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Editorial

Stephan Krumm Ph.D.
CEO, Schuh Group

Rarely have the challenges for the automotive in-
dustry been so diverse: Young competitors such as 
Tesla make a splash, new competitors enter the 
market (such as Google) and new business models 
influence the market (such as Uber). In addition, 
new technologies that enable autonomous driving 
will radically influence the activities on our roads 
and our mobility behavior.

To top it all, we may assume that new drive concepts, 
new material developments and the access to new 
markets will lead to another significant increase of 
product diversity. 

In a nutshell: Efficient complexity management 
and entrepreneurial agility become the prerequisite 
for surviving in the automotive industry. That’s 
something that we master not only methodically 
but know from practical experience. Proof is the  
StreetScooter story, that now unfolds its success 
under the umbrella of the Deutsche Post. Look 
forward to a comprehensive study of our appro- 
aches to mastering the challenges in the automo- 
tive industry, delve into the beginnings of the 
StreetScooter and experience our methodo- 
logical expertise being applied again with the  
e.GO Mobile AG: Read the supplement from the 
AUTO BILD!

As always, we look forward to receiving your ques-
tions and comments.

Kind regards
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In order to provide an appropriate complexity 
management approach for tomorrow’s automotive 
industry it is necessary to first of  all clearly under-
stand the different challenges and dimensions of  
complexity. In a disruptive world, the causes of  
complexity can ultimately also be traced to the 
central drivers’ diversity, dynamics and uncertainty. 
In order to be able to systematically provide control 
levers, it is necessary to take a closer look. We dif-
ferentiate between the dimensions of  the market 
complexity, the product range, the product and the 
production & supply chain, figure 1.

Challenge 1: Market complexity

The automotive industry as well as the complete 
transport industry are globally subject to a profound 
change. Changing market conditions are in the 

center. On the one hand, the process of urbaniza-
tion continues to accelerate. In 1950, only 30 % of 
the global population lived in cities. Today, it is 
more than 50 % – and the trend continues upwards. 
The inhabitants of these large cities increasingly 
forgo car ownership. E-bike, car sharing, bus or 
train: Inflexible car ownership faces a new mindset 
of flexible mobility. On the other hand, the tech-
nological development of alternative drive techno- 
logies as well as digitalization add to the changing 
of business models. Furthermore, the market entry 
barriers for non-traditional industries have been 
lowered considerably. New competitors are always 
trying to move into the market. The Californian 
manufacturer Tesla impressively demonstrates how 
to make this work. However, also Google and 
Apple threaten to soon challenge the traditional 
automotive manufacturers and so-called interme-
diaries additionally reduce the producers’ margins. 

Stephan Krumm Ph.D. (Schuh & Co.) / Markus Stoffel Ph.D. (Schuh & Co.) / 
Jan-Hendrik Kraus (Schuh & Co.)

Fit for the future: 
Complexity management  
for tomorrow’s automotive industry

The automotive industry today faces an increasingly disruptive environment. New competitors, 
the rapidly advancing urbanization, ongoing climate change and scarcity of resources as well as 
technological progress in terms of alternative drive systems, autonomous driving and digitali- 
zation are only some of the driving forces pushing on the automotive industry’s complexity.  
The OEMs as well as the suppliers are faced with the challenge to master this increasing com-
plexity in all dimensions. You will find our approaches for these challenges in this article.
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We describe this challenge of changing market 
conditions with the complexity dimension as mar-
ket complexity.

Challenge 2: Product range complexity

In addition to the change in the competitive envi-
ronment, the demand side also changes without 
showing any signs of slowing down. As a precise 
answer to meet specific customer demands, an 
increasing rise in the number of variants can be 
observed. Driven by the mega-trend of individuali- 
zation, clients nowadays expect a driving experience 
that is perfectly tailored to their needs. This product 
range complexity thus not only manifests itself in 
different body variants. The multitude of alternative 
drives as well as the multitude of optional extras 
give an additional push to the complexity. The in-
crease in model variants can be expected in the 
medium-term and will only be masterable by ac-
tively managing the internal complexity.

Challenge 3: Product complexity

In order to master this internal complexity, it is 
inevitable to start thinking in platforms and mo- 
dular systems. This also applies to suppliers who 
may achieve high economies of scale with intelligent 
product solutions and modules that are not speci- 
fic to any particular customer. 

Innovations in the areas of alternative drives, light-
weight construction or new material combinations 
open up new options, but at the same time present 
a complex problem in their combinatorics on the 
hardware-side that has to be mastered by close 
cooperation of OEMs and their vendors. On the 
software-side the broad application field of digi- 
talization emerges that supports on the one hand 
the modularization of variants and on the other 
hand allows for entirely new business models as 
described above. Today the focus is no longer on 
the car itself, but on the smart integration of differ-
ent services and thus a new differentiation of this 
industry’s product and the associated complexity 
that describes our third dimension of complexity. 

Stephan Krumm Ph.D. (Schuh & Co.) / Markus Stoffel Ph.D. (Schuh & Co.) / 
Jan-Hendrik Kraus (Schuh & Co.)

Fig. 1: Dimensions of the complexity in automotive industry
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Challenge 4: Complexity of the production 
and the supply chain

The fourth view of the increasing complexity of 
this industry is defined by contemplating production 
network or the supply chain which subsumes the 
supply market as well as the in-house network. 

Implementing a global production network is high 
on the agenda of every OEM. Ensuring a high 
workload as well as coordinating the increasing 
production networks becomes more and more com-
plex because of the drop in quantity per model and 
the rising number of involved sites.

Due to the increasing globalization of supply systems 
and the persisting shift in the value-adding system 
in favor of the vendor, the suppliers, too, must 
globalize their business activities and better adapt 
to the producers. Considerable financial, organiza-
tional and cultural challenges arise for the enter-
prises. Since wrong site decisions can normally only 
be revised with high expenses, a profound produc-
tion network strategy is highly significant not only 
for OEMs but also for suppliers. Therefore, search-
ing the perfect degree of centralization and decen-
tralization for manufacturers and suppliers is an-
other question requiring an answer that must be 
continually reviewed according to the changing 
market conditions. Here also the digitalization and 
networking in form of the fourth industrial revo-
lution is an additional driver of the planning pro-
blem despite its undisputed use. Whereas a lot of 
manufacturers are already pioneers in applications 
related to the vast field of Industrie 4.0, a lot of the 
suppliers are currently challenged to fully exploit 
the benefit potentials. The complexity dimensions 
described above roughly summarize those chal-
lenges managers of automotive manufacturers and 
suppliers are faced with daily.

Up to now, the individual employees and work in a 
global environment have not been part of  our 
consideration. Topics such as agility, knowledge 
organization and digital competence enhance the 
requirement profile for the employees as well as for 
the entire automotive company of  the future.  

In the following paragraph, we will present the 
eight central levers from our portfolio that will help 
you to master these dimensions of complexity  
according to their individual requirement profile. 
We will only give a short overview here and explain 
the single aspects in the following articles of this 
issue and the coming issues.

Our approaches

Our approaches to complexity management, espe-
cially for the automotive industry, always adopt a 
cross-functional and holistic perspective. Figures 
2 and 3 sum up the approaches:

Agile structures
Agility is the capacity to be able to react quickly and 
flexibly to uncertain and unpredictable changes.  
In addition to diversity and dynamic, particularly 
uncertainty is one of  the central drivers of  com-
plexity, especially in the automotive industry. No 
matter if  you are dealing with changing customer 
requirements or the danger of  disruptive innovations: 
in the automotive industry, there are countless ex-
amples where the company has to adjust in an agile 
way, especially in disruptive times. It is most impor-
tant to create structures that enable the organization’s 
employees to react respectively. The most agile form 
of  an organization has, according to the numerous 
theoretical models, flat or no hierarchies and a 
clearly defined target system. Most of  the start-up 
businesses today work, at least in the early days, 
according to these models and can thus adjust 
quickly and flexibly to changes. Classic Taylorist 
structures, however, also have their advantages and 
merits. Especially in big companies of  the automo-
tive industry the abolition of  elements of  this or-
ganizational form and the exploitation of  synergies 
are unthinkable. So, both organizational forms must 
be combined and a start-up spirit must be established 
through networking across all levels. In our disrup-
tive world, an enormous potential for company 
transformations arises for suppliers as well as man-
ufacturers through this form of  re-organization.
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Holistic complexity management
Modern complexity management stands out in 
approaching at a systematic level instead of an 
undifferentiable simplification. That is why com-
plexity is not seen as a necessary evil, but is rather 
used as a strategic weapon in the competition. As 
such, the optimal amount of external complexity 
at the market and internal complexity in the com-
pany must be detected and managed. It shows how 
complexity management cannot only be seen as 
the reduction of product variants and part numbers. 
On the contrary, we differentiate four sectors that 
must be optimized for a holistic complexity man-
agement: the optimal product structure, the opti-
mal value stream, the optimal resource structure 
and finally the optimal variety for the market. 
Thereby, the question which of those sectors are 
particularly relevant and which solutions are ap-
propriate cannot be answered unanimously for the 
whole automotive industry. We have developed a 
holistic complexity audit exactly for this issue. Here 
your company is subject to a 360-degree analysis 
in handling internal and external complexity.  

Together with selected employees of your com- 
pany we analyze the strengths and weaknesses of 
your complexity management and thus identify 
the most important optimization potentials of the 
company. That way, in addition to a first overview 
you will also find a prioritized catalogue of mea-
sures depending on effort and benefit for each 
measure. We support you with the full experience 
of more than 1.000 successful projects around the 
subject of complexity management. 

Process-oriented transformation
Companies must continuously question their strate-
gies and business models and eventually adapt 
them to the changing basic conditions to stay 
successful in times of volatile markets, disruptive 
technology innovations and dynamic customer 
requirements. To subsequently show what you are 
really made of, processes and structures must be 
adapted to this new alignment, thus realizing a 
holistic transformation. 

GlocalizationProcess-oriented transformation
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Fig. 2: Setting levers for the complexity management in automotive industry (1/2)
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Initially the strategic guidelines must be fixed, key 
questions for these are amongst others: How do 
requirements of our customers change? How do 
current megatrends affect our business model?  
Which are the future core competences we must 
focus on? The business strategy to be must con- 
sider these and further aspects and translate them 
into specific strategic initiatives. In our next steps, 
the business process represents the main field of 
action. Based on the strategic orientation, a process 
landscape is described that puts core processes of 
the company in the focus of business activities and 
is flanked by support processes. Crucial for model- 
ling each process is the identification and visuali-
zation of department and process interfaces to 
subsequently deduct an organizational structure 
with as little interfaces as possible. An appropriate 
business process management (BPM) software 
should be utilized for the modeling of business 
processes. Once processes including their interde-
pendencies are described and the process owner 
are defined, the organizational structure is adapted 
to the newly described process organization. The 
role models and department models described in 
the business processes form the basis for this. The 
range of service and service interconnections are 
further development factors that are considered 
during the structural transformation. With the help 
of the process-oriented approach, efficient as well 
as process-oriented organizational structures are 
guaranteed, ranging from strategy formulation up 
to the implementation. 

Glocalization
Economic activity on a global market and the 
associated design of global production networks 
is not a new issue in the automotive industry. For 
many years now, the value chains of the sector 
have been transnationally organized and the pro-
prietary production sites are globally spread. 

Value chains are constantly changing and subject 
to increasing global competition. How can a stra- 
tegy for the design of global production networks 
be elaborated in this environment? As in all our 
approaches, we pursue a holistic point of view to 

this complex problem. In the center is the realiza-
tion that a production network is more than the 
sum of its sites and an isolated optimization of 
single plants falls short. Thereby the conflict of 
interest between global homogeneity and local 
heterogeneity in a dynamically changing world 
must be solved. The term glocalization describes 
this principle precisely. Glocalization makes it 
possible to optimize the relation between global 
orientation and product strategies that are adapted 
to local markets.  

Spanning different levels of the production network, 
strategic guidelines and constraints must be con-
sidered during the design. In addition to this, the 
interactions and the flexibility demands between 
product and production have to be detected as 
well. Our self-developed methodology for produc-
tion network design is divided into four phases: 
First the strategic orientation and the specification 
of the targeted production system are conducted. 
The goals of the network are therefore deducted 
from the targeted production system of the com-
pany. Besides the inclusion of constraints of the 
existing network structure, the analysis of the 
present value added chain and process chain vari-
ants down to the level of single workstations takes 
place. Based on the approach of modular platforms, 
similarities and communality potentials are being 
sought. After the identification of limiting factors 
for the production and network design, the future 
structure of the network is to be designed in dif-
ferent scenarios. Thereby the configuration with 
the specified target system is continuously verified. 
A qualitative and quantitative evaluation as well 
as migration planning of the best fitting scenario 
complement the approach. Central requirement 
for our approach is to guarantee that the results 
of each sub-process are comprehensible for the 
management and take existing constraints into 
account.

Synchronized data management
The correct handling of data also represents a key 
success factor within the global competition of the 
automobile industry. With Industrie 4.0, a new 
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level of efficiency and flexibility is expected to be 
achieved through digitalization and connection of 
smart objects. The synchronization of information, 
communication and automation technology plays 
a key role in this. In that context, we often hear 
the sentence of many mid-size companies “we have 
to master Industrie 3.0 first”. Central problems are 
regularly caused by two aspects: First, the trans-
parency of data structures and system landscapes. 
The present systems have often grown heteroge-
neously and have been adapted to specific require-
ments of business functions at that time. A com-
pany-wide “single source of truth” was hereby 
rarely embedded in the target system of projects. 
Second, the digital models often lack real-time and 
learning capability for forecasting changes and 
their impact.

The key to this is the synchronization of data struc-
tures and processes: One of the most important 
tools is represented by product life cycle management 
(PLM), whose core function is in the management 
and connection of product data and process data. 

For a consistent digital chain, it must be linked to 
existing planning, controlling and business tools. 
However, this is not about providing interfaces 
between different system suppliers. Our approach 
is first oriented on different processes and respon- 
sibilities that are the basis for a faster change  
management and a better forecasting ability. Thus, 
the design of the required interfaces is considerably 
more goal-oriented than it used to be. 

Sustainable variant management
During the process of increasing individualization 
and globalization a sustainable variant management 
is one of the core elements of the management task. 
For more than 25 years this topic has been among 
our core competences and it is still becoming more 
important every year. The conflict of interest be-
tween maximal external and minimal internal  
variety remains to be mastered by everyone.

Our holistic variant management approach (VMA) 
has proven itself  time and again by addressing the 
perspectives of  market, product and production the 

Highly iterative innovation processFuture-oriented product architectures
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various types of  variety. Specific requirements and 
problems from the procurement’s and the system 
landscape’s point of  view are also integral parts of  
our framework. Standardization and differentiation 
are considered to be the central control levers that 
are to be applied correctly and that we always  
orchestrate specifically for individual application 
with our comprehensive methodology and tool kit.
 
The approach in our projects is usually structured 
into four phases that start with the specific causes 
of variant induced complexity. It starts with an 
analysis and continues with the concept phase all 
the way until the implementation. The use of our 
own software tool, the Complexity Manager, helps 
to showcase and simulate variety, and guarantees, 
with interfaces to common ERP-systems, an efficient 
and system-supported management of the variety. 
The establishment of the procedural as well as a 
governance model of the developed principles, 
ensures the sustainability of the approach. 

For a more detailed insight on the structure and 
methods of our approach we recommend to you 
the separate article in this edition.

Future-oriented product architectures
A product architecture that is fit for the future is 
the basis of a complexity-optimized product as-
sortment that enables a maximum number of pro-
duct configurations with minimal component  
variety. In that context fit for the future means 
taking market requirements and possible life cycle 
impulses into account during the design of the  
architecture in a proactive manner. While manu-
facturers have established thinking in architectures 
and product modules for several years, there is a 
huge potential in systems suppliers. The supplier 
Brose has first shown how a certain extent of com-
mon parts can be realized at competitive costs despite 
maximum differentiation between individual OEMs.

Our methodology framework for the product ar-
chitecture design is comprehensive and has been 
validated in many projects. Originating from the 
specification of the external market side, we grad-
ually define structures and determine the correct 
module boundaries and specify single module and 

component variants while considering cost and 
construction principles. The proactive way of thin-
king in architectures is a big innovation and com-
petition potential, especially for suppliers who 
until now only react to the customers’ requirements. 

Highly iterative innovation process
Increasing customer requirements, shortened inno-
vation cycles and new competitors increase require-
ments towards internal innovation processes. In the 
context of  these challenges, classical deterministic 
shaped process models as the stage gate process run 
up against their limits. Most innovation processes 
run sequentially, do not offer the needed flexibility 
and do not touch upon the problem of  restricted 
planning capability in early stages. Subsequently, 
companies underperform in “time to market”,  
especially compared to their faster competitors. 
Consequently, new measures have been established 
whose penetration rate and acceptancy in the in- 
dustry is growing. 

For several years increasing innovation produc- 
tivity has been one of  our core competences. With 
our established lean innovation approach, we focus 
on customer benefit in all innovation activities and 
thus avoid waste in the development. We are 
convinced that the 12 principles of  our lean inno-
vation methodology endure in times of  disruptive 
changes. Nonetheless, we have developed our ap-
proach further and focus increasingly on the appli-
cation of  so-called “highly iterative innovation 
processes” and on the transfer of  the scrum prin-
ciple coming from the software development. Here, 
shorter coordination and optimization cycles are 
paramount. In so-called sprints with a clearly defined 
scope, first prototypes are built and are validated 
much earlier in the innovation process. The know-
ledge and precise requirement sets thus gained in-
fluence the development of  the following prototypes 
and allow shorter optimization cycles.

During these sprints, synchronization and interdis-
ciplinary nature of  the team are guaranteed through 
ever increasing but shorter coordination rounds. 
The establishment of  a “single source of  truth” 
forms the basis of  all activities in the process and 
is in the long term the starting point for an efficient 
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knowledge management in the company.

All those module components are being validated 
during the development and the production of  our 
e.Go Life in Aachen. Hence, we are speaking from 
experience about the implementation of  highly  
iterative innovation processes.

Conclusion 

For the challenges in the automotive industry 
described above we have presented eight of our 
most important measures. All of our approaches 
are the result of the main goal to master increasing 
external complexity with constant or less internal 
complexity. Thereby all cause-impact relations 
should be considered. Those who follow these 
principles during the development of a holistic 
complexity management approach will be able to 
master the difficult competition in the automotive 
industry. Customized to your specific problems, we 
are happy to provide our multiple validated me-
thods and tools for your support. Please feel free 
to ask any questions concerning our experience and 
the application of the depicted measures to your 
company at any time. 
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Stephan Krumm Ph.D. (Schuh & Co.)

After initial insecurity whether e-mobility is a hype or a long-lasting megatrend, it seems to be 
clear now: Especially in niches like the fleet business, there is the chance to consider and imple-
ment individual requirements through cost efficient electric vehicles. Progress in battery and 
electric motor production reduce the cost gap for more and more applications of electric vehicles. 
It can only be a success story to realize the vehicle development according to the principles of 
Lean Innovation.

Mastered complexity through 
Lean Innovation using the 
example of StreetScooter

It is decisive to differentiate oneself  through inno-
vation and to offer convincing benefit to the  
customer in the global market. Short development 
intervals, innovations that are honored by the  
customer and reduced R  &  D expenditures must be 
the focus of  any product development.

However, most innovation attempts actually fail in 
practice: Many companies do not succeed to  
accomplish real singularity and convincing diffe- 
rentiation through innovations. More than half  of  
all innovation projects fail in this manner and that 
is a waste at horrendous costs.

Lean champions manage to repeat and sustain  
innovation successes, despite very limited develop-
ment resources. For this, it is necessary to focus on 
the creation of  value in the development processes, 
as well as to recognize and minimize waste in the 
products that are being developed.

Typical examples of waste:

 • Lack of  customer benefit orientation, unclear 
positioning of  products, inaccurate project 
goals, unnecessary product characteristics 

 • Products that are too expensive because of  
uncontrolled development of  product com-
plexity and unused economies of  scale 

 • Inadequate usage of  development resources 
and competences 

 • Unnecessary long time to market through 
interrupted value chains 

 • Further questions and iterations because of  
insufficient standards 

 • Preventable defects and rework during 
prototyping

The basic understanding of  value generation from  
a customer’s point of  view is especially decisive for 
the innovation management in a company. However, 
this is where it is drastically underrepresented.  The 
aim of  Lean Innovation is to convey the principles 
of  Lean Thinking to the innovation management.
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So far this transmission has been started in first 
approaches, but has not at all been realized system-
atically. According to surveys of the Laboratory for 
Machine Tools and Production Engineering (WZL) 
of RWTH Aachen University and Schuh & Co. 
with 165 producing companies in Germany, only 
one third has started to systematically identify waste 
in product development.

The Lean Innovation approach is based on 12 prin-
ciples that are divided into four quadrants (Fig. 1).

Meanwhile the practicability of  Lean Innovation 
principles has been proven in more than 50 con-
sulting projects. At the same time, the example of  
StreetScooter shows which enormous potential 
arises when these principles are applied. 

In the following explanations, we will refer 
explicitly to lectures at the “Aachener Werkzeug- 
maschinen Kolloquium” (AWK) 2014, “Lean 
Innovation through global complexity manage-
ment” presented by Prof. Dr. Günther Schuh 
and “Economic industrialization of  automotive 
small batch productions using the example of  
StreetScooter” presented by Prof. Dr. Achim 
Kampker. 

Product strategy and  
requirement management

It is possible to deduct the field of  action “Prod-
uct strategy and requirement management” from 
the quadrant “Prioritize clearly” of  the Lean In-
novation approach. A systematically deducted and 
fixed product strategy is the foundation of  global 
complexity management, since a strategically es-
tablished positioning of  development resources is 
necessary for a target-oriented market success of  
future products. Good market intelligence is the 
basis for the product strategy and a holistic re-
quirement management.

Fig. 1: The global complexity management is geared to the quadrants of     
 Lean Innovation principles 
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The rise in interest for e-mobility cannot be attrib-
uted to a technology push: the electric motor and 
the battery as central components of  the electric 
powertrain have been successfully used in other  
industries for many decades. Instead, the megatrends 
of  this century are the reason for the current inter-
est: the climate change and a shortage of  resources 
lead to an ecological consciousness in the society 
that is reflected more and more in politics.

On the supply side, strict regulatory constraints 
towards emissions of  greenhouse gas force auto-
mobile manufacturers to make the conventional 
powertrain more efficient and to think about alter-
native power technologies. On the demand side, 
monetary (e. g. tax privileges) and non-monetary 
(e. g. special parking spaces) incentives are made, in 
order to increase the attractiveness of  the electric 
vehicle for potential customers. 

The Trough of  Disillusionment is followed by the 
Slope of  Enlightenment. Here a clinical understand-
ing and a real assessment of  the limits of  the young 
technology are obtained. Instead of  the initial ex-
aggerated expectations towards e-mobility, the result 
of  a cause analysis is that electric vehicles must 
satisfy the customers’ requirements with regards to 
quality and price to stay competitive (Fig. 2). Re-
garding the automotive mass market, electric vehi-
cles currently succumb in both of  these points to 
the conventionally driven competition.

While serving the mass market does not seem pos-
sible due to the technological deficits of  e-mobility 
in the current value system, niche applications have 
to be identified where the new values of  disruptive 
technologies represent a significant additional bene-
fit for the customer and the deficits of  electric  
vehicles are not influencing the buying decision. 

Fig. 2: Successful product concepts must be harmonized with the challenges of electric mobility
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The fleet business represents such a niche for  
e-mobility applications. An analysis of  target group 
specific requirements for fleet vehicles (e. g. delivery 
cars, ambulant nursing service, garbage trucks) 
shows that the technological deficits of  range and 
charging time are no impediment. The required 
range of  up to 100 km is achievable within the 
technological boundaries of  e-mobility. Charging 
times are not a problem since the vehicles are in use 
during day time and can be recharged for the fol-
lowing day during the night. 

Furthermore, other aspects of  the driving profile of  
these application cases as for example the low velo- 
city or frequent stop and go in the city traffic – are 
appropriate for the utilization of  electrically powered 
vehicles. Moreover, the fleet market has a market 
share of  10 % of  vehicles in Germany (Fig. 3).

Despite the fundamental aptitude of  e-mobility for 
the fleet business, the challenge is to offer electric 
vehicles that are custom-tailored to the different 
requirements of  fleet customers. Consequently, this 
circumstance leads to the task to develop and pro-
duce automotive small batch series for special  
applications in a profitable way. Profitability plays 
a decisive role as electric vehicles rival with conven-
tionally driven vehicles. 

Customers are not willing to pay a high extra charge 
for electric vehicles. For a profitable service of  niche 
markets like the fleet business, it provides an eco-
nomically starting point for e-mobility, from which 
it can become ready for the mass market through 
gathered experience and technological progress. 
The premise for such a development of  e-mobility 
is to offer a strategic and feasible approach to over-

Fig. 3: Market potential and target-group dependent requirements in the fleet business 

Range < 50 km < 100 km < 150 km

Velocity < 60 km/h < 80 km/h < 100 km/h

No. of seats 2 2+2 4

Payload 300 kg 600 kg 1.000 kg

Cargo bay 
accessibility sideward back back/side

Cargo bay length 2 m 3 m 4 m

Cargo bay volume 1000 l 4000 l 8000 l

Ground clearance 20 cm 30 cm 40 cm

... ... ... ...

43,4 Mio. passenger cars in Germany (2012)

4,4 Mio. Fleet cars in car pool (2013)

16.000 car pools with more than 20 vehicles

Example: mobile nursing service

Vehicles for mobile nursing service
245.000

Annual number of new vehicle orders
82.000

Key figures fleet business Target group individual requirements

Source: "Aachener Werkzeugmaschinen-Kolloquium" (AWK) 2014



16 Complexity Management Journal 01/2017

come the challenge to offer affordable small batch 
vehicles (Fig. 4).

Product program – Product and  
production architecture

The field of action “Production program – product- 
and production-architecture” is based on the qua-
drant “Structure early” of the Lean Innovation  
approach. The design of the offered assortment 
and the required internal product architecture are 
important challenges for the configuration of com-
plexity management. The aim of this second field 
of action is to minimize the creation of waste in 
early stages of product- and process-design in order 
to increase value orientation. Thus it is possible to 
offer a large external variety at little internal variety.

The automotive industry and its value chain are 
traditionally divided hierarchically. Original equip-
ment manufacturers (OEMs) face direct and indirect 
suppliers at different levels. This network structure 
is often described as a supplier pyramid.

On the lowest level of  the pyramid you can find the 
parts- and components supplier (3rd tier), who 
produces a large number of  normed parts with a 
high standardization rate. Products of  this level are 
usually technologically less sophisticated and are 
mostly delivered to suppliers of  higher levels for 
processing. The systems specialists (2nd tier) are 
positioned on the second level with their high tech-
nological capability of  innovation. They create func-
tional parts and can survive on the market through 
their know-how and the development of  innovative 
products. They, however frequently, bear an invest-
ment risk that is too high. The technical solutions 
are mostly integrated by system integrators or mod-
ule suppliers (1st tier) that are placed on the highest 
level.  The yielded services include finished assembly 
or functional groups and are delivered just in time 
or even just in sequence to the car manufacturer.

The advantage of  hierarchic pyramidal network 
structures is increasingly questioned through the 
hetararchical network approach as an alternative 
form of  value added design. That counts especially 
for e-mobility, whose potential to fundamentally 

Fig. 4: The profitable manufacturing of individualised products has become a central challenge   
 for many companies

Driving pleasure

Benefit

PrestigePrice

until 1992

Driving pleasure

Benefit

Price

until 2006

Prestige

Benefit

Price

Present / Future

Prestige

Driving pleasure

Exp. of fleet customization 
of the StreetScooter for
Deutsche Post AG

Better accessibility to the
cargo bay

Optimized
interior-design

Improved 
panoramic view

Designed to be opened 
and closed 1 Mio. times

Robust and easy
maintenance

Improved ground 
clearance 

Designed to be opened
and closed 250k times

Source: StreetScooter / "Aachener Werkzeugmaschinen-Kolloquium" (AWK) 2014 

Segmentation...
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change the powertrain can have extensive conse-
quences for the existing value added structure.  
On the one hand, technology transition will result 
in changes in the demanded product and process 
competence and what will lead new market entrants 
to the automobile industry. On the other hand, 
established market participants will not only be 
substituted by new market participants in the exis- 
ting structures. In fact, we can expect a change of  
the whole value added structure during the tech-
nology transition. This is why StreetScooter took 
the path of  integrated product and process deve- 
lopment was taken at StreetScooter (Fig. 5).

Global optimization of the value stream 
through clocked innovation processes and 
Product Life-cycle Management  

From the quadrant “Synchronize easily” of  the Lean 
Innovation approach, the field of  activity “Clocked 
innovation processes and Product Life-cycle Man-
agement” can be deducted. The third field of  action 
focuses on the interaction of  all disciplines in a 
company that are involved in the innovation process. 
A value-oriented process and product design is only 
possible if  all activities that are sometimes spread 
globally are bundled and harmonized.  Rough plan-
ning of  available capacities and synchronized  
clocking is necessary for successful synchronization. 
Furthermore, to preserve global product architec-
tures in the long term, a systematic Product Life 
cycle Management is necessary to make current 
product data accessible for different disciplines. 
Development projects can only be conducted 
through clocking and without waste with the help 
of  a consistent data backbone for product data.

Fig. 5: Case Study StreetScooter: The fundamental architecture enables an integrated    
 product- and process development in networks

Product architecture in
8 lead engineering Groups

Development within
research network

Network of industry partners
as virtual factory*

� Distribution of complexity over research networks

� Alignment of quality- and cost-leading strategy throughout different industry partners

� Parallel development of part and component groups to meet time- and cost targets

Global Sourcing (utilization of cross over parts and standard components)

Source: StreetScooter GmbH, *Excerpt of Proprietor & Partner Assembly 2013 /
"Aachener Werkzeugmaschinen-Kolloquium" (AWK) 2014
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Fig. 6: CAD/PLM and variation management

Feature tree
(external Product view, market view)

Variant tree
(internal view,

development view)

During the development process, waste is caused 
particularly through unnecessary iterations and idle 
time on the critical path. Waste and idle time arise 
especially on interfaces during the development 
process. Through the splitting of  R & D sites and 
a simultaneous parallelization, more and more in-
terfaces arise so that the risk of  waste increases, too. 
The number of  interfaces and the risk of  waste is, 
for instance, reduced through standardization of  
repetitive tasks. Thus at the same time the develop-
ment efforts can be concentrated on creative tasks 
to constantly increase customer value. The intro-
duction of  standardized repetitive tasks enables the 
implementation of  a clock cycle that facilitates the 
synchronization of  development activities.

In addition to the previously described principles, 
value orientation and clocking which focus on the 
realization and structuration of  the development 
process, data consistency plays an important role 
in globally spread companies, since the previously 

described principles can only be maintained through 
a consistent data structure (Fig. 6).

There are two main reasons for inconsistent data in 
a company: On the one hand, inconsistent data can 
be caused by the utilization of  various interfaces 
and systems. If  there is no existing guideline for the 
use of  a specific database, the risk increases that 
company sites introduce new solutions and ver-
sions during optimization measures. In the course 
of  the increasing connection of  sites and develop-
ment projects, different data bases cause compati-
bility problems. Through the utilization of  differ-
ent data sets, the possibility of  a duplicate com- 
ponent or module development arises. This causes 
considerable waste during the development pro-
cess. On the other hand, the corporate structure 
also causes inconsistent data: Companies, for in-
stance with development sites in China and India 
fight a high employee fluctuation and the potential 
loss of  data. Data inconsistency can be avoided 
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Fig. 7: From incorporation to SOP in 3.5 years

Q2 ´10 Q4 ´10 Q2 ´11 Q4 ´11 Q2 ´12 Q4 ´12 Q2 ´13 Q4 ´13

1. Derivate 2. Derivat

Network
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Prototype

90%
Development 

(Compact)

Functional
prototype

90%
Development

(Work)

SOP
(<5 vehicles/day)

Small batch 
production
(20 vehicles
 finished)

Integrated product and
process development

Disruptive
network approach

Development and 
optimization of systems

Intelligent focus on the
essential

Design of the product
architecture and 
modularization

Source: "Aachener Werkzeugmaschinen-Kolloquium" (AWK) 2014

through a global Product Life-cycle Management 
(PLM) system that serves as the central data base 
for all product related data of  a company. Product 
related data are composed of  product data as well 
as production data. BOM management is the core 
application of  PLM systems and consequently the 
connection between product and production.  
At StreetScooter, in addition to the utilization of  a 
mandatory collaboration platform for all develop-
ment participants, the systematic variant perspec-
tive was mandatory.

Conclusion

The Lean Innovation principles are a significant 
part of  StreetScooter’s success (Fig. 7).

With equitable development partners,

 • intelligent reduction to the essential, 

 • development / optimization of  systems instead 
of  products 

 • synchronized product and process modules

it only took 3.5 years from the foundation to SOP.

In the light of  increasing globalization, many com-
panies are facing the challenge to operate on  
different markets with different requirements and 
the need to provide competitive products. 
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Therefore, companies increasingly use product and 
process modules to allow for huge big external 
variety with as little internal complexity as possible. 
Multi-site networks can, due to different develop-
ment and production sites lead to the effect that 
the full communality potential is not exhausted 
because of local optimization efforts.

Yet the example of  the StreetScooter shows how it 
is possible to master the challenges that have been 
described. The strict application of  Lean Innovation 
principles makes complexity masterable.
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Great potentials can be achieved by applying variant management early and in a correct manner. 
Two short projects and their success stories will be outlined in this article. Continue reading to 
learn more about our variant management approach. 

Holistic variant management at a global 
commercial vehicle manufacturer

The market leader gained huge savings by imple-
menting common parts throughout its whole HGV 
product portfolio. The reason for this success  
story can be narrowed down to an early adoption 
of variant management in the product development 
process. This enables the manufacturer to optimize 
the value chain as well. If market requirements are 
known, further variant costs can be omitted and 
complexity costs during the product life cycle can 
be saved.

Reducing product variants in the  
automobile production

When the OEM was developing its new product 
lines for two car models, all parts were analyzed 

thoroughly in each variant. This resulted in initial 
savings of  several million Euros could be saved 
from the beginning, since the optimal variety for 
the components could be achieved. Savings through 
reduced storage space, tooling costs and improved 
bargaining power towards the supplier are a side 
effect of  the reduction of  part variety.

What is the Schuh & Co.  
Variant Management Approach in detail?

Our Schuh & Co. Variant Management Approach 
comprises four steps (Fig. 2): Analysis and quick 
wins, planning and mastering, itemization and im- 
plementation and the implementation of an organi- 
zational and procedural governance model. These 
steps should be realized consecutively, whereas that 
is not mandatory. Each of these steps addresses the 
perspectives of product management, product 

The Schuh & Co. Variant  
Management Approach – 
How to master variant diversity
Norbert Große Entrup (Schuh & Co.) / Michael Friedrich (Schuh & Co.) / Felix Schlünder (Schuh & Co.)

Exemplary results from the variant optimization 
project for an OEM

Up to 144 product variants of car floor mats for 
the same automobile type

Results 

For reducing the number of interior
lighting systems

Reduction of previously 144 car 
floor mats down to 18 variants

In savings for installed venting
hose variants
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Analysis and
quick wins

   

   

Product 
management

Cleanup of product 
portfolio

Product portfolio 
planning

Implementation and 
maintenance of
product configurators

Process for product
portfolio

Planning and
mastering

Itemization and
implementation

Implementation of
governance model 
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potenziale 

Procurement
Create transparency on
the procurement extent

Define target values for
procurement goods

Tracking and controlling
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with the relevant
departments
 

Procedural implementation
of KPIs and target values

Production
design

Create transparency on
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Improve flexibility of the
production
Create process modules
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future-structure

Global competence
network for process
standardization
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Sustainable implementation
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planning 

Benefit
potentials

Estimation of potentials Verification of potentials
Measures to realize 
potentials

Measurement and 
evaluation of complexity 
(diversity)

development, production design, procurement and 
benefit potentials. Thoroughly conducting these 
steps and taking all perspectives into account results 
in overall success for variant management. This 
framework is not considered as static, but it allows 
for the implementation of single perspectives or 
the addition of further perspectives such as an 
analysis of the PDM / PLM landscape or a procure-
ment specific variant approach.

Perspective: Product management

One of the targets of product management is to 
accomplish transparency from external forces to 
align your product portfolio strategically to cus-
tomer demands. The first step is a cleanup of the 
product portfolio. It is mandatory to understand 
the market and competition conditions to strategi-
cally position your products within these arenas. 
With the help of our software tool, Complexity 
Manager, we identify all customer-related product 
features and visualize them in a take-rate analysis 
in a so-called feature tree. The product portfolio 
planning can be realized on this basis. Taking into 

account all market and product information, the 
future feature tree for the product portfolio will 
be derived.

Roll-out planning of the newly designed product 
program starts in the next step. In the product man-
agement the logic of a respective configurator is 
outlined. Product variants undertake a plausibility 
study. Changes in the product portfolio are simu-
lated and impacts to the integral system are verified. 
For instance, by applying bundling methods and 
regarding take-rates the number of variants can be 
reduced, while the customer does not experience 
a lack of choice. Additionally, value-oriented pric-
ing is implemented. The product portfolio has  now 
been adjusted and is fit for the future. 

In order to achieve sustainable variant management, 
a continuous review of the portfolio is necessary: 
first of all you will need to develop a evaluation 
system for variants. A clear task description, re-
sponsibilities and processes need to be planned  
for continuous controlling. Finally, the process is 
established by employee training programs and 
information sessions in your company.

Fig. 2: The Schuh & Co. Variant Management Approach
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Perspective: Product development

What are the next steps? In addition to analyzing 
the external variety, in variant management the in-
ternal variety also needs to be considered. The aim 
is to separate both the external market view and the 
customer needs from the internal variety and com-
plexity of  a company. The product development 
perspective focuses on creating transparency over 
the component variety and is mainly collaborating 
with the R & D department. The scope (product 
lines, models, reference products) needs to be defined 
and data from BOMs, product structures, etc. defined 
with the help of  our Complexity Manager. In com-
bination with the feature tree derived from the 
product management perspective, relationships can 
be identified and limiting factors within production, 
logistics and procurement are concluded.

Drivers for variety need to be identified in the next 
step and future variety planning has to be realized. 
This means categorizing current variant drivers and 
recording the variance affecting processes in indirect 
areas. Based upon these results the present and 
future component variance can be optimized and 
their application roadmap can be developed. 

The deep understanding of  the product structure 
enables a decoupling of  variety driving product 
components: Interfaces and relations between the 
components are analyzed and variance optimizing 
measures are applied to the complete product  
architecture. Adjustment measurements will be 
designed in order to optimize the variety. With 
screening and decoupling of  the internal and exter-
nal perspective completed, the organizational and 
procedural implementation takes place in line with 
the previous product management perspective.

Perspective: Production design

Variant management can only live up to its full 
potential when the production is synchronized in 
accordance with the product portfolio. Here again 
a metaphorical inventory control has to be carried 
out within the present production system. An ana- 
lysis of the distribution of the product portfolio 
within the production network is carried out as 

well as the definition of process chains and resource 
variants. Interactions between product and process 
are visualized and drivers of process and resource 
variety are identified. The production depth and 
width are also considered.

Subsequently, the production flexibility is improved 
with the introduction of process modules: The 
current flexibility of the production resources is 
measured and standardization requirements for 
parts and components are derived for the R & D 
department. Simultaneously the future process 
variety is defined. In conclusion, this leads to an 
alignment of the flexibility and standardization 
requirements between R & D, product management 
and production departments.

Finally, the migration into a new production layout 
takes place: module and production roadmaps have 
to be synchronized. Afterwards, plant planning 
decisions and preparations of investment budgeting 
for machinery and equipment take place.  

These implementations form the basis for a global 
competency network for the standardization of 
processes: The processes in question for construc-
tion, servicing and further technological develop- 
ment of process variants are formulated. The 
technological competences are bundled and orga- 
nized within the production network. A controlling 
unit will be established for the according process 
variants.

Perspective: Procurement

Optimization of  variety regarding procurement 
processes at first focuses on the existing product 
commodities and their complexity. In order to  
establish an overview of  the number of  product 
commodities and their accompanying variants and 
costs as well as their ramp-up and runout cycles, 
the Complexity Manager proves to be a very 
helpful tool. Subsequently, the cost effectiveness is 
measured using linear performance pricing (LPP).

During the next step target values for each com-
modity are defined: Necessary KPIs for measuring 
the complexity are specified. With the help of  these, 



24 Complexity Management Journal 01/2017

Contact

Norbert Große Entrup
Partner
Schuh & Co. GmbH 
Phone: +49 241 51031 0
norbert.grosse.entrup@schuh-group.com

cost saving potentials can be identified and trans-
ferred to procurement goods by extrapolation.

The defined target values as well as their potentials 
are then verified with each responsible department. 
Finally, the implementation of  the targets, is planned 
with regard to their roll-out timing. For future 
controlling of  the procurement processes, each 
process is described in detail, put into the perspec-
tive of  the existing process landscape of  the business 
and roles are outlined for servicing the KPI system. 
The latter applies to maintenance and the further 
development of  the process.

Perspective: Benefit potentials

The benefit potentials perspective aims at providing 
a financial controlling mechanism of the variant 
management and deepening of the understanding 
on the complexity costs in a business. At first a 
potential estimate is carried out. Cost structures 
are analyzed in accordance with a predefined pro-
duct management scope. This allows a complexity 
cost estimate in administrative areas and the iden-
tification of variable costs in the production. In 
addition to  an analysis of the cost structure, re- 
venue potentials are also considered. Benefit  
potentials can be categorized with the help of such 
a thorough analysis.

These potentials need to be verified in a next step: 
A complexity cost model is generated with special 
focus on indirect areas. The model is then used to 
evaluate investment measures to realize potentials, 
including a feasibility study as well as taking con-
straints into account. Next, feasible measures will 
be implemented. In accordance to a layer model the 
measures are classified and translated into action in 
sub projects. In the final step of  the perspective, 
the complexity will be measured and graded.

Conclusion

By applying our Schuh & Co. Variant Manage-
ment Approach we enable our customers to con-
duct a deep analysis of  their product portfolio, their 
component variety and their production network. 
On the basis of  these findings, strengths and weak-
nesses can be systematically analyzed and be further 
improved or cut down from a strategic point of  
view. The number of  parts can be cut by up to 61 %, 
while the product development time and planning 
extent are simultaneously reduced by up to 30 %.
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These are quite different than those for OEMs, 
and present many supplier companies with large 
and sometimes insurmountable challenges:

 • Continuous cost reduction 

 • Increasing use of  universal modular construc-
tion kits on the customer side, with the clear 
requirement for suppliers to expand regional 
production and competencies on-site in the 
short term  

 • Focus of  OEMs and systems suppliers on a 
small number of  competent global suppliers 

 
In many companies, these trends lead to an in-
creasing business, process, and organizational 
complexity due to uncoordinated individual activ-
ities. This impairs competitiveness with increased 
costs and internal friction losses. At the same time, 
the capacity to take on these trends over the long 
term decreases. For this reason, successful com-
panies work to manage complexity systematically, 
in order to evade complexity traps quickly.

The following example project of an automotive 
component supplier describes the successful re-
duction of business complexity in order to improve 
global competitiveness. Component suppliers typ-
ically produce products specified by customers, 

and – in contrast to system suppliers – do not have 
their own products with their own product archi-
tecture.

Complexity audit:  
Identification of possible courses of action 
for improving competitiveness

A complexity audit was carried out as a starting 
point for the desired improvement in competitive-
ness. In this process, the positioning, process, 
performance system, and structural complexity are 
analyzed on the basis of complexity drivers and 
viewed in relation to market and competition 
complexity (Fig. 1). Over-complexity exists when 
the homemade, endogenous complexity is high in 
comparison to exogenous complexity (e. g. market 
and competition complexity). In the opposite sit-
uation, leeway exists for the management of more 
complexity. The analyses were carried out as self- 
assessments based on structured reflective questions 
with teams from management and experts in the 
areas of sales, development, technology, production, 
tool manufacture, and corporate governance.

The assessment of  complexity in the sense of   
“unnecessary, damaging over-complexity” or “leeway 
for dealing with more complexity” is carried out on 
the basis of  a structured questionnaire and is pre-

Shutting down homemade  
complexity: Fewer costs –  
More global expertise
Example project at a component supplier
Stephan U. Schittny Ph.D. (Schuh & Co.) 

In parallel with media headlines and public discussions on the future changes in the automo-
tive industry from developments such as electromobility and autonomous driving, the num-
ber of fundamental trends that are critical factors for competitiveness remains small for com-
ponent suppliers in today’s automotive supply chain.
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sented as a maturity model (-3 ... 0 ... +3) (Fig. 2). 
In this model, “-3” represents a large amount of  
leeway, and “+3” represents substantial over- 
complexity.

In the following step, possible courses of action for 
complexity management were derived and prioritized 
on the basis of the compiled results of the com-
plexity audit. The following key measures should 
be implemented in further projects in accordance 
with the prioritization:

 • Strategic focusing on core competencies and 
potential products 

 • Systematic reduction of  existing unnecessary 
complexity 
 

 • Reduction of  organizational complexity 

Strategic focus on core competences and 
promising potential products

One significant reason for unnecessary business 
complexity is the opportunistic maximization of 
production capacities with little focus on economies 
of scale and “worthwhile” products. Far too often, 
uncoordinated optimization of business divisions 
leads to a situation in which sales, for example, 
which is supposed to bring in as much turnover as 
possible, accepts every potential order without a 
clear understanding of the internal consequences, 
such as an increase of endogenous complexity. Many 
projects then have to be started from square one, 
and valuable repetition and learning effects are 
wasted: examples of this include bid processing, 
product and process development, and the overall 
value chain including the associated indirect pro-
cesses. Furthermore, depending on the various 
persons involved, new development paths will be 
followed again and again, since there is frequently 
a lack of effective standardization. Unfortunately, 
years of project experience confirm that, in such 
situations, there are surprisingly few systematical-
ly and strategically coordinated procedures: each is 
optimized according to the best of the involved 
employees’ knowledge, and unnecessary techno-
logical diversity and internal complexity arise – 

How are organizational structures mirrored in
performance structures?

Is the market position embedded
in organizational, production and

IT-structures?

Are the core competences of sites
corresponding with the strategic position and

demands of the performance system?

On what processes and core competences is
the performance system based upon?

Which processes support the
market position?

Do decision processes fit to the global structure
and the management system?

Market

How can the company react to
market trends?

How are the different sectors coordinated?

Positioning

Performance
systems

Structures Processes

Fig. 1: Example of reflective questions for the analysis of business complexity
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often with ostensibly good intentions. In contrast, 
the technological diversity and process complexity 
can be substantially reduced through strategic focus 
on core competencies and promising potential 
products (Fig. 3). This represents a change of  the 
previous business model and requires a change in 
thinking at all levels and in all divisions.

 • Core competences are capabilities of the 
company that must be consciously developed, 
and which enable the company to differentiate 
itself from the competition by means of better 
service or more attractive costs. One example 
of this can be seen with intelligent tool con- 
cepts for high-speed presses that enable higher 
stroke rates or greater production perfor-
mance. Integrated forming and installation 
processes with better cost and quality bases 
are another example.

 • From a market perspective, promising prod-
ucts have future potential in the sense of  
market size and growth. These conform with 

the company’s own current and /or future core 
competencies, with the production means and 
processes invested in, and with the global basis 
of  expertise. For this reason, they enable the 
company to achieve an exceedingly competitive 
position in relation to customer requirements.

 
 •  Strategic focus refers to a deliberate approach 

coordinated between different corporate 
functions that is concentrated on selected 
promising potential products. In the example 
project, a “product and technology cluster” 
was defined for this, which comprised selected 
potential products on the product side and 
reflected the core competencies on the side of  
technology / added value processes. From that 
point on, sales then concentrated on acquiring 
the correct potential products in the largest 
possible amounts and leaving out less suitable 
products. The other divisions contributed by 
expanding the corresponding core competen-
cies and implementing them in a profitable 
manner.

Globalization tendencies

Product calculations (including feasibility 
studies, pricing, purchasing, pre-development 

on a global basis)

Number of parts families

Strategy

Coordination between internal sub-systems 
(silo-thinking, interfaces)

Innovation

Connection between processes, 
technology, requirements and 

competences for new customer 
solutions

Number and diversity of used 
manufacturing technologies 

(global)

Strength of process interdependencies

Modularity of production processes

Mutual target pyramid with key data

Fig. 2: Summary of the results of the complexity audit in the maturity model

Tools/maintenance
(reconstruction)

Ability to develop an ideal process
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1. Systematic reduction of existing,  
unnecessary complexity 

In concentrating on the previously-mentioned prod-
uct and technology clusters and the corresponding 
high-potential products, significant chances arise 
for the reduction of over-complexity, as well as for 
the standardization and optimization of technical 
processes along the value chain. To this end, in this 
project, “ideal processes” were systematically defined 
for all product / technology clusters and described 
in profiles (Fig. 4).

At the core of  the profiles are the relevant layout 
criteria of  the technical processes in view of  prod-
ucts, tools and production processes and including 
the derivation of  activities relating to standardization, 
pre-development and knowledge management. 
Hypothetical ideal constraints are assumed as the 
basis for this in order to define a best practice goal 
and therefore reach maximum competitiveness. All 
future activities, such as pre-development projects, 
optimizations and investments, aim for an approx-

imation of  the ideal state. Step by step, the system-
atic approach and focus on standardization and 
repetition effects can reduce – or completely elim-
inate – this unnecessary (and mostly internally caused) 
over-complexity.

2. Reduction of organizational complexity

For the implementation of “ideal processes”, a 
stringent leadership approach with clearly harmo-
nized “top down” and “bottom up” activities has 
proven to be reasonable Strategy and framework 
conditions are specified as “top down”, while the 
actual activity takes place “bottom up”, with com-
petent, cross-functional teams. In the project ex-
ample, a new business structure with globally re-
sponsible sectors and product lines was introduced 
to this end. The product lines consist of efficient, 
cross-functional teams that are responsible for the 
global definition, standardization, development 
and implementation of the “ideal processes”. That 
is how organizational complexity – and especially 

Fig. 3: Focus of the business on promising product and technology clusters to achieve standardization  
 and cost degression with ideally developed processes

Market / Distribution Production + Tooling

Global technology- and knowledge-management

R&D + Tool development + Technology pre-development

Core competences

Product
clusters

Product groups Production facilities / -processes

Technology
clusters...

...

...

...

...

...

...

Process features

Ideal process

Core competences and potential products
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interface complexity – between functional areas 
is significantly reduced and “silo thinking” is shut 
down. The integration of the sales department into 
the product lines can significantly simplify and 
more effectively structure the interface to the 
market, which makes the global implementation 
of ideal processes with high-potential products 
possible at all locations required by the customer.

The following fundamental rules have been agreed 
upon:

 • Management of  global businesses is incum-
bent upon the newly created sectors 
 

 • Corporate functions define the framework 
conditions and support the sectors with 
resources and competencies (matrix) 

 • A newly created management team, comprised 
of  relevant top management, must synchronize 
and prioritize each sector’s interests for the 
benefit of  the overall business

The higher-level management of the company is 
effected through a mutual goal pyramid with clear 
global business responsibility for the sectors beyond 
the legal entity limits in order to stop “silo think-
ing” and to reduce interface complexity.

Fig. 4: Scorecards describe the “ideal processes”
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Conclusion 

The three options for taking action described 
above can significantly increase global competi-
tiveness:

 • Strategic focus on core competences and high 
potential products 

 • Systematic reduction of  existing, unnecessary 
complexity 
 

 • Reduction of  organizational complexity.

Using these, the business becomes more competent, 
more stable, more cost-efficient, and faster. Poten-
tial assessments of  direct and indirect costs result 
in meaningful cost reduction potentials. One project 
example is depicted in Fig. 5. Here, cost reduction 
potential was assessed on the basis of  three devia-
tion classes. The variance classes describe the distance 

Contact

Stephan U. Schittny Ph.D.
Manager 
Schuh & Co. GmbH 
Phone: +49 241 51031 0
stephan.schittny@schuh-group.com

from hypothetical ideal processes that assume the 
respective best practice case as the basis for a prod-
uct technology cluster.

Deviation of business-incidents from the ideal process
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Fig. 5:  Significant cost potential can be achieved with a reduction in process and  
 organizational complexity
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OEMs of the automotive industry are increasingly transferring their growing complexity to 
their suppliers. This challenge induces a dysfunction of habitual business models and methods 
and makes complexity management a necessary core competence of any successful automotive 
supplier. With its new focus group “Automotive”, the Complexity Management Academy is 
responding exactly to this challenge while establishing a network of experts. Participating 
companies benefit from a regular exchange of experiences with companies in similar situations 
and with a sustainable competence build-up for their employees.

We, as Academy, believe that new efficient solutions 
in complexity management can only be developed 
through continuous collaboration, exchange with-
in our network and the according build-up of com-
petences. This idea is being driven further in our 
European-wide unique complexity community, a 
network of companies that are tackling the chal-
lenges of complexity management. We provide a 
continuous transfer of knowledge with experts and 
companies that have coped with similar problems. 
That is how we assure that our partners are always 
one crucial step ahead. Currently more than 30 
companies of the Complexity Management Acad-
emy are split into the focus groups “Machine and 
Plant Engineering”, “Component Manufacturing”, 
“Automotive”, “Process Industry”, “Medical Tech-
nology” and into the expert group “Managing 
Product Complexity”. 

Complexity management as an 
automotive supplier 
A special challenge that demands a  
sustainable competence build-up
Sebastian Barg (Complexity Management Academy) / Julia Graf (Complexity Management Academy)

General setup

� Project business for OEM
� Large variety
� Strict specification sheets
� High lot sizes
� Global value chain networks

Automotive

Fig. 1: The focus group “Automotive” of the  
 Complexity Management Academy
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A strong growth of product variety and product 
complexity in conjunction with global value chain 
networks continues to be one of the biggest chal-
lenges in automotive industry (Fig. 2). As OEMs 
are increasingly outsourcing this challenge in the 
context of tool-kit strategies, automotive suppliers 
must adopt new strategies and methods to cope 
with these challenges in an even better way. The 
automotive industry, for example, demands specif-
ic solutions to successfully manage their own com-
plexity.  Compared to other industries, automotive 
suppliers have a small client pool, but big lot sizes 
and strict OEM-specific requirements.

Involved companies in the focus group “Automotive” 
discuss these and other problems during their focus 
group meetings. Thus we build a group of experts 
for the automotive supplier industry that provides 
a unique possibility for a sustainable competence 
build-up in complexity management through  
cooperative exchange and best practice sharing.  
The focus group started in the fall of 2016 with a 
kick-off event in Aachen, Germany and currently 

addresses supplier types from part suppliers to 
system- and module suppliers. We are pleased to 
welcome the following companies as founding 
members:

 • Brose Fahrzeugteile GmbH & Co. KG 

 • Borg Warner Turbo Systems GmbH 

 • Continental Automotive GmbH 
 

 • Webasto SE

The goal of the kick-off event was, besides making 
a first acquaintance, to define the topics for the 
meetings of the first year. Every meeting is individ-
ually conceived and adapted to particular problems 
of the participating companies, so that it refers to 
the current questions of the participants. The meet-
ings can, for example, be affected by questions like 
the control of the growing production and supply 
chain complexity, or by evaluating possibilities to 
optimize product variation and its corresponding 
packaging. Thereupon the community discusses 
and develops possible approaches to these problems. 
Figure 3 gives an overview of further possible core 
subjects of the focus group “Automotive”.

The focus group “Automotive” meets three times 
a year. Every meeting is prepared and followed-up 
by the Complexity Management Academy. 
 
The members explain their procedural method in 
a certain area of expertise or propose further trend-
ing topics for discussion. Visiting lecturers from 
selected industrial enterprises give fresh ideas and 
stimulate new ways of thinking. In order to better 
get to know the participating companies – as well 
as their products and processes – the meetings take 
place at different member companies. The exem-
plary procedure of a focus group meeting can be 

Do you master your complexity management?

Fig. 2:  The type variety and product complexity   
  keeps growing
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Planned changes during
the product life-cycle at 
medium revisional costs

Easily changeable during 
the product life-cycle and 
realizable at little costs

Flexibility

Stable throughout its product
life-cycle, respectively only
changeable under high expenses

How can I optimize variety in products
and packaging? 

How can I control the growing production and
supply chain complexity especially between OEM
and supplier?

Which technology can I use to better manage an 
increasing product variety in production processes?

How do I react to complexity resulting from recently
triggered changes?  

Contact

Sebastian Barg
General Manager
Complexity Management Academy GmbH
Phone: +49 241 51031 0
sebastian.barg@complexity-academy.com

taken out of the Complexity Manager Journal edition 
2 / 2016. The second meeting of the automotive 
group happened during the annual meeting of the 
whole community on the previous day of the Com-
plexity Management Congress 2016.

Of course we are always looking for further inter-
esting companies to become a member of our 
focus group.

If  we piqued your interest in participating, feel free 
to contact and join us!
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Fig. 3: Possible core subjects in the focus group “Automotive”
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Professors and students of the RWTH Aachen have developed a small electric car for city 
traffic. The e.GO Life weighs only 650 kg (excl. battery) and costs only 15,900 euro. The  
creative academic experts already had huge success with another electric car.

Feature: Smart ideas campus

A few lines must suffice for non-engineers: Corinna 
Stengel draws the security concept of the e.GO Life. 
A triangular construction, fixed at the B-pillar – 
that’s how the door will hold in case of a crash. The 
stability of the small car that is scheduled to go into 
series production in 2018 is scientifically proven: 
The 26-year old mechanical engineering student 
writes her master thesis on the door concept. 

Stengel’s part is exemplary for working at e.GO: 
The electric car manufacturer from Aachen that 
was founded in 2015 is an independent company. 
However, its home and network is on the RWTH 
Aachen Campus. RWTH Aachen students and 
graduates are the majority of  the more than 50 
employees. The average age is 29 years. Günther 
Schuh is e.GO CEO and university professor at the 
same time. The production specialist has already 
shown that an electric car coming from the campus 
can be successful: in 2014, Schuh sold his first 
model, the StreetScooter transporter to the Deutsche 

Post DHL Group (see box on the right). Now he 
wants to kick it up a notch with a city car for the 
second and third car market.

“We must make the e.GO Life especially safe”, this 
is what’s most important to the professor. After all, 
the public views small cars with a fair amount of  
skepticism. The appearance reflects the safety theme 
– it has been exclusively revealed for AUTO BILD 
with the help of  a 1:1 model. The e.GO Life is 
meant to be “stout and grown-up”, says designer 
Stefan Frey. e.GO CEO Schuh pictures a “rhino’s 
nose”, representing robustness. With its two seats 
in the front and two rear seats, the Life is supposed 
to address families as well as urban fleet management 
(e. g. home care).

Schuh’s strongest argument is the price: The small 
electric vehicles will be available for approximately 
15,900 euro. A trial run with 100 test vehicles will 
start in May 2017.
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Six years ago, the professors Achim Kampker 
and Günther Schuh from the RWTH Aachen 
founded the StreetScooter GmbH. Their idea: 
Making electromobility economically attractive 
even for small quantities. In order to achieve 
this, they cut the development time for pro-
totypes in half and claim to have reduced the 
costs to one tenth. 18 months after its foun-
dation, the RWTH spin-off presented its first 
vehicle on the IAA 2011.

Shortly afterwards a commercial vehicle ver-
sion was created in collaboration with the 
Deutsche Post DHL Group with its boxy struc-
ture: StreetScooter Work (see picture above). 
On the one hand, it was possible to keep the 
costs low, e. g. because of a small battery 
(20.4 kWh) and by customizing the design for 
the intended use – delivery of letters and par-

Conclusion (employee Benjamin Gehrs)

“As much car as possible”– that’s what e.GO wants 
to add to the lightweight vehicle class. That’s a real 
challenge. Thanks to lean structures and creative 
ideas the academics might really do it. Driving the 
open chassis is already a lot of e-car fun.

StreetScooter

The first model coming from the RWTH 
Aachen Campus now belongs to the Deutsche 
Post DHL Group. This year 2000 yellow elec-
tric transport vehicles will be rolling off the 
production line.

Source: StreetScooter / „Aachener Werkzeugmaschinen-Kolloquium“ (AWK) 2014

SUCCESS STORY 

cels in urban areas. On the other hand, the size 
of the vehicle is sufficient with a load capacity of 
approximately four cubic meters (enough space 
for 3700 AUTO BILD magazines). A first test run 
with pre-production models was so successful 
that the Deutsche Post DHL Group bought the 
StreetScooter GmbH in December 2014 on the 
spot.

In April, the series production has started. Before 
the end of 2016, 2000 streetscooter vehicles will 
be rolling off the production line in Aachen. In 
the years to come, the electric transport vehicles 
shall replace a total of 30,000 post office vehicles 
with conventional drive systems.

For more information about e.GO Mobile AG: www.e-go-mobile.com
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