RANGE EXTENDER FOR BEVS:
BALANCING COST, RANGE,
AND WEIGHT

Can a range extender outsmart battery-only EVs?




REEVs are at a global turning point: a technological comeback with enormous
potential

@ REEV - Global Situation | REEV / PHEV Figures Worldwide

____________________________________________________________

+72% +9,2%

)) Growing global interest in REEVs — as a bridging
growth in 20242 p.a. by 2034 (USA)'

technology for stagnating BEV expansion

)) Boosted by a strong push from China, growing CHINA dominates the REEVs are a fast-growing

interest in the USA and great potential in Europe

global REEV market EV segment
High growth in rural areas — REEV impresses
)) with range and charging freedom +1 0,40/0 PHEV / REEV —

p.a. by 20323

REEV show new potential C
in Europe '|||I

Q global fastest
D growing EV

category

)) Subsidies previously focused on BEVs, REEVs are
moving into the political spotlight

)) REEVs are establishing a global presence — as a dynamic interim solution for Range, Costs and Infrastructure.

1) https://www.precedenceresearch.com 2) Ecomento.de (compared to 2023 / over 1 million new registrations) 3) novaoneadvisor.com
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Flexibility vs. idealism: where BEVs still struggle and REEVs step in

CO, EMISSIONS

BEV: Low emissions per km — depending
on the electricity mix

REEV: Higher emissions due to ICE*
|

&

SUSTAINABILITY
BEV: Low emissions /expensive battery g
production 0>=>

REEV: Smaller battery / fossil fuels used

RUNNING COSTS

%f BEV: Cheap electricity & low running costs
6; REEV: Higher operating costs due to
maintenance & fuel (driving profile)

CHARCHING / REFUELING TIME

BEV: Charging time longer, depending on
charging capacity

REEV: Refueling fast, charging optional

ACQUISITION COSTS

$ — BEV: More expensive due to larger battery
REEV: Cheaper, because smaller battery +

conventional engine

INFRASTRUCTURE RANGE / FLEXIBILITY

BEV: Dependent on charging infrastructure =¥y ,;-_-9 BEV: Limited for long distance
REEV: Additional use of existing gas 4 N BEV @....:} REEV: Flexible and suitable for long
stations = REEV distances with ICE

Higher rating = Better for the customer

)) REEVs remain a flexible and valuable complement to BEVs, despite progress in batteries and charging.

*Depending on driving style

-
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Which technology offers the greatest cost advantage according to the break-even

analysis?

Realistic parameter:

Y 0,35 €/kWh
¥ Household electric
@ 1,75 €/1

@ Fuel price 2025

~70 %
REEV - pure electric driving

oo

9 qé) REEV ~ 1000 km
9> & BEV~500km
REEV > BEV
6;;3 Maintenance

REEV < BEV
( $ ) REEV benefits from smaller
battery

REEV vs. BEV: cost comparison over distance per year

Break-Even )
Cost

Closing (100.000-140.000 km)

* Total costs getting closer

* BEV benefits more from lower
energy and maintenance costs

* Cost trend dependent on electricity
and fuel prices

* REEV stays flexible due to range
buffer

| | | L,

50.000 km 100.000 km 150.000 km 200.000 km

REEV

1. Start-up (0-100.000 km)
* Lower purchasing costs due to smaller battery and simple
combustion technology

* Economical for mixed driving profiles and low annual
mileage

BEV
3. Long term use (>140.000 km)

* In the long term, the BEV is economically superior -
especially with high mileage and stable electricity costs.

* REEV stays flexible in case of charging uncertainty

)’ REEYV starts with a cost advantage, BEV wins on long range.

BEV-Battery = NMC / REEV Battery = LFP / Battery life not taken into account
REEV = Range Extended Electric Vehicle; BEV: = Battery Electric Vehicle
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EFESO'’s track record: delivering up to 24% cost savings across automotive projects

= We are looking back onto more than 20 years

)) Electric drive system 15 projects | experience in profitability programs and have
| Battery / electric motor & power electronics Avg. saving: 12% i i sSupportedourclients in various areas to :
: : , improve their profitability. :
: : i = Our integrated approach of top-level :
) Range Extender - Modul 6 projects R EonsTlthg and bottom-up cost and technology
| . . B~ Aoy : nowledge is a major enabler of successfu |
Internal combustion engine & generator Avg. saving: 22% ot programs. i
| ] . = We promote x-functional collaboration, :
i )) Intelligent system 2 projects E ! motlvgte ’Feams and align the pr_OJect i
| Energy management e Avg saving' 15% | ! organization towards target achievement. i
: . g ! ' = QOur specific toolboxes combined in an |
: ; i overarching approach enable us to improve i
! . . ! : ject performance. These toolboxes allow a
| Charging and fuel system 14 projects . > ; o
! )) On-board charain it & fuel tank A ing- 24% | | customizable cgmblnatlon of various methods:
: g g uni uel tan Vg SaV|ng (0] : : » Product Cost|ng :
: : . > Product design :
: . I ' > Purchasing :
i )) Ther.mal _mar_‘agement 8 prOJect§ i ' » Operations & supply chain :
| Cooling circuits & sensors Avg. saving: 18% ', Sustainability / CO,

-
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= EFESO

MANAGEMENT CONSULTANTS

www.efeso.com/de
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