° ®

| I’

)
.....
0o %

o,

-
§lolig gi “":"'
o0 | N

g g0l \g\g

2024 s s






G50 Ol
Glolig gilg)l

Azl e Aac
Sa uall dlas o e (i (S 5o
Al 055l 3 )la) juae s liSiul /J s i s
Alaie |
A& sl (e Jlaa udigal
aladl (paaY]

2024 s



- §lbilig gdlg)l - B3NS Oljluuw]

GV O ymes 839500l ihld! €38 (W cdoaladYl slodl 0b& Whes Jadl pia
Tl Tosy 40L,eSIl Whlewd! Cngsr 483 (Jadl Blgul e podl g pongd &I (B S
2008 ple Jdie zrai doadle iy ile oSl pShgiunnal! Jad (yo sy Lolaialg

e xS JI Jadl 8o abyell &l Wighy dalaell ddoull Wlgzsill clare Juod
@65 O @lgll 58U (09,81 deaST 3B 5L cyo doml) dpadanll Joy a8l LSyl pluseind
Wl @lgall (yo dadall dzlgg Digasall L (§ yol i) ) Jo JodS 450,61 Syl
dyb iy @il ady) WLl WLads g Jio Jlxedl 148 3 6531 bl 3435 Loy
Lo BLasHlg ) gl (p0 8 gl Bt (il Bylall dolewd! BeliS ad)yg o giliSye Balid § cnitsld|
298901 5 (30 (09 pLEBYI (30 A

505 «dobyeS)l Chludl delive holae panm e sgunll Jadud ] duhll ods (2ud
ol ol 095G Lgily cdind) Ao L (e Ldg sl Lag  cdadidl e Cllall Jaae e
REERRUREIFES FUIIES SUI[ WM FENIN-1]

A cadly (Jadl glad (3 050,80 ST 36 51 GBladl goapge @ duwhll coyla
"dad) Al pllaae OF Cowg (Flall a5 5ol e &50,gS)l bl plusiwy adgiall
Oloreall e Thaas (385 eadl ] zlisw cahlud! sda (e Coddl wie 35S s3I
el Juodlr I3 (3 Loy ¢ Jalgall po il e datiay Lg) JoBUI sud! WG el iaYlg
(831 Jalgeg sbygSUl yduang cdoyllad Bl 83939
el § Lo byladisly 48LyeS)l ahludl e Cllall e 835001 Jolgadl (§ duhll cio WS
939 Codlysdly cILgSUly p gl 8y /8539 5803 ¢ 295l pedlly Lipdsell dndladl ilgagll
- Flally w48l (yoadl bolas
OBy o Jemadl s Jaddll e ol Gl e Josisall 811 Al ci3l Waaay
bl (yo dsdl e Dogde 81 e Codadl OF cawg (&SI @blad! JI 11 GLAYI
BN ) a1y cdawgially oyl Suell § bl e pllall

Odedl 3 Sglill iyo dmddl (3 Tl 9 AL eSUl hlewdd Sl W 0T ) Ayl cuals-




ELlgl Joitll 6jamnoll uy=dl jUn sl dolrio

cduoladl ey dyle A5l ygSIl Ohld! CadBS $Las)l oo 02,0b 4T ) Ayl cuals LS
Ao L) logs o) I3 (30 8yglaiall by (T Y] ol dlsmyall (3 (25801 el I lgizr g
2S5 Lo g ¢ oe ! 10 LBy o Sty 8 Satians 3loma)) (2ully (53LaidYI 5lall 01 3 68l
doidd] e § leano g3 I Lgunmwg ¢Sl hlendl doyall Jodl el (e guslgll plazadl
i mlas (539 ¢ Gud) S9! (pe sl (§ Dlad)] Lo luall goxi Lgilaklas 030 Loy pluianall Ja1g
Bl Jadidl o 489 3adxig ddg Al Olitinadl Dlgiul (pas- § pledl B)ygs Je B9dle cdualle
ghole J
neigally (il e BUBLIL sgas bo leghandl (e dushyll o (3 09S0 O delall LY Lol
ple S ddg Al deliualy

el ol

Sl quue Jlox




Executive Summary

This study delves into the topic of electric vehicles (EVs) and their
purported eco-friendliness, examining their potential as the imminent
replacement for internal combustion engine (ICE) vehicles.

While technical details are not the study's primary focus, Chapter 1
provides a general overview of the key components of EVs for those
interested.

Chapter 2 examines carbon dioxide emissions in the transportation sector,
discussing the anticipated impact of EVs on the climate. It highlights the
need for a nuanced evaluation of the term "eco-friendly" as applied to EVs,
moving away from generalizations, assumptions, and the influence of non-
specialized media. The overall environmental impact of these vehicles hinges
on numerous factors, including supply chains, battery life cycles, electricity
sources, and more.

Chapter 3 explores the demand for EVs, driven by a confluence of factors,
including modern global trends and government support. It investigates the
elements influencing EV adoption, examining the impact of lithium, cobalt,
and other element prices, the role of charging infrastructure, and the
influence of pricing and climate.

Chapter 4 assesses the potential impact on global oil demand stemming
from the transition from ICE vehicles to EVs. It concludes that claims of a
significant near- and mid-term impact of EVs on global oil demand lack
precision.

The study concluded that the environmental impact of EVs can be
substantial if the electricity powering them comes from sustainable sources
like renewable energy. EVs can mitigate pollution in congested cities, but
their widespread adoption remains contingent on addressing the various
points discussed in the study. The study highlighted the growing interest in
EVs among Arab countries, who are exploring their use in sustainable
development and transportation, aligning with their aspirations to actively
contribute to environmental pollution reduction and adopt global

environmental standards.
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American Automobile Association
Alternate Current AC

Amphour (ampere-hour)

Anode
Auxiliary systems
Cathode

CBO- Congressional Budget Office
Charger

Climate Watch

Commercially available
Controller

Crank

Deep Cycle

Differential Gears
Direct Current DC

DoD- Depth of Discharge

EDGAR - Emissions Database for
Global Atmospheric Research
EEA- European Environmental
Agency

Electric Cell

Electric Circuit

Energy

Energy Density

Flywheel
Fuel Cell
Gear box

Hybrid
Intensity (Ampere)
Internal resistance

loT- internet of Things
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Lifespan
Module

NASA- National Aeronautics and
Space Administration

Nominal cell voltage
Number of life cycles
Operating temperature
Photo Voltaic

Plug and Socket

Radiator
Recharge time

Rotor

Self-discharge
Specific energy

Specific Energy
Specific power
Specific power
Starter

Stator

Supercapacitor

Temperature coefficient

Voltage (Volt)
WB- World Bank

WRI- World Resources Institute
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Abarth 500e Convertible

Abarth 500e Hatchback

Audi Q4 e-tron 45

Audi Q4 e-tron 45 quattro

Audi Q4 e-tron 55 quattro

Audi Q4 Sportback e-tron 45

Audi Q4 Sportback e-tron 45 quattro
Audi Q4 Sportback e-tron 55 quattro
Audi Q6 e-tron quattro

Audi Q8 e-tron 50 quattro

Audi Q8 e-tron 55 quattro

Audi Q8 e-tron Sportback 50 quattro
Audi Q8 e-tron Sportback 55 quattro
Audi SQ6 e-tron

Audi SQ8 e-tron

Audi SQ8 e-tron Sportback

BMW i4 eDrive35

BMW i4 eDrive40

BMW i4 M50

BMW i5 eDrive40 Saloon

BMW i5 eDrive40 Touring

BMW i5 M60 xDrive Saloon

BMW i5 M60 xDrive Touring

BMW 7 eDrive50

BMW 7 M70 xDrive

BMW i7 xDrive60

BMW iX M60

BMW iX xDrive 40

BMW iX xDrive 50

BMW iX1 eDrive20

BMW iX1 xDrive30

BMW iX2 eDrive20

BMW iX2 xDrive30

BMW iX3

BYD ATTO 3

BYD DOLPHIN 44.9 kWh Active

BYD DOLPHIN 44.9 kWh Boost

BYD DOLPHIN 60.4 kWh
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(2024 L)l ()
46,866
43,086
63,939
65,741
71,978
65,829
67,631
73,868
86,909
85,428
98,028
88,578
101,178
117,117
122,850
126,000
62,994
72,941
89,567
93,372
88,131
123,159
125,994
126,258
205,777
143,602
154,697
88,080
129,471
57,286
59,806
65,035
72,381
80,848
46,866
32,760
35,910
38,046
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37.8

37.8
77

77

7

77

7

77
94.9
89
106
89
106
94.9
106
106
67
80.7
80.7
81.2
81.2
81.2
81.2
101.7
101.7
101.7
105.2
71
105.2
64.7
64.7
64.7
64.7
74
60.5
449
44.9
60.5
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6.0 225
6.0 225
5.4 419
5.1 395
5.1 395
5.6 435
5.3 410
5.3 410
4.8 459
4.7 419
4.8 506
5.0 442
4.9 523
4.7 443
4.3 459
46 483
6.4 426
6.4 516
5.6 451
5.8 467
5.6 459
5.2 419
5.2 419
5.1 523
4.8 492
5.0 507
4.6 483
5.0 354
4.8 507
6.0 386
5.9 379
6.1 395
5.9 379
5.2 387
5.5 330
5.7 257
5.6 249
5.6 338
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BYD SEAL 82.5 kWh AWD Excellence
BYD SEAL 82.5 kWh RWD Design
Citroen e-Berlingo M 50 kwWh

Citroen e-Berlingo XL 50 kWh
Citroen e-C3

Citroen e-C4

Citroen e-C4 X

CUPRA Born 58 kWh

CUPRA Born 58 kWh e-Boost
CUPRA Born 77 kWh e-Boost
CUPRABornVZ

CUPRA Tavascan Endurance
CUPRA Tavascan VZ

Dacia Spring Electric 45

Dacia Spring Electric 65

DS 3 E-Tense

Fiat 500e Cabrio

Fiat 500e Hatchback 24 kwWh

Fiat 500e Hatchback 42 kWh

Fiat 600e

Fisker Ocean Extreme

Fisker Ocean Sport

Fisker Ocean Ultra

Ford Mustang Mach-E GT

Ford Mustang Mach-E Premium AWD
Ford Mustang Mach-E Premium RWD
Ford Mustang Mach-E Select SR RWD
Genesis G80 Electrified Luxury
Genesis GV60 Premium

Genesis GV60 Sport

Genesis GV60 Sport Plus

Genesis GV70 Electrified Sport
GWM ORA 03 Pro+

GWM ORA 03 Pure+

Honda e:Ny1

Hyundai IONIQ 5 Long Range 2WD
Hyundai IONIQ 5 Long Range AWD
Hyundai IONIQ 5N

Hyundai IONIQ 5 Standard Range 2WD
Hyundai IONIQ 6 Long Range 2WD
Hyundai IONIQ 6 Long Range AWD
Hyundai Kona Electric 48 kWh
Hyundai Kona Electric 65 kWh

103
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61,356
57,576
39,047
40,181
26,460
40,314
40,314
45,959
49,398
52,889
59,220
63,000
69,300
18,894
20,154
46,872
43,086
35,526
39,306
41,574
72,954
46,494
64,134
93,920
82,410
75,386
64,046
87,954
67,920
73,540
85,056
82,032
44,094
40,314
56,694
59,151
63,561
81,900
54,741
59,270
63,680
44,094
48,630
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82.5
82.5
50
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44
46.3
46.3
58
58
77
79
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77
25
25
50.8
37.3
21.3
37.3
50.8
106.5
71
106.5
91
91
91
72.6
82.5
74
74
74
74
59.3
454
61.9
74
74
80
54
74
74
48.4
65.4
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5.9
6.1
4.7
4.7
6.0
6.3
6.1
6.0
6.0
5.9
5.8
5.9
5.5
6.4
6.4
5.9
6.1
6.4
6.3
6.0
4.9
5.1
5.0
4.7
4.9
5.3
5.2
5.4
5.2
5.1
4.9
4.7
5.7
5.7
5.5
5.2
5.1
4.8
5.5
6.6
6.0
6.0
5.9
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483
499
233
233
265
290
281
346
346
451
459
451
426
161
161
297
226
137
234
306
523
362
531
427
443
484
378
443
387
378
362
346
339
257
338
387
378
387
298
490
443
290
386
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Jaguar I-Pace EV400

Jeep Avenger Electric

Kia EV6 GT

Kia EV6 Long Range 2WD

Kia EV6 Long Range AWD

Kia EV9 99.8 kWh AWD GT-Line
Kia EV9 99.8 kWh RWD

Kia Niro EV

Kia Soul EV 39.2 kWh

Kia Soul EV 64 kWh

Lexus RZ 450e

Lexus UX 300e

Lotus Eletre

Lotus Eletre R

Lotus Eletre S

Lotus Emeya

Lotus Emeya R

Lotus Emeya S

Maserati GranTurismo Folgore
Maserati Grecale Folgore
Maxus MIFA 9

Mazda MX-30

Mercedes-Benz EQA 250+
Mercedes-Benz EQA 350 4MATIC
Mercedes-Benz EQB 250+
Mercedes-Benz EQB 350 4MATIC
Mercedes-Benz EQE 300
Mercedes-Benz EQE 350

Mercedes-Benz EQE AMG 53 4MATIC+
Mercedes-Benz EQS SUV 450 4MATIC
Mercedes-Benz EQS SUV 580 4MATIC
Mercedes-Benz EQS SUV Maybach 680

MG MG4 EV Extended Range
MG MG4 EV Long Range

MG MG4 EV Standard Range
MG MG4 EV XPOWER

MG MG5 EV Long Range

MG ZS EV Long Range

MG ZS EV Standard Range
Mini Cooper Electric E

Mini Cooper Electric SE

Mini Countryman E

Mini Countryman SE ALL4
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88,194
44,982
78,933
57,009
65,199
92,289
81,894
46,992
41,423
49,235
81,270
59,844
114,414
152,844
133,314
121,281
165,381
137,031
226,737
138,480
82,265
39,375
62,685
68,683
66,528
71,581
86,701
97,455
144,585
163,132
175,732
252,000
45,984
37,164
34,014
45,984
39,054
41,574
38,424
37,800
43,470
53,021
59,447
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64
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83
95
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70.5
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74.4
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379
306
355
411
403
427
451
386
225
363
322
338
492
451
483
523
467
523
419
403
363
169
427
355
419
346
523
515
450
523
523
491
426
363
297
321
330
370
266
234
306
379
371
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Nissan Ariya 63kWh

Nissan Ariya 87kWh

Nissan Ariya e-40ORCE 87kWh

Nissan Leaf

Peugeot e-2008 54 kWh

Peugeot e-208 50 kWh

Peugeot e-208 51 kWh

Peugeot e-3008 73 kWh

Peugeot e-3008 73 kwh Dual Motor
Peugeot e-3008 98 kWh Long Range
Peugeot e-308

Peugeot e-308 SW

Peugeot e-5008 73 kWh

Peugeot e-5008 73 kwh Dual Motor
Peugeot e-5008 98 kWh Long Range
Polestar 2 Long Range Dual Motor
Polestar 2 Long Range Performance
Polestar 2 Long Range Single Motor
Polestar 2 Standard Range Single Motor
Polestar 3 Long Range Dual motor
Polestar 3 Long Range Performance
Polestar 4 Long Range Dual Motor
Polestar 4 Long Range Single Motor
Porsche Macan 4 Electric

Porsche Macan Turbo Electric
Porsche Taycan

Porsche Taycan 4 Cross Turismo
Porsche Taycan 4S

Porsche Taycan 4S Cross Turismo
Porsche Taycan 4S Plus

Porsche Taycan 4S Plus Sport Turismo
Porsche Taycan 4S Sport Turismo
Porsche Taycan Plus

Porsche Taycan Plus Sport Turismo
Porsche Taycan Sport Turismo
Porsche Taycan Turbo

Porsche Taycan Turbo Cross Turismo
Porsche Taycan Turbo GT

Porsche Taycan Turbo GT Weissach
Porsche Taycan Turbo S

Porsche Taycan Turbo S Cross Turismo
Porsche Taycan Turbo S Sport Turismo
Porsche Taycan Turbo Sport Turismo
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45,801
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57,771
60,480
65,520
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51,975
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69,300
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61,677
56,637
95,634
102,690
84,407
75,587
87,948
119,700
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121,968
120,834
126,504
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114,602
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Renault 5 E-Tech 40kWh 120hp 30,240 40 6.4 258
Renault 5 E-Tech 40kWh 95hp 27,720 40 6.4 258
Renault 5 E-Tech 52kWh 150hp 35,280 52 6.3 330
Renault Megane E-Tech EV60 220hp 46,614 60 6.3 379
Renault Scenic E-Tech 220hp Long Range 51,654 87 5.6 491
Renault Zoe ZE50 R135 37,794 52 5.9 306
Rolls-Royce Spectre 415,800 102 4.6 467
Skoda Enyaq 60 49,102 58 5.8 338
Skoda Enyaq 85 56,120 77 5.9 451
Skoda Enyaq 85x 61,242 77 5.6 435
Skoda Enyaq Coupe 85 58,514 77 6.3 482
Skoda Enyaq Coupe 85x 63,384 77 6.1 466
Skoda Enyaq Coupe VRS 69,073 77 5.9 451
Skoda Enyaq VRS 66,931 77 5.6 435
Smart #1 Brabus 54,747 62 5.2 322
Smart #1 Premium 49,077 62 5.3 331
Smart #1 Pro 40,257 47 5.3 250
Smart #1 Pro+ 45,297 62 5.3 331
Smart #3 Brabus 56,700 62 5.3 331
Smart #3 Premium 50,400 62 5.7 354
Smart #3 Pro 44,100 47 5.6 266
Smart #3 Pro+ 46,620 62 5.7 354
Subaru Solterra AWD 62,994 64 5.0 322
Tesla Model 3 50,387 57.5 7.3 419
Tesla Model 3 Long Range Dual Motor 62,987 75 6.7 499
Tesla Model S Dual Motor 107,100 95 6.0 571
Tesla Model S Plaid 126,000 95 5.9 556
Tesla Model X Dual Motor 132,300 95 5.0 475
Tesla Model X Plaid 151,200 95 4.7 451
Tesla Model Y 56,687 57.5 6.0 347
Tesla Model Y 56,687 57.5 6.0 347
Tesla Model Y Long Range Dual Motor 66,767 75 5.8 434
Tesla Model Y Long Range Performance 75,587 75 5.6 419
Toyota bZ4X AWD 66,163 64 4.9 314
Toyota bZ4X FWD 58,099 64 5.3 338
Vauxhall Astra Electric 47,622 50.8 6.2 313
Vauxhall Astra Sports Tourer Electric 50,394 50.8 6.0 306
Vauxhall Corsa Electric 50 kWh 40,881 46.3 6.3 290
Vauxhall Corsa Electric 51 kWh 44,699 48.1 6.5 314
Vauxhall Mokka-e 46,129 46.3 5.6 258
Vauxhall Mokka-e 54 kWh 46,948 50.8 5.7 290
Volkswagen ID. Buzz GTX 88,200 79 4.2 330
Volkswagen ID. Buzz LWB GTX 91,980 86 4.1 354
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Volkswagen ID. Buzz LWB Pro 78,120 77 4.3 330
Volkswagen ID. Buzz LWB Pro S 81,900 86 4.3 370
Volkswagen ID. Buzz Pro 74,233 77 4.4 338
Volkswagen ID.3 GTX 59,220 79 5.8 459
Volkswagen ID.3 GTX Performance 63,000 79 5.8 459
Volkswagen ID.3 Pro 46,765 58 6.1 354
Volkswagen ID.3 Pro S 54,016 77 5.9 451
Volkswagen ID.4 GTX 67,870 77 54 419
Volkswagen ID.4 Pro 58,004 77 5.6 435
Volkswagen ID.5 GTX 69,760 77 5.5 426
Volkswagen ID.5 Pro 64,184 77 6.0 459
Volkswagen ID.7 Pro 70,018 77 6.2 475
Volkswagen ID.7 Pro S 74,340 86 6.1 522
Volkswagen ID.7 Tourer GTX 81,900 86 5.6 482
Volkswagen ID.7 Tourer Pro 71,820 77 6.0 459
Volkswagen ID.7 Tourer Pro S 75,600 86 5.8 500
Volvo EX30 Single Motor 42,582 49 5.8 284
Volvo EX30 Single Motor ER 48,567 69 5.7 393
Volvo EX30 Twin Motor Performance 51,654 69 5.5 380
Volvo EX90 Twin Motor 121,281 107 4.4 471
Volvo EX90 Twin Motor Performance 126,699 111 4.2 466
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