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Introduction

SAARC Energy Centre Islamabad, under its approved Program Activities for the year
2020, successfully conducted a Webinar to Disseminate the Study on “Infrastructure and
Enabling Environment for Road Electric Transport in the SAARC Member States” on Tuesday,

5th May 2020. The agenda of the webinar is available at Annexure-I.

1. The main focus of the webinar was towards dissemination of the findings and
recommendations of the study to the delegates from the SAARC Member States to get their
feedback and comments for value addition and further improvement of the study report.
Areas discussed were: Study Approach and Methodology, Global EV Scenario and Future
Growth, EV Types and Battery Technologies, EV Business Models, Key Drivers for EV
Adoption in SAARC, and Country-wise Recommendations. Furthermore, China’s rapid

journey towards EV and Pakistan’s current EV landscape were also discussed.

Participation

2. The webinar was attended by a total of 116 professionals representing public sector
organizations, academia, private sector, and other stakeholders from within and outside
the SAARC region. The Study Authors from India Smart Grid Forum and Resource Persons
from China and Pakistan shared their knowledge of technologies, government policies,
existing practices, and international experience in the field of Electric Vehicles. The

participant’s listis available at Annexure-II.
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Description

3. The webinar started with welcome remarks by Program Coordinator, Mr.
Muhammad Umar Mukhtar, from SAARC Energy Centre. The technical session comprised
of presentations by the Resource Persons. Each presentation was followed by a brief Q&A
session. The program coordinator read-out conclusions, which were gathered during the
webinar. Before closing the webinar, the Program Coordinator from SAARC Energy Centre

offered remarks of appreciation to all the participants and Resource Persons.

Technical Proceedings

4, All the presentations delivered during the webinar are available at SEC’s website

www.saarcenergy.org. The list of Resource Persons / Experts is available at Annexure-lI|

and presentations made by them at Annexure-IV. Brief information about each delivered

presentation is as follows:

Presentation 1 — Introduction to the Study and ISGF

Mr. Reji Kumar Pillai, President India Smart Grid Forum & Ms. Reena Suri, Executive Director ISGF

5. Mr. Pillai is a well-known name in India with regards to smart grids and electric
vehicles and advises the Government of India on EV policies. Being the Team Lead of the
study author team, he started the technical proceedings by providing a brief introduction
to the study, including its aims, objectives, and key areas of focus. He, along with fellow
colleague Ms. Reena Suri also introduced the credentials of India Smart Grid Forum (ISGF)

to the participants, especially their past work on electric vehicles,

Presentation 2 — Study Approach, Methodology, Outcomes, & Findings
Mr. Suddhasatta Kundu, Technical Manager, India Smart Grid Forum

6. Mr. Suddhasatta Kundu has vast experience in planning and developing EV projects
and studies in India, and was a key part of the study team. He apprised the participants on
the approach and methodology taken for the study report. Furthermore, Mr. Kundu
explained the Global EV Scenario and gave a detailed technical overview of the types of EVs
and the battery technologies covered in the study report. He comprehensively covered the
study outcomes and presented a thorough roadmap for each SAARC Member State for
adopting EVs. Finally, he concluded his presentation by explaining the Electric Vehicle
Maturity Model to the participants, based on which the country-wise roadmaps and

recommendations were developed.

Presentation 3 — Manufacturing of BEV: Discussion on Global Trends and Pakistan
Dr. Shakeel Sadiq Jajja, Assistant Professor, Lahore University of Management Sciences

7. Dr. Shakeel discussed the technical aspects of Electric Vehicles in detail and

informed the participants of the perspectives and issues related to the manufacturing of
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EVs. He presented the key components of EVs with regards to local manufacturing and

comprehensively described the EV manufacturing value chain in Pakistan.

8. According to Dr. Shakeel, Pakistan’s industry with regardsto battery manufacturing
mainly focuses on lead-acid batteries, and there is not enough focus on lithium-ion
batteries. Furthermore, he informed the participants that various motor manufacturers
exist in Pakistan, but they lackin motor quality and sophistication because mostly recycled
and scrapped material isused for motor manufacturing. He further informed that controller
manufacturing is non-existent in Pakistan, and stressed the need for universities and R&D

institutes to shift their focus towards EV research.

Presentation 4 — The Road to Electrification in China

Mr. Alan Liu, CEO, GH Energy, China

9. Mr. Liu presented a comprehensive overview of China’s EV revolution and informed
the participants how China rapidly became a world leader in EV manufacturing and
adoption. He started his presentation by describing the current situation of EVs in China
and apprised the participants that around 1.2 million EVs were sold in China in 2019 alone.
Mr. Liu stated that since 2014, over 200 startups in China have been developing and
manufacturing EVs, and the focus is now on integrating artificial intelligence and 5G
technology to develop intelligent EVs. He also described that due to China’s dependence
on imported oil, the government has prioritized the electrification of the transport sector
through EVs.

Feedback Session and Conclusion

Mr. Muhammad Umar Mukhtar, Research Fellow (Energy, Transport & Environment),
SAARC Energy Centre

10. Mr. Mukhtar moderated a feedback session for getting insights and comments from
the participants with regards to the study report. The participants did not have any specific
comments regarding the study; however, they were keen to ask more questions from the
study authors regarding general EV topics and trending EV technologies. The participants
were given the chance to openly interact with the Resource Persons and ask questions on
wide-ranging topics such as charging standards, EV life cycle impact, technology
localization, Pakistan EV policy, EV maturity model, and the longest distance covered by
EVs in India. At the end of the session, Mr. Mukhtar thanked everyone for their active
participation in the session. He informed the participants that the draft study report has
been uploaded on the SEC website, and requested them to go through the study report to

share study-related feedback and comments in the email.
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Closing of Webinar

Mr. Muhammad Umar Mukhtar, Research Fellow (Energy, Transport & Environment),
SAARC Energy Centre

11. Mr. Muhammad Umar Mukhtar informed all the participants that the presentations

will be available on SAARC Energy Centre’s website (www.saarcenergy.org). He requested

the participants to submit suggestions and comments to the SEC for any further
improvement to the study report. He informed the participants that they may also suggest
and submit any topics of their interest to the SEC for arranging future webinars. He closed

the webinar with a thank you note to everyone attending the Webinar.

12. All the presentations delivered during the webinar are available at SEC’s website

WWww.saarcenergy.org.

Page 4 of 49


http://www.saarcenergy.org/
http://www.saarcenergy.org/

Annexures




Annexure-|

Webinar Agenda

Webinar to Disseminate the Study on “Infrastructure and Enabling
Environment for Road Electric Transport in SAARC Member States”

Tuesday, 5th February 2020

1100 - 1105

1105 -1125

1125-1145

1145 - 1150

1150 - 1225

1225-1230

1230 - 1245

1245 - 1305

1305 -1310

1310-1330

1330 -1335
1335-1345
1345

Introduction

Introduction to the Study and ISGF

Presenter: Mr. Reji Kumar Pillai (President — India Smart Grid Forum)
Approach and Methodology of the Study

Presenter: Mr. Suddhasatta Kundu (Technical Manager — ISGF)

Q & A session

Study Outcomes, Findings, and Recommendations
Presenter: Mr. Suddhasatta Kundu (Technical Manager — ISGF)
Q & A session

Study Report Feedback Session

Moderator: Mr. Muhammad Umar Mukhtar — RF(ETE) SAARC Energy Center
Manufacturing of BEVs: Discussion on Global Trends and Pakistan
Presenter: Dr. Shakeel Sadiq Jajja (Assistant Professor — LUMS)

Q & A session

The Road to Electrification in China
Presenter: Mr. Alan Liu (CEO — GH Energy)

Q & A session
Summarizing Conclusions and Recommendations of Webinar

Closing of Webinar

Information for the participants:

1. All times mentioned in the agenda are according to Pakistan Standard Time (PKT). The

participants from the other Member States may attend Webinar by following their own

national time. The time conversion for all Member States is given below for reference:

Country

Afghanistan

Bangladesh Bhutan India Maldives Nepal Sri Lanka

Local time

(PKT-00:30)

(PKT+01:00) | (PKT+01:00) | (PKT+00:30) PKT (PKT+00:45) | (PKT+00:30)

2. The participants can ask questions to presenters by typing questions or clicking to the

raised hand option into the Attendees pane of the main window of GotoWebinar

software. You may send in your questions at any time during the presentations; we will

collect these and address them during the Q&A session at the end of each presentation.

3. All participants can also submit comments/views and/or observations on a webinar to

SAARC Energy Centre through email to Mr. Muhammad Umar Mukhtar, Research Fellow
(ETE) (rfete@saarcenergy.org) by 12th May 2020.
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List of Participants
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S.No. First Name Last Name Email address
1 Rabnawaz Anjum rabnawaz.anjum@kapco.com.pk
2 Muhammad Asad Malik asad.malik@gil.com.pk
3 Hafsa Chohan hafsa.gayyum96@gmail.com
4 Ugyen Yoezr ugyen.dhps@gmail.com
5 Mujtaba Yagoob mujtabayagoob@yahoo.com
6 Muhammad Ali Qureshi m.qureshi2@unido.org
7 Stuart Zhang sanping.zhang@siemens.com
8 Arshad Bajwa afbajwa@gmail.com
9 Jamil Masud jamil.masud@sepproject.com
10 Ashraf Hossain Bhuiyan ahossain@idcol.org
11 Balasubramanyam Karnam bala.k@indiasmartgrid.org
12 Hussni Mubrak Azizi Hussni.azizi@gmail.com
13 Amar uddin amaruddin4d@gmail.com
14 Dibya Adhikari dibyaadhikari33@gmail.com
15 Dr Fatima Alvi fatimaalvi2007@gmail.com
16 Umer Younis umer.younis@hotmail.com
17 Aminath Maiha Hameed aminath.maiha@environment.gov.mv
18 Fakhar Alam fakhar2879@gmail.com
19 Junaid Khan tojunaid@gmail.com
20 Hassan Zaidi hassan.zaidi@totalparco.com.pk
21 Abid Latif abid.latif @totalparco.com.pk
22 Nirmal Paudel nirmal323@gmail.com
23 Tula poudel rfet@saarcenergy.org
24 Abdullah Salaam abdullah.salaam@live.com
25 Humairah Jabeen humairah jabeen@hotmail.com
26 Munal Akhtar munalakhtar@yahoo.com
27 Pratik Karki pratikkarki77@gmail.com
28 Tahir Igbal tahirse6393@gmail.com
29 Farrukh Igbal dgun@mofa.gov.pk
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S.No. First Name Last Name Email address
30 Ali Waqgas Malik dr.dr.aliwagas@gmail.com
31 Hasibullah Qazizada hasibullahqazizada7.5@gmail.com
32 SAYAK MULLICK sayak5648@gmail.com
33 Ritwik Ray Chaudhuri | ritwik.raychaudhuri9é@gmail.com
34 Muhammad Khayyam Ilyas khayyam.ilyas@gmail.com
35 Imran Ali Shah coaltechnology@gmail.com
36 Aayush Anand aayushanandpathak@gmail.com
37 Alan Llu Ichskghbd @hotmail.com
38 Mir Muhammad mir.mangi@gmail.com
39 Jahanzeb Hassan jahanzeb.rsl@gmail.com
40 Sujan Adhikari adhikariisujan@gmail.com
41 Mehnaz Gardezi cs@saarcenergy.org
42 Muhammad Adnan Arshad madnan_arshad@hotmail.com
43 shoaib ahmad ddcoord@saarcenergy.org
44 Kush Lohana kushlohanal998@gmail.com
45 Ilhsan Marwat rfee @saarcenergy.org
46 Subash Panta subpan.kha@gmail.com
47 Junaid Ahmed junaid0235@gmail.com
48 Muhammed Khalil Anjum khalilanjum350@gmail.com
49 Farman Marwat acctt.asstt@saarcenergy.org
50 Muhammad Awais admin.asstt@saarcenergy.org
51 Owais Khan 19060025@Iums.edu.pk
52 Wania Rafi wania.rafi@ke.com
53 Anam Igbal anam.igbal@lums.edu.pk
54 Buland Siddiqui buland.siddiqui@sepproject.com
55 nauman hussain sfo@saarcenergy.org
56 Mohammad Abubakr Javed abubakr.javed@lums.edu.pk
57 Saad Latif saad.latif @ke.com.pk
58 Malik Faizan malik.faizan@lums.edu.pk
59 Aijaz Ahmed aijsiddigi@yahoo.com
60 Arif Goheer arifgoheer@gmail.com
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S.No. First Name Last Name Email address
61 Sidra Farooqi sidra_faroogii@hotmail.com
62 Ali Hussain Umar Bhatti alihussain_95@outlook.com
63 Kifayatullah Kalhoro electronics _engineer91@yahoo.com
64 Engr Gulzar Ahmed Memon engrgulzarmemon@hotmail.com
65 Akbar Yusuf Akbar.Yusuf @sepproject.com
66 Iram Shahzadi iramrvc@gmail.com
67 Malik Arslan malik.arslan@lums.edu.pk
68 Mehak Masood mehakmasood@gmail.com
69 Muhammad Muzzamil mohammadmuzzamil@hotmail.com
70 Sarfaraz khan sarfaraz.npo@gmail.com
71 Ali Khan ali.khan@akla.com.pk
72 Ahsan Zaheer 18020324@lums.edu.pk
73 Ali Husnain ali.husnain@wwindea-pk.org
74 Donald McCubbin dmccubbin@usaid.gov
75 Imran Ahmed engr _imran.ahmed@yahoo.com
76 Tasneem Chowdhrey tchowdhrey@hotmail.com
77 Mohammad Arham Sohail mohammad.sohail@lums.edu.pk
78 Naveed Arshad naveedarshad@lums.edu.pk
79 Muhammad Huzaifa Qasmi huzaifagasmi2011@gmail.com
80 Muhammad Usman Tahir musmantahirle@gmail.com
81 Sultan Khan sfakhan@meconsultonline.com
82 Ahmad Talha rftt@saarcenergy.org
83 Naveed Qureshi gnaveed777@gmail.com
84 Sana Qayum sanaagayum@gmail.com
85 Farhana Chowdhury solartieltd@gmail.com
86 Bhaskar Pradhan plet@saarcenergy.org
87 Prashanthi Narangoda director@saarcculture.org
88 Nimal Perera nimal pr@sltnet.lk
89 Laveet Kumar laveet.kumar@gmail.com
90 Gonzalo Duran ceo@aerometro.org
91 Faisal Abbas faisalabbas4513@gmail.com

Page 9 of49




Annexure-l|

S.No. First Name Last Name Email address
92 Rajesh P prajesh@asci.org.in
93 Abdul Wahab wahab.saarc@gmail.com
94 Abdul Wahab deo@saarcenergy.org
95 Shuvam Sarkar Roy shuvam@indiasmartgrid.org
96 zain ul abedin khewa engineerzainl7@gmail.com
97 Asad Mahmood asadm_ 46@yahoo.com
98 KiJoon Kim Kim kikim@adb.org
99 RejiKumar Pillai reji@rejikumar.com
100 SUDDHASATTA KUNDU s.kundu@indiasmartgrid.org
101 Nazrul Islam epnz2009@gmail.com
102 S M Mohibur Rahman mohib9@gmail.com
103 Ahsan Javed ahsan@saarcenergy.org
104 Reena Suri reena.suri@indiasmartgrid.org
105 Tanvir Ahmad pltt@saarcenergy.org
106 pradeep kumar ravichandran.pradeep.kumar@pwc.com
107 Huma Kamran pstodirector@saarcenergy.org
108 Gopal Basnet yiur_gopalbasnet@yahoo.com
109 Abdallah Baba abdallah.baba@gmail.com
110 Saad Zaheer saadzaheer@gmail.com
111 Jitaditya Dey jitaditya.dey@pwc.com
112 Tanvir Ahmad tanvir.ahmad@yahoo.com
113 Bhim gautam journalistbhim@gmail.com
114 | Tehseen llahi engineer_tehseen@yahoo.com
115 Khurram Shabbir khurram.shabbir@live.com
116 Mirza Itaf Hussain altafmirza878@gmail.com
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List of Presenters/Resource Persons

S. No. Name Designation Organization Email address

1. 'F\’/iIITéiReJI Kumar President India Smart Grid Forum reji@rejikumar.com

2 Mr. Suddhasatta | Technical India Smart Grid Forum s.kundu@indiasmartgrid.org
Kundu Manager

3. Ms. Reena Suri E).(ecutlve India Smart Grid Forum Reena.suri@indiasmartgrid.

Director org

a Dr. .Shak‘gel Assistant Lahore Unlver5|ty of ssj@lums.edu.pk
Sadiq Jajja Professor Management Sciences

5. Mr. Alan Liu CEO GH Energy alanliu@ghed.com.cn
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Annexure-1V

Presentations Delivered During the Webinar

1. “Study on Infrastructure and Enabling Environment for Road Electric Transport in the

SAARC Member States” by Mr. Reji Kumar Pillai, Ms. Reena Suri and Mr. Suddhasatta
Kundu (ISGF)

ISOGF

mou e e P

Study on Infrastructure and Enabling Environment for
Road Electric Transport in SAARC Member States

ISOF

India Smart Grid Forum

Date: 5™ May 2020

About ISGF

A Pub

c Private Partnership imitictive of Ministry of Power, Government

r$c
"
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ISGF Credentials on E-Mobility ISGF

= Development of implementation roadman for electrification of public trarsportation in Kolkstz -
= Establishment of charging stations for deployment of B0 electric buses (FANE- 1} in Kolkata

*  Advizory Services on scaling up of electric maobility deployment for the Transport Department of West Bangal, India
& Study on Infrastructure and Enabling Environment for Road Electric Transport in SAARC Member States

* Feasibility study on mtroduction of electric vehicles in the Sundarbans mangrowes with special focus on the forest
fringe parts of indian Sundarbans

* Detailed Planning Studies for installation of Electric Vehide Charging Stations and network upgradation in
EBangalore City {on going)

= Preparation of proposal for Afanar Energy Pet. Ltd. |, Sawdi Arabia for aliotment of Charging Statons wnder Fame 1l
Scheme in Cities

* Artive participation and contributson in BIS ETD-51 Committee for preparation of Indian standands for EY Charging
Infrastructure (517017 series)

= Agvised/ Advising several states on formulation of EV Policies (Kamataks, Keraly and West Bengal)

ISGF Credentials on E-Mobility ISGF

—cu e e Lo

* Worked with Forum of Regulators (FOR) and several State Electnicty Regulatory Commissions for
creation of separate electricity tariff siab for EV charging — presently 16 states have special EV tariff

* Conducted a series of brainstorming sessions with different stakeholders and submitted
the recommendations to Ministry of Power (MoP}, based on which MoP issued order darifying that EV
Charging Business does not require separate license

= Published following White Papers:

o Electric Vehide Charging Stations Business Models in India {2018)

o Electric Vehicle Policies and Electricity Tariff for EV charging in India (2019)

o Electric Vehicles: A Sustainable Solution for Air Pollution in Delhi (2016)
Palicy Framework for Electric Rickshaws in Delhi (2014)

0
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ISGF Credentials on Smart Grids, RE etc ISGF

=i Yee G e

LR
Smart Gne Vision and Roadmap for India (2013)

Assisted Ministry of Power, Gowt. of India in preparation of the Framework for National Smart Gnd Mission (2014)
Smart Grid Roadmap for Perusahaan Listrik Negara (PLN). Indonesia (2018)

Smart Grid Roadmap for Bangalore Electricity Supply Company (2017-18)
Development of Roadmap for Smart Grid-Concepts, Practices and Technologies in SAARC Region (2018)
Energy Sworage System Roadmap for india (2018)

Peer 10 Peer (P2P) Trading Piatiorm on Slockchaim Technology for Trading of Solar Power at Customer Premses in
Untar Pradesh, india (on going)

Designing of Time of Use Blectncity Tarfff in the Siate of Gujarat (on gong)
Smart Grid Handbook for Regulators and Policy Makers (2017)

AMI Rofiout Strategy and Cost Benefit Analysis in Inda (2018)

Next Generation Smart Metering — IP Meterng (2016)

Ungeartook Cyber Securty Preparsdness Survey of Utlities and prepared Cyder Secunty Manual for Electne Utlines
n coliaboration with National Critical Information Infrastructure Protection Center (NCIIPC)

ISGF

— e e fr e

Study on Infrastructure and Enabling
Environment for Road Electric Transport in
SAARC Member States
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Project Brief and Objectives ISGF

= Y e b
L

* SAARC Energy Centre has been awarded the project “Study on Infrostructure and Enabling
Environment for Rood Electric Transport in SAARC Member States™ to India Smart Gnd Forum on 1st

June 2018.
Project Readmess assessment for transition 1o electrc mobiity and subsequent formuistion
~ Purpose L d&m&&m-ﬁs J
——— — !T — - -
Readiness
-'"" ::> Shebnity mua astesement for
s_. L__l t adoption | SAARC countries
[:> ms Businessmodel | Electric grid Instutional
‘ “* Ll““ upgradation J L Geveiopment

J

Outcome E> mu*mwau—uww*
) J

Approach and Methodology ISOGF

mcu Y e b

Electric Vehicle Maturity Mode! (EVMM) framework has been used for preparing the Electric Vehicle
roadmap for the SAARC countries. Detoils about EVMM process is explained in slides 280-#41

Page 15 of 49



Annexure-1V

ISOGF

o A e barem

Global Electric Vehicle Scenario

Global EV Stock and Future Growth ISOGF

o Yer e brem

My Scenanos

Global Electric Car Stock
SLanas #t mifhon

December 2

Largest 5

of ghobal 1ot

woraplace gwobaihy

Pubic Sow Charger Outiers
0 4 mabon

Public Fast Charger Outiets
034, on
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Types of EV ISOGF

Propulsion
Battery Canging__ Plug 0 Regreratie reakig | Plug-in Furl Cod Energy
Foed Elect=icity Petroi/Diesel Petrol/ Deesel/ Blectroty Soydrogen
Infastructure ydiogen  Producton
& o Feci Refoekos St Mwamw“ *
facimes
faclities
Talipipe Emessaons No Low Lo No
Features *  High effcency *  Llow emission *  lowemmsion o Wgh erergy
o Ol ndependers o Semer fon scomomy e Betier fow . . ot v
o  Commercally svadable than 1T vehcies o KE windes cepending on |e Ol mdependent
o  Commercady aaiable motor use and drivng cycle e Under
*  lLong range o Commerdaly availible Dwvelopment
Challenges s Highcost comparedto |e Migh cost compared toje  Hgh cot compared 20 NE|e Fuel Cell cost
ICE vehicles ICE vebucles vehscies relcbudny, sadery
*  Lack of charging e Hallery st andle Balery wiing and managemenst |e  Hydrogen
mfracructure management o lack of chamging infrastructure récracture
e Relivelyshortramge  |o  Lomper Range e longer mange compared W
‘e Battery and battery onvenuona hybmds
mamtenance

Existing Battery Technologies ISOGF

Letham lon Iroe- Upto2C]| ac 1500-3000 100-130 b2
Phasphate |LFP) | Wheg

L lon Ncke! 2] a0 1000 2000 230-250 50
Manganese Cobalt wh /g

NMAC) (for NMAC 811)

Letvamr lon- Ncke! 3 &0 30002000 200 W /ug &0
Manganese Coban {for NMAC 622)

NG

Letvamr Nicke! Cobalt € &0 1000 1500 50270 in
Alurminium (NCA) Wn/g

Lzt ion TRanate &C &0 7500-30000 50-80 Wh/g 0
Qusce (170]

Source: (ISGF Whate Paper Electric Vohicke Charging Statioes Busness Models for india, 2015)
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EV Business Models

e Coordmator  between system operator. £V owner and
destribution utilty

* Coliates EVs and create 2 potential source of energy that can be
used by the utiltbes and o ope dunng the perods of
high demand-supply gap.

Annexure-1V

ISOF

mcu e e e

* DISCOMSs shall be the owmers and operator of charping facilmes.
UNGET 3 SEDAATE Gereguiated Mmoce

* STUs themaelves shall be the owners and operators of champing

DWNER MODE

* Integrate larpe £V feet through indandusl vehice owners who

then drectly partinpate in the energy market

* £V owner will receive signals and dractly manage the requests
from utilmes and system operators wah the help of the Two-
way cor o0 and g Thes can be adhvewed

fagiities for ther own buses as well 33 their franchsee private
bus opersiors

Qi vouTevswaemc B

* The battery charging could be at public facilities or 3t their own
captive industral estabishments from where charged battenies
can be delivered # strategic locatons within the oty

hmmmmwv«;ﬁnﬂwm mae
the charging cost at all Bimes while reducing the stresses on the

power grid.

Electric Vehicle Key Drivers in SAARC Countries

Limited

Avadabdity and

ISOF

= Y e e
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555 A
15,81 B 3,838ama

Bhtan 1623 < Do 2ama | 1 erteRy st of 33775 M0

nda 1685 85 03%es ammmmm 30| 7 62t b 200 - | Pt OB MO0 3 PrDieuT DO
Maidives 33 - 37 &ce=n 238 S

epal Lo - 08T Soms ™ - denrd Frasets nC e 8t et et e
Pakstan 25,186 1540 T o 2 8860m. . - Perrnd Iaems ndate 3) YOD oUR IR0
S0 Lanka Lo 587 Sowmn - - }
ot ao0rax ]
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Sumsvn of Se Lema ST

SAARC Countries: Transport Sector Scenario ISGF

e e brem

- -
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Pakistan: EV Roadmap 2020-25 ISGF
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Sri Lanka: EV Roadmap 2018-20 ISGF
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Sri Lanka: EV Roadmap 2025-30 ISGF
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Electric Vehicle Maturity Model (EVMM) ISGF
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Indic Smart Grid forum has developed an Electric Vehicle Maturity Model (EVMM) to assess the
readiness of a Country/City for EV adoption of EVs in terms of policy, infrastructure, technology,
institutional structure, market dimensions, customer occeptonce etc. which will help ol
stokeholders including concerned Government, Public Transport Utilities, Taxi/Fieet Operators,
implement the reguired steps that need to be taken in a phased manner to ensure sustainable EV
odoption across the country/city.

The EVMM is structured ocross eight domoins aond & Llevels of maturity to assess the
preporedness/readiness for EV rollouts and measure the progress mode in each domaoin by the
country/city.
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Overview of the Model

Annexure-1V

Thank You

ISOGF
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. “Manufacturing of BEVs: Discussion on Global Trends and Pakistan” by Dr. Shakeel

Sadiq Jajja, Assistant Professor — LUMS

Manufacturing of Battery Electric Vehicles:
Discussion on Global Trends and Pakistan

De. Shakee! Sadiq lajja
Associate Professor of Operations and Supply Chain Management
Director, Executive MBA
Suleman Dawood School of Business
Lahore University of Management Scences
Lahore, Pakistan
Email 558 omy edu Db

Dr. Shakeel Sadiq Jaja. LUMS

Overview

= Appreciating various types of electric vehicles

* Global trends in manufacturing and adoption of battery electric
vehicles (BEVs)

= Manufacturing value chain of battery electric vehicles (BEVs) in
Pakistan

* Future outlook in Pakistan

Dr. Shalkeel Sadig Jajia, LUMS
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Electric Vehicle Types PEV
3 m Bectric Vehicles (BEVs] or AB- m“}km

2 Plugin Hybed Electrc  Vehicles {
PHEVS)

3 Hybrid Elecric Vehicles (HEVS]

Why is it important to
differentiate?

1 Consumer standpoint

2.  Infrastrocture standpoint

Dr. Shakeel Sadiq Jajja, LUMS

Key Components of BEVs

* Battery
. Lithimmd
= Lead Acd
= Battery management system
* Motor
+ DC Series Motor
* Brushless DC Motor
* Permanent Magnet Synchronous Motor [PMSM)
+ Three Phate AC inductson Motors
* Switched Reluctance Motors [SRM)
= Controller
* Cables
= Body

Dr. Shakeel Sadiq Jajja, LUMS
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Global Trends

* Electric mobility is expanding at a rapid pace globally.

* In 2018, the global electric car fleet exceeded 5.1 million, up 2 million from
the previous year and almost doubling the number of new electric car
sales.

= Battery electric vehicles (BEVs) account for 64% of the world's electric car
fleet

= The People’s Republic of China remains the world's largest electric car
market, followed by Europe and the United States.

* Norway is the global leader in terms of electric car market share

* Vision 30 @ 30 - Aims to reach 30% EV market share by 2030. Signatories:
China, Japan, Finland, France, Netherlands and Sweden

Dr. Shakeel Sadiq Jajia. LUMS

Regional Share in Global Stock of Electric Cars -
2018

Global Stock of Electric Cars (% Share) 1

= Europe
® United States
& Rest of the World 1

Dr. Shakeel Sadiq Jajia, LUMS
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Global electric car sales and market share, 2013-18
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Dr. Shakeel Sadig Jajsa. LUMS
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Drivers of BEV Mass Adoption

» Energy efficiency: EVs are three-to-five times more energy efficient than
conventional internal combustion engine (ICE) vehicles.

= Energy security: BEVs reduce reliance on oil-based fuels and can reduce
dependence on oil imports for many countries.

= Air pollution: BEVs have zero tailpipe emissions and can address pollution
issues, espedially in urban areas and along road networks

» Green House Gas emissions: BEVs can deliver significant reductions in GHG
emissions especially from road transport relative to ICE vehicles.

* Noise reduction: EVs are quieter than ICE vehicles and hence contribute to
less noise pollution, especially in the two/three-wheeler category.

Dr. Shakeel Sadig Jajia, LUMS
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Falling Battery Prices
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Dr. Shakeel Sadiq Jajia. LUMS
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Government Policies

* Critical policy measures used by leading countries:
* Fuel economy standards (e g. Corporate Average Fuel Economy, ZEV mandate
etc.): used in US.A, China, Japan, Canada and EU
» Fiscal Incentives for zero- and low-emissions vehicles (e.g. tax credits,
subsidies to manufacturers and consumers)

* Economic Instruments - To boost the value proposition of EVs and help bridge
the total cost of ownership gap between electric and conventional vehicles
(e.g. free registration or license plates, lower toll or parking fees, access to
bus lanes etc.)

* Globally policy support is being used to address the strategic
importance of the battery technology value chain.

Dr. Shakeel Sadiq Jajia, LUMS

Government Policies

* Procurement Programs — To stimulate demand for electric vehicles and to
enable an initial roll-out of publicly accessible charging infrastructure.
* In the city of Shenzhen, government mandated operators to go electric, 16 000
electric buses operate, the largest-scale electric bus transition observed in a city.
« Largest electric bus fleet procurement in Europe: 100 electric buses on routes in the
Schiphol Airport area in the Netherlands
* Infrastructure Support Policies: Minimum requirements to ensure EV
readiness in new or refurbished buildings and parking lots, and the roll-out
of publicly accessible chargers in cities and on highway networks.
» Adoption of standards to facilitate inter-operability of various types of
charging infrastructure.

Dr. Shakeel Sadiq Jaja. LUMS
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CHINA — Adoption Trends

» Target of S million EVs by 2020 including 4.6 million passenger light-duty
vehicles (PLDVs).

* New electric vehicle (NEV) mandate: 12% NEV credit sales in passenger
cars. NEVs get between two and six credits depending upon their range.
OEMs must earn enough credit to match 12% of their output.

* Roadmap for NEV sales share: 7-10% by 2020, 15-20% by 2025 and 40-50%
by 2030.

* Proposal for tightened fuel economy standard for cars (4 /100 km by
2025).

* Current fuel economy standard to be used till 2020

Dr. Shakeel Sadiq Jajia, LUMS

CHINA — Adoption Trends

* China is both the biggest manufacturer and the biggest market for
cars globally.
* Buys more than half of the world's new electric cars.

* China’s electric car market is 3 times larger than the US electric car
market. In 2018, China had 1.26 million electric cars to 361,000
electric cars in the US.

* China has the largest volume of EV in absolute terms. But relatively,
EVs still account only for a small fraction of the market.

Dr. Shakeel Sadiq Jaja. LUMS
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CHINA — Manufacturing Trends

* Uses the term New Energy Viehicles which includes BEVS, hybrids and plug-in hybrids.
* Built value chain with of ed

a e o af?m locally produced components being
-wwm&mmmm nt ventures with local
firms to enter the Chinese market .

« China leads the electric two-wheeler market: produced 26 million units and had an estimated
mazsouumm(uvduuwmmzou

* Domestic OEMs have a 94% market sales share of the Chinese £V market

= Incentives being phased out in recent years as industry matures and cost of production falls.

Chrnmthe‘bbdladermlhem both mined rare earth pruiu:tsandreﬁnd
rare earth with Chinese production acc mhaﬂlmd produmon

nmhmmnammMm permanent magnets are used n

motor Vs

= Research focus China International Union (OGIU
— manhu;Yednolqv na Graphene Industry ( )

Dr. Shakeel Sadig Jajsa. LUMS

BEVs Value Chain in Pakistan

Dr. Shakeel Sadiq Jajia, LUMS
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Entrepreneurial ventures

* Power Electronics Pakistan (PEP), Lahore
* Jolta, Lahore

* S. Zia ul Haqg & Sons (SZS), Karachi

* InerZ, Islamabad

Existing automobile manufacturers (Perspectives)
* Nishat Hyundai

* Atlas Group

* Sazgar Engineering

* Omega Industries (Road Prince)

Dr. Shakeel Sadiq Jajia, LUMS

Component manufacturers (Current Situation)

- Battery
* Treet Daewoo (Lead ackd: Jeep Cycie and masrterance free Dattees)
* RS (lead acch
= Pykostan’s Satiery mdustry seems 10 be lead 302 Sased manufacturing
* Some efort towErts MpOrtIng and ausemaiing L on cells & hapoenag
*  LUMS School of Scence and Engneering (Assembly of U on using imporied cells)
. w-mdmmmmmmmm*&

* Gaphene tases technoiogy anC =3 CROCRONS: Flobady Saflery Consraints seam cOrwng Sown sharply

* Motor manufacturing
. Gar 1GOISe Darmond Motors, Achies Motory, )
. Y of oo AL =ceors
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Dr. Shakeel Sadiq Jajia, LUMS
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Component manufacturers (Current situation)

* Cables
* Fast Cables
+ Two items: conductor (almost constant) and insulator (varies)
* Current automobile market size is too small for large companies
= BEVs can bring opportunities in 4 wheelers
+ In BEVs, unlike ICE based vehicles, temperatures not very high
= Though lab equipment is missing it can quickly catch up
* Controller

= Could not find a specific company
= Companies like Jolta and InerZ are working to develop their own

Dr. Shakeel Sadiq Jajia. LUMS

Universities and R&D Institutions

* LUMS School of Science and Engineering
= Student projects on electric vehicles and international competitions
* NED Karachi
+ Student projects
= Working with Mehran fans to develop motors
= UET Lahore
= Test beds of electric motors
* UET Peshawar
* LUMS Energy Institute
= Working with federal government to provide intellectual support in the development
of BEVe encouraging policies

Dr. Shakeel Sadig Jajia, LUMS
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International players

* Interested in:
= Pakistan's market
» Manufacturing for global markets
* Integrated electric kits providing combination of:
= Battery pacis
= Battery management system
+ Motor
* Controller
* Battery swapping system

Dr. Shakeel Sadiq Jajia. LUMS

Economic sense of BEVs

* Upfront cost
» Battery is the major cost in BEVs (approximately 30-50% in Li ion based BEVs)
= Cost goes very high with Li ion battery
= Affordable price with lead acid but issues of lead acid
=+ Liion is the way to go — for now
* Companies in Pakistan are targeting some design innovations to bring
the upfront cost down e.g., SZS (4 wheeler) and InerZ (2 wheeler)

* Operating cost attractive

Dr. Shakeel Sadig Jajia, LUMS
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Regulatory framework

= Current Auto Development Policy 2016-21 does not have needed focus on
BEVs

* Recently government has announced an electric vehicles policy

*= Policy making in conflicting objectives: new players, existing players,
climate change, localization

= Pakistan hoping to become a signatory of International Energy Agency’s
30%@2030 initiative

* Green banking regulations of State Bank of Pakistan (mainly focus on solar

* Energy supply in Pakistan is surplus in next ten years (LUMS Energy
Institute)

* Energy infrastructure and business models

Dr. Shakeel Sadiq Jajia. LUMS

Future Outlook - Pakistan

* Key components
= EV kits: Seem 2 transition for aspirant 2/3 wheelers
. mmormm-mm:mmmmm
= Battery management system: critical for Pakistani environment

. mmdnmbmmbainnSJVeau

= Financing (high upfront cost)
* Loans for BEVs
Banery leasing models: Cars and batteries
r?et markets: Two/three wheelers, commercial vehicles,
msbtubona

* Policy (Enhancing demand versus enhancing demand as well as localization)

Dr. Shakeel Sadiq Jajia, LUMS
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3. “The Road to Electrification in China” by Mr. Alan Liu — CEO GH Energy

The Road to Electrification in China

Alan.Liu

20200505
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From 2014 to 2019, Chna’s electric vehicle production and
sales have maintained a high growth rate, in 2019 Chna's

electric vehuCle production and s3les have been more than the
Year-on-year sales growth of new energy passenger cars i of
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Since 2014, more than 200 start-ups in Ching have been

developang and manufactunng mtelhgent electne vebacles

China kicks off 2 wawe of car electricization
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China's electric vehicle market will iead the global electric vehicle market for a long time

Thank you!
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