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INSIGHT
C O S T  &  V A L U E  E N G I N E E R I N G

Integrated cost management and optimization for profitable e-mobility 
programs

INNOVATING IN FUTURE MOBILITY
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The global automotive sector is in turmoil: bad news for some but it creates huge 
opportunities for those who can move fast and stay focused

The following ‘food-for-thought’ observations detail some of the key insights we have acquired while supporting leading players across the 
automotive industry over the last 25 years – from assisting OEMs to suppliers, established premium and volume players, sports and hypercar
specialists, as well as new challengers and start-ups.

Our focus in this document is primarily on Product-Oriented Design as this generally determines the foundations for success.

Global EV-markets offers 
enormous potential 

opportunities 

The key to achieving  
healthy margins

is to take a comprehensive 
and granular approach

Traditional OEMs and suppliers are under intense pressure, thanks to a seismic industry-wide transformation. It’s creating enormous stress for 
established players, now facing a continuous stream of fast-growing challengers from all over the world. Yet the evidence shows that many of those 
transformations fail. And fast. But it’s also clear that many failures could easily be avoided, if the basics of product strategy, development and 
industrialization were better understood. AND if comprehensive cost management was more rigorously deployed…

The focus of this 
document is on the 

product-oriented, design 
dimension of successful 

EV operations 
('EV launch')

Product-oriented design
Trade-offs and optimizations starting from the product 
but including all relevant aspects in terms of cost 
(product, tooling, capex, CO2e) as well as value-chain 
assumptions

Process-oriented operationalization
Industry 4.0 production and supply chain 
transformation and optimization, vertical start-up, 
footprint streamlining, accelerated training, 
performance management system…

Healthy potential margins are a key reason for getting involved in EV markets. Yet, many approaches lack in two critical areas:

Comprehensiveness: ALL success drivers, such as product, tooling, investment and CO2e costs, must be fully addressed in an integrated manner. 
Since they are all interconnected, there are inevitable penalties involved if there are any trade-offs.

Granularity: It’s essential to carry out an in-depth analysis on all technologies, processes, assumptions etc. across the entire value chain - high-level 
benchmarks alone simply do not provide sufficient quality to operationalize decisions.

Only through the combined and detailed understanding of product, tooling, investment and CO2e costs, fully adjusted for the respective forecast 
volumes, can healthy margins be delivered. 

Today’s 
focus



3© EFESO

The pressure on automotive start-ups to deliver fundamental value has increased 
significantly, resulting in massive devaluation and early market exits for many brands

-50% for EV 
OEMs

Stock financial performance of major car, battery and mining companies 2019 - 2023 

Source: Statista 11/2023
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Market launches of new models often go wrong because the fundamentals of product 
strategy, development and industrialization are not understood – or badly managed

A lack of understanding of 
target markets

No suitable development & 
manufacturing partners

Unrealistic business cases, 
lacking cost management

Underestimating EV vehicle 
development complexity

An inability to find and keep 
investors

Sometimes, it’s also just down 
to bad luck!
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Selected EV models Root causes of failure Control

Source: EFESO 2023, Magna International '5 + 1 Reasons Why Automotive Startups Fail in the First Year' 2022
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We help our clients avoid expensive mistakes by employing ‘best-in-class’ approaches that 
we have developed and rolled-out for leading, successful OEMs

Confirmation 
business plan
product line

Confirmation 
business plan

derivate

Binding cost 
target

Cost aggregation, cross-functionally 
derived cost for all components 

('Wish-list')

Target achievement,
transparent target & action tracking 

via PDP

Synchro milestones PDP*

Commercially binding
target costs for the sourcing 

departments

Strategic decision & target costs,
binding requirements, cost targets for the respective 
assets and orientation for development departments

Cost aggregation Budget Action ForecastTarget costsTarget cost Details 
per asset

Strategy phase Initial
phase Concept phase Preparation

phase Series development

Strategic decsn.

Target costing

Cost aggregation

Cost optimization

Progress tracking
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SOP

Source: EFESO 2023
PDP: Product development process; SOP: Start of production 
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We help our clients avoid expensive mistakes by employing ‘best-in-class’ approaches 
that we have developed and rolled-out for leading, successful OEMs

Source: EFESO 2023

Total 

Electrical system

Infotainment

Exterior

Body closure

Body structure

Interior

Thermal

Chassis

Powertrain

Cost driver / 
influence

NEW Start-up 
E-Vehicle 

NEW E-Platform 
Vehicle 

Hybrid platform 
E-Vehicle 

01

02

03

04

05

06

07

08

09

Module
Integration, architecture, platform 

Neutral  

Vehicle segment 

Integration, architecture, platform 

Integration, architecture, platform 

Neutral  

Vehicle segment 

Neutral  

Neutral  

37%

8%

4%

5%

15%

10%

9%

3%

8%

100%

55%

11%

4%

9%

6%

6%

3%

1%

6%

100%

36%

15%

4%

12%

14%

6%

3%

1%

6%

100%

A B C

EXAMPLE
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This ensures healthy margins for EV programs as we combine our unique capabilities in 
product-, tooling-, invest- and CO2e cost, fully adjusted to the anticipated volumes

Our Promise
We deliver successful, profitable 
large-scale programs based on:

 Comprehensiveness: i.e., 
analysis of all the optimization 
levers relevant for production 
volumes
 integrated product-, tooling-, 

invest- and CO2e analysis

 Granularity: i.e., in-depth 
analysis of all technologies, 
processes, assumptions etc. 
across the supply chain
 the key to winning in complex 

supplier negotiations

The above capabilities make us 
second-to-none in our field.

Relative importance of optimization levers

Production
Volume

A snapshot of our 
current experience

High

Low

100%

Product CO2e Tooling & machinery invest

Our unique capability in cost-, tooling-, invest- and CO2e

Source: EFESO 2023
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We help to bring transparency across all cost and success drivers, as our capability to 
integrate product-, tooling-, invest- and CO2e costing is unique

Source: EFESO 2023

CO2e emission [kg per part]

Tooling & machinery investment [€m]

Product costs [€]

 … Changes of materials 
 Variation in recirculates
 Optimized operations
 Changes in supply chain

CO2e 
emission kg

Tooling & 
machinery 

invest
€m

Product
cost € 

 Changes of materials 
 Reduction of parts
 Reduction of density
 Optimized supply chain

Ty
pi

ca
l b

es
t-p
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ct
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e 
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ov
em

en
ts

Typical 
improvements

15-20%

10-
15%

15-20%

 ‘Best cost’ country sourcing 
 Tool design improvements
 Volume-adjusted tool 

concepts

BPG Material* Manufac-
turing**

Special
cost

Over-
head

Profit Terms of 
payment

Total Material
direct

Material
indirect

Material scrap Process
direct

Process
indirect

Over-
head

BPG
Tooling cost

Tooling / invest Welding/
assembly

Gripper/
gauges

Jigs

+

+

Results summary of our analysis (typical example shown: an exterior part) Typical best practice

EXAMPLE
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Our approach is always customized to the specific client’s situation, and specifically focuses 
on what they need to do, in order to succeed…

 Volume: low
 No of variants: low
 Product: stable
 Cost driver: product-, tooling- invest 

and CO2 cost

 Volume: low
 No of variants: low
 Product: highly dynamic
 Cost driver: product-, tooling- invest 

and CO2 cost

 Volume: high
 No of variants: high
 Product: stable
 Cost driver: product cost

 End-to-end cost management
 Comprehensive analysis
 Highest quality

 End-to-end cost management
 Fast 80/20 results
 Highest flexibility

 End-to-end cost management
 Strong in-house capability

 Old world: TcPCM & iCAT
 New world: Tset & iCAT New world: Tset & iCAT Old world: TcPCM

 New world: Tset

Customer

Challenge

Need

Tools

Typical
support

Volume/ 
Premium OEMs Start-ups Super/Luxury/Hypercar

• E2E target cost management

• Cost-engineering as a service 

• Simulation support / training

• E2E target cost management

• Fast ‘best-practice’ injection

• Product-, tooling-, invest-, CO2

• E2E target cost management

• Ramp-up of in-house organization, 
process and tools

• Calculation support / training

+
+

+

+
+
+

+
+
+
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Last but not least, this is backed-up by EFESO’s benchmark data, adding cost-, technology-
and process knowledge to fully evaluate and optimize car programs

Savings1) 15-30%
Manufacturing process

25-35%
Invest cost

15-35%
Tooling

7-35%
Direct materials

Tools & 
systems

Established solutions and databases 
such as TcPCM, SPHERA & Gabi, etc.

Highly innovative solutions such as Tset
(AI-based software, automating cost 
and CO2 calculations)

Unique solutions and databases such 
as EFESO I-CAT (~600 CAPEX 
projects, ~500 datasets and ~8,800 pcs. 
component cost data)

Optimi-
zation

Commercial optimization 
based on best-practice 
calculation

Integrated cost and PCF 
optimization based on best-
practice calculation 

Technical optimization based 
on in-depth technology 
expertise

Value-stream optimization 
based on supply chain 
transparency 

Focus
Product cost
>2,000 specific processes 
and products

CO2
All product, tooling and invest 
data

Invest cost
>1,500 unique datasets

Tooling cost
>620 specific benchmarks

Results summary of our analysis

PCF = Product Carbon Footprint
1) of respective cost type/category 

EFESO as market leader EFESO as market innovator
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The key question for EV players is how to assure a healthy profit, based on a 
best-in-class cost management approach

Result: A ‘cost-out’ program 
with real, measurable impact

Problem: Decreasing profitability 
and CO2 savings gap

Tear-down and 
tech-enabled analytics

 Strong realization and implementation skills
 End-to-end consulting for process focus

 Technical optimization, 
e.g., product, tooling, invest

 Commercial optimization, 
e.g., sourcing, supply chain

 Operations optimization, 
e.g., line design, footprint 

 Training of employees 
 Organization optimization
 Anchor approach and 

behaviors

Product & production innovation 
improvement

CO2
Time

f(x)

Cost

Series of dedicated optimization events 
example: supplier interactions

 Supplier
Competitive 
Conventions

 Supplier
Analysis & 
validation

 Supplier
Cooperation
Alignment

R&D
Manufacturing

Purchasing

Analysis Optimization Implementation Anchoring
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The specific challenge is to master the integrated optimization of all levers, i.e., cost-, invest-
and CO2e

Product optimization 
approaches must be adjusted 
to volumes and applied 
in combination, since, 
for example, pure sustainability 
optimization can lead to 
disadvantages in cost 
or vice versa.

Design-to-cost
Control and reduce product-cost 
during product development.   
Develop cost-optimized products!

Design-to-invest
Add deep cost and technology 
knowledge on all aspects of tooling 
and invest.
Optimize plant-/machine invest!

Design-for-sustainability
Optimize footprint and supply chains. 
Rethink value to customer by 
considering Circularity Framework.
Develop sustainable products!

Material and
parts production

Product 
manufacture

Usage

Sustainability³

Design stage 
Material

Specs

Technology

Specs

Material

Technology

Specs

Material

Technology

Specs

Material

Invest²
Cost¹

Cost
perspective

Invest 
perspective

Sustainability
perspective

1

2

3

Integrated optimization Cumulative life-cycle view of cost, invest and sustainability

1) E.g., in €  2) E.g., in €  3) E.g., in CO2e 
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In the first instance, we deliver our ‘performance check', i.e., a quick-scan of current 
cost status vs. benchmarks, to identify hot-spots for further analysis

EXAMPLE

Powertrain01

Chassis02

Thermal03

Interior04

Body structure05

Body closure06

Exterior07

Infotainment08

Electrical system09

Total 00

HV battery (A), MCU (B), EDU (A), 
Bi-direct charger (A)

Steering (B)

HV compressor (B), HV coolant 
heater (A), HVAC module (B), 
radiator fan module (B)

Alu profiles (A), sheet profiles (A)

Rear hatch solar (A)

Bumper (A)

Information head unit (B)

Parking aid sensor (A), 
Front camera module (C) 

Today’s focus

Module BOM 04/2023 EFESO bench Potential Prioritized parts

100% 70% 30%

Source: EFESO 2023
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The second stage is to deliver a detailed and integrated assessment of all the drivers of a 
business case (here, it’s a passenger car bumper [low volume B/C segment])

Source: EFESO 2023

CO2e 
emission ~ 56 kg

CO2e emission [kg per part]  Focus on higher-quality 
CO2e KPI, instead of 
often used but 
misleading CO2 KPI
 Equivalent CO2e 

emissions calculated   
(56 kg)

Tooling / 
invest €1,64m

Tooling / invest costs [€m]  Tooling cost (serial tools) 
calculated, arriving at a 
total cost of €1,64m
 Especially relevant for 

low volume OEMs as it 
will add ~ €16.40 of cost 
per part

 …
 Changes of materials 
 Variation in recirculates
 Optimized operations
 Changes of supply 

chain

Product
cost ~ €74

Product costs [€]  Product costs for the 
bumper assembly add up 
to a total of €74 (A-price, 
excl. packaging and 
transport rack)
 Special focus is put on a 

careful selection of the 
right material mix

 Changes of materials 
 Reduction of parts
 Reduction of density
 Optimized supply chain

Ty
pi

ca
l b

es
t-p

ra
ct

ic
e 

im
pr

ov
em

en
ts

20,18 4,08 3,59 2,60 0,72

BPG Material* Manufac-
turing**

Special
cost

Over-
head

Profit Terms of 
payment

74,23

43,06

0,87 5,80

18,71 0,94 1,02

Total Material
direct

Material
indirect

Material 
scrap

Process
direct

Process
indirect

Over-
head

56,33

28,99

BPG
Tooling cost

Tooling Welding/
assembly

Gripper/
gauges

Jigs

1,64
1,29 0,17 0,12 0,06

 Best cost country 
sourcing (BCCS) 
 Tool design 

improvements
 Volume adjusted tool 

concepts

Results summary of bumper analysis Key traits Typical best-practice

Typical 
improvements

15-20%

+

+
10-

15%

15-20%
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Focus 1: 'Product cost optimization'
Commercial, technical and supply chain optimization are fully addressed

EXAMPLE

Product
cost

CO2e 
emission

Tooling / 
invest

Source: EFESO 2023
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Focus 2: 'Tooling / invest optimization'
Commercial, technical and supply chain optimization are fully addressed

EXAMPLE

Product
cost

CO2e 
emission

Tooling / 
invest

Source: EFESO 2023
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Focus 3: 'CO2e optimization'
Detailed calculation of the ‘product carbon footprint' to counteract CO2 taxes

EXAMPLE

Product
cost

CO2e 
emission

Tooling / 
invest

Source: EFESO 2023
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The final result? We deliver cost savings of up to 40% in the programs we support

Customer value added
Know-how transfer and 
training to assure skill-up

Full transparency
over the entire value chain
(costs, tasks, risks...)

Up to 40% sustainable 
cost savings potentials

Initial situation Approach / method
 All struggling to launch e-mobility 

successfully
 Development behind schedule, data is 

incomplete
 Product-, tooling and invest costs are 

significantly above the targets, CO2 tax 
impacts not understood

 Cost management process and optimization 
approaches missing
 Approach required to improve product 

launch and business case

Holistic profitability program to improve 
business case:
 Performance check
 Product, tooling, invest on CO2 costing
 Benchmarking
 Integrated optimization incl. our ‘fresh-eye’
 Supplier identification, negotiation and 

awarding
 Measure tracking and BOM management
 Cost management blueprint and know-how 

transfer
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