates are lower than those generally applicable to consumer loans. Loan
facilities could be set up as a complement to direct subsidies to help cover the remaining cost that has to be paid by
the investor.
It is possible to go even further by adjusting loan repayments according to the energy savings produced by the
solar water heating system. This is the principle of third-party financing where the party paying for the equipment,
usually an energy service company, is reimbursed from the savings made. This type of arrangement has been
used to finance solar installations in the hotel sector in Spain, but this method of financing is still not very
widespread.
Similarly, regulations requiring that new or renovated apartment buildings are equipped with solar energy systems
could be considered by the government where economic incentives have not been sufficient to overcome existing
barriers. Such regulatory measures result in a much larger market for the technology and can thereby help to
improve performance (reliability/cost), to enhance the visibility of the technology, and to set in motion a virtuous
spiral that will lead to greater diffusion. Minimum quality levels must, however, be imposed to prevent solar energy
regulations from encouraging the use of inexpensive but inefficient equipment. Standards and quality labels to be
can ensure that such minimum requirements are met.
The average cost of solar water installations varies according to location and technology used. It is around
200–300 €/m2 in the People's Republic of China, Greece, India, Israel, and Turkey (Figure F.2). The cost can easily
reduced with less sophisticated technologies in countries with more sunshine and where the climate is more
favorable. As for Pakistan, initial market research points out that a simple solar heater system with a 250-liter
capacity and that heats enough water for an average family of five can be produced for less than $350. This figure
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Figure F.2: Total cost of solar water heating per m2

Source: European Solar Thermal Industry Federation website (www.estif.org)

is quite promising and should be pursued vigorously. AEDB is already considering this option. A solar water heater
promotion program with an initial budget of $60 million for 100,000 solar heaters should be initiated immediately.

E. Policies
Vision 2030 includes energy efficiency as part of Pakistan's energy strategy with objectives like integrating the
policy and regulatory frameworks, mainstreaming energy efficiency into national planning, rationalizing energy
pricing, creating fiscal and financial incentives, establishing standards, and improving the flow of energy efficiency
information.
Additionally, the energy efficiency policy framework is set in the National Energy Conservation Policy adopted in
2006 and calls for maximizing savings through the rational use and application of clean energy technology. A
strategic policy directive of the government dated 24 January 2008 dictates the formation of the Pakistan Energy
Conservation Council under the chairmanship of the Prime Minister 101 and lays down specific, time-bound energy
efficiency and conservation measures and identifies the institutions responsible for leading or undertaking the
action.
Although such policies have been formulated and declared, implementation has been limited due to a lack of
coordination among key stakeholders, to weak institutional structure and capacity, and to the unavailability of
financing. As an example, the aforementioned council had not convened as of April 2010. In brief, there is lack of
high-level awareness about the role of E3C. This could be the main reason for the absence of vigorous
implementation and monitoring.
Moreover, in Pakistan the term “energy conservation” is sometimes used interchangeably with the term “energy
efficiency” although energy efficiency has a broader meaning encompassing all changes that result in decreasing
the amount of energy used102. Energy efficiency is the use of technology that requires less energy to perform the
101
“Strategic Policy Directives of the Government of Pakistan” adopted as a result of meeting on National Energy Conservation Strategy held on
24 January 2008 under the chairmanship of the Prime Minister.
102
Energy Efficiency Policies around the World: Review and Evaluation, World Energy Council 2008.
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same function. Energy efficiency improvements refer to a reduction in the energy used for a given service (heating,
lighting) or level of activity. On the other hand, energy conservation is any behavior that results in the use of less
energy. A CFL that uses less energy than an IB to produce the same amount of light is an example of energy
efficiency. The decision to replace an IB with a CFL is an example of energy conservation.
To address the need for increasing public awareness, a broader and continuous effort should be made. No energy
efficiency campaign can be successful unless mass support is attained both on the policy level and the public
level. People should be convinced about the potential of basic energy conservation methods and persuaded to
change their energy consumption habits and patterns and be educated about efficiency measures.
This could be achieved through effective and continuous awareness campaigns using different media (television
and radio broadcasts, press advertisements, packaging and marketing materials). Buying air time would cost too
much, so the media should be included in the process as a socially responsible partner. Policy makers or the
broadcasting authority could convince visual media to run energy efficiency advertorials and documentaries free
of charge or for a fraction of the normal fee.
Similarly, print media could also be encouraged to publish energy efficiency-related ads and announcements. The
government has already grasped the importance of the awareness campaign and has included it in plans and bills.
In fact, some material is already being aired. Nevertheless, such efforts need to be increased with a
comprehensive and joint approach to maximize the effect and to achieve sustainability. In this respect, a national
E3C public awareness and mobilization campaign should be initiated with $27 million to prepare campaign
materials and for publishing and broadcasting.
Additionally, in order to educate future generations, children can be used as educators for their parents and
propagandists of E3C messages, and the syllabi for elementary and secondary education should be broadened to
include basic E3C material. A $5 million budget should be reserved for this effort. Similarly, establishing a specific
week as an “Energy Conservation Week” could raise mass awareness through media coverage, special
occasions, and activities by chambers of commerce, nongovernment organizations, schools, and other
stakeholders.

F. Institutional Structure
There are a number of institutions responsible for formulating, planning, implementing, and monitoring energy
efficiency plans and practices in Pakistan.
ENERCON was founded in 1985 with the task of promoting E3C in the country, but it has remained severely underresourced; it has functioned mostly on project-based donor assistance; and it has lost most of its key technical
staff, professional facilities, business processes, and knowledge base over time. Moreover, it has not been able to
commercialize E3C activities effectively. ENERCON has been assigned to various ministries and is currently under
the Ministry of Environment; however, any institution that governs E3C affairs needs to work across sectors to help
mobilize and influence broader stakeholder E3C initiatives, planning activities, and policy framework with sufficient
direct interaction and reporting to key government decision makers, especially within the energy sector.
The Planning Commission which prepares strategic plans and policies has a role in formulating policy, devising
public sector efficiency programs, and approving and monitoring public investment projects. The role of the
Energy Wing of the Planning Commission, the coordinating unit for government budget appropriations for energy
projects, should be re-evaluated with regard to mainstreaming energy efficiency into integrated energy planning
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and public sector investment and infrastructure development policies. For this purpose, the proforma (PC-1) for
infrastructure sectors development projects should be updated to include energy efficiency cost effectiveness
analysis and other energy efficiency measures.
Although currently there are some quality standards for lighting and other electrical appliances, these do not
adequately cover all main product categories, types, or sizes, nor are they properly enforced. So, the Pakistan
Standards and Quality Control Authority which is the national standardization body under the Ministry of Science
and Technology (MOST), needs additional resources and institutional capacity development to introduce and
adopt international energy performance standards. Parallel to this, the PCSIR under MOST owns national
equipment testing and certification facilities that need to be enhanced to be able to develop a national energy
efficiency standard regime, obtain international accreditation, and undertake energy performance testing.
Although the various institutions and authorities exist, they lack institutional capacity and the legislative mandate to
achieve the desired objectives with regard to E3C. Their respective roles and responsibilities need to be redesigned
to avoid conflicts of mandates and to enable them to cooperate effectively. Moreover, while energy efficiency
covers multiple sectors and requires a cross-sector outlook, there is no integrated platform for energy sector
strategy and policy making. Energy efficiency programs usually require a dedicated technical body able to reach a
range of stakeholders such as companies, local authorities, or nongovernment organizations and ensure
coordination with authorities (international, national, regional).
In this respect, an apex institution with both administrative and technical capacity should be designated tp be
responsible for the formulation, implementation, and monitoring of energy efficiency plans and practices and for
governing E3C policies. Additionally, data related to energy efficiency that is mature enough to enable further
evaluation should also be gathered by that institution. In this respect, The government should consolidate the
existing energy administrative structure by merging the necessary units under an apex institution reporting to the
senior energy advisor until the ministry of energy is formed.

G. Regulatory Framework
To enable a legal environment for energy conservation in the public and private domains, a framework for an
energy efficiency law is needed. Although the promulgation of the Energy Conservation and Management
Ordinance was planned and the Report of the Energy Expert Group on the Integrated Energy Plan recommended
that, “…a National Energy Conservation Programme be developed through a dialogue with all stakeholders and the
assistance of international organizations,” no tangible outcome has been achieved as yet. Similarly, the National
Energy Conservation Act of 2009 has not so far been enacted. This weak legislative framework needs to be
improved.
In this respect, the government should expedite the promulgation of an energy efficiency framework law which
should include provisions for codes, standards, energy reporting, labeling, testing, mandatory audits, fines and
incentives, and monitoring and compliance mechanisms at various levels. Moreover, a process for monitoring the
implementation of such measures should be designed in detail, and the responsible authority should be given the
mandate to undertake the monitoring of energy efficiency matters.
Increasingly, developing countries adopt national energy efficiency programs with quantitative targets that are
monitored annually; this should also be adopted as the way forward by the Government of Pakistan. The targets
that should be included in the law may refer first of all to a rate of energy savings or efficiency improvement or in
terms of achieving a specified energy savings (in GWh or MTOE). Targets can also state a specified rate of
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decrease in energy intensity (usually in %/year or as a percentage over a period). All such options for objective
designation are valid for Pakistan, and a combination of them can be selected.

H. Additional Mandatory Energy Efficiency Measures
Pakistan should also consider adopting a series of mandatory energy efficiency measures while broadening the
scope of E3C actions. Embracing a regulation requiring the nomination of an energy manager in companies above
a certain size or that consume a certain level of energy in certain industries should be considered. Mandatory
energy saving or demand-side management plans should be set out in regulations to improve energy savings in
different sub-sectors in industry. The energy efficiency apex body should develop, implement, and monitor such
policies, measures, and actions.
Table F.2 summarizes a list of mandatory measures that should be considered for adoption by the Government of
Pakistan.
Table F.2: Possible Mandatory Efficiency Measures

Source: Energy Efficiency Policies around the World: Review and Evaluation, World Energy Council, 2008.

Mandatory energy audits in this respect deserve a detailed explanation. Audits are essential for all sectors of the
economy (including residential/tertiary buildings as well as industrial and transportation) to promote a better
understanding of the current status of end-use energy efficiency. The audits are usually coordinated by
engineering or facility institutions or firms and will not only create awareness among those who are functionally
involved in the management of energy but will also justify the necessity for the implementation of energy efficiency
activities.
Although many energy audits in various industrial sub-sectors have been carried out in Pakistan in the past, the
outcomes were not enforced, and the benefits have been very limited. Two main reasons can be attributed to this
failure. First of all, audits were carried out mostly by donor organizations, and the industry lacked awareness about
their benefits and potential which resulted in a lack of ownership by the potential beneficiaries. Secondly, audits
were carried out on a stand-alone basis, and the results were not incorporated into detailed energy management
systems. Furthermore, industry representatives were not qualified to prepare and implement such systems, so
audit results were not used effectively.
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Detailed audits, which could include award schemes, should be carried out to verify opportunities in Pakistani
industry. The advantages of mandatory energy audits are numerous. It is possible to reach a substantial number of
consumers right from the beginning thereby achieving a major reduction in energy consumption in a relatively
short period of time.
The apex institution, in collaboration with international organizations, should promote energy-use benchmarking,
i.e., comparing the specific energy consumption of a particular sector or sub-sector with its rivals in the country or
internationally across the industrial sectors that need to be optimized in order to improve the international
competitiveness of Pakistani industry. Benchmarking tools103 need to be developed in collaboration with industry
representatives to help Pakistan set its own efficiency targets taking into account its national condition. It should
also be regarded as a necessary component of evaluations of measures implemented and of monitoring using
healthy indicators. In this respect, the apex body should be empowered to collect information on audits in
databases to generate benchmarks and feedback to participating industries and companies.

I. Building Up and Supporting Energy Service Company Potential
Energy service companies (ESCOs) offer energy efficiency improvement services to customers. They guarantee a
certain level of savings and charge the customer according to the amount that has been saved. In other words,
their remuneration is linked to project performance. As seen in Figure F.3, ESCOs' payment is directly linked to the
amount of energy saved through performance based contracting.104
Figure F.3: Mode of Operations of Energy Service Companies

Source: Third Party Financing: Achieving its Potential, Energy Charter Secretariat, Brussels (2003).

While ESCOs are not a policy instrument per se for Pakistan, they should be regarded as natural allies in energy
efficiency because they are, like policy tools, important vehicles to carry out most needed conservation actions. In
other words, although they operate for profit, their services could bring about substantial energy efficiency
improvement. Energy performance contracting, the business model ESCOs use, helps overcome a number of
market barriers and because of this, they should be encouraged and supported when necessary by the
government.
103Benchmarking tools on energy performance indicate the level of efficiency at which various industrial sectors operate, at which tertiary or residential
buildings are run, or at which transport fleets use fuel.
104Energy performance contracting.

123

INTEGRATED ENERGY SECTOR RECOVERY REPORT & PLAN

There are a number of ESCOs in Pakistan, and their effectiveness could be increased through joint demonstration
projects by the public sector. Pakistan should develop and implement promotion and incentive packages for
ESCOs and should help increase awareness about energy performance contracting as well as trust in ESCOs. The
government should consider supporting efforts such as bundling projects in a pool; co-financing targeted areas of
potential; creating guarantee funds for ESCOs; standardizing contract procedures; and measuring, verifying, and
developing accreditation systems.
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A P P E N D I X G
FINANCE

Pakistan today faces a severe energy financing shortage generated by demand, supply, and structural
constraints that are both specific to Pakistan's present financial and energy sector position and historical
thatremain unresolved and neglected. Circular debt is a cross-cutting issue that affects demand and supply and
that generates structural constraints.

A. Diagnostics
1. Demand-Side Constraints
The lack of effectively planned and executed, sustained, domestic public and private sector energy growth over
the past 30 years has not generated a demand for appropriate, long-term financial instruments to provide longterm, fixed-rate capital especially for corporate debt instruments and infrastructure/zero coupon bonds. The
sources of demand side constraints are the following.
·

Demand for energy financing from both public and private sources has not been consistent and
sustained. Instead it has been characterized by spurts of activity over time with concentrations around
specific initiatives as evidenced by huge public sector hydel projects of the 1970s (e.g. Tarbela and
Mangla) and the private-sector-driven 1994 power policy thermal projects. The energy sector (public
and private) has not grown organically demonstrated by the fact that the advantage of the initially
established independent power producers (IPPs) has not been leveraged into sector expansion and
greater market concentration due to regulatory reasons while the Water and Power Development
Authority (WAPDA) has not leveraged its strengths in hydel energy.

·

The public and private sectors have lagged behind projected energy demand in implementing timely
energy investments resulting in the current energy crisis due in great part to not having a well
coordinated and integrated energy policy that should be proactive, should project needs at least 5
years ahead, and should ensure execution and monitoring.

·

The lack of demand for long-term investment instruments from the relatively mature insurance sector
in Pakistan and the shallow pension-fund sector have also led to the lack of adequate demand for
energy/infrastructure financial instruments.

·

The sudden, recent peak in demand from the public and private energy sectors for financing from
financial institutions has distorted energy sector financing.

2. Supply-Side Constraints
Domestic and international supply-side constraints for providing energy financing have generated a severe
shortage of accessible capital for the short to medium term which will be a major obstacle to growth unless
untapped sources are developed. Currently the banking sector has Pakistan rupees (PRs)370 billion ($4.35
billion) (Figure G.1) in exposure to the energy sector which includes a major component of financing circular
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debt and related public sector energy company (PSEC) financing inclusive of Pakistan Electric Power Company
term finance certificates (TFCs [bonds]).
In addition to the circular debt, the power sector also tapped financing for projects under the 2002 power policy.
Approximately PRs100 billion ($1.2 billion) was in fixed investments, and PRs30 billion ($0.35 billion) was in
working capital finance while the bulk, i.e. PRs240 billion, remained under PSECs and circular debt as of 30 June
2009. These amounts have changed since then, and so far PRs302 billion of circular debt has been structured
(serviced, restructured, and repackaged) under the circular debt resolution plan (see the box). Power Holding
(Private) Limited (PHL) was set up as a debt vehicle for structuring and managing energy subsidy generated
circular debt.
While removing approximately PRs302 billion from PSEC balance sheets and transferring debt from the
corporate/PSEC sector to PHL, the circular debt issue has still not been fully resolved and banks continue to be
wary of increasing exposure limits while lending to the power sector. The structuring of circular debt using PHL has
shifted banks' exposure in the power sector from the private corporate sector to the public (government) sector as
PHL's TFCs now held by the banking industry have offset short-term bank lending which does not greatly enhance
the banks' ability to generate added capacity for lending. With a number of IPPs coming online in 2011 and 2012
and with organic growth of approximately 10% in financial institution assets, $350–$500 million of new fixed
investments can be funded annually. This is an amount far below the minimum $2–$3 billion annual requirement
for the next decade.
Domestic constraints include the following.
·

Due to the circular debt issue105, banks have significant exposure to the power sector that is concentrated
in the top five banks which have almost fully utilized their credit limits making future funding difficult if not
impossible. Figures G.1 and G.2 highlight the impact of circular debt on energy financing. The increase in
PSEC debt, running finance debt, and overt circular debt are all linked with the circular debt crisis.
Figure G.2: Top Five Banks' Loans to the
Power Sector in the Power Sector

Figure G.1: Total Bank Exposure

Source:State Bank of Pakistan Annual Report 2008-09

105

A detailed description of the circular debt issue is provided in Annexure-1

126

INTEGRATED ENERGY SECTOR RECOVERY REPORT & PLAN

·

The size of the corporate debt market is a proxy for the extent of debt market development. The listed
corporate bond (TFC) market with a total of outstanding listed TFCs of PRs123 billion and the non-bank
market of privately placed TFCs and Sukuks106 of PRs63 billion that jointly represent less than 1% of the
total domestic debt market of Pakistan demonstrate its lack of capacity, development, and depth.

·

Public sector initiatives for investment in the energy sector that can take the place of a reticent private
sector are expected to remain severely curtailed by a growing domestic debt burden and by the provisions
of the Financial Responsibility and Debt Limitation Act 2005. The act restricts the federal government
from expanding public sector debt and restricts all kinds of government guarantees to an amount not
exceeding 2% of the estimated gross domestic product (GDP) in any financial year.
Circular Debt
The inability of the government to pay tariff subsidies from fiscal year (FY)2004 to FY2009 resulted in considerable borrowing to the
tune of Pakistan rupees (PRs)216 billion from commercial banks by public sector power companies (PSPCs) with government
guarantees, and put the entire Pakistan power sector under severe financial and operational constraints. This led the Ministry of
Finance (MOF) and the Ministry of Water and Power (MWP) to prepare and implement in 2009 the Power Sector Circular Debt Recovery
Plan (PSDRP) with three main components: (i) to relieve the companies of this debt burden, (ii) to improve their financial positions; and
(iii) ultimately to enable them to carry out their on-going operations and development programs under self-financing arrangements
from commercial debt and retained earnings.
As an initial objective of component ii, a debt holding company—Power Holding Limited [PHL])—was set-up by MWP and then
effectively structured and enabled under a corporate, accounting, and legal framework to have the debt transferred to it. Secondly, the
debt of PRs216 billion on the accounts of the PSPCs and the Water and Power Development Authority (WAPDA) was verified in
quantum as well as by company and source banks. The terms, tenor, and securities held against each loan were ascertained and
compiled to provide a working financial model.
While many issues and constraints were encountered and the commercial banks initially were wary of the transfer and restructuring of
the PRs216 billion of debt to PHL, through effective interaction and discussions, a comfort level was achieved which provided an
enabling environment for structuring a transaction model and implementing the debt transfer forward plan.
The essential supportive actions by the MOF, MWP, PSPCs and PHL gave the requisite confidence to the commercial banks that the
PSDRP was robust and that the MOF and others would enact the key plan components in a well-managed manner. This included
payment to the banks of interest due on the PRs216 billion up to 30 June 2009 by the PSPCs and WAPDA, followed by payment of
interest by the MOF from the budget of PRs30 billion for the first quarter of FY2009. In addition, interest payments to the banks for the
second, third and fourth quarters are expected to be paid by the MOF thru PHL in a timely manner. Consequently, the bank committee
submitted a term sheet to the MOF with the consensus of all the member banks for the transfer of PRs216 billion of debt to PHL which
should allow the transfer to take place in January–February 2010.
During the process of structuring the debt transfer, the MOF raised a further PRs85 billion through term finance certificates issued by
PHL. This amount flowed back into the power sector and onwards to oil and gas companies, thus providing financial relief to the overall
power sector. What was instrumental in this process was proof that PHL was an acceptable debt holding company that the government
could transfer non-operational power sector debt to. Thus the total debt transferred or to be transferred to PHL increased from PRs216
billion to PRs301 billion.

Source: Power Holding Limited consultant's report, ADB TA-7137 (PAK): Accelerating Economic Transformation

106

An Islamic financial certificate, similar to a bond in Western finance, that complies with Sharia, Islamic religious law.
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International constraints include the following.107
·

While private sector investment in infrastructure projects reaching closure in developing countries grew
22% in the third quarter of 2009 showing a recovery over the past 2 years, it also became very selective.
Private investment for infrastructure/energy today is more selective; chases quality; prefers
concentration in large energy projects (mainly greenfield power plants) in a few countries namely Brazil,
India, and Turkey; and across sectors demonstrates a bias toward projects of $500 million or more.

·

Generally, strong economic and financial fundamentals and the backing of financially solid sponsors and
governments characterized large projects reaching closure thus restricting access to capital.

·

Domestic public banks and debt capital markets and bilateral and multilateral agencies are emerging as
key sources of finance but are unlikely to fully replace other financing sources.

·

New projects face higher financing costs with more stringent conditions, lower debt/equity ratios, shorter
tenors, and more conservative structures thus raising the barriers to access investment as shown in
Figure G.3.
Figure G.3: Investment Commitments to Private Participation in Infrastructure
Projects in Developing Countries from 2005 to 2009

Source: World Bank and Public-Private Infrastructure Adviosry Facility, Private Participation in Infrastructure Project Database
107

Data taken from the World Bank and Public-Private Infrastructure Advisory Facility, Private Participation in Infrastructure Project Database
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·

Prices, red tape and the inefficient/ineffectual pricing of energy inputs and allowable margins result in low
investment and investor interest. The chief executive officers of some of the major IPPs consider red tape,
the security situation, and the lack of access to cheap domestic and international capital due to high
domestic rates and Pakistan's high international risk rating as the major structural constraints to the
development of the sector. The impact of Pakistan's risk perception is demonstrated in Table G.1 which
shows that the average spread over US Treasuries for Pakistan debt rose as high as 1500 basis points in
2009 post which it has come down substantially to 541-544 basis points over US Treasuries due in part
to a recovery in the global capital markets. However, in light of the emerging Euro Zone sovereign debt
crisis, characterized by excessive debt, interest payments and reliance on foreign capital, global capital
markets have again become unstable and may result in Pakistan again facing higher spreads over US
Treasuries.
Table G.1: Selected Secondary Market Benchmarks as of May 09 & 2010
Table 9.5: Selected Secondary Market Benchmarks (as of May 2009)
Issues

Ratings
(Moody’s/S&P)

Details (Coupon/ Maturity)

Pakistan

B3/CCC+

7.125%Oct 2016

+1519

18.360

Pakistan

B3/CCC+

6.875%/Jan 2017

+1504

18.210

Pakistan

B3/CCC+

7.875%/Jan 2036

+1361

17.720

Colombia

Ba1/BBB-

7.375%/Jan 2017

+461

6.08

Turkey

Ba3/BB-

7.000%Sept 2016

423

6.61

Indonesia

Ba3/BB-

6.875%Mar 2017

411

8.03

Venezuela

B2/BB-

8.500%/Oct 2014

639

17.45

Spread over UST
(bps)

Bid-Yield (%)

Source: Bloomberg

Source: Economic Survey of Pakistan 2008-2009

Table 8.15: Performance of Pakistan’s Sovereign Issues (as of May 18, 2010)
Issues

Maturity

Amount

Coupon

(US$ nillion)

Speed over
UST(bps)

Islamic Republic of Pakistan

Mar 31, 2016

500

7.125

Islamic Republic of Pakistan

Jun 01, 2017

750

6.875

544
541
Source:JP Morgan

Source: Economic Survey of Pakistan 2008-2009

·

The national savings scheme (NSS) competes directly with banks for deposits and distort the pricing of
risk capital and thus of supply. These distortions have been exacerbated by the decision of the
government to allow institutional investors to invest in NSS products from which they had been barred in
2000. The NSS are unfunded liabilities of the government and represent approximately 31% of Pakistan's
total domestic debt as of end March 2010. The NSS provides some of the highest returns with the lowest
risk and allows put options for their products thus generating distorted yield curves (Table G.2 and G.3).
This negatively impacts the growth of the corporate debt market and of bond funds and distorts
institutional investment/asset allocation decisions for corporate and financial institutions.
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Table G.2: Nominal and Real Deposit Rates in the National Saving Scheme from 2004 to 2009

Source: Economic Survey of Pakistan 2008-09.

Source: Economic Survey of Pakistan 2009-10.

3. Structural Constraints
Domestic constraints pertaining to policy, planning, implementation, regulation, law and order, and enforcement
and international constraints pertaining to changed global mechanisms and structures for pricing, channeling, and
regulating capital are impeding investment in the energy sector.
A major contributor to the lack of domestic energy/infrastructure investment instruments is the lack of demand
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from the relatively mature insurance and the emerging pension-fund sectors for long-term, fixed-rate investment
instruments. The lack of a link between the corporate debt market and the insurance and pension-fund sectors is a
major structural constraint that leaves untapped a huge potential reservoir of investment. This is due in part to the
fact that the insurance sector, especially the life insurance sector, remains well within the public sector ambit. The
largest insurance company, i.e., State Life Insurance Corporation with a market concentration of approximately
80% in the life sector, has an investment portfolio of PRs183 billion of which approximately 80% is invested in
government securities as per Table G.3 and Figure G.4. This structure of investments is representative of the life
and non-life insurance sectors which together have approximately PRs314 billion 108 as per the latest consolidated
numbers for 2007 and represent a significant untapped potential for long-term financing for the energy sector if
appropriate structures can be devised to unlock it.
Table G.3: State Life Insurance Corporation Investment Portfolio 2008

Note: SLIC= State Life Insurance Corporation, Prs=Pakistan rupees, TFC=term finance certificate
Source: State Life Annual Report 2008

Figure G.4: State Life Insurance Corporation Investment Portfolio 2008

2,437

Investment portfolio

13,268

Govt. Securities

15,745

TFCs/ Approved Govt Securities
24,097

Equities
126,188

Bank Deposits

1,335

Investment Properties
Policy Loans

Source: State Life Annual Report 2008

108

Source: Insurance Association of Pakistan statistics and State Life Insurance Corporation (SLIC) information 2007
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International structural constraints include the following.
·

The structure of global private capital flows to the energy sector has changed. While recovery began in
2009, it showed much greater selectivity and risk aversion and a bias towards quality, size, safety and
higher returns with more stringent conditions targeting only a few countries in the emerging market set
within which Pakistan does not currently fall unless its risk/return profile is improved either organically or
by structured risk reduction instruments.

·

India's success in developing robust structures that have attracted substantial international investment in
infrastructure, especially in the energy sector (approx $11 billion for 10,600 megawatts [MW] by the end
of 2008), makes it more difficult for Pakistan to compete for international capital in the South Asian region
as shown in Figure G.5. Pakistan implemented five greenfield electricity generation projects in the same
time period with a total investment of $882 million and a total installed capacity of 879 MW.
Figure G.5: Investment in Private Infrastructure Projects in South Asia from 2005 to 2008

Source: World Bank and Public-Private Infrastructure Adviosry Facility, Private Participation in Infrastructure Project Database

4. Regulation
Today there are 21 key agencies109 in the government (federal and provincial) domain and in the private sector
directly involved in power sector programs which leads to the dissipation of authority, the clouding of vision, turf
wars, and a lack of coordination and centralized planning. Regulatory issues have stifled potential organic growth
within the power sector especially within the IPP sector; this has contributed to the current energy crisis.

B. Framework for Attracting Private Sector Investment
A lot has been said about getting the policy, planning, regulatory, and governance structures right in Pakistan. In
this section, an investor's perspective is presented to answer this question: What do investors look for when
investing in the energy sector? 110
109

Source: Private Power and Infrastructure Board website
“What International Investors Look For When Investing In Developing Countries - Results From A Survey Of International
Investors In The Power Sector.” Ranjit Lamech And Kazim Saeed, Energy & Mining Sector Board Discussion Paper,
Paper No. 6, May 2003, The World Bank Group
110
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1. Critical Factors to Attract and Retain Investment in the Energy Sector
Adequate cash flow. It is critical to maintain adequate tariff levels and collection discipline or investors are unlikely
to consider investment.
Stability and enforceability of laws and contracts. This includes the following:
·
a clear, stable, enforceable legal framework along with stable, credible, enforceable “rules of the game”;
·
no changes in agreements after investment; and
·
government willingness and ability to honor its commitments.
Improve responsiveness. Government unresponsiveness to investor needs and timeframes is the most important
factor in the failure to invest. The administrative efficiency of the host government is one of the top factors in
decisions to invest in a country.
Minimize government interference. Investors are most satisfied with investment experiences when they are free to
realize returns from investments without government interference including the ability to exercise effective
operational and management control of their investments. The Corporate Location Matrix weights the
independence of regulatory processes from government interference highly.

C. Options for Activating Demand
Back to the future. A review of the sometimes maligned 1994 power policy shows it generated interest among
international and domestic investors by getting the fundamentals right, i.e., primarily providing funding structures,
one–window, streamlined operations and an attractive tariff structure. It is important to use lessons learnt from its
success and to design around its flaws to ensure an effective power policy.
Rationalize the roles of multiple players. The aim is to minimize red tape, overlaps, and bottlenecks. It is also
important to balance the role of the regulator(s) in promoting organic growth from within the sector and designing
regulations/policies against toxic levels of market power.
Resolve the circular debt crisis. This will restore trust in public sector institutions and de-leverage the commercial
banks so lending can again start.

D. Options for Easing Supply-Side Domestic Constraints
The following complementary solutions can generate multi-dimensional effects that have a simultaneous impact
on supply-side constraints.
·

Banks could mix their existing energy loan portfolios and restructured government TFC 111 portfolios
through securitization/sell down with special targeting of the insurance sector, which has approximately
PRs314 billion in investments in low yield government securities. A part of this investment could be
substituted by structured securitized notes/paper of 10–15 year duration. This would free up capacity in
the banking sector to enhance lending to the energy sector.

·

Generating new capacities and instruments and bringing the untapped insurance, pension, and mutual

111
Circular debt that was issued by banks to corporate entities was converted into public sector debt via the circular debt resolution
plan.
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fund sectors into play in the corporate debt market will strengthen, deepen, and broaden the market. It is
essential that distortions to pricing of risk and capital caused by the NSS be resolved. A phased approach
to reducing and ultimately stopping institutional investment in NSS products is recommended along with
rationalizing the pricing of many instruments and rethinking the use of put options that are generally
available across the range of NSS products. This would result in realistic interest rates across the short,
medium, and long terms and would revitalize the corporate bond and bond fund markets and rationalize
the pricing of risk.
·

Make PHL debt into pure public sector debt. Currently, PHL's debt is viewed as corporate sector debt, but
PHL has no income/operating assets for debt servicing and is very dependent upon government
guarantees as security and on Ministry of Finance budgetary allocations to service and repay its debt. The
banks are also treating the TFCs and debt transferred to PHL as public sector debt. In addition, the cost of
TFCs issued by PHL is 200 basis points over the Karachi interbank lending rate (KIBOR) vs the Treasury
Bill (T-Bill) rate which is generally between 25 and 50 basis points under KIBOR. Thus it would be logical
for the government to use T-Bill and/or PIB 112 issues to refinance PHL legacy debt by using call options
imbedded in the TFCs issued by PHL for restructuring legacy circular debt. The interest savings to the
government on PRs301 billion of debt between 200 to 250 basis points translates roughly to
approximately PRs6–PRs7.5 billion ($71–$89 million) annually over a potential lifetime of 5–10 years.
This act of transferring debt from PHL to the public domain is more than just cash neutral: It is cash
positive. This conversion of PHL debt to pure public sector debt will provide greater comfort to banks. In
addition, any remaining bank debt transferred to PHL and not yet converted to TFCs could also be
restructured and directly brought into the public debt domain, and PHL could be wound up. Banks would
prefer to hold pure public debt, as it would be statutory-liquidity-ratio compliant and allow access to the
State Bank of Pakistan discounting window. Transferring the debt would require loosening limitations in
the Fiscal Responsibility and Debt Limitation Act 2005 (FRDLA) which caps total public debt at not more
than 60% of estimated GDP for a particular year in addition to support from the International Monetary
Fund and other international financial institutions. Once support/clearance is granted, an appropriately
drafted exemption would be sent to Parliament to amend the FRDLA, but it is essential that the amendment
is clear in terms of the conditions allowing exceptions or fiscal irresponsibility may be the unintended
outcome.

112

Pakistan investment bonds (PIBs) are public sector fixed rate debt instruments auctioned by the State Bank of Pakistan
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A P P E N D I X H
ENERGY SECTOR DEVELOPMENT FUND

VISION STATEMENT
To develop a vehicle for effectively meeting Pakistan's emergent energy and energy infrastructure
requirements for project development, fund and non-fund based products in the private and public sectors in
an efficient, sustainable, commercially oriented manner that complements and partners without competing
with domestic financial institutions without distorting either the price of risk and capital or sector growth
vectors

A. Energy Sector Development Fund Structure
The Energy Sector Task Force Joint Committee on the Energy Fund reviewed various options for structuring a
fund vehicle and proposed the following design.

Corporate Structure: The energy sector development fund (ESDF) can be created as a non-bank financial
company (NBFC), a trust, or a non-profit entity under Section 42 of the Companies Ordinance 1984; however,
the NBFC structure is preferred as it provides maximum flexibility for future growth and development and
incorporates effective governance and regulatory oversight of the Securities and Exchange Commission of
Pakistan (SECP).

Fundamental Principles: Initially the Friends of Democratic Pakistan (FODP) members would provide
minimum equity equivalent to 1 billion Pakistan rupees (PRs) directly to the NBFC/ESDF including funding the
government's share through a grant with terms and conditions that it be created with specific governance
structures. Credit and guarantee lines would either be provided to the government for on-lending to the ESDF or
directly provided to the ESDF. Investors/co-financiers would be allowed to structure open or donor dedicated
equity, credit and guarantee lines with variable tenors or terms in order to maximize resources. Subsequently,
once the viability and operations of the fund have been established, private sector equity participation from
domestic investors as well as offshore sovereign and infrastructure funds could be solicited. The ESDF could
also visit the possibility of a book-build followed by an initial public offering (IPO) on domestic stock exchanges
after 3 years of operations followed by a review of dual listings on a strong offshore exchange with an appetite
for Pakistan's risk.
Commercial and private sector orientation: The ESDF should be run on purely commercial, private sector
guidelines to ensure sustainability and efficiency. The ESDF must meet Karachi Stock Exchange (KSE) and
SECP listing requirements from the outset and use publicly listed corporation reporting, disclosure, and
accounting guidelines over and above those for an NBFC to ensure adequate corporate governance.

Origination documentation and board of directors: Origination documentation must incorporate selfimposed limitations specifically prescribing the scope of operations and activities to the energy and energy

135

INTEGRATED ENERGY SECTOR RECOVERY REPORT & PLAN

infrastructure sector. The ESDF must also have the ability to create subsidiaries and to generate special purpose
vehicles for debt products (term financing certificates [TFCs] or Sukuks113) as the need arises. The board of the
ESDF should consist of 9 to 11 members with a suggested structure of one member each nominated by the
Finance Division of the Pakistan Banking Association (to generate indirectly State Bank of Pakistan buy-in), the
Financial Markets Association of Pakistan (to generate technical capacity regarding complex financial structures
and rates) the Planning Commission and 2 to 4 members from the private sector [potentially IPP (thermal), IPP
(renewable), Oil Companies Advisory Committee (OCAC) representing downstream oil and private sector
distribution] plus the chief executive officer of the ESDF itself and two members from international financial
institutions.

Staffing: The ESDF should have a lean organizational structure of 20–25 professionals and support staff hired
under international financial institution staffing and remuneration guidelines, approved by the board and free from
political interference.

Regulatory oversight and corporate governance: The ESDF must have multiple, independent levels of
oversight for provision of products. As a primary filter, all fund and some non-fund114 based products for energy
projects must be channelled through domestic and foreign financial institutions meeting the prescribed minimum
participation/book exposure requirement. All requests for provisions of project development fund and fund and
non-fund based products must be critically reviewed and evaluated by quality independent domestic and foreign
technical experts, advisors, or firms on a panel of technical advisors approved by the board and reviewed annually
and submitted to either the full board or a subcommittee via ESDF management for approval.

B. Existing, Planned and Concept-Based Fund Vehicles
Pakistan has experimented and continues to experiment with the variety of energy and infrastructure fund vehicles
described below.

Private Sector Energy Development Fund: The first such vehicle was the Private Sector Energy Development
Fund (PSEDF) set up as a public sector owned facility under the 1994 Power Policy. It was placed under the
administration of the National Development Finance Corporation that today no longer exists. The PSEDF115 provided
debt financing of up to 30% of financing requirements of private sector energy projects with project sponsors
required to inject between 20%–25% equity and to generate debt of between 45%–50% from domestic and
international sources. The PSEDF still exists under the National Bank of Pakistan (NBP) under which it was placed
after NDFC was dissolved, but it has become entirely a loan recovery vehicle and is not undertaking any new
financing to the energy sector. While initially successful in promoting private sector participation in the energy
sector, PSEDF fell victim to its placement under NDFC that ultimately fell victim to the inefficiencies that caused the
demise of the public development finance institution sector as a whole.
Infrastructure project financing facility (IPFF): Post PSEDF, an initiative to set up an IPFF as the funding partner to
infrastructure project development facility (IPDF) was undertaken in 2006. Conceived as an infrastructure
financing facility focusing on public private partnerships under an NBFC structure, it failed to materialize due to
differences among stakeholders and co-financiers as to the structure and modalities of the facility. It lacked the

113

An Islamic financial certificate, similar to a bond in Western finance, that complies with Sharia, Islamic religious law.
Any non-fund based product generating a contingent liability
115 The detailed workings of the PSEDF are provided in Appendix 1
114
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capacity within its design to provide funding for pure private sector infrastructure projects. Despite recent attempts
by the IPDF to reinitiate the facility, it remains only a paper initiative.
SBP's infrastructure development and financial institution concept: Another paper initiative is a proposal in concept
form from the SBP for setting up an infrastructure development and financial institution regulated by the SBP with a
mix of foreign investment(25%), public sector [including possibly SBP] (25%) and international financial
institution (50%) shareholding. The conflict of interest with the SBP simultaneously as a shareholder and regulator
is apparent and beyond that no system of ring fencing regulationever proves wholly effective in maintaining
sufficient arms length.

Energy Development Fund (EDF): More recently in 2010 in response to the energy crisis, the Ministry of Water
and Power (MWP) initiated work on the EDF for which the government has pledged PRs 20 billion. The EDF
structured on the PSEDF raised concerns from potential investors and co-financiers (the FODP). It seeks to revive
the failed development finance institution structure, intends to provide discounted financing (3%–4% less than
commercial lending rates) with extra long grace periods of up to 8 years that can cause distortions in the price of
capital and risk consequently affect the future structure of the energy sector. It is also restrictive permitting
financing to only hydro power projects (HPPs), coal, and renewable IPPs. The proposed board also has a heavy
public sector presence and the EDF intends to lend directly to IPPs, undertaking examinations and appraisals of
loan applications in-house while simultaneously also taking an equity interest thus opening up capacity and
conflict of interest issues.

Alternate Energy Development Fund (AEDF): The Alternative Energy Development Board (AEDB) has also
initiated the creation of an Alternate Energy Development Fund (AEDF) targeted at renewable energy projects under
Section 42 of the Companies Ordinance 1984 as a non-profit company limited by guarantee. It proposes a board
with equal representation of public, private, and donor representatives.
It is essential that these fragmented initiatives are consolidated and a single entity for energy sector financial
intervention is created with the capacity and depth to make a substantial impact in tapping domestic and foreign
capital flows.

C. Energy Sector Fund Activities
The ESDF would provide equity injections, credit and guarantee lines from the government and FODP members
which would enable it to provide project development support and fund-based and non-fund based products on a
non-restrictive and commercial basis. The ESDF should have two separate areas of activity split into at least two
separate funds under its management. The ESDF structure and activities are mapped out in the figure below.
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Figure H.1: Energy Sector Development Fund Structure & Activities

Source: ESTF Secretariat.

1. Project Development Fund (PDF)
Fund design: Starting with $100 million equity and building it up to $250 million (PRs20 billion) within 18
months, the PDF should be operational within 12 months of project approval to cater to the needs of the public and
private sectors to develop projects and bankable project feasibilities that can easily translate into investments.
While the primary demand for the PDF is expected from public sector entities especially the Private Power and
Infrastructure Board (PPIB), the Water and Power Development Authority (WAPDA), AEDB and the provincial
energy sector development bodies, there shall be no restrictions on the private sector on facility utilization. HPP's,
indigenous and imported coal, and renewable energy projects are expected to generate the bulk of requests from
this fund.

Fund products: The PDF should provide either a credit line or pre-project-equity that can either be bought out or
converted into a loan once the project is successfully divested through a transparent process and achieves
financial closure. The PDF could also expand its activities to provide advisory and policy support by tapping
domestic and international expertise.
2. Energy Sector Development Fund
The ESDF should provide fund and non-fund based facilities on commercial terms and competitive rates to
primarily the private sector; however, public sector access to funds could be permitted on a case-to-case basis
and would follow standardized screening and credit cycle processes. The board of the ESDF would decide, set,
and periodically review the maximum exposure limits to the public sector based upon the situation and/or private
sector demand. The ESDF should have credit lines of $1 billion and guarantee lines of another $1 billion in place 18
months after initiation as it is essential to have robust systems in place prior to initiating full-scale operations.
The ESDF would provide the following fund-based and non-fund based products.

Fund-Based:
i.

on-lending of primarily subordinated credit lines to financial institutions matched by a minimum their
own book (recommended minimum 30%) exposure in to the energy project;
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ii.

lending of outlier year credit for tenors beyond the capacity of domestic institutions to manage; 117

iii.

direct equity injections into energy projects to be bought out or converted into a loan once financial
closure is reached. To manage potential conflicts of interest and moral hazard risks, equity injections by
the ESDF into a project would automatically bar ESDF from providing any lending or a non-fund based
facility entailing the creation of a contingent liability on its books to the same project until the equity is
bought out or transformed into debt.

Non-Fund Based:
i.

guarantees for energy projects including corporate and political risk mitigating instruments like partial
risk mitigating guarantees issued by international financial institutions and bilateral donor agencies118 to
back commitments by the government particularly for international investors;

ii.

hedging Instruments for managing interest rate and currency risks, particularly during the project
construction phase when particularly domestic financial institutions are exposed to currency risks.119
These instruments120 include interest rate swaps,121 currency swaps,122 and interest rate caps and
collars.123

Up to 13 years terms for loans have been approved by domestic FIs for Eps.
The HUBCO transaction was the first utilization in Pakistan of a partial risk guarantee from the WB (US$ 240 million) to a private sector entity as well
as the first co-guarantee
with another FI, the Japan Export-Import Bank (US$ 120 million)
119While currency risk becomes a pass-through item once the project starts operations, during the construction phase, movements adversely affecting
rupee/foreign exchange (usually $) parities can suddenly increase project costs and consequently lending lines need to be enhanced or risk project
delay/failure. Under the 2002 energy policy, a number of domestic financial institutions had to enhance credit lines to IPPs under construction from
2006 to 2009 when the rupee-dollar parity changed from PRs60–62-$1 to PRs80–84-$1.
120Based on instruments provided by the World Bank in its document “Guidelines for Using Hedging Products” March 23, 2009
121“Interest rate swap transaction” means swapping the interest rate basis of a loan or other obligation of the Borrower from a floating to a fixed rate or
vice versa
122“Currency swap transaction” means swapping the currency of a loan or other obligation of the borrower into any other approved currency.
123“Interest rate cap” means, in respect of an ESDF hedge, placing a ceiling, on a floating rate of interest while an “interest rate collar” means, in respect
of an ESDF hedge, placing a ceiling and a floor on a floating rate of interest.
117
118
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