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Management
summary

Cost-down programs are not new, yet vehicle programs
often face cost overruns in the development process.

Have we reinvented the cost-down
program? Close. To increase the benefits
of a cost-down project, we have tested

a holistic approach with our customers
that comprehensively puts the margin on
target.

This approach is based on

* Advanced analytics solutions, which
have been developed as one of the
few successful implementations in
complexity management to get a grip
on complexity drivers

Market experts that challenge all your
product marketing and sales plans

¢ An extensive benchmark database to
validate supplier quotes

A network of product and
manufacturing experts to be tapped
whenever additional expertise is
needed

* New approaches to known tasks, such
as creativity techniques in cost-down
workshops and introducing your own
ideas in the process

We utilized these capabilities in the
projects we present in this paper to
display technical and product knowledge
as well as the skills necessary to deliver
such a project successfully. This means

a detailed portfolio analysis to prioritize
the scope the right way, set up a compre-
hensive project-management office, define
suitable key performance indicators (KPIs)
to measure success, and present manage-
ment-ready findings to decision-makers
for quick savings.

“Cost down, value up” sums up what

our approach offers you. In addition to
product cost optimization based on tech-
nical levers and requirement manage-
ment, content management focuses

on optimal market positioning. Supple-
mented by an effective containment of
variant complexity, benefits for the end
customer are combined with profitability
for your vehicle program.
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In the automotive industry, digital transformation and the transition
to electrified vehicles are currently upsetting the product and
cost structure in product development. Complexity has increased

significantly over the last decade in all commodities, while companies

are dependent more than ever on profits from the product lines
being launched to create the financial leeway for transformation.

Crises significantly affect the outlook on upcoming years, bringing
even more explosiveness to the topic of product cost optimization:
A realistic look ahead requires the cost-controlling department to
consider scenarios of -25 percent and -50 percent sales volume and,
considering this, reduce direct costs to avoid upfront expenditures.

A phase of economic downturn reveals
weaknesses in today's product cost
structure, and classic teardown methods
promise no remedy. Complexity cost is not
a KPl'in business decisions, impacts are
often identified too late in the development
process—especially on production—and
overarching project issues are only touched
upon, if at all.

In the recent boom years, OEMs catered
to customer demand for individualization
by expanding product portfolios into

small niches, offering an ever-growing
number of variants and options that
significantly raised product complexity and
consequently affected almost all commod-
ities. The split into internal combustion,
hybrid, and battery electric vehicles also
contributed to this development. To drive
this paradigm shift and continue pleasing
shareholders who became used to success
and growth, companies needed to raise
the profits of current and future product
portfolios to finance the necessary trans-
formations.
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Today's product
development
under pressure

Whether it's opera houses, international airports or automotive
OEMs, the pressure to keep costs low is increasingly becoming a
factor in all areas of business. Cost overruns and shaky start-of-
production (SOP) dates are typical hurdles for OEMSs, particularly
when it comes to developing new vehicles, and our experience
has shown that these vehicle projects often exceed cost targets
in the final phases before SOP.

While software issues are one reason for delays that can be
solved with a great deal of effort, cost overruns jeopardize the
profitability of vehicle series for years to come if not, in the case
of volume carriers, of the entire company.

bespoke solutions, and ultimately, the wide trade-off of requirements and compo-
decisive moment for the cost balance nent costs works only to a limited extent
The product development process is comes with the submission or negotiation within the organization. To put it bluntly,
not subject to a continuously controlled of supplier offers. purchasing focuses on costs, engineering
process in terms of costs, but the devel- delivers solutions that overshoot product
opment divisions are sent on their way When the offers are received, about positioning, and product management
with targets derived from the specifica- 90 percent of the development work pushes special requests—the optimal field
tions based on which the design of the has already been completed, concept of tension in which to strive for the best
component is elaborated in a very granular alternatives have been discarded, and all solution.
way. Despite benchmarks and recourse the development teams have committed
to earlier projects, each project requires themselves to their solutions. A project-
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Fig. 1 - Multiple trade-offs are necessary to achieve the best-fitting solution
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The solution must be found not only in

the area of conflict between the price of
parts and one-time costs but also between
overall vehicle requirements, such as target
weight and electrical range.

Further complications are the produc
tion resources available, interfaces with
neighboring derivatives, and time, which
continuously reduces the scope of options
or drives up the price of concept change.
In that respect, classical cost-down work-
shops can be a building block but are not
adequate to the size of today's challenges.

One-time costs primarily comprise development costs

and tool costs but also modification costs. As the project
progresses, technical cost-down measures become more diffi-
cult, especially with these initial costs.

Parts price reductions are the primary objective of most
cost-down initiatives and, especially in the case of volume
vehicles, the unit price lever far exceeds one-off costs. A robust
cost-down concept also incorporates unit-count scenarios and
re-use in subsequent model series in the sense of interlocking.

Performance KPIs on the vehicle level, such as vehicle weight

and electric range, require a holistic view of the overall vehicle
and an evaluation of the most cost-effective solution.
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ntegrated
Droduct cost
optimizatior

Product cost-optimization projects are Deloitte’s holistic approach includes
usually set up on short notice as soon as a modules for cost reduction, the applica-
vehicle project is in danger of not achieving bility of which is geared to the status of the
the goals in the vehicle profile. Time delays vehicle project.

and increased pressure on the project

team make the project situation more

difficult.

Fig. 2 - Cost-down potential and pressure to act vary based on the timing within
the product development cycle
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Fig. 3 - Cost-down levers applicable for different project phases
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From this perspective, we focus on the
three modules dedicated to providing
significant cost reduction in the critical
phase of product development. They
complement each other to form a holistic
approach to cost reduction that overcomes
the segmented, specialized approach of
development teams.

In this challenging environment, the
following success factors stand out to
achieve significant cuts in manufacturing
costs:

To bring these success factors to life, we
build an integrated approach based on
the modules following four parallel work
streams that interact with each other. Joint
workshops and situation analyses from
different angles maximize the returns on
time invested by the client teams.

Fig. 4 - Success factors for product cost-down projects

Cross-functional cooperation
and hand-in-hand approach
with the client's experts at
all levels

Holistic, cross-commodity
cost-optimization approach

A broad network of experts
with comprehensive databa-
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The product and content strategy stream
analyzes the positioning of the vehicle
with the planned content range in the
competitive environment to find the

right trade-offs between content-related
cost drivers and customer needs in the
competitive context.

In the complexity stream, items with
multiple variants, especially those
requiring tools for each variant, are
analyzed and presumably less-demanded
versions are addressed.

In the product cost optimization stream,
technical levers and benchmarks are
applied to decrease technical costs that
are converted into price reductions
through purchasing support.

Reporting and steering manage the
work streams to enable and guide rapid
decision making and implementation.

Proven digital tools
for the targeted
application of
analytics

Lean, catchy tools for
reporting and
monitoring
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The four work streams are based on a analysis involves a rapid transition to
common layer of data preparation and analytical models and skilled interpretation
onboarding. They benefit from common, of the analyses.

standardized analyses and drive the
discovery of holistically optimal solutions.

While the technical issues are particularly

driven forward by joint workshops and
other coordination formats, complexity

Fig. 5 - Our cost-down project approach
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Product & content strategy improvement levers because the overall

The product and content strategy must platform/vehicle business case over the
be the continuous guardian of balancing full lifecycle must be improved. Therefore,
customer expectations with the product’s the initial product strategy and positioning
expected cost base—combining the cost must be adjusted continuously to reflect
and market perspectives to find the right new market and cost developments.

trade-offs for a cost-optimal, market-
attractive vehicle.

For this effort, not only cost-down aspects
must be considered but also the margin
and volume implications of proposed

Fig. 6 - Trade-offs in the product business case

Product costs
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Customer expectations
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"Every lever is worth investigating
iN your product and content
strategy to find the configuration
that hits the sweet spot in your
competitive landscape."

Jan Bakker, Partner, Strategy & Business Design



The business case and product cost
enhancements are built on the pillars of the
product and content strategy:

Fig. 7 - Key pillars for product & content strategy

Base Vehicle Business Case Optimization

Option Availability & Packaging

Customer expectations review

* What are the key specifications and options that the
base vehicle should meet? What is “nice to have” but has
no impact on the purchasing decision (or willingness to
pay)?

* What technical evolutions are expected to become
“standard” over the lifecycle from a customer or
positioning perspective? What is required for SOP, and
what can be added in a later facelift?

Option availability & pricing

* Is the option availability adequate in terms of
breadth and depth? Do take rates justify the availability
of the full breadth? Are low take rate options really
“killer” options for some customers that would justify
development costs?

* Are options priced according to market demand and
competitor availability?

Competitor content benchmarking

* How are comparable competitors equipped when it
comes to standard specifications and options?

* Where are key differences? Are excess options required
from a brand positioning perspective? What product
cost is associated with these items?

Option packaging

* Are packaging opportunities fully exploited not only
from a customer upselling perspective but also from a
complexity perspective?

Competitive price benchmarking

* How is the base vehicle price positioned compared
to a comparably equipped competitor set? How is the
vehicle perceived from a pricing perspective?

* |s the vehicle in the foreseen price-positioning
corridor? s this also true for the expected volume
model (i.e. including options with high take rates)?

* Which standard options could be shifted into
optional equipment because they are associated with
low customer willingness to pay, are not standard at
competitors, or have significant product costs? Do we
expect this lever to be volume-neutral?

* Does the current competitive price positioning still allow
price adjustments to capture additional margin in the
price-volume trade off?

Derivatives & Powertrains

Derivatives

* Do all planned derivatives sufficiently
differentiated have a “right to win” in the market?

* Do they address separate customer groups with true
incremental volume, or do they just cannibalize other
brand portfolio vehicles?

Mix & line-up cadence

* Are all engine/gearbox combinations required for the
key target markets?

* How can option packages be tied to powertrains to
reduce complexity and differentiate vehicles from each
other?
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The product and content strategy stream
can tee up the analysis to bring in the
market and customer perspectives. The
potential savings of each action must
then be investigated by engineering and
product cost controlling. In a joint forum,
the trade-off must be discussed to ensure
overall buy-in and comprehension of the
need for change.

Fig. 8 - Key areas in product & content strategy to look for potential cost-savings

Customer
expectations

—_—
Content Price
benchmarking benchmarking
Option
availability

Derivatives & Option
powertrains packaging
Lifecycle
activities
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In recent years, the customer demand for
individualization has driven the number
of configurations per product in various
industries, with likely the biggest excesses
in the automotive industry. While one
OEM in an exhibition celebrated almost
three septillion different configuration
variants for one model, it was selling less
than 300,000 units over the entire life-
cycle. The cost of this complexity is often
unknown and, in times of high product
margins, is often not interesting to the
manufacturer at all.

However, stringent complexity manage-
ment is possibly one of the strongest cost-
down levers since it affects all core func
tions. It requires increased Research &
Development (R&D) efforts to develop and
validate all the variants, procurement staff
to negotiate variants that will never be
built into a vehicle, and aftersales required
to keep variants in stock or available for
15+ years after the end of a production
that might have only been sold once.

To prepare our clients for the future,

we developed the Deloitte Complexity
Management Toolbox to tackle these chal-
lenges and support the implementation of
comprehensive complexity management
while generating significant short-term
savings.

As a first step, the complexity that already
emerges during the concept and early-
development stages must be analyzed.
We advise starting with selected (variant-)
heavy items that have been identified by
the respective R&D teams. A variant tree
helps visualize the size of the challenge
ahead. Based on the data of comparable
models and the vehicle’s predecessor, the
demand for selected equipment can be
estimated to discuss the applicability of
complexity-reduction levers, such as pack-
aging or cancelling variants, while under-
standing their effect on the total number
of configurations. By multiplication with a
rule-of-thumb complexity cost number per
item number in the bill of material (BOM),
the savings can be estimated.

The results of full-fledged complexity
management are savings of up to

50 percent for variant-heavy items and
up to 10 percent of the total cost of the
current project, not counting the lessons
for future product generations.



Design & Procurement

While many companies have already
invested effort in upskilling procurement
departments, in-depth material and
manufacturing knowledge can provide
further added value during supplier nego-
tiations.

Before requesting supplier quotes, the
target costs are often derived from
comparable products or are entirely
unknown before offers are received—
offers that then define the new price
corridor for the purchased parts.

Fig. 9 - Value of benchmark calculation

Target

o
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Low Cost

= High
Cost

O

Deloitte Benchmark
Calculation

Fig. 10 - Key areas to look for potential cost-savings

Standardization
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Simplification

Make or
Buy

Production Technology

Benchmark Cost

Supplier Quotes

Invest vs. Piece Price

Supplier
Selection

Material
Selection

To generate a leading edge for (re-)
negotiations, Deloitte can help calculate
the price bottom-up. Based on detailed
benchmarks for the main cost drivers for
procured products, such as materials and
manufacturing, our experts can provide
a target price before initial negotiations
or help trigger re-negotiations if supplier
prices are identified as too high. This

can also be applied to already-awarded
contracts as long as tool production has
not yet started.

The detailed technical evaluation requires a
deep understanding of all the named fields
of development for a structured approach,
but this is not a straight path from A to B.
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Steering

Project management and action tracking
are crucially important for a smooth, effi-
cient project. Deloitte’s prioritization and
tracking system ensures full transparency
of all measures versus the target “at the
push of a button.” The intuitive evaluations
are shared in project reporting and create
end-to-end transparency.

With every sprint review, evaluated meas-
ures are hardened, released, and handed
over to the dedicated development or
procurement teams.

Outcome

The delivered values of cost-optimization
projects can be evaluated precisely case
by case, but global averages are difficult
to derive—still, examples from different
projects show that they pay off quickly:

Fig. 11 - Deloitte Steering Toolbox
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Fig. 12 - Facts & figures from Deloitte’s business case improvements
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"Close collaboration across
functional silos has proven to be
one of the most critical success

factors for value-enhancing

orojects - always keeping the
nest trade-off in mind."

Jan Bakker, Partner, Strategy & Business Design




Client example:
Complexity cost
reduction

The client, an automotive OEM famous for
a high number of options to cater to the
individualization needs of their high-pro-
file customer base, asked for support

in taming the uncontrolled growth of
variants for a new vehicle development
project.

A closer look at the decisions during the
development process showed that, in its
later stages, decisions to add further vari-
ants were made without considering their
effect on total variants. To halt the unre-
strained growth in complexity, the client
hired Deloitte to analyze and reduce the
complexity of selected variant-heavy items.
Starting with one front module that needed
to be altered in multiple ways when certain
options were added, the team drew up the
complete variant tree just for that compa-
rably simple plastic part. Using analytics
on the bill of material of the vehicle project
to grasp the degree of complexity and
calculate cross ratios (i.e., the options that
had been ordered in combination) from the
predecessor and comparable projects, the
team identified high six-figure savings by
canceling options for this piece alone that,
in combination, were sold in less than

1 percent of orders, one of which required
a €150,000 tool for only 15 units ordered.

Consequently, the software was adapted
and handed over to the client so they could
track the complexity growth and underlying
cost of every decision to make well-in-
formed decisions when adding complexity
at later stages in product development.
Utilizing the concept for selected heavy
items in less mature vehicle projects, the
client was able to generate savings up to

50 percent of true cost to own (TCO).
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Fig. 13 - Savings derived from the complexity tree
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Tool number Cross ratio Complexity costs p.a.
0.1% €15,000
1
<1% <1%
<1% <1%
z
<1% <1%
<1% <1%
3
<1% <1%
<1% <1%
4
<1% €15,000
<1% €15,000
5
<1% <1%
<1% <1%
6
<1% <1%
<1% <1%
7
<3% €15,000
<7% €15,000
8
<85% €15,000

5 [8] Tools 100 % €90k [240Kk]
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Client example:
Product & content
strategy

An OEM's new vehicle-project was not
meeting profitability expectations, and
several adjustment rounds with the
internal product teams could not close the
profitability gap.

Deloitte helped close the gap utilizing
three main levers:

* De-contenting of basic configurations

* Options availability and package strategy
* Competitive pricing

All these measures could not jeopardize
customer satisfaction, sales targets, or
brand positioning.

Fig. 14 - Achievements
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Through a combination of in-depth
competitor analysis, customer insight
analysis, and expert workshops, we iden-
tified almost 20 configuration items to be
de-contented for the base model, making
it commercially beneficial and strategically
reasonable.

We also defined a number of configuration
packages to optimize take rates and hence
overall profitability.

Considering all these configuration adjust-
ments, we identified and validated a real
upside potential for the pricing of more
than 15 percent of the key competition.

almost 20

configuration items subject to decontenting



Client example:
Cost down in product
development

Two years before launching a new vehicle
project, an OEM approached Deloitte with
a project to improve its overall vehicle
business case significantly by challenging
every identified improvement lever and
quickly adding new ideas since supplier
nominations had already started. The
team chose a combination of market,
technical, and sourcing levers to deliver
the desired outcomes.

A wide range of measures led to success.
For example, by conducting a bottom-up
greenfield calculation, Deloitte’s cost
engineering experts revealed a cost
potential of roughly 25 percent for an
integrated part of the vehicle body alone.
Since the product had been awarded as a
package with reduced transparency over
price components, the in-depth analysis
supported the procurement staff with
persuasive arguments for the short-notice
final re-negotiation.

In total, the cross-functional client teams
supported and coached by Deloitte
experts implemented savings initiatives
of more than 5 percent with a backlog

of another 3 percent by the end of the
project.
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Fig. 15 - Example for bottom-up calculations of target price

1.000

Derived cost

750 delta ~25 %
500
250
0

Purchased Manufacturing  Levies Overhead & Target Supplier
parts costs profit price quote

23



Client example:
Commercial vehicle’s
headlights

Having already implemented most
procurement levers, Deloitte recom-
mended a leading OEM to approach
selected components to reveal the mate-
rial cost potential hidden in their design.

A previous analysis had identified the
headlights in the standard H7 and the
top-spec LED version as promising candi-
dates for product teardowns conducted
in the Deloitte Digital Factory. Based on
initial analyses, the identified potentials
were validated with client specialists

before the implementation guidelines and

business case were finalized.

With a combination of material replace-
ments, design optimization, and manu-
facturing changes, our experts identified
savings of almost 10 percent for the
popular basic version and 2 percent for
the less demanded top-spec headlight,
saving the client more than half a million
euros in the first half-year of production
alone.

Fig. 16 - Cost-down measures from headlight teardown

Cost-down measures

Savings, €/veh.

1 Integration main cover and frame cover (reduce part count) 0.4
2 Manufacturing of covers using 2k-injection molding 0.2
3 Replacing polycarbonate with copolyester PET 2.0
4 Combination of two covers 0.2
5  Snap nut made of plastic 1.0
6  Replacing snap nuts with self-drilling screws 0.8
7 Wiring harness made of steel 0.2
8  Socket made from PET 1.0
9  Lamp socket made of PA66 0.8
10  Horizontal stability provided by pins instead of screws 0.6
11 Integrated seal 0.6
12 Bevel gear shaft made of PA66 0.4
Total potential per vehicle ~8.2
Sum of potential p.A. >€1.0m
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