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IV. Objective
The purpose of this plan is to provide a road
map for Pakistan to achieve greater energy
self sufficiency by pursuing policies that are
sustainable, provide for energy security and
conservation,
and
are
environmentally
friendly.
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V.

Executive Summary
The Economic Advisory Council set up by the Government of Pakistan
mandated an Energy Expert Group to prepare an Integrated Energy Plan
which would provide a short, medium and long term strategy. This
executive summary is an overview of hundreds of man hours of
discussions, interviews, research and studies including analysis of plans
from different countries undertaken by the members of this Energy Expert
Group. Subsequently a Focus Group was set up in order to undertake the
task of collating, digesting, integrating and articulating the work of the
various sectoral study groups which included:


Exploration & Production



Natural Gas and LNG



Oil (including Refining, OMC, LPG and Ethanol)



Power (Hydel, Thermal, Transmission and Distribution)



Coal



Alternative and Renewable (Wind, Solar, Mini-Hydel, Bio-Mass, Bio-Diesel)



Nuclear

Meeting the energy challenge is of fundamental importance to Pakistan’s
economic growth and its efforts to raise levels of human development. The
broad vision behind the integrated energy plan is to meet the demand for
energy needs of all sectors in a sustainable manner at competitive prices
with a greater reliance on indigenous resources. Further, lifeline energy
needs of all households must be met even if that entails directed subsidies
to vulnerable sections of society.

Economic Prospects
Pakistan’s future economic growth depends on its ability to meet these
challenges by implementing an integrated energy plan for the country.
Real GDP growth for the proposed Integrated Energy Plan period (20092022) is projected at an average of 5% per annum. This compares with a
historic average real rate of economic expansion of 5.14% between 1959
and 2008, and nearly 7% over the past five years. Pakistan has historically
experienced short, intense spurts of growth lasting typically 4 to 5 years,
followed by several years of low/sluggish growth and investment. In each
case, high economic growth has coincided with periods of greater capital
inflows into the economy, with official capital (multilateral/bilateral)
playing a large role in most episodes of growth, barring the most recent.
In projecting Pakistan’s average annual real GDP growth for the Integrated
Energy Plan period, the following factors/assumptions have been used.
First, that Pakistan’s energy availability constraint is relaxed gradually
over the forecast horizon, with a somewhat modest improvement in the
first five years. In addition, myriad other constraints to faster economic
growth in the medium term have also been explicitly recognised, such as
the possibility of a slow return of investor confidence (due to internal
security challenges and/or political stability issues), the possibility of
capital flight and brain drain, and the continuation, and indeed worsening,
of water stress, among others. In the longer run (ie beyond the first five
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years of the forecast horizon) many of these constraints have been
relaxed, predicated on the continuation of macroeconomic stabilisation
policies and the attendant structural reform, which is expected to lead to
greater economic efficiency and productivity.
In addition, a key assumption in the longer run is a strong “peace
dividend” accruing from lasting and robust moves towards regional peace
in South Asia. Clearly, the non-attainment of any of these conditions will
introduce serious downside risks to the growth forecast.
To attain this growth rate through to the year 2022 and to meet its
objectives of greater self reliance, Pakistan needs, at the very least, to
increase its primary energy supply twofold and its electricity generation
capacity/supply three times from 2007-08 levels.
If we continue ‘business as usual’, i.e with a heavy reliance on
hydrocarbons, the import bill for meeting our energy requirements
would increase from USD 12 billion in 2007/8 to USD 41 billion by
the year 2022 based on crude oil price of USD 70 per barrel. The
objective of this proposed plan is to reduce the import bill to
$ 17 billion by the year 2022. It is, therefore, imperative that the
energy mix be changed to provide a more affordable and sustainable
energy model for the country which maximizes the use of indigenous
resources.

Energy Sectors
Based on the above mentioned growth rate, in the year 2022, the power
generation capacity will need to increase to 50,000 MW from the current
power generation capacity of around 14,000 MW. The existing demand for
Natural Gas is 4.5 BCFD and if no change is brought in the policies the
demand will reach to 10.12 BCFD by the year 2022. Similarly, the supply
of 3.9 BCFD will probably be reduced to 2.17 BCFD. It is therefore
essential that the demand be prioritized so as to reduce it to 6.6 BCFD by
2022. Subsequently, policies and plans must be developed to
increase indigenous production of Natural Gas to a minimum of 5
BCFD by 2022.
Though Gas will remain a major part of Pakistan’s energy mix it is critical
that Coal, Hydro and Alternative and Renewable sources of energy be
developed vigorously by 2022. Energy through Coal should be considered
as the next primary source of energy for power generation for our country.
The present estimates suggest that the 185 billion Mtons of Coal
which are equivalent to around 617 billion barrels of crude oil, if
estimated at $50 per barrel it is an asset worth US 30 trillion
dollars. These Coal reserves are enough to provide over 20,000MW
of electricity for a period of 40 years. Therefore the proposed
Integrated Energy Plan has been designed on the premise that coal will be
the next dominant indigenous resource in this country’s future energy mix,
especially for power generation
Pakistan is blessed with huge potential for the development of clean,
Alternative and Renewable energy particularly, solar & wind. Various
studies have identified the magnitude of the opportunity in this sector and
the expert group strongly recommends that the component of the
Alternative and Renewable sources of energy should form at least
12 percent of the total energy pie by the year 2022.
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To achieve the above objective of increased use of Coal and Alternative &
Renewable energy, the Government will need to provide bold and
financially attractive policies to invite both international and domestic
investors.

De-Regulation
While the deregulation of the energy sector must continue, it is necessary
that the consumer is given a choice in selecting a supplier or a service
provider for Gas/Electricity on the basis of competitive pricing and high
standards of service. Such models are already in place in number of
countries.
To create an enabling environment for such a model to emerge, it would
be necessary to break up the existing monopolies of DISCO’s and Gas
utility companies.
In Pakistan, Oil Distribution, Telecom, Banking sectors etc. are examples
where such a model has benefited the country and the consumer.

Regulatory Authorities
The Energy Expert Group recommends an independent balanced role be
played by the Regulatory Authorities, which must ensure transparency,
create level playing field, develop and enforce standards and protect
consumers against predatory pricing, cartels and monopolistic trends. The
Regulatory Authorities should comprise of qualified and competent people
representing a mix of stakeholders’. Further, the Regulator should enjoy
complete independence under a legislative framework.

Creation of National Energy Authority
The Integrated Energy Model project presently being undertaken by Asian
Development Bank will allow for increased understanding of how the
various variables within the energy sector and national economy are
interlinked. Such tools would be essential for making medium and long
decision for the energy sector. For an integrated approach on energy, a
single Ministry/Authority would be needed.
To quote the views of the Asian Development Bank:

“Decision making – decisions are required today for the medium and long
term energy securities. Currently, there appears to be confusion about the
proper decision making authorities in terms of additional generation capacity
(one example). The Plan's recommendation of a National Energy Council with
proper decision making authority is a strong move to address this issue”.
It is the recommendation of the Energy Expert Group that a
National Energy Authority be formed. This Authority must comprise of
the best of Pakistan’s industry professionals from the state, private and
public sectors. This Authority must be created through an Act of
Parliament and must have the ability to coordinate the efforts of all the
sectors, relating to implementation of the integrated energy policy and
provide an oversight of regulatory issues and to work with the relevant
ministries and the planning commission. The Authority will report to the
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Prime Minister and must be headed by an eminent and recognized industry
expert.

Focus on Indigenous Resources
Further, Pakistan must seek to expand its energy resource base and seek
new and emerging energy sources. Finally, and most importantly, Pakistan
must pursue technologies that maximize energy efficiency and
conservation thereby ensuring better demand management.
The proposed Integrated Energy Plan aims to achieve the objective of
maximization of indigenous energy resources thereby reducing Pakistan’s
dependence on imported hydrocarbons.
We must bear in mind that the Integrated Energy Plan is a moving target,
it needs to be updated and refreshed on a regular basis and it must
continue to develop as the economy grows.
The Energy Expert Group has come up with a number of major
recommendations. But the most important recommendation is with
regards to pricing of energy. In the energy sectors the major issues
that Pakistan faces currently relate to the pricing of fuels and other
sources of energy. To attract investment, there is a need for greater
transparency of the pricing mechanisms. The right pricing policy can lead
to conservation and the more efficient use of available resources. To waste
it by burning it for heating water or in inefficient power generation is a
waste. We should focus on conservation of our local resources and the
most efficient use of imported fuels.
The poorest and the most vulnerable section of society should be
supported by DIRECT subsidies.
If the energy plans and policies are to be operationally meaningful, there
is a need for periodic review of the energy policy. The review may be
taken at least once in three years and the planning horizon extended at
each time by 15 years.
The Energy Expert Group strongly recommends singular ownership of this
plan for implementation with specific targets for delivery within a given
time frame.
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VI. Summary of Sectoral Recommendations
1)

Exploration & Production – Oil & Gas

a)

Pricing: The single most important factor in attracting investment and
making the country a preferred destination for international oil companies
is the wellhead price offered for natural gas. It is recommended that the
well head gas pricing should be based on 70% of a basket of
imported crude price with upper and lower trigger points.

b)

Security: To have a formula of making the local population as
stakeholders. It is felt that greater incentives to the local population
would provide a sense of participation in the exploration effort. Apart from
provision of jobs the local population should be given equity in the
exploration block through a mechanism that would give them
representation on the local management committee and ensure a
percentage of future earnings from the block.

2)

Gas Sector Downstream

a)

RLNG to replace liquid fuel in power sector. LNG Policy 2006 may be
revised accordingly. All new Power Plants to be duel fuel CCGT plants.

b)

Merger of SSGC & SNGPL transmission business for better distribution /
allocation of gas according to the requirements and need.

c)

Proper Unaccounted for Gas (UFG) control system should be introduced in
both the Sui companies as 1% reduction is nearly equals to 40 mmcfd.

d)

Gas Utility companies to work on margin based system as commercial
organizations.

e)

Gas subsidies to be eliminated.

f)

No Gas for water heating, Solar water heaters to be used.

g)

No expansion of Gas Distribution Network and LPG/Air mix system to be
used wherever possible.

h)

Review of Load Management & Gas Allocation Policy and propose
following changes in the priority list:
i) Power Generation
ii) Industry
iii) Commercial
iv) Domestic
v) CNG

i)

CNG should only be used for buses in major cities.

3)

LPG Sector

a)

LPG pricing should be market-driven and based on import parity
pricing as stated in the LPG Policy 2001 and 2006.

b)

OGRA intervention on determination of consumer prices should be in the
extremis as per the policy and should take place when obvious
cartelization appears to be taking place in the marketplace.
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c)

Similarly determination of price reasonableness should be avoided
to ensure that market is completely deregulated. This is in line
with free markets where single prices are not the only focus.

d)

OGRA’s focus should be on increased supplies to the market mainly
through imports and local production so as to ensure elimination of price
volatility, shortages and predatory pricing. This requires appropriate
investment not only in increased storage but also into LPG transportation.

e)

PDL/Royalty should be imposed on LPG production at low cost
from local gas extraction plants due to low cost of indigenous gas.
PDL/Royalty collected should be used to provide a safety net to
the vulnerable section of the society.

f)

A policy for a transparent and level playing field be developed for setting
up of LPG extraction plants and discourage monopolistic trends.

g)

Encourage the use of LPG in multiple applications viz; including power
production, as Synthetic Natural Gas as a peak load shaving fuel to
replace other fuels.

h)

LPG marketing companies collectively should be required to maintain a
reserve of at least two weeks worth of stocks.

4)

Refining Sector

a)

All refineries in Pakistan are hydro skimming. The international crude and
product price trend have forced the Hydro skimming margins to stay
negative and in the near future it is highly unlikely that this trend will
change anytime in the future. It is our recommendation that the existing
refineries be supported for a limited period and directed to
upgrade and expand in a defined timeline.

b)

Investors should be encouraged to set up only ‘Deep Conversion’ refineries
and develop valuable petrochemical products.

c)

No second hand refineries to be allowed unless they have secondary
processing facility in place.

5)

Oil Sector Downstream

a)

A thorough study should be undertaken to evaluate the requirement of
pipeline infrastructure for transportation of liquid fuels across the country.
In the medium and long term, Gwadar port should also be developed for
oil import to other parts of the country via connection with the White Oil
Pipeline, Mehmoodkot -Faisalabad - Machike and appropriate extensions.

b)

At PQA, FOTCO utilization which is currently running at 100% capacity can
be improved by increasing the draft to enable import of larger cargoes,
and through provision of night-time navigation.

c)

Current storage facilities and jetties of different entities viz; as Engro
Vopak and Progas at PQA should also be used to handle liquid
hydrocarbons in order to alleviate this congestion.
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d)

Once existing jetty capacities have been fully utilized more jetties should
be planned and built to ease traffic at current facilities and to avoid foreign
exchange hemorrhage due to demurrages.

e)

Strategic Relationship with Suppliers: Contingency Plan required meeting
supply constraints arising due to Strait of Hormuz closure from war. The
energy plan needs to explore possibility of swap arrangements for crude and
products.

f)

Strategic Stocks: The requirement should be increased to 30 days or more and
should not be confused with the inventories of the OMC’s and refineries. The
strategic stocks should be built and managed by GoP or by industry on
commercial Terms with GoP.

g)

Pricing: A well thought out pricing policy that protects all stakeholders
should be developed and adhered. OMC’s/Dealers margin should be
fixed at a level that provides reasonable return to encourage
investment in infrastructure. Margin Policy should have a floor & a
ceiling on margins.

h)

IFEM: Prices should be deregulated and in each city should be based
on a refinery price plus freight. This will prevent the loss of revenue
through the abuse of IFEM.

i)

Product Prices need to be harmonized between competing fuels i.e Diesel,
Motor Gasoline, CNG and LPG.

j)

Lack of level Playing field: An infrastructure company to be set up which
should own & manage storage facilities, pipelines, hydrant systems and access
available to all OMCs on payment of storage fee & throughput charges.

k)

During winter months Pakistan consumes 125 CST fuel oil. All the
refineries in Middle East which are source of supply of fuel oil to Pakistan
do not produce 125 CST product. Pakistan is paying a premium on having
180 CST product blended primarily at Fujaira (UAE) to meet this special
specification for Pakistani market. It is recommended that future imports
of fuel oil be based on 180 CST product specs. This will require the OMC’s
and the consumers to provide appropriate facility to receive such products.
With this decision, the Country will save approximately 15-20 million
dollars per annum based on current consumption and current prices.

l)

Pakistan has been very late in implementing strict guidelines on the amount of
sulfur in the diesel which is sold in the market. As a result, we are the only
country in the region which is selling 1% sulfur diesel, which is contributing to
the degradation of the environment as well as creating health problem for
vulnerable section of society. In case of Motor Gasoline, where the western
world has implemented Euro IV specs for engines to reduce harmful
emissions. Pakistan is still struggling on meeting Euro I specification for
vehicles engine specs. Similarly for fuel oil, Pakistan continues to market 3.5%
sulfur which is extremely harmful for the environment. Beside this
specifications like CCR make the Pakistani product unique in the region and no
refinery in the Middle East produces such specification which requires blending
in Fujaira and addition at least $3 per Mtons to the acquisition cost.

m)

Liquidity and Financial issues: Due to the inability of GOP to pay its receivable
on time whether directly or through PEPCO/WAPDA has resulted in OMC’s
being short of funds to import diesel and furnace oil. Moreover, GOP decision
not to pay interests on delayed payments has considerably impacted OMC
margins.
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6)

Power Sector
New generation additions

a)

Expedite installation of IPPs already 4500 MW contracted until
2011 through a direct intervention from the Government of
Pakistan by the set up of a Long Term Capital Funding programme
with multilateral institutions and major Pakistani banks.

b)

Induction of fast-track generation Capacity (about 1000 MW) thru PPIB
needs to be expedited. Special funding assistance through the Pakistani
banking system will be needed in order to ensure these projects are
implemented quickly.

c)

Installation of new power plants in public sector including 2 plants of 1000
MW capacity already contracted for GENCO-III.

d)

The IPPs which do not fit into any least cost generation expansion plan
should not be inducted in the system.

e)

In the medium term, generation should be added in large clusters of
3000-4000 MW at strategical locations in line with the ‘least cost
generation expansion plan’ determined through a Master Plan

f)

Hydro capacity of 17,392 MW to be inducted at any cost.

g)

Requirement to construct 3-4 large dams simultaneously/concurrently.
Coal Generations

h)

Induct a minimal of 10,000 MW power generation on local coal by 2020 for
base load plants thru public & private partnership.
Upgradation of existing Plants

i)

Replacement of outlived and inefficient GENCOs plants:
i) Guddu – 4 de-rated and inefficient machines (300 MW) to be
replaced by 800 MW CC for the same fuel ($ 700 mln)
ii) Multan – existing outlived and inefficient plant to be replaced
with 400 MW CC for the same infrastructure facilities ($400)
iii) Faisalabad – Existing inefficient and de-rated plant to be
replaced by 250 MW for the same infrastructure facilities ($
250 mln)
Co- Generation

j)

Utilization of captive power plants capacity: Encourage and give
incentive to sugar mills to install high pressure boilers on existing
plants to tap a potential of about 1000 MW on Bagasse during
season and on coal, local or imported, during off season.
LNG based Power Generation

k)

Addition of 3000 – 3500 MW of generation based on imported gas/LNG in
load centers for a total capacity addition of about 9000 MW until 2020
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Alternative and Renewable Energy
l)

Induct 17400 MW thru wind/solar by 2022.

m)

Create an enabling environment for fast track power generation by
improving the Regulatory regime. (See section on Alternative and
Renewable)
Cross Border Power Trade

n)

Cross Border power corridors
i)

Feasibility to be finalized for cross border power import

ii) Implement Project for import of 1000 MW from Iran and 1000 MW
from Tajikistan.
Transmission
o)

To develop a transmission system which will facilitate power transportation
efficiently from the new generating stations to the load centers in the
middle of the country. The main outlay will be on the transmission system
for dispersal of power from large hydro power stations on upper Indus and
for coal & renewable in the south. This transmission system will be part
and parcel of the generation projects. Total capital outlay expected is US$
5-6 bln.
Hydro

p)

Hydro capacity of 18000 MW that must be inducted by 2022.
Dam

Capacity (MW)

Basha Dam

4500

Neelam Jhelum
Kurram Tangi

969
83

Munda

740

Kohala

1100

Dasu

4000

Bunji

5400

Akhori

600
Total

17,392

Indigenous resource therefore all projects need to be prioritized.
Distribution
q)

Reduction of peak demand thru energy conservation and load
management measures, as a MW saved is in fact better than a MW
generated.

r)

Closure of shopping centers/ plazas after sun set be made as a national
policy. The provinces be taken on board

s)

Energy conservation and demand supply management be included in the
curricula of schools and colleges

t)

Demand Market Participation (Incentive for customers to reduce load)
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u)

Interruptible contracts

v)

Load rationing

w)

Tariff should be rationalized in a manner so that high consumption
domestic customers pay higher cost for using air conditioners and other
appliances. This will help curtail overall consumptions and will increase
revenue.

x)

Smart metering system be developed and be implemented within next
three years as a national policy

y)

For Loss Reduction, focus is required on HESCO & PESCO both for
technical & commercial losses.

7)

Coal Sector

a)

Power projects should be planned in stages i.e. short, medium and long
term. In the short term (18-24 months) 150 MW Lakhra coal plant should
be rehabilitated to bring the capacity at a level of 125 MW, the second part
of consolidated Lakhra coal block may also be simultaneously developed
for a new 150 MW power plant in the same area.

b)

Exclusive agency for coal mining for power generation should be
established to facilitate one-window operation for potential
investors.

c)

Exclusive integrated coal mining and power generation policy
should be developed to provide comfort to the investor.

d)

Coal pricing mechanism must provide a minimum of 15% return on
investment.

e)

Indicative reasonable and affordable tariff on coal projects should
be developed to attract potential investors and may be based on
already carried out feasibility study on Thar coal.

f)

The construction of the power plants and open-cast mining projects at
Thar should be initiated simultaneously.

g)

To exploit the vast coal reserves of Thar, GoP should provide incentives for
investors, both financial and in the form of infrastructure development. In
the medium and long-term the Thar Coal Reserves may be exploited
through large-scale open cast mining and development of mine-mouth
power generation plant in stages to generate 350-600 MW.

h)

No private entity has come up to develop an integrated coal based project.
Therefore the GoP must initiate for bringing up the Thar Lignite deposits to
the surface by joint private/public partnership for future industrial
utilization of coal.

8)

Nuclear Sector

a)

The China link needs to be kept engaged and strengthened – as
currently planned. Additional Nuclear Power Plant suppliers should
be explored and approached. Waiver of Nuclear Supplier Group
embargoes may eventually be sought through political strategies.
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b)

Indigenous thermal power plant manufacturing know-how and
capabilities should be increased in the first phase.

c)

For NPPs a technology vendor partnership will be needed.

d)

The pre-project construction time will decrease as experience in NPP
construction builds up and local capability in design, engineering and
manufacturing increases.

e)

Exploration activities need to be enhanced for uranium in the country
through improved security and infrastructure.

f)

Options are needed for the long term national strategy for educate on
greenhouse gases emissions to mitigate global warming. Increases use of
nuclear power is one the key GHG mitigation options world-wide. A
continued nuclear capacity addition and nuclear infrastructure
development is necessary not only for energy security but also to mitigate
GHG emissions in the longer term.

g)

The ability to handle nuclear waste is an essential part of the strategy in
order to mitigate the potential for environmental hazards being created for
future generations.

9)

Alternative Energy & Renewable Sector

a)

Formulation of favorable policy and regulatory framework for deployment
of renewable energy technologies and obligating the utilities to meet a
certain percentage of their electricity demand with RE technologies.
Similarly, power distribution set-ups (DISCOs) should be obligated to
utilize RE sources.

b)

Attractive, fixed ‘Feed-In Tariffs’ for a five year period be introduced that
are competitive with the world market and not based on a “cost-plus
basis.” This would give the RE sector a ‘jump-start’ and enable investors to
‘fast-track’ the projects. It would have a multiplier effect for job
generation and boost the engineering industry in the country.

c)

Setting of firm targets for RE deployment over the short, mid and long
terms taking into account that there are no recurring fuel costs and after
ten years of a project life the tariff will drop significantly as the capital cost
is paid off..

d)

The controversial “Statement of Conditions” governing the Master Lease
Deed for Wind Power Projects must be amended to specifically cater for
Wind Power Projects in order to make them “bankable” projects.

e)

The Gharo – Keti Bandar Wind Corridor be declared a perennial
wind corridor by the Government, dedicated to the development of
wind energy projects as a strategic resource location. This will
help in making these projects bankable as it would be easier for
financial institutions to finance these projects without any fear of
land lease for the project being revoked by the Government of
Sindh at any stage during the project life.

f)

Enactment of legislations for mandatory use of RE technologies.
For promotion of RE technologies, high profile mandatory targets
in government buildings should be initiated to develop success
stories.
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g)

Setting up of Pilot Projects in the public sector for ARE technologies of
strategic importance, e.g., wind, solar, waste to energy etc. in order to
remove certain risk perceptions associated with such projects in Pakistan.

h)

Wherever possible the un-electrified villages of Balochistan and Sind, a
Rural Electrification Program should be continued to provide solar
photovoltaic systems (SPS) to household consumers.

i)

Provincial, city and local governments should be given monetary incentives
to introduce RE technologies in various projects.

j)

Strengthening of AEDB as an institution, both in terms of its legal
mandate and financial resources.

k)

Smart Grids be developed with reversible meters to allow utility companies
to purchase surplus power generated by consumers.

l)

Financial support of the ARE sector by strengthening the Alternative
Energy Fund (AEF) for setting up pilot projects, soft financing of ARE
schemes / systems and R&D support.

10) Regulatory Authorities
It is the Recommendation of the Energy Expert Group that the Regulatory
Authority be:
a)

Governed by independent Board- The members of the Board should
be professionals of private sector, representatives from Consumer
side as well as Legal experts. The governing board should have the
ultimate authority to provide direction lay policy framework for
regulating body.

b)

The regulatory body should not be prone to Ministerial and
Government intervention.

c)

Their working should be transparent in the larger interest of the
consumer as well as the industry.

d)

It should have the Power and Authority to intervene and should
also be given Quasi Judicial Power for enforcement of safety
standards and protection of consumers against predatory pricing,
cartels etc..
Structure of the Board
It is our recommendation that the Board be constituted as per the
following proposed structure:
The Board should consist of five (05) members from Private sector who
are professional and have related experience and standing in the industry.
It should have three (03) members representing the consumer interest.
There should be two (02)
Government/Public sector.

members

who

are

representatives

of

Chairman of the Board should be elected by the member of the Board for
duration of three years.
The Board should meet at least once every quarter to review the
performance of the Regulatory Authority and policy guidelines as and
when required.
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The Regulatory body will report to the Board which will be headed by the
Director General and the remaining members will be constituted as
recommended in the existing Ordinance.
The Board will set for the Authority, Key Performance Indicators (KPI’s)
against which the performance of the Authority will be evaluated.

11) Energy Efficiency & Conservation
a)

National
Energy
Conservation
Programme
It
is
the
recommendation of the Energy Expert Group that a National
Energy Conservation Programme be developed through a dialogue
with all stakeholders and the assistance of international
organizations viz; IEA who have a great deal of experience in the
development and roll out of such programmes.

b)

Energy Allocation - In view of the shortage of indigenous production of
hydrocarbons, all allocations including existing allocations if not tied down
due to water tight Agreements, should be based on efficiency of fuel
usage. The tariff would apply after Allocations are made.

c)

Energy Audits - The GoP should shortlist and hire companies of
international repute to audit energy efficiency of the power sector and
other major energy consumers.

d)

Differential Tariffs - Fuel and utility pricing can prove to be an important
policy tool to enhance energy conservation and efficiency as pricing has a
significant effect on consumer behavior.

e)

Transport Sector - On a macro scale, the mass-transit schemes are
expected to consume less energy than consumed on aggregate basis by
individual cars/ buses.

f)

Building Codes - Building codes should be developed and enforced
as policy tools to encourage energy efficiency in new buildings.
Incentives may be introduced for carrying out energy conservation
effort in old buildings.

g)

Appliance and Equipment Standards - Home appliances may not
consume much energy individually but when combined the total
consumption on this account is substantial.

h)

Fuel substitution using hybrid solutions - Internationally a great deal
of experience exists which shows that long distance transportation of
electricity makes little economic sense. For remote markets it is often best
to transport the hydrocarbon to the market and then to convert it to
electricity.

12) Energy Security
Following are the recommendations with respect to Energy Security:
a)

Developing strategic relationships with buyers - The government
should partner with the private sector in developing relationships with the
regional suppliers to secure future supplies of hydrocarbons.
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b)

National Contingency Plan - this plan is required to meet supply
constraints arising in the event of the closure of Strait of Hormuz due to
war or natural calamity.

c)

Setting up of refineries - the government should also encourage
development of large deep conversion export-oriented refineries in
the country. Such refineries shall also act as safety cushion in the
country in days of short-term refined-product supply shortages in
the region.

d)

Alternate sources of diesel supply - the government should facilitate
import of diesel and other products from India which is emerging as an
important supply hub in the region.

e)

Prudent Financial Management – lack of it is one of the key reasons for
energy shortages for all energy requirements. Inability of GoP to pay its
receivables on time whether directly or through PEPCO/WAPDA has
resulted in refineries and oil marketing companies being short of funds to
import crude oil diesel and furnace oil.

f)

National companies to venture overseas to secure hydrocarbon
supply - To date this has not been possible. We would propose an SPV in
which OGDCL, PPL could be shareholders along with specialist international
companies.

g)

National Strategic Storage - Petroleum stocks play a critical role in
the country’s energy security during supply shocks. Currently the
OMCs are required by the government to maintain 30 days cover of
regulated products but the actual days cover fluctuates and may
be as low as 10 days in periods of short supply.
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1

Creation of Enabling Environment

1.1

Credibility
It is imperative that credibility at all levels be established in order for any
plan or approach to be successful. Credibility can be insured through
consistent policies, their systematic and effective implementation, efficient
operating practices and most importantly the will to have an impartial
approach to all stakeholders keeping balanced socio-economic objectives
in view at all times. A populist approach must also be avoided if Pakistan is
to achieve energy security over the next 3-5 years.

1.2

Consistency and Quality of Energy policies
Although it is recognized that we live in a dynamic environment,
consistency in policies is a must if both investor and public confidence is to
be restored. This can only happen if policies are well thought out, look at
both medium and long term effects and involve all key stakeholders and
are based on sound socio-economic principles that have stood the test of
time. There should be a single integrated energy policy for all sectors of
energy (upstream, mid-stream, downstream, gas, renewable, nuclear,
coal etc). Furthermore the Energy Policy should be linked to our trade,
economic, environmental, security, and foreign policies

1.3

National Energy Authority
Preference should be given to the formation of a single Ministry of Energy.
The two main ministries related to energy --- Water and Power and
Petroleum and Natural Resources do not necessarily have a collective and
integrated country, regional or world view. If a Ministry of Energy cannot
be formed then a high powered body with legislative powers, authority and
necessary empowerment and resources should be established at the
earliest to drive Pakistan’s energy development in the right direction and
in the most optimum way possible. This body’s composition should be well
thought out and it should include members from the Planning Commission,
the Ministry of Water and Power, Ministry of Petroleum & Natural
Resources, the regulators, heads of institutions such as the PPIB, WAPDA
and PEPCO, KESC, industry leaders and responsible members of consumer
groups. At present there is a serious duplication of efforts, systemic
constraints and major issues related to coordination of efforts between
ministries and regulators. Serious and sincere capacity building in all
institutions is required in order for the country to catch up in the race
towards energy security.

1.4

Capacity Building
Serious and sincere capacity building in all institutions is required in order
for the country to catch up in the race towards energy security.
Organizational and human resource development, are probably the most
crucial requirements of the various Government institutions. The selection
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and screening process, the salary structure, recognition and reward
system, behaviourial issues, the organizational structure, associated
systems; all need a re-haul. Many studies have been done on this but
implementation has been found wanting. Policy formulation capability and
strategic planning are other area needing focus and development. Equally
important is the enhancement of management of relationships between
the different organizations and sectors (public, private and community).
The above needs to be coupled with institutional and legal framework
development, making legal and regulatory changes to enable
organizations, institutions and agencies at all levels and in all sectors to
enhance their capacities It is also important to understand that such a
program cannot be done in isolation i.e. ministries that directly interact
with both MoP & NR and Ministry of Water and Power should be part of a
major capacity building program.

1.5

Pricing and Treatment of Subsidies
Pricing needs an in-depth review with regard to the base philosophy. i.e
indigenous Vs imports as well as economic returns to the country of
various sectors. For the oil sector and particularly finished products, a
market based formula was developed which worked well in the time of
relatively low oil/refined product prices but subsequently came under
pressure when refined product prices rose from 2005 onwards. Rather
than reverting to a fixed margin concept (which Ministry of Petroleum did),
the sliding scale mechanism - which factors in effects of low and high
product prices -- should be seriously considered. It is also imperative that
the consumer should be able to see the effects of rise and fall of oil prices
in retail prices. Again this enhances GoP credibility. POL products should
continue to be priced at C&F import parity and end price should not
contain any subsidy. Subsidy whenever needed should be provided directly
through support programs e.g. food stamps.
Gas has been priced very low as compared with competing fuels resulting
in high gas demand and a consistent lack of investment, energy efficiency
or conservation. Gas should be priced in parity with international crude oil
prices and ultimately with international LNG/NG prices. Furthermore, the
government should stop subsidizing the use of gas by domestic users, in
transport and in the fertilizer industry. The elimination of subsidies will
render significant quantities of gas available for power generation and
industrial consumers which are otherwise using much more expensive
liquid fuels. This is logical because any gas imported should be at crude
price parity. This formula is not a new one and was the basis for pricing
natural gas till the late 80’s.
For LPG (which is a de-regulated product) the GoP has provided an indirect
subsidy of Rs. 1 billion per month through the capping of local state sector
producer prices. The end pricing still remained in general in line with
international prices but rent seekers and middle men made the money. If
C&F based Import Price Parity is brought in place it will provide incentives
for local producers to increase production thereby increasing locally
produced LPG for the Pakistan market and during the winter peak season
supply of imported LPG will not be hindered due to artificially low producer
prices. The additional revenues of state sector producers could then be
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used to directly subsidise the neediest in society. For more information
please see Appendix VII Annexure 4.
In general the price across the energy value chain (producer to consumer)
should be transparent and least prone to government intervention.

1.6

Integrated Energy Plan and Energy Mix
The first step taken to develop a reasonable data base was the “Energy
Outlook” developed by Petroleum Institute of Pakistan. However its
methodology needs considerable revision as it is based on a simple
regression analysis. It does not take in to account future pricing of
competing fuels, and does not factor in probabilities.
In our view the Planning Commission has taken a step in the right
direction by initiating an Energy Optimization model. However any model
is as robust as the assumptions it is based on. It is therefore important
that key stakeholders be involved in the development of this model and it
be part of the Energy Commission’s mandate.

1.7

Enablers, Facilitators and Policy Makers
At present the development of power, petroleum, coal and alternative and
renewable policies have been developed by relevant Ministries. This has
meant that there is no coordinated effort to develop an integrated energy
plan.
The Planning Commission and the organizations noted below all have a
critical role to play in the development, facilitation, implementation and
ultimately management of such policies.
The enablers and facilitators include:








Board of Investment
Ministry of Petroleum
Hydrocarbon Development Institute of Pakistan
Enercon
Ministry of Water & Power
i. WAPDA
ii. AEDB
iii. PPIB
Pakistan Atomic Energy Commission

In order for them to operate to their full potential these organizations
require for there to be a coordinating, implementing and policy making
institution which takes ownership and then drives the agenda for change
in the country. Witness the lack of success in the development of either
coal or alternative renewable energy resources. The integration is not only
required at Federal level but with the Provincial governments and the
distribution companies that operate in these provinces. This entity must
surely be the proposed National Energy Authority.
Some of the key issues that are faced by the energy sector include:



Capacity building
Technology
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Research and Development
Coordination between different organs of the state
Dissemination of knowledge and experience
Continuity of policy structures

These are various aspects of the National Energy Authority that it will need
to take ownership for and to drive the national agenda on Energy.
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2

Pakistan’s Energy Demand & Supply

2.1

Total Energy Demand & Consumption Pattern
Primary commercial energy supplies in Pakistan have increased by 3.8%
during 2007-08 to 62.9 MMTOE from 60.6 MMTOE in 2006-07. The growth
rate has decreased slightly from 4.4% in 2006-07.
The share of natural gas in primary energy supplies during 2007-08 was
47.5% followed by oil 30.5%, hydro electricity 10.9%, coal 9.2%, nuclear
electricity 1.2%, LPG 0.7% and imported electricity 0.1% as depicted in
Figure 2.1.
Figure 2.1
Percentage of Energy Mix 2007-08
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Natural gas production during the year increased from 3,873 to 3,973
MMSCFD a 2.6% increase over the previous period.
Oil production increased to 69,954 from 67,438 BBL per day a 3.7°/o
increase over 2006-7.
Drilling activity showed slow progress as compared to the preceding two
years. During 2007-08, 27 exploratory wells were drilled as compared to
36 during 2006-07 and 33 during 2005-06. The number of development
wells drilled during 2007-08 was 53 as against 41 during 2006-07 and 31
during 2005-06. The drilling efforts resulted in 11 discoveries mostly of
gas/condensate, out of which 5 were by OGDCL and 6 by 1other
companies.
Oil consumption increased by 7.3% during 2007-08 over the preceding
year. The main increase was in the transport sector 18% followed by
domestic 14%, agriculture 12% and power 5% sectors. Consumption
declined in industry and other government sectors by 33% and 5%
respectively. Product-wise, gasoline consumption increased by 27.3% and
HSD by 13.5% while Fuel Oil showed an increase of 1.2% over the
preceding year.
Imports of petroleum products increased overall by 8.4% as compared to
2006-7. High Speed Diesel (HSD) imports increased by 13.5% while Fuel
Oil imports decreased by 1% during 2007-08. Refinery production was up
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by 4.2% producing about 10% more quantities of HSD and gasoline during
2007-08 as compared to the preceding year.
Natural gas consumption increased slightly by 4.4% during 2007-08 as
compared to the previous year. The main increase was in the transport
sector 28% followed by domestic 10%, commercial 8% and industry 5%.
Natural gas consumption decreased during 2007-08 in the cement industry
by 13% and in the power sector by 1% over the previous year. It may be
noted that total demand for Natural Gas which is estimated at 4.5 BCFD
while supplies were restricted to 3.9 BCFD leading to shortages and
disruption of supplies.
Coal production increased by 13% in 2007-08 due to mining
recommencement at Barkhan coalfield in Balochistan. Coal imports have
also gone up by 40.8% to 5.98 Million Mtons resulting in an overall
increase in coal supplies/consumption by 28.1% over the preceding year.
A major part of the increased supplies were consumed in the cement and
other industries for firing boilers. Consumption of coal in power generation
decreased by 1.3%, from 164,397 MT in 2006-07 to 162,200 MT in 200708 as the Lakhra coal fired power project continued to operate below
capacity.
Electricity generation during 2007-08 decreased by 2.6% with a 10.2%
decrease in hydel generation over the last year due to reduced water flows
because of a poor monsoon and reduced water storage capacity.
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2.2

Pakistan Energy Outlook: Highlights
It is the view of the Energy Expert Group that Pakistan’s GDP is expected
to grow between the range of 3.5 to 5.0% energy demand over the next
15 years is expected to grow to 122.46 MMTOEs by the year 2021-22.
Domestic energy resources, which supplied 43 MMTOEs in 2007-08 are
expected to produce 88 MMTOEs by 2021-22 as per Energy Expert Group
Plan. The Primary Energy Mix will see a significant shift from Natural Gas
to Hydel, Coal and Alternative & Renewable resources which will diversify
sources of energy.
If we maintain the ‘business as usual’ attitude, Pakistan is certain to face a
large and growing energy deficit during the next 15 years. The major
portion of this deficit would have to be met through imports of
Hydrocarbons which Pakistan’s limited foreign exchange reserves will not
be able to afford. This is why the Expert Energy Group has suggested a
radical rethink of energy policy in Pakistan by focusing on self reliance and
diversifying the energy mix. Pakistan’s peers do not rely as much on
hydrocarbons. Most of these countries whether India or China relies to a
greater extent on coal for their power generation.
Due to the large transmission and distribution gas grid in Pakistan, Natural
Gas will continue to play a major role in Pakistan’s energy mix. Pakistan
will therefore need to arrange gas imports both through cross-border gas
pipelines and in the form of liquefied natural gas (LNG) to meet the deficit.
In view of expected petroleum product supply gap, it is also expected that
a number of new refining projects will be implemented during the next
decade.
It is in the country’s national interest to develop its domestic energy
resources including increased onshore/offshore oil and gas production and
sustainable development of the Thar coal reserves, Alternative &
Renewable resources as well as in the Nuclear sector. Despite these efforts
Pakistan’s dependence on imported energy will stay more or less at 30%
of its energy supply. Other models considered by PWC, Hagler Bailey and
Petroleum Institute of Pakistan have shown a major shift to over 70%
reliance on imported energy.
There is an urgent need to bring significant improvement in the high
conversion and transmission losses of the power sector along-with
enforcement of energy conservation and efficiency measures in all
consuming sectors. For this the Energy Expert Group proposes serious
demand side management. One of the means of controlling demand has
been successfully adopted by South Africa and Brazil and that is to insist
that consumers, industrial and domestic, producers of energy viz; power
generators, utilities should voluntarily reduce energy consumption by 10%
across the board through energy conservation and improve efficiency by
reducing transmission and conversion losses across the board through
clearly thought through measures.
The energy demand and supply forecast developed by the Energy Expert
Group reveals that over the period 2008-22 the primary energy demand
will grow at a higher rate as compared to the rate achieved in the past
despite higher energy prices. The growing energy demand will be met by
resources such as natural gas, oil, coal, hydel and by nuclear and
renewable.
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Pakistan’s total primary energy demand is expected to increase
from 62.9 MMTOEs in 2008 to 122.46 million TOEs in 2022. During
1992 – 2008 primary energy requirements of the country increased at an
annual average growth rate of 5%. Natural gas remains a dominant fuel in
2008 providing 47.5% of the current energy mix it will be reduced to 28%
by 2022 out of which 7% will be through imports. The oil (i.e. petroleum
products) share in total primary energy demand is expected to decline
from 30.5% in 2008 to 20%. Coal’s share in the total primary energy
requirements is expected to increase from 9.2% in 2008 to around 15%
by 2022. It may be mentioned that Government as part of development of
indigenous energy resource base is aiming to increase Coal’s share
significantly as the country has large reserves of coal at Lakhra (1.3 billion
metric tons) ), Sonda (7.1 billion metric tons) and Thar (175.5 billion
metric tons. However on ground progress with respect to the development
of infrastructure and mining has been very slow. This needs to be
changed through the creation of an integrated coal policy which
will encourage the development of the mining infrastructure while
simultaneously ensuring support infrastructure viz; roads, water
supply is all developed in tandem with the set up of power
generation facilities. Since the mining infrastructure may take
longer to develop it is visualized that coal fired power generation
may commence sooner through imported and then once the
infrastructure has been built to switch to local coal. There is also
an important shift that must occur. There is plenty of coal in
Balochistan, Sindh and Punjab which has less problems in its
mining and infrastructure. If proper industrial mining could be
developed this could provide better quality coal feedstock to local
coal based power projects.
Hydel, the cheapest source of energy is currently contributing to the
extent of 10.9% in country’s energy mix. Its share will increase to 20% by
2022. It may be mentioned that the increase in hydel share / growth will
be primarily dependent upon construction of dams as per considered time
frame. These dams have been identified and site studies are at various
stages of development. It is imperative that financial and technical
resources be brought to bear on these projects in a prioritized fashion
without allowing the development of these projects to be politicized.
The share of nuclear will go from 1 to 3%. In order to ensure that Pakistan
can increase the nuclear sectors modest contribution, a great deal of effort
needs to be given to indigenising the production of fuel rods and to power
plant manufacturing. The share of Alternative and Renewable energy
will be increased aggressively to 12% of the total Energy Mix
through roll out of Run of the River – Micro Hydels, Wind farms
Onshore and Off-shore, Off-line Solar and by introduction of local
Bio-Diesel and Ethanol production. The lowest hanging fruit is
Ethanol which could be blended immediately in the local oil
industry. This must be done without throwing out the existing
refining sector off balance through introduction of Ethanol
blending. Through the creation of a more level playing field between
competing fuels Ethanol and Bio Diesel could be introduced and indigenous
resources could be utilised. Wind and solar energy in the mid term should
be encouraged in those areas where these resources exist.
The Industrial sector is expected to become the leading energy consuming
part of the energy mix, taking over the position previously occupied by
power sector. The Industrial sector has achieved an annual growth rate of
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12% during the last five (5) years as compared to annual growth of 5%
achieved during 1992-2008 period.
Transport sector is currently consuming 18% of total primary energy
requirements. This sectors’ share in primary energy requirements is
expected to remain the same as its historical share. It may be mentioned
that during last fifteen (15) years the transport sector’s energy
requirements increased at the rate of 3.9%.
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2.3

Pakistan Energy: An Overview
Pakistan’s total energy need during 2007-08 was 62.9 Million TOE. The
total energy mix is also graphically presented in figure 2.3. Based on an
expected GDP growth rate of 3.5% - 5%, the total energy demand outlook
(if the current energy mix continues ‘AS IS’) is expected to be 122 MMTOE
by 2022 as shown in figure 2.4. During 2007-08 the total import bill for 17
MMTOE was approximately US$ 12 billion
Should the energy mix continue as it is today the total import bill for 79
MMTOE with a constant value of US$ 70 BBL could lead to imports of
US$ 41 billion in 2022. The objective of this proposed policy is to reduce
the import bill to $ 16 billion by the year 2022.
According to a recent study Pakistan’s prognosticated reserves for gas
and oil are noted below. We have at present only discovered about a third
of the natural gas and considerably less of oil.
Gas (CF)
Coal (Mtons)
Wind (MW)
Gharo

150 Trillion
185 billion

Oil (bbls)
Hydel (MW)

27.5 billion
55,000

55,000

Solar (MW)

2.9 million

The potential power generation potential from hydro, coal and alternative
and renewable resources is immense. The desire of the Energy Expert
Group was to focus on these potentials so to create greater self reliance,
energy diversity and security.
During the provision and generation of final energy, significant volumes of
energy are lost during processing, generation, transmission, and as
feedstock. This gross energy consumption i.e. final energy demand plus
energy consumed/lost for generating final energy is termed as primary
energy demand.
Pakistan’s historical and current energy mix if allowed to grow as Business
as Usual will lead to unprecedented dependency on imported energy
feedstock. The net result would be that the country will lack in Energy
Security, Energy Diversity and the import bill for hydrocarbon imports
assuming crude prices remain at US$ 50-70 per BBL on average would
result in an import bill of over US$ 41 billion. This energy mix is shown in
Figure 5.1
The country’s primary energy demand is presented in Figure 5.2. In 2007,
the country’s primary energy demand was estimated to be around 60.20
million TOEs as compared to 29.94 million TOEs in 1992. The primary
energy demand during 1992-2007 as such increased at an annual growth
rate of 4.8%. The Energy Expert Group believes that Pakistan’s total
primary demand will grow to 122.46 MTOE in 2022 which is the middle
case scenario predicted by the Petroleum Institute of Pakistan. Where this
model is very different is in its diversity and indigenizing of resources.
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2008 Energy Mix
Gas
47.5%

LPG
0.7%
Hydel
10.9%

Coal
9.2%

Oil
30.5%

Nuclear
1.2%

2022 Energy Mix

Gas Local
21%

Oil
20%

Gas
Import
7%

Hydel
20%

Coal
15%
Renewables
12%

LPG
2%
Nuclear
3%

These figures also indicate the direction in which the Energy Expert Group
would like to see the market grow in order to create greater self reliance.
Energy Demand
1992
2008
Oil
11.53
19.18
Gas Indigenous
11.68
29.88
Gas Import
Hydel
4.49
6.86
Coal
2.10
5.79
LPG
0.15
0.44
Nuclear
0.75
Renewables
Total
29.94
62.90

M.Mtoe

2022
24.49
25.72
8.57
24.49
18.37
2.45
3.67
14.70
122.46

At present Pakistan’s component of imported energy is
approximately 30%. It is hoped that this level can be maintained
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or reduced going into the future. The country could sustain this
level of imports considering that Pakistan’s GDP would also have
grown from its current US$ 165 billion to $ 400 billion by 2022 if
the growth rate is maintained at an average of 5% per annum.
The radical changes in the energy mix will require a greater
emphasis on improving policy structures and driving an investment
programme that will ultimately lead to a different energy mix
becoming possible. Fortunately Pakistan is coming into the market
at a time when it can benefit from the maturing Alternative and
Renewable Technologies thereby leap frogging a couple of
generations of wind turbines and solar energy technologies.
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2.4

Domestic Energy Supply Forecast
Presently the supply of natural gas, hydel and nuclear are sourced locally.
While a relatively small proportion of crude oil, petroleum products and
coal is produced locally as against imports. Alternative & Renewable
energy supplies have a very small contribution in the country’s total
energy mix.

Pakistan Domestic Energy Supply Pattern (1991-2022)
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Fig 4.3 : Domestic Energy Supply Pattern
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2.5

Energy Deficit and Import Projection
In order to bridge the energy deficit, Pakistan will need to import
increasing quantities of gas and liquid hydrocarbons and diversify its
energy supplies to include Coal, Alternative & Renewable and a greater
proportion of Nuclear energy. As such Pakistan will need to import around
34 MMTOE of primary energy, or 28% of its primary energy requirement,
to meet its demand by the year 2022 (Figure 4.4).

Primary Energy Supply Demand Pattern (1991-2022)
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Fig 4.4: Primary Energy Supply
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3

Exploration & Production – Oil & Gas

3.1

Exploration and Production Overview
Exploration activity for oil and gas on modern lines commenced in Pakistan
in the 1930s and some small oil fields were discovered in the Potwar area.
However no significant discovery was made until 1952 when the Sui Gas
Field with reserves of 12.5 trillion cubic feet (equivalent to 2.2 billion
barrels). Over the years many sizable and a large number of small gas
fields were discovered but there was no success in finding any significant
oil deposits. In 2008 Pakistan’s gas production peaked at 4.0 billion cubic
feet per day (equivalent to 700,000 barrel per day) while the oil
production was only 70,000 barrel per day. Consequently Pakistan is
considered a gas rich sedimentary area.
Extensive studies have been carried by geologists to determine the oil and
gas potential of the land mass comprising Pakistan and its offshore
economic zone. In the 1970s a study placed the potential at 40 billion
barrel oil and 200 trillion cubic feet of gas. However with the advancement
in technology and availability of more data from drilling and seismic
activity across the country these estimates have been scaled down. A
recent study estimates the maximum potential at 27.5 billion barrels oil
and 145 trillion cubic feet gas. The current position of the discovered
hydrocarbons and the remaining potential is summarized below:

Remaining Potential

Original
Potential

Discovered

Remaining
Potential

Oil – B.Bbls
Gas – TCF

27.5
150

0.9
52

9.6
93

From the above it is obvious that a healthy potential exists for finding
more gas in the country. So far most of the gas has been discovered in
Sind and parts of Balochistan contiguous to Sind and Punjab. In recent
years oil and gas was discovered in NWFP with a sizable discovery in the
Tal block near Kohat. Although several promising prospects exist in the
area all exploration activity has ceased in the province in the wake of
security threats. In Punjab with the exception of Potwar basin the
exploration efforts have been fruitless due to the shallow basement in
most of the province. While Sind has been extensively explored yielding
handsome discoveries (70% of the country’s current gas production comes
from Sind) only a fraction of the sedimentary area of Balochistan has been
tested primarily due to adverse security environment. Only 40 of the 700
exploration wells drilled in the country have been drilled in Balochistan
which comprises 45% of Pakistan’s land mass. Besides security, lack of
infrastructure and water has inhibited exploration in Balochistan due to
high cost of accessibility and operations in remote area. Similarly in the
offshore economic zone stretching over 250000 sq km only 15 wells have
been drilled so far. Although existence of a petroleum system was proven
in some wells no commercial discovery has been made in the offshore.
High drilling cost is the major inhibitor in offshore exploration. Cost of an
offshore well drilled in deep water last year was in the region of US$ 70
million. This is at least four times the cost of drilling onshore.
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3.2

Gas Supply- Demand Projections
Unconstrained Gas consumption will lead to demand of over 10.12 BCFD.
The Energy Expert Group proposes through demand side management and
diversification of energy, to lead to a somewhat lower demand of 6.66
BCFD by 2022. Coupled with a more aggressive plan of local E&P activity
and incentives, local production could be increased to 5 BCFD by 2022
leading to a much reduced shortfall of 1.66 BCFD which would be met
through imports of NG through transnational pipelines and imports of LNG.

(PROJECTIONS)

Demand

(6%

growth)

* (Projected 3%
growth)

Indigenous
Supply

Figures in BCFD

FY09

FY10

FY11

FY 12

FY13

FY14

FY15

FY20

FY22

4.54
4.54

4.82
4.68

5.23
4.82

5.61
4.96

5.58
5.11

5.95
5.26

6.38
5.42

8.32
6.28

10.12
6.66

4.35
3.9

4.31
4.0

4.32
4.0

4.18
4.0

4.07
4.0

3.82
4.10

3.67
4.30

2.52
4.60

2.17
5.0

(0.19)
(0.64)

(0.51)
(0.68)

(0.91)
(0.82)

(1.42)
(0.92)

(1.52)
(1.11)

(2.13)
(1.16)

(2.71)
(1.12)

(5.8)
(1.68)

(7.95)
(1.66)

* 2008 – 3.8 bcfd

Surplus /
(Shortfall)

Note: In case of no change in Gas Policy
Note: Fig. in red in case of proposed policy being implemented
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3.3

Issues
The biggest deterrent to investment in the oil and gas exploration in
Pakistan is the deteriorating security environment particularly in
Balochistan and Frontier provinces. In the last six years out of about 150
exploration wells drilled in the country only 4 wells were drilled in
Balochistan and 5 wells in NWFP. Both provinces have some high potential
prospects and Balochistan has a large sedimentary area which remains
grossly under-explored.
Oil and gas exploration is a high cost, high risk and technology intensive
business and unless attractive incentives are offered international
companies with deep pockets and latest technology will not be interested
in investing in a country. Major oil companies also prefer to invest in
countries with well defined policies and transparent procedures for award
of exploration blocks. While Pakistan has a well defined petroleum policy
the incentives offered have failed to attract major players in the last few
bidding rounds. In fact the recent bidding rounds have brought in some
small and start up companies that have neither the technology nor the
financial resources to meet their obligation in the blocks which were
acquired by grossly outbidding well established companies. This has
dampened interest by even medium sized companies and was a setback to
exploration investment in the country.
• Fast Tracking
Mashal LNG
Project
• Expedite IPI

Upstream
(E&P Sector)

• Security
• W-H Pricing (Policy)
• No New Major Discovery

GAS IMPORT
(PIPE GAS & LNG)

• OGRA
Licensing
Criteria

• Pricing/ Supply
• Cartelisation

Gas Transmission
& Distribution
CNG
• Short Supply
• New Connection Policy
• Impact of Imported Gas
Price.

LPG

• Supply
• Pricing

CUSTOMERS

3.4

Recommendations
Over the years the government has strengthened and upgraded the
Frontier Corps in Balochistan to provide security cover to the exploration
companies. However even after extensive deployment and exorbitant cost
security has been breached by disruptive elements launching rockets and
placing land mines. Although incentives were provided to local stake
holders in the form of contracts and jobs, these failed to produce the
desired results. It is felt that greater incentives to the local population that
would provide them a sense of participation in the exploration effort are
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essential. Apart from provision of jobs etc to them the local population
should be given equity in the exploration block through a mechanism that
would give them representation on the local management committee and
ensure equitable distribution of future earnings from the block.
Pakistan was among the first countries in the region to announce a well
defined policy for the exploration and production industry as early as
1993. The policy was refined and reissued periodically i.e. in 1994, 1997,
2001, 2002 and 2007. The single most important factor in attracting
investment and making the country a preferred destination for
international oil companies is the wellhead price offered for the gas.
Although not at the top Pakistan remained competitive in the region but
failed to attract major players with large investment commitments. Some
medium sized companies with serious commitments came to the country
but majority were small operators.
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4

Gas Sector

4.1

Transmission and Distribution Infrastructure
Sui Northern Gas Pipelines Ltd (SNGPL) and Sui Southern Gas Company
Ltd (SSGCL) are two public sector gas utility companies responsible for
transmission and distribution of gas in the north and the south
respectively. The province of Punjab and NWFP are the franchise areas of
SNGPL and the provinces of Sind & Baluchistan are the franchise areas of
SSGCL. The country has a well-developed gas transmission and
distribution network consisting of over 9,000 kilometers of transmission
lines and over 68,000 kilometers of distribution lines (Details given in the
following maps).
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These gas utility companies purchase natural gas from producers at wellhead prices as defined in the provisions of Production Concession
Agreements. The price of gas charged to the customers is in accordance
with the OGRA & GOP declared pricing structure. The weighted average
cost of gas (WACOG) in Pakistan is in the range of US $3 – 4 per mmbtu.

4.2

Pakistan Gas Supply and Demand
To sustain GOP’s target economic growth rate, Pakistan requires an
adequate supply of energy to be made available to industrial and
commercial consumers. The Government of Pakistan’s objective is to
secure a long-term, diverse energy supply for Pakistan.
Current
projections for Pakistan indicate that the gap between gas demand and
supply will grow.
Economic growth coupled with the attractiveness of natural gas as a fuel
for both new and existing power generation capacity, is expected to result
in demand growth for natural gas in excess of 6% p.a.
However,
Pakistan’s domestic gas production capacity is expected to peak and then
rapidly decline, led by the giant Sui field that has dominated domestic
production for 50 years.
This combination of growing demand and
declining supply is expected to open a “demand gap” for natural gas in
Pakistan. The most likely supply/demand scenario shows a demand gap of
around 700 MMcf/d in 2010, growing to 1,400 MMcf/d by 2012.

4.3

Issues








4.4

Impact of RLNG cost on WACOG
OGRA Pricing
Load Management & Gas Allocation
Cross Subsidy in Gas Sale Price (Domestic)
Subsidy for Fertilizer
Use of CNG in Transport Sector
“Gas for all” policy

Recommendations









RLNG to replace liquid fuel in power sector. LNG Policy 2006 may be
revised accordingly. In the short-term till imports flow and infrastructure is
developed, all new Power Plants to be dual fuel CCGT plants.
Merger of SSGC & SNGPL transmission business for better distribution /
allocation of gas according to the requirements and need.
Proper unaccounted for gas (UFG) control system should be introduced in
both the Sui companies as 1% reduction nearly equals to 40 mmcfd.
Gas Utility companies to work on margin based system as commercial
organizations.
Gas subsidies to be eliminated.
No Gas supply to be allowed for water heating. Solar water heaters to be
used for all water heating requirements.
No expansion of Gas Distribution System till further discoveries. LPG / Air
mix systems to be used wherever possible.
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Review of Load Management & Gas Allocation Policy and propose following
changes in the priority list:
i. Power Generation
ii. Industry
iii. Commercial
iv. Domestic
v. CNG
CNG should only be used for buses in major cities for mass transit
programmes.
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5

LPG Sector
Liquified Petroleum Gas (LPG) has seen phenomenal growth year in year
out over the past two decades. Its consumption and supply have doubled
nearly every seven years. The growth of LPG consumption however has
been supply constrained. As LPG supplies become available it has been
consumed. Yet LPG still constitutes just around 1% of the total energy
mix. A country at Pakistan’s stage of growth should be consuming about
5% as a percentage of the energy pie. Over the next decade the
consumption of LPG will be driven by several factors the major factors will
be the honest implementation of announced policy structures. An LPG
Policy was announced in 2001 and then once again in 2006 after due
consultation with stakeholders. The policy has also seen unilateral
decisions taken by the Ministry which have affected the supply of LPG to
the market.

ENERGY BALANCES 2002 TO 2008
LPG
Opening Stock

2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

ACGR

1,566

1,293

1,223

1,543

1,041

2,178

6.80%

Indigenous Production

383,751

411,448

445,760

603,536

630,728

625,151

10.30%

Imports

19,474

37,868

43,808

26,808

70,962

25,711

5.70%

Closing Stock

(1,293)

(1,223)

(1,543)

(1,041)

(2,178)

(1,706)

5.70%

Gross Supply

403,498

449,385

489,248

630,847

700,553

651,334

10.10%

Refineries Own Use

(35,147) (33,714) (33,265) (34,823) (30,621) (33,784)

-0.80%

Net Supply

368,351

10.90%

415,671

455,983

596,024

669,932

& Stat. Diff.

(15,585) (35,301)

(5,604)

Net Consumption

352,766 380,370 450,379 625,792 658,225 619,944 11.90%

29,768 (11,707)

617,550

2,394 -168.80%

LPG like all hydrocarbons should be treated as a commodity and not a
premium product. As supplies remained constrained the pricing of LPG
remains a volatile and emotive subject.
LPG at present provides under a percentage of the total energy mix. In
countries of Pakistan’s stage in industrial development LPG contributes
closer to 5% of the total energy pie. Consumption of LPG is a good
indicator of a countries social and economic development. India which
used to consume less then 1.5 Kg per capita in 1999 now consumes over 8
Kgs per capita while Pakistan which consumed 1.8 Kgs per capita
consumes 3 Kgs per capita. The attached graph shows how Pakistan fares
against other countries in the region.
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Per Capita consumption of LPG
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Sources:
- Pakistan Energy Yearbook 2004-5
- http://www.buyusa.gov/china/en/ccb050513.html
- www.cia.gov/cia/publications/factbook/rankorder/2004rank.html
- http://www/zawa.com/mees/story.cfm?id=v48n20-1TS01
- http://www.ril.com/business/petroleum/refiningmktg/lc/business_petroleum_refiningmktg_lc_ipi.html
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5.1

Significance of LPG in Pakistan’s Energy Mix
LPG though a small part of the overall energy mix needs to be recognized
as an important bridge fuel. As shortages of Natural Gas will remain in the
system, LPG can effectively bridge the deficit. Internationally in Chile and
the USA, LPG is the stand by fuel when there are NG shortages. In fact
there are models of Chilean NG utilities using Syngas (made from LPG) to
provide gas for their reticulation system. During the last few years LPG is
increasingly being used as an automotive fuel, however this has been
through the informal sector.
LPG due to its very transportable and clean nature is a perfect fuel for
domestic consumption thereby reducing indoor pollution and acting as a
bridge fuel for consumers to graduate from biomass and kerosene to LPG
and then to Natural Gas and Electricity.
LPG consumption is expected to rise from the current 650,000 Mt per
annum to over 2.5 Million Metric Tonnes per annum by 2022 should it
reach 2% of the energy mix.
LPG production within Pakistan is expected to rise as new refining capacity
increases. But unless new significant gas finds occur production of LPG
from gas extraction plants is expected to remain stagnant. It is expected
that local production from both refining sector and gas extraction plants
will not rise above the 1 million MT mark therefore imports of
approximately 1.5 Million MT per annum will be needed.
Projected LPG consumption
3,500,000
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2,500,000
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LPG production within Pakistan is expected to rise as new refining capacity
increases. But unless new significant gas finds occur production of LPG
from gas extraction plants is expected to remain stagnant. It is expected
that local production from both refining sector and gas extraction plants
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will not rise above the 1 million MT mark therefore imports of
approximately 1.5 Million MT per annum will be needed. Looking into the
future Pakistan’s LPG consumption in the automotive sector and as a stand
by/ peak load shaving fuel will grow significantly and most likely
dependent on imported LPG.

5.2

Issues














5.3

LPG storage in the country is no more then 10 days base stock. This
means that every time there is a heavy draw on LPG because of extreme
weather conditions or emergencies, LPG prices jump and regional
shortages occur.
LPG base-stock price for local produce has been capped at lower levels for
most part of the past several years. This has resulted in making imports
unviable and resulted in shortage of this critical fuel especially during
winters. Capping the cylinder price by the Regulator has also had the same
effect on product availability.
Policy structures are often not implemented properly.
There is no proper focus on Health and Safety issues by the Regulator or
the Ministry
Under filling, cross filling and decanting of LPG cylinders is rampant and
yet these issues are not being addressed sufficiently. There is a continual
focus on pricing of the commodity.
OGRA is tasked to routinely determine LPG consumer prices. In a market
with more than 70 active LPG operational LPG marketing companies near
perfect pricing competition conditions exist. This action of OGRA is counter
productive as it reduces supplies to market and causes price volatility
which cannot be contained.
Lack of storage and transport infrastructure in the northern and rural areas
has meant that price volatility is evident when there are heavy draws on
supplies.
As natural gas shortages occur in urban and peri urban areas LPG supplies
to northern and rural customers dry up.

Recommendations









LPG marketing companies collectively should be required to maintain at
least 2 weeks cover of their sales.
LPG pricing should be market-driven and based on import parity pricing as
stated in the LPG Policy 2001 and 2006. Similarly determination of price
reasonableness should be avoided to ensure that market is completely
deregulated.
OGRA intervention on determination of consumer prices should be rare and
take place when obvious cartelization appears to be taking place in the
marketplace. In that situation price determination should be based on
individual cost structures of companies rather then imposing one price
across the board for all marketing companies.
OGRA focus should be on increased supplies to the market mainly through
imports so that price volatility and shortages are contained. This requires it
to ensure investment not only in increased storage but also in
transportation of LPG by tankers to move product from Karachi ports to
the shortages in the north of the country.
PDL or a Royalty should be imposed on LPG production at low cost from
local gas extraction plants due to low cost of indigenous gas. This PDL/
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Royalty collected should be used to provide a means to assist those
poorest in society who need help to graduate to modern fuels.
A policy for a transparent and level playing field be developed for the set
up of LPG extraction plants.
More applications of LPG, in power generation, Synthetic Natural Gas as a
peak load shaving fuel be evaluated so LPG can replace other fuels. This
would help overcome overall fuel shortages in the country by utilizing LPG
in place of other fuels (such as natural gas in winter season).
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6

Refining Sector

6.1

Overview of Refineries in Pakistan
Oil refineries being in the business of manufacturing petroleum products
play a very vital role and should not be considered as any other normal
business. Essentially, the oil refineries are one of the strategic assets of
our country whether they are privately owned or otherwise.
They are fundamentally one of the key support structure upon which a
nation is built and run. Oil refineries directly help build infrastructures,
support transport system, provide employments and helps build pipeline
networks for smooth supply of petroleum products. Refineries also ensure
continuous supply and storage of Strategic Oil Reserves. Above all, the
refineries ensure supply of petroleum products for Defence needs and any
unto do incidents. Refineries also improve foreign exchange reserves for
our nation. It is estimated that the five refineries provide an annual
savings of over $700 million to the national exchequer.
The five big refineries constitute a total of 13.68 Million Mtons of refining
capacity of Pakistan.

NRL24%
3.33

PRL 17%
2.29

PARCO 33%
4.50

ARL 13%
1.82
BOSICOR 11%
1.49

Others
2% 0.21

Refineries Share (%/ MMtons) 2007/08
During 2007-08, these refineries processed 11.69 million Mtons of crude
oil at 85 percent of the total designed capacity of 13.68 million Mtons thus
supplying approximately 64 percent of nation’s total petroleum demand.
Remaining 36% being largely imported as Fuel oil (FO) and Diesel (HSD).
Most refineries in the country are hydro skimming refineries and thus do
not fully exploit the crude by deep-conversion leading to production of
more value added products. At present Bosicor is working on adding
120,000 BPD, and two additional refineries namely TransAsia 100,000
BPD, Indus Refinery 90,000 BPD are also in the pipeline which would add
significant refining capacity in the country. Another deep conversion
export refinery is the PARCO Khalifa Coastal Refinery (KCR) with an
expected capacity of 250,000 BPD is currently under design phase.
Refiners are of the opinion that future investment in new and current
refineries has been seriously compromised by recent government adhoc
revision in the refinery pricing formula. Refiners consider that the reversal
of the refining policy has seriously jeopardized the viability of the existing
assets and is a threat to future investment. Unpredictability of crude and
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international product prices is forcing the margins to stay negative in the
foreseeable in the near future and is likely that this may lead to the
closure of the existing refineries.

6.2

Policy Highlights
Tracing back to the 90’s, the refineries were operating under the 1992
Import Parity Pricing formula up until June 30, 2002, whereby the rate of
return on paid-up capital was limited to a range of 10% to 40%.
With limited performance grounds available, the refineries were unable to
plan out any future up gradation and conversions. The formula was further
amended effective from July 01, 2002, whereby, the refineries were
allowed to charge a deemed duty on some of their products.
However, an arrangement was made through which any after tax profit for
a year above 50% is to be transferred to a “Special Reserve Account” to
offset against future losses or to make investments for expansion or
upgradation of the respective refineries and is therefore not available for
distribution. Since, 2002 all refineries were able to capitalize under this
pricing umbrella and generate saving for future expansions.
With recent revision in pricing, most duties have been abolished and duty
on Diesel reduced to 7.5% from 10%. Refineries are accumulating huge
losses and in one case a local refinery of 50,000 bbls the estimated loss in
revenue are given below:
1. 7.5% Deemed Duty on HSD
HSD Quantity sold
HSD Sales Revenue
HSD Price loss per liter

In Mtons
568,275

In Rs.
(748,450,286)
(1.10)

2. Motor Spirit New Formula (Ron Penalty)
MS Quantity sold
MS Sales Revenue
MS Price loss per liter

In Mtons
106,905

In Rs.
(627,923,312)
(4.39)

3. 0% Deemed Duty on JP8
JP8 Quantity sold
JP8 Sales Revenue
JP8 Price loss per liter
Total Revenue Loss

EAC - Energy Expert Group

In Mtons
92,586

In Rs.
(214,908,031)
(1.83)
(1,591,281,629)

57

Integrated Energy Plan
2009-2022

6.3

Demand/ Supply Scenario Issues
The country’s total demand FY 2007-08 was 18.29 M. Mtons as against the
refining capacity of 11.69 M. Mtons. Two major deficit products are High
speed diesel and Fuel oil. The supply/demand gap is covered with the
imports of fuel oil and high speed diesel. Following graphs provides details
on the alarming gap between the supply and demands of these two
products.

Diesel (HSD) Supply & Demand
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Fuel Oil Sales)

Projects in pipeline
All major refineries (ARL, PRL, NRL, PARCO and Bosicor) have initiated, at
considerable cost the Front End Engineering Design (FEED) of Diesel
Hydro-Desulphurization (DHDS) units.
This is the first step of the project implementation. Once FEED is ready it
will take a minimum of 36 months from award of contract to project
commissioning. The configuration and cost of the DHDS further varies
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from refinery to refinery as function of its present configuration, crude
processed and quality of feedstock in taken into consideration.
The estimated investment plan, project phase and expected time of
completion for the refineries is given below:

1
2
3
4
5

Refineries
ARL
PRL
NRL
PARCO
Bosicor

Investment
(In US $)
85.0
390.0
90.0
142.0
0.6

Phase
FEED
FEED
FEED
EPC
EPC

Estimated
Time of completion
2012
2012
2012
2010
2010

Other upcoming refineries in near future are:

1
2
3
4

Refineries
Bosicor
Trans-Asia
Indus
Khalifa Coastal

Capacity
bbls/day
100000
100000
90000
200-250000 *

* Khalifa Coastal Refinery will be a deep conversion and start of the art refinery.

6.5

Issues
Should the Refineries continue to Operate?


The Energy Expert Group has critically reviewed the option to provide
refineries sustainability versus opting to imports in case these refineries
were to be closed down. The Energy Expert Group reviewed this scenario
and also consulted the Ministry of Petroleum in regards. In case of the
opting to completely close refining operations, the country would require
importing at least ten separate products instead of importing just two to
three commodities (Crude, HSFO and HSD) in order to meet its existing
petroleum requirements. Under these circumstances, availability of the
product is always a problem and the country would be at the mercy of
market forces and any snag could disrupt the entire nation’s supply chain
and which in turn will impact the overall economy and availability of
petroleum products to the common man.

Hydro-skimming Units Limitations




Refineries in Pakistan are comparatively smaller capacity, PARCO with
100,000 BPCD being the largest and thus lack any secondary processing
facility when compared to similar refineries in the region. They also
produce high yield of loss making products such as Fuel oil. This means
that refinery margins are much lower than those in the region and major
products have usually negative price differential against crude.
At present the refining sector is suffering from circular debt, high mark-up
on confirmed letters of credit, heavy stock and foreign exchange losses. All
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of the above has eroded refining margins, reserve build up for upgradation
and the equity of the sector.

Product Specification Vis-à-vis Sulfur contents


6.6

Local refinery products are of higher sulfur content compared to regional
availability. The government has set a target of bringing down sulfur
content to Euro-II standard. However refiners believe that at current
refinery margins investment in de-sulfurization and other cleaner products
is not possible.

Recommendations





International crude and product price trend have forced the Hydro
skimming margins to stay negative and in the near future it is highly
unlikely that this negative trend will break even. It is our recommendation
that the existing refineries be supported and directed to upgrade and
expand within a defined timeline.
Investors should be encouraged to set up only ‘Deep Conversion’ refineries
and develop valuable petrochemical products.
No second hand refineries should be allowed unless they have secondary
processing facility in place.
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7

Oil – Distribution & Marketing Sector

7.1

Supply Demand Scenario and Country Deficit
In 2007-08 around 25.6 million barrels or 3.43 million TOE’s of crude oil
was produced in the country. This production level is expected to reach
36.5 MMBBL (4.9 Million Mtons) by 2022 however this increase is only
marginal when compared to the growth in demand of POL products.
Based on the recommendation in this plan, the demand of petroleum
products (excluding LPG) is expected to increase to around 24.49 Million
TOE by 2022 thus far outgrowing the local production of 5.42 Million TOE.

Pakistan's Oil Supply & Demand Forecast
30.0
Demand
25.0

24.5

24.2
21.9

21.3
(Million TOEs)

20.0

15.0

Import

10.0
Local Supply
5.42

5.0

0.0

2007-08

2010-11

JP1-JP4

2013-14

MS-HOBC

SKO

2016-17

LDO

2019-20

HSD

FO

The deficit is thus expected to increase to 19 Million TOE. To bridge this
deficit, Pakistan will have to continue importing large quantities of hydro
carbons.

7.2

Domestic Crude Oil Reserves and Potential
Pakistan’s local crude production was around 70,000 barrels per day which
can be increased by approximately 20% if the latest technology for
enhanced recovery is employed. Pakistan’s exploration production has
proved to have shown better prospects for gas than crude oil. As of June
2008, E&P activity has resulted in original recoverable reserves of 935.9
million barrels out of which 326.7 million barrels remain as recoverable
reserves. Since large areas of Balochistan and off-shore have not been
explored, there is every likely hood that the proven reserves figure would
increase considerably. As per recent study figures mentioned in E&P
section, the potential Oil Reserves are estimated at 27.5 billion barrels.
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It is believed that significant improvements can be made in the E&P sector
through right investment in technology and capacity building, and
appropriate policy structures.

7.3

Distribution and Marketing Infrastructure

7.3.1 Import Receiving Facilities
Pakistan currently has oil import receiving facilities at Keamari and Port
Qasim (PQA). These facilities are sufficient to meet current import
requirements but may not be able to support increasing imports in the
medium and long term unless KPT potential is fully utilized. Below table
gives the capacity of these ports at a glance.
KPT

FOTCO(PQA)

-

DESIGN MTA

24

9

-

ACTUAL MTA

11

9

-

% UTILIZATION

46

100

FOTCO’s capacity can be significantly enhanced by improving operational
practices. However in the long run, if greater use of PQA is required, the
country shall need to build new import facilities to support the projected
import requirements of crude and petroleum products. At PQA, FOTCO
utilization can be improved by increasing the draft to enable import of
larger cargoes, and through provision of night-time navigation. Once
existing jetty capacities have been fully utilized more jetties should be
planned and built to ease traffic at current facilities and to avoid
unnecessary foreign exchange expenditure due to demurrages.
A thorough study needs to be carried out to assess current infrastructure
and future requirements. Current infrastructure should be optimized by
improving import facilities at KPT and also having more optimum operating
scheduling/ procedures.
In the medium term Gwadar port should be developed for oil imports
which can subsequently be connected to main consuming regions through
pipeline which can be connected with WOP (White Oil Pipeline), MFM and
appropriate extensions.

7.3.2 Pipelines
Pakistan currently has three cross –country pipeline systems. KorangiMahmoodkot (KMK) pipeline is used to transport crude oil from Karachi to
Mahmoodkot for PARCO’s Mid-Country Refinery. White-Oil Pipeline (WOP)
commissioned in 2005 is used to transport diesel from Port Qasim
(Karachi) to Mahmoodkot. Another pipeline known as MFM which starts
from Mahmoodkot is used to further transport diesel to Faisalabad and
Machike (Sheikhupura). To maximize the use of pipelines, the new
marketing companies which do not have equity stake in the pipeline
should be encouraged to use the pipeline by providing access on
commercial terms.
It is recommended that a thorough study is undertaken to evaluate the
requirement of pipeline infrastructure for transportation of liquid fuels
across the country.
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7.3.3 Level Playing Field
Currently, certain OMC’s due to historic advantage in storage, pipeline and
airfield infrastructure have an unfair advantage over the new marketing
companies which do not have access to this infrastructure and thereby
prevents a level-playing field in their marketing and distribution models.
It is recommended, that an infrastructure company should be set up
through a Public/Private partnership, which should own and manage
storage facilities, pipelines and Airport Hydrant systems and should access
to all OMC’s on payment of a throughput charge.

7.3.4 Railway
Pakistan has a large railway network spread all over the country. However
the role of railway, despite its low cost, has been limited due to fewer
product receiving facilities through this mode and operational
inefficiencies. It is the recommendation of the Energy Expert Group that
Railways receiving facilities need to be developed especially for Fuel Oil
which is mostly being transported by road at this time.

7.4

Downstream Marketing

7.4.1 OMC Margin & Pricing Policies
A well thought out pricing policy needs to be developed that protects all
stakeholders’ and provides clear cut incentives to investors. The policy
once promulgated should be adhered to and not subject to ad-hoc changes
due to volatility in oil prices. It is our recommendation that the
OMC’s/Dealers margin should be fixed at a level that provides reasonable
return to encourage investment in infrastructure. In view of the volatility
in international prices, it would be prudent to have a floor and a ceiling on
the margin.
The Energy Expert Group is also of the opinion that Government should
seriously consider further de-regulation of the industry by discarding the
current policy of having one price throughout the Country. Prices should
be de-regulated and in each city it should be based on ex-refinery prices
plus freight. This will eliminate abuse of IFEM which leads to huge loss of
revenue to GOP.

7.4.2 Liquidity and Financial issues
Due to the inability of GOP to pay its receivable on time whether directly
or through PEPCO/WAPDA has resulted in OMC’s being short of funds to
import diesel and furnace oil. Moreover, GOP decision not to pay interests
on delayed payments has considerably impacted OMC margins.

7.4.3 Supply Security
The Energy Expert Group recommends that the Country needs to develop
a strategic relationship with the suppliers and a Contingency Plan is
required to meet supply constraints arising due to Strait of Hormuz closure
from war. The Country needs to explore possibility of swap arrangements
for crude and products. The government should also facilitate import of
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diesel and other products from India which is emerging as an important
supply hub in the region.
The Government needs to increase the strategic stocks requirement to a
minimum of 30 days. The strategic stocks should be in addition to the
inventories maintained by OMC’s. The strategic stocks should be built and
managed by GOP or in partnership with industry on commercial terms.

7.4.4 Product Specifications
During winter months Pakistan consumes 125 CST fuel oil. All the
refineries in Middle East which are source of supply of fuel oil to Pakistan
do not produce 125 CST product. Pakistan is paying a premium on having
180 CST product blended primarily at Fujaira (UAE) to meet this special
specification for Pakistani market. It is recommended that future imports
of fuel oil be based on 180 CST product specs. This will require the OMC’s
and the consumers to provide appropriate facility to receive such products.
With this decision, the Country will save approximately 15-20 million
dollars per annum based on current consumption and current prices.
Pakistan has been very late in implementing strict guidelines on the
amount of sulfur in the diesel which is sold in the market. As a result, we
are the only country in the region which is selling 1% sulfur diesel, which
is contributing to the degradation of the environment as well as creating
health problem for vulnerable section of society. In case of Motor Gasoline,
the western world has implemented Euro IV specs for engines to reduce
harmful emissions. Pakistan is still struggling on meeting Euro I
specification for vehicles engine specs. Similarly for fuel oil, Pakistan
continues to market 3.5% sulfur which is extremely harmful for the
environment. Beside this specifications like CCR make the Pakistani
product unique in the region and no refinery in the Middle East produces
similar specification thus requiring blending at Fujaira and adding at least
$3 per Mtons to the acquisition cost.

7.5

Ethanol
Ethanol is used extensively in Brazil as a fuel for cars. Significant volumes
of ethanol are also used in USA and other parts of the world. Because
ethanol is easy to manufacture and process and can be made from very
common crops such as sugar cane and corn, it is an increasingly common
alternative to motor gasoline. Ethanol can be blended with gasoline in
varying quantities up to pure ethanol (E100), and most gasoline engines
operate well with mixtures of 10% ethanol (E10) without any modification
to the engine.
Pakistan is an agrarian country with sugarcane one of the major crops.
Pakistan stands fifth among the countries having a large tract of area
under sugarcane crop. About 53.5 million tonnes of sugarcane is produced
every year in the country. The potential of ethanol production from
molasses has been estimated at about 500 million liters or 0.42 million
tonnes per annum, which is about 36% of the present gasoline
consumption in the transport sector in Pakistan. During the last 25 years,
the production of sugarcane and beet increased at an average growth rate
of 2.7% per annum. Assuming the same growth rate of sugarcane and
beet production for the future, the potential of ethanol production has
been projected to be about 1,017 million liters for the year 2030.
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The above scenario presents ethanol as a good supplement to Pakistan’s
energy mix however there are a number of challenges that need to be
addressed before making it a significant part of our energy mix.

7.5.1 Issues and Challenges








It has been experienced globally that emphasis on ethanol promoted the
cultivation of ethanol producing crops thus taking away a significant
portion of resources (land, irrigation water) from food cultivation. A strain
is already being felt between food chain and the fuel chain globally.
Currently no OMC has the infrastructure to store and blend ethanol at its
facilities.
Because ethanol is a corrosive solvent, fuel storage tanks and dispensing
equipment must be corrosion and damage resistant. Fuel pumps and hoses
must also be made of non-corroding materials, and stainless steel is used
for fuel tanks. The cost of developing infrastructure across the country is
estimated at Rs 6.5 Billion.
The lower energy content of blended gasoline results in slightly lower fuel
economy and vehicle driving range.
Currently no separate pricing mechanism is in place for fuel grade ethanol
and thus E10 price cannot be regulated. A distorted pricing mechanism
heavily in favor of blended fuel shall put other fuels currently surplus in the
country at a disadvantage.

7.5.2 Recommendations
















A thorough study needs to be done to assess the impact of increase in
sugarcane demand on food crops in the country. Fuel crops should not be
encouraged at the cost of food crops
Ethanol should be introduced in gasoline at 10% of the gasoline-ethanol
mixture (E10).
OMCs should be able to market pure gasoline in parallel with E10 to
provide the consumer with an alternative and thus promoting competition
among competing fuels.
The OMCs investment should be allowed to be recovered through the
pricing mechanism over three years.
The government should provide a clear timeline sufficient for development
of storage and blending facilities in the country. 15-18 months is
considered appropriate by the industry for development and
commissioning of the facilities.
Availability of fuel-grade ethanol at OMC gate throughout the year should
be the responsibility of producers. In the event of ethanol demand
surpassing the production, the producers should be responsible for import
of fuel grade ethanol.
A clear pricing structure should be adopted and implemented for E10. This
price should be competitive and should not put other fuels (pure gasoline,
CNG, diesel) at a disadvantage. E10 price should be indexed with pure
gasoline.
Most important is policy continuity in this respect which will maintain this
system.
Exports of ethanol should be regulated through a well thought out
mechanism.
A proposed policy framework is attached in Appendix IV.

EAC - Energy Expert Group

65

Integrated Energy Plan
2009-2022

8

Power Sector
Pakistan Power Sector was historically served by two entities: the Pakistan
Water and Power Development Authority (WAPDA) (established in 1958)
providing the service in whole of Pakistan except areas around Karachi,
and the Karachi Electric Supply Company (KESC) (established in 1913)
which provided service in areas around Karachi.

8.1

Reforms and Restructuring and Players in the Power Sector
Since 1980s, power supply lagged behind demand resulting in load
shedding. In the early 1990s, the existing capacity was not sufficient and
new capacity was not being added to meet the growing demand. Overall,
it was observed that that performance of power sector was deteriorating
on account of poor governance, institutional weaknesses, tariff structure
and huge subsidies. Therefore, to improve the performance of the sector
and to pave way for meeting the future power needs of the country, the
Government approved a Strategic Plan for Power Sector Reforms and
Restructuring in 1992. However, the implementation of the reforms was
carried out in 1998 which led to unbundling of WAPDA’s Power Wing in
four(4) Generation Companies GENCOs, nine(9) Distribution
Companies DISCOs and one(1) National Transmission and Dispatch
Company NTDC. As a part of this program, KESC was privatized in
2005.

8.2

Power Supply and Demand
Pakistan Power Sector historically suffers from large demand-supply gap.
Currently it has enlarged to 4,000-5,000 MW. More than one-fourth of the
demand remains unmet round the year. Generation capacity was not
added to match the growing demand resulting in extended load shedding
of 6-8 hrs daily.
In fact, Government made a Policy on Induction of Private Sector in Power
Generation in late 80s and built it in to the Power Policy of 1994. This
Policy enunciated that no more thermal power was to be inducted through
the Public Sector; capacity additions were to be made exclusively by the
private sector. After the installation of IPPs under the 1994 Power Policy,
the supply-demand gap disappeared. However since 2000 not a single
power plant was added in the private sector. Thus, the gap between the
supply and the growing demand started to appear and continued to widen
with every passing year. The power shortage has now turned into ‘power
crisis’.
With its immense socio economic ramifications, the prevalent power crisis
has become one of the most critical issues for the Government. For socio
economic good of the people and the Government, it is essential that the
crises be brought to an end.

8.2.1 Demand & Demand Forecast
Electricity demand which was growing by 3 to 4 % up to 2003-04, jumped
to 6,8,9 & 13% in the past four years and it was 10% in 2007-08. This
jump was mainly due to a massive influx of large number of air
conditioners and other home appliances in the system. This non productive
demand was more residential in nature and overburdened the power
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system. In 2007, the computed peak demand was 18,883 MW which
included not only unmet demand (loadshedding) but also self generation
by industry (1556 MW). This demand is, expected to grow, at an average
rate of about 8.1% to 54,000 MW by 2020 and to 113,695 MW by 2030.
This forecast has been reckoned through a regression process using a
statistical model with not only the historic data but also economic factors
such as GDP, CPI, tariff etc.

8.2.2 Existing Generation Capacity and Supply Position
Total installed generating capacity is about 19,420 MW: One third is
hydro, whereas two third is thermal (Fig 8.2). This lop sided structure has
pushed the tariff upwards creating financial difficulties for the public and
the Government. Title wise, 40% of thermal power production is from the
private sector and 25% production comes from the public sector. Supply
side, the maximum availability in summer is about 15,700 MW. Against
this, the maximum computed demand in summer of 2007-08 was about
19,100 MW leaving a gap of over 4,000 MW. This balance is often
aggravated by poor hydrological conditions, low rolling reserves, reduced
supply of gas & break down in fuel oil supplies etc. Due to non availability
of gas, more and more generation is being done through expensive
imported fuel oil which has correspondingly eroded both the viability and
the affordability of the sector. The extra burden on the exchequer of the
country is obvious from the fact that in 2007-08, 32% of power generation
was through oil out of which 58% of thermal power generation was
through imported fuel oil where as only 29% was from hydro, 34%
through natural gas and 2% was from nuclear. These figures do not
include generation in the KESC area. Main issue is that very heavy
dependence is on oil for generation and is
going to increase with new generation.
Installed Power Generation Capacity
2008
Thermal
64%

Therm al Pow er Installed Capacity
2008

IPP'S
47%

KESC
14%

Coal
1%
Nuclear
2%

Hydel
33%

Hydel

Thermal

Coal

Nuclear

WAPDA
39%

WAPDA

KESC

IPP'S

Total Installed Capacity: 19,420

Figure 8.2
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8.2.3 Generation Additions
To cater for the current gap and to meet the growing demand which is
expected to be more than 55,000 MW by 2022, more than three times the
existing demand, more than 3,000-4,000 MW capacity needs to be added
every year on the average.
For energy security, and for sustainable development of the sector, the
capacity additions should be based on only local resources and there
should be least dependant on imported resources.
Short Term Perspective to eliminate Load Shedding: In the deficit
scenario, the Government has made a plan to bridge the supply-demand
gap and to eliminate load shedding by December 2009. This is to be
realized by adding capacity through rentals which can be commissioned
within six months or so by GENCOs, by expediting commissioning of IPPs
which are already contracted by PPIB and are under construction and by
inducting through PPIB fast track projects which can be commissioned
within one year. Most of the new capacity will be on oil and with very poor
efficiency.
On short term basis, to meet the demand up to 2012, 6600 MW capacity is
envisaged to be added between 2010 & 2012: More than 50% of this
capacity will be added thru PPIB mostly on oil eroding the viability of the
sector and warranting more subsidies.
However, the above plants are neither part of any Master Plan nor fit into
any ‘Least Cost Generation Expansion Plan’. Accordingly, this program
must not extend into medium and long term plans.
In 2008, the Interim Government, in view of the power crisis, allowed
GENCOs to install two power stations under public sector. Further, it has
planned to replace GENCO II four inefficient machines of Guddu Power
Station with double the capacity state of the art combined cycle plant for
the same quantum of fuel. These three plants are part of this short term
plan along with one nuclear power station under Pakistan Atomic Energy
Commission. Only 500 MW of hydro is expected to be inducted by WAPDA.
The whole position is shown in Fig 8.3.

POWER GENERATION ADDITIONS
DURING JAN 2009 – DEC 2012

Year

WAPDA
Hydro

Public
Sector
under
GENCOs
No MW

PEPCO/
GENCOs
Rental

No.

MW

2009

1

72

2010

3

347

-

-

-

-

2011

1

83

3
1

1700
325*

-

-

-

-

IPPs
under
PPIB

Rentals/
Fast track
under
PPIB

TOTAL

No

MW

No

MW

No

MW

No

MW

6

1002

8

1694

7

1306

22

4074

8

1741

3

478

14

2566

6

1268

-

-

11

3376

2012

-

-

-

-

-

-

5

602

-

-

5

602

TOTAL

5

502

4

2025

6

1002

27

5305

10

1784

52

10618

Oil

-

-

1

425

5

892

13

2651

6

953

25

4921

Gas

-

-

2

1275

1

110

10

2238

4

831

17

4454

Figure 11.4
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Energy Security and Policy Framework for Capacity Additions
For energy security, develop indigenous resources Including hydro, coal,
local gas, nuclear and renewable and reduce dependence on imported
energy
Based on coal, gas, local or imported, or even oil, large clusters of 30004000 MW capacity be installed at strategic locations near river or canals
for availability of water and near main high way and rail links for
transportation of fuel. These plants should serve as base load where as for
peaking, 100/200 MW capacity gas turbines need to be installed at the
load centers, where required.

8.2.4 Hydro Power Projects
Not withstanding the standoff on the development of Hydro-Power projects
which delayed action on the implementation of any large project, it is the
need of the time that maximum hydro capacity should be exploited not
only for power needs but also for water storage to meet water
requirements. It is pity that our country has a hydro potential of about
54000 MW but our public is suffering from power shortages. Keeping in
view the projects on which WAPDA has already done the feasibility and
necessary engineering and design work, hydro capacity of 18,000 MW
must be inducted into the system by year 2022. Project wise capacity is as
follows:

Dam

Capacity (MW)

Basha Dam

4500

Neelam Jhelum
Kurram Tangi

969
83

Munda

740

Kohala

1100

Dasu

4000

Bunji

5400

Akhori

600
Total

17,392

Work on at least 3-4 large dams should be started simultaneously.
In addition, small hydro power projects undertaken by provinces should be
inducted into the system to cater for local needs. The estimate of such
power is expected to be 600 MW.
Total capital outlay for the above mentioned hydro projects is estimated to
be US$ 35 billion

8.2.5 Coal Power Projects
Pakistan has 185 billion tones of estimated coal reserves, however, there
is only one operating coal power plant with an installed capacity of 150
MW which has de-rated to only 30 MW power production.
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Most power generation in the developing and developed world is based on
coal as feedstock. Neighboring countries like China and India produce
between 65-70% of their power generation comes from coal. Overall,
world wide, power generation with coal is over 41% from oil only 5.8%,
gas 20.1%, hydro 16%, nuclear 14.8% and from other sources 2.3%.
For the sustainable development of Pakistan’s economy, the exploitation of
indigenous resources of coal is essential.
Keeping in view the requirements and the infrastructure development for
producing coal based generation, it is estimated that 10,000MW of power
must be generated based on local (Thar, Lakhra, Sonda Jharak) coal. In
addition, 3000 MW based on imported coal near coastline is also
envisaged. PPIB has already solicited proposal in this regard. In summary,
coal based generation by 2022 will be as follows:


Based on local coal

10,000 MW



Based on imported coal

3,000 MW

Total

13,000 MW

8.2.6 Nuclear Power
Pakistan Atomic Energy Commission (PAEC) is working on a program by
which, by year 2022, about 4,400 MW of power will be available through
Nuclear power stations.

8.2.7 Power Generation -- Alternative Energy & Renewable Sources
Pakistan has over 1,000 KM of coastline where power can be generated in
bulk by harnessing wind energy. Efforts should be made to indigenize the
manufacture of wind turbines so that more and more wind corridors can
be utilized to harness the maximum potential of the wind. Alternative
Energy Development Board (AEDB) has estimated that, by 2022, a total of
17,400 MW of Wind based power will be added in the system. It is a very
optimistic projection but AEDB is confident that once a break-through is
made in the implementation of initial projects then there will be no
difficulty in adding more capacity in coming years. Details are provided in
chapter 11 on Alternative and Renewable Energy.

8.2.8 Rehabilitation /Replacement --GENCO Plants
Capacity additions through rehabilitation and replacement of the outdated
Genco plants can be achieved in a very cost effective manner. The amount
of gas or energy feedstock to be used in newer or rehabilitated plants will
convert more efficiently and generate greater amounts of power.
The existing power plants at Guddu, Multan and Faisalabad have outlived
their useful lives and are inefficient and consuming fuel which can be used
to generate at least double the power with the same quantum. The detail
of replacement of inefficient GENCOs plants is as follows:
Guddu – 4 de-rated and inefficient machines (300 MW) to be replaced by
800 MW combined cycle for the same fuel ($ 700 mln)
Multan – existing outlived and inefficient plant to be replaced with 400 MW
combined cycle for the same infrastructure facilities ($400)
Faisalabad – Existing inefficient and de-rated plant to be replaced by 250
MW for the same infrastructure facilities ($ 250 mln)
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8.2.9 Captive Power and Power from Small Power Producers
In order to tap all resources to mitigate the power shortages in the short
term, extra captive power from textile mills and sugar mills can be and is
being purchased. Further, if the sugar mills install high pressure boilers
and associated generating machines, 1,000MW power can be obtained
based on baggasse firing during the season and on imported coal in the off
season. The current position is shown in Fig 11.5
Textile
Mills

Sugar
Mills

MW

MW

127

14

141

(20)

(4)

(24)

Contracted/Pipeline

31

57

88

(no. of mills)

(11)

(6)

(17)

Potential

185

167

352

Total

343

238

581

ITEM
Connected and supplying
power
(no. of mills)

Potential (if high pressure
boilers
along
with
corresponding turbines &
generators are installed)

Total
MW

1000
MW

8.2.10 Cross Border Power Trade
Pakistan is exploring all avenues to enhance power supply. It also includes
looking into the possibility of importing power from Iran and Tajikistan.
The position of the two projects is as follows:
Import of Power from Iran
At present, Pakistan is importing about 40 MW of power from Iran: 35 MW
thru 132 kV Jackigur (Iran) – Mand (Pakistan) section and 2 MW each at
Taftan and Mushkhel Sections at 20 kV.
Further, 100 MW is planned to be imported for Gwadar and surrounding
areas. For this purpose, a 220 kV line between Polan Iran and Gwadar
Pakistan and one sub station each at Polan and Gwadar is being
established. An agreement was signed with M/s Tavanir of Iran in
February 2007 for a tariff of US cent 6.25. For the portion of line between
border and Gwadar and establishment of a 220 kV sub station at Gwadar,
a contract has been signed with Iranian Export Development Bank for
financing and by M/s Sunir of Iran for construction.
An MOU has been signed with Government of Iran for import of additional
1,000 MW power through Zahidan-Quetta section. Consultants have been
appointed for conducting feasibility of the Project. The implementation will
start after the feasibility report is completed.
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Import of Power from Tajikistan
CAS (Tajikistan, Kyrgyzstan) have significant hydropower & coal resources
who wish to export electricity from potential projects: looking for export
markets Pakistan & Afghanistan are potential import markets; wish to
import electricity to meet their growing demands
Quantum of Power
1000MW from Tajikistan for Pakistan & 300MW from Kyrgyztan for
Afghanistan (4000 GWh) in the Ist stage (from under construction Rogun
& Sangtuda Projects
Infrastructure Requirement
A 477km 500kV AC line between Kyrgyztan & Tajikistan and 750km
+500kV DC line between Tajikistan & Pakistan (Peshawar) via Afghanistan
(Kabul) with 3 substations
Latest Development
An Energy Ministers’ & IFIs’ Conference was held in Islamabad on 1-2 Aug
08, and an Inter Governmental Agreement was signed. An IGC (Inter Govt
Council) office has been established at Kabul. IBRD,ADB and IDB are
financing this project for an approximate cost of $800 million

8.3

Transmission
For evacuation of power from new generating stations especially large
hydro stations on upper Indus and from coal stations in the south, and for
transportation efficiently to the load centers in the middle of the country, a
very robust transmission system is required. For this purpose, a Master
Plan needs to be developed. This will also cater for reinforcement of the
existing NTDC network so as to be able to channel down the power to the
DISCO system efficiently. Concurrently, the DISCOs transmission system
will be required to be expanded and reinforced correspondingly.
Total capital outlay is expected to be around US$ 5-6 billion.

8.4

Distribution and Demand Side Management
DISCOs Distribution System needs to be expanded, extended, augmented
to channel down power from new generating stations and to meet the
growing demand of all category of consumers.
Demand Side Measures
Reduction of demand can be effective done thru energy conservation and
load management measures, as a megawatt saved is, in fact, better than
a megawatt generated. Following Demand Side Measures & Conservation
can be adopted:
As part of a National Energy Conservation programme
Massive Public awareness Campaign thru electronic and print media
Closure of Shopping Centers/Plazas after sunset
Staggering Industrial Holidays
Interaction with industries for reduction of load during peak hours
especially Steel Furnaces
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Induction of Energy Saver Lamps to replace incandescent lamps and tube
lights
Loss reduction by DISCOs thru implementation of ELR
AMRs/RMS/Smart Metering and by administrative measures

Projects,

Other Conservation Measures can be as follows:









Switching off billboards & alternate street light points
Switching off unnecessary lights and appliances at peak hours
voluntarily by general public.
By the above measures, 600-1000 MW of power can be easily
saved.
Energy Audits to be conducted on industrial and residential
consumers.
Capacity building to be undertaken in technical and energy
conservation specialists.
Conversion and transmission losses to be reduced through point to
point reconciliation of production and distribution and installation of
SCADA systems and upgradation of existing power plants.
Energy rationing programme to be developed as part of the
National Conservation Programme to ensure that all consumers are
required to reduce their consumption by 10% across the board.
This will result in reduction of demand by 1,400 MW. All consumers
able to successfully achieve better then 10% reduction would be
given incentives through reduced tariff etc.
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8.5

Issues and Recommendations

POWER SECTOR ISSUES & CHALLENGES

RECOMMENDATIONS

Issues

Supply Side Measures:

i) Capacity additions required in large clusters on
short, medium, and long term basis to bridge the
gap and meet growing demand

New generation additions

ii) Funding of Fast Track Projects held up due to global
economic meltdown.
iii)

In Lop sided hydro thermal mix needs to be set
right to reduce cost of production

iv) For energy security, capacity additions required
thru indigenous cheap resources of hydro & coal
v) Banking on private sector for capacity additions
especially for base load needs to be reviewed and
set right
vi) Base load to be in public sector thru coal, nuclear
and large hydro
vii) Current program of rentals (1000MW in north &
440MW in Karachi) needs to be reviewed on
account of their inefficiency & high cost
viii) GENCOs existing plants inefficient and out lived &
need to be rehabilitated & replaced
ix) Induction of IPPs of capacity 150-200 MW based on
diesel engines needs to be stopped henceforth
x) Peaking plants of GTs of 100-200 MW required in
private & public sector
xi) Phase out furnace oil as a base load station fuel
until 2020 due to non-availability prospects and
volatile pricing
xii) Cross border energy import from Iran & Tajikistan

• Expedite installation of IPPs already
contracted. 4500 MW until 2011.
• GOP should encourage the set up of
private/public partnership projects in the
IPP sector thereby speeding up funding.
• GOP should approach Multilateral funding
agencies to establish a Long Term Capital
Fund for Fast Track power projects.
• Raise bank limits on Power sector funding
which is currently exhausted.
• Induction of fast-track generation Capacity
(about 1000 MW) thru PPIB needs to be
expedited.
• Installation of NPP in public sector including
2 plants of 1000 MW capacity already
contracted for GENCO-III
• The IPPs which do not fit into any least cost
generation expansion plan should not be
inducted in the system.
• In the medium term, generation should be
added in large clusters of 3,000-4,000 MW
at strategical locations in line with the ‘least
cost generation expansion plan’ determined
through a Master Plan
• Hydro capacity of 18000 MW to be inducted
at any cost until 2020-2022
MW
–
Basha Dam
4500
–
Neelam Jhelum
969
(already Contracted)
–
Kurram Tangi
83
–
Munda
740
–
Kohala
1100
–
Dasu
4000
–
Bunji
5400
–
Akhori
600
Total
17392
•
•
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New generation additions (Contd..)
Coal Generation
•
Induct 10,000 MW generation on local
and imported coal by 2020 for base load
plants thru public & private partnership.
•
Replacement of outlived and inefficient
GENCOs plants:
– Guddu – 4 de-rated and inefficient
machines (300 MW) to be replaced by
800 MW CC for the same fuel ($ 700
mln)
– Multan – existing outlived and
inefficient plant to be replaced with
400
MW
CC
for
the
same
infrastructure facilities ($400)
– Faisalabad – Existing inefficient and
de-rated plant to be replaced by 250
MW for the same infrastructure
facilities ($ 250 mln)
•
Utilization of captive power plants
capacity: Encourage and give incentive to
sugar mills to install high pressure boilers
on existing plants to tap a potential of
about 1000 MW on Bagasse during season
and on coal, imported or local, during off
season.
•
Addition of 3,000 – 3,500 MW of
generation based on imported gas/LNG in
load centers for a total capacity addition
of about 9000 MW until 2020
Renewable
•
Induct 17400 MW thru wind/solar by 2022
•
Feasibility to be finalized for cross border
power import
•
Implement Project for import of 1000 MW
from Iran and 1000 MW from Tajikistan
Transmission

•

Upgradation of the existing transmission network for
dispersal of power from large hydro power stations in
the north and for large thermal power stations in the
south and for transportation of power from the new
generating stations in the middle of the country.

•
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A Master Plan needs to be developed to
develop a transmission system which will
facilitate
transportation of power
efficiently from the new generating
stations to the load centers in the middle
of the country. Main outlay will be on the
transmission system for dispersal of
power from large hydro power stations on
upper Indus and for coal & renewable in
the south. This transmission system will
be part and parcel of the generation
projects which are inducted in any part of
the country.
Total capital outlay expected is US$ 5-6
bln
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Distribution
•
•
•
•

•

•

Lack of energy conversation and efficiency
measures – mainly due to pricing mechanism
Pricing mechanism for peak load consumption to be
developed
Pricing differential tariffs. Smart meters & Smart
Grid need to be introduced in a big way
Unfavourable consumer mix has led to serious
financial difficulties for the power sector and for
over all economy of the country. Barring Karachi,
49% of the consumption is in domestic sector
whereas only 24% is in industry and 7% in
commercial, whereas in all the developing
countries,
the
commercial
and
industry
consumption is over 50%
High distribution losses and low recoveries in
certain areas of the country with almost 50% of the
total consumption quantum

•

•

•
•
•
•

•

•

Financial management

•

•

•

The financial strength of the power system is
sensitive to:
-

•
•
•
•
•
•

•

•

Cost of fuel for GENCOs & IPPs;
Difficulty in recovering power sale invoices;
Distribution losses; and
Affordability

•
•

Reduction of peak demand thru energy
conservation and load management
measures, as a MW saved is in fact better
than a MW generated.
Closure of shopping centers/ plazas after
sun set be made as a national policy. The
provinces be taken on board
Energy conservation and demand supply
management be included in the curricula
of schools and colleges
Demand Market Participation (Incentive
for customers to reduce load)
Interruptible contracts
Load rationing
Tariff should be rationalized in a manner
so that high consumption domestic
customers pay higher cost for using air
conditioners and other appliances. This
will help curtail overall consumptions and
will increase revenue.
Smart metering system be developed and
be implemented within next three years
as a national policy
For Loss Reduction, focus is required on
HESCO & PESCO both for technical &
commercial losses.
Mechanism to recover dues from Fata (Rs
77 bil)
Mechanism to recover dues from KESC
(Rs 75 bil)
Circular Debt to be cleared by the Govt.
through any workable instrument
Tariff to be rationalized
Targeted subsidies to be budgeted and
disbursed timely
Reforms to proceed further according to
the requirements & circumstances of the
country
rather
than
follow
others
templates

Circular debt: increasing day by day
Receivables Rs 252 billion (Oct 08)
Payables Rs 167 billion
Targeted subsidies mechanism to keep a balance
between affordability and viability of the sector
Power Sector Reform not yet yielding benefit to the
public
Policy hindrances –hydro- profit sharing between
provinces

•
•

To be resolved at Cabinet level.
This will help pave way for development
of hydro power plants for generation of
cheap electricity

Policy hindrances – coal- understanding
between provincial and federal government

•
•

To be resolved at Cabinet level.
This will help pave way for development
of coal power plants for generation of
cheap electricity
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9

Coal Sector
Coal is considered as one of the cheapest and sustainable fuel for power
generation compared to other fossil fuels. But it possesses a unique set of
challenges. On one hand coal is plentiful and available at low cost in much
of the world, on the other hand the traditional methods of coal combustion
emit pollutants and CO2 at high levels compared to other power
generation options. Lignite coal is abundantly available in Pakistan
particularly in the province of Sindh at Tharparkar and can be a future
source of power generation for many decades. In 1992, the Geological
Survey of Pakistan (GSP) discovered around 186 billion tonnes of lignite
reserves in Thar coal field in an area of 9,000 sq. km.
The proven reserve of six identified and delineated blocks covering an area
of 583.5 sq. km in Sindh coal lignite resources are at the tune of 12 billion
tonnes which can be economically utilized for electric power generation
and deposits are sufficient for generating more than 10,000 MW
depending on the infrastructure and mining capability. On the basis of
calorific value of Thar coal 200 million tones of Thar lignite will generate
1,000 MW for 40 years which is the life of a power project.
In 2007-08, 10.1 million Mtons of coal was consumed in the country out
which 5.98 million tonnes was sourced through imports and the remaining
4.12 million tonnes was produced indigenously. This was mainly consumed
in the cement industry followed by brick kilns and a small portion went to
power generation. Coal demand is expected to grow to 15.74 MTOE by
2021-22 driven primarily by power sector demand.

Coal Consumption Break up
Local Production & Imports
7.89

7.71

Million Mtons

10.1

7.89

6.06
4.89

2002-03

2003-04

Balochistan

2004-05

Punjab

2005-06

Sind

2006-07

NWFP/Fata

2007-08

Imports

During the past few years the growth rate of coal imports has remained
exceptionally high at over 40%, largely due to the continued high demand
while local production has not seen any significant increase. Imports will
continue to increase due to local low production and because Pakistani coal
has high sulphur content.
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Two power generation projects on imported coal are in the pipe line, a
1,200 MW IPP sponsored by AES and a 1,000 MW IPP sponsored by
MITSUI on imported coal. These projects are at an advanced stage of
development. 700 MW power generation capacity using Bagasse and coal
mix is planned to be added to the system under the GOP Policy for Power
Co-Generation by Sugar Industry during the 2009. Power generation by
these projects when implemented will provide a cheaper and affordable
electricity compared to fuel oil.

Comparision of Generation cost Rs./KWh
Natural Gas Furnace Oil Lignite Coal
Cost of Generation (Fuel Cost Basis)
2.38
5.46
2.88
Net Plant Efficiency (%)
50
40
38

9.1

Coal Background in Pakistan
Historically Coal has been a neglected fuel in Pakistan. This has been
because from the early 50’s huge gas reserves were discovered in Sui and
with the development of a gas supply infrastructure throughout the
country by Sui Southern and Sui Northern utilities coal as a fuel was
ignored. Gas was the cheapest and the cleanest fuel available for the next
three decades. However the situation of gas supply decline has evolved to
the point that it is no longer a surplus resource and its reserves are in
sharp decline. Development of hydro potential also provided much needed
power requirements.

Fuel
Coal

9.2

Country Wise Coal In Energy Mix (percent age)
Pakistan India
China Malaysia
UK
USA
7
55
70
6
16
22

Canada
12

Project Development Plan
Pakistan urgently needs to increase power generation from coal to bring
the power generation mix to a reasonable level to provide cheap
affordable electricity to the consumer. As a first step the Energy Expert
Group has set a target of 15% coal in the energy mix by 2022. This would
translate into development of upto 14,000 MW power generation projects
on indigenous coal by the year 2025-2030.

9.3

Generation Addition Plan
Power generation from coal is to be planned in stages i.e. short, medium,
and long term plans. In the first stage the existing 3 x 50 MW coal fired
plant installed at Lakhra is presently producing less than 30 MW, should be
rehabilitated to bring plant capacity to at least 125 MW. This target can be
achieved within in 2 years. The second part of consolidated Lakhra coal
block should also be simultaneously developed for setting up of a new 150
MW power plant in the same area with proven technology to handle high
sulphur content (8-14%) lignite coal. Existing reserves can supply coal for
30 years. A 200 MW power plant at Sonda-Jherruk, 200 MW power plant
at Jherruk, and 250 MW power plant at Badin should be constructed within
the short term/medium term plan.
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In the second stage (year 2015-2020) medium to long term plan it would
be advisable in the first generation indigenous coal based power plant to
adopt 300 MW class units utilizing proven technology for firing lignite B
coal, assess the performance, and gain experience on Thar coal. First 2 x
300=600 MW plant should be constructed by the year 2015 and then
adding 300 MW unit each year, a 1,200 MW power plant at Thar should
then become operational by the year 2018.
Under the long term plan (year 2010-2030) three large scale open cast
mines should be develop in Thar having coal mining capacity of production
18 million tonnes annually should be able to generate upto 9,000 MW
electricity by the addition of 600 MW increments (in each block) each year
in the system. The total power generation on lignite coal will contribute
8,750 MW by the year 2022 in the power generation mix. In discussions
with KESC we were informed of their plan to install 500 MW per year of
imported coal fired plants commencing 2013 to generate 2000 MW by
2018.

Year Wise Power Addition Plan in MW
Year

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Lakhra
Jamshoro
Additional
Sonda/Jherruk
Jherruk
Badin
Thar

16

75

125

150
150

150
150
100
100
125

150
150
200
200
250

Block 1
Block 2
Block 3
Lignite (Total)
Baggase/Coal
Imported Coal
(IPP's)
Total MW

9.4

25
700

75
700

125
700

725

775

825

300
700

625
700

950
700
1000
1200
1000 1325 3850

150
150
200
200
250

150
150
200
200
250

150
150
200
200
250

300

300 900
300 300

1250
700
1000
1200
4150

1550
700
1000
1200
4450

2150
700
1000
1200
5050

2021

2022

150
150
200
200
250

150
150
200
200
250

150
150
200
200
250

150
150
200
200
250

150
150
200
200
250

1200
900
300
3350
700
1000
1200
6250

1800
1200
300
4250
700
1000
1200
7150

2400 3000 3000
1800 2400 3000
900 1200 1800
6050 7550 8750
700 700
700
1000 1500 1500
1200 1500 1500
8950 11250 12450

Project Implementation Strategy
Generally a coal fired power plant is capital intensive, require much larger
infrastructure, lignite coal specially requires additional equipments and
lime to be mixed with coal in the combustion process, coal handling is
critical, and ash handling is the most difficult because of the coal
characteristics. The project time schedule is longer i.e. 48-54 months. The
project development cost is heavy as a detailed feasibility study has to be
carried out by international consultants having extensive experience of
handling coal projects. Regular supply of abundant water is essential for a
continuous operation of the power plant. Metalled roads for transportation
of heavy machinery/equipment with a capacity to bear a load of maximum
600 tonnes is necessary. Planning of electrical network to off take power
from the plant located at different coal mines is to be made. Airport near
vicinity of coal fields and initially reasonable accommodation will be
required near coal field.
Planning is essential to develop the required infrastructure, this task
should be undertaken by the Government of Pakistan and Government of
Sindh on war footing to provide comfort to prospective project sponsors.
Project sponsors should be offered to develop mine mouth power plant

EAC - Energy Expert Group

79

Integrated Energy Plan
2009-2022

integrated project. There may be separate sponsors for mining and power
plants.

9.5

Issues











9.6

There is a lack of an integrated lignite/ coal mining and power generation
policy. Especially the indigenous coal resources of Pakistan.
There is no indicative / tentative tariff on coal based power generation
projects declared by concerned authorities.
Thar coal reserves are Lignite with thick seams at the depth of 145 meters
that requires additional equipments for open cast mining and handling
ground water over and below the Coal seams. This will be a challenging
assignment.
Open-cast mines similar to Thar Coal which are lying at depths of more
than 140 meters would require about 40-48 months to go into economical
production.
Construction time for a coal fired plant is considerably longer than other
technologies i.e. 48-54 months.
No indicative/tentative tariff on coal based power generation projects have
been declared by the concerned authorities. In the other fuel sources tariff
has already been provided.
There is no declared coal mining or coal power generation policy.

Recommendations












It is our view that the power projects should be planned in stages i.e.
short, medium and long term. In the short term (18-24 months) 150 MW
Lakhra coal plant should be rehabilitated to bring the capacity at a level of
125 MW, the second part of consolidated Lakhra coal block may also be
simultaneously developed for a new 150 MW power plant in the same
area.
Exclusive agency for coal mining for power generation should be
established to facilitate. one-window operation for potential investors.
Exclusive integrated coal mining and power generation policy should be
developed to provide comfort to the investor.
Coal pricing mechanism must provide a minimum of 15% return on
investment.
Indicative reasonable and affordable tariff on coal projects should be
developed to attract potential investors and may be based on already
carried out feasibility study on Thar coal.
The construction of the power plants and open-cast mining projects at
Thar should be initiated simultaneously.
To exploit the vast coal reserves of Thar, GoP should provide incentives for
investors, both financial and in the form of infrastructure development. In
the medium and long-term the Thar Coal Reserves may be exploited
through large-scale open cast mining and development of mine-mouth
power generation plant in stages to generate 350-600 MW.
No private entity has come up to develop an integrated coal based project.
Therefore the GoP must initiate for bringing up the Thar Lignite deposits to
the surface by joint private/public partnership for future industrial
utilization of coal.
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10 Nuclear Sector
10.1

Role of Nuclear Power in Electricity Generation
Nuclear power makes a small contribution to total power production
supplying only 2.4% of the country's electricity with 400 MW generation
capacity. The Pakistan Atomic Energy Commission (PAEC) is responsible
for all nuclear energy and research applications in the country. Fuel for the
Karachi plant is produced indigenously, whereas the fuel for the Chashma
is provided by China. Table 10.1 provides a summary of present status of
the country’s generation capacity through nuclear power.

Karachi
Chashma 1
Chashma 2
Total

Construction

Commercial

Started

operation

100 MW

1966

Dec 1972

PWR

325MW

1991

June 2000

PWR

340 MW

2004

Sep 2011

Type

Gross Capacity

PHWR

(scheduled)
425 MW operating and 340 MW under construction

Table 10.1
In 2005 an Energy Security Plan was adopted by the government which
called for a significant increase in nuclear capacity to 8800 MW by 2030;
900 MW of this by 2015 and a further 1500 MW by 2020. Plans included
four further Chinese reactors of 300 MWe each and seven of 1000 MWe,
all PWRs. Because of the NPT (Non-Proliferation Treaty) and NSG (Nuclear
Suppliers Group) restraints, China is currently Pakistan’s only partner in
supplying nuclear power plants, and negotiations with China are
continuing, but there are several issues including China’s indigenous
capability and financing since nuclear power plants require large capital
investments.
Table 10.2 presents the projection of Nuclear Power growth in the country.
Year

Nuclear Power Plant Added to Grid

2011

Already Operating
(K-1 and C-1)
340 MW (C-2)

2016
2017
2019
2022
2023

340 MW
340 MW
1000 MW
1000 MW
1000 MW

2011
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(MW)
415
755
1095
1435
2345*
3345
4345
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10.2

Issues







10.3

China is presently the single supplier of nuclear technology and equipment
for Pakistan with capability limited to 399 MW size. Larger plants may only
be available after 2-3 years.
Worthwhile equipment manufacturing capability is required for enhancing
self-reliance.
NPPs require about 7 years for pre-project and construction phases.
Identified uranium resources of Pakistan are limited. Further exploration in
promising areas is constrained due to security reasons.
Fuel fabrication facilities for PWR (Pressurised Water Reactor) fuel are
needed to reduce dependence in imported fabricated fuel.

Recommendations











The China link needs to be kept engaged and strengthened – as currently
planned. Additional Nuclear Power Plant suppliers should be explored and
approached. Waiver of Nuclear Supplier Group embargoes may eventually
be sought through political strategies.
Indigenous thermal power plant manufacturing know-how and capabilities
should be increased in the first phase.
For NPPs a technology vendor partnership will be needed.
The pre-project construction time will decrease as experience in NPP
construction builds up and local capability in design, engineering and
manufacturing increases.
Exploration activities need to be enhanced for uranium in the country
through improved security and infrastructure.
Options are needed for the long term national strategy for educate on
greenhouse gases emissions to mitigate global warming. Increases use of
nuclear power is one the key GHG mitigation options world-wide. A
continued nuclear capacity addition and nuclear infrastructure
development is necessary not only for energy security but also to mitigate
GHG emissions in the longer term.
The ability to handle nuclear waste is an essential part of the strategy in
order to mitigate the potential for environmental hazards being created for
future generations.
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11 Alternative and Renewable Energy (ARE)
Sector
Pakistan is blessed with abundantly available and inexhaustible Renewable
Energy (RE) resources, which if tapped effectively can play a considerable
role in contributing towards energy security and energy independence of
the country. Sporadic efforts and
initiatives have been undertaken
by the Government in the past
leading to lackluster results due
to non-commitment, improper
and disjointed planning and lack
of focused, integrated efforts on
part of the stakeholders involved.
This is evident from the current
installed capacity of RE sources in
the country, which is limited to
40 MW only all of which have
been added during the last one
year.
Given the current global energy scenario in general and Pakistan’s energy
scenario in particular, the adoption and deployment of ARE technologies
makes perfect sense as it inherently favors indigenous, inexhaustible
energy resources which also happen to be the most energy efficient by
default. This is also in line with the objective of this document. However a
major shift in Government’s policy and planning is required to favor
deployment of ARE technologies.
Another
unique
feature
associated with the deployment of
ARE technologies is the positive
and various direct & indirect
impacts it
has on poverty
alleviation and accruing social
benefits. These technologies can
be easily deployed in areas where
conventional
grid
electricity
cannot have access and entry due
to technical and / or economic
reasons. The lowest strata of the
society can thus benefit from ARE
technologies thereby improving
the livelihood and quality of life;
meaning ARE technologies can play an effective role for meeting the
Millennium Development Goals (MDGs) as well.
Adoption of ARE offers following advantages:


Energy Security & Independence



Diversity of Supplies



Social Cohesion (by deployment in remote, off-grid areas)



Environmental Benefits
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11.1



Job Creation



Growth of local Engineering industry



Image-building of the country as a socially conscious / responsible nation

Potential of Renewable Energy in Pakistan
Potential for various ARE technologies1 in the country vary from significant
to phenomenal, which is as follows:


Wind:

346,000 MW



Solar:

2.9 Million MW



Small Hydel:

2,000 MW



Biogas / Waste to Power / Cogeneration :

2.000 MW

In addition to above, potential for other ARE technologies such as
Geothermal, Wave Energy, Tidal Energy, Biomass etc. also exists but is
yet to be determined. Current projects in pipeline are summarized in the
Renewable Energy Projects In Pipeline
Name of Project

1
2
3
4
5
6

Technology

Capacity
(MW)

Commissioning
Year

Cost
(Million $)

Implementation

Wind

50

2009

121

Private sector

Wind

50

2010

135

Private sector

Wind

50

2011

161.3

Private sector

Wind

50

2011

133

Private sector

Wind

50

2011

135

Private sector

Bio Mass

25

2010

-

Private sector

Zorlu Enerji
Pakistan Ltd.
Green Power Pvt.
Ltd.
Arabian Sea Pvt.
Ltd.
Dawood Power
Ltd.
Beacon Energy
Ltd.
Clean Energy
Development

Table 11.1
1

Source:

Wind & Solar Potential:
Small Hydel:
Cogeneration:

USAID / NREL Satellite Resource Mapping, June 2007
German Agency for Technical Cooperation (GTZ)
Pakistan Sugar Mills Association (PSMA)

Under Rural Electrification Program (REP) AEDB is providing solar
photovoltaic systems (SPS) to households in 300 un-electrified villages of
Baluchistan and 100 villages of Sindh with an envisaged expenditure of Rs.
1167.73 millions. More than 2800 households in Sindh have already been
provided with SPS. M/s Clean Energy Development Ltd of New Zealand is
actively working on the development of a 25 MW biomass project at
Landhi, Karachi.
Table 11.2 gives a break-up of technology-wise ARE break-up and it’s
rationale. It should be noted that the figures reflected in the table are
based on the assumption that the market mechanism and policy &
regulatory regime for Renewable is based on the recommendations of this
document. In other words, assuming that these recommendations are
implemented as of now, potential share of Renewable in the overall energy
mix of the country can exceed 12% by the year 2022.
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YEAR
S.
No

Technology
(MW)

2009

2010

2011

2012

2013

2014

2015

2016 22

TOTAL
(MW)

1.

Wind (MW)

50

100

100

500

1000

1200

1500

12,950

17,400

2.

Small Hydel

100

300

600

1,000

3.

Solar Thermal

50

450

1500

2,000

4.

On-Grid Solar

1200

1,500

5.

Off-grid Solar

1400

2,000

6.

Waste to
Energy

1000

,1500

10
20

40
80

250
500

500
TOTAL

25,400

11.1.1 Issues








The efforts of the government have not met with success mainly due to a
lack of integrated planning and implementation mechanism. Unfocussed
efforts with duplication of activities by various agencies which is
uncoordinated combined with limited resources and constraints leads to
confusion and attainment of targets is not possible. There is a proliferation
of Government agencies often duplicating functions. These agencies under
various Ministries are not empowered sufficiently to develop ARE
resources, and are working with limited resources and constraints. Lack of
coordination and cohesion among the agencies responsible for developing
the ARE sector is preventing from achieving a critical mass concentration
of these technologies. Scant, peripheral and parallel activities by various
agencies also cause confusion among the Donor Agencies. The provincial
governments do not have a proper ‘buy-in’ and do not support the
process.
Another key issue responsible for hindering the growth of ARE sector in the
country is the general lack of capacity in the public sector, which coupled
with the already burdensome approval process for RE IPPs, is slowing
down tangible progress for setting up RE projects in the country. It is
important to understand that building capacity is as important as adding
Mega Watts to the grid. The challenge faced today is to make the different
Government of Pakistan players coalesce around the development and
implementation of a national RE strategy in a complimentary way.
One of the most critical factors responsible for preventing the realization of
RE projects, especially Wind Power Projects is that of tariff. More often
than not, wind IPPs have found the tariff determined by NEPRA to be
unworkable and unacceptable. The leading wind IPPs of the country, i.e.,
Zorlu Enerji, Green Power Pvt. Ltd. and Dawood Power Pvt. Ltd., all have
gone through the cumbersome process of filing multiple tariff petitions
with NEPRA due to the fact that the offered tariff was always considerably
less than the one petitioned for. Green Power has so far gone through this
process three times and still hasn’t been awarded a tariff of its liking. This
leads to inevitable delays in the project as the IPPs are unable to firm up
their turbine supply and EPC agreements and the window of opportunity is
lost; not to mention the direct and indirect additions to the project cost as
filing of each tariff petition costs in excess of Rs. 2.5 Million and the
turbine prices in the international market have been experiencing a
continuous upward trend for the past three years.
The Master Lease Deed granted by the Government of Sindh for Wind
Power Projects contains several controversial clauses which do not allow
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wind power projects to become “bankable”. It is feared that unless the
Master Lease Deed is accordingly amended for Wind Power Projects,
Financial Institutions will not lend financing to wind power projects in
Pakistan.
Too many risk perceptions are associated with ARE projects in Pakistan’s
market due to lack of precedence and market uncertainties.
The Government entities in the power sector are only experienced in
dealing with thermal and large hydro projects, and are therefore not
technically equipped to handle RE projects.
Grid Codes do not cater for Renewable Energy projects. Modification of
these Grid Codes to successfully incorporate wind energy projects is
necessary.

11.1.2 Recommendations



















Formulation of favorable policy and regulatory framework for deployment
of renewable energy technologies and obligating the utilities to meet a
certain percentage of their electricity demand with RE technologies.
Similarly, power distribution set-ups (DISCOs) should be obligated to
utilize RE sources.
Attractive, fixed ‘Feed-In Tariffs’ for a five year period be introduced that
are competitive with the world market and not based on a “cost-plus
basis.” This would give the RE sector a ‘jump-start’ and enable investors to
‘fast-track’ the projects. It would have a multiplier effect for job generation
and boost the engineering industry in the country.
Setting of firm targets for RE deployment over the short, mid and long
terms taking into account that there are no recurring fuel costs and after
ten years of a project life the tariff will drop significantly as the capital cost
is paid off..
The controversial “Statement of Conditions” governing the Master Lease
Deed for Wind Power Projects must be amended to specifically cater for
Wind Power Projects in order to make them “bankable” projects.
The Gharo – Keti Bandar Wind Corridor be declared a perennial wind
corridor by the Government, dedicated to the development of wind energy
projects as a strategic resource location. This will help in making these
projects bankable as it would be easier for financial institutions to finance
these projects without any fear of land lease for the project being revoked
by the Government of Sindh at any stage during the project life.
Enactment of legislations for mandatory use of RE technologies. For
promotion of RE technologies, high profile mandatory targets in
government buildings should be initiated to develop success stories.
Setting up of Pilot Projects in the public sector for ARE
technologies of strategic importance, e.g., wind, solar, waste to
energy etc. in order to remove certain risk perceptions associated
with such projects in Pakistan.
Provincial, city and local governments should be given monetary incentives
to introduce RE technologies in various projects.
Strengthening of AEDB as an institution, both in terms of its legal mandate
and financial resources.
Smart Grids be developed with reversible meters to allow utility companies
to purchase surplus power generated by consumers.
Financial support of the ARE sector by strengthening the Alternative
Energy Fund (AEF) for setting up pilot projects, soft financing of ARE
schemes / systems and R&D support.
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Preferably a separate Regulator should be set up to deal with ARE
and Coal power projects. If this is not possible then the NEPRA Act
should be amended to include ARE and Coal chapters. These
chapters should be written with the assistance of international
organisations such as the ADB so that international experience can
help in writing suitable legislation for the Regulator.

The investment potential for the renewable energy sector of the country
from short to medium term is over USD 16 Billion Dollars, which if
supported through Government resolve and initiative can help in turning
around the energy sector of the country; not to mention an overall
strengthening of the country’s economy and its projection around the
world as a responsible, modern and committed nation. RE deployment has
to be supported by the Government as a strategic option.
In case the above recommendations are implemented, approximately
25,000 MW of Renewable Energy can be installed by the year 2022

11.2

Bio-diesel
Oil imports of Pakistan continue to rise, presenting a serious cause of
concern for the Government due to rising and unstable crude oil prices.
Pakistan consumes 8 Million tons of Diesel annually out of which 4 Million
tons is imported. Diesel is consumed by the industrial, transportation and
agriculture sectors, which make up for 75% of the country’s annual energy
use at 26.280 MTOE. 10% of country’s annual Diesel consumption
replaced with Bio-diesel will result in estimated savings in excess of US $ 1
Billion per annum.
The ECC of the Federal Cabinet approved the Policy Recommendations for
Use of Bio-diesel as an Alternative Fuel in February 2008, which has set
the indicative target of Gradual introduction of Bio-diesel fuel blends with
petroleum diesel so as to achieve a minimum share of 5% by volume of
the total Diesel consumption in the country by the year 2015 and 10% by
2025.
Pace of development of Bio-diesel sector in Pakistan is such that events
may overtake policy leading to Government losing control over the
production of Bio-diesel which can either destabilize this sector or stunt its
growth before the sector gets the opportunity to mature and become
viable. Integrated and focused efforts are required on government’s part
as multiple stakeholders are involved from the public sector including
AEDB, Ministry of Food, Agriculture & Livestock, Ministry of Petroleum &
Natural Resources, PSO, OGRA as well as the provincial governments.
These stakeholders need to realize the gravity of the situation and address
all the critical issues associated with the sustainability of the National Biodiesel Programme spearheaded by AEDB. Immediate decisions are
required in order to effectively address these issues and formulate a
National Biofuels Policy in the soonest possible time span.

11.2.1 Issues & Recommendations


Any act or policy formulated in haste without first catering to all the
relevant issues and plugging the techno-economic gaps in this largely
untested sector, will only lead to disastrous results. This is one area where
the government needs to tread very carefully as a false start can derail
this fledgling sector, adverse effects of which will be felt on the economy
for a very long time; a situation Pakistan cannot afford given the current
energy crisis.
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Only non-edible oil feedstock may be allowed for Bio-diesel production as a
policy decision. However another important issue that can’t be ignored is
the quality of the Bio-diesel thus produced and its conformance to
international standards. Inferior quality Bio-diesel produced from a certain
feedstock will only serve to damage the National Bio-diesel Program.
Hence it is imperative to carefully evaluate the pros and cons associated
with a certain type of feedstock before it is given priority or preference
over other available feedstock for production of Bio-diesel.
Aggressive R&D is being conducted globally to identify next-generation
Bio-diesel feedstock options to diversify Bio-diesel production resources,
otherwise known as lignocelluloses. The technology will allow Bio-diesel to
be produced from any plant material, there would be no conflict between
the need for food and the need for fuel. It will also significantly lower the
Bio-diesel production cost. R&D efforts in this regard need strong and
continuous support & commitment from the Government to ensure the
viability and sustainability of the National Bio-diesel Program.
As already mandated by the ECC, AEDB is to spearhead the National Biodiesel Program and ensure that the targets determined by ECC are met
with successfully. However there already is a duplication of efforts as
evidenced by the Committees formed under the President ZTBL and
Adviser to the PM on Finance for Bio-fuels, which also include Bio-diesel in
their Term of References. The government needs to empower and
strengthen the agency mandated with this responsibility accordingly so as
to enable it to formulate and come up with the necessary Policy and
Regulatory framework by involving all the stakeholders.
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12 Regulatory Authorities
Regulatory bodies are needed in any market to establish norms and
oversee policies which ensure the smooth and fair operation of critical
sectors in an economy. A critical sector such as energy has its own
dynamics. Internationally an independent regulator operates within the
following framework:






Protect rights of investor, user and society/government
Adequate return on investment and generation of funds for future
expansion to meet service obligations.
Regulator intervenes where there is imperfect competition or where state
has to bear part of the cost of service for various social and other reasons.
–virtual monopoly as in gas transmission etc
Regulator works within the law /framework given normally by Parliament
e.g tariff has to be fixed within parameters fixed by law. However
parliament cannot fix tariff every time

Regulator’s independence is necessary to be seen for all parties to bear
cost and feel fairness
In Pakistan there are two Regulators that are directly involved in the
regulation of the Energy sector. The first is the National Electric Power
Regulatory Authority which takes care of regulation of all power generation
while the second regulatory authority that is hydrocarbon specific is the Oil
and Gas Regulatory Authority. These Regulatory authorities were set up as
part of the deregulation of Pakistan’s energy markets. This was also done
in order to separate policy making from the task of regulation. The
Government of Pakistan created these bodies through various Ordinances
and Acts of parliament.
The creation of these Regulators, while an important step in the
deregulation of the energy markets, has resulted in serious issues faced by
investors and consumers. In order to rectify these problems the Expert
Energy Group through a process of consultation and research has
articulated these issues and come up with recommendations to resolve
these issues.

12.1

National Electric Power Regulatory Authority (NEPRA)
In 1992, the Government approved WAPDAs Strategic Plan for the
Privatization of the Pakistan Power Sector. This Plan sought to meet three
critical goals:
1. Enhance capital formation,
2. Improve efficiency and rationalize prices, and
3. Move over time towards full competition by providing the greatest
possible role for the private sector through privatization.
This major decision was taken to improve the viability of Pakistan's electric
power sector which was characterized by extensive government
involvement in management, political interference, and a tariff plagued by
cross-subsidies. A critical element of the Strategic Plan was the creation
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and establishment of a Regulatory Authority to oversee the restructuring
process and to regulate monopolistic services.
The December 16, 1997, issue of the Gazette of Pakistan proclaimed the
enactment of the Regulation of Generation, Transmission and Distribution
of Electric Power Act, 1997, which had become effective on 13 December
1997.
NEPRA was created to introduce transparent and judicious economic
regulation, based on sound commercial principals, to the electric power
sector of Pakistan. NEPRA reflects the country's resolve to enter the new
era as a nation committed to free enterprise and to meet its social
objectives with the aim of improving the quality of life for its people and to
offer them opportunities for growth and development.

NEPRA's Role
NEPRA's main responsibilities are to:





Issue Licences for generation, transmission and distribution of electric
power;
Establish and enforce Standards to ensure quality and safety of operation
and supply of electric power to consumers;
Approve investment and power acquisition programs of the utility
companies; and
Determine Tariffs for generation, transmission and distribution of electric
power.

NEPRA will regulate the electric power sector to promote a competitive
structure for the industry and to ensure the co-ordinated, reliable and
adequate supply of electric power in the future. By law, NEPRA is
mandated to ensure that the interests of the investor and the customer
are protected through judicious decisions based on transparent
commercial principals and that the sector moves towards a competitive
environment.
A primary challenge is to quickly create a track record of NEPRA's working
such that it demonstrates its objectivity and impartiality. NEPRA has to
demonstrate that its decisions are neither arbitrary nor influenced by
individual and personal discretion. It is accordingly proposed that to
introduce transparency and accountability in NEPRA, all regulatory
decisions regarding licensees will be published and made public property.

12.2

Oil & Gas Regulatory Authority
The Oil and Gas Regulatory Authority (OGRA) has been set up under the
Oil and Gas Regulatory Authority Ordinance dated 28th March 2002 to
foster competition, increase private investment and ownership in the
midstream and downstream petroleum industry, protect the public interest
while respecting individual rights and provide effective and efficient
regulations. As laid down in the Ordinance, the Authority comprises one
Chairman and three members.
OGRA was created to develop a working environment where the interests
of all stakeholders namely the Consumer, Investor & the Government are
protected through Independent & Fair Regulatory practices.
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Consequent upon the establishment of OGRA on 28th March, 2002 the
Natural Gas Regulatory Authority (NGRA) was subsumed by the OGRA. All
properties and works done by the NGRA were transferred to and protected
under the OGRA Ordinance. OGRA was, therefore, in a position to start its
functions in respect to natural gas immediately upon its establishment.
The Federal Government has now w.e.f. March 15, 2003 assigned
functions for the regulation of activities relating to LPG (Liquefied
Petroleum Gas) and CNG (Compressed Natural Gas) sectors in the country
to the Oil and Gas Regulatory Authority and has designated the OGRA as
an Authority in place of the Director General (Gas) of the Ministry of
Petroleum and Natural Resources. Any Corporation or person interested in
getting licence for the LPG and CNG activities may apply to the OGRA on
the prescribed format available on the Website. For this purpose, the
OGRA has also set up a one-window facility, which will work from 9 a.m.
to 12 noon on all working days to provide any assistance and information
in this regard to the interested parties, general public and the existing LPG
and CNG licensees.

12.2.1 Issues













Flaws in the NEPRA and OGRA Act’s need rectification and updating.
Lack of representation in the Regulators from civil society and industry.
Prone to Government intervention. The Regulatory authorities are
frequently instructed to act thereby jeopardizing their independence.
Lack of integration of pricing, renewable, coal and other aspects of the
energy mix means that the Regulators have neither been able to
encourage investment neither have they been able to help in energy
diversity.
Lack of Human Resource aspects- professionals, national and international
qualifications and experience should be utilized.
The focus of OGRA is just price. They impose price caps on LPG every so
often without ascertaining whether there is an actual need or not and also
without any regard to the volumes available that may impact the operating
cost of a Company. In a highly fragmented market, sufficient volume
availability is the key.
OGRA has started charging Companies for Inspection of their LPG filling
Plants. The cost break up of these charges is not provided and the
regulator has increased it from Rs. 200,000 to Rs. 600,000 without
providing any justification.
Investors have serious misgivings due to the inaction and action of the
OGRA.
After the promulgation of OGRA Ordinance 2002, OGRA is authorized for
regulating the Petroleum, CNG and LPG businesses in Pakistan. However,
Department of Explosives (which falls under the jurisdiction of Ministry of
Industries) also regulates the safety standards of Refined Petroleum
Products / CNG as per "The Petroleum Act 1937". This anomaly requires
duplicate clearance and permissions from two different authorities hence
adding additional costs and waste of resources.

12.2.2 Recommendations:
It is the Recommendation of the Energy Expert Group that the Regulatory
Authority’s be:
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Governed by an independent Board, the members of the Board should be
professionals of private sector, representatives from Consumer side as well
as Legal experts. The governing board should have the ultimate authority
to provide direction lay policy framework for regulating body.
The regulatory body should not be prone to Ministerial and Government
intervention.
Their working should be transparent and in the larger interest of the
consumer as well as the industry. A charter of consumers and investors
rights should be published so that the power producers, transmission
companies etc. can all be held accountable and made to compensate
consumers for losses and poor quality service.
It should have the Power and Authority to intervene and should also be
given Quasi Judicial Power for enforcement of safety standards and
protection of consumers against predatory pricing, cartels etc.
To ensure that the independence of a regulator is maintained it is
necessary that resolution of conflicts be resolved through the courts where
only aspect of the actual regulatory law should be interpreted and thereby
finding resolution.

Structure of the Board
It is our recommendation that the Board be constituted as per the
following proposed structure:
The Board should consist of five (05) members from Private sector who
are professional and have related experience and standing in the industry.
It should have three (03) members representing the consumer interest.
There should be two (02)
Government/Public sector.

members

who

are

representatives

of

Chairman of the Board should be elected by the member of the Board for
the duration of three years.
The Board should meet at least once every quarter to review the
performance of the Regulatory Authority and policy guidelines as and
when required.
The Regulatory body will report to the Board which will be headed by the
Director General and the remaining members will be constituted as
recommended in the existing Ordinance.
The Board will set for the Authority, Key Performance Indicators (KPI’s)
against which the performance of the Authority will be evaluated.
Most professional staff in NEPRA is substantially obtained from the former
public sector utility i.e. WAPDA. Its finance section is competent in
handling accounting analysis to meet the revenue requirement of public
sector power entities. It certainly has no expertise or even willingness to
work out externalities associated with renewable energy projects. This is a
classic case of ‘regulatory capture of former WAPDA employees of the
Authority.’ The economic expert who could fill in the void by supporting
and advocating the issue of externalities has almost no voice in the
decision making. Therefore capacity building within NEPRA and OGRA is
critical.

NEPRA ACT AND RENEWABLE
NEPRA Act regulating the electricity sector does not explicitly impose any
obligation on the part of the regulator to promote renewable. This is quite
EAC - Energy Expert Group
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understandable since in 1997 when NEPRA Act was promulgated there was
relatively little interest in the promotion of renewable energy. Section 7(1)
of NEPRA Act states that ‘the Authority shall be exclusively responsible for
regulating the promotion of electric power services.’ This is an all inclusive
function in which renewable technology producing electricity is
automatically included. Section 32 of NEPRA Act empowers the Authority
to approve ‘the transmission’ companies and ‘distribution’ companies
investment and power acquisition programs. This empowers the Authority
to approve the portfolio of power procurement from different sources
including renewable energy technology.
It would serve no useful purpose to interpret NEPRA Act & Rules as having
enough space and depth to include promotional aspects of renewable
energy. This would have been possible if the basis of analysis of renewable
energy were the same as those applicable to the cost of service. In view of
the radical departure in the analytical tools based on social and economic
costs it would be advantageous to identify renewable energy separately in
the NEPRA Act. It is therefore advisable that a separate chapter may be
introduced in the NEPRA Act dealing with power purchase, access to the
grid and pricing of renewable energy.
Marginal or derived interpretation of NEPRA Act and Rules may not serve
the purpose of either attracting private sector investment or create
confidence in the Authority to take regulatory decisions for promotion of
renewable energy. It would be appropriate to introduce a separate chapter
on the Promotion of renewable energy in NEPRA Act. This certainly is by
far a better arrangement than being provided guidelines from the
government under section 7(6) of NEPRA Act as has been done in the first
phase of renewable energy (up to June 2008). A clear and specific
mandate on issues pertaining to renewable energy is sine qua non for its
development.
A more radical approach to boosting coal and alternative and renewable
energy in the countries energy mix would be to break out these two
sources of energy under a new regulator. One in which alternative and
renewable energy and Coal specialists would be brought on board to
ensure that investment would be forthcoming.

OGRA AND LPG
In our view the Regulator should comprise people from the private sector.
The profile should be those who have taken early retirement or are willing
to take early retirement from their respective organisations. The Key
Performance Indicators (KPI's) for such appointees should be:






How have they created a level playing field in the relevant Industry, i.e.
Implementation and monitoring of Standards both technical & HSE.
Reporting Dominant Companies/ monopolies to the Monopolies
Commission.
How they have checked black marketing (protecting consumer interest)
With reference to LPG, cross filling & decanting; ie. action against such
companies or persons. ( How many outlets raided/closed)
Once a license is issued how is the new marketing Company operating. At
least the first three years performance should be audited by an
independent auditor (the charges to be borne by the auditee). Things to

EAC - Energy Expert Group

93

Integrated Energy Plan
2009-2022



check: are they implementing their business plan, where are they getting
the supply, are they only localised player or national player (if that gels
with their marketing plan), do they have metal/bottles?
This should be factored in the bonus that the Regulators are given at the
end of the year.

OGRA AND OMC’S








There should only be one Authority to regulate the entire business and the
Authority should be empowered to get the site / operations inspected
through Third Party Qualified and Approved Inspectors.
The authority should also ensure that there is a level playing field for all
OMC’s while removing distortions and unfair competition.
The authority should not be under the influence of the Ministry of
Petroleum and should take decision according to the best industry
practices e.g HSE Standards.
OGRA should also protect rights of the investors and society/government
and its actions should be transparent and fair.
OGRA’s role will become more meaningful if policy making is done on longterm basis and is not victim of ad-hoc changes.
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13 Energy Efficiency & Conservation














National Energy Conservation Programme – It is proposed that a
National Energy Conservation Programme be developed through a dialogue
with all stakeholders and the assistance of international organizations viz;
IEA who have a great deal of experience in the development and roll out of
such programmes. This programme will be undertaken by the National
Energy Authority in conjunction with ENERCON and other GoP
organizations. Energy conservation and efficiency is a much cheaper and
quicker way to release energy from non productive waste to productive
use. This can be done without investing in a single MW of additional power.
Energy Allocation - In view of the shortage of indigenous production of
hydrocarbons, all allocations including existing allocations if not tied down
due to water tight Agreements, should be based on efficiency of fuel
usage. The tariff would apply after Allocations are made
Energy Audits - The GoP should shortlist and hire companies of
international repute to audit energy efficiency of the power sector and
other major energy consumers.. The results of these audits should be used
to reward efficiencies in conversion. Similar audits should be carried out to
assess inefficiencies associated with major energy consuming sectors
(fertilizer, textile, cement, etc). The GoP may develop and implement
benchmarks for energy efficiency in each of these sectors based on
international standards and local conditions and entities that show
improvement may be rewarded. These rewards may be in form of tax
incentives, or better utility pricing.
Differential Tariffs - Fuel and utility pricing can prove to be an important
policy tool to enhance energy conservation and efficiency as pricing has a
significant effect on consumer behavior. Any pricing strategy in this
respect should aim at penalizing the wastage of resources. Progressive
pricing should be developed and implemented for both industrial and
domestic consumers for gas and electricity.
Transport Sector - On a macro scale, the mass-transit schemes are
expected to consume less energy than consumed on aggregate basis by
individual cars/ buses. The government may moderate demand by
transport sector by introducing transit schemes in the major cities.
Improving Vehicle Fuel Efficiency - Regulations to be put in place to
discourage fuel inefficient cars. Carburetor-based vehicles should be
phased out and local producers should be mandated to meet minimum
efficiency standards set by the government over the next 3-5 years. Plan
to phase out 2-stroke rickshaws should remain in place and reinforced
more diligently. Regulation should be in place to mandate older vehicles to
get regular certification on engine efficiency.
Building Codes - Building codes should be developed and enforced as
policy tools to encourage energy efficiency in new buildings. Incentives
may be introduced for carrying out energy conservation effort in old
buildings. Examples may include installation of efficient space/ water
heating solutions, air-conditioning units.
Appliance and Equipment Standards - Home appliances may not
consume much energy individually but when combined the total
consumption on this account is substantial. Further, with economic growth
number of such equipment is expected to grow. Standards for equipment
manufacturers need to be developed and enforced and sub-standard
equipment should be discouraged and ultimately disallowed.
Gas geysers currently used in the country are manufactured on archaic
designs and are very inefficient. The government should enforce a strict
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policy to phase out the design in 1-2 years. SSGC/ SNGPL platform may be
used to stimulate production of more efficient geysers that can be installed
at houses and the cost recovered through monthly bills over a 1-3 year
period. Even more effective would be that GOP should ban the use of
natural gas in water heaters and those gas consumers who switch to solar
water heaters should be given either a grant or be provided gas at lower
rates in recognition of their desire to conserve natural gas.
Education - Significant energy efficiency can also be achieved via
consumer education. ENERCON’s platform may be utilized for behavior
modification through mass media. Education boards should be included in
this effort to make energy education part of the curriculum. TV/ radio
campaigns can be created to educate the consumers about efficient use of
energy at homes.
Fuel substitution using hybrid solutions - Internationally a great deal
of experience exists which shows that long distance transportation of
electricity makes little economic sense. For remote markets it is often best
to transport the hydrocarbon to the market and then to convert it to
electricity. If this can be coupled with an alternative renewable such as
solar, wind or hydel the hydrocarbon should be used only when the
renewable source is not available. These hybrid systems have been very
successful in provision of universal access to electricity to remote
communities and thereby saving on transmission losses, reducing the
carbon foot print and improving efficiency.
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14 Security of Supply















Developing strategic relationships with buyers - The government
should partner with the private sector in developing relationships with the
regional suppliers to secure future supplies of hydrocarbons. The
government may also use its influence to ensure that such supplies are not
disturbed in changing geopolitical scenario.
National Contingency Plan - this plan is required to meet supply
constraints arising in the event of the closure of Strait of Hormuz due to
war or natural calamity. This plan should include management of strategic
stocks mentioned above and should also include clear commitments from
Gulf countries for provision of fuel from alternate routes such as the EastWest Saudi Arabian pipeline and the upcoming Abu Dhabi crude pipeline.
Setting up of refineries - the government should also encourage
development of large deep conversion export-oriented refineries in the
country. Such refineries shall also act as safety cushion in the country in
days of short-term refined-product supply shortages in the region.
However these refineries should be strictly based on commercial viability
of the projects and no sovereign guarantees should be provided for return
on investment.
Alternate sources of diesel supply - the government should facilitate
import of diesel and other products from India which is emerging as an
important supply hub in the region. This is expected to introduce
significant savings on account of freight as compared to the Arabian Gulf.
This will also provide the counter assurance India would need for any
interruption of NG supplies by Pakistan from the IPI pipeline.
Prudent Financial Management – lack of it is one of the key reasons for
energy shortages for all energy requirements. Inability of GoP to pay its
receivables on time whether directly or through PEPCO/WAPDA has
resulted in refineries and oil marketing companies being short of funds to
import crude oil diesel and furnace oil. Until this issue is resolved the
danger to supply constraints and therefore energy security will persist.
Hedging - a policy is also required where the companies can book oil
supplies based on a forward view (hedging) .
National companies to venture overseas to secure hydrocarbon
supply - To date this has not been possible. We would propose an SPV in
which OGDCL, PPL could be shareholders along with specialist international
companies.
OGDCL and PPL do not have specialist access to technology therefore the
GOP should consider working with companies in specific countries with
these specialist technology providers to ensure that Pakistan gets the best
return on its investment.
National Strategic Storage - Petroleum stocks play a critical role in the
country’s energy security during supply shocks. Currently the OMCs are
required by the government to maintain 21 days cover of regulated
products but the actual days cover fluctuates and may be as low as 10
days in periods of short supply. Further, these stocks are managed by
business entities that will naturally adjust stock level commercially, with
respect to price trend, cash flow and their own demand management.
National strategic stocks requirement should be increased to 30 days or
more. The strategic stocks should preferably be built and managed by the
government. In case the government needs the industry’s involvement in
development of these stocks, the same should be arranged between the
government and the individual OMCs based on commercial terms.
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The storages should be spread across the country in view of security and
for ready supply to different parts of the country in case of an emergent
requirement. The storages may also be utilized to acquire and store
additional supplies during days of lower oil prices.
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Appendix II: Comments for Asian Development Board
Comments by Asian Development Bank on the Proposed
Integrated Energy Plan developed by EAC – Energy
Expert Group
Dear Sub-Committee Members:
Thank you for sharing the presentation with ADB. To put things in
perspective, ADB is Pakistan’s largest development partner in energy
sector with its current energy portfolio close to $2.2 billion in the country.
This includes three multi-tranche financing facility (MFF) investments to
strengthen country’s energy supply chain (generation, transmission and
distribution) as well as supplementary analytical technical assistance
projects to support policy reforms, energy planning, preparation of
feasibility studies, capacity development, and promotion of regional power
and gas trading initiatives. ADB is proactive and long-standing partner to
assist GoP in achieving its energy security as well as supplement and
complement country's development objectives. Clearly Pakistan needs to
take a more holistic approach to planning, developing, and monitoring of
its energy sector than the rather fragmented sub-sector approach that
have been in place for a long time. We very much appreciate the
opportunity to comment on the Proposed Integrated Energy Plan. Our
comments are as follows:

A.

General Comments:

1.
We greatly appreciate this much needed initiative taken by the Sub
Committee, particularly in view of members' busy schedules and their pro
bono engagement for this very important project. ADB fully support the
Plan's basic message that the country needs to commence integrated
energy planning and considerations as compared to individual focus on
individual energy sub-sectors such as gas, oil, coal and electricity. In
general, the Plan provides well thought out considerations, and with all the
issues out in the open, it allows the Government an opportunity to make
decisions within the energy sector.
2.
As discussed during the meeting between your representatives and
the Asian Development Bank, the assumptions that underpin the plan
need to be substantiated in a scientific manner. The Plan would benefit
from increased analytical and econometric grounding that will increase the
Plan's credible least cost approach to energy security through tested
policies, rationalized pricing, and broad economic parameters of the
government and nation. Once true economic costs and benefits are
established, issues such as pricing of peak power, using captive power or
alternatives can be effectively addressed. The Plan is limited in its
provision of decision making tools for policy makers, and accordingly
misses the issues of demand estimation and management from economic
sectors as well as the true cost of supply of various sources of energy,
their optimum mix in meeting country's energy needs as well as
sufficiency, and most important the affordability angle. The level at which
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switching values occur is missing from Plan and the potential demand
spikes that arrives from reaching the switching values would need to be
fully understood by current and future policy makers. This is where the
sub-committee on Energy and ADB, through its assisted Integrated Energy
Modeling Project would certainly enhance the quality of the Plan. It should
be noted that most countries in the World have integrated econometrics
models that are run when any energy sector parameters (and most
macro-economic parameters) are considered changed by the Government
and/or the regulators.
3.
The Plan should ascertain for example whether current practice of
transporting imported oil upcountry for power plants after adding the
economic cost of transportation i.e. if the impact on the overstretched
road infrastructure is a lower cost option than building the power plants at
the port and transmitting bulk power at high voltage. Similarly it would
help the country’s economic managers in allocating scarce resources such
as natural gas or answer questions being raised on subsidizing CNG as
replacement for gasoline and its impact on refinery economics and the
government's budget. Given the strong link between the petroleum and
the power sub sectors the pricing regime of petroleum products impacts
the cost of power and the different subsidies and concession the
Government provides to consumers for social considerations or for the
industry to maintain its competitiveness. Industry in Pakistan is currently
disadvantaged, compared to its counterpart in other countries, by the
energy tariffs which have built in cross subsidies from the industrial to
domestic and agricultural consumers.
4.
The Plan would also benefit from a mentioning of where the energy
sector is going. What are the true objectives in terms of energy sector
structures in Pakistan. This could contain a discussion on issues such as a
ministry of energy, a single energy sector regulator, and customers being
charged the cost of supply with due consideration of a life-line tariff for the
most vulnerable segments of the society.

B.

Editorial Comments:

1.
On the Objective (slide 1), Competitiveness and Affordability
should be added in bullet 1.
2.
On the Introduction (slide 2), it may be clarified that the
untapped energy resources/statistics are measured/validated, inferred, or
hypothetical.
3.
On the Integrated Energy Policy (slide 3), it may be mentioned
that subsidy should be transparent and targeted (or direct transfers),
Energy Conservation should be supplemented with demand side
management, and a bullet on sectoral reforms should also be added.
4.
Energy Mix (slide 4), attaining a share of renewable energy of 14%
is very ambitious and should be backed up by sources.

C.

Coal Sector:

Issues reflected in the presentation are well structured and coherent.
However the Plan would benefit from also addressing the following areas:
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1.
First and foremost, a Test Pit (500 m X 500 m) is required to
ascertain the quality of coal, environmental costs associated with the
mining operations, and to establish the project economics. It would also
identify mining technology best suited for Thar conditions and to obtain
bulk samples for testing of the suitability of coal for power generation,
gasification, and production of synthetic crude.
2.
Development of a pilot project by public sector is recommended for
establishing/determining tariff benchmarks to curtail exploitation by a
perceived opportunistic private sector
3.
Strengthen NEPRAs capacity in the areas of coal fired stations, and
move towards single energy regulator. ADB does not support a separate
regulator for coal as proposed in the presentation
4.
Variable Coal pricing to be on the basis of Calorific Value and be
made competitive with imported coal options.
5.
Institutionalize adequate provisions for royalty to provincial
government and/or profits/dividends. Government to make a policy
decision with the regulator implementing it and ensuring that payments
are made in accordance with the policy.
6.
Integrated marketing and development model -- mining,
development and power generation. Duties/tax incentives should be to
attract developers for technology transfer into Pakistan.

C.

Renewable Energy Sector:

The points indicated in the presentation are valid. Following may also be
considered:
1.
ADB approved $510 million facility in 2006 for development of RE
sector across Pakistan. Very low provincial interest in the facility,
utilization, and implementation progress highlights project execution
incapacities of provincial governments. PAK MTDF envisages less than 5%
RE share in total energy mix by 2030. Even US is less than 10%.
Therefore 14% share of RE as proposed in the presentation is way too
high and ambitious.
2.
Northern Areas (with a maximum potential of mini/small hydros) is
not connected to National Grid (350 km gap) and is not regulated by
NEPRA. This impedes hydel development in the area and subsequent
power/energy trading into load centres in mid and southern Pakistan. Such
constraints inhibits development of the RE hydel sector by private sector in
NAs.
3.
Issues of wind tariffs vis-à-vis neighboring countries. Pilot Public
sector IPP of JVs to ascertain tariff benchmarks and rationalization. Feedin tariff based on avoided cost, may be implemented which would provide
a heads-on to potential investors whether to undertake a particular project
or not.
4.
Solar/Wind potential over-rated. Technology transfer to Pakistan
(bio diesel, biomass, SWM etc) remains a challenge.
5.
Incentive structures for DISCOs to procure RE required. The
success in attracting private investment to a certain extent is dependent
on the financial strength of the contracting public sector. Currently the
financial health of the public sector entities is precarious caused by
delayed subsidy payments and partial implementation of necessary and
agreed reforms.
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6.
Some renewable energy technologies will require tariffs higher than
those applicable to conventional sources. In this situation, NEPRA is
confronted by a quite ‘logical’ conflict of interest. On the one hand, it has
to protect the interest of consumers, and therefore set the tariffs as low as
practicable, while simultaneously assuring the financial health of the
suppliers. On the other, it has to follow the policy guidelines of the
government, seeking to promote renewable energy sources, even if the
direct costs of doing so are higher than those for available conventional
alternatives. The way to ‘resolve’ this conflict is to establish clear
guidelines that the regulatory authority (NEPRA) shall follow in
determining these tariffs. That is, for example, the case in the current
short-term policy for wind projects. However, these guidelines do not exist
for other renewable energy technologies.
7.
In several cases, the power purchaser for an RE generation project
may be a distribution utility, especially in the case of small sized plants. If
the price of the RES energy approved by NEPRA is higher than the average
cost of energy purchased by the distributor from the grid (which will
probably often be the case), and the distributor is not adequately
compensated for this higher cost, there will be reluctance for the
distributor to accept this energy (expressed, for example, by the utility
creating ‘artificial technical problems’ in order to escape any penalties for
failing to assure power off-take). Therefore, transparent compensation for
these extra costs needs to be explicitly provided for. Two options exist for
this purpose:
(i) Include these extra costs into the distribution revenue requirements
allowed by the distributors (e.g., through ‘system benefit charges’. In this
case, this should be clearly stated in the tariff structures developed by
NEPRA.
(ii) Sell all the renewable energy produced to the Central Power
Purchasing Authority (CPPA), regardless of the voltage at the connection
point. In this case, the cost of procuring this energy can be incorporated
by the CPPA in the average energy price transferred to all distributors,
regardless of the location of the renewable project.
8.
Ministry of Environment not ready to exploit CDM initiatives. DSM
and conservations is the least cost expansion solution but not exploited

D.

Power Sector:

In addition to the issues reflected in presentation, following points may
also be considered:
1.
Costing of sector investment needs and mapping of financing
modalities required.
2.
Much stronger Implementation focus – Incentives structure and
accountability framework - what is required and who is responsible?? What
is the absorptive capacity of the transmission and distribution utilities??
Meaning: how much can be done, and how fast can expansions take
place?
3.
Improve Supply Demand balance through additional least cost
generation, de-bottlenecking transmission and distribution system, and
ensuring energy efficiency. A comparison of energy efficiency and energy
conservation measures must be measured against avoidable costs of
setting up one or more power generation stations.
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4.
Arrest sectorial financial deficit, substantially reduce subsidy
(lifeline subsidies only), allow cost recovery tariffs by DISCOs and inject
timely cash into the sector to stem asset deterioration.
5.
Strengthen corporate governance (discharging ownership duties &
responsibilities) and sector governance (sector policies & regulation).
6.
Competitive Bidding Vs Cost Plus approach for generation; technical
and financial strength of contracting public sector to be enhanced to
attract private investments.
7.
Fiscal and technical crises need to be addressed in parallel. Fiscal
solution include: Tariff rationalization – Reduction in slabs; adequate
budget subsidy provisions, monthly payments of subsidies to DISCOs,
establishing the magnitude and nature of the circular debt amount, and
addressing it, and establishing and isolating the debt overhang of the
power sector (Rs. 260 bn as per audited accounts of June 2008). This is
debt owed by DISCOs to CPPA/NTDC caused by inadequate subsidy
payments by GoP in the past.
8.
Creation of Central Power Purchase Agency at the earliest
9.
WAPDA and Power Sector have already been restructured. However
financial and operational autonomy of DISCOs, NTDC and GENCOs is
imperative. WAPDA to concentrate only on hydel management and
development and PEPCO may not be allowed to become another WAPDA
10.
Rehabilitation of existing hydros and GENCOs to increase peak
capacity at minimal cost as the yare connected to power infrastructure and
have no environment or social safeguards issues.
11.
To induce development momentum in generation, GoP should
develop new IPPs by incorporating a shell company, expediting
approvals/licencing process, undertaking development and initial
commercial risk and subsequently selling it to the private sector.
12.
Introduction of multiyear tariffs (depending upon source
mix/seasonality) and time of day tariff
13.
Check power theft through AMR at distribution transformers and
SCADA systems, and intelligent metering for bigger consumers. All public
sector institutions be metered and accounted for.
14.
Subsidy policy impacts on the National Budget: (a) differential
between determined and notified tariffs, (b) tube-wells – behavior of
customers, and (c ) oil (fuel) price impacts – who pays?
15.
Future budget impacts of decisions taken to date – who is doing the
calculations? What are they?
•
3000 MW fueled by fuel oil coming on line by 2011
16. Budget allocation adequacy
•
Cash availability for the DISCOs to pay generation companies
•
Circular debt creation and continuation (Rs. 400 bn)
•
Debt Overhang position – how to deal with it? It was close to Rs.
260.2 bn in June 2008 as per audited financial statements of NTDC)
16.
GoP to focus on policy, regulation and monitoring and facilitate
eventual privatizations

E.

Oil & Gas Sectors:

Points raised in the presentation are coherent and valid. Following may
also be considered:
1.
Ideally in an integrated and competitive environment, marginal use
value of different fuels at various locations should not differ by more than
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the cost of transportation and prices may not be set independent of each
other.
2.
Policies and planning for the acquisition and development of
supplies, and investments in infrastructure need to take into account the
economic cost of delivering fuels to the market segments, as well as the
cost of replacement fuels on the demand side. The strategy of
diversification of sources of gas supply into imports in the form of pipeline
and LNG, and provision of incentives for indigenous production should be
pursued consistently.
3.
Security challenges and not the pricing have been the primary
concern for unexplored sedimentary basin. Benchmarking gas WHP at
70% of imported crude with rationalized upper and lower trigger points
requires precise debate. (70% of 60/bbl to 70% of 36/bbl)
4.
Imported options (TAPI/IPI) would also enter Pakistan through
security challenged Balochistan and/or NWFP. Besides no private sector
would at this point in time invest in such a venture. Incentive structure for
indigenous development should be accorded top priority.
5.
The structure of tariffs should be non-discriminatory and approach
internationally observed cost reflective pattern of having decreasing tariff
starting from residential, commercial, small firms, large firms and so on.
6.
GoP is rightly phasing out petroleum subsidies and reducing the
switching values between CNG. Diesel and petrol.

Conclusion:
Institutional and technical capacity for planning of energy systems taking
cognizance of the economic, security, technology, and access and
affordability considerations should be consolidated at the federal level, and
within the energy institutions in the country. Mechanisms for collection of
energy information covering supply, demand, and prices, and coordination
among the energy institutions for development of the plans require
streamlining.
It is recommended to the Energy Expert Group that, although the chapter
on Quick Fixes covers a relatively large number of tasks and
activities/decisions required, to further focus on a maximum of five critical
elements. Here are a few issues that we view as crucial for the sector in
Pakistan:
•
Financial sustainability in the energy sector – today this is the
major distraction and reason for limited investment interest in the sector.
Investors need transparency of the pricing mechanisms in the sector as
well as the cash flow.
•
Energy sector structure – basically respond to the question: who is
responsible and accountable for what? Transparency and understanding of
the structure is crucial for attracting investors. Ensure that policy makers
does not actively run the business side of the sector, and ensure fairness
through autonomous regulator(s).
•
Integrated energy modeling – ensure that the Government allocate
sufficient human resources to undertake credible modeling, which will
support the Integrated Energy Plan and allow for increased understanding
of how the various variables within the energy sector and national
economy are interlinked.
•
Decision making – decisions are required today for the medium and
long term energy securities. Currently, there appears to be confusion
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about the proper decision making authorities in terms of additional
generation capacity (one example). The Plan's recommendation of a
National Energy Council with proper decision making authority is a strong
move to address this issue.
We would be pleased to continue the dialog with the Energy Expert Group,
and further elaborate on the issues mentioned above. The energy sector is
one of ADB's focal areas and we plan to be engaged in the energy sector
for a long time to come. Again, thank you for the opportunity to provide
our comments and observations.
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Appendix III:

Economic Growth Projections

Justification for Economic Growth Assumption
Real GDP growth for the proposed Integrated Energy Plan period (20092022) is projected at an average of 5% per annum. This compares with a
historic average real rate of economic expansion of 5.14% between 1959
and 2008, and nearly 7% over the past five years. Pakistan has historically
experienced short, intense spurts of growth lasting typically 4 to 5 years,
followed by several years of low/sluggish growth and investment. In each
case, high economic growth has coincided with periods of greater capital
inflows into the economy, with official capital (multilateral/bilateral)
playing a large role in most episodes of growth, barring the most recent.
In projecting Pakistan’s average annual real GDP growth for the Integrated
Energy Plan period, the following factors/assumptions have been used.
First, that Pakistan’s energy availability constraint is relaxed gradually
over the forecast horizon, with a somewhat modest improvement in the
first five years. In addition, myriad other constraints to faster economic
growth in the medium term have also been explicitly recognised, such as
the possibility of a slow return of investor confidence (due to internal
security challenges and/or political stability issues), the possibility of
capital flight and brain drain, and the continuation, and indeed worsening,
of water stress, among others. In the longer run (ie beyond the first five
years of the forecast horizon) many of these constraints have been
relaxed, predicated on the continuation of macroeconomic stabilisation
policies and the attendant structural reform, which is expected to lead to
greater economic efficiency and productivity.
In addition, a key assumption in the longer run is a strong “peace
dividend” accruing from lasting and robust moves towards regional peace
in South Asia. Clearly, the non-attainment of any of these conditions will
introduce serious downside risks to the growth forecast.
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Pakistan Economic Growth Projections: Key Assumptions (Base Case)
Medium Term (2008-2013)
Low investment scenario
Fiscal resources constraint
Balance of payments constraint
High inflation (first 2-3 years)
Slow return of domestic investor confidence
Low FDI
Bottom-Line:
Projected Investment to GDP ratio (GFCF)

:

15%

Projected ICOR (Incremental Capital Output Ratio)

:

3.5X

Projected Real GDP growth (Avg. for Period)
5.0%

:

4.5%-

Note: Growth in Agriculture will be a wild card. Could provide upside as
well as downside.
Longer Term (2014-2025):
Pakistan gets its act together
Peace in region + internal security
Focus on agricultural yields pays dividends
Water stress countered through bio-technology
Energy efficiency adopted
At least 1 Mega Hydel project on-stream (for cheap, dependable energy
with low import intensity + to regulate water releases)
Return of foreign investor + reverse capital flight + reverse brain drain
Bottom-Line:
Projected Investment to GDP ratio (GFCF)

:

22%

Projected ICOR (Incremental Capital Output Ratio)

:

3.0-3.5x

Projected Real GDP growth (Avg. for Period)
7.0%

:

6.0%-
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TOTAL ENERGY DEMAND
Figures in Million TOEs

Data from Pakistan Energy Outlook
Direct Demand

Year

Case-I

Case-II

Power Generation

Feedstock & Losses

Case-I

Case-I

Case-II

Case-II

2006-07

TOTAL
Case-I
60.2

2007-08

32.69

33.19

24.24

24.51

6.74

2008-09

34.22

35.31

25.29

25.88

6.92

2009-10

35.82

37.58

26.35

27.34

6.89

2010-11

37.50

40.03

27.43

28.89

6.96

6.75

Case-II
60.20

63.67

64.45

66.43

68.14

69.06

71.86

7.02

71.89

75.93

URS: Based
7.41
on 6.5%
GDP Growth

75.12

80.57

8.88

79.18

86.56

URS:
Based6.95
on
4.5% GDP
6.94
Growth

2011-12

39.25

42.64

28.53

30.51

7.33

2012-13

41.10

45.45

29.67

32.23

8.41

2013-14

43.04

48.46

30.83

34.03

8.56

9.03

82.42

91.53

2014-15

45.07

51.70

32.02

35.93

9.28

9.77

86.37

97.40

2015-16

47.21

55.16

33.25

37.93

9.59

10.09

90.05

103.19

2016-17

49.47

58.88

34.52

40.03

9.54

10.39

93.53

109.30

2017-18

51.84

62.87

35.83

42.24

9.84

10.71

97.51

115.81

2018-19

54.33

67.14

37.45

44.87

9.83

10.71

101.62

122.72

2019-20

56.96

71.74

39.14

47.65

10.12

11.02

106.22

130.40

2020-21

59.73

76.66

40.89

50.59

10.20

11.39

110.82

138.65

2021-22

62.64

81.95

42.71

53.69

10.60

11.86

115.95

147.50

Total Primary Energy Demand Projection for
EAC Working
Period

GDP Growth
Rate %

Primary Energy
Requirement

2007-08

3.5

63.28

2008-09

3.5

65.58

2009-10

4.5

68.18

2010-11

4.5

70.97

2011-12

4.5

74.16

2012-13

4.5

78.17

2013-14

4.5

81.37

2014-15

4.5

85.27

2015-16

5.5

89.62

2016-17

5.5

94.00

2017-18

5.5

98.81

2018-19

5.5

103.84

2019-20

5.5

109.44

2020-21

5.5

115.26

2021-22

5.5

121.62
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Appendix IV:

Paper on Power Sector

Paper prepared by HUBCO for IEP
Although Pakistan’s current power policies could be made to work for
meeting the required objectives, but the pace at which the problem areas
have been resolved have exhausted many a serious players who have
packed up and left, leaving Pakistan to opt for quick fixes that will have a
heavy toll in the future. The poor/deteriorating geo-political situation has
also compounded the situation and no serious/large international power
developer is in the field. Pakistan has also missed on fast track
development of renewable and coal generation, primarily due to lack of
understanding of the underlying issues at policy makers level who were
slow in coming up with realistic policies. Continued high losses in
transmission & distribution areas coupled with lack of political will to pass
on the cost of electricity to the end consumers has resulted in huge
circular debt which is threatening the entire chain from the refineries,
OMCs to power producers – this needs to be addressed on war footing to
ensure the survival of the power sector, attract investment and to enable
the sector to contribute towards the development of the economy.
On the policy side, NEPRA came into being in 1997 in the wake of GoP’s
1992 WAPDA’s Strategic Plan for the Privatization of the Pakistan Power
Sector. NEPRA’s key objectives are to oversee the restructuring process;
regulate monopolistic services; promote competitive market to ensure
reliable/adequate supply of power in the future; protection of the interests
of the investor and the customer. Although the intentions were well
founded, but due to various reasons, NEPRA has failed to play its due role
and has unfortunately done more harm than good to the sector – it’s
actions have deepened the continuing prolonged, long and costly power
shortages. There is still time and we mustn’t fail in our duty – at this
juncture the solution lies in our recognising that “we need less of rigid and
inefficient regulation – and more of facilitation and smart regulation”.
Problems and their solutions – Power Sector
Frequent changes in Policies
Planning and implementation of power projects requires commitment of
substantial resources by the sponsors, approvals from banks, assessment
of risks etc. Aside from stable geo-political environment and other such
important factors, it also requires continuity of policies as no large
investment is possible in the absence of the same. Moreover, new policies
and policy changes (if at all required) should be done in consultation with
the stake holders.
In this respect I must draw your attention to the umpteen times the most
recent power policy (i.e. the 2002 version) has been changed. Whilst on
the one hand it demonstrates Government’s flexibility (albeit at painfully
slow pace as discussed in later part of this paper), on the other it is a clear
reflection on the thoughtlessness with which the initial policy was
prepared. It was/and has proved to be completely inadequate in the
context of the current needs of the country.
A case can also be made when one department (such as the Federal
Bureau of Revenue) decides to withdraw concessions already agreed in the
Implementation Agreement without giving any consideration to the IA. The
concerned IPPs spend a lot of time and waste a lot of money in having the

EAC - Energy Expert Group

137

Integrated Energy Plan
2009-2022

concession restored. This culture must change as it results in increasing
cost of business and does not create a good investment friendly
environment.
Moreover every successive Government of Pakistan has the tendency of
reversing/ discontinuing the policies of their predecessors which results in
poor investor confidence not only for the power sector but also for overall
economic growth of the Country. This must be avoided at any cost.
Policies should be made through consensus and passed in the Parliament
to ensure ownership by both the Government as well as the opposition.
Energy Mix
Pakistan Energy Mix is predominantly thermal based (where Natural Gas 34.3% and Fuel Oil - 32.1% and Coal - 0.1%) represents 66.55% of total
mix with hydel only representing 29.9% and Nuclear 3.4%. With the
failure of the Government to exploit renewable potential the situation is
not expected to improve in near future. The predominantly thermal mix
exposes the end tariff to sudden increases in the price of fuel, and has
more often than not resulted in higher cost of electricity which leads to
political issues, poor collections and need for subsidies
1.

Renewable

Pakistan has tremendous investment opportunities in renewable; both
through small as well as large scale projects. Reasonable estimates reveal
that Pakistan has untapped hydel potential of about 40,000 MW. Although
some of the large one’s are located in difficult locations and are marred by
inter-provincial issues resulting in difficulties in raising necessary
financing, even the smaller ones at micro turbine levels are not being
developed to their full extent. AEDB is targeting addition of 700MW wind
power project in next few years and about 10,000 MW by 2030.
Bold efforts on war footing are required for Pakistan to overcome all
political differences, create awareness and consensus amongst provinces
of the dire need of developing the large hydro projects; having dual
purpose of meeting the much growing need for irrigation and drinking
water in the coming years (as the current storage capacity of the large
dams depletes at a fast rate) and for power generation.
AEDB and other such organizations should be headed by specialists rather
than ex-military officials/bureaucrats who understand the ins and outs of
the issues and are able to do forward planning and save our nation’s
industry, commerce and trade from the continuing saga of power and
energy shortages.
2.

Coal

Government claims that Pakistan has coal resources of about 175.5 billion
tones and if half of these resources are exploited it would be sufficient for
generating about 100,000 MW of electricity. Power Policy 2002 offers
attractive incentives for power generation through coal. In this case as
well, we need specialists rather than ex-military officials/bureaucrats. The
Government must resist the temptation of giving top slots to its
favourites; if it continues to do so – doom is imminent and not too far
away. Pakistan’s coal reserves are difficult to develop as environmental
compliance is the major concern for the multilaterals to finance such
projects especially in view of “global worming”. But these can be
implemented through environment friendly technologies, but their
implementation must not be delayed any further.
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T&D Losses and poor collections
Official figures represent Weighted Average T&D losses for DISCOs
(excluding KESC) of 18% for the year 2007-08, which is very high and
collection rate of about 84% (for year 2007-08) further adds great burden
on end consumers thus need for subsidies from Government. Despite stiff
targets from NEPRA; these policies are not being implemented in letter
and spirit due to lack of political will, resistance from WAPDA, poor Law &
Order
situation
prevailing
in
the
country
and
poor
implementation/management capabilities.
NEPRA has given targets to DISCOS to bring their T&D losses to
acceptable level; these should be taken seriously by the DISCOS; who
should be fully empowered and held accountable for their actions.
Government and Government agencies owe billions to the DISCOS and
PEPCO – the culture of treating the DISCOS/PEPCO as Government
largesse and having lowest priority in the chain should be done away with.
Adequate funding should be made available in the budget for paying of
these dues and Government departments should be made accountable for
not paying them in the future. The DISCOs should be empowered to take
action and held accountable for their failures.
Privatization of DISCOs may bring the required change in the power sector
because power pilferage (Billing Loss) and technical losses are in the
DISCOs, while Generation & Transmission Sector is generally free from
this menace (However, inefficiencies and poor maintenance is the hallmark
of this segment as well). To stem the losses; Privatization of DISCOs
before GENCOs should be the policy.
Circular Debt
The circular debt issue manifested itself in 2006 and became threatening
over the last two years. Mainly due to lack of political will and inaction that
resulted in compounding the problem; this crises has its roots in the rapid
oil price hike over the last year and the inability of the system to recover
costs in the consumer tariff; currently, the backlog of un-recovered
electricity costs are being recovered as a one time adjustment to the tariff
of end consumer which is some Rs 44.6 billion for 2008-09 out of total
circular debt of about PKR 269 billion. Although this issue is considered
short term and Government plans to clear all circular debt by end of June
through additional bank borrowings by PEPCO and NEPRA’s decision to
allow the DISCOs to approach NEPRA on a monthly basis for adjustment
for fuel cost in the consumer tariff; this situation must never be allowed to
happen in the future for the following reasons (a) it sends wrong signal to
the consumers - i.e. that electricity is cheap and that they can waste it (b)
scare away the much needed new investment in the power sector.
Improvement of existing inefficient plants
Most of WAPDA owned GENCOs are running at very low efficiency using
very high amount of fuel and gas. Opportunities exist in this sector
including technology improvements of these plants.
Conflicting Roles of State Entities and Multiple Levels of Approvals
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PPIB envisages its role as a “One-Window” facility to private sector
investors for setting up of power projects and that supports the power
purchaser and fuel supplier during negotiations of the PPA, FSA, GSA,
other related agreements.
Much applauded for its positive/effective role in the 1990s; PPIB was
totally stumped by NEPRA during 2002-2005 when the two organizations
fought for supremacy over the power sector. NEPRA had to its advantage
the NEPRA Act and Regulations and blatantly did much harm. After much
clamouring by PPIB, in November 2005 the Economic Coordination
Committee (ECC) approved the “Guidelines for Determination of Tariff for
IPPs” (the “Guidelines”) that to some extent – clarified the roles of NEPRA
and PPIB in the process.
However, the Guidelines have failed miserably to remove the serious issue
of multiple levels of approvals. The current practice of processing of cases
at multiple levels (i.e. PPIB, WAPDA and NTDC) not only results in delays
and high costs, but also exposes the investors to high risk of losing their
investment in case their proposal is ultimately turned down/modified to
their detriment by one of the three organizations involved in the approval
process!
Given the dire state of affairs it is recommended that this multiple level of
approvals is done away with for a reasonable number of years and
PPIB/NTDC are empowered jointly to negotiate the tariff and execute the
Concession Documents and are held accountable for any deficiency in the
same from a professional point of view. NEPRA’s role should be restricted
to overseeing the implementation of the policies and to subsequently
allowing any changes to the tariff agreed by PPIB/NTDC. Staff quality and
pay package at PPIB/NTDC and NEPRA needs to be beefed up to enable
them to attract and retain qualified professionals to do the job.
With regards to training and capacity building; PPIB/NTDC staff should be
sent on trainings, allowed to subscribe to international journals so that
they are abreast of the international situation (like in the financial sector)
and developments in technology, equipped with the latest technology and
are able to take sound decisions.
Loosen GoP’s grip over the Power Sector
The ECC is a body that is entrusted with macro level decisions and should
play its due role and not be saddled with the responsibility of approving
every change in the Guidelines and the Standardised Agreements (IA, PPA
etc). These not only cause delay, but also take up precious time of the
apex body. The GoP should stop micro managing the sector!
Do away with the Guidelines
As was expected the Guidelines were full of flaws and therefore had to be
amended through a long approval process numerous times – by a decision
of the ECC! Even now these are one sided and lack appreciation of the
ground realities but NEPRA applies them very happily to the detriment of
the power sector.
The rigid limit of 3% on the margin over the base rate is a clear example
of such deficiencies.
One further example in this respect is the restriction with regards to
insurance costs. The Guidelines allow an investor to recover any increase
in the cost on account of change in foreign exchange rates rather than for
any increase in the costs per se – increase/decrease in the insurance costs
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is beyond the control of an IPP therefore, a cost to be borne by the
consumer and not the IPP!
The Guidelines did not allow CPI indexation for O&M Costs. However it
took NEPRA quite a long time to allow the same. But NEPRA has stuck to
its position and does not allow CPI indexation for IRR purposes – as if
inflation has no impact on return to investors.
The Guidelines allow an investor to opt for “Up-front” tariff determined by
NEPRA from time to time. Since these have been so unrealistic/deficient
no IPP has managed to come through successfully through this route –
and every one of them has had to opt for the long route i.e. file an
application for tariff determination!
NEPRA’s one sided approach
NEPRA’s determinations during 2005 for one of the IPPs smacks of lack of
understanding/fairness – under the same the IPP was expected to bear the
cost of “high speed diesel” for three gas scarce months of Dec to Feb each
year!!! It took patience, time and money for the IPP to have the decision
reversed through ECC’s intervention! One must ask as to how many IPPs
will have the finances and patience to go through such lengthy and risky
exercise?
IRR should have some linkage with the “cost of capital” prevailing in the
market – which is a function of the underlying risks. NEPRA is currently
offering 15% IRR based on cost its calculations of 2005. Each project has
a different risk profile based on its location, gestation period, technology
etc and the domain of the investor. For instance a large project (say 1,200
MW imported coal fired project) will have very different profile than a
much smaller project of say 150 MW. Therefore, something that would
depend on the risk appetite of the investor and best left to him to decide;
and if not acceptable to PPIB/NTDC would lead to power shortages for
which they would be held accountable.
Moreover, projects have different development periods. However, NEPRA
allows IRR from Financial Close (FC) which deteriorates the effective IRR
of projects with longer gestation period. IRR should take into account the
time value of money and should account for investments made prior to FC.
Tariff based on “precedents”
Tariff should not be based on “precedents” and dynamics of individual
cases should be considered. The impact on tariff with changing
environment can be demonstrated through the following examples:
i)
Insurance Costs have gone up considerably due to security
situation, but NEPRA insists on applying the rates last approved by it as a
benchmark
ii)
In some instances NEPRA refused to allow construction of
“residential colony” without considering the location of the project as
“colony” of the same scale was not required for a similar project located
near city centre
iii)
In another instance NEPRA refused to allow cost of “piling” at a rate
different than its earlier determination
iv)
In some cases NERA ignored the location of project and relied on
precedents while determining the “cost of land”
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v)
Interesting comment by NEPRA on Independent Engineer cost claim
of US$ 1.275 million for a 225 MW project:
“In Authority’s opinion the provision of such a huge cost for Independent
Engineer provided by the petitioner is not fully justified. However, the
Authority agrees that in order to oversee the EPC contractor’s work
services of Independent Engineer would be required. The Authority
therefore decided to allow some cost on this account
vi)
Without considering the current market conditions NEPRA has
arbitrarily fixed the percentage rate for financing costs/fees and allows
maximum of 2.5% of the loan amount
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Appendix V:

Interview – Gas Sector

This refers to our meeting with Mr. Saleem Peracha (SP) of Shell Pakistan
Limited on 24th September. Below is a summary of our discussion we had
on Pakistan’s energy scenario. Below are the key thoughts that we picked
from the discussion:
SP is of the opinion that in energy business one should not expect quickfixes. Any energy plan requires at least 5 years before it starts yielding
results. Regretfully, the successive governments have not given due
emphasis on development of long-term energy resources. What could
have started 3-5 years back would have yielded results now.
Pakistan’s primary energy supply/ demand imbalance is expected to
increase amid very low level of growth in indigenous resources. To meet
this demand in the short-run Pakistan will be heavily dependent on gas
import particularly LNG due to its relatively shorter lead time.
LNG Infrastructure: He believes that LNG import facilities have the benefit
of being modular in nature and the capacity can be added in increments as
the demand grows. This is unlike a pipeline which requires high
throughput level from the beginning to be considered viable. A typical LNG
terminal would have a maximum capacity of 10 MM Ton per annum.
Pakistan will require more than one such terminal to meet its gas demand.
Given Pakistan’s immediate requirement and already available gas
distribution infrastructure, LNG floating storage is a relatively preferred
quick-fix which could start supplementing energy supply as soon as 2011
if work starts immediately.
LNG Supply: SP shared that current LNG capacity in the world is booked
for several years. China is aggressively pursuing LNG suppliers throughout
the world and offering competitive terms to secure LNG supply. Shell, in
addition to some other parties, is in touch with SSGC for import and
supply of LNG; however the availability in the region is expected to be
much lower than the requirement placed by SSGC.
Pipeline: SP is of the view that in the long-run Pakistan will need the IPI to
meet its demand. However given geopolitical scenario, and Pakistan’s own
financial position, he is not very optimistic about an early start-up on IP
project.
Local Gas Pricing: SP views gas pricing policy partly responsible for current
energy crisis. The gas is priced very low* as compared with competing
fuels resulting in high gas demand and lack of energy efficiency or
conservation. He suggests that gas should be priced in parity with
international crude oil price. Furthermore, the government should stop
subsidizing the use of gas by domestic users, in transport and in the
fertilizer industry. The elimination of subsidy shall render significant
quantity of gas available for power generation and industrial consumers
which are otherwise using much more expensive liquid fuels. This is logical
because any gas imported shall be at crude price parity.
Industrial Consumer
Transport
Domestic
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Transmission and Conversion Losses: Quoting from Pakistan Energy
Outlook SP shared that power generation in Pakistan has very low
conversion efficiency and high T&D losses – in 2006-07 the country
produced 8.0 MMTOE of electric power against input of 23.45 MMTOE
yielding a conversion efficiency of mere 34.1%. This was further affected
by an approximate 26% of electricity produced in T&D losses.
SP is of the view that as much as 1,000 MW can be recovered by
improving the national electric power grid. Furthermore, upgradation/
modernization of power generation systems (steam turbines, generators,
etc) can significantly improve electric power production with current
primary energy resources.
Thar Coal: Pakistan has vast coal reserves at Thar but these are of low
quality level compared to international standard. The government needs to
provide incentive for investors, financial and in form of infrastructure
development, to exploit these reserves. No private entity is willing to
develop an integrated project – meaning that GoP must be the one to foot
the bill for bringing up the deposits to the surface so that coal gasification
and other projects yielding power at the source can be developed.
In addition to above he was of the view that the country needs strong
institutions to make decisions and policies independent of political
concerns.
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Appendix VI
Sector

Interview

–

Problems

Facing

E&P

We had a meeting with Mr. Shaukat Channah on Thursday 30th October.
The discussion revolved around the problems facing Pakistan’s E&P sector.
Following are the key points we took away from the discussion:
Mr. Shaukat Channah is of the opinion that Pakistan’s energy sector in
general, and E&P in particular, require a paradigm shift in energy policy.
This should start with the GoP developing a forecast on Pakistan’s longterm Energy Mix and the development of an integrated energy plan.
The government should work on building its credibility with respect to
consistency of policy. Any effort in E&P takes 3-5 years before it starts
yielding result and abrupt changes in policy are detrimental for
investment.
At present gas pricing for the producer companies is based on a
mathematical formula and thus transparent to that extent. However this
mechanism is not very attractive for future exploration especially at higher
international crude oil prices. The price should be based on import parity
(either on LNG or the cost of substitute fuel such as RFO) and should be
revised in line with changing international oil price. Price may be subjected
to floor and ceiling at adequate levels and these limits should be reviewed
periodically.
In general the price across the energy value chain (producer to consumer)
should be transparent and least prone to government intervention.
Pakistan’s current gas fields possess an estimated 10-12 TCF of
recoverable tight gas (difficult to extract but yet recoverable with
adequate investment and technological addition). However this would
require a considerable increase in producer price (On inquiry, Mr. Shaukat
Channah mentioned that a price over 8/ MMBTU makes tight gas viable to
produce).
Pakistan’s offshore is also very promising but a significant change in policy
and pricing is required to make it attractive for exploration.
In addition to above factors, a large area of the country still remains
unexplored due to poor law and order condition. A very rough estimate for
these unexplored areas is between 12-15 TCF.
Implementation of policy is an area which needs considerable
improvement. Associated departments and agencies are generally not very
active in providing the support necessary for successful execution of the
policy. A central committee on energy should be formulated and
authorized for implementation of energy policies.
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Appendix VII:

Proposed Ethanol Framework

The Government may consider a greater policy focus for Fuel-Ethanol
Program that may, inter alia, comprise the following parameters, given the
dynamics of a free market economy:




Ensure a stable and mutually rewarding business relationship between
Producers/Suppliers of Molasses and Producers/Suppliers of Fuel-Ethanol
on the one hand, and between Producers/Suppliers of PMG and
Producers/Suppliers of Fuel-Ethanol on the other hand in respect of
availability of Molasses/Fuel Ethanol/PMG over sustained periods of time
that may, inter alia, include:
i.
Market-based pricing formulae,
ii.

Price indexation mechanism – with negotiated ‘floors’ and ‘ceilings’

iii.

Delivery Points for Fuel-Ethanol to OMC depots.

These points among others may constitute the framework for mutually
negotiated Sales and Purchase Agreements (SPAs).

Govt. Facilitation
Long-term
Market-based
Negotiated Pricing Formula

Producers/
Suppliers of
Molasses

***
The Retail Price for E10 is always
10% less than the Retail Price of
unleaded gasoline

Producers/
Suppliers of
Fuel Ethanol

Producers/
Suppliers of
PMG

–
-

19-Feb-09
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Availability of Molasses in necessary volumes to Fuel Ethanol Producers
may be ensured through SPA/Price Indexation (FoB) mechanism. This
should tend to neutralize the strength of often repeated argument for
regulating export through a levy.
The Retail Price for E10 is fiscally structured in a manner that it gives a
major motivation to the consumer to neutralize the price appeal of CNG.
At the same time price of E10 should always be 5% percent lower in price
than PMG. Notwithstanding the fact that introduction of E10 would take a
year and during this phase PMG would be on sale at retail dispensers.
However, once it is done then all petrol pumps would sell only one
oxygenated fuel, i.e. E10.
In preparation for launching E10, it is important that options of modes and
mechanisms for delivery of Fuel Ethanol to OMCs’ Depots/Refineries is
considered and agreed between distilleries contributing towards the
Program and members of OCAC participating in it during Phase-I. In case
it happens to be the former option, which prima facie appears to be more
cost effective, the following location map with marks of location for Fuel
Ethanol Distilleries may help in identifying the proximity of OMCs’ Depots
locations.
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Spatial Distribution of Fuel Etoh Distilleries

3 December 2008
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The proposal in respect of price/fiscal restructuring of PMG and CNG is not
intended to be partisan; it is only meant to form the basis of meaningful
discussion:

Price Restructuring – Options Considered
Parameters

Prevailing
Price
PMG

Proposed
Price
PMG

Prevailing
Price
CNG

Proposed
Price
CNG

1.Cost of Supply
2. Operating Expenses
2.OMC/Dealers/Commission/
Operator Margin
3. PDL
4. GST

20.65

20.65

15.65
10.32
9.25

15.65
10.32
9.25

2.04
28.27
9.19

2.04
27.51
3.55

Retail Sales Price (Rs/Ltr)

57.66

53.26

8.27
3..91
39.13

47.40

The following set of incentives may be considered for E10 in Pakistan:
Producers of Fuel Ethanol dedicating their production to enable E10
should be ensured a 15 percent ROI (with sunset period) on the lines of
IPP Model with major cost components indexed as pass-through items.
ii.
Duty exemption (with sunset period) on import of machinery and
equipment for purposes of ethanol production dedicated for fuel purposes,
such as dehydration unit and blending equipments, etc.
iii.
Retention of fiscal benefits for diversion of the product from export
markets to the local market, viz. no local taxes, no sales tax and facility of
presumptive tax.
 Encourage Carbon Trading for CO2 - a co-product of Ethanol – that once
liquefied is sold to local industry. E10 blend in transport sector can
potentially generate over 1.0 million carbon credits each year where the
current value of one carbon credit is ~$22. Thus, there is a potential
opportunity to earn ~$22 Million/annum that may go towards (a) either
making the retail price of E10 more resilient and competitive, (b) or
compensate the loss of revenue to the Government on account of shavingoff a part/whole of Petroleum Development Levy on PMG.
 The slop or vinasse, another co-product, is sold as concentrated animal
feed (cattle and poultry) for its high content of protein and minerals. It
could also be used alone or mixed with other animal feeds.

i.
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Give the Pioneering Industry Status to Fuel-Ethanol Production as laid
down in the Medium Term Development Framework (MTDF).
Moving beyond introduction of E10 in Pakistan, there is a need to develop a
vision where we learn from best practices in areas of launching E85 and
E100. There are examples of the contemporary experience where countries
introduced E10 and then went straight to E85/E100 in order to take care of
a host of problems including surging petroleum import bill as well as
pollution.
Benchmarking Indonesia and Thailand, for instance, where E85/E100 has been
introduced for public transport in the capital and in other state metropolis,
Pakistan may also pilot test E85/E100 by initially importing ethanol-fired
buses in Islamabad and provincial metropolis of Lahore and Karachi. In
this case, Carbon Credits would be enormous.
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Appendix VIII: Coal Reserves
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Appendix IX:
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Appendix X:
National Petroleum Council – Energy
Report (Executive Summary)
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Appendix XI: Extracts from Indian Integrated Energy
Policy August 2006

Outline of Indian Energy Policy 1974, 1979
THE FUEL POLICY COMMITTEE (1974)
The Fuel Policy Committee was appointed by the Ministry of Petroleum and
Chemicals, Government of India on 12th October, 1970. The terms of reference of
committee were as follows:
(a) Undertake a survey of fuel resources and the regional pattern of their
distribution;
(b) Study the present trends in exploitation and use of fuels;
(c) Estimate perspective of demand by sectors (in particular the transport,
industry, power generation industry and domestic fuel) and by regions;
(d) Study the efficiency in the use of fuel and recommend:
(i) the outline of a national fuel policy for the next fifteen years;
(ii) a pattern of consumption and measures, fiscal and otherwise, which would help
the best use of available resources; and
(iii) the measures and agencies, to promote the optimum efficiency in use of fuel.
RECOMMENDATIONS
(i) General
1. If the energy plans and policies are to be operationally meaningful, there is a
need for periodic review of the energy policy. The review may be taken at least
once in three years and the planning horizon extended at each time to 15 years.
2. To set-up an Energy Board consisting of the ministers of concerned energy
related ministries supported by a suitably structured Secretariat to assist this
board. The board may initiate or undertake any analysis relevant for the review or
revision of the fuel policy.
(ii) Coal Sector
1. Coal should be considered as the primary source of energy in the country for the
next few decades and the energy policy of the country should be designed on this
basic premise.
2. The need for developing an efficient and adequate transport system, which
would ensure the flow of coal from the points of availability to the demand centers
should be noted.
3. The coal industry should accept the responsibility to supply the required grade
of coal on a long-term basis, if necessary, by changing the source of coal supply
from time to time or by blending different grades of coal to make up the required
grades.
4. To increase the productivity of coalmines, studies should be initiated
immediately to determine the optimal use and maintenance of machines, and for
training coal mines workers in the use and maintenance of the same.
5. R&D work should be continued on techno economic aspects of coal gasification
and specific possibilities should be investigated for using poor quality coal for
gasification.
6. Railways constitute the most economic way of moving coal for most of the
consuming classes and consumer locations in India. Adequate attention should be
paid to rail transport planning in regard to development of additional line capacity,
yard capacity
and signalling and communication which would facilitate a speedier turnaround
time for wagons. The augmentation of the wagons fleet should also be considered.
7. The selection of optimal technology for coal mining should be made on economic
grounds using appropriate weightages for machine utilization under Indian
conditions and keeping in mind the availability of an abundant labour force.
(iii) Oil Sector
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1. India’s oil policy should be based on an understanding of the international oil
situation. It should be designed with the specific objectives of
(a) Reducing the quantity of oil products to be imported;
(b) Reducing the total foreign exchange expenditure; and
(c) Improving the security of supplies in crude and oil products required from
sources outside the country.
2. Oil exploration in India should be given priority attention. The exploration
activities particularly in the offshore areas and selected onshore areas should be
speed-up. There is an urgent need to augment the capabilities of ONGC by
providing them with more modern equipment.
3. All attempts should be made to take advantage of the complementarities of the
resource endowments of India. Meaningful bilateral agreements may be entered
into with oil exporting countries including participation in crude production.
4. To provide insurance against short-run breakdowns in the supply of crude to the
country, there is a need to build up stock of crude within the country.
5. While planning refining capacity, there should be a careful examination of
refinery locations, the product mix required in each refinery, the extent of
secondary process to be established and a feedstock choice in the fertilizer
industry.
6. Road and rail transport must be coordinated in an optimal manner in order to
manage the HSDO demand. Long distance movement of commodities by road
should be discouraged while simultaneously increasing the capabilities of rail
transport.
7. Fuel oil being a valuable raw material for the production of high cost petroleum
products which have good export potential or can serve as import substitute, large
quantities of it should be earmarked for the high value products like lubes,
bitumen, petroleum coke and wax.
8. The price of HSDO and kerosene should continue to be kept at par with each
other to avoid diversion of kerosene for use in transport sector.
9. The production of fertilisers, methanol and other chemicals based on natural gas
will have to be given preference over the use of natural gas solely as a fuel.
(iv) Power Sector
1. Efforts should be made to develop a more optimal load structure: (a) By setting
up of more pumped storage schemes.
(b) By shifting production of electricity intensive industries from peak to off peak
periods.
(c) By general pricing of the industrial tariff and agricultural tariff to provide
incentive for use of more electricity during off peak hours.
2. In the overall interest of the economy and keeping in mind environmental
considerations, more power stations should be located at pitheads.
Depending on the local conditions, however, construction of power stations at load
centres can be considered on merits as a special case.
3. The schemes for setting up of regional grids and regional load dispatch centres
should be vigorously pursued.
4. A proper pricing policy for the power supplies to the agricultural loads so as to
encourage the consumers to use the optimal size of pump sets, and to draw
supplies during off peak hours.
5. In the overall national interest and given the limited available resources, the
setting up of captive power stations should not be encouraged.
(v) Domestic sector
1. To take up programmes of afforestation with quick growing wood species to
increase the availability of firewood.
2. To intensify the popularisation of ‘gobar gas plants’ in view of the social benefits
of the nutrient production, pollution abatement etc.
3. The problem of substitution of noncommercial fuels with the commercial fuels in
the domestic sector has to be considered with due regard to the overall economic
implications of the use of different fuels in this sector.
Pricing and distribution policies should be based on a full understanding of the
social costs of the use of different fuels.
(vi) Costs and prices
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1. The price fixed for any fuel-coal, oil or electricity should be such that the
particular fuel industry, as a whole, is enabled to earn a return of al least 10%on
the investment made in the industry.
2. There should be a serious examination of the need to continue the import parity
formula for pricing of petroleum products and to evaluate other possible methods
of fixing prices, which will best serve the national interest.
3. The electricity tariff should be designed so as to discriminate between the use
of power during the peak periods and during the off peak periods.
(vii) Technology
1. A National Fuel Efficiency service may be instituted to ensure improvement in
energy efficiency in the industries.
2. Research and development in areas relating to combined gas turbine –
steam turbine plants should be intensified for increasing the overall efficiency of
coal utilisation in thermal power plants.
3. A long-term programme for development of coal to oil should be drawn up.
4. R&D work on coal gasification and pipeline transport of coal gas should be
undertaken.
5. R&D on solar energy in India may be concentrated on the development of thinfilm technology, developing low cost solar water heaters etc.
6. Development of battery powered vehicles, fuel cell technology, Fast Breeder
Reactors etc. should be emphasised.
(II) THE WORKING GROUP ON ENERGY POLICY (1979)
The Working Group on Energy Policy (1979) was constituted by an order of the
Planning Commission on 6th December, 1977, with a view to “carry out a
comprehensive review of the present situation in the light of recent developments
both within the country and outside, to develop a perspective for the next five to
fifteen years and to recommend appropriate policy measures for optimal utilisation
of available energy resources including non-conventional sources of energy”.
The terms of reference of the Working Group were set out as follows:
(a) To estimate the perspective energy demand in the different sectors of the
economy and regions of the country by 1982-83 and a decade thereafter;
(b) To survey the present and perspective supplies of energy;
(c) To recommend measures for optimum use of available energy resources; and
(d) To outline the national energy policy for the next five years, fifteen years and
the longer term conservation policy.
RECOMMENDATIONS
General
1. A reappraisal of our economic development strategies, especially those elements
of the strategy which have a direct link to energy consumption like technology
choice, location policies, urban growth, and mechanisation in agriculture etc., with
reference to the new awareness of the energy supply and demand in future needs
to be addressed.
2. Examination of the technological processes and the achievable levels of
efficiency
for each industry or equipment, and to prescribe the standards of efficiency to be
achieved by energy users or equipment manufacturers.
Oil Sector Policies
1. All efforts should be made to reduce the demand of oil to levels even below
what is forecast in the Optimum Level Forecast (OLF). It would be prudent to plan
a pattern of growth of the economy, which is less dependent on oil. Demand
Management should form the most important element of oil policy in the future.
2. The techno-economics of converting gas into liquid fuels for use in the transport
sector should be examined.
3. Larger investment should be made in secondary processing like Hydrocrackers,
catalytic crackers or delayed coking equipment, which would convert the heavy
end products to middle distillates.
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Coal Policy
1. Planning and construction of coalmines should proceed on a steady basis
without linking specific mines to specific consumers.
2. There is a need to develop a well defined policy towards mechanization of coal
mines taking into account the need to increase production very quickly and with
due consideration for employment and training implications.
In doing so the changes in the share of open cast and underground mines and the
optimal technology that could be used in such mines would also deserve careful
consideration.
3. There is a need to synchronise investment in coal production and coal
transportation by railways with due flexibility so that transport would not be a
constraint to the use of coal.
4. The idea of washing non-coking coal should be pursued cautiously and resorted
to only where its technoeconomic benefits are clearly established. The planning of
thermal power stations based on middlings should proceed in step with planning of
coal washeries. There are also possibilities of using the rejects and middling as raw
material for manufacturing domestic fuels similar to soft coke.
Power Sector Policies
1. Power planning in the future should be based on the concept of an optimal mix
of thermal/nuclear and hydro stations in which the hydro stations should take the
Peak and the thermal stations provide the base load.
2. With the steeply increasing costs of power generation, it might become more
remunerative to invest in System improvements that might reduce losses in T& D,
than investing in additional capacity and if this is done, it may be possible to
reduce losses still further.
3. Detailed State-wise and region-wise power planning studies should be
undertaken. It is essential that a long-term transmission plan be prepared for each
region, which could be executed in a phased and systematic manner.
Rural Energy Policy
1. A comprehensive survey of all the energy needs in a village community should
be carried out.
2. Pilot installations should be set-up as early as possible for Micro-hydel stations
to be constructed in rural areas on irrigation canals.
3. A study should be made to install community type biogas plants and the
utilisation of gas from such plants for households, pumping and industrial
applications should be explored.
Cost and Prices in the Energy Sector
1. The energy prices must at least reflect long-run marginal costs and allow for a
reasonable return. A suitable institutional framework for regulating, monitoring and
adjusting energy prices in a mutually comparable manner should be set-up.
2. A tariff schedule for electricity that distinguishes between peak and off-peak
consumption on a diurnal and seasonal basis may be put in place. The relative
prices of different fuels should encourage the required inter-fuel substitutions.
Research and Development in the Energy
Sector: (a) Oil Sector
1. R & D efforts aimed at enhancing our exploration capability, maximisation of
yield from oil reservoirs and efficient utilisation in all the consuming sectors need
to be encouraged. In this context, Secondary and Tertiary recovery technologies
should be developed to maximise yield from oil reservoirs.
2. The potential of Hydrogen as a substitute for liquid fuel for the transport sector
should be examined.
(b) Coal sector 1. R&D activities in the areas of gasification and liquefaction of coal
and
their economics under Indian conditions must be pursued.
2. R & D efforts in the field of coal combustion (e.g. fluidised bed combustion) &
other technologies should be reviewed and intensified so that these technologies
are adequately
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developed for use in both industrial and power sector.
3. Research on coal beneficiation for achieving better coal recovery from
washeries, utilisation of rejects, etc., may be intensified.
(c) Nuclear Energy
1. R&D work for development of Fast Breeder Test Reactor (FBTR) being
constructed at Kalpakkam should be expedited.
2. Development work for fabrication of reactors based U233 with Thorium needs to
be carried out.
(d) Power Sector
R&D efforts are recommended in the following areas:
1. Improvement in the methodology of load estimating and forecasting, power
system planning etc.
2. Reliability of Power Systems
3. Optimisation of System Economics
4. Software development for problems in power system operation, load flow, short
circuits etc.
5. Research in the problems of Integrated operation of Power Systems
6. Improvement in Po wer System protection techniques.
(e) Other Energy Technology Areas
1. R&D effort should be intensified for development of alternative technologies
(Solar energy, Wind energy & biomass) that appropriately harness these sources
of energy.
2. Research on biomass should be directed towards identification of fast growing
species, methods of increasing the photosynthetic efficiency and development of
costeffective processes utilising biodegradable materials for producing fuelsgaseous as well as liquids with high priority.
3. R&D to establish the feasibility of integrated systems based on solar, wind,
biogas, and mini hydro wherever available, will have to be expeditiously
undertaken.
(f) Sectoral Policies/Prescriptions
(a) Transport
1. The coordination of rail and road traffic and the extent to which other less
intensive modes like inland waterways, coastal shipping etc., can be used should
be understood and encouraged.
2. Accelerated pace of electrification of the high-density traffic trunk routes,
especially those connecting Bombay, Delhi, Calcutta and Madras deserves serious
consideration.
(b) Agriculture
1. Standards of fuel efficiency have to be prescribed for electrical and diesel pumps
and the manufacturers persuaded to adopt a time bound approach of increasing
the efficiency of pumps to the level suggested in the report. Similarly in the case of
diesel tractors also there is a need to prescribe fuel efficiency standards.
2. Improve the design of the animal drawn water lift and agricultural implements,
which would increase the useful energy delivered by animal driven appliances/
implements.
(c) Household sector
1. Setting up of standards of fuel efficiency for manufacture of lighting and cooking
appliances and introduction of more efficient chulhas at subsidised rates on a
large-scale.
2. Efforts must be made to maximize the use of agricultural waste as fuel directly
by burning or by conversion into liquid/gas fuels by microbial conversion. Biogas
plants capable of using more of agricultural waste are to be developed.
(d) Industry sector
1. In many of the industries the specific energy consumption is inversely
proportional to the level of capacity utilisation. Therefore, the utilisation factor
should be improved with special reference to conservation of energy.
2. Co-generation holds prospects of large energy savings in the industrial sector,
as it improves the overall thermal efficiency. Such possibilities in existing
industries should be

identified and pursued.
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Further, for new industries the energy implications of the technology chosen need
to be studied to select the least energy intensive option, particularly with respect
to the use of depleteable sources of energy and electricity.

EAC - Energy Expert Group

218

Integrated Energy Plan
2009-2022

Appendix XII:

Sources

The Energy Expert Group has acquired industry related information from
the following sources:


Wood Mackenzie



Petroleum Argus



Platts Oilgram



Oil & Gas Journal



Planning Commission – Government of Pakistan



Petroleum Institute of Pakistan – Pakistan Energy Outlook



Hydrocarbon Development Institute of Pakistan – Pakistan Energy Year
Book 2007-08

Additional information where acquired is noted in the text of the report
viz; World Bank, Asian Development Bank etc
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Appendix XIII: List of Abbreviations
ACGR
ARL
BPCD

Annual Compound Growth Rate
Attock Refinery Limited
Barrels per Calculated Day

BP
BTU
CCGT

BP Pakistan Exploration & Production Inc.
British Thermal Unit
Combined Cycle Gas Turbine

CFT
CNG
DRL
FO
GHG

Cubic Feet
Compressed Natural Gas
Dhodak Refinery Limited
Furnace oil
Green House Gas

GSP
GTPS
GWh
HDIP
HOBC
HSD
HSFO
HUBCO
JJVL
JP-1, JP-4
KANUPP
KAPCO
KESC
LASMO
LDO
LHFO
LPG
MGCL
MTBE
MTT
MW
MWh
NGPS
NRL
NWFP
OCAC
OGDC
OTPS
OXY
PAEC
PARCO
PASMIC
PMDC
POL
PPL
PRL
PWR

Geological Survey of Pakistan
Gas Turbine Power Station
Giga Watt Hour
Hydrocarbon Development Institute of Pakistan
High Octane Blending Component
High Speed Diesel Oil
High Sulphur Furnace Oil
The Hub Power Company
Jamshoro Joint Venture Limited
Aviation Fuels
Karachi Nuclear Power Plant
Kot Addu Power Company
Karachi Elasticity Supply Corporation
Lasmo Oil Pakistan Limited
Light Diesel Oil
Low Sulphur Furnace Oil
Liquefied Petroleum Gas
Mari Gas Company Limited
Methyl Tertiary Butyl Ether
Mineral Turpentine
MegaWatt
Mega Watt Hour
Natural Gas Power Station
National Refinery Limited
North Western Frontier Province
Oil Companies Advisory Committee
Oil & Gas Development Company
Oil Thermal Power Station
Occidental of Pakistan Inc.
Pakistan Atomic Energy Commission
Pak-Arab Refinery Company Limited
Pakistan Steel Mills Corporation
Pakistan Mineral Development Corporation
Pakistan Oilfields Limited
Pakistan Petroleum Limited
Pakistan Refinery Limited
Pressurized Water Reactor

Qty
RON
SNGPL

Quantity
Research Octane Number
Sui Northern Gas Pipelines Limited
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SPS
SSGCL
T&D
TCF
TEL
TOE
Tonne
TPS
UFG

Steam Power Station
Sui Southern Gas Company Limited
Transmission & Distribution
Trillion Cubic Feet
Tapal Energy Limited
Tonnes of Oil Equivalent,
Metric Tonne
Thermal Power Station
Unaccounted for Gas

US
UTP
WAPDA
ZOT

United states
Union Texas Pakistan Inc.
Pakistan Water & Power Development Authority, Lahore.
Zulfiqarabad Oil Terminal

Appendix XIV:

Gross Calorific Values
GROSS CALORIFIC VALUES
Million Btu
Per MMCFT
980

Giga Joule
Per MMCFT
1033.9

TOE/
MMCFT
23.4

1,047

1104.6

25.0

Million Btu
Per Tonne
41.895

Giga Joule
Per Tonne
44.20

TOE/
Tonne
1.0000

Imported Crude Oil

43.313

45.7

1.0338

Avgas

43.659

46.1

1.0421

JP-1

43.218

45.6

1.0316

JP-4

44.144

46.6

1.0537

Motor Spirit

44.761

47.2

1.0684

HOBC

44.541

47.0

1.0632

HSD

44.045

46.5

1.0513

LDO

43.648

46.0

1.0418

Furnance Oil

40.792

43.0

0.9737

Kerosene

43.218

45.6

1.0316

Neptha

44.761

47.2

1.0684

LPG

45.326

47.8

1.0819

MTBE

34.128

36.0

0.8146

Gas
Sui Standard Natual Gas
Badin & Condensates Average

GROSS CALORIFIC VALUES
Oil
Indigenous Crude Oil
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GROSS CALORIFIC VALUES
Electricity
As Primary Energy input for Hydro/Nuclear
As Final Energy

Million Btu
Per GWh
10,000
3,412

Giga Joule
Per GWh
10,550
3,600

TOE/
GWh
238.69
81.44

Giga Joule
Per Tonne

TOE/
Tonne
0.4474
0.6579

GROSS CALORIFIC VALUES
Million Btu
Per Tonne

Coal
Indigenous
Imported

18.74
27.56

Appendix XV:

19.8
29.1

Conversion Table
UNIT CONVERSIONS

1 Million
Btu=
1 MM cft
Pipeline
Gas=
1 tonne
FO=
1 tonne
Crude
Oil=
1 Barrel
Crude
Oil=
1 Tonne
Local
Coal=
1 Tonne
Imported
Coal=
1 MWh
Primary
Elect.=
1 MWh
Final
Elect.=

Million
Btu

M cft
Gas

Tonne
FO

Tonne
Crude
Oil

Barrel
Crude
Oil

Tonne
Local
Coal

Tonne
Imported
Coal

MWh
Primary
Electricity

MWh
Final
Electricity

1

1.02

0.025

0.024

0.178

0.053

0.036

0.100

0.293

980

1,000

24.024

23.392

174.363

0.052

0.036

0.098

0.287

40.792

41.62

1

0.974

7.258

2.176

1.480

4.079

11.955

41.895

42.75

1.027

1

7.454

2.235

1.520

4.190

12.279

5.620

5.74

0.138

0.134

1

0.300

0.204

0.562

1.647

18.74

19.13

0.460

0.447

3.335

1

0.680

1.874

5.494

27.56

28.13

0.676

0.658

4.904

1.471

1

2.756

8.079

10.0

10.20

0.245

0.239

1.779

0.534

0.363

1

2.931

3.412

3.48

0.084

0.081

0.607

0.182

0.124

0.341

1
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World Bank Oil and Gas Mission, September 4-15, 2006
Petroleum Upstream, Downstream and Natural Gas
Aide Mémoire
1.
A Mission comprising Messrs. M. Heitner, R. Aziz and W. Haider visited Pakistan over
September 4-15, 2006; Ms. Khizra Pervez supported the work of the Mission. The Mission met with
officials from, inter alia, MPNR; HDIP; MCA; ISGSL; SNGPL; SSGC; OGRA; OCAC; PPEPCA as
well as the Oil Marketing Companies. The Mission is grateful for the courtesies and cooperation
extended during its visit, and a list of officials met is at Annex 1.
Background
2.
As requested by MPNR, the mission covered a large number of topics, which are all reviewed
in some detail, in the Annexes of this Aide Mémoire.
3.

The Annexes are as follows:
Annex 2 – Proposed Exploration Policy 2006
Annex 3 – Developments in the Petroleum Downstream Markets Activity
Annex 4 – The LPG Activity
Annex 5 – Framework for Strategic Stocks
Annex 6 – The Natural Gas Activity
Annex 7 – Third Party Access

This Aide Mémoire summarizes the main issues and key recommendations of the mission.
Petroleum Upstream (Annex 2)
4.
A review of the level of exploration and production activity over the past five years shows
improving trends – in 2005, 33 licenses were signed covering a total area of 72,750 km2 (against an
average of 11 licenses in the four previous years), and private firms spudded 10 exploration wells and
24 development wells. The seismic activity was also at a record level that year. Nevertheless, OGDC
dominated the activity with 23 exploration wells drilled, a record for that Government company. The
E&P activity by multinational E&P companies, however, remained relatively low.
5.
The Government, through OGDC, requested a consulting firm to review the terms of
concessions, and make proposals to improve those. The mission reviewed the consultant’s report and
found that major changes were proposed in the way DGPC conducts its affairs, including the provision
of discretionary powers. The mission feels that given the relatively high level of exploration activity
on the one hand, and the sharp increase in exploration costs in recent years, that possibly a revision in
the gas pricing formula might be warranted. The mission, in this respect observed that Production
Sharing Contracts would normally result in a lower cost of gas to the host Governments, and hence,
the consultants should be asked to examine the feasibility of PSCs onshore (they already apply to the
offshore).
6.

The consultant’s proposal can be schematized as follows:
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As can be seen, the consultant recommends a modest price increase for the gas in relation to current
levels 1 . The mission feels that more sensitivity analyses are warranted (based on a range of
investments, success rates, size of discoveries, international oil prices, etc) to reach a pricing formula
which would result in a sharing of the benefits between the host country and the IOC which is
consistent with India’s and other countries in the region.
Petroleum Downstream Activity (Annex 3)
7. Prices of petroleum products have been frozen since May 1, 2006. Until then, prices were linked
to international prices through a pass-through formula. In order to limit the consequences of rapidly
increasing prices on the economy, the Government had gradually reduced the taxation of petroleum
products such that they were virtually eliminated. Following May 1, the combination of the prize
freeze together with the exhaustion of all the taxes forced the oil marketing companies (OMCs) to sell
products below their recognized costs. As a result, as of September 1, 2006, the Government has
developed a debt to the industry of the order of Rs. 18 billion (US$300 million) which is not budgeted
for. These arrears are increasing by about Rs. 5 billion per month and represent the single-most
important issue of the oil industry, which has exhausted all its capacity to raise short-term bridge
financing from the market. The recommendations in this section are based on the assumption that the
debt will be repaid rapidly as one cannot anticipate the industry to support reforms when it is affected
by severe cash flow problems.

8.
Moreover, the mission determined that kerosene and diesel oil were sold below the
true import parity costs, as indicated by the following graphs:
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1

Pakistan Petroleum Exploration & Production Companies Association (PPEPCA) is of the view that the
pricing curve of the IHS Consultant, as compared to the 2001 Policy, does not indicate a modest increase, and
gas wellhead price remains the same in the $25-40 per barrel oil price range.
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Price Build up (Diesel)
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This is a serious concern, as it would indicate that the retail prices for these two products do
not even cover the costs of imported products and those of delivering the products to the
consumers.
9.
As long as Government controls petroleum product prices, they should simulate what would
happen in a competitive market where supply and demand considerations determine outcomes.
Because of the multiplicity of social and other objectives, prices in Pakistan are considerably distorted,
as follows:
a.
The refineries are protected through a 5-10% import duty, as a result of which consumers
are being asked to pay correspondingly higher charges for the products they consume. With the
exception of the PARCO refinery, to which inter-Government agreements apply, there is little
rationale to protect the other refineries which are for the most part old and depreciated 1 ;
b.
Prices across Pakistan for most products are equalized through a freight equalization
margin applicable to 29 main depots. The fund is self-administered by the industry. This policy is
questionable from an economic standpoint, and has other consequences. Hence, the mission
supports the request of OCAC to reduce the number of depots to eight as an interim measure (a
proposal under review by MPNR), prior to the total abolition of the freight pool;
c.
It may be observed from the pricing table that high speed diesel, light diesel oil and
kerosene have been sold to end-consumers at prices below the import party plus margins. This has
resulted in price signals not being passed on to the consumers, and has resulted in building up of
arrears to the refineries and OMCs.
d.
Gasoline has traditionally been the fuel of choice for private vehicles, and as a result, was
heavily taxed. In recent years, CNG, based on domestic gas, has captured a significant market
share given that out of a fleet of about 5 million light vehicles, in excess of 1 million now can
operate on CNG. CNG which is not specifically taxed, costs about 40% of the price of motor
gasoline. During 2005, the Government authorized the use of LPG in private vehicles – until then,
1

The refining industry claimed effective protection on diesel to be only 6% (4% paid as Income Tax),
and justified the need for this protection because of their configuration (only topping and reforming units), and
production of low-value fuel oil (30-40%). The refineries also pointed out that only 50% of profit is distributed
to shareholders, the remainder is expected to be reinvested in the future when the refineries upgrade their assets.
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the use of LPG in motor vehicles was not authorized (but was happening in major cities anyway).
The price of LPG, which is not specifically taxed, represents effectively 80% of that of gasoline 1 .
As a result, gasoline for which specific taxes account for about 23-29% of the retail price, is not
competitive with LPG and CNG which are not taxed. This is affecting inter alia the Government
whose fiscal receipts will decline in the future, and the refining industry which produces excesses
of gasoline, which are exported (in the form of naphtha). To stop this hemorrhage, the only
realistic solution is to introduce comparable taxation for the three products, including (if
necessary) reduction of taxation (Petroleum Levy, Excise, etc) on motor gasoline;
e.
International prices of gasoline and diesel are usually close. Because of the impact of
taxation, the price of diesel of Pakistan is only 63% of that of gasoline. The difference is
excessive, as it provides another incentive to switch from gasoline to diesel, largely at the expense
of the Exchequer. The gap should be closed and brought in line with international practice;
f.
The pricing of kerosene, at Rs. 1.50/l below that of diesel, and Rs. 21/l below that of
gasoline is risky, as it provides an incentive to adulterate these two products. Particularly given
the smallness of the kerosene market, there is a strong case for pricing kerosene and diesel at close
levels, as Pakistan did in the past, and close the gap between diesel and gasoline, as explained
above. Similarly, there is a case for rationalizing the price of light diesel oil, where the price
differential provides potential incentive for its adulteration in high speed diesel.
10.
Pakistan still allows the use of diesel 10,000 ppm (1%) Sulfur, notwithstanding the
environmental consequences, and the low quality of the air in cities such as Karachi and Lahore 2 . The
Government issued a circular to the refineries in July 2006 to switch to Euro II Diesel (500 ppm or
0.05% sulfur) by January 2008. The industry considers that this does not allow them sufficient lead
time to carry out the necessary feasibility studies, and subsequently, execute the subject works (and
could only complete those around end 2009-11).
The mission made three suggestions to the industry:

11.
a.

Manufacture the subject blend by mixing low-Sulfur diesel imports with local production;

b.

Import low-sulfur diesel and distribute it across the country as is the case for the high sulfur
diesel. By adopting similar pricing policies, a market will be created for low sulfur diesel.

c.

Imported low sulfur diesel could be sold in the main towns, while domestic production could
be disposed of in rural areas.

Unfortunately, the industry has not specified its position clearly on any of these options 3 . Under the
circumstances, the mission recommends that the Government maintains the dialogue with the OMCs
until a satisfactory agreement is reached.
The LPG Market (Annex 4)
12.
The LPG market is growing rapidly, partly in response to the Government’s deregulation of
the sector (LPG Production and Distribution Policy 2006 has also been announced), and the
privatization of public sector assets (i.e. LPG operations of SNGPL, and SSGC) in 2001-02. There has
been entry of a large number of private operators in all segments of the supply chain, and substantial
1

A pilot study on Ethanol as an automotive fuel is also underway, which may further impact gasoline
market. Ethanol is currently being priced at $690 per ton FOB, and the oil industry does not see the logic of
sugar industry selling it (to oil industry) for blending with gasoline.

2

Oil industry view, however, on environmental consequences of sulfur in diesel are that these
consequences are much less than that of particulates, and in the absence of any EIA of acid rain on humans,
crops and economy, spending up to about US$ 500 million, may not be fully justified. Instead, there is a need to
control particulates and smog through better vehicle maintenance, and enforcement of rules.
3

Industry has cited infrastructure constraints, and expressed doubts over the practicality of the
suggestions. However, it indicated willingness to undertake the investments for upgrading the existing facilities,
if they are fully compensated for in the form of price differential.
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investments in production facilities, LPG bottling and transport, and at the retail level. The increase in
supply and consumption from about 250 thousand tons in 2001-2 to about 550 thousand tons in FY06
confirms these positive trends. Notwithstanding the rapid growth, the Government is concerned by (a)
periodic rapid increases in consumer prices; and (b) the continued diversion of LPG to motor vehicles,
at the expense of the cooking and heating market. It has therefore intervened – at times formally by
directly controlling segments of the supply chain, and through advice and persuasion on other
occasions – to arrest those trends. Such interventions are perceived by several stakeholders as
attempts to reintroduce Government control and regulation of the sector.
13.
As domestic production costs are substantially lower than the cost of imports, and the
Government remains concerned should LPG prices rise to levels that can accommodate the cost of
imported LPG. It needs to be recognized that price fluctuations in response to market opportunities
are normal commercial practice, and attempts to control such trends will not necessarily be successful
as long as the price and cost differential remains. The Government should therefore allow the market
to function with no intervention – except for ensuring adequate health and safety standards (and other
externalities), and preventing collusive practices and other forms of market distortion – in order to
reach “market clearing” levels for both product supply/demand and for prices.
14.
LPG can substitute for kerosene, wood and other traditional fuels in households (for cooking
and space heating) and for gasoline in vehicles. The Government’s key objective is that LPG be
available as a safe, clean and “affordable” fuel for households, though it has now also allowed (since
late 2005) the use of LPG in vehicles – presumably to introduce safety, and to provide alternate fuel to
consumers with no access to CNG. Since there is a large differential between the retail price of
gasoline and kerosene (largely because gasoline is heavily taxed while kerosene and LPG are not)
there are strong economic and financial incentives for LPG to be used as vehicle fuel, at the expense of
households (and kerosene for adulteration) . Again, administrative efforts to limit the use of LPG in
vehicles (and ensure adequate availability for household use) may not yield the desired results, and
price incentives may be more effective. Therefore, if the Government wishes to limit the use of LPG
as a vehicle fuel, it could consider rationalizing the level of taxation on gasoline and other competing
products. This issue is discussed in further detail in (paras 7-9 and Annex 3), which provide the
mission’s views on the petroleum downstream market.
Strategic Stocks (Annex 5)
15.
Strategic stocks of crude oil and petroleum products provide a cushion against unforeseen
events, and are vital for energy security of any country. The level of strategic stocks (different from
commercial inventories of OMCs) is a function of proximity to supply sources, pattern of consumption
of different products, availability of transport infrastructure, and defense needs. In Europe and North
America, average strategic stocks are equal to about 90 days of consumption, while it is 60 days in
case of UK. In Pakistan, there is no distinction between commercial inventories and strategic stocks,
and the total cover varies between 21-28 days of consumption for different products. Under the current
international oil market volatility, and other security concerns, strategic stocks have assumed an even
greater importance.
16.
The issue of strategic stocks needs to be addressed from several viewpoints, such as: (a)
commercial considerations (product-wise demand in different market segments, proximity of supply
sources to the market, cost of foregone demand; etc); (b) financial implications (capital and operating
cost, cost of dead inventory, financial levy on the consumer, etc); (c) technical issues
(recycling/refreshing of stocks, volumetric losses, etc); (d) institutional set-up i.e. ownership of the
‘strategic stocks entity’ and sharing of risks and rewards; and (e) legal and regulatory issues. Different
countries have adopted different strategies regarding the handling of stocks. Usually, industry
involvement is highly desirable given the necessity to recycle the stocks from time to time. Hence,
they have to be up to industry standards. The mission proposes that in order to develop a framework
for strategic stocks, detailed analysis followed by feasibility studies be carried out. The mission has
drafted the Terms of Reference (TOR) to define a framework responsive to Pakistan’s environment
and priorities (Annex-5). MPNR informed that this matter is under process of the Government.
Natural Gas (Annex 6)
17.
New Pricing Framework: The first slab for residential consumers (called lifeline) up to 100
m3 – a very generous slab – has been split into two slabs of 50 m3 each from July 1, 2006. Similarly,
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OGRA has proposed a new tariff regime for T&D utilities, which is based on a variable ROA and
includes a number of efficiency benchmarks. These are significant steps being taken to rationalize the
gas tariff framework. The mission proposes that the Government may consider other related questions
as well, such as: (a) merits of a switch-over to a Return on Equity (ROE) system, with CPI – X (the
efficiency factor) applied to major cost categories 1 ; (b) review of the question of duality of prices
(prescribed and consumer prices); (c) subsidies and cross-subsidies; (d) further residential tariff
restructuring, including setting the tariff for the first slab equal to a certain percentage of average cost
of supply 2 .
18.
Third Party Access: Third Party Access (TPA) regime introduces competitive structure and
enables producers to get into direct contracts with potential bulk consumers, with the provision that the
contracting parties could access the transmission network of the utilities. Implicit in this regime is the
assumption that there are ‘free’ or un-contracted gas volumes available with the producers, there are
bulk consumers (power plants, major industries) who are interested in obtaining gas supplies from
these producers, and the transmission system has the capacity and can be accessed by the supplying
party under specified conditions, through the payment of an access fee. In order for TPA to be
implemented, the mission proposes that: (a) accounting and functional separation of T and D&S
businesses is completed; (b) rules for access to the system, and for computing transmission charges, be
finalized; and (c) Road map for introduction of competition is clearly laid out in the privatization of
SNGPL and SSGC. The mission was informed that the Government is finalizing the TPA regime and
the related mechanisms to open up new avenues of growth in gas market, and it is expected to be
announced shortly.
19.
Allocation of gas to fertilizer plant: The mission understands that a number of new fertilizer
plants are envisaged to be set up with gas supplied for use as feedstock at heavily subsidized prices.
There are many other sectors which may have higher utility for use of gas (such as power sector, or
even residential consumers if they are charged appropriately in relation to competing fuels) 3 . It is
proposed that the government review the fundamental issue of “administrative allocation” of gas to
different consumer categories, ascertain the relative utility of gas use in different end-uses, and
establish the principle of charging tariffs which cover full cost of supply.
20.
Gas storage, Imports and LNG project: Feasibility of use of depleted oil reservoirs / salt
domes for daily peak-shaving, or meeting winter demands, has been studied for some time. This has
also been evaluated in the context of gas imports through pipeline as a means of contingency planning.
The gas utilities have indicated that are now experiencing gas shortages even in the lean summer
months, and that surplus gas may not be available for storage any more, as indeed the recent discovery
of gas in NWFP which has also lessened the pressure on SNGPL system. The mission would,
however, propose that an integrated approach to gas import schemes, LNG terminal project, and the
need for storage be undertaken using system simulation models (already available with gas utilities).
The mission was informed that such analysis is periodically done by the two gas companies, and
shared with ISGSL. In this regard, the mission noted that Government has recently issued the LNG
Policy, 2006.
21.
Training: Capacity-building is key to the effective handling of different challenges faced in the
oil and gas sectors, and training is a means of developing the necessary skills. MPNR has been
allocated a sum of $1 million under the World Bank Public Sector Capacity Building Project, but the
disbursements have been minimal so far. The mission would advise concerted efforts by the topmanagement of MPNR to ensure that training activities are accelerated. MPNR has, in the
meanwhile, informed the mission that: (a) it is making all efforts to ensure that multi-disciplinary
training on gas and LNG imports is planned to be organized by end-2006; and (b) MPNR has chalked

1

The Government’s view is that ROE with CPI-X tariff framework is more suitable for mature gas
markets. Pakistan’s gas sector requires expansion, and ROA framework is considered appropriate.

2

MPNR informed the mission that it is cognizant of the issue, and making continuous efforts to
rationalize the gas tariffs for domestic consumers.

3

MPNR expects that with the introduction of TPA regime, gas allocation issues would be largely
addressed. However, in the current situation, it expressed its inability for any switch-over in the short-term.
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out a plan to send relevant officials/professionals (from both MPNR and its line organizations) on
short-term training courses abroad, starting in 2007.
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World Bank Oil and Gas Mission, September 4-15, 2006
Petroleum Upstream, Downstream and Natural Gas
List of Officials Met

Prime Minister Secretariat
Mr. Mukhtar Ahmad, Adviser to the Prime Minister on Energy
Ministry of Petroleum & Natural Resources (MPNR)
Mr. Ahmad Waqar, Secretary
Mr. Shaukat Hayat Durrani, Additional Secretary
Mr. Shabbir Ahmad, Deputy Secretary
Mr. Mohammad Naeem Malik, Director General (Petroleum Concessions)
Mr. Sabar Hussain, Director General (Oil)
Mr. Saeed Ullah Shah, Director General (Gas)
Mr. Zaheer Alam, Director (Gas)
Economic Affairs Division (EAD)
Mr. Ahmad Jawad, Additional Secretary
Privatization Commission
Mr. Sheikh Ikramullah, Secretary
Other Concerned Officials/Consultants
Energy Wing, Planning & Development Division
Mr. Ghulam Haider, Senior Chief
Hydrocarbon Development Institute of Pakistan
Mr. Hilal A. Raza, Director General
Monopoly Control Authority
Mr. Khalid A. Mirza, Chairman
Oil & Gas Regulatory Authority (OGRA)
Mr. Munir Ahmed, Chairman
Mr. Jawaid Inam, Member (Gas)
Mr. Rashid Farooq, Member (Oil)
Mr. M. H. Asif, Member (Finance)
Mr. Jawad Naseem, ED (Finance)
Inter-State Gas Systems Ltd. (ISGSL)
Mr. Hasan Nawab, Managing Director
Mr. Imtiaz H. Gilani, General Manager (Technical)
Sui Northern Gas Pipelines Ltd (SNGPL)
Mr. Abrar Ahmed, Senior General Manager / Acting MD
Mr. K W. Sharaq, Senior General Manager (Transmission)
Mr. Hasnat Aziz Banth, Senior general Manager (Projects)
Mr. Amer Tufail, General Manager (Finance)
Sui Southern Gas Company Ltd (SSGCL)
Mr. Munawar B. Ahmad, Managing Director
Other Officials
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National Refinery Ltd
Mr. M. Raziuddin, Advisor on Refineries
Other officials of NRL
J.P. Morgan Pakistan Ltd
Mr. Reza-ur Rahim, Head, Investment Banking (Pakistan)
Mr. Mohammad Ghazil Jabbar, Investment Banking
Associated Group
Mr. Iqbal Z. Ahmed, Chairman and CEO
Mr. Fasih Ahmed, Director
Chevron
Mr. Nadeem N. Jafarey, Country Representative
Mr. Hassan Mahmood Zaidi, District Sales Manager, LPG
Mr. Muqtadar Quraisihi, Manager Supply (Pakistan
LPG Association of Pakistan
Ms. Fawzia B. Kazmi, General Manager and Chief Executive, Shell Gas (Vice President, LPGAP)
Representatives of other LPG Companies
Pakistan Petroleum Exploration & Production Association (PPEPCA)
Mr. Mazhar Farooq, Secretary General
Brig Jamil Hasan, Secretary
Chairman, Vice-Chairman and Members of the Executive Committee of PPEPCA
Oil Companies Advisory Committee (OCAC)
Mr. Abid Saeed Ibrahim, Secretary General
Representatives of OCAC Member companies
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PAKISTAN
2006 EXPLORATION POLICY
FOOD FOR THOUGHT

1.
At the request of the Government, the mission examined the proposed exploration policy
as proposed by IHS consulting firm. The mission also exchanged views on the matter with
DGPC and PPEPCA. The views expressed herein are those of the mission however.
2.
The attached table (See Attachment) depicts the level of exploration and production over
the past five years. Clearly, the performance in recent years shows clear improvements so that in
2005-06, 33 licenses were signed covering a total area of 72,750 km2 (against an average of 11
licenses in the four previous years), a total of 64 wells were drilled, and private firms spudded 10
exploration wells and 24 development wells. The seismic activity was also at a record level that
year. Nevertheless, OGDC dominated the activity with 23 exploration wells drilled, a record for
that Government company, while the E&P activity by multinational E&P companies remained
relatively low 9 .

Concessions under Pre-2001 Policies**
Seismic

2002

2003

2004

2005

2006

Total

2D Line km
3D Sq. km*

395
1965

1135
836

181
417

1169
986

312
220

3192
4424

11
0
20

17
2
15

12
0
7

2
1
10

1
0
11

43
3
63

Wells
Drilled
Exploration
Appraisal
Development

Concessions under 2001 Policy*
Seismic
2D Line km
3D Sq. km*

-

274
1544

84
-

151
-

-

509
1544

-

-

1
-

1
-

1
-

3
0
0

Wells
Drilled
Exploration
Appraisal
Development

Source: PPEPCA
* 3 D seismic work done offshore under conversion of PCA terms to PSA under 2001 policy
** Information does not include seismic/wells drilled by PPL, OGDCL & Mari Gas
3.
Given the large rate of growth of demand, notwithstanding increasing production of gas
in recent years (about 11% per annum since 2001/2), gas shortages are anticipated from 2010
onwards, hence Pakistan is contemplating gas imports. Under these circumstances, given in
particular the high cost of gas imports, an acceleration of exploration activity is highly desirable.

9

Some industry representatives desired that the E&P activity also ought to be viewed in the context
of concessions granted, and wells drilled, under pre-2001 and 2001 Policies.
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At the minimum, Pakistan needs to adopt exploration terms which make it an attractive area to
explore in, at least by regional standards.
4.
The mission noted that in some respects, the proposals of IHS are far reaching and
constitute a departure from the way DGPC has been conducting its affairs in the past. For
instance, regarding the pre-qualification of firms, stringent standards are proposed, which will
provide discretionary powers to DGPC. Moreover, certain concessions (strategic investors) are
proposed to be awarded without a competitive process which would again result in discretionary
powers for DGPC.
5.
A key issue is the price of gas at the wellhead. At present, this price is linked to that of
crude with the producer receiving a declining share of the increment in the oil price with a
$36/bbl cap such that the price of gas is then equivalent to US$3/MMBTU. The consultant has
proposed that the US$36 cap be raised to US$45. One should note that given present oil price
levels, the consultant’s proposal does not go far enough 10 .
6.
The proposals also are complex, given the introduction of new concepts such as a
"Frontier area price incentive FAPI” or a "Gas Price Gradient - GPG". In addition to these, the
recommendation seems to imply negotiation on GPG - which adds an element of discretion to the
pricing process.
7.
The mission considers that it would be important to compare gas pricing provisions in
countries such as Bangladesh, India and Egypt. In those countries, however, Production Sharing
Contracts are in effect so that the Government’s share is received in kind, at no “cost”. This helps
mitigate the price of the gas, such that its overall cost to the host country is correspondingly
lower. Of course, everything else being equal, Governments can charge consumers a realistic
price for this gas, but at least in Bangladesh and Egypt, the Government absorbs this fiscal
opportunity cost by not taxing its gas share.
Existing Gas Pricing Policy and Consultant’s Proposal
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8.
One approach to address this issue would be to abandon the concession type agreements
onshore, in favor of Production Sharing Contracts, as is presently the case for the offshore. The
10

Pakistan Petroleum Exploration & Production Companies Association (PPEPCA) is of the view
that the pricing curve of the IHS Consultant, as compared to the 2001 Policy, does not indicate any modest
increase and gas wellhead price remains the same in the $25-40 per barrel oil price range.
EAC - Energy Expert Group

161

Integrated Energy Plan
2009 - 2022

PSCs are usually more flexible, and they now provide for a higher Government share/fiscal take
once the payback period has been attained. However, the introduction of onshore PSCs will add
to the administrative burden of DGPC, so that the option should be evaluated carefully 11 A clear
recommendation on the application of PSA for onshore fields can be made only after such an
evaluation has been made.
9.
In all the mission recommends that, insofar as possible, the 2001 Policy should be
retained in broad terms, with the exception of the gas price. The gas price cap should be
increased such that the net Government share of oil exploration ventures be, in broad terms,
similar to India’s. This would result in Pakistani terms which are reasonably competitive by
regional standards, and which should attract the attention of private investors currently absent
from Pakistan.
10.
Pakistan’s policy thus far has been to acquire the full output of E&P companies at the
agreed gas price. By doing so, Pakistan was assuming the full commercial risks of gas
discoveries. In exchange for concessions on pricing, consideration should be given to commit
only to say 70-90% of the output so that gas producers be encouraged to market the gas directly
to large consumers.

11

PPEPCA believes that the proposal to introduce PSA for on-shore fields would raise complicated
issues, and administrative and negotiation process will be very onerous. E&P companies will not be able to
achieve full cost recovery under the PSA.
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PAKISTAN
Developments in the Petroleum Downstream Activity

Background
1.
Prices of petroleum products have been frozen since May 1, 2006. Before then (especially
from July 2004), there have been periods where the impact of international price fluctuations was not
passed on to the end consumers. Until early 2004, however, prices were linked to international prices
through a pass-through formula. In order to limit the consequences of rapidly increasing prices on the
economy, the Government had gradually reduced the taxation of petroleum products such that they
were virtually eliminated. 1
2.
Following May 1, the combination of the prize freeze together with the exhaustion of all the
taxes forced the oil marketing companies (OMCs) to sell products below their recognized costs. As a
result, as of September 1, 2006, the Government has developed a debt to the industry of the order of
Rs. 18 billion (US$300 million) which is not budgeted for. These arrears are increasing by about Rs.
5 billion per month and represent the single-most important issue of the oil industry, which has
exhausted all its capacity to raise short-term bridge financing from the market. .
3.
The recommendations in this section are based on the assumption that the arrears to the OMCs
and Refineries will be paid soonest. As a matter of fact, one cannot anticipate industry supporting
reforms when it is affected by severe cash flow problems, resulting in the build-up of circular debts at
a considerable level.
The Market for Petroleum Products
4.

Over the past five years, the market for petroleum products has evolved as follows:
PAKISTAN
CONSUMPTION OF PETROLEUM PRODUCTS
(thousand toe)

LPG
Gasolines
Kerosene
HSD
LDO
Furnace Oil
Total

2000

2001

2002

2003

2004

2005

2006

258
1,292
503
7,311
315
7,890
17,569

278
1,176
472
7,346
293
7,974
17,540

340
1,167
384
7,318
252
7,490
16,951

353
1,173
322
7,339
230
7,079
16,495

380
1,329
267
7,625
209
3,723
13,534

450
1,421
240
8,079
160
4,433
14,784

1,264
243
7,754
140
4,982
14,383

20002005
AGR
(%)
12%
2%
-14%
2%
-13%
-11%
-3%

Sources: Pakistan Energy Yearbook 2005, OCAC

5.
Over 2000-2005, the consumptions of LPG, gasoline and high speed diesel (HSD) have
increased, while those of kerosene, light diesel oil and furnace oil have all declined. The consumption
of LPG has been increasing relatively rapidly on account of increasing availability in an overall
context of shortages (see Annex 4). The increase in the consumption of gasolines is somewhat
surprising given the high price, and its substitution by CNG and LPG (this is further discussed at para.
1

Until 2004, petroleum product taxes generated in excess of Rs. 50 billion per annum, about 10% of the
fiscal intake.
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10 below). It would seem that given the increased availability of credit, new vehicles registration has
been increasing markedly during 2005, which could explain the increase in part.
6.
The decline in the kerosene market can be explained by its substitution by electricity (lighting)
and LPG (cooking). With respect to the steep decline in fuel oil consumption, this is due to the
increased production of natural gas whose output has increased from 3BCFD to 4.5BCFD, much of the
incremental production being dedicated to power generation. This results in considerable savings to
the economy (in excess of US$1 billion per annum).
Pricing of Petroleum Products
7.

Petroleum Product prices can be summarized as follows:
PAKISTAN
Structure of Petroleum Product Prices
August 1-15, 2006

Arab Gulf FOB Means (US$/ton)
Premium (US$/ton)
Marine Insurance (US$/ton)
Financial Charges (US$/ton)
Ocean Losses (US$/ton)
Wharfage (US$/ton)
Total (US$/ton)
Conversaion Factor (Litre/ton)
Average Exchange Rate (Rs/$)
True Import Parity Price
(Rs/litre)
Tariff+PDS (Deemed Duty)
Excise Duty
Petroleum Development Levy
Sales Tax
Total Taxation (Rs/litre)
Price Differential Claim (ExRefinery)
Price Differential Claim (Ex-OMC)
Total PDC (Rs/litre)
IFEM
Dist Margin
Dealer's Margin
Total Margins (Rs/litre)
Consumer Price (Rs/Litre)
Source: OGRA, Mission Estimates

HOBC Kerosene
HSD
LDO
MoGas
682.71 689.61
684.61 626.64 567.87
26.50
26.08
24.73
23.30
17.71
0.77
0.77
0.77
0.70
0.53
1.77
1.79
1.77
1.62
1.46
4.61
4.65
4.61
4.22
3.81
2.25
2.22
0.63
0.59
0.57
718.61 725.12
717.12 657.07 591.95
1359.00 1337.80
1268.40 1194.90 1150.80
60.30
60.30
60.30
60.30
60.30
31.89
0.00
0.88
12.50
7.53
20.91

32.68
0.00
0.88
17.65
8.46
26.99

34.09
2.06
0.00
0.00
4.60
6.66

33.16
3.34
0.00
0.00
5.48
8.82

31.02
1.88
0.00
0.00
4.25
6.13

0.00
0.00
0.00
1.41
1.63
1.87
4.91
57.71

0.00
0.00
0.00
1.27
1.84
2.10
5.21
64.88

-7.45
0.00
-7.45
0.89
1.04
0.00
1.93
35.23

0.00
-9.62
-9.62
1.50
1.24
1.40
4.14
36.50

-7.22
0.00
-7.22
1.69
0.96
0.00
2.65
32.58

8.
In a competitive market, the prices of petroleum products would be set by each company on
the basis of its own considerations, including its rivals’ actions. In the case of Pakistan, price of MS87 RON, HOBC, Kerosene, LDO, JP-1 and JP-4 are reviewed and notified on a fortnightly basis by
Oil & Gas Regulatory Authority (OGRA) in accordance with a government-approved formula. The
formula has been established over the years, and is intended to simulate what would happen if the
market were competitive. The above table calls for the following observations:
a.

A.G. Mean refers to prices in the Arab Gulf, on the basis of the average prices in the
previous fortnight, on a fob basis;

b.

The Premium refers to the cost of transport to Pakistan and the commission of the trader, as
published by Platt’s;
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c.

Marine Insurance is taken to be 0.108% (white products) and 0.09% (black products), which
are said to be close to reality;

d.

Financial charges (letters of credit, bank commissions, at 0.15% and 0.1%) respectively, are
said to be close to reality;

e.

Ocean losses and handling charges are based on the minimum liability assessed by insurers
at 0.5%. They are therefore, in the opinion of the mission, on the high side 1 ;

f.

The tariff for wharfage is set by the port authorities;

g.

The “Tariff plus PDS” refers to deemed duty at 6-10% on four products (HSD is imported in
large volume, and a similar custom duty is imposed) designed to protect the refineries.
Thus, the refineries are able to charge their customers a premium designed to make them
competitive with imported products. This is at the expense of consumers, who, implicitly,
pay more to the refineries 2 ; 3

h.

Price Differential Claim (PDC) is the difference between the computed cost and what is
allowed by the Government to be charged. PDC is inserted at two levels i.e. at the exrefinery level which creates the government arrears to the refineries, and at the ex-consumer
level which creates the government arrears to OMCs. The sum total of the two PDCs is the
total amount owed to the oil industry.

i.

Petroleum Development Levy (PDL) and excise only apply to HOBC and gasoline;

j.

The Inland Freight Equalization Margin (IFEM) is a stabilization fund designed to equalize
ex-depot prices in the 29 principal depots across Pakistan;

k.

The OMC Margin (3.5%) and the Dealer Margin (4%) are now being allowed on retail
prices less Sales Tax. In practical terms, the two margins have effectively been reduced by
20%. This will result in the industry cutting back on its investment plans, given their lower
than anticipated profitability.

9.
The price of petroleum products has been capped for considerable periods as per conscious
government decision to protect the consumers, and contain inflationary pressures. The Government is
picking up the difference in the shape of Price Differential Claims (PDC) due to this capping. It
may,however, be observed from the pricing table that high speed diesel, light diesel oil and kerosene
have been sold to end-consumers at prices below the import party plus margins. This has resulted in
price signals not being passed on to the consumers, and has resulted in building up of arrears to the
refineries and OMCs. Also, the pricing of kerosene, at Rs. 1.50/l below that of diesel, and Rs. 21/l
below that of gasoline is risky, as it provides an incentive to adulterate these two products.
Particularly given the smallness of the kerosene market, there is a strong case for pricing kerosene and
diesel at close levels, as Pakistan did in the past, and closing the gap between diesel and gasoline, as
explained above. Similarly, there is a case for rationalizing the price of light diesel oil, where the price
differential provides potential incentive for its adulteration in high speed diesel. This is further
confirmed from the following graphs:

1

The oil industry believes otherwise, and claimed the ocean losses to range between 0.4 – 0.8% of B/L
quantities.

2

While recognizing the protection to the refineries, they claimed effective protection on diesel to be only
6% (4% paid as Income Tax), and the need for this protection because of their configuration (only topping and
reforming units), and production of low-value fuel oil (30-40%). The refineries also pointed out that only 50%
of profit is distributed to shareholders; the remainder is transferred to funds that the refineries intend to use for
upgrading in the future On the other hand, MPNR has advised the refineries to prepare for a competitive
environment in coming years.

3

Given that the profitability of the PARCO refinery is guaranteed by the Government of Pakistan, there
is no issue in that context. However, the other refineries are rather old and depreciated, and giving them a
protection is questionable under the circumstances.
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Price Build-up (Kerosene)

50

45

44.17

43.73

43.54

Price (Rs/ltr)

42.60

42.78

42.56

43.16

42.68

42.50

40
37.52
37.10

35

35.23

35.23

36.04

36.92

35.23

35.23

35.98

36.16

36.02

36.47

35.23

35.23

35.23

35.23
34.54

34.09

33.86

33.44

33.38

32.38

35.23
35.84
34.02

33.36
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Price Build up (Diesel)
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48.07
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39.32

38.83
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48.57

49.04
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48.30
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40

39.57
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35

36.05

39.78
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35.8

36.5

39.70

0

40.06

40.02

40.21

36.5
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36.69

36.01

39.53
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36.26

36.18
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Relative Pricing of Gasoline, LPG and CNG
10.
The Government has recently authorized the use of LPG in motor vehicles. Gasoline is
currently substituted with CNG as well, the prices can be compared as follows:

Fuel

Comparative Competitiveness of Gasoline Substitutes
Price
equivalent
Actual
Specific
Fuel
MS
Retail
Equivalence
Taxes
Prices
Price
(Rs./liter)
with MS

Gasoline

57.7

LPG a/
CNG

65.0
32.5

13.38 to
18.53
-

Rs./liter
Rs/11.8
kg
Rs/kg

57.7

100%

45.4
23.4

79%
41%

a/ Notional price. Since LPG prices are deregulated, prices vary across regions,
seasonally, etc.
Source: HDIP
As the above table indicates, taking into account heating rates for the three fuels, CNG is by far the
cheapest. Had there been no taxation on gasoline, LPG would lose its competitive advantage. Given
that the cost of converting to LPG is also lower than that of converting to CNG, LPG use in motor
vehicles has been expanding rapidly. The rapid expansion of LPG will exacerbate the problems of the
refining industry in 2007, given that production of gasoline constrains the output of valuable diesel oil.
11.
In all, given the price advantage of LPG and CNG 1 , the market for gasoline is expected to
continue to decline. This will result in a further erosion of the fiscal income arising from petroleum
taxes. To stop this hemorrhage, the only realistic solution is to introduce comparable taxation for the
three products, including (if necessary) reduction of taxation (Petroleum Levy, Excise, etc) on motor
gasoline.
12.
In addition, the Government might consider either banning the use of LPG for automotive use,
or taxing it comparably to MS, so that more LPG becomes available to households (for cooking).
Uniform Pricing
13.
At present, a policy is in effect to equalize across Pakistan the price of petroleum products – to
that effect, the oil marketing companies maintain a fund designed to equalize prices in 29 main
wholesale depots. As a result: (i) consumers do not get the right signals about the scarcity value of the
different products; (ii) the oil industry controls high balances which the Government cannot easily
check or control 2 ; and (iii) the tanker fleet operates at Government-sanctioned rates, well above the
costs of the services rendered. This has resulted in an oversized fleet and the creation of a strong
industry lobby.
14.
The OCAC has formally requested the Government in mid-2005 to reduce the number of
primary depots from 29 to 8. The mission supports this recommendation given that it will not result in
large price differences across the country

1

A pilot study on Ethanol as an automotive fuel is also underway, which may further impact gasoline
market. Ethanol is currently being priced at $690 per ton FOB, and the oil industry does not see the logic of
sugar industry selling it (to oil industry) for blending with gasoline.

2

The oil industry informed the mission that there is an annual audit of ‘freight pool account’ and
difference between amounts claimed by the companies and the actual transportation cost is passed-back to the
consumers.
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Specifications
15.
Pakistan still allows the use of diesel 10,000 ppm (1%) Sulfur, notwithstanding the
environmental consequences, and the low quality of the air in cities such as Karachi and Lahore 1 . The
Government issued a circular to the refineries, and decided in July 2006 to switch to Euro II Diesel
(500 ppm) by January 2008 2 . The industry considers that this does not allow them sufficient lead time
to carry out the necessary feasibility studies, and subsequently, execute the subject works (and could
only complete those around end-2009-11).
16.

The mission made three suggestions to the industry:

a.

Manufacture the subject blend by mixing low-Sulfur diesel imports with local production;

b.

Import low-sulfur diesel and distribute it across the country as is the case for the high sulfur diesel.
By adopting similar pricing policies, a market will be created for low sulfur diesel.

c.

Imported low sulfur diesel could be sold in the main towns, while domestic production could be
disposed of in rural areas

The industry (through OCAC) has not specified its position clearly on any of these options 3 . Under
the circumstances, the mission recommends that the Government maintains the dialogue with the
OMCs until a satisfactory arrangement is reached.
Competition
17.
The mission still considers that competition remains the best approach in deregulating
Pakistan’s petroleum markets. The number of players, the location of the markets, the infrastructure
in place (much of it operating on an open access basis) all support a competitive framework. The
Government might wish to deregulate first products it has good control over, and then subsequently
those where its controls are more challenging. Given the range of products, this might take some time,
but the benefits justify the efforts.
18.
As a first step, the Government might wish to consider the temporary termination of the
Products Review Committee. 4 This would require the refineries and the OMCs to take market risks,
and produce/import in accordance with their anticipated requirements as well as opportunities that
might develop on the international/domestic markets. Should they underestimate their requirements,
they will have less revenue. Should they overestimate those, they might end up with a surplus of
products which they might have to sell at a discount 5 .
In order to prevent collusion among players, and other non-competitive practices, OGRA has
commissioned a study on how it should implement anti-trust legislation, given that the powers vested
in the Monopoly Control Authority in relation to the petroleum sector have now been transferred to it.
It will be important to investigates and define OGRA’s powers taking into account the Petroleum
Rules (1977) which are still in effect.
1

Oil industry view, however, on environmental consequences of sulfur in diesel are that these consequences are
much less than that of particulates, and in the absence of any EIA of acid rain on humans, crops and economy, spending up to
about US$ 500 million, may not be fully justified. Instead, there is a need to control particulates and smog through better
vehicle maintenance, and enforcement of rules.
2

ARL is already producing 0.2%,and PARCO 0.7% sulfur diesel; Government is importing 0.5% sulfur diesel; these
three sources of supply account for 80% of total diesel consumption in Pakistan.

3

Industry has cited infrastructure constraints, and expressed doubts over the practicality of the suggestions.
However, it indicated willingness to undertake the investments for upgrading the existing facilities, if they are fully
compensated for in the form of price differential.

4

The Products Review Committee, comprising Government and industry representatives, plans for the following
month, how demand will be met, the refinery production and sales, and product imports.

5

The industry view was that the Products Review Committee coordinates the delicate function of demand and
availability, and need for import of deficit products, among the Industry members; hence, its operation ought to continue.
The mission has, while recognizing the need for coordination, pointed out to instances of market-carving which impinges on
the establishment of a competitive environment.
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The LPG Sector
1.
The LPG market has been growing rapidly in recent years. Consumption of LPG rose from
around 277,000 tons in FY01 to around 450,000 tons in FY05. Investments (notably by the private
sector) have increased correspondingly. The Government’s primary aim is to promote LPG in
households, to substitute for wood and other traditional fuels (and also kerosene) for cooking and
space heating. However, from September 2005, the Government has also allowed the use of LPG in
the automotive/transport sector, as a substitute for gasoline.
2.
The LPG market is evolving, and the ultimate size of the market is not determined. As regards
the household sector, while the bulk of households that do not have access to natural gas can be
considered potential customers of LPG, it is recognized that this is a simplification. Some households
(e.g. those who collect – as opposed to purchase – firewood and other traditional fuels) may not be
able to afford LPG 1 . The demand for LPG in vehicles also cannot be quantified precisely, in part
because this activity was carried out unofficially/illegally in the past, and such use of LPG was
allowed by the Government only very recently. Since the market is deregulated, with many
participants in all segments of the supply chain, precise estimation of demand should probably not be
attempted by the Government; the marketing companies and/or distributors can (and do) undertake
such analyses for the segments of the market they intend to serve.
3.
The Government deregulated the LPG market in September 2000. Simultaneously, the public
sector entities’ 2 LPG operations were privatized. As a result, the downstream (LPG marketing and
distribution, pricing, and import) segments of the market are privately owned; however the
government retains (indirectly, through its shareholding in/ownership of E&P companies and
refineries 3 ) a significant presence at the producer level 4 as follows:
Domestic LPG production (December 2005)
Producer
LPG Produced (M.Tons)
OGDCL
9926
PPL
2133
PARCO
11332
NRL (privatized)
1481
Sub-total –
24872
Public Sector
POL
5145
OPI
PRL
ARL
JJVL.
Sub-total –
Private Sector
Grand Total
Average/day

1466
1192
851
13438
22092
46964
1514

1

As per 1998 Census, there are 19.7 million households in Pakistan. Of these, 4.4 million households are
connected to natural gas network, and of the remaining 15.3 million non-connected households, it is estimated
that only 30% (or 5.1 million households) could potentially be LPG consumers.

2

The LPG operations of SNGPL and SSGC were sold to the private sector in 2001/02.
These companies account for about 55% of domestic LPG production.
4
Not withstanding Government ownership, it has been decided that in future, all public-sector E&P
companies will outsource their LPG production through a transparent bidding process.
3
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The sector comprises 9 producers/suppliers (while there is no restriction on imports of LPG, import
volumes have remained small 1 and confined largely to the winter season); 42 licensed marketing
companies (77 companies have applied for licenses to OGRA, and have been issued provisional
licenses 2 ); and a large number of retail sale outlets.
4.
The Government has reiterated its policy of deregulation, liberalization and privatization of the
LPG sector. More recently, however, the Government initiated certain measures, in response to a rise
in domestic LPG prices—these have been perceived by some stakeholders as attempts to re-introduce
formal government control and regulation in this sector. For example:
(a)

Public sector producers were encouraged to sell LPG to distribution companies at below
import parity levels (reportedly with the consent of the LPG Association), and the distributors
were requested to keep retail prices at “affordable levels”;

(b)

The prices charged by public sector producers were capped, from September 2004 to April
2006, at Rs 17,000 per ton, when the international price in February 2006 was Rs. 38,000/ton;

(c)

The marketing companies were requested (again in late 2004) to ensure that the retail price of
LPG does not rise beyond a specified level; and

(d)

All marketing companies are required to allocate 20% of their sales to Northern Areas, Azad
Kashmir and Federally Administered Tribal Areas. This requirement acts as a constraint on
the companies’ other operations as well, since these small-volume markets may not be able to
absorb (the required) 20% of the companies’ total sales. The Government informed the
mission that this is as per the LPG Policy, and in accordance with the obligations of the LPG
marketing companies. According to its assessment, even after the 20% stipulation, there is
unmet LPG demand in Northern Areas, Azad Kashmir and Federally Administered Tribal
Areas.

5.
Most of the Government’s interventions were temporary. For example, public sector
producers were allowed to raise their prices, and have done so a number of times during FY2006 3 .
Private producers have also adjusted their prices, in response to market conditions. Similarly, retail
prices of LPG have been changing – seasonally, in response to cost increases, to reflect cost of supply
to specific markets/regions, etc. Nevertheless, such interventions can create uncertainty within the
industry, and may be acting as a deterrent to further investments which are required e.g. in port
facilities, storages, and transportation 4 . Since the Government remains committed to the deregulation
of the sector, the market needs to be allowed to operate with no interventions, to arrive at “marketclearing” prices.
6.
The price of locally produced LPG is significantly below the cost of imports. This allows
substantial margins for domestic producers and/or marketing companies, which the market participants
are availing. Since LPG prices are not controlled, benefiting from such margins is a normal
commercial practice, which does not appear to require any formal intervention. The Government (or
OGRA – which is responsible for monitoring the evolution of competition in the sector) should only
ensure that the sector operates in a truly competitive manner, and that there is no evidence of collusion
in any segments of the market. The Government informed the mission that in consultation with
1

It is recognized by the Government that imports can only be encouraged by narrowing the gap between
international and domestic price of LPG.

2

Formal licenses are issued to marketing companies by OGRA only after they invest in/own a bottling
facility; provisional licenses are issued to companies that are in the process of installing such facilities.

3

There is apprehension that the Government is still intervening in the price fixation of public-sector LPG
producers, as their prices are still well below the international prices. However, the Government informed the
mission that public-sector companies were allowed to match the price of LPG to Saudi Aramco Contract Price.

4

To meet growing demand, port facilities have been created by LPG marketing companies.
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OGRA and Monopoly Control Authority (MCA), it is also working to evolve measures to bring
competition in the LPG supply chain.
7.
Domestic prices of LPG are gradually aligning with import parity levels. Producer prices have
risen from Rs 16,300/ton in January 2004 to Rs 25,000/ton in August 2006 (US$ 250/ton and US$
420/ton respectively). While the August 2006 level is still below the cost of imported LPG (normally
around US$ 550-600/ton, with seasonal variations), there is a clear trend towards import parity.
Maintaining this trend is important. While domestic production has also risen, it is recognized that
part of the incremental demand for LPG will have to be met through imports. This will not be possible
unless the retail price rises sufficiently – to cover the cost of imports, in-country storage, bottling,
transport and distribution costs, and provide adequate margins for the marketing and distribution
functions.
8.
The LPG market in Pakistan covers two distinct segments – as a substitute for kerosene and
other traditional fuels in the household sub-sector, and as a substitute for motor gasoline in vehicles.
The Government’s rationale for allowing use of LPG in automobiles, as communicated to the mission,
was as follows: (a) About 40-50% of LPG was consumed by auto sector in an ‘illegal’ and unsafe way;
regularizing its use would bring safety in its use; (b) From equity considerations, to provide alternate
auto fuel in areas where gas network (and hence CNG) is not available; and (c) To break the monopoly
of CNG, as LPG is competing with CNG and not gasoline. Without going into the merits of this
rationale, the price of competing fuels in these two markets is very different – in part due to high levels
of taxation of motor gasoline. The current retail price of gasoline (around Rs 58/litre) is equivalent to
about US$ 1300/ton, while the retail price of LPG is $550-600/ton and kerosene (Rs 35.23/litre) is
equivalent to about US$ 740/ton. As a result, there are strong economic/financial incentives for LPG
to be used as an automotive fuel, at the expense of the household sector (and kerosene for
adulteration). However, the Government wants to promote LPG use in households.
9.
In the current situation, it is difficult to see how the Government’s objective of promoting
LPG as a household fuel can be achieved. LPG is likely to continue to be diverted to the automotive
sector, as long as the price differential remains 1 . One option which the Government could consider, in
order to reverse or arrest such diversion 2 , is to rationalize the level of taxation on gasoline versus
competing/substitute products. A reduction in gasoline taxes, coupled with marginal increases in taxes
on substitute products, could: (a) protect the Government’s fiscal revenues, (b) curtail (or restrict) the
continued substitution of gasoline by other fuels in vehicles, and (c) support the Government’s
objectives to promote LPG use in households, as a cooking fuel.

1

There is an expectation by the Government that LPG use by the auto sector would create a greater
market, would encourage imports to cater for incremental demand, and in the process benefit the Household
consumption through competitive prices (on account of economy of scale).

2

This has to be seen from a number of perspectives – promoting optimal operations of the refineries, managing
the domestic surplus of gasoline, fiscal imperatives for the continued high taxation of gasoline, etc.
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PAKISTAN
FRAMEWORK FOR STRATEGIC STOCKS IN PETROLEUM PRODUCTS
1.
Oil industry in most countries maintains inventories in different locations, consistent with
demand and supply situation, as well as other commercial considerations. In addition, however,
governments in most countries have strategic stocks policies (expressed in equivalent number of days of
cover) to address security needs, as well as possible disruptions in supply for one reason or another. In
the case of Pakistan, storage facilities are historically owned and operated by the oil industry (OMC,
refineries, major energy utilities, large consumers, etc), and the distinction between commercial and
strategic stocks is not clear. In addition, the operating stocks, according to industry sources, represent
about 21-28 days of national consumption for different products. This compares with a 90-days
minimum in most EU countries (and 60 days in the U.K) – see the Box below.
Strategic Stocks in European Union (EU) Countries
EU’s proposals to strengthen the security of oil and gas supply, symbolically unveiled on 11
September 2002 were drafted by the energy and transport directorate and adopted by the full European
Commission. They would give extensive new powers to the Commission to decide emergency measures,
including the release of oil stocks and the sharing of gas held in member countries' storage. And they
brush aside the 26-member International Energy Agency (IEA), to which all EU countries belong, and
which has had responsibility for emergency measures since the mid1970s, as irrelevant.
The new proposals not only concern physical interruption of supply, but also the risk of a
breakdown and its effect on prices. An explanatory memorandum says such risks can bring serious
disruption to Europe's economy. A $10 a barrel rise in the crude price increases the EU's oil import bill by
about Euro 40 bn (US$52 bn) a year and lops one-half percentage point off economic growth.
To avoid unfavorable economic effects, the Commission wants to be free to require the release of
stocks not only in a disruption, but also after "an external shock giving rise to a high level of volatility in
the oil markets". This is contrary to the IEA's position that stock release is only for physical interruptions,
not for price management. As a further complication, the EU says, "stocks should be used in a
coordinated manner with the producer countries," established through an institutionalized energy
dialogue.
The principal points of the draft directive on supply security for petroleum products call for:
•

The present stock requirement of 90 days' average daily internal consumption in the preceding
calendar year to be raised to 120 days by 1 January 2007;
• Member countries each to set up a stockholding body that will own a third of the obligatory level of
each required product;
• In case of a 7% disruption of the world crude-oil supply level (the lEA trigger), the Commission can
decide to make security stocks gradually available and restrict consumption; and
• It can also decide to trigger a stock release if an external shock brings a disruption risk and high
market volatility. The alert: a price that would raise the EU oil import bill by more than one-half
percentage point if it remained constant for 12 months - equivalent to over $30/b for Brent in 2002.
Source: Petroleum Economist, October 2002
2.
One of the main reasons for the inadequate products cover in Pakistan is the absence of any
framework for the development of strategic stocks. Crude oil, processed mainly in the coastal refineries
and at PARCO, is predominantly imported from Arab Gulf and its smooth supply (tankers arrival and
receipt, storage, etc) is of paramount importance for the operation of the refining sector. Different
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petroleum products have their specific markets and unique consumption pattern, and require varying level
of strategic stocks to offset the impact of any unforeseen disruption. The current petroleum products
pricing structure also does not include any margin for carrying such inventories. In the highly volatile
international oil market, strategic stocks assume an even greater importance from the viewpoint of energy
security. Conscious of these considerations, MPNR requested the mission to provide the broad
framework for the development of strategic stocks consistent with good industry practice and in line with
international experience.
3.

The issue of strategic stocks needs to be addressed from several viewpoints, as follows:
•

Commercial: product-wise demand in different market segments; supply sources and options;
proximity of supply sources to the market; cost of foregone demand; price sensitivity.

•

Financial: capital and operating cost of building and operating strategic stocks infrastructure;
cost of dead inventory; financial charge/levy on the consumer; price spikes in international
market.

•

Technical: recycling/refreshing of stocks; volumetric losses; infrastructure/facilities for
recouping stocks.

•

Institutional: structure of ‘strategic stocks entity’; sharing of risks and rewards; interface with
the oil industry; government’s role.

•

Legal / Regulatory: rights and obligations of different stakeholders; extent of regulation; rules
and regulations.

4.
Various countries have adopted different strategies regarding the handling of stocks. Usually,
industry involvement is highly desirable given the necessity to recycle the stocks from time to time.
Hence, they have to be up to industry standards. Models to be considered for the management of
strategic stocks include: (i) compulsory stocks to be held by marketing companies at all times as a
percentage of their volumetric sales the previous year; (ii) creation of a company (public/private) to own
and operate the strategic stocks; and (iii) creation of a company (public/private) to contract private
companies to hold stocks on the Government’s behalf. The storage capacity is usually funded by a
special provision in the pricing structure, akin to a tax.
5.
In order to make progress on the framework for strategic stocks, detailed analysis followed by
feasibility studies is needed. In this regard, the mission has drafted the Terms of Reference (TOR) for
consultants to define a framework responsive to Pakistan’s environment and priorities (see Attachment of
this Annex).
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PAKISTAN
FRAMEWORK FOR STRATEGIC STOCKS OF PETROLEUM PRODUCTS
Feasibility Study – Draft Terms of Reference
Background
1.
With an annual consumption of about 13-15 million tons, petroleum products account for
approximately 36.5% of modern energy consumption in Pakistan. Consumption of petroleum products
grew sharply during the 1980s and 1990s at about 7 percent per annum, but declined by about 3.5%
per annum during the last five years (largely because of the substitution of imported fuel oil with
domestic natural gas). Oil products consumption is highly skewed, with nearly 90% percent in the
form of high speed diesel (HSD) and fuel oil (FO). Only 15-20 percent of the liquid fuel supplies are
met from local sources, and the balance is imported in the form of either crude oil or finished products.
Over the past three years, gross imports of liquid fuels have averaged 13. million tons (MMT) per
annum, generating an import bill of some US$4-5 billion.
2.
Crude oil, white-oil products, and low sulfur fuel oil (LSFO) are received at the Karachi Port,
while LPG and high sulfur fuel oil (HSFO) are received at the Fauji Oil Terminal at Port Qasim. The
port facilities are connected to the tankage/storage facilities of the refineries and oil marketing
companies (OMCs). There are several pipeline networks in the country transporting imported crude
and petroleum products from the port/refineries to upcountry. Most of the domestic crude oil and
petroleum products are, however, moved by road bowzers or tank lorries. There is limited
transportation by railway system as well.
3.
There are five refineries in the country, producing a range of products and lubricants.
Refineries, OMCs, and large consumers own terminals and storage facilities to receive and store crude
oil and petroleum products throughout Pakistan. These installations/terminals are the primary supply
points for transportation of petroleum products to some 56 regional depots. Total storage capacity of
the installations and depots, however, amounts to only 21 days of consumption equivalent, which may
well be insufficient during a supply crisis. Most petroleum products are marketed ex-depot but
gasoline, diesel, and kerosene are sold through some 5,500 retail outlets. Detailed background on
Pakistan’s petroleum downstream markets can be obtained from the Ministry of Petroleum & Natural
Resources (MPNR) website: www.mpnr.gov.pk or from Oil Companies Advisory Committee:
www.ocac.org.pk
Objectives
4.
The main objectives of the proposed study is to develop an overall framework for the
development of strategic stocks for crude oil and petroleum products, consistent with the governments
energy security considerations and in keeping with prevailing international best practice. The study is
expected to inter alia cover the technical, commercial, financial, institutional, legal and regulatory
aspects of developing strategic stocks, and should provide a basis for undertaking detailed feasibility
studies.
5.
The study is also expected to result in the provision of a quantitative tool, which could be
continuously used by MPNR for logistics, contingency planning, and evaluation of alternative options
in the refining sector and petroleum markets in Pakistan.
Scope of Services
6.

Following is the broad description of major services to be rendered by the Consultant:
6.1.

Review the existing petroleum supply / imports, refining, storage, transportation and
distribution infrastructure in Pakistan, and establish the products flows.
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6.2.
Adopt 1 crude oil and products demand and supply projections for the medium (5
years) to long-term (15 years) in consultation with MPNR and the industry (OCAC)
considering the following:
a) National / provincial / regional for major products;
b) Disaggregated demand by “market nodes” – based on Main Installations;
c) Supply sources, both domestic and imports for major products;
d) Supply-demand flows, and market penetration; and
e) Sensitivity of supply and demand projections.
6.2.

Develop a spreadsheet model to provide indicative extensions / augmentation in the
petroleum products flows (port jetty, major storages, cross-country pipelines, rail
wagons, road tanker fleet, distribution depots, retail outlets), compute order-ofmagnitude costs, and develop indicative construction program for new storages and
other infrastructure.

6.3.

Develop an overall framework for petroleum products strategic stock (distinct from
commercial stocks to be maintained by OMCs), considering inter alia of the
following:
a) Commercial: product-wise demand in different market segments; supply sources
and options; proximity of supply sources to the market; cost of foregone demand;
price sensitivity roducts;
b) Financial: capital and operating cost of building and operating strategic stocks
infrastructure; cost of dead inventory; financial charge/levy on the consumer;
price spikes in international market;
c) Technical: recycling/refreshing of stocks; volumetric losses (or gains);
infrastructure and facilities for recouping stocks;
d) Institutional: structure of ‘strategic stocks entity’; sharing of risks and rewards;
interface with the oil industry; government’s role; and
e) Legal / Regulatory: rights and obligations of different stakeholders; extent of
regulation; rules and regulations.

6.4.

Develop a methodology to assign the cost of strategic stocks to crude oil and different
petroleum products.

6.5.

Undertake a simplified financial and economic evaluation of the proposed scheme for
strategic stocks equivalent to 30, 45 and 60 days of product-cover over the mediumand long-term.

6.6.

Make recommendations on policy matters related to strategic stocks of crude oil and
products, such as: (a) appropriate options for charging the levy on account of storage
stocks; (b) preferred ownership structure of the entity for strategic stocks; (c)
regulation, and tools for monitoring stocks level by OGRA/MPNR; and (d) options on
dealing with inventory gains/losses, etc.

6.7.

Define the next steps for implementation of the proposed scheme.

Schedule of Work
7.
The consultant is expected to provide the required services at various places and times, as
required by the Government of Pakistan. The total time estimated for the proposed consulting services
is four (4) months. Following are the major milestones envisaged for the study:
1

As part of this study, no independent demand forecasting is envisaged; instead, the Consultant would
use the available projections and carry out sensitivity analysis.
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a) Inception Report: The Consultant would be required to submit the inception report
followed by a detailed presentation, no later than two weeks of the date of contract
signing. The report shall encompass progress made by the Consultant in the first
two weeks. It shall provide activity plan / flow chart, detailing milestones and
respective indicative completion dates. Shall also include details of resources
being employed to meet the specified milestones / deadlines.
b) Report on Demand-Supply, existing infrastructure, and indicative expansion plan:
The Consultant would submit a draft report on review of the existing
infrastructure, medium and long-term demand and supply projections, and details
of expansion program to meet future needs. The spreadsheet model structure,
input data and assumptions, and typical outputs would also be provided. The
Report and the Model would be provided no later than six weeks of the date of
contract signing.
c) Report on Framework for strategic storages: The Consultant would submit a draft
report on the commercial, financial, technical, institutional, legal and regulatory
aspects, and financial and economic evaluation of the development of strategic
storages, no later than twelve weeks of the date of contract signing.
d) Submission of Final Reports, model documentations, and provision of formal
training/stakeholders Workshop: It is anticipated that by the end of week sixteen
(from the date of signing of contract), the Consultant would have finalized all the
required reports, completed model documentation, provided formal training, and
would have held the Stakeholders Worksop, to the satisfaction of the Client.
Reporting and other Requirements
8.

The consultant is expected to maintain coordination, and provide regular reports as follows:
a) The consultant shall work under the instructions of the Ministry of Petroleum and
Natural Resources (MPNR)
b) The consultant shall establish and maintain a close and effective co-operation with
all industry stakeholders (Terminal companies, importers/OMCs, refineries,
pipeline operators, rail/road entities, bulk consumers, etc).
c) The consultant shall establish its own office facilities during the Study and
provide to the Government of Pakistan and its implementing agencies such
equipment and materials as are necessary to carry out the proposed training
program. For example this may include computer models, user manuals, literature
or other materials (such as computer hardware and software etc).

Consultant output
9. The Consultant output shall be as follows:
a) Draft reports detailing the findings of each task described in the scope of services:
b) Computer models for logistics planning and financial/economic evaluation (CDs, user
manuals, etc).
c) Training material, and delivery of training to a select group.
d) Stakeholders workshop, and presentation material.
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market impossible. Third Party Access (TPA) regimes enable producers to enter into direct contracts
with potential bulk consumers, with the provision that the contracting parties could access the
transmission network of the utilities. Implicit in this regime is the assumption that there are ‘free’ or
un-contracted gas volumes available with the producers, there are bulk consumers (power plants,
major industries) who are interested in obtaining gas supplies from these producers, and the
transmission system has the capacity and can be accessed by the supplying party under specified
conditions, through the payment of an access fee. The mission was informed that the Government is
finalizing the TPA regime and the related mechanisms to open up new avenues of growth in gas
market, and it is expected to be announced shortly. The salient features of TPA, the enabling
environment, and the pre-requisites are described in detail in Annex-7.
6.
Restructuring of Gas Sector and Separation of accounts: From the foregoing, it may be
apparent that the gas sector would need to be restructured before TPA regime is implemented. As a
minimum, the transmission and distribution/sale businesses of SNGPL/SSGC need to be unbundled
and separate transmission (T) and distribution/sale (D&S) charges are computed, based on appropriate
financial parameters and considering their specific characteristics. However, the mission was
informed that the Government has already decided that the divestment of the two gas utilities would
take place in a bundled form. It is, therefore, of utmost importance that the government plans on
restructuring of the gas sector, unbundling of T and D&S business, introduction of TPA, etc is clearly
laid in the Information Memorandum (IM) for potential investors, and included as binding provisions
in the Shares Purchase Agreement (SPA) of the privatization transaction. A detailed Road Map for
restructuring of the gas sector, and for introducing TPA, is provided in Annex-X. The mission was
informed by the two gas utilities that under directions from OGRA, they have already started
separating the T and D&S accounts and would be able to file separate tariff petitions for the two
functions in year 2007.
7.
Allocation of gas to fertilizer plant: The mission was informed that the Government has
allowed setting up of two fertilizer plants, one on Mari Gas and the other in the SNGPL system. It is
understood that while gas would be supplied to such plants for use as feedstock under heavily
subsidized prices (under the existing Fertilizer Policy), the Government may institute some auction for
this allocation of gas on subsidized price. The mission would like to propose that the: (a) government
review the fundamental issue of “administrative allocation” of gas to different consumer categories;
(b) ascertain the relative utility of gas use in different end-uses, in case a sector/consumer priority has
to be established; and (c) if administrative priority is to be observed, consider charging tariffs which
cover full cost of supply (and not subsidized).
8.
Gas storage: The effect of seasonal variations in consumption, especially in the SNGPL
system, could be greatly moderated in case gas storage schemes are developed. Sadqal field and salt
domes in the Potowar region are likely candidates, as these are in close proximity of the major
markets. These storage sites are being evaluated by ADB-funded Consultants, and overall framework
(technical, financial, commercial, ownership, regulatory, etc) needs to be developed. However,
SNGPL indicated that they are now experiencing gas shortages even in the summer months, there are
no surplus supplies available on average/day basis to meet daily peaks, and the discovery of fields in
Tal block (NWFP) has alleviated the need for gas storage in the North. The mission would like to
propose that through the TGnet simulation model (available with the two utilities), all these issues be
analyzed through the definition of appropriate scenarios.
9.
Gas Imports. The mission held detailed meeting with Inter State Gas System Ltd. (ISGSL),
which is handling the gas import pipeline projects. The Iran-Pakistan-India (IPI) and TurkeministanAfghanistan-Pakistan-India (TAPI) projects are being actively pursued, pre-feasibility studies have
been completed, project structure has been broadly conceived, and negotiations on finalizing a
delivered price of gas are underway. It is anticipated that two parallel 56-inch pipelines could deliver
up to 5 bcfd of gas, 2.1 bcfd for Pakistan and 3.2 bcfd for India. In the event of successful conclusion
of gas price negotiations, the construction of the pipeline is expected to be completed in seven years
(by year 2014).
10.
LNG Import Project: SSGC is pursuing the integrated LNG supply and terminal project to
import about 0.5 bcfd of gas by year 2011. Pre-feasibility study (Concept Paper) has been completed,
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Expression of Interest (EOI) has been solicited, thirty-four EOIs have been received, short-listing of
parties completed, and Request for Proposal (RFP) document is almost finalized. It is anticipated that
RFP document would be sent out to short-listed parties by end September 2006, proposals received by
mid-December 2006, and successful project sponsor selected by early 2007. The project sponsor is
supposed to undertake detailed feasibility study and engineering design, arrange necessary financing,
and carry out construction under Build-Own-Operate (BOO) arrangements.
11.
The mission would like to propose that the Government considers the following: (a) gas
import through either pipelines, or in the form of LNG, should be considered complementary and be
conceived as national projects catering to the needs of both SNGPL and SSGC systems; (b) because of
the synergies, import pipeline or LNG projects are implemented solely on behalf of the Government;
and (c) ramifications of gas imports (such as anticipated demand not materializing, market failure,
take-or-pay consequences, impact on consumer tariffs, effect on domestic E&P activity, impact on
system flows, etc) need to be thoroughly analyzed.
12.
Training: The variety of challenging issues faced in the sector underscore the need for
upgrading the skills-set of the human resource in MPNR and oil and gas companies. MPNR has been
allocated a sum of $1 million under the World Bank Public Sector Capacity Building Project (PSCBP),
and is planning to organize in November-December 2006 an inland training program on different
facets of gas imports. In addition, a number of short-duration professional training Workshops and
potential trainees are being identified. It is also planning to commission focused studies in different
areas to strengthen the policy-formulation capacity of its own professionals, and those of ISGSL,
SNGPL and SSGC. A small component is also earmarked for the acquisition of equipment (computers,
software, etc) to augment capacity of its staff. The mission reviewed MPNR plans, and requested the
concerned staff to expedite holding of the inland Workshop and participation in short-duration courses,
as well as commissioning of the policy studies.
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PAKISTAN
THIRD PARTY ACCESS – WAY FORWARD
1.
The Government of Pakistan has been actively pursuing the reform of the gas sector, and marketopening and introduction of Third Party Access (TPA) is one of the several measures being contemplated.
In this regard, a policy framework has been developed which inter alia contained: (a) the identification of
the enabling conditions for the introduction of TPA; (b) sequencing of different activities/actions,
consistent with Government programs and plans; and (c) possible options on the introduction of TPA in
Pakistan. The mission held detailed discussions with the Ministry of Petroleum & Natural Resources
(MPNR), Ministry of Privatization, Oil & Gas Regulatory Authority (OGRA), industry players (E&P
companies, Sui Northern Gas Pipelines, Sui Southern Gas Company, etc), and others to articulate a clear
Road-map, and division of responsibilities, so as to facilitate the process.
2.
TPA is predicated on the availability of ‘free’ volumes of gas with the E&P companies, and
presence of certain bulk-consumers in the market, who are willing to enter into direct sale-purchase
contract by using the transmission infrastructure of the gas utilities. While a number of interested bulk
consumers may exist in the market, under the current Production Concession Agreements (PCA), all gas
is purchased by the Government. It is, therefore, necessary to envisage a scenario in which under a new
PCA regime, a part of the production (starting with a small proportion of ACQ) of E&P companies is
allowed to be directly negotiated with potential buyers which E&P companies ought to find themselves,
and the transmission system capacity is allowed to be utilized for the transmission of such volumes.
3.
During the deliberations with the Government, following parameters were clearly laid out: (a)
introduction of TPA should not effect the divestment process of SNGPL and SSGC, which are being
privatized as integrated gas utilities; (b) market-opening should be gradual, and existing contractual
arrangements are fully respected; and (c) progress towards competitive gas sector should be consistent
with the implementation capacities of all concerned parties. The mission was informed that MPNR is
preparing the necessary Summary for seeking approval of the Government on key policy issues (industry
structure in the interim and the future, tariff for T&D companies, vertical and horizontal cross-ownership,
handling of LNG and imported-gas pipeline projects, etc). The Government would, however, need to also
formulate a clear vision on a number of other important issues such as gas allocation at the production and
consumption levels, uniform gas tariffs across Pakistan, little differentiation between the commodity,
transmission, and distribution/sale charges, level of cross subsidies, two sets of pricing (prescribed and
consumer prices), buffered by Gas Development Surcharge – which is paid to the provinces, and near
cost-plus arrangements for compensating two gas utilities. Ministry of Privatization also expressed their
readiness to incorporate the approved policy framework in the divestment process for SNGPL / SSGC,
such that the restructuring of the gas industry is assured, even after the divestment of the two gas utilities
as integrated companies.
4.
The principle of market-opening, and introduction of TPA, is included in the OGRA Ordinance,
and OGRA had planned to initiate drafting of Rules and Regulations to implement the TPA regime.
However, under the OGRA Ordinance, provision of the TPA policy framework was a pre-requisite, under
which these Rules and Regulations need to be developed. During the mission’s discussion, OGRA
indicated its preparedness to start with the development of the TPA regime (through Rules and
Regulations, which would be notified by the Government) as soon as the policy framework is
communicated to them.
5.
Discussions were held with E&P companies, as well as SNGPL and SSGC, who were generally
supportive of the idea of introduction of TPA. The E&P companies were of the opinion that consistency
of the policies should be assured, grant of discretionary powers be discouraged, wellhead pricing be
market-based, existing contracts should be protected, and procedures should be simplified. SNGPL and
SSGC have already embarked on accounting separation related to their transmission and distribution/sale
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operations (to be completed by February 2007), and have already started some gas transportation
arrangements. All in all, the two gas utilities were supportive of TPA.
6.
Based on the above, the mission would like to propose the following broad Road-map for the
creation of the enabling environment, and introduction of TPA in the gas sector of Pakistan:
Table-I: Road Map for the introduction of TPA *
No.

Description of the Activity

Primary
Responsibility

Proposed
Dates**

1.

Definition of the industry vision, and approval policy issues

MPNR

Oct 2006

2.

Issuance of the industry vision and policy framework to all
stakeholders (PC, OGRA, E&P companies, SNGPL, SSGC,
others)

MPNR

Nov 2006

3.

Accounting separation between transmission and
distribution/sale operations

SNGPL/SSGC/ Feb 2007
Licensees

4.

Development of TPA Rules and Regulations

OGRA

Jun 2007

5.

Incorporation of the industry vision and policy framework in: (a)
Information Memorandum; and (b) other appropriate draft
transaction documents (especially Sale-Purchase Agreement)

PC

Nov 2006

6.

Continued implementation of consumer gas pricing framework,
to: (a) revise prices to reflect the cost of supply to particular
consumer category; and (b) narrow-down the subsidies / crosssubsidies.

MPNR /
OGRA

Continuing
six-monthly
process

7.

Decision on incentive-based tariff framework for the
determination of transmission and distribution/sale charge

MPNR

Feb 2007

8.

Decision on not allocating: (a) gas from new fields; and (b)
incremental production from existing fields, and auction for
short-term contracts

MPNR

Feb 2007

9.

Determination of: (a) composite T, D&S charges through
prescribed prices; and (b) separate T and D&S charge, based on
separate accounts

OGRA

Jul 2007

10.

Follow-up on accounting separation (administrative measures to
facilitate function unbundling)

SNGPL/SSGC/ Continuing
Licensees
process

11.

Stakeholders consultation (MPNR, OGRA, Other Governments,
PPEPCA, OCAC, SNGPL/SSGC, bulk consumers, General
Public, etc)

OGRA

Feb 2007

12.

Announcement of new E&P Policy, 2006 (wellhead gas pricing)

MPNR

Dec 2006

13.

Privatization of SNGPL / SSGC, with restrictions on crossownership

PC

Jun 2007

14.

Notification of initial TPA Rules and Regulations, after approval
by the competent authorities

OGRA /
MPNR

Jul 2007

Source: Mission analysis, and Road-Map taken from the PPIAF Study on TPA Policy Framework, March 2006
* proposed dates are based on mission discussions with concerned parties, and are to be further refined
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XECUTIVE SUMMARY

T

he American people are very concerned about
energy—its availability, reliability, cost, and environmental impact. Energy also has become a subject of urgent policy discussions. But energy is a complex subject, touching every part of daily life and the
overall economy, involving a wide variety of technologies, and deeply affecting many aspects of our foreign
relations. The United States is the largest participant
in the global energy system—the largest consumer,
the second largest producer of coal and natural gas,
and the largest importer and third largest producer of
oil. Developing a framework for considering America’s oil and natural gas position now and for the future
requires a broad view and a long-term perspective;
both are provided in this study.

rity; and increasing constraints on carbon dioxide
(CO2) emissions that could impose changes in future
energy use. While risks have always typified the energy
business, they are now accumulating and converging
in new ways.

During the last quarter-century, world energy
demand has increased about 60 percent, supported
by a global infrastructure that has expanded to a
massive scale. Most forecasts for the next quartercentury project a similar percentage increase in
energy demand from a much larger base. Oil and natural gas have played a significant role in supporting
economic activity in the past, and will likely continue
to do so in combination with other energy types. Over
the coming decades, the world will need better energy
efficiency and all economic, environmentally responsible energy sources available to support and sustain
future growth.

ó Coal, oil, and natural gas will remain indispensable
to meeting total projected energy demand growth.

Fortunately, the world is not running out of energy
resources. But many complex challenges could keep
these diverse energy resources from becoming the
sufficient, reliable, and economic energy supplies
upon which people depend. These challenges are
compounded by emerging uncertainties: geopolitical
influences on energy development, trade, and secuEAC - Energy Expert Group

The National Petroleum Council (NPC) examined
a broad range of global energy supply, demand, and
technology projections through 2030. The Council
identified risks and challenges to a reliable and secure
energy future, and developed strategies and recommendations aimed at balancing future economic,
security, and environmental goals.
The United States and the world face hard truths
about the global energy future over the next 25 years:

ó The world is not running out of energy resources,
but there are accumulating risks to continuing
expansion of oil and natural gas production from
the conventional sources relied upon historically.
These risks create significant challenges to meeting
projected energy demand.
ó To mitigate these risks, expansion of all economic
energy sources will be required, including coal,
nuclear, renewables, and unconventional oil and
natural gas. Each of these sources faces significant
challenges—including safety, environmental, political, or economic hurdles—and imposes infrastructure requirements for development and delivery.
ó “Energy Independence” should not be confused
with strengthening energy security. The concept
of energy independence is not realistic in the foreseeable future, whereas U.S. energy security can
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be enhanced by moderating demand, expanding
and diversifying domestic energy supplies, and
strengthening global energy trade and investment.
There can be no U.S. energy security without global
energy security.
ó A majority of the U.S. energy sector workforce,
including skilled scientists and engineers, is eligible to retire within the next decade. The workforce
must be replenished and trained.
ó Policies aimed at curbing CO2 emissions will alter
the energy mix, increase energy-related costs, and
require reductions in demand growth.

Free and open markets should be relied upon wherever possible to produce efficient solutions. Where
markets need to be bolstered, policies should be
implemented with care and consideration of possible
unintended consequences. The Council proposes five
core strategies to assist markets in meeting the energy
challenges to 2030 and beyond. All five strategies are
essential—there is no single, easy solution to the multiple challenges we face. However, the Council is confident that the prompt adoption of these strategies,
along with a sustained commitment to implementation, will promote U.S. competitiveness by balancing
economic, security, and environmental goals. The
United States must:
ó Moderate the growing demand for energy by
increasing efficiency of transportation, residential,
commercial, and industrial uses.
ó Expand and diversify production from clean coal,
nuclear, biomass, other renewables, and unconventional oil and natural gas; moderate the decline
of conventional domestic oil and natural gas production; and increase access for development of
new resources.
ó Integrate energy policy into trade, economic, environmental, security, and foreign policies; strengthen
global energy trade and investment; and broaden
dialogue with both producing and consuming
nations to improve global energy security.
ó Enhance science and engineering capabilities and
create long-term opportunities for research and
development in all phases of the energy supply and
demand system.
ó Develop the legal and regulatory framework to
enable carbon capture and sequestration (CCS).
In addition, as policymakers consider options to
reduce CO2 emissions, provide an effective global
EAC - Energy Expert Group

framework for carbon management, including
establishment of a transparent, predictable, economy-wide cost for CO2 emissions.

The Council identified these strategies by drawing
upon more than 350 expert participants with wideranging backgrounds to provide analysis, information, and insight. Additionally, extensive outreach
efforts involved more than 1,000 people actively
engaged in energy. Task Groups for this study
reviewed a broad range of public and aggregated
proprietary studies in order to understand and evaluate the many assumptions and forces behind recent
global energy projections.
Given the massive scale of the global energy system
and the long lead times necessary to make significant
changes, concerted actions must be taken now, and
sustained over the long term, to promote U.S. competitiveness by balancing economic, security, and
environmental goals. The Council’s findings and recommendations are summarized below and explained
in detail in the report chapters.

THE GROWING DEMAND
FOR ENERGY
Over the coming decades, energy demand will grow
to increasingly higher levels as economies and populations expand. This will pressure the supply system and
require increased emphasis on energy-use efficiency.
Energy is essential to the economic activity that
sustains and improves the quality of life. Projections
for future energy needs generally assume expanding
economies and populations, which drive continued
energy demand growth. Over time, the efficiency of
energy use has improved, thanks to the combined
effects of technological advancement, education of
consumers, and policy initiatives. These developments have allowed growth in economic activity to
outpace growth in energy use. Differing assumptions for the world’s population, economic activity,
and energy efficiency result in varying projections for
future energy demand, as shown in Figure ES-1.
Historically, energy consumption has been concentrated in the developed world, where economic
activity has been centered. Today, the developed
world, represented by the Organisation for Economic
Co-operation and Development (OECD),1 uses half of
the world’s total energy to produce half of the world’s
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Figure ES-1. World Energy Demand — Average Annual Growth Rates
Figure ES-1. World Energy Demand – Average Annual Growth Rates
Gross Domestic Product.2 However,
over
80 percent
ALSO
USED
AS FIGURES10
D-II-2 and D-III-2
of the world’s population is projected to live in developing countries by 2030, as shown in Figure ES-2.

THE ENERGY SUPPLY
LANDSCAPE
The world uses a wide variety of energy sources today.
Oil and natural gas now provide nearly 60 percent of

8

BILLIONS

Many developing countries are just reaching the
point where individual wealth and energy consumption start to accelerate. For example, while the number of cars in China more than doubled between
2000 and 2006, there remains just one car for every
40 people3 whereas the United States has one car for
every two people.4 Thus, dramatic further growth in
vehicle sales and demand for fuel in China are very
likely. As this accelerating consumption combines
with large and growing populations, it becomes likely
that most new energy demand growth will occur in
the developing world, with one projection shown in
Figure ES-3.
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Figure ES-3. World Energy Demand Growth
from 2004 to 2030

world primary energy,5 as shown in Figure ES-4, and it
Figure ES-3. World Energy Demand Growth from 2004 to 2030
is a hard truth that oil and natural gas will remain indispensable to meeting the projected growth in energy
ALSO USED as Fig. G-2
demand.
It is another hard truth that a rapidly growing world
economy will require large increases in energy supplies over the next quarter-century. Expansion of all
economic energy sources will be required to meet
demand reliably, including coal, nuclear, renewables,
EAC - Energy Expert Group
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Figure ES-4. World Energy Supply –
Historical and Projected
Figure ES-4. World Energy Supply – Historical and Projected
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and unconventional oil and natural gas. All energy
sources have their own challenges that must be overcome to be produced, delivered, and used on an everincreasing scale.

of investment, technology development, and infrastructure expansion. This study observed a range of
oil projections from less than 80 to 120 million barrels
per day in 2030. This wide range results from differing
assumptions about these uncertainties.

Current assessments for both oil and natural gas
indicate large in-place volumes of resource. The
natural gas resource appears more than adequate to
meet the increased natural gas production typically
anticipated by energy outlooks over the study period.

Biomass, mainly wood and dung burned for heat, is
today’s largest non-fossil energy source. Liquid fuels
from biomass, such as ethanol from corn and sugarcane, have grown rapidly in recent years, but given the
scale of total oil consumption, liquids from biomass
contribute only about 1 percent of the energy provided
by oil. Potential cellulosic biomass resources, from
wood, energy crops, and food crop waste, are large in
the United States; the U.S. Departments of Agriculture and Energy estimate that the United States could
generate sufficient biomass to produce up to 4 million barrels per day of oil-equivalent liquids.6 As with
the expansion of any energy source, challenges must
be overcome before biofuels production can achieve
significant volumes. For example, technology does
not yet exist to convert cellulosic material economically at scale to liquid fuels. Ethanol expansion in the

Future oil supply will come from a variety of sources,
including existing production capacities, development
of existing reserves, application of enhanced oil recovery, expansion of unconventional liquids, and development of new discoveries. Figure ES-5 is an illustrative example of these sources as depicted by the IEA
in its World Energy Outlook 2004. There is uncertainty
about the potential of the oil resource base to sustain
growing oil production rates. Additional uncertainty
surrounds the industry’s potential to overcome multiple increasing risks, including access to promising areas for development, and the rate and timing
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Figure ES-5. Illustrative Total Liquids Supply
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United States faces compound challenges: increasing rail, waterway, and pipeline transport capacity;
scaling up distribution systems; and balancing food
uses and water requirements.

Wind and solar energy have also grown rapidly, now
contributing about 1 percent to the world’s energy
mix. Wind and solar energy are expected to continue
their rapid expansion, with associated challenges that
include economics, intermittent availability, land-use
considerations, and the need for grid interconnection
and long distance transmission lines.
Hydroelectric power supplies about 2 percent of
today’s energy. It is not generally expected to grow
significantly, except in developing Asia-Pacific areas,
since the most suitable locations in developed countries are already in use.
Nuclear power contributes about 6 percent of
world energy today, and its use is generally expected
to increase outside the United States. Nuclear power
expansion faces concerns about safety and security,
the management and disposal of radioactive waste,
and weapons proliferation. Further expansion of
nuclear power could be promoted to limit CO2 emissions or bolster energy security through diversification. On the other hand, additional restrictions on
the nuclear industry, such as early plant retirements
or limits on projected new installations, would raise
demand for alternatives to generate electricity, such
as natural gas, coal, wind, and solar.
Coal supplies the second largest share of world
energy today, after oil. In forecasts where CO2 emissions are not constrained, coal is generally expected
to increase its share. Projected increases in coal use
are driven mainly by growing electricity demand in
developing countries. Remaining coal resources are
far larger than for oil and natural gas; at current consumption rates, the United States has economically
recoverable resources for at least another 100 years.7
China also has large coal resources, although major
deposits are far from consuming areas, and transportation infrastructure is limiting. In addition to the
logistical challenges of rail, water, and power lines,
coal combustion also produces more CO2 per unit
of energy than natural gas or oil from conventional
sources. The combination of coal, natural gas, and
oil is generally expected to provide over 80 percent of
global energy needs in 2030, exacerbating the challenge of constraining CO2 emissions.
EAC - Energy Expert Group

THE CHANGING WORLD
ENERGY MAP
Growth in energy production has been supported by
global trade and open markets, combined with capital investment to produce and deliver energy. Energy
consumption in the developing world is projected
to increase dramatically, while oil and natural gas
production in the United States and Europe decline.
This combination will require a substantial increase
in international oil and natural gas trade, profoundly
redrawing the world energy map.
Forecasts for growth in oil and liquefied natural gas
(LNG) shipments place greater emphasis on reliable
transport, trade, and delivery systems while raising
geopolitical, environmental, and security concerns.
Today, more than half the world’s inter-regional oil
movements pass through a handful of potential
“choke points,” including the Suez Canal, the Bosporus, and the Straits of Hormuz and Malacca.8
Figure ES-6 shows one projection of significant
changes in regional oil imports and exports between
now and 2030. Natural gas supply and demand are
projected to make similar shifts.
In addition to increases in the international trade
of oil and natural gas, the world energy map is changing in another dimension. Conventional oil and natural gas resources are increasingly concentrated in
a handful of non-OECD countries. The national oil
companies and energy ministries in these countries
play central roles in policy decisions about how to
develop and produce their resources. Producers may
increasingly leverage their assets when dealing with
oil companies and consumer nations, either to gain
commercial benefits or to further national or foreign
policy objectives. The trend of market liberalization
that expanded global energy trade and investment in
the 1990s has come under renewed pressure.

UNITED STATES AND GLOBAL
ENERGY SECURITY
U.S. and global energy security depend upon reliable, sufficient energy supplies freely traded among
nations. This dependence will rise with the growth
required in international oil and natural gas trade,
and may be increasingly influenced by political goals
and tensions. These trends are prompting renewed
concerns about U.S. energy security.
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Figure ES-6. Net Regional Oil Imports and Exports

These energy security concerns have spurred
INVESTMENT IN GLOBAL ENERGY
calls for the United States to become totally selfDEVELOPMENT
sufficient in energy supply, often referred to as
“energy independence.” This concept is unrealisBuilding new, multi-billion-dollar oil platforms in
tic in the foreseeable future and incompatible with
water thousands of feet deep, laying pipelines in difbroader foreign policy objectives and treaty obligaficult terrain and across country borders, expanding
Figure ES-6.
Net Regional Oilrefineries,
Imports and
Exports
tions. Policies espousing “energy
independence”
constructing
vessels and terminals to
may create considerable uncertainty among intership and store liquefied natural gas, building railWAS in
Figure ES-4
national trading partners and hinder investment
roads to transport coal and biomass, and stringing
9
international energy supply development.
new high-voltage transmission lines from remote
wind farms—all will require large investments over
It is a hard truth that energy independence is
decades. Higher investment in real terms will be
not necessary for energy security. Rather than
needed to grow production capacity. Future projects
pursuing energy independence, the United States
are likely to be more complex and remote, resultshould enhance its energy security by moderating in higher costs per unit of energy produced.10 A
ing demand, expanding and diversifying domesstable and attractive investment climate will be nectic energy supplies, and strengthening global
essary to attract adequate capital for evolution and
energy trade and investment. Indeed, even if
expansion of the energy infrastructure.
the United States could become physically selfsufficient in energy, it could not disengage from
The United States should actively engage energy
global energy activity, trade, and finance. There can
suppliers, encouraging open trade and investment
be no U.S. energy security without global energy
to expand international energy production and
security.
infrastructure. International trade and diplomatic
EAC - Energy Expert Group
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negotiations should routinely incorporate energy
issues to promote the rule-of-law, fiscal stability,
equitable access, and the environmentally responsible development of all energy resources.

TECHNOLOGY
ADVANCEMENTS
Human ingenuity and technological advances
create the potential to develop new energy sources,
to further develop existing resources, and to use
energy in more efficient and environmentally
friendly ways. The oil and natural gas industry
has a long history of technological advancement,
and today it operates using materials, chemistry,
engineering, computing, and sensing techniques
well beyond anything envisioned several decades
ago. Technology has led to large savings in energy
demand and additions to supply while reducing
the industry’s environmental “footprint.” Technology advances are expected to continue, although
broad-ranging technology impact can take over a
decade from initial concept to large-scale implementation.11

There is no single technology capable of ensuring
that the world’s future energy needs will be met in an
economical and environmentally responsible way.
Many advances and breakthroughs will be required
on numerous fronts. To do this, significant financial
and human resources must be engaged over a sustained period. Meanwhile, the U.S. energy industry
faces a dramatic human resource shortage that could
undermine the future development of technological
advances needed to meet the demand for increasingly diversified energy sources. A majority of the
industry’s technical workforce is nearing retirement
eligibility, and the number of American graduates in
engineering and geosciences has dropped substantially during the last quarter century, compromising
future delivery of technology advances.
The Council’s findings echo many in the National
Academy of Sciences report “Rising Above the Gathering Storm: Energizing and Employing America for a
Brighter Economic Future,” which calls for a focus on
mathematics and science education, long-term basic
research, and ensuring that the United States is the
premier place in the world for research and technological innovation.

Key Information: Energy Systems Scale and Timeline
The scale of the world energy system and the
time required to make significant changes, both on
the demand and on the supply sides, are frequently
underestimated. A few examples:

ó A new average-sized U.S. refinery (120,000 barrels
per day of crude oil distillation capacity) would
cost $3 billion or more14 and would increase U.S.
refining capacity less than 1 percent.

ó The world currently uses about 86 million barrels per day of oil—40,000 gallons every second.

ó The United States has about 200,000 miles of oil15
and about 280,00016 miles of natural gas pipeline,
built up over the last century.

ó New, large oil discoveries can take 15-20 years
from exploration until production actually begins, and production can continue for 50 years
or more.
ó A major new oil platform can cost billions
and take a decade or more to complete. The
Hibernia platform off the east coast of Canada
cost $5 billion, took 19 years from discovery to
production, and produces only 0.2 percent of
world oil demand.12 The Thunder Horse platform in the U.S. Gulf of Mexico cost $4 billion,
is not yet operating eight years after discovery,
and has a capacity of 0.3 percent of world oil
demand.13
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ó It can take over two decades for a newly commercialized technology to be broadly applied in
the vehicle fleet actually on the road—examples
include fuel injection and front-wheel drive.
ó Buildings typically last for decades. Many of the
attributes that affect energy consumption are
costly and difficult to retrofit after initial installation, for example wall thickness, insulation,
structural tightness, and windows.
ó Commercializing new technology in the oil and
gas market takes an average of 16 years to progress from concept to widespread commercial
adoption.
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Constraints on CO2 emissions are emerging, with
profound implications for energy supply and demand.
Worldwide CO2 emissions from energy use are generally predicted to grow, as shown in Figure ES-7. Rising
concerns about climate change may lead to further
limits on these emissions. It is a hard truth that policies aimed at curbing carbon emissions will alter the
energy mix, increase energy-related costs, and require
reductions in demand growth.
Significantly reducing CO2 emissions will require
major changes in energy production, infrastructure,
and use: reducing demand, substituting low-carbon
or carbon-neutral fuels, and capturing and sequestering the emissions from burning coal, oil, and natural
gas. Implementing effective changes on a sufficient
scale will require time, money, and technology. It
can take over two decades for newly commercialized vehicle technology to be incorporated into the
vehicle fleet actually on the road. Improvements in
building efficiency are made slowly—because buildings can stand for many decades, and retrofitting

BILLION METRIC TONS PER YEAR

60

HISTORICAL
(1.3 PERCENT PER YEAR)

efficiency steps such as increased insulation and better windows can be difficult and costly. Power plants
and industrial facilities often last fifty years or more,
limiting the rate of capital turnover in these sectors.
Achieving any significant increase in efficiency, shift
in fuels used, and capture of CO2 emissions for storage will require major changes over decades to vehicles, buildings, industrial plants, electric generation
facilities, and infrastructure.

STRATEGIES FOR
U.S. ENERGY POLICY
No single, easy solution can solve the world’s energy
challenges. The world will need all the economic, environmentally responsible energy sources that can be
found to support and sustain prosperity in the coming decades. To assure this, actions on multiple fronts
must be taken now, and sustained over the long term.
The NPC study participants developed recommendations to achieve the following five strategic goals:
ó Moderate demand by increasing energy efficiency
ó Expand and diversify U.S. energy supply
ó Strengthen global and U.S. energy security
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Figure ES-7. World Carbon Dioxide Emissions — Growth Projections
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ó Reinforce capabilities to meet new challenges
ó Address carbon constraints.

While the focus of this report has been concentrated on identifying key findings and relevant and
effective recommendations, it is prudent to be mindful of the lessons of the past. The prospect of unintended consequences or the adverse impacts of poor
policy choices should not be underestimated.17 Policies aimed at penalizing industry segments may have
political appeal but often undermine security goals
and broader national objectives.

Moderate Demand by Increasing
Energy Efficiency
Improve Vehicle Fuel Economy
Nearly half of the 21 million barrels of oil products
that the United States consumes each day is gasoline
used for cars and light trucks. The Reference Case in
the U.S. Energy Information Administration’s (EIA)
Annual Energy Outlook 2007 projects that gasoline
consumption will increase by an average of 1.3 percent per year, totaling an increase of 3 million barrels
per day between 2005 and 2030.

The Corporate Average Fuel Economy (CAFE) standards have been the primary policy used to promote
improved car and light-truck fuel economy in the
United States over the last three decades. The original
standards created one economy requirement for cars,
and another less stringent one for light trucks to avoid
penalizing users of work trucks. At the time, lighttruck sales were about one-quarter of car sales. Since
then, sport utility vehicles and minivans classified as
light trucks have increased their share of the market.
Now, these light-truck sales exceed car sales, and the
increase at the lower truck fuel economy standard has
limited overall fuel economy improvement.
Cars and trucks sold today are more technically
efficient than those sold two decades ago. However,
the fuel economy improvements that could have
been gained from this technology over the last two
decades have been used to increase vehicle weight,
horsepower, and to add amenities. Consequently, car
and truck fuel economy levels have been about flat for
two decades, as shown in Figure ES-8.
Based on a detailed review of technological potential, a doubling of fuel economy of new cars and light
trucks by 2030 is possible through the use of existing
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Figure ES-8. U.S. Car and Light-Truck Fuel Economy
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and anticipated technologies, assuming vehicle performance and other attributes remain the same as
today.18 This economy improvement will entail higher
vehicle cost. The 4 percent annual gain in CAFE standards starting in 2010 that President George W. Bush
suggested in his 2007 State of the Union speech is not
inconsistent with a potential doubling of fuel economy for new light duty vehicles by 2030. Depending upon how quickly new vehicle improvements are
incorporated in the on-road light duty vehicle fleet,
U.S. oil demand would be reduced by about 3-5 million barrels per day in 2030.19 Additional fuel economy
improvements would be possible by reducing vehicle
weight, horsepower, and amenities, or by developing
more expensive, step-out technologies.

Recommendation
The NPC makes the following recommendations to increase vehicle fuel economy:
ó Improve car and light-truck fuel economy
standards at the maximum rate possible by
applying economic, available technology.
− Update the standards on a regular basis.
− Avoid further erosion of fuel economy
standards resulting from increased sales
of light trucks, or, alternatively, adjust
light-truck standards to reflect changes in
relative light-truck and car market shares.
Potential Effect: 3-5 million barrels of oil per
day in the United States from the increased
base in 2030.

Reduce Energy Consumption in the
Residential and Commercial Sectors
Forty percent of U.S. energy is consumed in the residential and commercial sectors, including the energy lost
while generating and distributing the electricity used.
The EIA projects that U.S. residential and commercial
energy use will increase almost one-third by 2030.
Significant efficiency improvements have been made
in buildings over the last several decades. Improvement areas include the building structure itself; heating, cooling, and lighting systems; and appliances.
However, these improvements have been partly offset
by increased building sizes and by use of larger and
multiple appliances. Cost-effective energy efficiency
EAC - Energy Expert Group

building technologies have outpaced current U.S.
federal, state, and local policies. If applied, currently
available efficiency technology would reduce energy
use an additional 15-20 percent.20
Buildings typically last for decades. Many of the features of buildings that affect their energy consumption,
such as wall thickness, insulation, structural tightness,
and windows, will go largely unchanged throughout
the life of the building. Technologies and practices
affecting these long-lived systems will be slow to penetrate the building stock and affect their overall efficiency, making it important to implement policies
early to achieve significant long-term savings.
Major barriers to energy efficiency investments
include initial costs, insufficient energy price signals,
split incentive (where the consumer is different from
the facility provider), and individual consumer’s limited information. To reduce energy consumption significantly below the projected baseline will require
policy-driven improvements in energy efficiency.

Building Energy Codes
Building energy codes have proved to be a significant
policy tool to encourage increased energy efficiency
in new buildings, and in buildings undergoing major
renovations. Building codes are administered by the
50 states and by thousands of local authorities. To help
state and local governments, national model energy
codes are developed and updated every few years.
Under federal law, states are not obligated to impose
energy codes for buildings, although at least 41 states
have adopted some form of building energy code.
Adopting a building code does not guarantee energy
savings. Code enforcement and compliance are also
essential. Some jurisdictions have reported that onethird or more of new buildings do not comply with
critical energy code requirements for windows and air
conditioning equipment, which are among the easiest energy saving features to verify.21
Building energy codes typically target only new
buildings and major renovations. Additional policies
are needed to encourage incremental, significant savings in existing buildings.

Appliance and Equipment Standards
Standards for appliances and other equipment
are major policy measures that reduce energy use in
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existing buildings. These products may not consume
much energy individually, but collectively they represent a significant portion of the nation’s energy use.22

Energy efficiency standards currently do not apply
to many increasingly common products, including
those based on expanded digital technologies. Product coverage must be continuously evaluated and
expanded when appropriate to assure inclusion of
all significant energy consuming devices. In addition, industry and other stakeholders have negotiated standards for other products, such as residential
furnaces and boilers. Implementing and enforcing
expanded and strengthened standards would reduce
energy consumption below the levels that will result
from current Department of Energy requirements.23
Residential and commercial efficiency gains are
partially consumed by increased use of the services
and products that become more efficient. For example, U.S. house sizes have increased steadily over
the years, offsetting much of the energy efficiency
improvements that would have resulted had house
sizes not swelled. Similarly, household refrigerators
have increased in number and size, consuming much
of the reduced energy use per refrigerator gained by
efficiency standards. Energy efficiency programs
should consider steps to avoid increasing the demand
for energy services.

Recommendation
The NPC makes the following recommendations to improve efficiency in the residential
and commercial sectors:
ó Encourage states to implement and enforce
more aggressive energy efficiency building
codes, updated on a regular basis.
ó Establish appliance standards for new
products.
ó Update federal appliance standards on a
regular basis.
Potential Effect: 7-9 quadrillion Btu per
year by 2030 in the United States, including
2-3 quadrillion Btu per year of natural gas
(5-8 billion cubic feet per day), 4-5 quadrillion Btu per year of coal, and ~1 quadrillion
Btu per year (0.5 million barrels per day) of
oil.
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Increase Industrial Sector Efficiency
The industrial sector consumes about one-third
of U.S. energy, and contributes to a large share of
the projected growth in both oil and natural gas use
globally and in the United States. Worldwide, industrial demand for natural gas is expected to double by
2030. Worldwide, industrial sector demand for oil is
expected to increase by 5 million barrels per day, or
15 percent of total oil demand growth through 2030.
The industrial sector is a price-responsive energy
consumer. U.S. energy-intensive industries and
manufacturers rely on internationally competitive
energy supplies to remain globally competitive. In
recent years, U.S. natural gas prices have risen faster
than those in the rest of the world. As a result, U.S.
energy-intensive manufacturers using natural gas as
a fuel or feedstock have responded by increasing the
efficiency of their operations and/or by shifting more
of their operations to lower energy cost regions outside the United States.
Across the industrial sector, there are opportunities
to increase energy efficiency by about 15 percent.24
Areas for energy savings include waste-heat recovery, separation processes, and combined heat and
power.25 While 40 percent of that opportunity could
be implemented now, further research, development,
demonstration, and deployment are required before
the remaining savings can be achieved. Providing
programs that encourage deployment of energy efficiency technologies and practices will hasten their
implementation. Making the federal research and
development tax credit permanent is one way to
encourage private investment in these areas. However, a lack of technically trained workers can impede
the implementation of efficiency projects while the
uncertainty from price volatility can make justifying
those projects difficult.

Recommendation
The NPC makes the following recommendations to improve efficiency in the industrial
sector:
ó The Department of Energy should conduct
and promote research, development, demonstration, and deployment of industrial
energy efficiency technologies and best
practices.
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ó The research and development tax credit
should be permanently extended to spur private research and development investments.
Potential Effect: 4-7 quadrillion Btu per year
by 2030 in the United States, about equal parts
coal, gas, and oil.

Generation of electricity uses a significant amount
of energy. In the United States, about 30 percent of primary energy is used by the electric power generating
sector. Only modest generation efficiency improvements appear economically feasible in existing plants
(2 to 6 percent), as efficiency improvements are incorporated during routine maintenance. The major
potential for efficiency improvement comes when
existing generation plants are replaced with facilities
using updated technology and designs. Retirement of
existing facilities and selection of replacement technology and design is driven by economics affected by
fuel cost, plant reliability, and electricity dispatching
considerations.

Expand and Diversify
U.S. Energy Supply
Oil, natural gas, and coal—the fossil fuels used for
transportation, heating, power, and industrial uses—
are by far the largest energy sources in industrial
economies. While alternative sources, particularly
fuel from biomass and other renewables, are likely to
contribute increasingly to total energy supply, these
three fossil fuels are projected to dominate through
at least 2030.
The prospects for oil and natural gas production
raise complex questions. It is a hard truth that the global
supply of oil and natural gas from the conventional
sources relied upon historically is unlikely to meet projected 50-60 percent growth in demand over the next
25 years. There are accumulating risks to replacing
current production and increasing supplies of conventional oil and natural gas. They involve a growing set of
global uncertainties ranging from production capabilities through environmental constraints, infrastructure
needs, and geopolitical complications.
While risks have always typified the energy business, they are now accumulating and converging in
new ways. Geopolitical changes coincide with inEAC - Energy Expert Group

creasingly large and complex technical challenges.
Environmental concerns that limit access to some
U.S. resources may compete with security concerns
that would promote expanded access. Carbon issues
challenge coal use while energy security considerations may encourage it. Carbon constraints would
require huge capital investments to maintain energy
production. These uncertainties, and the risks they
generate, describe the background for understanding
energy supply prospects during the next few decades.

Endowment and recoverable resources are fundamental concepts in any discussion of fossil fuel supplies. Endowment refers to the earth’s physical store
of potential energy sources: barrels of oil, cubic feet of
natural gas, and tons of coal. The endowment of fossil
fuels is fixed: it can be depleted but not replenished.
Recoverable resources are a subset of the endowment—the portion that can be produced and converted to fuel and power.
The total global fossil endowment estimates appear
huge, but only a fraction of these estimated volumes
can be technically produced. The total endowment of
oil is estimated at 13-15 trillion barrels, natural gas at
50 quadrillion cubic feet, and coal at 14 trillion tons.
Renewable resources such as biomass, wind, and
solar represent huge additional energy endowments
that are continuously replenished, unlike fossil fuels.

Understanding the Range
of Production Forecasts
This study examined a comprehensive range of oil
production forecasts including integrated supply/
demand studies from EIA and IEA; publicly available
projections from a diverse range of other sources;
and a unique set of aggregated proprietary forecasts
from international oil companies (IOCs) and energy
consulting groups. The diversity of this range of projections is shown in Figure ES-9, which highlights the
EIA reference, the Association for the Study of Peak Oil
(ASPO) – France, and the average of the IOC forecasts
for 2030. The distribution of production forecasts,
spanning a range from less than 80 million to more
than 120 million barrels per day, highlights the effect
of assigning different levels of risk and uncertainty to
both resource and above-ground factors. This distribution of outcomes, along with evaluation of assessments of the total resource base, indicates that the key
consideration for energy supplies is not endowment
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Figure ES-9. Understanding the Range of Global Oil Forecasts

but “producibility.” Over the next 25 years, risks above
ground—geopolitical, technical, and infrastructure—
are more likely to affect oil and natural gas production rates than are limitations of the below-ground
endowment. This range of outcomes emphasizes the
need for proactive strategies to manage the accumulating risks to liquids delivery in 2030.

Explanations for the variance in projections for
both conventional oil and natural gas production are
widely discussed as part of the “peak oil” debate. As a
result, this study sees the need for a new assessment
of the global oil and natural gas endowment and
resources to provide more current data for the continuing debate.

Key Information: The Peak Oil Debate
ES-9. Understanding
the Range
Global
Oil Forecasts
theirofcase,
including:
historical peaks in proConcerns about Figure
the reliability
of production
forecasts and estimates of recoverable oil resources
duction for individual countries; extrapolations
raise questions about future oil supply and delivof the production cycle from individual wells to
erability. These concerns are strongly expressed
fields, basins, and the world; and the historiin peak oil forecasts in which (1) oil production
cal dominance of large reservoirs in supplying
does not grow significantly beyond current levels
the world’s oil. These historical indicators for
and (2) an inevitable decline in oil production is
production of conventional oil are countered
increasingly near at hand. Views about oil supply
by expectations for new discoveries, enhanced
tend to diverge after 2015, with peak oil forecasts
recovery techniques, advancing technology for
providing the lower bound. These forecasts generproducing oil from unconventional sources, and
ally consider oil supply independently of demand
reassessments and revisions of known resources.
and point to supply shortfalls. Such views contrast
The economic and investment climate, as well
with forecasts and economic models that expect
as access to resources, will also affect the promarket forces to provide incentives for developduction base.
ing global hydrocarbon and other resources to
meet energy needs through at least 2030.
Forecasts that see an imminent peak in oil
production use several indicators to support
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For further discussion of peak oil forecasts and
related issues, please see Chapter 2, “Energy Supply,” in this report.
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Reduce Declines in U.S. Conventional Oil
and Natural Gas Production

In 2005, over 17 percent of oil and 9 percent of natural gas produced onshore in the United States came
from marginal oil wells. The nation has more than
400,000 marginal oil wells27 each producing on average
2.2 barrels per day. Without these wells, U.S. imports
would increase by nearly 7 percent to make up for the
shortage. Increasing operational and regulatory costs,
and diminishing access to markets via pipelines, are
all key factors that can contribute to the premature
abandonment of marginal wells. When wells and
fields are prematurely abandoned, the associated oil
and gas resources may never be recovered due to economics, lease termination, and related issues. Access
to existing fields provides the opportunity to deploy
new technologies to enhance the ultimate recovery of
oil and natural gas from these fields.

Recommendation
The NPC makes the following recommendations to promote enhanced oil recovery
(EOR) from existing reservoirs:
ó Support regulatory streamlining and research and development programs for
marginal wells.
ó Expedite permitting of EOR projects, pipelines, and associated infrastructure.
Potential Effect: An additional 90 to 200 billion barrels of recoverable oil in the United
States alone, which could help moderate the
current decline in production.

EAC - Energy Expert Group
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Figure ES-10. U.S. Oil Production
and Consumption

Figure
70 ES-10. U.S. Oil Production and Consumption
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The United States was once the largest oil producer
in the world, but is now the third largest daily producer,
after Saudi Arabia and Russia. U.S. oil production has
declined steadily over the past 35 years, as shown by
Figure ES-10. U.S. natural gas production has been
more stable, as shown by Figure ES-11, but demand
for both oil and natural gas has increased steadily,
creating a gap that is filled by imports. Many forecasts
project that the gap between supply and demand
for domestic oil and natural gas will widen over the
next 25 years and beyond. Historically, technology
advances have increased the recovery from existing
wells and reservoirs. Technology such as enhanced
oil recovery (EOR) has the potential to improve recovery factors and reduce declining production.26
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Figure ES-11. U.S. Natural Gas Production
and Consumption
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For various reasons, access to some domestic
energy resources has become restricted. In the United
States, an estimated 40 billion barrels of technically
recoverable oil resources are either completely offlimits or are subject to significant lease restrictions.
These resources are evenly split between onshore and
offshore locations, as shown in Figure ES-12. Similar
restrictions apply to more than 250 trillion cubic feet
of natural gas. Another estimated 11 billion barrels of
oil resources and 51 trillion cubic feet of natural gas
resources are restricted in Canada. Advancements in
technology and operating practices may now be able
to alleviate the environmental concerns that originally
contributed to some of these access restrictions.

Recommendation
The NPC makes the following recommendations to expand access to the most favorable
U.S. oil and natural gas basins:
ó Conduct national and regional basinoriented resource and market assessments
to identify opportunities for increasing oil
and natural gas supply.
ó Use technology and operational advancements to allow environmentally responsible development of high potential onshore
and offshore areas currently restricted by
moratoria or access limitations.
Potential Effect: Material increases to current
reserves within 5 to 10 years from currently
inaccessible areas could approach 40 billion
barrels of oil and 250 trillion cubic feet of natural gas with current technology.

There is vast potential for oil and natural gas from
“unconventional” resources that could be significant
contributors to U.S. oil and natural gas production over the next 25 years. Unconventional natural
gas exists in formations of “tight” or physically constrained deposits, in coalbeds, and in shale formations. This represents a significant and growing
segment of U.S. natural gas production, estimated to be
20-25 percent of current U.S. natural gas production.
Typically, unconventional natural gas wells are productive longer than conventional wells, and they can
EAC - Energy Expert Group

contribute to sustaining supply over a longer period.
Similarly, there are large deposits of crude oil in unconventional formations where production is currently
increasing with recent technology innovations.
Vast hydrocarbon deposits exist in the oil shales in
the Rocky Mountain region of the United States. Until
recently, technology has been unavailable to produce
these oil shale deposits at a competitive cost and with
acceptable environmental impact. Research, development, and demonstration programs are increasing
to advance the technologies required to expand economically and environmentally sustainable resource
production. However, successful production at scale
may still be several decades away.

Recommendation
The NPC makes the following recommendations to increase unconventional oil and
natural gas production:
ó Accelerate U.S. oil shale and oil sands
research and development and leasing.
ó Accelerate U.S. unconventional natural gas
leasing and development.
Potential Effect: Double U.S. unconventional natural gas production to more than
10 billion cubic feet per day, increasing total
U.S. natural gas production by about 10 percent.

Implementing these strategies can slow the inevitable decline in U.S. oil and natural gas production,
but is unlikely to reverse it. The gap between U.S.
production and demand will continue to widen, particularly for oil. Long lead-times and higher capital
requirements to develop economical energy from
new or remote locales, and from unconventional oil
and natural gas resources, all contribute to the challenge of moderating the U.S. production decline.

Diversify Long-Term
Energy Production
Accelerate the Development of Energy
from Biomass
As total U.S. energy demand grows, there will be
an increasing need to supplement energy supplies
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Figure ES-12. U.S. Oil and Natural Gas Resources Affected by Access Restrictions

with diversified domestic energy sources that are
crops like corn, sugarcane, soybeans, and palm
Figure ES-12. U.S. Oil and Natural Gas Resources
economically and environmentally viable and
oil. Developing second-generation biomass conAffected by Access Restrictions
can be developed at commercial scale. Coal and
version technologies, such as cellulosic ethanol,
nuclear power already play a significant role,
which would use trees, energy crops, and plant
and biomass is emerging as an option, primarily
waste as a feedstock, could allow non-food vegetafor conversion to transportation fuels. Wind and
tion to become a significant resource for fuel prosolar energy are forecast to grow faster than overduction.
all energy demand, although their total projected
As with any newly developed energy sources, cercontribution will remain small over this study
tain technical, logistical, and market requirements
period. Taken together, all these energy sources
must be met for biofuels to achieve significant
can contribute to reducing risks posed to energy
scale. Challenges include: expanding rail, watersupply security.
way, and pipeline transportation; scaling up ethaBiomass includes wood, cultivated crops, and
nol production plants and distribution systems;
naturally growing vegetation that potentially can
developing successful cellulosic ethanol converbe converted to energy sources. First-generation
sion technology; and maximizing the potential of
biomass conversion to fuels has been based on
arable land.
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Expand Domestic Nuclear Capability

Recommendation
The NPC makes the following recommendations to accelerate development of biomass energy sources at large commercial
scale:
ó Support research into second-generation biofuel crops that have lower input
requirements or are suited to more marginal lands.
ó Promote agricultural policies that enhance
global production of both food crops and
biomass for fuel.
ó Support policies that promote the development of the infrastructure for harvesting, storing, and transporting energy
crops, and facilitate the integration of
biofuels into the national transportation
fuel supply.
Potential Effect: Increase U.S. production by
up to 4 million barrels per day of oil-equivalent liquids.28

Enable the Long-Term Environmental
Viability of Coal for Power, Fuel, and
Feedstock
Given the vast coal resource base in the United
States—by some estimates, the world’s largest—and
the major contribution that coal makes to electricity generation today, coal needs to remain a viable
long-term component of U.S. energy supply. Many
studies forecast growth in coal use for power, plus
additional growth for direct conversion of coal to
liquids to diversify the fuel supply. However, coal
combustion is also the largest source of CO2 emissions from energy production. Adding coal-toliquids production at scale, as with conversion of
most heavy unconventional hydrocarbons, would
generate large additional CO2 volumes. Therefore,
addressing carbon constraints at scale will likely
be an essential requirement for retaining coal as a
viable part of the energy supply system. Recommendations for maintaining coal’s long-term viability are discussed specifically in the section entitled
“Address Carbon Constraints” later in this Executive
Summary.
EAC - Energy Expert Group

Energy projections generally show a continuing
role for nuclear energy, notwithstanding concerns
about safety, security, radioactive waste, and weapons proliferation. In a carbon constrained environment, nuclear energy may need to become a much
larger part of the energy mix. Nuclear energy must
remain viable over the 25 years considered in this
study—both to meet projected demand and to provide expanded capacity, if necessary, to reduce CO2
emissions.

Recommendation
The NPC makes the following recommendations to expand the domestic technical
and industrial capabilities of the nuclear
energy/power industry:
ó Implement the recommendation by the
National Commission on Energy Policy29
to provide $2 billion over ten years from
federal energy research, development,
demonstration, and deployment budgets for demonstration of one to two new
advanced nuclear facilities.
ó Fulfill existing federal commitments on
nuclear waste management.
Potential Effect: Reestablish U.S. leadership capability. Maintaining a viable
nuclear energy option will increase policy
choices in future carbon constrained circumstances.

Strengthen Global and
U.S. Energy Security
Besides expanding U.S. oil and natural gas production and developing additional domestic energy
types at commercial scale, it will be necessary to
enlarge and diversify oil and natural gas supplies
from global markets. The long lead-times needed
to build domestic energy alternatives at commercial scale will require the United States to remain
engaged in international energy markets beyond
the time frame considered in this study. Moreover,
oil and natural gas supplies from major resource201
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Key Information: Energy Security and Strategic Petroleum Stocks
This study examined the long-term energy
future and focused on fundamental supply and
demand, since a robust supply/demand balance
is necessary for global energy security. In the
short term, there is another aspect to energy security—the availability of strategic stocks to respond
to a short-term disruption in supplies.

crude oil production and nearly 30 percent of
U.S. refining capacity. The IEA coordinated a
release of oil from stockpiles worldwide, and
the global market quickly rebalanced, with the
United States receiving petroleum product supplies from around the world—including Europe
and Japan.

Following the oil supply shocks of 1973-74,
the OECD countries agreed to maintain strategic
petroleum stocks and created the International
Energy Agency to coordinate measures in times of
oil supply emergencies. Today, OECD countries
are committed to individually hold oil stocks equal
to 90 days of their imports.

In total, the OECD countries currently hold
about 1.4 billion barrels of strategic oil stocks.
The U.S. Strategic Petroleum Reserve (SPR) alone
holds nearly 700 million barrels of crude oil today.
To put the U.S. SPR in perspective, its volume currently represents sixteen months of United States
oil imports from Venezuela.

This strategic stockholding proved its worth in
the aftermath of Hurricanes Katrina and Rita in
the U.S. Gulf of Mexico in the fall of 2005. At one
point, the hurricanes shut down all Gulf Coast

The total OECD strategic stockpile volume represents almost 19 months of the entire volume
of Iranian crude oil exports30 (none of which are
currently imported into the United States).

holding countries often bear lower production and
development costs than do U.S. domestic sources.
Maintaining U.S. access to these sources will contribute to an affordable U.S. energy supply and promote U.S. competitiveness in the global marketplace.
The world is entering a period in which international energy development and trade are likely to be
influenced more by geopolitical considerations and
less by the free play of open markets and traditional
commercial interactions among international energy
companies. Global competition for oil and natural gas will likely intensify as demand grows, as new
parties enter the market, as some suppliers seek to
exploit their resources for political ends, and as consumers explore new ways to guarantee their sources
of supply.
These shifts pose profound implications for U.S.
interests, strategies, and policy making as well as for
the ways that energy companies conduct business.
Many of the expected changes could heighten risks
to U.S. energy security in a world where U.S. influence is likely to decline as economic power shifts to
EAC - Energy Expert Group

other nations. In years to come, security threats to
the world’s main sources of oil and natural gas may
worsen.
In geoeconomic terms, the biggest impact will
come from increasing demand for oil and natural
gas from developing countries. This demand may
outpace timely development of new supply sources,
thereby pressuring prices to rise. In geopolitical
terms, the consequences of shifting the balance
between developed and developing countries will
be magnified by the accelerating demand coming
most strongly from China, India, and other emerging
economies.
These developments are taking place against a
background of rising hostility to globalization in
large parts of the world, including in many industrialized countries that benefit from it. This hostility
could possibly fracture the global trading system.
The political will to complete multilateral trade
negotiations may be ebbing as major producers and
consumers seek bilateral or regional preferential
agreements that can fragment world trade, increase
costs, and diminish market efficiency.
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ó Encouraging technology advancement

Recommendation
The NPC makes the following recommendations to promote global and U.S. energy
security:
ó Integrate energy policy into trade, economic, environmental, security, and foreign policies by having the Department
of Energy share an equal role with the
Departments of Defense, State, Treasury,
and Commerce on policy issues relating to
energy and energy security.
ó Continue to develop the international
energy marketplace by expanding the
energy dialogue with major consuming
and producing nations, including China,
India, Canada, Mexico, Russia, and Saudi
Arabia.
ó Promote an effective global energy marketplace by sustaining and intensifying efforts
to encourage global adoption of transparent, market-based approaches to energy
through multilateral and international
institutions—including the World Trade
Organization, G8, Asia-Pacific Economic
Cooperation (APEC), IEA, International
Energy Forum, and the Joint Oil Data Initiative (JODI).
ó Assist and encourage global adoption of
energy efficiency technologies through
technology transfer programs and lendlease arrangements.
Potential Effect: Restricted resource access
and curtailed production could put potential
2030 global liquid (25-35+ million barrels per
day) and gas (150-200+ billion cubic feet per
day) incremental growth at risk.

Reinforce Capabilities to
Meet New Challenges
To meet the world’s growing energy needs, critical
capabilities for delivering energy supplies will need
to be improved. These critical capabilities include:
ó Assessing future infrastructure requirements
ó Developing human resources
EAC - Energy Expert Group

ó Enhancing the quality of energy data and information, including expanding knowledge of resource
endowments.

Develop a Comprehensive Forecast of
U.S. Infrastructure Requirements
Transportation infrastructure plays a vital role
in delivering energy and other commodities from
resource locations to shipping centers, to manufacturing plants for processing, and ultimately to
demand centers for consumption. The transportation system as a whole is an immense network
of pipelines, railways, waterways, ports, terminals,
and roadways that has evolved over the past two
centuries. The system today is a highly complex,
robust delivery network that operates in a safe, reliable manner and serves as the foundation for the
country’s economic activity.
Shipments of goods have increased substantially
using all modes of transport. The spare capacity and redundancies in the various infrastructure
systems that existed 25 to 30 years ago have diminished. Continuing growth will require additions to
infrastructure.
New infrastructure investments will also be
required as nontraditional energy sources grow.
Infrastructure requirements for many alternative
energy sources, such as biofuels and unconventional oil and natural gas, will be significant and
yet are often underestimated. The potential scale
of CCS activities would also require significant new
infrastructure.
Energy supply and demand projections to 2030
generally assume infrastructure will be built if it
is economic to do so. These forecasts generally
assume no constraints on the ability to finance, permit, and build the infrastructure required to supply
increasing kinds and amounts of energy. In practice,
however, social, environmental, and land-use constraints do affect infrastructure planning and development. Complex permitting processes lengthen
the time and cost of infrastructure construction and
maintenance or may entirely preclude the infrastructure needed for certain energy options. Additional information is needed to understand the full
requirements for energy infrastructure additions
and the potential limitations to timely investment.
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Recommendation
The NPC makes the following recommendations to improve understanding of infrastructure needs to meet future U.S. energy
system growth:
ó The Department of Energy (DOE) should
develop an integrated study of the energy
infrastructure needs to 2030.
ó The EIA should incorporate infrastructurerelated data into its energy information collection system.

Rebuild U.S. Science and
Engineering Capabilities
As the post-World-War-II baby-boom generation
begins to retire, the energy industry faces a severe
human resource challenge. Nearly half of personnel
in the U.S. energy industries will be eligible for retirement within the next 10 years, and fewer people have
entered the workforce over the past generation. A
“demographic cliff” is looming in all areas of energy
industry employment.31 A hard truth is that the U.S.
energy workforce must be replenished and trained,
although too few young people are preparing for the
opportunities.
An American Petroleum Institute survey in 2004
indicated that by 2009 there will be a 38-percent
shortage of engineers and geoscientists and a 28-percent shortage of instrumentation and electrical workers in the U.S. oil and gas industry. Statistics for other
science, engineering, and technology professions
specifically within the energy industry are not available, but the problem extends to those areas as well.
One of the more important predictors for the future
supply of potential employees in oil and natural gas is
the number of students earning university degrees in
petroleum engineering and geosciences. Enrollment
in these petrotechnical programs has dropped about
75 percent over the last quarter-century.
The United States has traditionally been a leader in
the global energy industry, but that position is threatened by the anticipated loss of experience through
retirements, without adequate replacements. The
U.S. government and the energy industry should
work actively to renew this vital workforce through
EAC - Energy Expert Group

education, recruitment, development, and retention—much as companies strive to develop and
renew energy supplies.
Federal and state governments can play an important role by funding university research and development in science and technology. Consistent support
for university research programs relating to the energy
industry will signal prospective students that these
subjects are vital to the country. For example, several
universities have recently increased petrotechnical
enrollment by active recruiting aimed at high school
seniors, their parents, and their counselors. These
results indicate that vigorous recruiting can yield positive results, but efforts need to be more widespread.

Recommendation
The NPC makes the following recommendation to enhance U.S. science and technical
education programs:
ó Provide support to those seeking engineering and other technical degrees, both
undergraduate and graduate, by increasing scholarships and research funding
at universities and support for technical
schools.

There is insufficient time to train enough young professionals to fill the positions opening over the next
decade. Accelerating competencies through knowledge sharing, coaching, and mentoring will become
critical. Many retirees might prefer to phase-in retirement, but face regulatory barriers that restrict their
part-time work. These individuals’ expertise should
be harnessed to prepare the next generation in both
professional and vocational training programs.

Recommendation
The NPC makes the following recommendation to make it easier for retirees to continue working as consultants, teachers, and
coaches:
ó Modify the U.S. tax code and retirement
plan regulations to allow part-time work
after retirement without penalty.
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Across continents, there is a geographical disparity in the supply of new graduates for some energy
related fields (Figure ES-13). Over the next ten years,
the number of foreign nationals allowed to work in
the United States will be restricted by the number of
work permits issued each year. Increasing the quotas on work and study permits can help alleviate this
geographical imbalance, and support U.S. energy
productivity.

Recommendation
The NPC makes the following recommendation to increase the supply of trained energy
professionals in the United States:
ó Increase student and immigration quotas for trained professionals in energy and
technical fields.

Create Research and Development
Opportunities
The oil and natural gas industry uses advanced,
state-of-the-art technology. Exploration specialists
interpret geologic structures miles beneath the earth’s
surface. Drilling engineers access the resources found
at extreme depths, at high temperature and pressure,
and often in remote and physically challenging places.
Production engineers bring the oil and natural gas to
the surface through miles of pipeline, also under sometimes extreme conditions, and deliver them to refineries. Once there, increasingly heavy and sulfurous
crude oils are refined into useful products. All these
accomplishments are achieved today with a smaller
environmental “footprint” than even a decade ago, and
are conducted more economically than ever before.
Most energy technology is developed by industry in
response to a resource opportunity, such as opening
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Figure ES-13. The Regional Imbalance of Petrotechnical Graduates
EAC - Energy Expert Group

205

Integrated Energy Plan
2009 - 2022

exploration in the deepwater Gulf of Mexico. Fewer
investments are being directed to researching possibilities for energy production in the continental United
States, where accessible conventional opportunities
are maturing. Government has a role in creating new
opportunities and developing the regulatory framework
and infrastructure needed to extract new resources.
Enhanced oil recovery is an activity for which funding
by the DOE for research could pay significant dividends
through increased domestic production. Coalbed methane and oil shale present additional opportunities.
The decline in DOE-funded oil and natural gasrelated research and development in the past two years
has affected both universities and the National Laboratories. Government funding in engineering and science,
when distributed to universities and National Laboratories, sustains these important institutions. It is vital
that this funding is accompanied by contracts that call
for spending accountability and research delivery.
The national interest is also well served when the
government supports large-scale demonstration projects, such as the FutureGen program to integrate largescale electricity generation with carbon capture and
sequestration. In addition, government and industry
would benefit from collaborating in several critical
areas, including advanced materials, bioprocess, and
meteorological and oceanic (metocean) research.

Improve the Quality of Energy Data
and Information
As the study teams examined multiple forecasts,
they observed that some of the important basic data
and information were incomplete, inconsistent,
dated, or oversimplified. Investment and policy decisions are increasingly informed by such uncertain
data. For example, some disparities in predictions
for future oil and natural gas supplies result from
divergent estimates of the underlying resources and
their deliverability. Additionally, little or no quantitative data are available to clearly understand the need
for additional infrastructure capacity.

Recommendation
The NPC makes the following recommendations to enhance the quality of energy data
and information:
ó Expand data collected by EIA and IEA to provide additional sources of production and
consumption data for inclusion in annually
prepared public domain energy outlooks.
ó Expand funding for data collection and
analysis of energy transportation systems to
enable informed infrastructure decisions.

Recommendation
The NPC makes the following recommendations to expand research and development opportunities to support long-term study goals:
ó Review the current DOE research and development portfolio to refocus spending on
innovative, applied research in areas such as
EOR, unconventional oil and natural gas, biofuels, nuclear energy, coal-to-fuels, and CCS.
ó Maintain a fundamental research budget in
the DOE Office of Science to support novel
technologies.
ó Focus and enhance research in the U.S.
universities and National Laboratories.
ó Encourage DOE, Department of Defense,
and industry cooperation in innovative areas
of development, such as advanced materials
and metocean information and analyses.
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There are many energy outlooks, but most base
their projections for future fossil-fuel production
on a few publicly available resource estimates, most
notably the U.S. Geological Survey (USGS) assessments. Since these assessments are comprehensively updated only every decade or so, the fundamental data for energy policy decisions may not
reflect the most current perspectives. In addition,
the many organizations involved in energy forecasting and analysis often apply different methodologies and assumptions to the assessments, which can
create misunderstandings about future production
capabilities.
This study’s results confirm the primary importance
of maintaining comprehensive, up-to-date, fundamental assessments of the global oil, natural gas, and
coal endowment and recoverable resources. Although
each such assessment produces inherent uncertainties based on the state of geological knowledge and
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In order to increase the reliability and timeliness
of fundamental endowment and resource data, the
United States should collaborate with other global
stakeholders to improve the collection, management, interpretation, and communication of data
and estimates for energy endowments and recoverable resources.

Recommendation
The NPC makes the following recommendations to update publicly available global
endowment and resource estimates:
ó The USGS should conduct a comprehensive
geological assessment of U.S. and global oil
and natural gas endowment and recoverable resources.
− Incorporate wider participation of
industry and international experts and
current data.
ó The USGS should conduct a new, comprehensive survey of U.S. and global recoverable coal resources and reserves using common analysis and reporting methodologies.
ó The U.S. Departments of Energy and Agriculture should conduct a global biomass
resource assessment.
Potential Effect: Timely and better informed
policy decisions based on shared understanding of critical resource data.

Address Carbon Constraints
There is growing concern that the global climate is
warming, and that CO2 emissions from human activity play a role. The NPC did not examine the science
of climate change. But recognizing that an increasing
number of initiatives to reduce these emissions are
emerging, the NPC considered the potential effect of
EAC - Energy Expert Group
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Figure ES-14. World Carbon Dioxide Emissions

CO2 emissions constraints on energy and opportunities for technology application. Limits on CO2 emissions could restrict fossil fuel use, which currently
provides more than 80 percent of the world’s energy.
Therefore, it is increasingly important to plan for
potential constraints on CO2 emissions as part of any
overall energy strategy.
By its nature, climate change is global. CO2 emissions from burning fossil fuels contribute to the overall
flux of carbon between the atmosphere, the land, and
the oceans. By mixing in the atmosphere, CO2 emitted
anywhere in the world is distributed around the globe.
The United States was the world’s largest CO2 emitter from energy use as of 2005,32 both in total emissions and on a per-capita basis, but most projected
growth of CO2 emissions is in the developing world, as
illustrated in Figure ES-14. Significantly reducing CO2
emissions would require global, broad-based actions
over decades, with major and sustained investment.

Enable Carbon Capture and Sequestration
Coal combustion is the largest source of CO2
emissions from energy use, and coal is projected to
remain a major fuel for electricity generation in most
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forecasts. The resource base for coal is much larger
than that for oil and natural gas, and the United States
has the world’s largest coal resource by some estimates.33 One opportunity for reducing CO2 emissions
is carbon capture and sequestration, which traps CO2
and stores it underground. Extensive, commercial
scale deployment of this technology could allow continued coal use in a carbon constrained future. Additionally, some unconventional oil production requires
substantial energy, increasing CO2 emissions per unit
of delivered energy, and future development could be
influenced by the availability of CCS. An initial suite
of technologies for large-scale CCS implementation
already exists within the oil and natural gas industry, although such technologies have yet to be demonstrated in combination and at commercial scale.
More importantly, a legal and regulatory framework
for long-term CO2 storage is still lacking.

Scale is also a major consideration for CCS. In
the United States, if all the CO2 from today’s coalfired electricity generation were collected and compressed, it would total 50 million barrels per day.34
This amounts to 2½ times the volume of oil handled
daily in the United States. To accommodate such volumes, potential storage sites need to be mapped and
assessed.

Recommendation
The NPC makes the following recommendations to enable long-term environmental
viability of coal for both power and fuel:
ó Establish a legal and regulatory framework
which is conducive to CCS.
− Provide regulatory clarity for land use
and liability policies.
− Provide access to federal lands for storage.
ó Enable full scale CCS and clean coal technology demonstration.
− Organize efforts between the power and
oil/natural gas industries.
ó Undertake a national CO2 sequestration
capacity assessment.
− Build on the existing efforts being undertaken by the DOE Regional Partnerships.
− Encourage global application.
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− Continue federal research and development support for advanced coal-to-fuel
technologies.
Potential Effect: Maintaining coal’s projected 25 percent contribution to the future
U.S. energy mix, including potential coalto-liquids production, even in carbonconstrained circumstances.

A comprehensive approach to carbon management
would include measures to: boost energy efficiency
and reduce demand; increase use of power that is
not carbon based (nuclear, wind, solar, tidal, oceanthermal, and geo-thermal); shift to lower carbon fuels,
including renewables; and deploy CCS. Putting a cost
on carbon emissions across all economic sectors,
whether through a carbon tax or a carbon cap-andtrade mechanism, would allow the marketplace to
find the lowest cost combination of steps to achieve
carbon reduction. Any cost should be imposed in a
predictable manner over the long term, since regulatory uncertainty weakens the investment climate
and has the potential to disrupt economic activity.
Any cost imposed should also consider the actions
of other countries and the resulting effect on U.S.
competitiveness.

Recommendation
As policymakers consider actions to reduce
CO2 emissions, the NPC recommends including:
ó An effective global framework for carbon
management incorporating all major emitters of CO2 and focusing particularly on
opportunities for U.S.–China cooperation.
ó A U.S. mechanism for setting an effective
cost for emitting CO2 that is:
− Economy-wide, market-based, visible,
transparent, applicable to all fuels.
− Predictable over the long term for a
stable investment climate.
ó A credit for CO2 used in enhanced oil and
natural gas recovery.
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Key Information: Policy Avenues to Limit Carbon Dioxide Emissions
Direct regulation: CO2 emissions could be constrained by imposing limits on emissions from
individual sources, such as power plants and
industrial facilities. Economists generally regard
this sort of regulation as inefficient, because
it does not allow for the likelihood that some
sources may be able to achieve emissions reductions more economically than others. Encouraging greater emissions reductions by the sources
that can do so most economically would yield a
larger total reduction for a given total cost, but
this can be difficult to accomplish with fixed regulatory targets.
Cap-and-trade regulation: Cap-and-trade
systems seek to overcome the inefficiency of
direct regulation by providing a market-based
mechanism to encourage those who can reduce
CO 2 emissions most economically to do so. Regulators must determine which sources will be
covered by the system and the total amount of
emissions that will be allowed within a specified period of time. Permits to emit a given
amount, such as one metric ton of CO 2, are
then allocated or auctioned. The permits can
be traded, encouraging sources that can eliminate emissions for less than the market price of
a permit to do so, while sources for whom emissions control is more costly can buy permits
from others.
Creating a cap-and-trade system involves important policy choices:
ó Which sectors to include.

Potential Effect of
Recommended Strategies
The Council proposes five core strategies to assist
markets in meeting the energy challenges to 2030
and beyond. An illustration of the potential effect of
implementing all the recommended strategies is
shown in Figure ES-15. Starting with the EIA Reference Case for U.S. liquid fuel demand, the potential
effect of the recommended demand reduction strategies is shown in light green. The potential effects
of recommended strategies to moderate the decline
EAC - Energy Expert Group

ó What level of emissions should be permitted and
whether any “safety valve” is provided to limit
the volatility or price of permits.
ó Whether permits should be allocated at no cost
or auctioned.
ó Whether there should be a single permitting system covering all affected sectors or multiple systems for different sectors.
Fundamentally, a cap-and-trade system establishes a level of emissions, and the marketplace
then establishes the cost.
Carbon taxes or fees: A tax or fee could be levied
on CO2 emissions, establishing the cost of emissions while letting the market then establish the
emissions level. In principle, any level of emissions
reduction that could be achieved with a cap-andtrade scheme could also be achieved with taxes
or fees. For CO2 emissions from combustion, the
simplest method would levy the fee on the primary
fuel, with a credit system for any use that doesn’t
emit CO2 such as production of petrochemicals.
A tax or fee system has the advantages of establishing a predictable cost, thus encouraging longterm planning and investment, and not requiring the regulatory complexity of determining the
equitable emissions allowance levels by sector and
facility. A tax or fee system has the disadvantage
that the level of resulting emissions is not established in advance. A tax or fee system also poses
the challenge of how to equitably return the revenues to the economy.

of conventional supplies, and strategies to further
expand and diversify supplies are shown in dark green.
The combined effect of the recommended strategies
would reduce the gap between domestic demand and
supply by about one-third from 2006 to 2030 in this
illustration—improving the outlook for energy availability, reliability, cost, and environmental impact.
Given the massive scale of the global energy system
and the long lead-times necessary to make significant changes, concerted actions to implement these
recommendations must be taken now, and sustained
over the long term, to promote U.S. competitiveness
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Figure ES-15. Illustrative Effect of Recommended Strategies for the United States

by balancing economic, security, and environmental
goals. The following report chapters detail more fully
the challenges posed by the complexity of the world’s
integrated energy system and the opportunities to
secure a more reliable energy future.
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The “Billion Ton Study” – Biomass as a Feedstock for a Bioenergy
and Bioproducts Industry: The Technical Feasibility of a BillionTon Annual
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1 The OECD (Organisation for Economic Co-operation and Development) includes Australia, Austria, Belgium, Canada, Czech
Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Italy, Japan, Korea, Luxembourg, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic, Spain, Sweden, Switzerland, Turkey, United Kingdom, and
United States of America.
2 For 2003, per the IEA’s World Energy Outlook 2005 and the EIA’s
International Energy Outlook 2006.

3 As of year-end 2005, 31.6 million cars and 1.3 billion people, as
reported by the China National Statistics Bureau.
4 Per the U.S Bureau of Transportation Statistics, the United States
had 137 million cars in 2004; population was 281 million. But
the U.S. also has a large number of trucks/SUVs used as passenger vehicles, which are unfortunately not reported separately. A
close approximation would be the category of “other vehicles—
two axle, four wheel,” which would add 92 million vehicles and
bring the total for U.S. “passenger vehicles” to 228 million, for a
ratio of 8 passenger vehicles for 10 people.
5 “Primary Energy” refers to first use of an energy source. For
example, coal can be burned to produce electricity. There are
losses of energy in the process of generating and transmitting
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the electricity to the end user, such that the energy value of
electricity finally used is less than the energy value of the coal
initially burned. In this example, coal is the primary energy, not
the final electricity used.

240 years based on the most recent study by USGS in
1974. Just prior to publication of this NPC study, the National
Academy of Sciences issued a report suggesting that economically recoverable coal reserves in the U.S. might be lower than
the 1974 USGS study—approximately 100 years of current consumption.

8 See in this report, “New Patterns of Trade” section in Chapter 4,
Geopolitics.
9 See World Oil Outlook 2007, OPEC Secretariat, especially pages
2, 7, and 8.
10 IEA World Energy Outlook 2006, Chapter 12, page 315.
11 Refer to the Technology Development Topic Report accompanying this report, Section F.
12 The Hibernia platform discovery in 1979, first production in
1997, producing 180,000 barrels per day. http://www.hibernia.ca
13 The Thunder Horse Platform discovery in 1999, design capacity
250,000 barrels per day. http://www.bp.com
14 Per reported estimates for a proposed new refinery by the Arizona Refining Company, http://www.arizonacleanfuels.com
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24 From the Chemical Bandwidth Study, DOE, 2004; Energy Band15 American Association of Oil Pipelines.
width for Petroleum Refining Processes, DOE, 2006; Pulp and Pa16 National Petroleum Council, Balancing Natural Gas Policy, 2003.
per Industry Energy Bandwidth Study, AIChE, 2006.
17 For example, see The Crude Oil Windfall Profit Tax of the 1980s—
Implications for Current Energy Policy, Congressional Research
Service, 2006, available at http://nationaljournal.com/policycouncil/energy/legnar/031406CRS_Crude.pdf.
18 See in this report, “Transportation Efficiency” section of Chapter
3, Technology. The extent to which technologies translate into reductions in fuel consumption depends on several factors, including costs, consumer preferences, availability, deployment, and
timing.
19 The potential fuel savings of 3 to 5 million barrels per day in
2030 is relative to a scenario where current fuel economy standards remain unchanged through 2030.
20 Baseline projections taken from Energy Information Administration, Annual Energy Outlook 2007 with Projections to 2030,
Table 2, February 2007, http://www.eia.doe.gov/oiaf/aeo/excel/aeotab_2.xls; savings estimates taken from several studies
including Building on Success, Policies to Reduce Energy Waste in
Buildings, Joe Loper, Lowell Ungar, David Weitz and Harry Misuriello – Alliance to Save Energy, July 2005. “Achievable” used
here means that the measures are currently available and the
savings can be realized with a reasonable level of effort and with
acceptable reductions, if any, in perceived amenity value.
For additional discussion, see the National Action Plan for Energy Efficiency, which is available at: http://www.epa.gov/cleanrgy/actionplan/eeactionplan.htm.
21 From Building on Success, Policies to Reduce Energy Waste in
Buildings, Joe Loper, Lowell Ungar, David Weitz and Harry
Misuriello – Alliance to Save Energy, July 2005, pp. 18-19. For
a compilation of compliance studies, see U.S. Department of
Energy, Baseline Studies, on web site (http://www.energycodes.
gov/implement/baseline_studies.stm). Arkansas reports 36 of
100 homes in the study sample did not meet the HVAC requirements of the state energy code.
22 From Building on Success, Policies to Reduce Energy Waste in
Buildings, Joe Loper, Lowell Ungar, David Weitz and Harry Misuriello – Alliance to Save Energy, July 2005, p. 24.
23 For additional savings potential see Steven Nadel, Andrew
deLaski, Maggie Eldridge, & Jim Kleisch, Leading the Way: Continued Opportunities for New State Appliance and Equipment
Efficiency Standards, March 2006, http://www.standardsasap.
org/a062.pdf.
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See also Curbing Global Energy Demand Growth: The Energy
Productivity Opportunity, McKinsey Global Institute, May 2007.
25 “Combined heat and power” refers to using the excess heat from
generating electricity to meet processing or building heat needs.
This combination is frequently called “cogeneration” and results
in a substantial increase in efficiency versus generating electricity and heat separately.
26 See in this report, “Conventional Oil” section in Chapter 3, Technology, for a full discussion of potential technologies that may
increase conventional oil and gas recovery.
27 A “marginal well” is one that produces less than 10 barrels of oil
per day.
28 The “Billion Ton Study” – Biomass as a Feedstock for a Bioenergy
and Bioproducts Industry: The Technical Feasibility of a BillionTon Annual Supply, USDA and USDOE, April 2005, available at
http://www.osti.gov/bridge.
29 See www.energycommission.org/files/contentFiles/report_non
interactive_44566feaabc5d.pdf, page IV.
30 Iranian oil exports were 2.5 million barrels per day in 2006 per
the EIA.
31 U.S. Department of Labor: “Identifying and Addressing Workforce Challenges in America’s Energy Industry,” President’s High
Growth Job Training Initiative, U.S. DOL Employment Training
Administration (March 2007).
32 According to a preliminary estimate by the Netherlands Environmental Assessment Agency, China overtook the United
States in total CO2 emissions for the year 2006. More information at http://www.mnp.nl/en/dossiers/Climatechange/moreinfo/Chinanowno1inCO2emissionsUSAinsecondposition.
html.
33 Based on the 1974 USGS assessment. A very recent study by the
National Academy of Science suggests that the U.S. economically recoverable coal resource may only be ~40% of the USGS
estimate.
34 Based on 150,000 barrels per day of supercritical CO2 from a
one-gigawatt coal-fired power plant and 2,090 terawatt-hours
of coal-fired electricity generation in the United States in 2004
per the EIA.
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