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EDITORIAL

Dear readers,
Welcome to this special issue of our
SPECTRUM magazine. This issue is
dedicated to FEV Consulting and
its consultant team, which has now
been successful and active on the
international consulting market for
five years. With its orientation toward technology and strategy, FEV
Consulting has now achieved a very
visible position here and is respected across many industry sectors
and beyond. While the work was
clearly still shaped by individual projects in the beginning years, now
there is a clearly-defined service
line structure. On the one hand, this
structure reflects the technologyand strategy-driven topics of our
clients from the automotive, aviation, and off-highway industries; on
the other, it establishes an effective
bridge between engineering and the
market. On the following pages, we
will present our individual service
lines in detail.

process topics, the proven experience of FEV Consulting and its close
connection with the engineering
companies of the FEV Group enable
consultants to do detailed work on
technology topics as well – from
concept and product development
to strategic market positioning. All
this has greatly contributed to the
successful development and positive perception of FEV Consulting.
I would like to take this opportunity
to thank you for the trust that you
have placed in our consultant team
from the very start. We look forward
to continuing to help you in the future with our trademark enthusiasm and our innovative solution
proposals.
Before that, we hope you enjoy reading our magazine. Get to know FEV
Consulting even better!

One of the particular strengths of FEV
Consulting is offering its clients real
and, if so desired, completely developed solutions. Looking beyond

Dipl.-Wirt.-Ing.
Alexander Nase
Managing Director
FEV Consulting GmbH
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INTERVIEW PROF. PISCHINGER
01 ABOUT FEV CONSULTING

5 YEARS OF FEV CONSULTING

REFRESHINGLY EXCELLENT
PROFESSOR STEFAN PISCHINGER, CHAIRMAN OF THE BOARD AND MANAGING
PARTNER OF FEV GROUP HOLDING, SAT DOWN WITH US FOR AN INTERVIEW TO
EXPLAIN WHY FEV CONSULTING WAS FOUNDED, WHAT DISTINGUISHES IT, AND
WHERE HE SEES IT IN FIVE YEARS
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INTERVIEW PROF. PISCHINGER

Management
Consulting

Top
Management

Top Management
Consultancy

FEV Consulting can
not only offer the
what and why, but
also the how

Operational

Engineering
Service Provider
Technical

Prof. Stefan Pischinger, we would
like to start by congratulating
you on the fifth anniversary of FEV
Consulting GmbH and thanking
for agree to do this interview with
us. What were the key reasons for
founding FEV Consulting in 2011?
Prof. Pischinger: As a matter of fact, since
its foundation in 1978, FEV has received
regular requests for consulting services
with regard to powertrain topics, especially in combustion engines, from clients
in the automotive and engine industry.
There were many successful projects here
as well. However, the focus of FEV service
provision was naturally on the applied
research and engineering area, even in
the early days; over the years, it has achieved considerable depth and breadth in
this subject area, along with high market
penetration. In doing so, market and strategy topics slipped into the background,
which obviously doesn‘t mean that they
are any less important to our clients. For
many client requests, it even reaches the
point where the combination of different
services, meaning market assessments,
strategy development, and engineering,
makes the desired comprehensive statements possible and enables guiding
decisions.

Technical
Consulting
Business/strategic

Were there other reasons?
Prof. Pischinger: Yes, of course. The aforementioned combination of classic consulting services and in-depth engineering
know-how enables us to offer our clients
both comprehensive and customized solutions. Furthermore, consulting services
enable us to reach a considerably larger
client base to which we can make our
experience and expertise available; this
often happens with our existing clients,
as well as outside of the automotive and
motor industries. Additionally, an agile,
well-connected group of consultants with
its own complementary service topics
makes a positive contribution to padding
the broad engineering portfolio of the FEV
Group, enables access to other relevant
contact persons at our clients‘ offices, and
perfectly rounds out the service portfolio. I
would also like to take this opportunity to
point out that, thanks to its independence
and excellence, FEV Consulting is regularly
in a position to also have a refreshingly
positive and decisive impact within the
FEV Group with our fresh impulses and
innovative solutions.

FEV Consulting: Linkage of
Strategic Management Expertise and Technical Know-how

Do you use FEV Consulting a lot
within the Group?
Prof. Pischinger: On the contrary. FEV
Consulting generates 95% of its turnover from external clients and, after five
years, has its own large industrial client
base. Of course, and this is absolutely
intended, there are many client projects in
which FEV Consulting and the engineering
companies work shoulder-to-shoulder
for our clients. I consider this economic
independence combined with the extensive professional topical diversity to
be very important, since it significantly
contributes to the acceptance of FEV
Consulting within the Group and makes
it an attractive partner for strategy topics
within the FEV Group.

Where should FEV Consulting be in
another five years?
Prof. Pischinger: FEV Consulting has already achieved so much in its short life
– it has been continuously growing since
its foundation, discovering new subject
areas for FEV, winning new clients, and
economically successful. I would like to
see FEV Consulting continue to firmly follow this path with the same enthusiasm,
thus making an important contribution
to the global growth of the FEV Group.
In this context, I can easily imagine FEV
Consulting increasing its worldwide presence through additional locations and
strengthening its positive momentum.

Prof. Pischinger, thank you for this
interview.
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OVERVIEW: FEV CONSULTING SERVICE LINES
01 ABOUT FEV CONSULTING

OVERVIEW: FEV CONSULTING SERVICE LINES

VERSATILE, COMPETENT,
AND INTERDISCIPLINARY
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OVERVIEW: FEV CONSULTING SERVICE LINES

BEST OF TWO WORLDS
Our combination of expertise in the field of management consulting and engineering enables FEV Consulting
to offer a broad range of services. The projects we work on cover a variety of industries, from pre-development to after-sales and from general project management to detailed subprojects.
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OVERVIEW: FEV CONSULTING SERVICE LINES
01 ABOUT FEV CONSULTING

Powertrain Concept Studies

Technology Roadmapping
In order to
approach an
innovation
process within
a company in a structured manner from
the start, FEV Technology Roadmapping
creates a roadmap that answers three
important questions: what are the market
and technology drivers? What are the technological solutions? When do they reach
critical market penetration? This approach
enables us to avoid the „fuzzy front-end“
– meaning those often difficult-to-define
initial phases with which every innovation process starts. The roadmapping
process can be flexibly adjusted to meet
the client‘s requirements. However, it still
includes the central aspects, from trend
and driver analysis to sensible technology
scenarios for future motors, transmissions,
and powertrains for all transport-relevant applications. FEV Consulting shows
the client which product and corporate
strategies are relevant for it and helps to
implement them.

The powertrain and
its conceptual layout
remain the central
lever in achieving
future CO2 and exhaust emission goals.
FEV Consulting examines various possible
solution concepts and supports its clients
with decisive concept proposals and CO2/
costs trade-off analyses. In the process,
FEV Consulting not only takes into account
how to optimize traditional combustion
engines, it also looks at the use of hybrid
solutions.

BEST OF TWO WORLDS:
THE IDEAL STRATEGY WITH
TECHNOLOGIES OF THE FUTURE
Supply Chain High
Performance Management

Product Development
Process Optimization

FEV Consulting
helps companies
to perfectly manage their own value
creation chain with a multi-step process.
In doing so, it assists clients in analyzing
the background situation, identifying realistic target figures, and implementing
an overall strategy. FEV works together
with its clients to establish how to ideally
balance cost-effectiveness and flexibility
and identifies the levers with which to
adjust these factors.

The success or failure of technological
innovations largely
depends on the development processes behind them and
how they are organizationally integrated
and implemented. This is were the work
of FEV Consulting begins; the consultants
support their clients with experience gathered internally in the area of product
development and on the basis of their
direct and unique access to the capacities
of the FEV Group. In so doing, they take
into account specific client requirements
as well as the three core elements of successful product development: quality,
cost, and time.
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OVERVIEW: FEV CONSULTING SERVICE LINES

Smart Cost Reduction

Intelligent Transportation &
Connected Vehicles
FEV Consulting helps
OEMs, suppliers, digital
companies, energy suppliers, and insurance to
develop innovative business models and new technologies. This
process enables them to adequately meet
their needs for intelligent, efficient, and
multimodal mobility chains. These are
becoming more and more important in
an increasingly urbanized, connected,
and environmentally conscious world in
which the „sharing economy“ is booming.
Together with its clients, FEV Consulting
develops successful growth strategies in
new and existing markets.

Modularization Strategies
Passenger vehicle
manufacturers in particular are attempting
to master increasingly
complex powertrains
by introducing modular product toolkits.
Thanks to its comprehensive industry
know-how, FEV Consulting is able to explain current modularization trends and the
approaches of global OEMs in individual
studies and then explain the advantages
and challenges. The consultants identify
client-specific framework conditions, as
well as complexity drivers and requirements, in order to be able to establish a
customized modularization strategy on
the basis of cross-industry best practices.

In order to significantly
save costs on technical
products, FEV experts
from different areas
proceed in an interdisciplinary manner.
They make detailed analyses of existing
cost drivers, benchmark products from
competitors, and generate a calculation
of target costs from the bottom up. In
addition, they generate innovative solutions for cost reduction through Value
Engineering and implement them by way
of international sourcing — or commercially, through supplier management — at
the required quality level. FEV extensively
trains client employees and installs proven methods and tools. This ensures the
achieved savings in the long term.

Manufacturing 4.0
In order to be able
to survive in global competition,
companies must
develop structures
and processes that
are both lean and flexible enough to work
in a cost-effective manner. Furthermore, companies increasingly operate within digital systems, the requirements
of which regarding interfaces and data
have a significant impact on business and
production processes. Together with its
clients, FEV Consulting establishes strategic and tactical levers to meet the individual challenges faced by internationally
active companies in production, logistics,
and procurement.

Mergers & Acquisitions
For clients that
are planning corporate mergers or
acquisitions, FEV
Consulting offers a unique combination
of business administration and technical
expertise. FEV Consulting helps its clients
to identify potential target companies,
the acquisition of which serves a specific corporate or investment strategy.
As part of the due diligence phase, the
consultants analyze the business model in
detail, as well as business administration
performance and the viability of the organization. Finally, FEV Consulting assists in
integrating the organization.

Vehicle
In order to increase
performance and/or
reduce CO2 emissions, FEV Consulting
analyzes as part of
vehicle projects individual technologies
and technology strategies, especially electrification strategies, driver assistance
systems, and vehicle measures. For targeted light construction, FEV Consulting
provides support with the Smart Weight
Reduction Process. Additionally, support
is provided for clients in the development
of an overall vehicle strategy through the
planning and definition of product characteristics by FEV Consulting.
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SERVICE LINE: TECHNOLOGY ROADMAPPING
02 OUR PROJECT LANDSCAPE

OPTIMUM PRODUCT STRATEGIES

DEEP DIVES AND PRECISE PLANNING
TECHNOLOGY ROADMAPPING: HOW THE EXPERTS FROM FEV CONSULTING
FIND THE PERFECT TECHNOLOGY FOR THEIR CUSTOMERS
Since FEV Consulting was founded in 2011, Technology Roadmapping has been an important part of our
product portfolio. On the very first project in the company‘s history, the service line began with roughly
80 technologies on the radar, using an Excel-based solution to help FEV experts document technologies
and generate reports. Since then, FEV Consulting has continuously improved its approach to Technology
Roadmapping. Today, the information we use is stored in a database and encompasses more than 450
technologies from different areas of powertrain and overall vehicle engineering.
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SERVICE LINE: TECHNOLOGY ROADMAPPING

What is FEV Technology
Roadmapping?
The approach used in FEV Technology
Roadmapping helps us to structure the
fuzzy front end, that is, the early phase
of technology scouting in an innovation
process. In this phase, we encounter many
technologies that are either nested in
the early stages of research, are starting
the initial steps in design, or are already
moving on to advanced prototyping. Uncovering these trends, describing them,
and assessing them are key elements
in early technology scouting. Though it
proves challenging to OEMs and suppliers,
it is extremely important to the strategic
decision-making of both.
FEV‘s Technology Roadmapping process
is an efficient solution for documenting
technologies—whether in the early stage
of development or already established.
FEV consultants usually try to answer three
crucial questions:
What current and future trends
and drivers will influence the
research and development of
relevant products?
What relevant technologies or
concepts are known, and what
impact do they have?
When will the technologies reach
both maturity and relevant market
penetration?

When reporting on trends and drivers,
we analyze global mega-trends as well
as the ensuing specific drivers. Our experts tap into their worldwide network,
attending relevant lectures and trade fairs,
conducting interviews among key industry
players, suppliers, and end customers, or
analyzing legislation that may become
important in the next 20 years.
When working on projects, we focus on
the client‘s specific constraints and requirements. While considering a client‘s
individual product environment, the client‘s core competencies and, if necessary,
specially-requested technology topics,
the service line identifies technologies
— whether already in series development
or just now in an early stage of research
— that are of special interest to the client. They are generally identified through
interviews conducted with selected FEV
experts, analysis of lectures and literature,
and attendance at conferences and trade
fairs. We then draw up a standardized report on the technologies for the client. The
report describes the operating principle;
explains the advantages, disadvantages,
and interactions with other technologies;
and assesses the potential for use in a variety of applications, including passenger
vehicles, commercial vehicles, industrial,
marine and railroad applications. As our
most unique selling point, FEV Consulting
offers its clients what we call „technology
deep dives,“ in which the experts from

FEV elaborate on selected topics with
in-depth technical details and numerous
case studies taken from simulations or
measurements. Finally, the technologies
are evaluated based on a variety of client-specific criteria and designated scales
to determine their influence on predefined
technology packages. The criteria include
factors such as fuel consumption, emissions, performance, weight, and cost.
The criteria are then expanded to include
criteria tailored to the client‘s needs — for
example, exhaust system parameters or
important constraints for certain system
components — in order to offer clients
the greatest possible benefit.
To create our technology roadmaps, we
hold expert workshops to discuss both
the maturity of the technology and possible market penetration scenarios. They
are performed on different applications
(gasoline or diesel passenger vehicles,
commercial vehicles, farming and construction equipment, etc.) and for different
regions (Europe, US, China, Japan, India,
etc.), so that we get a detailed overview
of which technologies will become established for which application, in which
region, during which period of time, and
with which level of market penetration.

Project Process
1st PHASE: TECHNOLOGY ROADMAPPING (FEV)

2nd PHASE: PRODUCT POTENTIAL ANALYSIS (FEV+Customer)

Technology Database
~450 technologies
Technology analysis

Trends & Driver
analysis
Technology
Deep-Dives
Impact
assessments

~5 technologies

Overview & Detailed
Roadmaps
ee
Scr

ni
ng

ntation
me
eg

Project start

Scanning

Portfolio fit

pre-qualified selection
implementation plan
decision basis

Market study

S

Selection
~50 technologies
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SERVICE LINE: TECHNOLOGY ROADMAPPING
02 OUR PROJECT LANDSCAPE

New Product Opportunities Thanks to Roadmapping and Deep Dives
Over the past few years, numerous clients
have used Technology Roadmapping to
identify and evaluate new product opportunities. The FEV consultants select
technologies that could be of interest to
the client, either because they fit in with
client core competencies in the area of
products and/or production technology
or they match the client‘s strategic orientation. They usually make their selection
following early technology scouting during
the innovation process.
To decide whether the technologies will
actually be a reasonable addition to the
client‘s current portfolio, we subject them
to another, more detailed process of
evaluation. Known as Phase 2, it involves
a market and industry structural analysis,
in which FEV determines factors such as
market volume and growth potential,
examines the intensity of competition,
and researches patents. With the aid of
the findings, our experts can estimate
whether a technology will be profitable.
At the same time, they check the technology to see how functional it will be, generally as part of an intensive technology
deep dive. This examination explains in
detail how the technology operates, what
advantages and disadvantages exist, how
it affects other technologies and concepts,
what main competitors exist, and what
potential there is for distinguishing the
technology on the global market. In workshops held with the client, our consultants
specify and document possible product
ideas and improvements early on. They
also calibrate skills required with those
that the client already has, thereby revealing any gaps.
Afterwards, if a technology still shows
promise, FEV will devise a scenario for
implementing it. First, however, the client
must decide what level of production to
carry out internally and which parts it
wishes to source from outside suppliers.
The client also needs to decide whether

NUMBER OF ROADMAPPING PROJECTS PER YEAR:
20

15

10

5

2011

2012

2013

it wants to be a pioneer in bringing the
technology to market or if it would rather
be a fast follower or a „me-too.“ Based on
this estimate, the consultants then define
what to do and when — with respect to
research and development, production
and procurement, as well as sales — in
order to meet a desired start date for
production.
In the final step, senior management can
use this information to decide how to
fund the development of the technology
internally.

How do clients benefit?
OEMs and suppliers worldwide use the results of the FEV Technology Roadmapping
process in a variety of ways. FEV enables
clients to assess technological developments in terms of their maturity, market
relevance, and impact on other technology concepts. For example, clients can
deduce their future R&D budgets, develop
new product ideas, appropriately target
their marketing strategies, or even tap
into new areas of business. The results
combine the knowledge from nearly 40
years of FEV history — a unique selling
point that underscores the high quality
of FEV‘s Technology Roadmapping.

2014

2015

What have we done since
2011?
Since our beginnings in 2011, the FEV
Technology Roadmapping approach has
been consistently improved and refined,
both in terms of content and functionality. Though FEV started with just under
80 technologies and one application in
2011, we now work with a database currently containing over 450 technologies
and a large number of applications and
markets. In the last five years, our experts
have successfully advised many different
clients around the world. The technologies are by far no longer devoted to just
the engine itself; they also encompass
technologies in transmissions, alternative
fuels, various concepts for electrification,
batteries and fuel cell technologies, and
the overall vehicle (lightweight design, for
instance). The number of applications has
also grown. FEV started with agricultural
equipment, but we now work with passenger cars (gasoline and diesel), commercial
vehicles, a wide range of mobile machinery, locomotives, marine applications,
generators, and projects in the aviation
and wind power industries.
Written by:
Dr. Andreas Wiartalla
wiartalla@fev.com
Johannes Houben
houben_j@fev.com
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SERVICE LINE: TECHNOLOGY ROADMAPPING

CASE EXAMPLE:
SEEKING AND FINDING
THE IDEAL TECHNOLOGY
Alexander Gulden from thyssenkrupp
on the necessity of building more efficient vehicles and how Technology
Roadmapping helped the Group to
implement new product ideas.

Dr. Gulden, thyssenkrupp, as an
automotive industry supplier,
is also active in the powertrain
area. What challenges are you
currently facing?
Dr. Alexander Gulden: Given that regulation makers are demanding a significant
reduction of CO2 emissions, the vehicles
have to become more efficient. To do this,
we need new technologies. In addition
to the well-known combustion engines,
the hybrid drive is therefore becoming
more and more important, as are electric
vehicles.

How are you preparing for these
topics?
Our mission is to identify projects for
which we are able to provide our specific expertise and skills as a diversified
technology group in order to generate
added value for our clients from the automotive industry.

What role did FEV Consulting play
in all this?
Dr. Gulden: We already knew FEV to be a
skilled development partner. FEV Consulting combines the technical expertise of
FEV with the abilities of a management

Dr. Alexander Gulden: responsible for activitities in the areas of Technology,
Innovation & Sustainability at thyssenkrupp Components Technology.

consulting firm. The Technology Roadmapping concept that the consultants
presented to us won us over. The evolution
of the projects and the results confirmed
our expectations.

Can you go into more detail?
What particularly impressed you?
Dr. Gulden: Over the course of the project,
we received a proven specialist perspective on development trends in powertrain
technology. We have had in-depth technical discussions. We were thus able to compare our own assessments and discover
new information. At the same time, the
structured project approach made sure
we did not lose sight of our goal. Out of
a wide variety of product options, the
consultants identified the most attractive
ones for us in a step-by-step process using
interesting workshops.

How is the project result helping
you now?
Dr. Gulden: Out of more than 450 technology choices, FEV Consulting selected
7 that are attractive for us. In addition to
the technical implementation, the market
and competition situation was comprehensively assessed; product development
processes were created. In doing so, all
the necessary core competencies for development and production were established. This enabled us to clearly see which
specialist areas within thyssenkrupp had
to be involved. At the end of the day, that
is our success – we now know how to
successfully implement the selected new
product ideas with our know-how.

Contact:
Dr. Michael Wittler
wittler@fev.com
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FUTURE POWERTRAIN CONCEPTS

FOCUS ON FLEETS
HOW FEV CONSULTING SUPPORTS AUTOMOTIVE MANUFACTURERS AND
SUPPLIERS WITH STRATEGIES TO REDUCE EMISSIONS THROUGH POWERTRAIN
AND VEHICLE TECHNOLOGIES.
Automotive manufacturers are faced with increasingly strict CO2 emission goals, which will challenge them until
2025 and beyond. The manufacturers must manage to implement client expectations simultaneously taking into
account cost effectiveness and low emissions. In this context, a solution can be provided by concepts that not only
fit the company, but also enable it to flexibly react to new framework conditions. Typically, there is more than one
ideal solution. FEV Consulting supports manufacturers and suppliers with a structured and comprehensive approach, enabling them to select the ideal technology for them out of many technology options.

TECHNOLOGY
LEVEL

POWERTRAIN
LEVEL

VEHICLE LEVEL

FLEET LEVEL
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SERVICE LINE: POWERTRAIN CONCEPT STUDIES

ging framework conditions, such as will
downsizing be the right approach if the
EU implements the WLTP as the standard
drive cycle, replacing the NEDC?

Costs
Package
composition
based on OEM‘s
technology DNA

2025

2021
2017
Specification for year of...
Baseline
CO2 reduction in g/mile

In Technology Roadmapping, FEV
Consulting identifies new technologies
and assesses their impact on important
characteristics. Following that, strategies
for powertrain and vehicle technologies
are examined, thus supporting product
planning. The target values respectively
the consequences of individual configurations are determined by taking the vehicle
fleet into consideration. This ensures that
the result can be assessed in the context
of the CO2 emission goals of the vehicle
manufacturer.

Analysis of Drive Technology Strategies
Next to driver behavior and vehicle characteristics, the powertrain is the main factor
influencing the CO2 emission of a vehicle.
Said powertrain is becoming increasingly

complex: traditional combustion engines
and transmissions receive additional electric components, multiplying the potential
drive topologies. With so many factors, it is
obvious that there must be several ways of
efficiently reducing emissions: „Identifying
the most advantageous path highly depends on the automotive manufacturer‘s
specific technology portfolio and existing
competencies,“ explains Dr. Michael Wittler, Manager at FEV Consulting. Using a
comprehensive approach, the experts at
FEV therefore assess technology on the
combustion engine, the transmission,
and the entire vehicle. The database for
this is constantly being expanded. Based
on the results, the consultants determine
the technology configuration that they
deem to be the most advantageous for
the respective automotive manufacturer. The FEV approach also enables us to
analyze and compare technology trends.
It also answers questions that arise
from chan-

Fleet Strategy
In order to achieve the CO2 target values
for the entire fleet of the respective automotive manufacturer, FEV Consulting
takes into account both the portfolio of
each vehicle segment and the most important powertrain types: What fuel is
being used? Is it a hybrid vehicle? If so,
how much electrification is used? How
many electric vehicles does the manufacturer offer? How well are certain vehicle
technology concepts accepted by the
client? All this data is incorporated in the
prognosis of the FEV consultant regarding
how the future vehicle segment portfolio
should look and how the powertrain types
should be distributed in order to emit less
CO2 from the point of view of the entire
fleet. Vehicle measures are also taken into
account, since lighter vehicles with less
driving resistance also help reduce emissions. Last but not least, experts at FEV take
regional legal regulations into account.
„Finally, scenarios can be modeled so
that different strategies can be assessed
against one another. The sensitivity analysis identifies how efficiency measures
can best be leveraged with regard to the
whole vehicle fleet,“ concludes Dr. Wittler.
Through the connection of the elements
Technology Roadmapping, powertrain
technology strategy analysis and vehicle
fleet compliance analysis, FEV Consulting
is able to develop consistent strategies.
In doing so, questions from the both suppliers and the automotive manufacturers
are addressed.

Written by:
Dr. Michael Wittler
wittler@fev.com

15
20160408_5JahreMagazin_ENG.indd 15

08.04.2016 15:18:39

SERVICE LINE:
SUPPLY CHAIN HIGH PERFORMANCE MANAGEMENT
INTERVIEW
H. FÄRBER
02 AUS
OURDER
PROJECT
PRODUKTLANDSCHAFT
LANDSCAPE

TAILORED SOLUTIONS

COMPETENCE IN THE
AVIATION INDUSTRY
IN OUR INTERVIEW, HELMUT FÄRBER TALKS ABOUT
CHALLENGES IN AVIATION AND PROJECTS WITH FEV
CONSULTING.

FEV QUICKLY GETS TO THE
HEART OF THE PROBLEM
While the FEV Group is generally
heavily focused on motors and the
automotive industry, FEV Consulting
has deeply involved itself from day one in the aviation industry with a wide
variety of projects. Our consultants have been able to establish a strong
reputation with many top-tier suppliers in the areas of launch and ramp-up
management, lean supply chain, missing parts and supplier intervention
management, as well as project turnaround and performance management.
In 2015, FEV Consulting went to the Airbus Helicopters site in Donauwörth.
There, it supported the airplane doors production unit in the area of the A350
production ramp-up. The person responsible for this unit is Helmut Färber.
He sat down with FEV Consulting to talk about the differences between
automotive and aviation construction, and to explain what he appreciates
about FEV Consulting.

Contact:
Andreas Eymann
eymann@fev.com
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Mr. Färber, a typical combustion
engine is made up of approximately 500 individual parts and
requires 3 to 4 years of development. Do these figures make
aviation experts smile?
Helmut Färber: No, not at all! The development of the Airbus A350 took almost 10
years. The big difference in automotive
construction, however, does not lie in
product development. The market forces
us to start production at a very early stage
in development. That is the key difference

Can you elaborate?
Färber: Airplanes can easily reach a unit
price of over USD 200 million and are produced in lesser quantities than in the automotive industry. In order for the program
to also be a financial success and for the
development costs of several billion euros
to be recouped, it is practically necessary
for the prototype and preliminary production to be done at the series level and sold.

How do you achieve that?
Färber: By generating a flowing transition from prototype construction to
series production and directly integrating the feedback from test flights
into the production. This also explains
the lower delivery rates during the
first years of a new airplane program.

In your current position, you are
responsible for airplane doors. Is
everything now done at the series
level?

A350 CFK door structure, Airbus Helicopters plant Donauwörth –
Ramp-Up difficulties fixed

Färber: Yes, I was the plant manager
for the aviation supplier Premium
Aerotec in Nordenham. Several strategy consultancies have supported
the A350 Joint Improvement Project;
FEV Consulting was one of them.

You were not immediately won over
by this support. Why?

Is that what you appreciate at
FEV?
Färber: Yes. I also appreciate the supportive work method. Unlike other consultancies, FEV has no problem with staying
in the background and supporting the
decision-makers in the company through
words and deeds.

Färber: (laughs) That‘s true. Unfortunately, I have had varied experiences with
consultancies. Some start by acting dominant and end up creating more support
work for the employees than the actionable benefit they bring to the company.

Is FEV different?

Färber: As with every new program, we
also had various startup difficulties with
door production of the A350. We broke
new ground with regard to the production
processes and materials. However, the
difficulties have been resolved and the
production ramp-up is going as planned.

Färber: Well, there was always very little
support work. Most of the consultants
have proven experience in the aviation
industry. FEV has always rapidly identified
the heart of a problem and provided us
with an implementable solution proposal.

You have known FEV Consulting
since the early days. The first
project – the A350 – started at the
end of 2011.

Helmut Färber (Airbus Helicopters, Vice
President, Head of Plant Airplane Doors)
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02 OUR PROJECT LANDSCAPE

OPTIMIZING THE DEVELOPMENT PROCESS

COST-EFFECTIVE DEVELOPMENT – THROUGH
OUTSOURCING AND VIRTUALIZATION
HOW FEV CONSULTING CAN HELP OEMs ACHIEVE PRODUCT MATURITY FASTER
The success or failure of technological innovations largely depends on the development processes behind them
and how they are integrated into and implemented within a company‘s organization. That is where FEV Consulting
comes in. We help clients by tapping into our collective internal experience in the field of product development
and by leveraging our direct and unique access to the capacities of the FEV Group. At the same time, we take into
account our clients‘ specific requirements, as well as the three core elements of successful product development:
quality, cost, and time.
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In light of rising pressure on an OEM‘s
product development efforts, FEV Consulting sees three areas where they can act:
outsourcing, virtualization, and increasing
efficiency.

Strategic outsourcing
of development work
packages
Customers now expect ever more diversified products to be put on the market
faster. That leaves OEMs with little time for
development and bringing the products to
maturity. At the same time, there is increasing cost pressure. So, it becomes more
important to outsource key development
work packages. To help its clients overcome these challenges, FEV Consulting
offers a structured Engineering Services
Outsourcing (ESO) approach. Our experts
analyze the client‘s R&D network, evaluating to what extent development packages
can be farmed out, and then devising a
corresponding plan for implementation.
Active outsourcing offers concrete benefits. First, external service providers can
alleviate temporary shortages of capacity
and skills. Second, companies are able
to lower their fixed R&D costs and focus
development activities on their core competencies.

The results are usually a leaner and shorter development process and quicker
introduction to the market.

Optimization through virtual powertrain development
Whenever OEMs incorporate virtual methods heavily into the early phase of product development, they save themselves
the trouble of expensive prototype testing
and reach the desired product maturity
faster and more economically.
FEV Consulting helps its clients assess
their skills, working methods, and computer-aided engineering (CAE) infrastructure. Our experts examine the client‘s
organization and processes, its data and
knowledge management, or its human
resources capacity and skills. Through
the unique collaboration between FEV
Consulting and the CAE experts from the
FEV Group, clients receive total support at
both the expert and management levels.
This results in solutions for the sustainable
implementation of tools, methods, and
approaches to simulation.

Strategies for efficient powertrain testing
An integral part of powertrain development is verifying product functions and
durability. The tests generally take time,
tie up test bench resources, and require the use of prototype components. In
addition, future legal requirements (e.g.,
Real Driving Emissions, RDE) will force
testing facilities to acquire costly testing
equipment. By concentrating more and
more on virtual development and new
testing strategies (e.g., from road to rig
to desktop), companies are spending less
time and effort on testing.
Before discussing measures for the improvement of existing testing facilities, the
FEV experts come up with possible future
scenarios. With the aid of a proprietary
simulation tool, they assess the scope of
work and necessary test bench capacity.
Then FEV recommends test facility strategies with which clients can save money
and be well-positioned for the future.

CAE process analysis

PRODUCT PLANNING &
CONCEPT DEVELOPMENT

DEVELOPMENT
& DESIGN

TESTING &
VALIDATION

PRE-SERIES
& SOP

ESO & R&D LANDSCAPE

Development
outsourcing strategies
Test field benchmark and
efficiency improvements

Written by:
Patrick Glusk
glusk@fev.com
Johannes Houben
houben_j@fev.com
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DIGITAL MOBILITY COACHING

LOWER CONSUMPTION AND FEWER
EMISSIONS THANKS TO AN INTEGRATED
SYSTEM OF COACHING
HOW FUTURE CROSS-PLATFORM DRIVER ASSISTANCE SYSTEMS CAN REDUCE
ENERGY CONSUMPTION, EMISSIONS, COSTS, AND THE LENGTH OF TRANSPORT
OPERATIONS
Cutting back on greenhouse gases and energy consumption in an eco-friendly way remains one of the biggest
challenges in the automobile and transportation industries. To lower real consumption specifically, FEV Consulting
has developed an integrated optimization approach that involves the entire process chain for one trip from end to
end. The driver and his driving behavior play a key role.
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The conditions under which a vehicle‘s
fuel, or energy, consumption is to be
lowered are extremely individual. Previous approaches that managed to cut
emissions focused primarily on improving
individual components. However, FEV‘s
system inspection optimizes the entire
process chain and all its dependent factors. That includes preparation for the trip
or transport, selecting the means of transportation, and optimizing the manner of
driving and operational strategy while
taking the outside world into account.
The integrated approach to system optimization is divided into three areas of
coaching: vehicle, driver, and transport.

VEHICLE-COACHING
Adapation of operating strategy
to the driver

eco
TRANSPORT-COACHING
Journey avoidance and
shift towards low emission
transport

DRIVER-COACHING
Improvement of driving
behavior

Vehicle coaching: Making
cars and buses smarter

Mobility Coaching: Holistic system optimization to reduce real
fuel consumption

Instead of further developing the hardware of individual components, optimized operational strategies significantly
help reduce a vehicle‘s fuel consumption.
Today‘s hybrid powertrains are capable
of adapting to travel routes and can, for
example, optimize battery charging tasks
and other components. One trend in this
area is flexible, model-based (rather than
rule-based) operational strategy. The rules
allow operations to be controlled with the
optimum calibration for each situation,
using the latest sensor and operational
data.

For example, if a driver regularly takes curves too fast, the coach can briefly adjust
the accelerator pedal position, provided
outside circumstances allow it. Ideally, it
can even initiate coasting times sooner
or extend them in order to increase the
(electric) range.

However, there is still one big unknown in
the models: the ability to predict exactly
how drivers will behave. If drivers do not
behave as predicted, that could cause
the entire operational strategy to fail in a
worst-case scenario, leading to increased
fuel consumption. We provide vehicle
coaching in an attempt to avoid precisely
that. By enabling the vehicle to „learn“
its driver‘s behavior, it can adapt to the
driver and situation and process driver
requests optimally (for fuel consumption).

The increasing connectivity of vehicles
will eventually enable the application of
swarm intelligence, allowing vehicle coaches to coordinate with each other. The
coaches compare driver intentions and
operational strategies to initiate optimized
group maneuvers. The maneuvers may
need a local judge to make decisions and
determine the best approach in certain
situations — for example, when nearing
a traffic light. As an alternative, there is
also a way for vehicles to agree with one
another based on a specific protocol,
which would first need to be laid out and
implemented.

Driver coaching: motivating
operators to behave ideally
Sustained improvements in driver behavior are becoming more and more
important and gaining potential in the
age of electric vehicles and connected
cars. The driver coach knows the profile
of the road and the traffic situation ahead
and can realize increased potential for
savings by executing optimized coasting
maneuvers at high speeds. It gives drivers precise instructions on how best to
behave behind the wheel. The learning
driver coach also knows which instructions work well on certain drivers and
which ones are less effective. Advanced
HMI and motivational techniques (such as
active gas pedal, heads-up eco displays,
and gamification) are needed to exploit
the driver coach‘s full potential without
distracting drivers too much. Thanks to
iterative improvements, the coach adjusts
its strategy for communicating with the
driver and can also select personalized
environmental campaigns to boost the
driver‘s motivation in specific areas.
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Mastery
Challenge and levels
Status & envy
Scarcity and impatience
Discovery and excitement
Ownership & responsibility

World of Warcraft

Today‘s Driver-Coaches

Comparison of „Game mechanics“ in use

An instructional method, or „campaign,“
can apply cutting-edge, playful, motivational mechanisms („game mechanics“)
from the game industry, thereby ensuring
the greatest possible success. User-oriented design is essential for achieving
maximum benefit from the assistance
system. Today‘s assistance systems and
eco displays are still in the beginning
stages, as illustrated in our study titled
„Gamified Eco-Coaches.“
It is precisely the interplay between functions that produces benefits. The vehicle
coach can predict the effect of the driver
coach and adjust how it regulates individual components. A very teachable driver,
for instance, can be expected to adhere to
the recommended speed for rounding a
curve with high probability, enabling him
to begin coasting sooner. If he doesn‘t,
the driver coach can transmit feedback to
the driver through the accelerator pedal.
That encourages the driver to navigate the
next curve at the ideal speed on his own.

The driver coach can also combine information from past drives and current
sensor data to recommend an optimized
speed profile for the driver, taking traffic
and road conditions into account.

Transport coaching:
Multimodal transport
management
The greater the complexity of a transport
operation, the higher the potential for the
transport coach. Its job is to avoid trips or
select means of transport that consume
less energy. The coach plans transport
operations by collecting information for
current and future decision-making, such
as traffic volume, expenses, duration, and
return routes. Its interaction with the other
coaches enables advanced transport and
fleet management. By analyzing transport tasks, income and expenses, transit
networks, and provider information, the
system can make decisions in real time
at actual and standard costs. The first

transport coaches have already been
deployed in fleet management systems.
In the area of passenger transport, vehicle manufacturers have introduced the
first multimodal route planners such as
the one found on the BMW i series. The
first non-proprietary apps (such as the
Fraunhofer Society‘s MyWay project) for
mobile devices are also showing promising results.

Smart networking offers
tremendous potential
To lower real consumption significantly, it
will no longer be enough to concentrate
on the further development of individual
coaches. The strong interdependencies
between planning a trip, the driver‘s behavior, and the vehicle‘s behavior require
integrated system optimization from one
end of the transport chain to the other.
The weighting of the sometimes disjointed
goals is both crucial and highly specific
(costs, emissions, duration, etc.).
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Current examples and projects show that
the following key elements determine
success or failure:
Clearly-stated project goals, e.g., CO2
accreditation, USP for end clients,
costs of consumption, etc.
Cross-platform and multi-system
solutions with maximum integration
Integrated view of transport routes
Advanced driver motivation
techniques
Clearly-worded instructions using
suitable HMI concepts
(see, hear, feel)
Agile development and rapid
prototyping
The circumstances in which each system
improvement is to take place are very
individual and affected by the underlying

conditions. In fleet management, there
have already been attempts to introduce telematics systems that may lead
to further optimization. Yet, OEMs in the
passenger car sector have only simple
assistance systems for driver coaching and
third-party apps with a lack of integration
available to them.
So, FEV Consulting possesses many important skills for optimizing systems, both
individually and across the board. We
have in-depth technical expertise in powertrains, commercial vehicles, and passenger vehicles, plus project experience
in the areas of digitization, eco-coaching,
motivational techniques, app and platform development, and business model
design.

Written by:
Patrick Will
will@fev.com

Eco-Coach & Gamification index
OVERALL SCORE

ECO-COACH SCORE

GAMIFICATION SCORE

Fiat

60%

46%

63%

85%

BMW

40%

58%

13%

38%

Nissan

40%

42%

31%

46%

VW

36%

33%

25%

54%

Mercedes

34%

58%

25%

0%

Toyota

34%

42%

19%

38%

Skoda

28%

25%

0%

69%

Renault

25%

29%

13%

31%

Volvo

23%

46%

6%

0%

Kia

21%

33%

19%

0%

Honda

21%

33%

19%

0%

Seat

21%

33%

19%

0%

Opel

19%

33%

13%

0%

Hyundai

17%

25%

19%

0%

Audi

15%

33%

0%

0%

Source: OEMs‘ vehicle specification, FEV
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DEVELOPMENT OF MODULAR ENGINE TOOLKITS

SUCCESS WITH THE IKEA PRINCIPLE?
TOOLKIT CONCEPTS TO UNITE DIFFERENT ENGINE MODEL SERIES
Should the headlights be halogen, xenon, or LEDs? Should the roof railing be in the vehicle
color or aluminum? Should the make-up mirror be lighted or not? Nowadays, anyone using
a vehicle configurator will realize that the number of potential equipment versions is essentially limitless. Some manufacturers claim up to 1038 possible combinations – a number with
39 digits. The powertrain in particular is impacted by the many different goals. Can modular
concepts actually help master complexity?
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Manufacturers increasingly rely on modular principles to master complexity. They
market PR-type terms such as „Modularer
Querbaukasten“ (MQB, Volkswagen), „Modulare Frontantriebsarchitektur“ (MFA,
Mercedes-Benz), or „Volvo Engine Architecture“ (VEA, Volvo). In past projects,
FEV Consulting was able to successfully
demonstrate the potential, along with the
restrictions and risks, of these concepts.
Different requirements across the world
– regarding performance, consumption,
and price, for instance – and also legal
emission thresholds, lead to the powertrain in particular having to show a type
of previously-unknown technical diversity
in the conflict area between fuel, hybrid
power splitting, drives, and energy carriers. Often in one and the same vehicle.
FEV Consulting addresses this problem
in the service line „Modularization Strategies“ and develops customized modular
concepts – similar to the proven systems
from the Swedish furniture store.

Internal
variance

External
variance
Regular
Modular

COSTS

SALES

Goals of a modular toolkit

City Engine Meets Heavy
Load Operation
An example of this is a one-year project
for an internationally successful utility
vehicle manufacturer; the goal was to develop a module uniting several previously
stand-alone engine model series. The
concept had to work from a cost-sensitive,
medium-sized engine for urban distribution transport up to a performance-optimized power package for heavy load
operation. The framework conditions were
small item quantities, a high degree of
personalization, long product life cycles,
and high client expectations. Furthermore,
it had to be clear in which areas the most
savings could be achieved and how the

10%

REDUCTION IN
DEVELOPMENT COSTS

75%

UP TO
LESS VARIANTS PER
MODULE

2

-FIGURE
MILLION

POTENTIAL

IN PRODUCTION

Written by:
Johannes Buchmann
buchmann@fev.com

supplier portfolio would influence the
development. Lastly, processes, methods,
and tools to ensure sustainability had to
be implemented.
A multi-disciplinary team of representatives from various specialist areas on
the client side and FEV experts pursued
a holistic approach – in the fundamental phase, they examined the status quo
with regard to version drivers and causes,
applied the client‘s requirements to the
engines and their components, and documented the costs of the resulting variants.
On this basis, they established different
concept scenarios for each prototype
group and assessed them with regard to
monetary goals and individual requirement fulfillment.

Stringent Concept with
Savings Potential
Vague theory or actually feasible? Through
their collaboration with FEV experts, in the
early preliminary development phase,
the client was able to examine the most
attractive concepts and how they were to
be implemented in the system as a whole
on the basis of CAD data.
The result was a stringent concept with
component standardizations and similarities, interfaces, and planned variants. The
engine model series from a single source
offered savings of more than ten percent
in the development phase, as well as an
annual two-figure million potential in production; all this without having to make
any compromises in the performance of
the motors.
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COST AND VALUE ENGINEERING (C&VE)

Cost Calc
ulation
Raw mat
eria
Machinin l
g
Tooling
Procured
parts
Overhead
Total pro
duction c
ost

Ø 74

Cost
= saving potential

Current
cost

Shouldcost

Ø 42

HAPPY CLIENTS AT MINIMAL COSTS
IN A RECENT STUDY, FEV CONSULTING DEMONSTRATES SUCCESSFUL APPROACHES
TO EFFECTIVE COST AND VALUE ENGINEERING (C&VE)
How is the concept of cost and value engineering (C&VE) currently incorporated into companies with a focus on
engineering, and what level of maturity has it reached? What strategic goals are pursued with C&VE, and what
benefit does it have? What are the key factors for the success and effectiveness of C&VE? What does a best-practice
organization look like? Answers to these questions and more can be found in the market study recently conducted
by FEV Consulting.
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SERVICE LINE: SMART COST REDUCTION

Pressure from global competition is rising, and customers are demanding lower
and lower prices. Satisfying customers‘
requests quickly and affordably without
sacrificing quality requires interdisciplinary cost and value engineering (C&VE).

PROVEN METHODS & TOOLS
DATA&
SPECIFICATION
ANALYSIS

COST
REDUCTION
WORKSHOPS

COST
CALCULATION

SOURCING &
SUPPLIER
MANAGEMENT

BENCHMARKING

FEV EXPERT NETWORK

TARGET
COSTING

IDEA & COST DATABASE

FEV Consulting‘s smart cost reduction
advisory approach combines eight service
modules to achieve best-cost solutions
for technical products. Our interdisciplinary team of experts, consisting of FEV
engineers, production specialists, costing
specialists, and purchasing experts, can
help you cut costs by between 15% and
25%. A recent study by FEV Consulting
shows companies use different organizational forms for C&VE. Thus far, there is
no discernible procedure or recommendation for building a C&VE team.

FEV CONSULTING: SMART COST REDUCTION

REDESIGN

ORGANIZATION
& PROCESSES

Strategy and objectives
Of the companies surveyed, 75% have
either not established a comprehensive
C&VE system, or they have none at all.
A full 78% of respondents have had
positive experiences with C&VE me thods and have managed to lower their
costs.
More than 60% of companies do not
integrate C&VE early enough in their
product engineering process (PEP).
A whopping 94% of respondents are
heavily or very heavily affected by increasing cost pressure.

Organization
The majority of companies surveyed that
have a C&VE system, or are in the process
of establishing one, have placed their central C&VE organization within their purchasing or development departments, and
70% of the companies we asked use C&VE
methods worldwide across every major
subsidiaries or all subsidiary companies.
External partners are closely involved
in the design and development phases.
The main challenges in C&VE are poor
data quality, insufficient resources, and
low acceptance among the operations
departments.

TRAINING & ENABLING

Processes
Companies that have implemented C&VE
are applying these methods more and
more often during the early phases of the
development process. Moreover, they are
seeing costs come down during series production. Lower costs, target costing, and
redesign activities are the primary tasks of
C&VE, with the most important interfaces
being research & development, procurement & purchasing, and production.

Methods and tools
Target costing and design to cost are
by far the main methods used in C&VE.
Others include cost structure analysis,
should-cost analysis, and benchmarking
of competitors‘ products. Approximately
75% of respondents use SIEMENS PLM or
FACTON EPC as their costing software.

Main features of a bestpractice organization
A best-practice organization incorporates
C&VE throughout the company and product life cycle. Top management supports
C&VE. Also, customers‘ requirements have
been clearly laid out and the target costs
clearly defined. The C&VE team is organized as a centralized and interdisciplinary
group of experts with strict integration in
all development projects. C&VE is made
part of the PEP early on, and a life cycle
cost management system has been set up.
Standardized software applications aid in
continuous cost monitoring. Uniform methods and a tool box ensure professional
standards are met. Target costing and design to cost serve as the leading methods
for realization of optimum products.

Written by:
Christian Speuser
speuser@fev.com
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FEV CONSULTING IMPRESSIONS AND FIGURES
KEY FACTS

TEAMWORK
AT FEV CONSULTING WE SEE OUR TEAM AS THE MOST IMPORTANT SUCCESS FACTOR
Our advisors look back on many years of solid industry experience. When assembling our project teams, we combine
many years of engineering expertise in development, production, and controlling to supplement our experience in
advising clients in matters of business. Our primary focus remains a spirit of cooperation. Together we were able
to create sustainable growth based on a diversified customer portfolio in the last five years.
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ACCESS TO
FEV’S GLOBAL
NETWORK OF

PROJECTS

IN 16 COUNTRIES

OVER 4,000 EXPERTS
ANNUAL SALES
GROWTH*

40%

ANNUAL CUSTOMER
GROWTH*

80%

ANNUAL PERSONNEL
GROWTH*

48%
*2011-2015

PROJECTS WITH ALL OF THE TOP 15 MANUFACTURERS

SHARE OF SALES
FOR 2011-2015

AUTOMOBILE
MANUFACTURERS

ENGINE
BUILDERS
21%

14%
PRIVATE EQUITY
& OTHERS
10%
5%

FEV
GROUP

25%
SUPPLIERS

27%
AEROSPACE

OFFICES: #AACHEN #AUBURN HILLS #MUNICH
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FEV MAP

North America
USA

South America
Brazil

Europe
Germany
France
United Kingdom
Italy
Sweden
Russia
Poland
Spain

Subsidiaries
Technical Centers
Consulting Offices
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BEST OF TWO WORLDS.

CONTACT
FEV Consulting GmbH
Neuenhofstraße 181
52078 Aachen
Germany

FEV Consulting GmbH
Maria-Probst-Straße 3a
80939 München
Germany

FEV Consulting, Inc.
4554 Glenmeade Lane
Auburn Hills MI 48326-1766
USA

Phone +49 241 5689-9992
consulting@fev.com
www.fev-consulting.com
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