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Editorial

In order to stay competitive in research and devel-  
opment (R&D) it is critical not only to improve 
the effectiveness of  R&D but to simultaneously in- 
crease its efficiency as well. Additionally, real product 
differentiation must be achieved with reduced re-  
sources. This is where the lean innovation method 
comes into play. The goal of  lean innovation is to 
apply the principles of  lean thinking to the R&D 
management methodologies. In most companies 
only a few rudimentary steps have been taken to 
implement lean thinking within the R&D environ-
ment. Holistic and systematic approaches are usually 
missing.

Stephan Krumm
CEO, Schuh Group

Joerg Starkmann
CEO, Schuh Complexity Management, Inc.

A study conducted by the Laboratory for Machine  
Tools and Production Engineering of  RWTH  
Aachen University and the Schuh & Co. GmbH, 
based on 165 producing companies in Germany, 
shows that only one third of  these firms have begun  
to systematically identify and eliminate waste in 
R&D.

The lean innovation framework is based on 12 prin-
ciples. This edition of  the Complexity Management 
Journal is the beginning of  a series in which all of  
the 12 lean innovation principles will be explained 
in detail.

Your questions are, as always, welcome.

Kind regards,
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Lean Innovation: 
The Challenge
In global competition it is an important criteria of success to differentiate oneself from the compe-
tition based on successful innovations and to provide convincing customer value. Decreased pro-
duct development cycles, reduced R&D costs and innovations which provide value to the customers 
have to be the focus of every product development organization. 
Instead, many innovation efforts fall short to the market needs. Many companies fail to provide 
their customers with true uniqueness and convincing differentiation based on innovation. In reality,  
more than half of all innovation projects fail – this is waste at extremely high costs. 

Lean champions repeatedly create successful and 
sustainable innovation, although R&D resources are 
limited. 

To achieve this, it is necessary to focus on value cre-
ation in the R&D processes and to identify and mi-
nimize waste in existing processes. 

Typical areas of waste are amongst others:

 � Lacking focus on value perception of  customer, 
weak product positioning, vaguely defined pro-
ject goals and useless product features 

 � Unmanaged creation of  product complexity 
and unused effects of  scale lead to overpriced  
products 

 � Insufficient utilization of  R&D resources and 
competences  

 � Time-to-market takes too long due to disrupted 
value streams, callbacks and iteration due to 
insufficient standards 

 � Additional queries and iterations due to insuffi-
cient standards. 

 � Avoidable defects and rework in the prototype 
phase

Stephan Krumm / Stephan U. Schittny
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The Goal: A Significant Increase in Develop-
ment Productivity 

Lean thinking describes how to focus on real value  
creation and how to prevent waste generation as 
a main principle. The perception of  value creati-
on from the customer’s point of  view is especially 
important for innovation management. Today this 
understanding is not present to the necessary de-
gree. The goal of  lean innovation is to systematically 
transfer the principles of  lean thinking into innova-
tion management.

At present, only the first rudimentary steps have 
been taken., However, the principles of  lean thin-
king have not yet been systematically applied to 
R&D. A study conducted by the Laboratory for 
Machine Tools and Production Engineering (WZL), 
part of  RWTH Aachen and the Schuh & Co. GmbH 
based on 165 producing companies in Germany, 
shows that only one third of  these firms have begun 
to systematically identify waste in R&D. 

The lean innovation framework is based on 12 prin-
ciples:
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Strategic Positioning based on dominant competencies
 � Build-up strategic success positions and dominant competencies proactively 

These lead to competitive advantages in the market
 � Cascading development and communication of  the company’s strategy to 

achieve goal oriented and waste free development processes

Clear Prioritization of  customer values and project objectives
 � Structure the stakeholders’ value requirements transparently
 � Prioritize requirements clearly and project goals to exactly meet the  

customer’s value perception
 � Avoid conflicts of  objectives and waste in development projects

Roadmapping for products and technologies
 � Use a cross-functional approach to define product, technology  

and project planning
 � Approach early technology monitoring and technology planning  

systematically to realize a focused and waste free technology development

Product Architecture Design based on integrated product and 
production structures
 � Define modules with standardized and de-coupled interfaces
 � Reuse requirements, functions and technologies in product development

Product Range Optimization based on feature and variant trees
 � Assess benefits of  product variety
 � Analyze complexity costs
 � Focus target on profitable product variants

Design Space Management based on design sets and degrees of  freedom
 � Systematic and parallel consideration of  alternative solutions to realize new 

product functions (“set based design”)
 � Gradually limit the degrees of  freedom in product development 

12 Lean Innovation Principles
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Data Consistency “Single source of  truth”
 � Integration and consolidation of  existing IT systems 
 � Consistency of  product data and role-specific user access
 � High reliability of  IT systems

Multi Project Management and takt oriented sequencing
 � Easy planning and scheduling of  the development process
 � Use standardized controlling-charts for visual management of  project status
 � Early quantification of  deviations

Innovation Controlling based on closed loop control
 � Identify the value drivers in R&D
 � Define transparent measurable target values for the controlled processes
 � Implement short feedback loops for continuous improvement

Release Engineering: Synchronized changes
 � Products with long life cycles are continously updated by issuing planned 

releases to keep the value proposition continually updated for the customer 
 � Controlling of  life cycles of  specific product functions
 � Continue product structuring activities during life cycle management

Continuous Improvement of  innovation productivity
 � Description of  the lean innovation maturity level status based on a  

5 step model
 � Commonly developed ideal states provide orientation to employees
 � Continued challenging and measuring of  actual performance to continuously 

improve processes, structures, behavior patterns and tools
 � Continued efforts to avoid waste

Value Stream Optimization based on process classification and standardization
 � Optimization of  the development processes
 � Focus on the value stream and customer value
 � Increase efficiency based on standardization of  repetitive processes, process 

interfaces and transfer of  results

Contact

Stephan Krumm 
stephan.krumm@schuh-group.com

Stephan U. Schittny 
stephan.schittny@schuh-group.com
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This paper deals with the topic of  “early structu-
ring“ which is the second quadrant of  the lean inno-
vation framework (see page 4-7). Here, it is shown 
how the lean philosophy can be realized in the early 
phases of  development by creating commonalities 
throughout the product portfolio. In this way, custo-
mer value (in terms of  individual products) is crea-
ted without waste (high complexity costs). In other 
words, the trade-off  between the need to provide 
customized products and to provide products at af-
fordable prices is overcome.

There are numerous benefits to commonalities 
within the product portfolio

A core management task of  production companies 
is the creation of  commonalities within the product 
portfolio and the corresponding production pro-
cesses through modular product architectures. The 
benefits of  such commonalities are numerous.

On one hand, cost reduction potentials result from 
the possibility to allocate investment costs over a 
higher number of  produced units.  Product develop-
ment costs, tooling costs, variant specific test and va-
lidation costs cause high invests per piece, especially 
in the case of  small batch sizes of  niche products. A 
modular product architecture enables the allocation 
of  these costs to a high number of  products. On 
the other hand, in production, the increased batch 
sizes based on the multiple use of  modules, result in 
significantly reduced production costs due to learn-
ing curve effects. For example, several analyses at 
Porsche AG show that the share of  fixed costs in 
a product can be reduced by 80 % based on scale 
effects. [1]

Besides the cost reduction potentials based on econ-
omies of  scale, a modular product architecture also 
results in shortened development times, as module 
development can be decoupled from product devel-
opment. Further, the reuse of  already tested modules  

Systematic Creation of Common- 
alities Throughout the Product 
Portfolio – A Leadership Task
Jens Arnoscht (WZL)

Companies, which are developing and manufacturing in high-cost countries today, are challenged 
to differentiate themselves from the competition by providing customized products, while stand-
ing in tough price competition on global markets. This trade-off can only be solved by conse-
quently focusing on value creating activities to significantly increase innovation results. The above 
introduced lean innovation approach supports companies in doing so. Many corporations are con-
vinced of the potential to apply the lean philosophy with its value orientation also to innovation 
and development processes. However, it is not clear where to begin and which measures are most 
promising.
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leads to increased quality and robustness of  pro-
ducts, which are based on a modular product archi-
tecture. 

Management of Commonalities Constitutes 
Trade-off Management

As illustrated above, there are numerous arguments 
for systematic creation of  commonalities between 
products. The challenge, however, is the manage-
ment of  trade-offs which go along with the develop-
ment of  modular product architecture. Contradic-
ting product requirements usually cause conflicts in 
product development. The development of  product 
families demands the consideration and integration 
of  requirements of  diverse products.

To make this complex product development task 
controllable, it is very important to allocate compet-
ing goals to distinct responsibilities (different areas 
of  responsibility). Hereby, it is avoided that trade-
offs are managed in an uncontrolled and intuitive 
fashion characterized by individual and subjective 
preferences. Instead, conflicts are solved by a system- 
atic negotiation between the responsible people for 
the respective goals.
Normally, this approach leads to better results com-
pared to only one person being responsible for com-
peting goals. For that reason, companies need to 
complement the already established roles of  a pro-
duct manager and a product line manager with the 
creation of  a manager for the product architecture. 
This person functions as a spokesperson for product 
architecture issues comprising numerous products. 
As ”guard of  product architecture“ the product  
architect strives to create and establish as many  
commonalities within the product range as possible. 
His responsibility is to plan functions, processes, 
geometric design arrangements of  modules, and the 
design of  modules itself  in advance. It should be 
done in a way that current as well as future require-
ments of  all members of  the product family can be 
fulfilled. In addition it is his responsibility to control 
the above mentioned topics.

At Porsche AG this task is managed by a “product 
architecture manager”. He pursues the objective of  
realizing a high degree of  standardization through-
out the products, the processes and the suppliers. 
To manage the trade-off  described above, the pro- 
duct line managers take care of  a proper product 
differentiation. The product line managers work in 
close collaboration with the product architecture 
manager to develop an optimal system solution. 
Besides ensuring an adequate degree of  customer 
orientation, the product line managers are also in 
charge of  the market performance of  the products 
and the time management of  the market launch. The 
cooperation of  these two functions focuses mainly 
on the process of  defining the product architecture 
and its further development. The degree of  freedom 
for individual product development projects is de-
rived based upon the defined concept of  the modu-
lar product architecture and is monitored during the 
product development processes. Figure 1 illustrates 
the organizational structure for the development of  
a modular product architecture at Porsche AG. [1].

Sustainable Product Architecture Requires a 
Solid Process-Basis within the Organization 

Due to the complexity of  the task, the anchoring in 
the organizational structure needs to be supported 
effectively by suitable methodologies, rules and re-
sponsibilities. These manifest themselves in the pro-
cesses and the organization. It is a paradigm shift 
from single product development towards multi-
product development, which cannot be sufficiently 
controlled with existing procedural modules and 
methods. Therefore, to meet the above described 
challenges, there is a need for a systematic approach. 
The product architecture development process 
(PADP), as illustrated in figure 2, aims at developing 
a product architecture systematically for a wide range  
of  future products with a high degree of  commo-
nalities within the product range. It is superior to the 
respective product development processes (Fig. 1).
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Figure 1: Differentiation between responsibility for the product architecture and the  
  product lines at Porsche

The product architecture development process is 
based on findings of  the study “More effective in-
novation based on modular product platforms” and 
ongoing research activities at the Laboratory for 
Machine Tools and Production Engineering (WZL), 
part of  RWTH Aachen. [2], (Fig. 2).

The starting point for the development of  similar-
ity models is the creation of  a goal system in which 
conflicting goals of  different interest groups are 
compiled, clearly ranked and prioritized. A generic 
product structure generates transparency regarding 
variants on the functional level. Based on this, va-
riance sensitive process steps and critical product 
characteristics need to be identified. Hereby, pro-
cess steps have to be identified, which are heavily 
impacted by the introduction of  new variants. Mo-
reover, product characteristics have to be identified, 
which affect these process steps heavily and by that 
significantly increase manufacturing costs. Based on 
the findings of  the third phase, constitutive char-

acteristics can be identified, which form the basis for 
the creation of  commonalities. Constitutive char- 
acteristics are specific characteristics which define 
the product architecture on a sustained basis. They 
basically impact many other characteristics of  the 
product while they themselves are hardly influenced. 
The product portfolio is planned based on these 
characteristics. Since constitutive characteristics can 
be defined on different levels of  the similarity mo-
del, they have to be arranged in a hierarchical fash- 
ion in order to determine the necessary module  
variants to realize the product portfolio. Only now, 
it is decided which kind of  product architecture is  
suited best. Modular roadmaps are defined to 
be able to consider and to precisely plan future  
developments when designing similar models. After 
completing the planning and definition phase of  the 
architecture, the design of  the individual modules 
starts. In the following section, the central steps to 
derive the constitutive characteristics are described 
in more detail.
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Figure 2: The Product Commonality Development Process (PCDP)

The Interrelationships between Components is 
the Key to Identifying Critical and Constitutive 
characteristics

Foundation for the derivation of  constitutive char- 
acteristics of  modular product architecture is the  
description of  a goal system. In a goal system, all 
goals which are pursued with a modular system are 
defined and documented. Hereby, it is critical that 
conflicting goals are identified and that these goals 
are prioritized. For example, it has to be decided 
whether one should invest in flexible production facil- 
ities or whether specific variants of  modules are not 
incorporated in the modular product architecture.

Based on such a goal system, a generic product ar-
chitecture is defined. This product architecture com-
prises components and characteristics of  products 
which are based on this architecture. In this phase, 
no concrete specifications are defined. Instead, the 
basic structure of  the product family is designed 
and remains unchanged even if  module interfaces 
are changed. For example, when designing a modu-

lar product architecture for automobiles with a com-
bustion engine, one can assume that the power train 
will still comprise the components engine, clutch, 
gearbox, drive shaft, etc. Subsequently, the identi-
fied variant neutral components are described by the 
help of  characteristics (e.g. cylinder capacity, number 
of  cylinders, fuel injection system, etc.). The analysis 
of  the critical characteristics comprises the mapping 
of  the interdependencies between the character- 
istics. Hereby, it is important to differentiate whether 
the component characteristics are affected by custo-
mer demands or other component characteristics. 
To efficiently identify the interdependencies of  the 
critical characteristics, the methodology of  “Cause 
and Effect Analysis” may be used for visualization.
In figure 3, an anonymized section of  such Cause 
and Effect Analysis for a medical device is shown. 

With this efficient method, the critical characteristics 
are identified from the starting point for the devel-
opment of  the product architecture. The constituent 
characteristics, on which the product architecture is 
based upon, should be chosen in a way that the critical  
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characteristics are decoupled from other component 
characteristics. This is done by a focused design of  
the modules and the module interfaces.

The planning of  the implementation of  a modular 
product architecture is conducted based on integra-
ted product and module roadmaps. They form the 
basis for a systematic implementation of  the defined 
product architecture. 

Conclusion

In summation, companies can manage the trade-
off  between a high demand for product differentia- 
tion and cost-efficient functionality with the help of  
systematically designed product architectures. This 
demands an organizational anchoring of  the diverse 
goals and a procedural and methodical anchoring in 
terms of  a product architecture development pro-
cess. 

List of  references
[1]: G. Schuh, J. Arnoscht, D. Bender, A. Bohl, M. Leiters, G. Pokraka, 
S. Rudolf, S. Schöning, J. Schulz, T. Vogels: „Lean Innovation mit Ähn-
lichkeitsmodellen“, in: C. Brecher, F. Klocke, R. Schmitt, G. Schuh (Hrsg.)  
„Wettbewerbsfaktor Produktionstechnik – Aachener Perspektiven“, 
Shaker Verlag Aachen, 2011, S. 265-296.

[2]: G. Schuh, M. Lenders, J. Arnoscht, S. Rudolf: „Effizienter innovie-
ren mit Produktbaukästen; Werkzeugmaschinenlabor WZL der RWTH 
Aachen, 2010.

Figure 3: Cause and Effect Analysis is used to analyse the interactions between characteristics of a product range
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The “ideal” product development department of  
a market leader, who is consequently following the 
lean innovation philosophy, is characterized by a 
strong focus on creation of  customer value in com-
bination with a high level of  creativity. This combi-
nation leads to a clear differentiation from of  the 
competitors and to a future-oriented product port-
folio. Product development projects are clearly prior- 
itized and relate unambiguously to the planned pro-
ducts based on a given roadmap. Waste is eliminated 
as far as possible and development goals as well as 
the products are clearly structured. 

Especially in the case that all 12 “lean innovation” 
principles are considered to a great extent, the ninth 
principle “Multi Project Management” and the relat-
ed success factor “time” are of  special importance. 
Therefore, this principle will be illustrated in the fol-
lowing part based on practical experience. 

Takt oriented sequencing based on milestones 
and gates: Basis for success or water under the 
bridge?

The structuring of  development processes with re-
gard to time and content, based on milestones and 
gates, is standard today. The progress of  the devel-
opment process is critically challenged in gate re-
views with regard to results and the remaining risks.

Based on our experience, especially successful firms 
have established this approach for more than ten years  
and continuously improve it with Kaizen activities.  
In doing so, they have structured their product  
development process company-wide at a high level 
of  detail across locations. 

Nevertheless, often it shows that the sole structur-
ing of  the development processes is not necessar-
ily the deciding success factor. Frequently firms 

Time is Money!
Multi Project Management  
and Takt Oriented Sequencing
Klaus Broichhausen

Project results of the Schuh group as well as studies and benchmarks of the Laboratory for Machine  
Tools and Production Engineering (WZL), part of RWTH Aachen, in different industries, clearly 
show significant positive influence of “time” on development efficiency. Product development 
lead times affect a company’s business result far more than the product development costs. The 
above mentioned results further show that “best in class” companies are characterized by three 
factors which affect the time efficiency of their product development processes. These three factors 
which also are reflected by the 12 lean innovation principles are: in the first place, clear structuring 
and steering of development processes, second, the consequent and sustainable improvement of 
development processes and finally the management of responsibilities in complex development 
environments. Thus, successful companies terminate approximately 30 % more development pro-
jects in early development phases while approximately 30 % less projects are terminated in late 
development phases compared to the average of the investigated firms.
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Figure 1: The Structure of the development process must include all phases of the product life from  
  the outset and with growing accuracy

who manage their development activities based on 
a conventional stage gate process without “takt” 
face significant delays and deviation from targets. 
“Takt, however is suggested by agile development 
processes. Our benchmarks show, that while targets 
with regard to content are normally reached, targets 
with regard to time and budget are often missed. 

The remaining question is: What are the crucial fac-
tors in industry practice which enable firms who use 
a stage gate process to reach their time and budget 
targets?

Front loading: Especially in structured processes, 
it is important for success not to postpone crucial 
questions but to deal with them from the beginning, 
even if  they cannot be answered completely.

Consideration of  all aspects “from cradle to gra-
ve”: All aspects of  the product regarding its pro-
duct life cycle have to be considered. These include  
suppliers, service and, if  necessary, the phase-out of  
the product. 

Integration of  series production: It is not enough 
to ensure a smooth production and assembly of  

prototypes. Additionally it is important to also focus 
on the production ramp-up in order to ensure a suc-
cessful product launch (Fig. 1).

Elimination of  goal ambiguity for R&D pro-
jects: Especially when developing high technology 
products which are supposed to operate at their 
performance limit, conflicting goals often emerge. 
Hereby, goals are either not clearly prioritized and 
thought through or change during product deve-
lopment work. Milestones are, for example, suc-
cessfully passed when the primary goals for single 
components are reached (e.g. performance, weight, 
costs, etc.). However, problems often emerge later 
on when numerous components are assembled. 
The interaction with other modules or service and 
maintenance activities can also be problematic. A 
clear prioritization of  goals right from the start (as 
demanded by the lean innovation principles), based 
on early structuring of  all crucial aspects, supports 
companies in putting things right. 

Creation of  responsibilities – self  organization 
and empowerment: According to project and field 
experience, the structured stage gate process runs 
the risk to weaken personal goal responsibility. Con-
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sequently, responsibilities and escalation mechan-
isms have to be clearly defined in complex product 
development environments. As a consequence, the 
frequent criticism regarding the degradation of  the 
way of  working and conducting meetings as “debat-
ing clubs” becomes a thing of  the past.

Elimination of  unstable scheduling: There is a 
commonly known effect: In between gates, the spe-
cific development tasks are dealt with at differing 
degrees of  intensity. At best, this normally results in 
increased time pressure shortly before the gate due 
dates. In the worst case it results in delays or missed 
development targets. 

“Takt” in Engineering: Switching from content-
based controlling to time-based controlling 

Especially, regarding the above mentioned factors 
“responsibilities” and “scheduling insecurity” com-
parisons across different industries show that ful-
fillment of  lead time targets in development is very 
often not given when developing new products or 
enhancing existing ones. On an industry average, in 
35 % of  the analyzed cases delays occur. Moreover, 
in the machine building industry more than 50 % of  
the development projects show significant delays, 
which in some cases, are very substantial.

Often, delays are dealt with by using interim gates. In 
such cases, development results or developed com-
ponents reach the gate criteria behind schedule and 
may cause further problems or delays since they are 
associated with other components, results and acti-
vities.

The subsequent and most often asked question in 
our projects is: “How can we improve the timing 
and synchronization of  our product development 
activities?”

Based on industry experience, this problem can be 
dealt with by changing the project management phil-
osophy. As a general rule, milestones and gates are 

defined in accordance to specific work contents and 
the time intervals are set accordingly. In case time is-
sues constitute the dominant problems, the manage-
ment mechanism should be turned around. 

Instead of  asking: “How much time is necessary to 
complete this design step?” the question should be, 
similar to production: “How many design steps can 
be completed in a given time interval?” Such “new” 
scheduling principles are used today to successfully 
develop software. People talk about “agile develop-
ment” or “Takt”. Initially this time dominance might 
challenge the self-concept of  development engi-
neers. However, upon closer examination, many ad-
vantages emerge such as improved self-management 
of  the teams and much higher personal responsibili-
ty for achieving on time results .

What does “Takt” mean for development acti-
vities in detail?

Technically, the time between two gates or mile-
stones is divided up into smaller time intervals 
which are called “takt”. In a similar fashion, the  
milestone-related work contents are divided into 
smaller, meaningful, and value-oriented work  
packages. However, the structure of  the work steps 
does not solely follow technical logic, but increasingly  
considers the work content which can be successfully  
completed in a given takt interval. This definition 
is carried out by the development team which is re-
sponsible for the respective work step. At the end of  
the takt interval, results of  the development teams 
are summarized, aligned and the course of  action 
for the next takt interval is defined. According to  
industry experience, this approach not only improves 
the adherence to schedules but also the personal  
responsibility and identification of  the employees 
with the project.

In addition to that, takt increases the firm’s ability to 
conduct multi-project management. In many of  the 
analyzed firms, development engineers worked on 
three to five projects in parallel. The sequencing of  
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work content is normally conducted by the employ-
ee himself  in accordance to external priorities of  
the respective projects. Subsequently, multi-project 
management is often lacking because of  decentral-
ized priorities and missing overall transparency and 
coordination.

In takt-based development processes, visual man-
agement tools are used on a regular basis to define 
and manage time and value oriented work packages 
within the teams. Such visual management tools are 
used at the same time to improve the coordination 
of  the work packages of  all projects which are re-
lated to each other in a multi-project environment. 
Even in well structured development departments, 
this approach leads to an overall optimum and sig-
nificant efficiency gains. Another advantage is that 
this approach can be discussed and followed by all 
employees involved (Fig. 2).

This leads to another advantage of  takt in develop-
ment processes regarding time-critical work phases: 
the prioritization in multi-project management is 
done in a collective fashion by the people involved. 
Discussions and permanent decision making with 
regard to priorities do not lead to extra workload for 
individual employees. 

The discussed implications do not only affect pro-
ject work, but lead in the mid-term to a restructuring 
of  development activities in terms of  increased effi-
ciency enhanceme nt and value. 

Takt in development processes: basic condi-
tions and success factors

Successful takting of  complex development tasks, 
of  course, demands specific rules and regulations.

Figure 2: „Takt“ between gates and milestones leads – especially when coordinating several parallel  
   projects – to improvement in utilization of development resources with growing employee  
   responsibility and motivation



Complexity Management Journal 01/2013 17

As a start, creative and repetitive process steps need 
to be separated. Creative process steps are those steps 
where the genuine creative development work is 
done. Engineers need to be provided with sufficient  
time for creative work itself  as well as to improve 
their work methods and environment. Hereby “les-
sons learned” from all work packages are integra-
ted into the design system during the takt meetings. 
“Work” phases alternate with “refuel” phases on an 
immediate basis. 

Repetitive steps are work packages which follow given  
procedures and can easily be standardized. Such 
standardized work should be comprehensibly de-
scribed e.g. by means of  the methodology of  value 
stream design.

Our experience shows that takting has to be applied 
differently in the respective development phases. 
One reason is the different need and the different 
structure of  professional communication during the 
different development phases. In technology-intense  
phases, a constant exchange of  information between 
expert colleagues is often more important than time 
synchronization. Therefore, in this case, only a rough 
takting is meaningful. On the other hand, during the 
actual product development phase multidisciplinary 
is key for a successful development process. There-
fore proficient takting managed by the team with 
collective responsibility and professional exchange is 
an essential success factor.

Hereby, the question “how” is not that important. 
More important is that the portfolio of  work pack- 
ages, the progress and the completed steps are  
collectively discussed and orderly documented, e.g. 
by the help of  “burn down charts”. Team rooms in 
which work steps are documented and updated and 
in which important technical results are displayed to 
enable communication proved to be very helpful,  
similar to visual management in production. Contact

Klaus Broichhausen
klaus.broichhausen@schuh-group.com

However, one has to keep in mind that takting, as 
well as the synchronization of  different develop-
ment projects, constitute extra efforts. While an in-
creasing degree of  detail significantly improves pro-
cesses, it also increases the demand for extra efforts. 
Consequently the identification of  the optimum is 
critical for the success of  the overall process. The 
optimum is dependent on project size, number of  
projects and their complexity. Its identification de-
mands adequate expertise.

Industry experience confirms that this approach 
normally leads to an overall optimum of  the devel-
opment output which far exceeds the total of  the 
“sub-optima” of  the individual development pro-
jects.

Conclusions

Regarding product development and its control based  
on the 12 lean innovation principles, the principle  
“Multi project management and takt oriented  
sequencing” constitutes one element in the context 
of  the other principles. However, in the daily work 
of  a development manager it is a crucial principle 
to ensure high product development efficiency. In 
order to develop this potential, the development 
process has to be structured in an industry-adequate  
fashion and needs to be continuously enhanced.  
If  this value-oriented structure is enhanced with 
“takting” of  the engineering work, especially when 
it comes to complex development tasks with several  
projects, one can significantly raise overall efficiency,  
with simultaneously high levels of  personal respon- 
sibility and motivation of  the employees.
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Mr. Schittny, Mr. Große Entrup: There is a lot of 
discussion going on concerning development 
productivity. What is behind all this from your 
point of view?

Schittny: There is a good reason for the fact that 
development productivity is extensively discussed: 
On one hand, our companies have to differentiate 
themselves in the market, based on innovation and 
not on price battles with low wage countries. On the 
other hand, R&D resources are scarcer today due to 
cost pressures. 
To escape from this difficult situation, each devel-
oper has to clearly focus on customer value and 
innovations. He should constantly ask himself  
whether the customer will honor the result of  the 
development work he is currently doing. We call 
this effectiveness or the impact of  the development 
work. On the other hand, each developer has to  
carefully use his resources. The important question 
here is, does the effort really contribute to the devel-
opment goal. We call this efficiency. High efficiency 
and high effectiveness together lead to extraordina-
ry development productivity to which each R&D  
division should compare itself. 

Große Entrup: In accordance to “lean thinking” we 
improve the development productivity when waste 
is eliminated in R&D. In line with what Mr. Schittny 
said, waste has to be eliminated in two ways. First, 
it can be eliminated in the development process  
itself, e.g. by standardizing repetitive activities.  
Second, products can also create waste during  
production, assembly, etc. or even create waste at the 
customer during use. Therefore, waste in subsequent  
processes may be eliminated through effective  
development processes. Lean thus focusses on a so 
called “frontloading” to do things right from the  
beginning.

Stephan U. Schittny (Schuh & Co.) and Norbert Große Entrup (Lean Enterprise Institut) in discussion with 
the editorial department of the Complexity Management Journal concerning company evaluation based on 
lean innovation audits. A lean innovation audit determines to what degree a firm has implemented the 12 
lean innovation principles.

“Excess Budget Doesn‘t Always 
Help - The Outcome Counts” 
Do I Need an Audit to Evaluate my Develop-
ment Productivity?

“To recognize waste is 
the first step to improve 
development produc- 
tivity.”
   Norbert Große Entrup
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What does a lean innovation audit comprise?

Schittny: As illustrated in the introductory article, 
our lean innovation approach with its 12 principles 
describes a holistic approach to “lean thinking” in 
R&D. When conducting the lean innovation audit, 
we systematically check to what degree the 12 prin-
ciples have been implemented based on interviews 
and workshops with relevant employees of  the firm. 
The result is illustrated in a 5 stage maturity model 
and that way we “measure” the firm’s development 
productivity. Furthermore, we develop options 
for improvement which ensure the firm’s success.  
Hereby, “lean innovation” by definition, comprises  
the whole product life cycle from product idea 
through development and production to the phase 
out of  the product.

“By conducting a lean  
innovation audit you 
quickly get a clear view 
on options for improve-
ment which sustainably 
ensure the company’s 
success.”
    Stephan U. Schittny

Contact

Stephan U. Schittny
Schuh & Co. GmbH
stephan.schittny@schuh-group.com

Norbert Große Entrup 
Lean Enterprise Institut GmbH
norbert.grosse-entrup@lean-enterprise-institut.com

How are the individual requirements of a firm 
considered during a lean innovation audit?

Große Entrup: By means of  the holistic lean inno-
vation approach, the strategic positioning of  the firm 
and its products are consciously comprised. Thus it 
is ensured that all company functions strive for the 
same goals in a consistent and waste-free manner. 
Accordingly, the lean innovation audit carefully con-
siders the company´s strategy and its market position.  
That means improvement potentials and options 
for action are developed according to the individual  
requirements of  the company.

Schittny: Yes, I agree. The individual situation and 
requirements of  the firm in question constitutes key 
criteria, even though benchmarking with other com-
panies is always popular. Benchmarking provides 
valuable indication, but with regard to development 
performance, the individual development results 
and the productivity finally count.

Thank you very much for this interesting  
discussion.
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