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New Edition of the
TERNA Country Survey

Since the first edition of the TERNA country survey ap-
peared in 1999, there has been a distinct heightening of
public and political awareness of the consequences of cli-
mate change and of energy provision as a key factor in

sustainable development.

In Germany and other industrialised countries, a political
tailwind, effective promotion mechanisms and rising energy
prices have created the conditions for a dynamic market in
which renewable forms of energy are exhibiting high growth
rates within the energy mix. In 2008, renewable energy re-
sisted the credit crunch more successfully than many other
sectors for much of the year and new investment reached
$120 billion, up 16 percent over 2007. However, by the end

of the year, the impact of the crisis was beginning to show.

Economic development in many emerging countries has
triggered rapidly rising demand for energy and competi-
tion on the international oil market. Against the back-
ground of the volatile cost of fossil fuels, supply risks and
damage to the environment, the significance of renewable
energy as a means of generating electricity is growing —
also in developing and emerging countries. According
to information released by the Renewable Energy Policy
Network for the 21st Century (REN21), by early 2009,
policy targets existed in at least 73 countries and at least
64 countries had policies to promote renewable power
generation. Feed-in tariffs were adopted at the national
level in at least five countries in 2008/early 2009, includ-
ing Kenya, the Philippines and South Africa.

During 2008 the existing wind power capacity grew by 29
percent to reach 121 GW. The US and European market
acted as the driving force for the wind energy industry
and provide still an indispensable background of experi-
ence. However, growth in the industry is also increasingly
apparent in developing and emerging countries: China
doubled its wind power capacity for the fifth year in a
row, ending 2008 at 12 GW,, and breaching China’s 2010
development target of 10 GW two years earlier. It is the
successes in countries such as China, India and Egypt
which encourage commitment beyond the borders of
industrialised nations. In those countries there is a grow-
ing proportion of local content in the systems and equip-
ment they produce — and not only for supply to their own

domestic markets.

A number of other countries though, too, are erecting
their first wind farms, thereby establishing the basis for
gaining experience to be utilised in future markets. To
help interested players gain access to the new markets,
this survey provides detailed descriptions of the frame-
work conditions for electricity markets and renewable

energy in 16 developing and emerging countries.

This latest country survey and the previous editions are
available on our homepage: www.gtz.de/wind. The publi-
cation is also available on CD-ROM. For information on
how to obtain this, again, go to the homepage. Our grate-
ful thanks go to a large number of GTZ staft members
and other experts in the field for their help in putting this

information together.

Eschborn, November 2009
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Legal Information

1.

The data used in this study is based on both publicly ac-
cessible sources of information (publications, specialist
articles, internet sites, conference papers etc.) and non-
public papers (for example internal expert reports from
promoting institutions), as well as personal interviews
with experts (for example officials at energy ministries in
the investigated countries and project staff at promoting
institutions). Although all information has been checked
as far as possible, errors cannot be ruled out. Neither the
GTZ nor the authors can therefore provide any guaran-
tee of the accuracy of the data included in this study; no
liability can be accepted for any loss or damage resulting

from use of the data included in the study.

2.

The sole authorised user of this study for all forms of use
is the GTZ. Duplication or reproduction of all or part of
the study (including transfer to data storage media) and
distribution for non-commercial purposes is permitted,
provided the GTZ and the TERNA Wind Energy Pro-
gramme are named as the source. Other uses, including
duplication, reproduction or distribution of all or part
of the study for commercial purposes, require the prior

written consent of the GTZ.




The TERNA Wind Energy Programme

There is great potential for generating electricity from
renewable energy sources in many developing and emer-
ging countries. Obstacles to the exploitation of such
sources include a lack of knowledge of framework con-
ditions in the energy industry and insufficient transpar-
ency with regard to the prior experience and interests of

national actors.

The purpose of the TERNA (Technical Expertise for Re-
newable Energy Application) wind energy programme,
implemented by GTZ on behalf of the Federal German
Ministry for Economic Cooperation and Development
(BMZ), is to assist partners in developing and emer-
ging countries in planning and developing wind power
projects. Since 1988 the TERNA programme has pursued
the goals of laying the foundations for sound investment
decisions while at the same time enabling partners to as-
sess wind energy potentials, plan wind energy projects
and improve energy-policy frameworks for renewable

forms of energy.

The TERNA wind energy programme’s partners are in-
stitutions in developing and emerging countries that are
interested in commercial exploitation of wind power.
These include, for example, ministries or government
institutions which have the mandate to develop BOT/
BOO projects, state-owned or private energy supply
companies (utilities) and private enterprises (indepen-

dent power producers).

TERNA offers its partners expertise and experience. In
order to initiate wind power projects, favourable sites
must be identified and their wind energy potential as-
certained. To do this, wind measurements are normally
taken over a period of at least twelve months and wind
reports are drawn up. If promising wind potentials are

found, the next step is to conduct project studies inves-

tigating the technical design and economic feasibility.
TERNA also provides advice to partners on matters of
finance, thus closing the gap between potential investors
and funding sources from national and international do-
nors. If required, CDM baseline studies can be prepared.
In order to ensure as much transfer of know-how as possi-
ble, efforts are made to ensure cooperation between inter-
national and local experts, for example when preparing
the studies. In successful cases, TERNA initiates invest-
ment-ready wind farm projects by this method. TERNA

itself is not involved in financing.

In addition to the activities that are tied to specific loca-
tions, TERNA advises its partners on how to establish
suitable framework conditions for the promotion of re-
newable energy sources. Up until 2009, TERNA has been
active in over ten countries around the world. Further in-
formation on GTZ‘s TERNA wind energy programme

is available at www.gtz.de/wind or directly from:

Deutsche Gesellschaft fiir Technische
Zusammenarbeit (GTZ) GmbH
Postfach 5180

65726 Eschborn | Germany

Dr. Rolf Posorski

Tel.: +49 (0)6196 79-4205
Fax: +49 (0)6196 7980-4205
E-Mail: rolf.posorski@gtz.de

Daniel Werner

Tel.: +49 (0)6196 79-6203
Fax: +49 (0)6196 7980-6203
E-Mail: daniel.werner@gtz.de

Hans-Gerd Huehn

Tel.: +49 (0)6196 79-6243

Fax: +49 (0)6196 7980-6243
E-Mail: hans-gerd.huehn@gtz.de
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List of abbreviations

ADB
AEDB
CDM
CPGCL
ECO
FESCO
GDP
GEF
GoP
GTZ

GWh
HEC
HUBCO
IEA
IMF

IPP

IRR
JPCL

KESC
ktoe
kv
kW

Asian Development Bank

Alternative Energy Development Board
Clean Development Mechanism
Century Power Generation Company Ltd
Economic Cooperation Organization
Faisalabad Electric Supply Company
Gross Domestic Product

Global Environment Facility
Government of Pakistan

Deutsche Gesellschaft

fir Technische Zusammenarbeit
Gigawatt hours

Heavy Electrical Complex

Hub Power Company

International Energy Agency
International Monetary Fund
Independent power producers

Internal rate of return

Jamshoro Power Generation

Company Limited

Karachi Electricity Supply Corporation
Kilotonne of oil equivalent

Kilovolt

Kilowatt

LPGCL

MW
NDA
NEPRA

NTDC
NPGCL

PC
PEPCO
PJ

PPP
QESCO
ROE
SAARC

SHS
tCO,eq
TWh
UNDP
WAPDA
WTO

Lakhra Power Generation

Company Limited

Square metre

Megawatt

National Designated Authority

National Electric

Power Regulatory Authority

National Transmission Dispatch Company
Northern Power

Generation Company Limited
Privatization Commission

Pakistan Electric Power Company
Petajoule

Power Purchase Price

Quetta Electric Supply Company

Return on Equity

South Asian Association

for Regional Cooperation

Solar Home Systems

Tonnes of CO, equivalents

Terawatt hours

United Nations Development Programme
Water and Power Development Authority
World Trade Organization




PAKISTAN

329

15.1 Introduction

FIGURE 1:
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Pakistan is located in South Asia and is bordered by Af-
ghanistan and Iran in the west, India in the east, China in
the far northeast and by the Arabian Sea in the south.

Pakistan’s estimated population is slightly more than 176
million people!, which makes it the sixth most populous
country in the world. Pakistan has a total area of 796 095
km?. The majority of the population lives along the Indus
River in the Punjab and Sindh provinces while Karachi
at the estuary of the Indus is the largest city in Pakistan
with approximately 12 million inhabitants. With a per
capita income of nearly 800 US$ Pakistan is regarded as
a country with low income level. In 2005 22.3 % of the

Pakistani population were living under the national pov-
erty line. The per capita income in Pakistan was 870 US$
in 2007.2

The prevailing religion in the region is Muslim with 95 % of
the total population. The official language used in business
and government circles is English. In Pakistan many local
languages are spoken of which Punjabi with 48 % is the most
popular followed by Pashtun (15% ) and Sindhi (14%).?
Pakistan’s climate has four distinct seasons: a cool dry
winter from December to February, a dry and hot spring
from March to May, a rainy southwest monsoon season
from June to September and a retreating monsoon pe-
riod in October and November.* The Indus River and its
tributaries form the backbone of the freshwater supply of
Pakistan.

Good conditions for wind power development can be
found in many parts of Pakistan, especially in the south-
eastern coastal regions near Hyderabad but also in the

south-western region near Iran and in the region around
Islamabad.>

Pakistan is a Federal Republic with Asif Ali Zardari be-
ing president since his election in September 2008. With
a long history of military involvement in politics his elec-
tion enforced Pakistan’s return to a civilian government.®
Pakistan is a permanent member of G20, South Asian
Association for Regional Cooperation (SAARC), The
Colombo Plan, Economic Cooperation Organization
(ECO)and WTO.

Pakistan’s national economic accounting is based on 12

months starting on 1% July of each year. In the timeframe

TABLE 1:
GDP OF PAKISTAN 2000 -2008

2000 2002 2004 2006 2008
GDP Annual percent
(constant prices) change 4.3 3.2 7.4 6.2 6.0
GDP Billions
(current prices) (Rupees) 3826 4 453 5641 7 623 10 478
GDP
(constant prices) Billions USD 741 72.7 98.1 127.5 167.6
Table 1 demonstrates the Pakistani GDP growing steadily over the past years. In 2008, the inflation rate was 11.1%. Source: IMF

! CIA 2009

ADB 2009

CIA 2009

Peter Blood 1994
NREL

CIA 2009

- IRV RSN
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2007/2008 over half of Pakistan’s GDP was produced by
the service sector (53.2%), followed by the industrial
sector (25.9% ) and agriculture (21.2%).” Agriculture
is nevertheless one of the most important sectors for Pa-
kistan as 45 % of the workforce is employed in the sector
and 60 % of the rural population depend on it for their
livelihood either directly or indirectly.®

Nearly 70% of all exports leaving Pakistan come from
the textile sector followed by foodstuff with 22 %. Pa-
kistan’s export relations are not concentrated on a few
countries but distributed fairly evenly. The EU (25.5% )
together with the USA (24.6 % ) account for half of
Pakistan’s exports. Other important countries are the UAE,

Afghanistan and China?

15.2 Energy market

Overview Energy Market

The development of the total primary energy supply
experienced a strong rise in the last years. Starting at be-
low 20000 ktoe in 1970 of which more than 50 % were
provided by combined renewables and waste it reached
79294 ktoe (equal to 3320 PJ or 922189 GWh) in
2006. Over the last thirty years the share of gas and oil
increased much more strongly than the other sources. Pa-
kistan’s primary energy supply is dominated by combined
renewable and waste (35 % ) (i.e. waste materials and bio-
mass ), followed by gas with 32 %, oil with 24 %, coal with
5 %, hydro with 3 % and nuclear with 1%. The split to the

various sources can be seen in figure 2.1

Energy consumption in 2007 in Pakistan is dominated by
the industrial sector with 44 %. The detailed split across

the sectors can be seen in table 2.11

The electricity grid

The distribution network in Pakistan is owned by the
Water and Power Development Authority (WAPDA)
operates on 500-kV and 220-kV transmission lines. Pa-

kistan’s transmission system faces three major challenges:

FIGURE 2:

SHARE OF TOTAL PRIMARY ENERGY SUPPLY IN PAKISTAN
IN 2006 (TOTAL: 79 294 KTOE)
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TABLE 2:

FINAL ENERGY CONSUMPTION IN PAKISTAN, 2006
IN KTOE AND %

Total Final Consumption
ktoe %
Industry 17 755 27%
Transport 10 061 15%
Other sectors 34 361 52%
of which Residential 31654 48%
Public Sorvices 1701 3%
Agricultural/ 805 1%
Forestry
Non-Energy Use 3406 5%
Total 65583 100%
Source: PEPCO 2009 and JPCL 2008

the heavy power flow through the 500 kV system, a short-
age of supply capacity for the 220 kV system and high
transmission losses. Central reasons for the lack of supply
and the associated power cuts are: lack in new genera-

tion capacity, lower hydro power generation in the winter

7 Germany Trade and Invest 2009
8 Auswirtiges Amt 2009

? Germany Trade and Invest 2009
10 TEA 2008

1 TEA 2008
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months, reduced generation from natural gas in the win-
ter months and unfavourable generation in the summer
for older generation units.

As the system is not capable of meeting the load, out-
ages and shortages are a problem.!? 77 % of the 500-kV
power transformers and 69 % of the 220 kV transformers
were overloaded in 2006. The system is being expanded
with the help of US$ 226 million funding from the Asian
Development Bank (ADB). The current national power
distribution and carrier network connects 55% of the
Pakistani population. Poor quality infrastructure and
power theft leads to transmission losses of approx. 30 %.
The distribution of the transmission grid can be seen in

figure 3.

Installed Capacity

In 2007 Pakistan’s electricity generation capacity was 19.5
GW, of which 64 % was provided by fossil fuelled thermal
power plants (i.e. fuelled by gas, oil and coal in varying
amounts due to flexible fuel plants ), 34 % by hydro power
and 2 % by nuclear.!® Hydro is the only significant source
of renewable electricity (see table 5). Neither Wind nor
Photovoltaic is relevant at the moment. In recent years
electricity generation has been rising rapidly as the capac-
ity was just 17.8 GW in 2002. The historical development
of the capacity since 2002 can be seen in table 3.1

The electric power sector in Pakistan was primarily op-
erated by the Water and Power Development Authority
(WAPDA) supplying to all regions of Pakistan except

FIGURE 3:
ELECTRICITY TRANSMISSION GRID IN PAKISTAN
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Karachi where the Karachi Electricity Supply Corpora-
tion (KESC) is operating. Additional generation is con-
tributed from Independent (private) Power Producers
(IPPs). The National Electric Power Regulatory Author-
ity (NEPRA ) is responsible for regulating the power sec-
tor in Pakistan including power generation, transmission
and distribution.

As per Government of Pakistan policy of 1998 all thermal
power generation has been restructured and placed into
four corporatized companies: Jamshoro Power Generation
Company Limited JPCL (GENCO-1), Central Power
Generation Company Limited CPGCL (GENCO-2),
Northern Power Generation Company Limited NPGCL

TABLE 3:
INSTALLED CAPACITY OF ELECTRICITY GENERATION IN PAKISTAN (2002 -2007)

Year 2002 2003 2004 2005 2006 2007
Hydro 5.05 5.05 6.50 6.50 6.50 6.48
Thermal WAPDA 4.74 4.74 4.74 4.84 4.90 4.90
Thermal KESC 1.76 1.76 1.76 1.76 1.76 1.76
Thermal IPPs 5.80 5.79 5.81 5.83 5.83 5.82
Nuclear 0.46 0.46 0.46 0.46 0.46 0.46
Installed capacity (GW) 17.80 17.80 19.26 19.38 19.45 19.42
Source: PEPCO 2009 and JPCL 2008

12 Based on information from the Pakistani grid operator
13 TEA 2008
14 EIA 2007
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(GENCO-3) and Lakhra Power Generation Company
Limited LPGCL (GENCO-IV) have been formed and
function as GENCOs. Following from this decision the
focus of WAPDA shifted more to the development of
hydro power projects and water sector projects. The fol-

lowing table 4 presents the thermal generation units of the
individual GENCOs and their output.'> 16

Recent growth in thermal capacity has mostly come from
independent power producers with the help from inter-
national investors. Exemplary large plants are Kot Addu
(1683 MW ) and Hubb River (1300 MW), both of
which supply power to WAPDA. The two largest private
power utilities in Pakistan are the Hub Power Company
(HUBCO) and the Kot Addu power company (KA-
PCO). HUBCO is owned by a consortium of Interna-
tional Power (UK), Xenal (Saudi Arabia ), and Mitsui
Corporation, and has a 1300 MW capacity. The Kot
Addu plant, with a 1 600 MW capacity, was privatized in
1996 (from WAPDA ).

As 02009 16 IPPs are operating in Pakistan. They range
in size from large producers with 1638 MW installed
capacity Kot Addu to small producers with 31 MW. The
first IPP started production in 1996.17 Overall installed

capacity of the IPPs is 6098 MW of which 42 % are pow-
ered by fuel oil, 26 % by natural gas, 5 % by nuclear power
and the remaining 27 % by a mixture of fuel oil and gas.
According to PEPCO'® additional power of almost 3
500 MW shall be added in the PEPCO distribution sys-
tem by this year. 18 IPPS shall start operation before the
end of the year with capacities between 51 and 300 MW.

Electricity Generation

The power generation of Pakistan grew from below
10000 GWH in 1971 to around 60000 GWh in 1996
and was 98350 GWh in 2006'? jointly produced by the
4 GENCO’s and the IPPs. Until 1980 electricity genera-
tion was dominated by hydro and natural gas. Oil fired
generation rose after 1980 to meet growing demands
which were also partly met by new nuclear capacity. But
as the shares of hydro power and gas have also risen, these
two sources still account for the major part of electri-
city generation. The share of gas varies mostly according
to the share of hydro to meet any differences between
supply and demand. The share of electricity generation by
fuel can be seen in table 5 on the following page. There
is no electricity generation in Pakistan from renewable

sources other than hydro power.

TABLE 4:
DISTRIBUTION OF THERMAL GENERATION UNITS AT THE 4 GENCOS

GENCO Plant Fuel Capacity (MW)

JPCL (GENCO-1) TPS Jamshoro Gas/0il 850
GTPS Kotri Gas/0il 174

CPGCL (GENCO-2) TPS Guddu Gas/0il 1 655
TPS Quetta Gas 35

NPGCL (GENCO-3) TPS Muzaffargarh Gas/0il 1350
NGPS Multan Gas/0il 260
GTPS Faisalabad Gas/0il 244
SPS Faisalabad Gas/0il 132
GTPS Shahdara Gas A
CGTM W/Shop F/Abad

LPGCL (GENCO-4) FBC Lakhra Coal 150

Source: PEPCO 2009 and JPCL 2008

15 PEPCO 2009
16 JPCL 2008
17 PEPCO 2009

18 PEPCO 2009
19 TEA 2008
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TABLE 5:
ELECTRICITY GENERATION BY SOURCE FOR THE YEARS 2001/02-2006/07

2001/02 2002/03 2003/04 2004/05 2005/06 2006/07

GWh % GWh % GWh % GWh % GWh % GWh %
Hydro 18941 | 26.2% | 22351 | 29.5% | 26944 | 33.3% | 25671 | 30.0% | 30862 | 33.0% | 31953 32.5%
Coal 285 0.4% 231 0.3% 198 0.2% 175 0.2% 129 0.1% 136 0.1%
oil 26034 | 36.0% | 24353 | 32.2% | 12711 | 15.7% | 13516 | 15.8% | 18868 | 20.2% | 28025 28.5%
Gas 24855 | 34.3% | 27006 | 35.7% | 39213 | 48.5% | 43472| 50.8% | 41286 | 44.1% | 35811 36.5%
Nuclear| 2291 3.2% 1740 2.3% 1760 2.2% 2795 3.3% 2 484 2.7% 2288 2.3%
Total 72 406 | 100.0% | 75681 | 100.0% | 80826 | 100.0% | 85629 | 100.0% | 93629 | 100.0% | 98213 100.0%
Source: HDIP

The electricity consumption of the individual sectors of

the Pakistani economy in 2006/07 is shown below in
table 6.

TABLE 6: SHARE OF ELECTRICITY CONSUMPTION OF
INDIVIDUAL SECTORS IN 2006/07

Sector %
Domestic 45.8
Industrial 29.0
Agriculture 11.2
Commercial 7.4
Bulk Supplies 5.9
Others 0.7
Source: HDIP

Renewable Energies
The Renewable Energy Potential in Pakistan excluding

large hydro was assessed as follows in table 7.2

TABLE 7: POTENTIAL FOR RENEWABLE ENERGY
DEVELOPMENT IN PAKISTAN

Source Potential (MW)
Wind 346 000
Solar 2 900 000
Bagasse Cogeneration 1800
Waste to Power 500
Mini & Small Hydro 2000
Total 3249 300
Source: AEDB 2009

Electricity generation from renewable sources is nearly
solely from hydro power plants. The total capacity of
the 13 hydro stations operated by WAPDA is roughly
6 444 MW. Therefore they represent 37.10 % of the total
installed generation capacity of WAPDA. The seasonal
variations of reservoir levels and consequent reduction
in power outputs of storage type hydro projects in Paki-
stan are very pronounced. The lean flow period of Tarbela
reservoir is from November to June when the generation
capacity is reduced to as low as about 1 350 MW against
the maximum of 3692 MW during high head period i.c.
August to September.?!

The use of other renewable energy sources remains very
limited despite their large potential. Small scale hydro
power is used in remote areas ( e.g. in the North-Western
provinces) where over many plants with rated outputs
ranging from 5-50 kW have been installed. Biomass is
largely used for heating and cooking purposes and also in
small scale biogas systems throughout the country. Solar
energy is grossly underutilised in comparison to the large
available potential only reaching close to 1 MW of capac-
ity at present. Solar energy is used for electricity genera-
tion but also for desalinisation and water purification.
Geothermal energy has been identified as a potential

source but is not being used at present.

Electricity Prices
The determination of tariffs for electric power services is

one of the primary responsibilities of the National Elec-

20 AEDB 2009

21 PEPCO 2009
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TABLE 8:
ELECTRICITY SUPPLY TARIFFS FOR RESIDENTIAL CONSUMERS

JeneralsupPY  FESCO€/ GEPCOE/ HESCOE/ IESCO€/ LESCOE/ MEPCOE/ PESCOE/ QESCOE/ Average €
. kWh kWh kWh kWh kWh kWh kWh kWh /kWh
tial consumers

less than 50 kWhs 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
first 100 kWhs 0.03 0.03 0.06 0.03 0.03 0.04 0.05 0.05 0.03
next 200 kWhs 0.04 0.04 0.06 0.04 0.03 0.04 0.06 0.06 0.04
next 700 kWhs 0.06 0.06 0.08 0.06 0.06 0.06 0.08 0.07 0.06
Above 1000 kWhs 0.07 0.07 0.10 0.07 0.07 0.07 0.09 0.08 0.07
Average tariff for 0.05 0.05 0.08 0.05 0.05 0.06 0.08 0.07 0.05
average household

with 1000 kWhs

consumption

Source: NEPRA 2009

tric Power Regulatory Authority (NEPRA). A feed in
tariff is in place but no information is available on the
status of its enforcement for renewable energy sources
other than wind power due to a lack of projects. Infor-
mation on the feed in tariff procedures for wind power

are given in chapter 1.6.22

For each of the eight distribution companies the tariffs
are set individually. There are differentiated tariffs for the
following customer groups: residential, commercial, in-
dustrial, agriculture, public lightning and other custom-
ers. Besides a fixed minimum monthly rate which is irre-

spective of consumption, the tariff system is progressive.

In July the Ministry of Water and Power has announced
an increase in power tariff up to 24 percent in three
phases. The first phase is scheduled to commence on
October 1%, 2009 with a raise of 8 —10 percent, fol-
lowed by a 5 — 6 percent raise on January 1%, 2010 and
finally by 5 — 6 percent from April 2010.

The electricity price charged to customers is based on
the Power Purchase Price (PPP), generation costs,
transmission costs and a distribution margin. Table 9
shows the electricity supply tariff for residential con-
sumers (based on an Exchange rate of 100 Pakistani
Rupee = 0.856 €)

Liberalisation

Privatisation efforts began after the creation of the Pri-
vatisation Commission (PC) on January 22, 1991. Al-
though the PC mandate was initially restricted to indus-
trial transactions, by 1993 it had expanded to also include
Power, Oil & Gas, Transport (aviation, railways, ports
and shipping), Telecommunications and Banking and
Insurance. During the timeframe from January 1991 to
December 2008 the Commission completed 167 trans-
actions for Rs 476 421 million (3 957 million € ).2% In the
energy sector 14 privatisations of formerly state owned
companies occurred netting revenues of 51 756 Rs bil-
lion (430 billion €) 10.9 % of the total revenues.

TABLE 9:
ENTITIES LISTED FOR PRIVATIZATION AS OF 2009

No. Name

1 Peshawar Electric Supply Company (PESCO)

Quetta Electric Supply Company (QESCO)

Hyderabad Electric Supply Company (HESCO)

National Power Construction Company (NPCC)

Jamshoro Power Company Limited (JPCL)

Heavy Electrical Complex (HEC)

Pakistan Mineral Development Corporation (PMDC)

2
3
4
5 Faisalabad Electric Supply Company (FESCO)
6
7
8
9

Kot Addu Power Company (KAPCO) - GDR

Source: Privatisation Commission 2009

22 REN21 2009

23 Based on Exchange rate 100 Rs = 0.8305 €



PAKISTAN | 335

On 28 September 2000, the Pakistani Government prom-
ulgated the PC Ordinance 2000, which strengthened the
PC’slegal authority as a corporate body for implementing
the government’s privatisation policy. The Government
of Pakistan has reviewed the existing privatisation policy
of strategic sale (51 % — 100 % shares) in order to model it
around the concept of Public Private Partnership (PPP)
wherein the management may be transferred to investors
through sale of 26 % shares. A number of entities are on
active privatization list and are likely to be taken for bid-
ding in the near future. Some of these entities related to

the power sector are listed in the 8 on the previous page.

Rural Electrification

In 1995/1996 approximately 54 000 of the 125000 Pakista-
ni villages were connected to the grid. As the costs for grid
connections are increasing with each additional village with
increasingdistances less and less villages were connected each
year. In 2004 still 47000 villages were not connected to the
grid. The rate of increase of grid connected villages decreased
to roughly 2%. To overcome this situation more than 1.5
billion US$ (1 billion €) would need to be invested until
2015. A program initiated by Alternative Energy Develop-
ment Board (AEDB ) in 2007/2008 sought to alleviate this
situation by installing 3000 Solar Home Systems (SHS) in
the southern province of Sindh. The program shall be ex-
panded to 9000 SHS in the province of Baluchistan.?*

15.3 Market Actors

Ministry of Water and Power (MoW&P)

The federal Ministry of Water and Power is the Govern-
ment of Pakistan’s executive arm for all issues relating to
electricity generation, transmission and distribution, pric-
ing, regulation, and consumption in the country, and exer-
cises this function through its various line agencies as well
as relevant autonomous bodies. It also serves to coordinate
and plan the nation’s power sector, formulate policy and
specific incentives, and liaise with provincial governments

on all related issues.

Alternative Energy

Development Board (AEDB)

The Alternative Energy Development Board (AEDB)
was founded in 2003 as a central agency for the develop-
ment, promotion and deployment of technologies for the
use of renewable energy and for the establishment of a
local production base for RES technologies. The AEDB
shall ensure that in 2030 5 % of the total electricity gener-
ation capacity shall come from renewable energy sources.
In addition, under the remote village electrification pro-
gram, AEDB has been directed to electrify 7 874 remote
villages in Sindh and Balochistan provinces through re-
newable energy technologies. AEDB also has to develop
a comprehensive plan for the development of solar prod-
ucts like solar lights, solar fans, solar cookers and solar

geysers through the participation of the private sector.

Pakistan Water and Power Development

Authority (WAPDA ) Pakistan Electric Power
Company (PEPCO)

The Pakistan Water and Power Development Authority
(WAPDA), was created in 1958 as a Semi-Autonomous
Body for the purpose of coordinating and giving a uni-
fied direction to the development of schemes in Water
and Power Sectors. Since October 2007, WAPDA has
been bifurcated into two distinct entities i.e. WAPDA
and Pakistan Electric Power Company (PEPCO).
WAPDA is responsible for water and hydropower devel-
opment whereas PEPCO is vested with the responsibility
of thermal power generation, transmission, distribution
and billing. This includes the management of the corpo-
ratized nine Distribution Companies (DISCOs), four
Generation Companies (GENCOs) and the National
Transmission Dispatch Company (NTDC).

Private Power and Infrastructure Board (PPIB)

The Private Power and Infrastructure Board ( PPIB) was
founded in 1994 to promote and facilitate private sector
participation in the Pakistan Power Sector in an eflicient,
fair and transparent manner. It supports coherent efforts

of key stakeholders, in line with the Private Power Poli-

24 AEDB 2009
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cies of GOP and the electricity demand/supply projec-
tions after taking into account the planned public sector

power projects.

National Electric Power Regulatory

Authority (NEPRA)

In 1997 the National Electric Power Regulatory Author-
ity (NEPRA ) was founded to introduce transparent and
fair economic regulation based on commercial principles
in Pakistan’s electricity market. The statutes of NEPRA
represent the goal of Pakistan’s government to introduce
an independent regulatory body in charge of electricity-
generation, -transmission and distribution with the aim
to increase efficiency and availability of power generation
through competition and deregulation. It should further
protect the interest of investors, operators and consum-
ers. Therefore NEPRA is tasked with: the granting of
operation licenses for generation units, the assurance of
quality and security standards and the setting of tariffs for
the generation, transmission and distribution of electri-
city. NEPRA is an important partner for the realization
of private investments and PPP projects in the electricity

s€ctor.

Pakistan Council of Renewable Energy

Technologies (PCRET)

The Pakistan Council of Renewable Energy Technologies
(PCRET) was formed though a fusion of the National
Institute of Silicon Technology (NIST) and the Paki-
stan Council for Appropriate Technologies (PCAT).
PCRET has its main office in Islamabad and 4 regional
offices in Karachi, Lahore, Peshawar und Quetta. PCRET
is responsible for the development and implementation
of technologies for the utilization of renewable energy

sources.

Pakistan Atomic Energy Commission (PAEC)

The Pakistan Atomic Energy Commission (PAEC ) ope-
rates the two nuclear power plants. PAEC is charged with
the promotion of, and research work on the peaceful uses

of atomic energy in the fields of agriculture, medicine and

industry, as well as the execution of development projects
involving nuclear power stations and the generation of

electric power.

DISCOs & GENCOs

Electricity utilities in Pakistan comprise nine separately
corporatized distribution companies (DISCOs: Lahore,
Gujranwala, Faisalabad, Islamabad, Multan, Peshawar,
Hyderabad, Quetta, and Tribal Areas) serving different
regions of Pakistan and a private integrated company, the
Karachi Electric Supply Corporation (KESC), serving
the Karachi metropolitan area. In addition, there are four
generation companies (GENCOs: Southern, Central,
Northern, and Lakhra)

15.4 Political Framework Conditions
in the Energy Sector

The Ministry of Water and Power (MoW &P ) is respon-
sible for formulating Pakistan’s energy policy. After fre-
quent shortages in electricity supply a strategy plan was
enacted in 1992 to restructure the energy sector. It start-
ed with the private sector power law in 1994 aimed at at-
tracting private capital to the Pakistani power sector. At
the same time the PPIB was installed to serve as a facility

to investors in Pakistan’s private power sector.

In 1997 NEPRA was founded with the main tasks to:
ensure consumer protection and fair competition within
the power sector, facilitate transition from a protected
monopoly service structure to a competitive environ-
ment and to develop and pursue a Regulatory Framework
which ensures the provision of safe, reliable, efficient and

affordable electric power.

In 2002 a law titled »Policy for Power Generation
Projects — Year 2002 « was enacted which closely mimics
the 1994 power law. Furthermore in July 2002 a whole-
sale market for electricity was established with NTDC as

the single purchaser.
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The following regulations and laws were put in place to

govern the national Energy market:

e Regulation of Generation, Transmission and Distribu-
tion of Electric Power Act (XL of 1997)

e Licensing Generation Rules, 2000;

e Tariff Standards Procedure Rules, 1998 & Fees Per-
taining to Tariff Standards & Procedure Regulations,
2002;

* National Electric Power Regulatory Authority Licens-
ing (Distribution) Rules 1999 & Eligibility Criteria
for Consumers of ( Distribution ) Companies, 2003;

e Interim Power Procurement (Procedures and Stan-
dards) Regulation, 2005;

e Performance Standards ( Distribution ) Rules — 2005;

Performance Standards ( Transmission ) Rules — 2005

The above described political framework serves the goal
of the GOP to strengthen its indigenous power supply
position, to decrease import dependency and to supply
the rapid growing energy demand through the use of en-
vironmental and sustainable growth. As such the policy
tried to create more favorable conditions for renewable
power projects in general and large hydro projects in par-
ticular. The share of generation was shifted more towards

large hydro and away from fossil thermal plants.

1.5 Framework Conditions
for Renewable Energies

Strategy and objectives for renewable energies

Following from the assessed potential of renewable en-

ergies (see chapter 1.2) the GoP developed targets for

the individual energy sources. With regard to renewable
power the GoP enacted the following targets®:

e Electrification of 7874 remote, off-grid villages in
provinces of Sindh & Balochistan through renewable
energy.

¢ 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.

e Development of wind and solar energy to meet at least
5 % of total installed capacity through RE resources by
2030.

e For wind power the short term plan is to develop a cu-
mulated capacity from wind energy of 680 MW by the
year 2010, 3730 MW until 2020 through the Medium
Term Plan (2011-2020) and 9700 MW by 2030 as
part of the long term vision.

e Share of renewables in primary energy should reach
10 % by 20122°.

Legal Conditions and Support Schemes for
renewable energies

The Policy for Development of Renewable Energy for
Power Generation, December 2006, sets out policies
and strategies for electricity generation projects utilizing
hydro (up to 50 MW capacity), wind and solar power
(of all capacities). For hydroelectricity projects of capac-
ity greater than 50 MW, the applicable policies are de-
scribed in the Policy for Power Generation Projects law
from 2002. Notable features of the policy are: The Wind
Risk or Hydro Risk is borne by the purchaser (i.e. reduc-
ing the vulnerability of the investor with respect to un-
foreseeable seasonal variations), a guaranteed Electric-
ity purchase, the grid provision is the responsibility of the
purchaser, an attractive tariff (cost plus 15% return on eq-
uity ), the provision for net metering, the banking of electri-
city and the introduction of the grid spill over concept.
Furthermore regulations were promulgated to exempt
all imported plant, machinery and equipment for renew-
able power generation projects (including wind energy)
from Sales Tax (SRO 500(1)/2004 ), Income Tax (SRO
441(1)/2004) and Customs Duty (SRO 454(1)/2004 ).>

In April 2009 NEPRA simplified the licensing proce-
dures and reduced the license fees for small scale renew-
able energy projects. The new fees for renewable energy
projects with power generation capacity of S00kW Rs.
24 000 (200 €) and with up to 2.5 MW capacity Rs.
50 000 (415 €) are much lower than the earlier fee of Rs.

25 AEDB 2009
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TABLE 10:
OVERVIEW OF CDM PROJECTS IN PAKISTAN

. Location (Re- Anf\ual . RR IRR (with Reg.ls-

Project ion) Status Type Savings [(without CDM) tration
° (tco2) CDM) year

Catalytic N20 Abatement Project in Punjab Registered N20 1329 653 n.a. n.a. 2006

the Tail Gas of the Nitric Acid Plant

of the Pakarab Fertilizer Ltd (PVT)

in Multan

The 84 MW New Bong Escape Hydro-  Azad Kash- Registered Hydro 218973 n.a. n.a. 2007

power Project mir

Construction of additional cooling Punjab Registered EE supply 9543 3.7% 4.7% 2008

tower cells at AES Lal Pir (Pvt.) Ltd. side

Muzaffar Garh

Cattle Waste Management, Landhi Sindh At Validation Methane 1530979 3.2% 27.4% 2007

Cattle Colony, Karachi avoidance

Community-Based Renewable Energy North-West At Validation Hydro 76 713 3% 28% 2007

Development in the Northern Areas Frontier

and Chitral [NAC) Province

Gul Ahmed Combined Cycle Gas Sindh At Validation Fossil fuel 35089 14% 17.1% 2008

Turbine Project switch

Switching of fossil fuel from Heavy Punjab At Validation Fossil fuel 22 622 211% 9.46% 2008

Fuel Oil to Natural Gas by replacing switch

Heavy Fuel Oil Engines (5.86 MW*4)

with Gas Engine (16.4 MW) at Maple

Leaf Cement Factory Limited, Iskan-

derabad

Fuel Switch and energy efficiency Punjab At Validation Fossil fuel 16722 n.a. n.a. 2008

project at PWML switch

Almoiz Bagasse Cogeneration Project North-West At Validation Biomass 31553 n.a. n.a. 2008
Frontier energy
Province

Pakarab Fertiliser Co-generation Punjab At Validation EE own 107,746 16% 20% 2007

Power Project generation

Grid connected combined cycle power Sindh At Validation Fugitive 162,943 8% 18% 2009

plant project in Qadirpur utilizing

permeate gas, previously flared

ICI Polyester Co-generation Project Punjab At Validation EE own 19 233 n.a. n.a. 2009

generation

Biogas-based Cogeneration Project Punjab At Validation Methane 24344 -0.48% 8.63% 2008

at Shakarganj Mills Ltd., Jhang avoidance

Composting of Organic Content of Punjab At Validation Landfill gas 78 344 13.18% 18.38% 2008

Municipal Soild Waste in Lahore

Source: UNEEP Riso

200000 (1660 €) for projects larger than 1 MW. Fur-
thermore the licensing procedures of NEPRA were sim-
plified as they do no longer require personal visits to the
NEPRA office but can be performed by mail.?8

Clean Development Mechanism

Pakistan joined the Kyoto Protocol in 2005 and situated
its Designated National Authority (DNA ) inside the en-
vironmental ministry. In 2006 it published the National
Operational Strategy for CDM. In comparison to neigh-
bouring countries like India with hundreds of CDM
projects Pakistan has very few CDM projects. There

28 The Nation 2009
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are currently 14 CDM projects in Pakistan in various
stages of the CDM cycle. Of these 14 projects only few are
based on renewable energies (two hydro, one biomass ).
The untapped potential for CDM projects is regarded as
very high. The low number of CDM projects is due to
several reasons: the late ratification of the Kyoto Protocol
in 2005, a lack of clarity about the CDM process and a
lack of reliable CDM project development companies in
the local market. The textile industry is one of the sec-
tors that has recently shown a strong interest to promote
CDM projects among its members.?

The projects already registered and the ones at validation
can be found in table 10 on the previous page. The web-
site of the Pakistani DNA lists a further 7 projects which
have been approved by the DNA.

International donor activities

GEF - In May 2009 United Nations Global Environ-
ment Facility (GEF) signed a project document with
Alternative Energy Development Board (AEDB) and
Economic Affairs Division (EAD)) for the implementa-
tion of a $19.2 million plan for setting up mini-hydro
power plants in the Chitral district. The agreement for
the project titled ‘Productive Uses of Renewable En-
ergy in Chitral district (PURE-Chitral )’ was signed by
Mikiko Tanaka, Deputy Country Director UNDP, Arif
Alauddin, CEO AEDB and Muhammad Asif, Joint Sec-
retary (UN/China) for EAD. Under the project, 103
micro/mini-hydropower plants (MHPs) would be in-
stalled with a total capacity of 15 MW.?0

ADB - Pakistan has received about US $18.59 billion in
loans since joining the Asian Development Bank (ADB)
in 1966, with about $12.3 billion disbursed as of the end
of 2007. The lending program in 2007 was a record that
included almost $2.0 billion in loans and $20.2 million for
technical assistance grants. ADB is working with the Gov-
ernment and the private sector to improve the country’s
infrastructure, energy security, and basic public services.3!
GTZ - Pakistan is one of the most important partner

countries in German Technical Cooperation (GTZ).

Since the bilateral agreement was signed in 1972, GTZ
has been engaged in Pakistan on behalf of the German
Federal Ministry for Economic Cooperation and Devel-
opment (BMZ). The following four priority areas have
been agreed: Basic education; basic health, family plan-
ning and HIV/AIDS; good governance as well as renew-
able energies and energy efficiency. GTZ is advising the
AEDB on the promotion of renewable energies, particu-
larly solar energy, improvement of political framework
conditions and rural electrification of a total of 400 vil-
lages in Baluchistan and Sind provinces. Experts placed
by the Centre for International Migration and Develop-
ment ( CIM) are supporting AEDB the Pakistan Coun-
cil for Renewable Energy Technology (PCRET) in de-
veloping a solar technology certification laboratory. The
Fraunhofer Institute for Solar Energy Systems of Freiburg,
Germany is providing technical advice on the installation
of the plants. So far some 3000 small solar power plants
have been commissioned in just under 100 villages. 3>

Currently, around 20 donor-financed projects are under
implementation, with total commitments of nearly half a
billion Euro. Of the projects 36 % are involved with the re-

newable sector and 28 % with the energy efhciency sector.

15.6 Market potential for wind energy

Wind energy potential

National Renewable Energy Laboratories (NREL ) USA
under the USAID assistance program in 2007 has car-
ried out a wind resource study of Pakistan and devel-
oped a map showing the wind speed potential available
at 50m altitude.® (htep://www.nrel.gov/wind/pdfs/
final1-1-1pwr50pk.pdf ) The NREL wind resource map
of Pakistan has given a great boost to the wind power de-
velopment activities in the wind corridor regions. These
regions are: The Karachi — Hyderabad region especially
on hilltops, ridges in the northern Indus valley, wind
corridor areas in western Pakistan, high mountainous
regions and hills and ridges in south-western Pakistan.

Now this potential area has become the focal point for

29 UNEP Riso
30 GOP 2009
31 ADB 2009

32 GTZ2009
3 NREL 2007
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the development of wind energy in the near future. As
per the collected data, the coastal belt of Pakistan has a
wind corridor that is 60 km wide and 180 km long. This
corridor has an exploitable wind power potential of up to

50 000 MW of electricity generation.

With regard to production targets for renewable energy
the short term plan aims to develop 680 MW of wind
generation capacity by 2010, 3 730 MW by 2020 and
9 700 MW by 2030.3* The development for the increase

in generation can be seen in table 11.

Framework Conditions for Wind Energy

The Policy for Development of Renewable Energy for

Power Generation, December 2006, provides the follow-

ing incentives for wind energy project developers:

* The provision of land at an attractive cost for wind
energy projects ($ 8 per acre per year),

® Pre-feasibility studies have been done by AEDB,

* Wind data has been measured and analyzed and the
wind data validated by Risoe National Laboratory of
Denmark,

* The wind risk for the first few projects is taken over by
the Government. The term wind risk refers to the fol-
lowing provision: If the wind speed at the wind farm is
below the set benchmark for the site and generation is
reduced accordingly the IPP will nevertheless be paid
according to the benchmark capacity.® and,

* A 15% Return on Equity (ROE) guaranteed as per
NEPRA guidelines (see 1.5).

Licensing and Permitting Procedure
Table 12 on the following page shows the sequence of ac-
tivities required for setting up a wind powered IPP for

sale of all power generated to the grid.

AEDB has issued Letters of Interest ( Lol ) to 93 national
and international investors, 7 of which completed feasi-
bility studies.

The eight following investors have so far applied for grant
of Generation License to NEPRA: New Park Energy

TABLE 11: PROJECTION FOR WIND ENERGY DEVELOP-
MENT UNTIL 2030

Generation Plan  Cumulative Wind

Year (MW) Energy capacity (MW)
2010 680 680
2011 200 880
2012 200 1080
2013 150 1230
2014 200 1430
2015 250 1680
2016 250 1930
2017 400 2330
2018 400 2730
2019 500 3230
2020 500 3730
2021-2030 5970 9700
Source: AEDB 2009

Ltd, Tenaga Generasi Ltd., Green Power (Pvt) Ltd, Win
Power Ltd., Zephyr Power Ltd, Milergo Pakistan Ltd,
Beacon Energy Ltd and Zorlu Enerji Pakistan Ltd.

Current Use of Wind Energy

and Project Pipeline

The Zorlu Enerji 50 MW Project is the first ever wind
power plant of Pakistan and was inaugurated in April
2009 at Jhimpir, Sindh. This project is being developed
by Zorlu Enerji of Turkey and will be completed in two
phases. In the first phase 6 MW were commissioned,
while the complete 50 MW shall be commissioned by
December 2009.3 Zorlu Enerji Groups plans to enhance
the capacity of the wind farm to 300 MW upon successful
completion of the 50 MW phase. NEPRA has awarded
the project a tariff of 12.1057 US cents per kWh (8.3 €c),
which is less than electricity generated from conventional
thermal sources. This tariff is nevertheless assumed to be
deemed sufficient to fulfil the guaranteed ROE for the
wind farm of 15 % as per NEPRA guidelines.

Besides large scale plants the AEDB installed a 40 kW
Micro Wind Turbine Demonstration Unit at Kallar Ka-

34 AEDB 2009
3 GOP 2006

3 AEDB 2009
37 AEDB 2009
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TABLE 12:
PROCEDURE TO SET UP A WIND POWER IPP

Responsible

Step Title

Authority
1 Letter of Interest (Lol) AEDB
2 Land Allocation for Wind Farm AEDB
3 Feasibility Study n.a.
4 Generation License NEPRA
5 Tariff Determination NEPRA

Submission of Performance Guar-
antee by the IPP

7 Letter of Support (LoS) -

8 Energy Purchase Agreement (EPA) NTDC
9 Implementation Agreement (IA) AEDB
10 Financial Close n.a.

Source: AEDB 2009

har, district Chakwal. The project, which is the first effort
in the wind energy sector in the province of Punjab, aims
at the setting up of 160 turbines of 600 w38

Business Climate

Pakistan’s emerging wind industry is facing manifold chal-
lenges. The first challenge is the lack of historical proven
and bankable wind data which is available in western
countries and improves lenders confidence. Furthermore
fluctuations in wind turbine prices make the long-term
planning of projects more complicated. International con-
tractors have currently shown little interest in Pakistan

due to a perceived high risk environment.

As the pilot projects are located on tidal flats (i.c. areas
endangered by frequent flooding), construction costs are
high and land ownership is fragmented. Infrastructure
which is needed for the erection of a wind park is often
insufficient and therefore existing bridges and roads have
to be updated. Another hindrance is the lack of heavy lift
cranes.

The regulatory process is fragmented (see table 12) and
a bureaucratic resistance is being perceived by investors.
The unregulated nature of wind power leads to a nega-
tive bias of the regulatory body which is more used to
deal with thermal power plants. Furthermore technical
requirements are based on thermal power plants.

On the one hand the GOP is offering a wind speed risk
guarantee as an incentive to promote wind project de-
velopment. Yet the drafting of a legal document ( plant
power curve & bench mark energy table ) with considera-
tion of the technical issues, incorporating such a guaran-

tee poses a major challcngc.39

3 AEDB 2009

ke Mayura Botejue 2007
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15.7 Contacts and Addresses

The Alternative Energy

Development Board (AEDB)

House # 3, Street # 8, F-8/3 Islamabad

Tel.: +92 (51) 9262947-50

Email: mailto:support@aedb.orgsupport@aedb.org

Internet: www.aedb.org

The Pakistan Water and

Power Development Authority (WAPDA )
WAPDA House, Sharah-e- Qu’aid—e—Azam, Lahore
Tel: +92 (51) 44869

Fax: +92 (51 9202454

Email: chairman@wapda.gov.pk

Internet: www.wapda.gov.pk

National Transmission Dispatch Company (NTDC)
221 WAPDA House Lahore, Pakistan

Tel.: 492 (042) 9201020

Fax: +92(042) 9210894

Email: itdir@ntdc.com.pk

Internet: www.ntdc.com.pk

Pakistan Electric Power Company (PEPCO)
WAPDA House, Lahore

Tel.: +92-42-9202140

Fax: +92-42-9202402

Email: webinfo@pepco.gov.pk

Internet: www.pepco.gov.pk

Private Power and Infrastructure Board ( PPIB)
50 Nazimuddin Road, F7/4, Islamabad

Tel: +(92) 51920 5421

Fax: +(9251) 921 5723

Email: ppib@ppib.gov.pk

Internet: www.ppib.gov.pk

National Electric Power Regulatory Authority (NEPRA)
PIA Building, 2nd Floor, Fazl-e-Haq Road, Blue Area,
Islamabad

Tel.: +92-51-9217673

Fax:+92-51-9217651

Email: muneer@hotmail.com

Internet: www.nepra.org.pk

National Transmission & Despatch Company
(NTDC)

221 WAPDA House, Lahore

Tel.: 492 (042) 9201020

Fax: +92 (042) 9210894

Email: itdir@ntdc.com.pk

Internet: www.ntdc.com.pk

The Pakistan Council of Renewable EnergyTechnologies
(PCRET)

No. 25, H-9, Islamabad - Pakistan

Tel: +92-51-9258228

Fax: +92-51-9258229

E-mail: akhterp_dr@pcret.gov.pk

Internet: www.pcret.gov.pk/

Designated National Authority

4th Floor, Local Government Building, Sector G- 5/2,
Islamabad — Pakistan

Tel: +92-51-9205622

Fax: +92-51-9207425

E-mail: focalpointdna@cdmpakistan.gov.pk

Internet: http://www.cdmpakistan.gov.pk/cdm_sectari-

rat.html
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