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Utility Scale Solar and Wind Since the adoption of the 2006 Renewable Energy Policy, approximately 2,500 MW of utility-scale

Power Development in AsE§w?0d'~d+d 8?20d'_+dEST'DA~ E‘Fo;0F8t]""gc'?2dd+'8+ctgOO0OdR'§+'VOEE
Pakistan is slow 'E AdFtc'"” cd‘'l| 80dEF8§00 ' @;dE@t§ +'Totdc'DI@Tc<'"god ?2dd+|RdOgTdR"... E
Trends in Installed Energy Pakistan has witnessed significant milestones in its installed energy capacity, reflecting both
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decade Overview with increased investments in renewable sources, alongside ongoing reliance on traditional fossil
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Levelized Tariff and Cost A comparison of solar and wind tariffs in 2015 and 2023 reveals that the tariffs have dropped to
trends for VRE plants over g? ft* \' ..'t"dS8E‘8§+8t80O0'tgES... .. |'™”"8§c'§+R8Fgtdc'g'cf?ctg+t8§0O'EdRfFt
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Global cost savings through The overall module costs have reduced worldwide and, since 2000s approximately of USD 500
Variable Renewable Energy billion has been saved by the countries after integrating Renewables to their system with China and
DA~ E‘§+tdSEgt§ +* A-R89'0OdoRE+S't"d'EgFd|
Utility scale project VE AdFt'RdedO ;8d=+t'..gFdc'+fddE fc'tdF"+8F@gO{' ..8+0+F800{'0+R'EdSfOg
development Barriers disparity complicates investment for local stakeholders, while challenges in the transmission and
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Strategic Approaches for » Consistent policies and implementation of developed policies is essential for utility scale VRE
Pakistan’s utility scale RdedO ;8d+t{'g0 +S‘"§t"'§+odctdd+tc'§+'SESER'd RAE+§igt§ +|
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*  This work — a continuation of our research efforts in promoting VRE in
country’s power mix - aims to highlight the bottlenecks in utility scale solar
and wind power development, and present financial implications of such
? ttOd+dFEc]|""

»  For this analysis we have dissected the project costs of solar and wind
power projects gathered through publicly available data on National Electric
v "'dE‘~dSfOp@t EY' ft” ESt]'D+_v~ E‘"d?c8td{'sccdccdR‘'t"d§E
years, and identified the project cost heads that need attention

» To engage with policymakers on addressing the causes for inflated project
F ctc'... E'Ed+d"2?0d';E AdFtc|

* To assert the need for implementation of policies and timelines in facilitating
the renewable energy projects development
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Variable Renewable Energy

DA~ _E'” "daedE‘'’gc'Rdaog
slowly in the past decade since

its entry in the generation mix

% EtfQt” ‘ddSg attc'D#
solar energy were integrated

into the grid in 2023, while no

wind energy was added during

the same year

E"dEdgc* | ‘sE°
renewables became part of
grid in 2023
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To date, two renewable energy
; O8F8dc'"gud?2dd+"...

RE Policy 2006
ARE Policy 2019

ARE policy 2019 is continuation
of RE policy 2006

ARE Policy 2019 clearly

defined goals for 20% alternate
Ed+d" g?0d‘d+dESY";dxH
by 2025, and 30% by 2030

With 2025 around the corner,
A~ ‘c’gEd‘ctg+Rc'ot'a"
in the national grid
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10/14/2017
HarapE?"?i‘oelzr(Pvt.) As per PPIB repOI’tS a total

capacity of 21,123 MW of
4/14/2022
Atlas Solar Limited (formerly Therma| Power P|ants has

Zhenfa Pakistan New Energy
Company (Pvt.) Ltd

7/15/2015

Quaid-e-Azam Solar
Power (Pvt.) Limited

been added to the power mix
2/1/2024

Helios Power

7/31/2016

Crest Energy .
Pakistan Limited |

since the private power policy

5/31/2016 1/19/2024
Appolo Solar Meridian Energy
Development (Pvt) Ltd.

Pakistan Limited

12/13/2017

Al Power (Pvt.)
Limited

While a total capacity of 680
7/31/2016

Best Green Energy
Pakistan Limited

MW of Solar has been installed

1/10/2024

HNDS Energy
(Pvt) Ltd

since the first solar power
project entered Pakistan’s
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SOLAR RESOURCE MAP
PHOTOVOLTAIC POWER POTENTIAL v e~ L ESMAP  CIIEED)

., Fo
MODEL UNCERTAINTY REDUCED
BY GROUND MEASUREMENTS

Over 100,000 MW of electricity from
sunlight could be generated, particularly
§+'EdS§ +c'"8t"8+t"d'«f++T'A

The annual average daily global
radiation of Pakistan is:

e« " E8§] +tgO'DejAE‘r ‘# MO '
. 208Afd'De™AE‘A ‘# M3 **

o

™ "d'38§+80f0'p++fo0O‘'gudEBS:
in Pakistan is higher than the world
gadEgSd'g++fos0'gedEgSd'Ro

Long-term average of daily/yearly sum, period 1999-2016 0 100 km
Daily sum: < 3.4 3.8 4.2 4.6 5.0 5.4 58 >
‘ kWh/kWp
Yearly sum: < 1241 1387 1534 1680 1826 1972 2118 >

This map is published by the World Bank Group, funded by ESMAP, and prepared by Solargis. For more information and terms of use, please visit http://globalsolaratlas.info.




Commercially operational wind plants in Pakistan with their respective CODs

A total capacity of

{ | ‘#E* ..'"8=
has been installed
since 2013 in

*"gE Q "80;8E"'"
F EESR E|’

2015
No. of plants: 2
Capacity added : 102.8 MW

As per longterm

power generation

,0g+"... E £
{ +O1T‘ HE"

wind will be added

in the national grid in

+dxt° ‘YdgEc|®

No. of plants: 1
Capacity added:




Wind data, provided by Pakistan’s Meteorological
Department, measures Pakistan’s coastal belt at 60km :
De"gE Q dt§'Ag~RpgE<‘g+R‘ EJ'O +S|* "§8
corridor, in the Sindh Province in southeast Pakistan has '
; td+t820‘t ‘'Sd+dEgtd'd Ed't’g+' ‘S§Sg g

Exploitable potential of electricity generation through
"§+R‘tfE?8+dc‘ctg+Rc‘ot' { #E'gt't"8§c'?(

Currently, 36 private wind projects are operating,
E RfF§+S'g;;E +8datdd " #E




Utility scale solar and
wind power plants are
concentrated in the provinces

of Punjab and Sindh

Source: Author’s own analysis
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2022 USD/kW
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Source: IRENA Renewable power generation costs_in_2022
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The global weighted

average levelized cost of
dOdFtESF&8t'D 1@ _
commissioned utility-scale
solar PV projects fell by 88%
?2dt"dd+" ‘g+ R’ | ¢

The LCOE of utility scale
onshore and offshore
wind fell by 68% and 60%

Edc;dFt§adO |

Economies of scale,

increased competitiveness,

and maturity in this sector,

are primary sources of
RAFO8+d'§~‘t"dcd‘;E
Evolving supply chains have
also contributed to declining
prices of utility scale projects




2022 USD/kwW

The global weighted
average levelized cost of
dOdFtE8SF8§t‘'D 1@ _

Total installed cost Capacity factor . . IF
%00 S oL commissioned utility-scale
=R - solar PV projects fell by 88%
S wrfl SO% T o T ?2dt"dd=+" ‘g+ R’ | ‘

Prior to 2016, the decline in

utility scale solar projects

was majorly attributed

to decline in modules

prices, whereas after 2016

improvements have been

o 0% witnessed in Balance of

System costs contributing to
\'RdFO§+d‘§=+';E Ad
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Source: IRENA Renewable power generation costs_in_2022




2022 USD/kW

Share of cost decline

The global weighted
average levelized cost of
dOdFtESF§tY'D 1@ _E"

6000 5124 -1854 commissioned utility-scale

4000 . 486 4, solar PV projects fell by 88%
s 3 30 4104 1833 <305 173 " .- L D ‘
2000 — l 124 a5 -83 2dt"dd - 7g+R |
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: °¢ I < £3 3 ? °s 1% ¢ £3 Prior to 2016, the decline in
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"3 -3 utility scale solar projects
o0 s6% B 32 B was majorly attributed
75% . 18% to decline in modules
155 s |
50% s % o prices, whereas after 2016
11% I .
25% e o improvements have been
0% —

witnessed in Balance of

System costs contributing to
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Source: IRENA Renewable power generation costs_in_2022




Asia RE Installed capacity/GW 2023

Rest of Asia
16.9%

« fFEFde'A~_+ '~ _+

8.9%

China

74.2%

Global Savings billion USD 2022

Oceania
1.5%

Eurasia

2.9%

Africa

3.6% Europe
33.8%

North America
4.4%
South America
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Levelized Tariff Trends (Solar)
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* Areview of tariff determinations of operational projects and projects in pipeline depicts the potential for savings in project costs that have
dcFgOgtdR‘?dFafcd"

e Source: Author’ own analysis from NEPRA Solar and Wind IPPs Generation Tariffs
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Inadequate Reactive Power Support and Absence of Ancillary Services Market: Inadequate Grid Monitoring ,and Outdated

Voltage Stability: Technology used by System Operator

Long transmission lines and increased Current structure does not support the Current system is not capable f real-time

capacitance amplifies voltage leading to procurement of power system stability monitoring with over 60% of network not being

network stability (oo W =R RN S0 Mol R Bl S G SR KR -Re BN =07 AeNe  monitored in real-time and relies on old methods
All thermal power is engaged on take or pay e BETEERET < d]
basis, rather than take and pay to care for ¥+t80" g+ {*<1 T *"gR*'+ t'?2dd=+"...fO
baseload implemented at NTDC, and it covered only 20% of

the grid







Curtailed plants in 2023 comprise
of 6 solar power plants and 35 wind
; "dE*;0@+tc'8+'%O" A

v "dE';fEF"@cdE‘'DIvv "eE]
obligated to pay VRE plants for
non-project based missed volume

such as transmission constraints

and scheduled outages, as they
engage with the grid on a ‘Must
~f+j'ctatfc|’

Unlike thermal power plants which

are paid capacity payments for

their full capacity, VRE plants are

paid NPMV based on their capacity

..0Ft Ec'D "~ \*'..
E'"§+R<

VRE is discriminately curtailed
as a first choice despite it being
the least costly source of power
Sd+dEgt§ +|* t't§ddc’
power is continued to generate
from costly and environmentally

RodoS8§+S'... cc8§0'...fdOg
Source: NEPRA State of Industry Report 2023
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Mostly solar projects have been

installed by Chinese investors as part
of the CPEC, or financing from Chinese
?g+Ec|

A handful of local banks have been
involved in local financing including
Bank of Punjab, United Bank Limited,
Bank Alfalah, MCB Bank

Most local financing transactions were
refinanced at 6% under the State

Ag+E' ...'VBES8ctg+jc'D<«AvjcH
Scheme for Renewable Energy

launched in 2016

i "dedE{‘... E‘'t"d";dES§ R"
to SBP refinancing scheme, interest
"gc'F'g+SdR'gt' AA@~"*;
cC;EdgR';fcfa OO gE f=
highlighting that the interest costs
could have been lower for interest
during construction cost head

While number of solar and wind project
receiving local financing have been

O "{‘'t"dEd‘'8c‘'+ ‘*;OdRSdMF
by the banking institutions to limit their
financing for fossil fuel projects
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Increased Financing Costs

Increased Tariffs
Lowers Investor Confidence




Total Project Total Project Cost/
Cost/ Million #8008 +'~f;ddc'O
~f;ddc‘D ¥V~ | DM M

Yeov -~ | f

D ~ N EI

Total Project
Cost/ million
usb

Description

e #E's #E 125

e #E's #E 338

7 #E's #E 129

Adt"dd=+"* ‘g+R" {*V ~M¥«T'd+*F"g+Sd'Egtd*"@gc'8§+..0gtdR"* | ‘t§ddc
‘RAtdEd§+ot§ +*... E‘'c OgE‘;E AdFtc{'v ~M¥<T'd+*F”g+Sd'Egtd‘"gc'cdt'gt"

A+ f.: .. E +t'tgES§
VE AdFt'F ctc'cfF”'gc'_+S8§+ddE§+S{'VE FfEddd+t'g+R‘l +ctEfFt§ +'D_VIE‘F ctc{' % 8+@+F8§+S'F ct
Ed'§+FEdgcdR‘?'eg'...0Ft E*'| ' +'gudE@gSd

“"§F"*"dEd‘R OO@E'Rd+ 88+gtdR't"dEd...




E§t"'Edc;dFt't ‘Ef;:dd'R OO@gE'd+F"g+Sd'Egtd‘'cgE8gt§ +{‘'ot't’d't§dd"' ..'1@T* ...* tOgc‘c OgE{ "d‘cq
adEgOO‘'F ct|

Actual project cost in rupees at the time of commercial operations is generally higher than the costs determined in the
f,...E +t'tgES ‘RAtdE08+@t8 +c|’

Sources: Author’s own analysis of Atlas Solar Tariff Petitions NEPRA




Reviewing Annual Trends: While EPC Costs for Wind Power Projects have Declined in Dollar Terms Over the Years, an Increase Is
Observed When Considered in Rupees
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Solar Plants victim of regulatory and institutional delays with either pending CODs, or unknown development status




Category | Projects:

Projects which have received Letter of

Support by the government

;§|d|‘'t"d8E‘'8§+8t8090‘...dgc8§?80

been approved, they have received tariff

and generation licenses, and submitted

performance guarantees and now working
+‘t"d8E‘...8§+8+F880‘FO cd<

Category Il Projects:

Projects which have received Letter of
Intent, Tariff Determination and Generation
License

Category lll Projects:

Projects which have received Letter of
Intent prior to RE Policy 2006 expiry, they

will proceed under competitive bidding if
Afg0O8§..8dR




i ¢

™ 'd:0g+t'§c'+ "'F +c8RJEdR'@c'g'FgtdS ET* ‘;E AdFt'g+R'8§c‘d+;dFtdR"t °

Sources: Author’s own analysis of Access Solar Tariff Petitions NEPRA




<

Although receiving LOI in 2016,
2 years prior to RE Policy 2006
expiry, and completing all the
milestones to be eligible for
LOS, except for the ones in
which NEPRA delayed their tariff

determination despite availability

of tariff petition, the project that
could have installed in Balochistan,
+ " ORc'g+'f+E+ "+'ctot

Sources: Author’s own analysis of Enertech Bostan Tariff Petitions NEPRA




Sources: Author’s own analysis of Burj Wind Tariff Petitions NEPRA




Military dictatorships have been long-lived and recurrent whereas periods of democracy have been short-lived

Last decade is marked with significant incidences of political unrest, prolonged protests, overturning governments
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VRE project costs have mainly amplified because of
political, economic, and regulatory barriers

Our policies and regulatory frameworks still benefit
™M dEd@O'g+R'iTRAO‘tdF”+ O S&dc

Infrastructure enhancement for thermal generation
gEd'..gFdR‘"8t"'+ ‘Edc8ctg+Fd*;d|S|‘c;E
O8+dc't ‘tEg+c; Et'F sO<'""dEdgc‘'SE§R"
incorporate more VRE share has never been prioritized
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B 'Tdod0O *As:0ded=te?20dv OsMsdeAs8E RfFd' E':E 6 td'SEdd+ ERAFSAR Fo;0F6tT" ... 'O FaO ' dEC

which meeting the targets is linked to climate bonds to raise capital specifically in energy space so that they begin to
accountability measures as well .. E'Ed+d"2?20d‘d+dESY‘;E AdFtc |lbd8k’at¢RE as an opportunity to innovate
can be attractive to both domestic and the outdated systems rather than a
§+tdE+@t§ +g0O‘§+udct Ec| problematic technology
B I iEcpOce+R ;dESStc EdAfSJdR“%BNCtdE B cte?Od §+adctdd+t [olEc?8dttt ‘dF O S§FEO ' cfctog=
investors from government entities should by creating policy consistency and market seek to go beyond “business-as-usual’
be provided within the defined timelines ' EdR8Ftg?808tT|'_+cfEd‘'tEg+c; o Ea;§tBO8Ct'...8§-g+Fd‘cfctdd'a;;E
under policies market operations, including pricing and De §+S'?df +R‘t"d'E8CcE‘@g+R'Edtf
regulatory changes, to build investor which are the fundamental determinants
F +...8Rd+Fd| .. E';E8ngtd‘8+uodct Ec<*

l | Rufa+FdR‘...§+z+F§z0‘E§cE‘.a+|szJBd+t§u§cd‘ FQO‘A+odct6d.c1?_{[+ézSd‘§+‘;f’?O§F‘z"zEd+dcc‘z

tools must be introduced by the banking mandating local banks to green their advocacy about economic and

institutions to shield against volatile financing mix, lowering their reserve environmental benefits of VRE projects to

interest rates, or curreny movements EdJAf8Eddd+tc{' E';E n8§R&§+S'F +FXfcE@RpENOEF‘'s+R‘; O8t§FoO'cf;
Od+R8§+S*‘Egtdc‘'... E‘A~_‘:E AdFtcdnd publicize successful VRE projects

in Pakistan to demonstrate the sector’s
 td+t8§00'0+R'OttEgFt'oRREt§ + o






