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Editorial

Diversity, Dynamics, and Interdependences: Com-
plexity has particularly deep impacts on production 
because of  high capital investments typically found 
in that area, which cause rigidity over a certain peri-
od of  time.

This characteristic is both a trend and a challenge at 
the same time. The key to success is systematic and 
holistic consideration of  all factors from strategic 
orientation of  the production system to the opera-
tional implementation on the work place level. Que-
stions to be answered include the desirable degree 
of  changeability and adaptability of  production sys-
tems as well as the most suitable training concept for 

Stephan Krumm
CEO, Schuh Group

Jörg Starkmann
CEO, Schuh Complexity Management, Inc.

the implementation of  Lean Production concepts. 
Our fi rst article in this Complexity Management 
Journal provides you with some answers.

In this issue, we also introduce ACTLean.org, our 
operational branch for training and implementa-tion 
of  Lean Management concepts. Creating Val-ue wi-
thout Waste and Complexity Management are topi-
cal areas that are closely interlocked with each other. 
Bringing the various aspects systematically together 
in your organization allows you to implement what 
we call Lean 2.0!

Best wishes
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Manufacturers in high wage countries are facing 
challenges that are not just diverse, but increasingly 
complex.  Internal and external factors are determin-
ing an environment in the enterprise that is best char-
acterized by diversity, dynamics, and insecurity. In 
order to be successful, an enterprise must be able to 
adapt to this environment. The complexity challenge 
an enterprise is facing can best be described with the 
following dimensions:

  Diversity within the Production System
 – Heterogeneous and individualized products
 – Diversity of  the value streams

 – Heterogeneous resource requirements and 
constraints in resource usability 

  Dynamics within the Production System
 – Shorter product life cycles and more diverse 

customer requirements
 – Smaller average order size and changing mar-

ket demand

  Insecurity within the production system
 – Vulnerable processes and logistics chains

Mastering Complexity Through 
an Adaptable Production System
Gregor Tuecks / Jan Eilers

Diversifi cation and resource effi ciency are the current megatrends when it comes to production 
systems. But what does this mean for a product line that typically requires capital intense equip-
ment? It is both opportunity and risk at the same time. The key is to design and implement the 
right level of adaptability in order for the production system to meet the requirements of the 
complexity in the product system. 
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Areas of Tension in Complex Production 
Systems

All decisions related to the confi guration of  the pro-
duction system in an enterprise are made based on 
the two areas of  tension known as Production Plan-
ning and Production Operation. Both areas of  ten-
sion are described by two contradicting sets of  
goals.

In the Production Planning fi eld the goal is the op-
timization of  the value stream using capital intense, 
highly specialized systems for simulation and plan-
ning (focus on planning). At the same time there is a 
strong desire for maximum fl exibility and adaptabil-
ity of  the value streams in the enterprise (focus on 
value).

In the Production Operation area the trade off  is 
between economies of  scale and economies of  
scope as a result of  the structure of  external market 
requirements and internal costs. Therefore, in low 
wage countries the focus is normally on exploiting 
scale effects, while in developed areas of  the world 
it is more on the individualization of  products in or-
der to meet more heterogeneous customer require-
ments.

These four dimensions together form a two-dimen-
sional fi eld which is often referred to as the “poly-
lemma” of  production (Fig. 1).

The key to successfully deal with the complex chal-
lenges lies in the confi guration of  the production sys-
tem. This should be done in a way that the contrasts 
in the areas of  tension are disambiguated as much as 
possible. At the same time, equilibrium between the 
system complexity and the level of  adaptability of  
the production system must be established.

Fields of Activity for the Confi guration of 
Complex Production Systems

The areas of  tension mentioned above can be used 
to identify areas of  activity for the confi guration of  
complex production systems. These can be under-
stood as practical approaches to implement adapt-
ability of  production systems. Of  greatest interest 
are topics and industries that are most relevant for 
industrialized countries (Fig. 2).

Individualized Production System
The best way to address the demand for heterogene-
ous and individualized products is through the indi-
vidualized production system that combines aspects 
of  the opposing production concepts of  mass ma-
nufacturing and individualized production. The goal 
is to allow effi cient manufacturing of  highly individ-
ualized products, an ability that is particularly im-
portant in developed countries. In order to resolve 

Figure 1: Polylemma of Production
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the dilemma between economies of  scope and econ-
omies of  scale, the structural elements of  product 
and production structure must be harmonized to the 
highest possible level.

Accordingly, individualization of  the production 
system must consider both, the view of  the custom-
er as well as the view of  the production organiza-
tion. From a customer’s perspective, a high level of  
individualization in terms of  a cost vs. value ratio 
is of  interest. From the viewpoint of  the produc-
tion organization however, the focus should be on 
standardized production processes and equipment. 
This helps to maintain the highest possible volume 
effects while still providing individualized products 
in large enough consumer markets.

Most recent developments in production technology 
such as Selective Laser Melting (SLM) are examples 
for how the dilemma between scale and scope will be 

disambiguated in the future. It allows a close relation 
between product structure and production process 
while maintaining effi cient manufacturing despite 
small production lots. As a result, enterprises are 
enabled to meet individual customer requirements 
at reasonable development and production costs 
despite the increasing complexity of  equipment and 
production processes.

Virtual Production System
The goal of  the Production Planning tension fi eld 
is to achieve a continuous optimization of  the effi -
ciency and quality in the production processes. This 
is becoming increasingly diffi cult when more com-
plex production processes are used, as is normally 
the case in developed economies. It often can only 
be done using simulation technology. As simulation 
itself  is not a value creating process, its contribution 
to the achievement of  the goals must be continuo-
usly monitored and evaluated.  In doing so, the re-
sulting planning quality and the fl awless integration 
in the value creation chain must be systematically 
improved over time.

A special focus should be on the holistic planning 
of  the production system using cross-departmental 
simulation methods in order to achieve the next high-
er level of  simulation quality. The most promising 
approaches combine several methodologies to an 
integrated simulation system. This allows for a more 
precise prediction of  process results, as factors and 
effects can be simulated that cannot be considered in 
simpler systems. Nevertheless, the simulation meth-
odologies used in the sub-systems must also be con-
tinuously improved.

Examples for higher level simulations are called Vir-
tual Manufacturing Systems, which are combining a 
multitude of  NC control units, control loops, me-
chanical equipment, and processes in order to pre-
dict both single effects as well as interdependent 
impacts.

Figure 2: Fields of Activity for the Confi guration of 
  Complex Production Systems
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Self-Optimizing Production System
Self-optimization of  production systems is focusing 
on decentralization of  planning activities towards 
local units that are directly embedded in the value 
creation process. A key capability of  a decentralized 
system is to react autonomously to complex, i. e. 
quick and frequent changes to external factors such 
as work load, user interactions, errors, etc. Compared 
to simple control loops that are designed to control a 
single output variable, self-optimizing systems have 
the capability to adapt the production system more 
dynamically based on the external needs.  It does this 
by using continuous monitoring of  a multitude of  
external values, evaluation of  situation specifi c target 
values, and an adaptation of  the system character-
istics in order to meet these target values.

However, preconditions for the successful imple-
mentation of  a self-optimizing production system 
are always the precise description of  highly complex 
production processes and the identifi cation of  all 
parameters that must be controlled.

Hybrid Production System
Integration of  diverse manufacturing technologies 
to a hybrid production system allows for achieving 
several advantages. For example, process chains can 
be shortened through higher integration, e. g. result-

ing in a reduction of  the number of  setups. This not 
only results in reduced setup time but also in increa-
sed quality and minimized risk.

The most signifi cant challenge when integrating 
processes is to avoid collisions of  the individual plat-
forms during the manufacturing sequence. A very 
precise synchronization of  all movements is key, 
which means that control systems of  several, nor-
mally individual platforms, must be interconnected. 
An example of  a hybrid manufacturing center is e. g. 
a combination of  a milling center with a handling 
robot and a laser welding robot to a hybrid machin-
ing center.

Conclusions and Recommendations

Confi guring the production system in order to meet 
the requirements of  the market system is key to its 
success. The question to be answered is: How much 
adaptability of  the production system is required to 
meet these requirements?  The trade-off  between 
adaptability and system complexity must be active-
ly managed in order to guarantee robust results and 
processes. This can only be achieved when using 
an integrated approach considering all four of  the 
above areas of  activity (Fig. 3).
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Therefore, the following three recommendations 
should be considered for the structuring of  any pro-
duction system:

  Production structure follows product structure
 – Create visibility of  dependences and defi ne 

the required degree of  adaptability

  Synchronize innovations in technology, material, 
and processes
 – Harmonize production innovations in the 

context of  the product design process

  Distinguish between complicated, complex, and 
pseudo-complex
 – Classify production problems, some things 

only appear to be complex but aren’t

Figure 3: Intergrated Complexity Management to Resolve Areas of Tension

Contact

Gregor Tuecks
gregor.tuecks@schuh-group.com

Jan Eilers
jan.eilers@schuh-group.com
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Starting point and goals

At the Wermelskirchen (Germany) location, Ortling-
haus-Werke produces brakes, clutches, and system 
solutions for diverse applications using single piece 
and small batch production. As in the past few years, 
manufacturing continuously improved its processes 
which allowed for a steady increase of  the capacity 
usage and the production performance. Because of  
the increased individuality of  customer orders and 
the increased number of  manufacturing techniques 
in the past few years, the market has changed, de-
manding higher complexity in manufacturing. The 
introduction of  an advanced planning and schedu-
ling system (APS) for the detailed planning of  the 
manufacturing processes should have helped to mas-
ter the manufacturing processes. Very soon it beca-
me clear that such a system alone would not provide 
the desired success. 

Because of  this, Ortlinghaus-Werke has asked the 
Laboratory for Machine Tools and Production En-
gineering of  the Technical University of  Aachen to 
analyze and further develop the current concept of  
production planning at the Wermelskirchen (Ger-
many) location. The main challenge was additional 

Mastering Complexity in 
Manufacturing Scheduling
Gregor Tuecks / Sascha Fuchs (WZL) / Peter Ortlinghaus (Ortlinghaus)

With the beginning of the last economic crisis, Ortlinghaus-Werke used the situation as an oppor-
tunity to improve their internal processes and structures, more than what was possible in previous 
years where sales were much higher. Integration of the employees in the improvement process 
through motivation and participation in the success of the measures allowed the company to cre-
ate an enterprise culture characterized by readiness for change and implementation strength. Co-
operating with the Laboratory for Machine Tools and Production Engineering of the Technical 
University of Aachen, Ortlinghaus-Werke found a partner with whom they were able to develop 
and implement the concept for mastering the increased manufacturing complexity that has incre-
ased because of continuously more demanding customer requirements. 

reduction of  order lead time, at the same time in-
creasing the on-time delivery rate. Until then, the IT 
system with the implemented optimization algorithm 
had the effect that the results of  the planning pro-
cesses were not accepted by the employees because 
of  their hidden nature. The results were calculated 
in the computer and no one could understand why 
the system came up with the outcomes it did. With 
the help of  simpler, rule based control methods the 
goal was to increase transparency and give the em-
ployees a more important part in decision making of  
the contol system.

Process Complexity as Key Determinant to 
Design the Manufacturing Control System

Ortlinghaus-Werke has a classical workshop based 
production principle as it is often seen in small and 
medium size enterprises. Because of  the deep ver-
tical range of  manufacturing, most manufacturing 
processes are structured in several levels so that a 
high number of  machines are actually involved in 
each section of  the manufacturing process. The dif-
ference in operation times between individual pro-
cess steps is sometimes very high. The same is true 
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for the lead time for sequential orders because of  
changing lots sizes. The actual value creation takes 
place on more than one hundred individual ma-
chines. As a result there are a high number of  differ-
ent pathways for the products throughout produc-
tion. High fl uctuation of  capacity usage of  individu-
al resources is the consequence. 

This process diversity in combination with different 
factors, for example changes in sequence of  orders, 
is creating a high complexity in planning and con-
trol. So, it is safe to assume that there would be 
highly fl uctuating order lead times, a fact that was 
confi rmed by the analysis of  data from individual 
manufacturing orders (Fig. 1).

The Challenge of A Complexity Optimized Ma-
nufacturing Control System 

The classical dilemma of  product planning and con-
trol is to achieve short order lead times and high sta-

bility of  the production plan even in turbulent mar-
kets and fl uctuating demand. For this purpose there 
is a whole series of  IT tools that can be used. For ex-
ample, supply chain management, enterprise resour-
ce planning system, and manufacturing execution 
systems, just to name a few. Especially the increased 
usage of  Advanced Planning and Scheduling (APS) 
systems shows that enterprises have a high need for 
mastering complex processes because of  the high 
dynamics. Based on real time data feedback from 
production, such systems can adapt themselves to 
changing characteristics of  the process. Therefore, 
they can actually execute four different control tasks 
which can be defi ned as follows: 

a. Generation of  an order has the greatest infl u-
ence on work in progress in production. The 
main difference of  the used methodologies is 
how a production order gets triggered. We can 
distinguish between triggering because of  a cus-
tomer order, triggering based on forecast, or by 
changes in warehouse levels. (Fig. 1).

Figure 1: Distribution of Order Lead Time
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b. The order release is a task that is often under-
estimated in industry even though lean principles 
such as kanban or hijunka would actually lead 
the focus on the release of  orders. The main 
difference is work in process, meaning materials 
sitting on the shop fl oor as well as capacity usage 
which in turn also infl uences the average order 
lead time. It is noteworthy that IT systems with 
strong support for this task are still not very 
common. The most MES and APS systems only 
provide methodology for an occupation plan-
ning of  individual machines. 

c. The creation of  a sequence in queues is infl u-
encing the distribution of  order lead times and 
therefore also on-time deliveries. MES and APS 
systems fulfi ll this task at their core when pro-
duction is better, more stable, and predictable. If  
work in progress levels are reduced, more simple 
rules for the development of  the order se-
quence can be used. On the other hand, stability 
in complex production can also be enforced by 

the usage of  simple rules for the creation of  
sequence such as FIFO, fi rst in, fi rst out. 

d. The last task is the operative capacity planning 
and it is actually the longest lever for produc-
tivity and production cost. While bottlenecks 
are systematically opened up, the availability of  
personnel is uncoupled from the availability of  
machines, e. g. through cross-training and assign-
ment of  several machines to the same operator.

In the case of  the Ortlinghaus-Werke an APS system 
was the central element of  production control. The 
orders provided by the ERP system were converted 
based on work schedules and available resources, and 
were assigned a starting time in a way that allowed 
on time delivery in principle. Using this type of  or-
der release, a so-called machine occupation plan was 
executed by the APS system but the work in pro-
gress was not considered for the optimization of  the 
plan. Only on-time delivery is the target criteria. This 
leads to the fact that individual process steps of  an 

Figure 2: Advanced Planning and Scheduling (APS)
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order could be executed separately with long pauses 
in between as long as the delivery date was on time. 
Because of  numerous predecessors and successors 
relationships, a highly complex work order system 
developed, which in principle, can be executed but 
is very sensitive against changes of  any kind. On 
the right side of  fi gure 2 we see the shift of  a plant 
start time for a task over time. It is clearly visibly that 
there is fl uctuation of  the target time frame which 
allows the conclusions that planning and control is 
very unreliable. 

Based on the ideas of  Deming, who did research 
using a funnel experiment to analyze how to master 
processes that are diverse, it can be shown that con-
tinuous adaptation in such a system actually worsens 
the situation. Only a fundamental change in the sys-
tem structure which requires a deep understanding 
of  the inner workings of  the system can signifi cantly 
reduce the fl uctuations in the system. These possi-
bilities are outside the scope of  what the individual 
worker can do, therefore about 80 % of  all fl uctua-
tion problems are caused by the management. 

The next task was using further investigations and 
analysis to identify true reasons and to answer the 
question whether such a control system is useful for 
the type of  operation used in this example. Besides 
many infl uence factors, for example changing targets 
times and short time order entry of  rush orders, the 
strongest inconsistency for the development of  an 
order sequence has to be identifi ed. While the APS 
system provided a daily list of  work orders to be 
executed on each machine, manual optimization of  
order lead time was performed at the same time on 
individual orders by changing the order sequence. 
Therefore some work orders from the buffer were 
expedited and others were held back. These changes 
of  the sequence had a massive infl uence on the relia-
bility of  the planning process. They were the reason 
for many changes of  planned delivery dates. They 
were the single most important reason for missed 
delivery dates, followed by changes of  parts dimen-

sions and incomplete routers in the system. It was 
therefore not possible to comply with this highly de-
tailed manufacturing schedule. 

Even though APS systems have been successfully 
used in many applications there are two reasons why 
Ortlinghaus-Werke has decided against using them. 
First, as a result of  the product complexity the quali-
ty of  the material data was not good enough to con-
trol production orders. Secondly, the potential for 
improvement of  order lead times and reduction of  
work in progress was not high enough. Therefore, a 
new concept for production control had to be de-
veloped. 

An important part of  production control concepts 
is the consideration of  manufacturing bottlenecks. 
Bottlenecks limit the throughput of  manufacturing 
orders in the system and therefore infl uence the 
work in progress. In literature there are several ap-
proaches to identify bottlenecks, however many of  
them are unsuitable for daily practice. For this reason 
Ortlinghaus-Werke has used the defi nition given by 
E. Goldratt, saying the bottleneck is characterized by 
the longest queue of  orders in front of  the process. 
Based on the available data from the shop fl oor it is 
possible to identify and measure the orders that are 
sitting in front of  each machine and therefore iden-
tify bottlenecks. Because of  the complexity of  pro-
cess fl ow it is possible that several bottlenecks exist 
in the same process. Furthermore, newly released 
orders can change the capacity situation so the bot-
tlenecks are dynamic over time. In order to reliably 
identify the bottlenecks depending on the actual sit-
uation, Ortlinghaus-Werke has defi ned a bottleneck 
as follows: Any machine or process is a bottleneck 
if  the work in progress in front of  that machine is 
more than three days old or if  the queue has or-
ders in it that take longer than three days which have 
already been sitting there for more than three days 
waiting for processing. At the start of  the analysis 
those conditions were actually true for 60 % of  all 
manufacturing resources. 
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The tasks of  order release and sequencing that had 
previously been performed by the APS system now 
had to be performed by different methodology as 
the introduction of  an additional IT solution was 
not suitable because of  the problem described a-
bove. Therefore, a rule based production sched-
uling system was selected. This meant the scheduler 
had to come more into focus as the decision maker 
and he would need to be supplied with carefully 
prepared information in order to be able to make the 
right decisions. The most signifi cant change was to 
no longer provide detailed order completion dates 
as had been provided by the APS system before. As 
such, information from the system had to be treated 
as a goal; it was always being used as excuse for not 
meeting delivery targets. 

This was no longer possible with the new control 
concept. As a result, it became more important to be 
able to predict the order lead time and completion 
date which was only possible to achieve by reduc-
tion and fl uctuation of  order lead times. Fluctua-
tion was reduced by simply applying the FIFO rule, 
meaning fi rst in fi rst out, which was integrated in 
the manufacturing layout as a restriction to always 
process the order that has been sitting there for the 
longest time. 

The second element was the bottleneck oriented re-
lease of  orders with a restriction on releasing additio-
nal orders while the buffer in front of  a machine was 
still fi lled to a specifi ed level. A key tool for this was 
a planning board that shows the work fl ow for eve-
ry day and supports the scheduler with the needed 
information. At the same time increased awareness 
of  all employees regarding the impact of  changes in 
the order sequence improved the situation in a way 
that sequence changes only take place prior to the 
release of  the order and delays of  other orders are 
much more visible. In addition, the knowledge of  
the resource usage on each machine led to a changed 
approach from daily expediting of  orders to a more 
holistic optimization of  the production process. Step 
by step, WIP levels were reduced which in turn had a 
direct infl uence in the order lead time. In some areas 
the order lead time was reduced by 60 %. 

These remarkable successes are also a result of  the 
many ideas that Ortlinghaus-Werke employees con-
tributed into the change process to improve the 
work environment in the continuous improvement 
process and to continuously develop the manufac-
turing control concept further, e. g. by the implemen-
tation of  new visualization tools. 

Figure 3: Scheduling Board
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Conclusions

An important part of  this solution is the close mon-
itoring of  work in progress and waiting times. In 
conjunction with selected release of  orders, even a 
complex production system can be controlled with 
relatively simple tools. This approach has already 
been used by Ortlinghaus-Werke with very good 
success and is continuously improved. Even though 
the individual elements of  the solution have been 
known in theory for a long time there are no other 
applications in a similarly complex process that is 
documented. Experiences made with the develop-
ment and design of  manufacturing control concepts 
is highly valuable. Additionally, the cooperation 
between Ortlinghaus-Werke and the Laboratory for 
Machine Tools and Production Engineering also 
shows the importance of  the excitement of  all the 
employees with the application of  the new solutions. 
That is the only way to ensured that there is uninter-
rupted development of  new ideas that lead to contin-
uous improvement.

Contact

Gregor Tuecks
gregor.tuecks@schuh-group.com

Sascha Fuchs
Laboratory for Machine Tools and Production
Engineering of  RWTH Aachen University

Peter Ortlinghaus
Ortlinghaus-Werke GmbH
CEO
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The production system of  an equipment manufac-
turer is infl uenced by the products to be produced 
and the total market offering. These infl uences can 
best be described by terms like “dynamics” and “in-
dividuality”, which means:

  High volatility of  the sales volume makes it diffi -
cult to plan the work load and production
 – Changes of  monthly order entry volume of  

20 to 30 % are very normal. 

  A low percentage of  purchased components 
makes the stabilization of  the processes more 
diffi cult
 – Up to 85 % of  the value creation is actually 

manufactured by order. 

  Product diversity creates process diversity
 – A broad range of  qualifi cations is required of  

the production employees.

  Additional reduction of  the vertical range of  
manufacturing
 – On average less than 50 % of  the value crea-

tion is done in-house.

Using the Production Audit to 
Determine your Organization’s 
Lean Maturity Level
Gregor Tuecks

How “Lean” is your current production really? This question can be answered by ACTLean within 
only one week. To do so, ACTLean has developed a standardized production audit which consid-
ers the specifi c characteristics of an industry. During the production audit, the enterprise’s Lean 
production system is compared to state-of-the-art results from research projects and practical ex-
periences from many training and coaching activities. Furthermore, both hard and soft factors are 
evaluated. After the audit, participants will know where they stand and what to do next.

The potentials are in the implementation of 
Lean Management

Successful enterprises in the equipment manufac-
turing industry cope with the challenges described 
above by using Lean management principles: Focus 
on customer orientation, performance visualization 
along the value streams, excellent coordination and 
reaction based on the fl ow and pull principles, stan-
dardized and stable processes, and actively designed 
in-house vertical range of  manufacturing, as well as 
the continual search for perfection, are characteris-
tics for successful enterprises.

This leads to signifi cant competitive advantages that 
can be measured in quantifi able key performance 
indicators for the areas of  effi ciency, agility, and re-
liability. Enterprises that have introduced Lean pro-
duction are characterized by

  high on time delivery rate of  85 % and above, 

  a low work in progress (typically below 25 % of  
sales), 

  and a signifi cantly higher productivity of  their 
personnel.
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All in all, Lean Enterprises experience a balanced 
growth of  both, sales volume and profi ts. 

In order to recognize where the enterprise has its 
challenges and how it is positioned, ACTLean is pro-
viding a complete production audit. It consists of  se-
veral building blocks that allow for the holistic evalu-
ation of  the production process in total. These steps 
are distinguished between a surface scan and a deep 
analysis scan. The surface scan allows for a quick 
benchmark with the Lean database and includes the 
measurement of  relevant key performance indica-
tors based on a series of  interviews using standar-
dized questionnaires. The database contains a vast 
amount of  data from several studies regarding strate-
gies for equipment manufacturers that were per-
formed by several research institutes. To insure the 
actuality of  the benchmarking the production audit 
uses relevant key performance indicators from the 
annual update of  the VDMA KPI compass system. 
On top of  that, the current results of  consortium 

benchmarking projects performed by the Laborato-
ry for Machine Tools and Production Engineering 
are considered as well.

Of  course such KPIs are only relevant if  they are re-
lated to enterprises that are providing a similar pro-
cess structure and also have a comparable leadership 
and personnel structure. 

Soft factors are important for the achievement 
of challenging productivity goals as well

During the audit, not only are questions asked re-
garding the hard factors like the application of  lean 
methods but also soft factors are analyzed like moti-
vation, behavior, and change culture in production 
Soft factors are normally not considered during anal-
ysis, but in order to achieve high level goals, they are 
really important.

Figure 1: Elements of the Production Audit
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During the deep scan analysis the results from the 
surface scan are reviewed and detailed. Workshops 
regarding value streams and process interfaces are 
performed with employees from the production de-
partment. Gemba walks are also performed together 
with the employees to understand the production 
process better. The evaluation of  potential combines 
those two analyses and brings achievable improve-
ment possibilities to the surface. The lessons learned 
from the analyses are fi nally documented and trans-
formed into recommendations for implementation. 

The production audit provides an overview of  the 
optimization potentials and the specifi c position of  
production between effi ciency pace and reliability 
compared against lean production philosophy. The 
audit provides a true comparison with other enter-
prises within the industry. Therefore, it is possible 
to evaluate whether a company is an early adopter 
or lagging behind with the implementation of  lean 
production. Overall, the production audit provides 
results in four areas:

1. Identifi cation of  their own position in compar-
ison with the competition and top performers 
in the industry, which is based on benchmarking 
data. 

Figure 2: Proceedings Consist of 3 Phases

2. The detailed evaluation of  the implementa-
tion of  lean measures within the company and 
compared to other implementations within the 
industry, with special focus on value-oriented co-
ordination, ability to react to the market, simple 
stability, and orientation towards perfection. 

3. Specifi c information about how to improve the 
readiness for change toward lean production and 
how to promote the corresponding leadership 
culture within the production system. 

4. An evaluation of  the potential improvements 
achievable with Lean. In addition, an imple-
mentation plan tailored to the specifi c needs 
with identifi cation of  activities to be preformed, 
necessary resources and core competences, im-
plementation schedule, and identifi cation of  key 
performance indicators to measure success.

Three phases in one week

The fi rst phase is organized as a kick off  meeting. 
The entire audit team meets with all participants to 
provide an introduction to lean production in gen-
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eral and discuss the proceedings for the upcoming 
audit. Furthermore, best practice solutions from en-
terprises within the industry are introduced in order 
to show participants possible implementation targets 
and to raise awareness. 

The second phase is used to perform the in-depth 
and surface scan analyses. This includes detailed in-
terviews of  employees based on structured questi-
onnaires and key performance indicator catalogs, as 
well as workshops and Gemba walks. All results are 
then discussed within the project team and are com-
piled into the fi nal presentation. 

A management workshop at the end of  the audit is 
used to communicate the results and discuss them 
with the management team. Finally, an implementa-
tion plan is handed over to management.
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When implemented, Lean Management helps to de-
velop and maintain state-of-the-art processes through-
out the enterprise. They are characterized by crisp, 
clear defi nitions of  functions and interfaces, execut-
ing responsibilities effi ciently with as little waste as 
possible, while continuously producing high quality 
products with high value for both the enterprise and 
the customer.

Lean Training Workshops and Mobile Learning 
Factory

ACTLean provides a variety of  different classes and 
workshops and even customized training to suite 
every level of  need. Our classes include topics such 
as Lean Management, Leadership, Innovation, Pro-
curement, Production, Sales, Maintenance, Costing, 
and Administration.

With the development of  our Mobile Learning 
Factory, Lean Training comes to you.  Our mobile 
learning center has all the core elements of  an in-
dustrial manufacturing and assembly process install-
ed on a standard 50 feet trailer and can therefore 
provide practical Lean Manufacturing training right 
on your premises. Some of  the benefi ts to this type 
of  training are the convenience of  onsite instruc-
tion thereby eliminating employees traveling, your 
manufacturing processes are not interrupted, and 

the exact same training can be duplicated at multiple 
locations.

So now you have gained a signifi cant amount of  
Lean Training. What’s next? Where do you start?  
The fi rst step towards your Lean implementation is 
an honest assessment of  where your company cur-
rently stands. Depending on your needs, we offer 
three different types of  scans.  

Lean Implementation Assessments

Quick Scans are based on a questionnaire. They fo-
cus on one single topic out of  the entire Lean Think-
ing Methodology. The result of  a Quick Scan is a list 
of  gaps between your specifi c implementation and a 
world-class operation for the specifi c topic.

Deep Scans are based on questionnaires and individ-
ual interviews. They look at your entire processes and 
evaluate them for compliance with Lean standards. 
The result of  a Deep Scan is a list of  measures to be 
implemented in order to achieve best-in-class Lean 
processes.

Implementation Scans are based on in-depth in-
terviews, numerical analyses, and additional ques-
tionnaires. The focus lies on developing an action 
plan for your company, considering all elements in-

ACTLean: Lean Competence 
for Lean Application
Laura L. Lucas / Hans R. Tanner

Lean Thinking is the philosophy of continuous improvement that quickly identifi es and eliminates 
workplace wastes and ineffectiveness. Over recent years, Lean Thinking has become the most ef-
fective vehicle to achieve world-class performance and improve market position. The goal of ACT-
Lean is to train employees to become competent Lean Experts and support companies with the 
implementation of their own Lean Management System. 
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cluding the external view. The result of  an Imple-
mentation Scan is a prioritized action plan, including 
timeline and resource needs in order to implement 
world-class Lean processes throughout your entire 
enterprise.

We fi rmly believe that in order for a Lean system 
to be sustainable, it has to be implemented by the 
company’s own resources. However, we understand 
that it is normal for problems to occur and questions 
to arise during your Lean Journey.

Tailored Coaching

To help you with your implementation, we can pro-
vide targeted coaching during the implementation 
phase. We help you stay on track and not lose fo-
cus.

Coaching activities can cover technical subjects, gen-
eral project management issues as well as progress 
monitoring. All coaching is always done based on 
your individual needs.

Now that you’ve established the Lean state-of-mind 
how do you keep it and continuously improve on 
it? With an established Lean Certifi cation Standard, 
companies can make Lean activities an integral part 
of  the organization.

Certifi cation

Lean Certifi cations can help companies support a 
clear understanding of  the capabilities of  your re-
sources, structure your Lean training efforts, and 
provide systematic training. It may also provide syste-
matic mentoring, develop your own internal Lean ex-
perts, and standardize Lean practices within organ-
izations, regardless of  size or industry.

In our Lean Certifi cation training program we have 
fully adopted the recently established standard pro-
vided by the well known organizations SME, AME, 
ASQ, and Shingo Prize, consisting of  Gold, Silver, 
and Bronze Certifi cations.

For each level, we provide specifi c training, facilitate 
and administrate the testing process for you in order 
to make your certifi cation journey as hassle free as 
possible.

At ACTLean we know that responsible management 
of  a workplace takes many forms, and it is essen-
tial to the sustainability of  the modern workplace to 
keep employees satisfi ed and safe. Our Lean training 
provides a large variety of  topics and certifi cations; 
all of  them having direct, positive implications for 
your workplace. Whether the topic is Lean Innova-
tion, Lean Production, or Lean Administration, al-
lowing your enterprise to explore these important 
issues is the sign of  a progressive and successful in-
stitution. 

You can fi nd more information on ACTLean at 
http://www.actlean.org

Contact

Stephan Krumm
stephan.krumm@schuh-group.com
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Mrs. Udelhofen, you are a trainer and coach at 
ACTLean. From your experiences where do you 
see the biggest challenges implementing Lean 
in enterprises?

The biggest challenge really is the mindset of  the 
management staff. Many people still think nowadays 
that lean is only something for production people or 
maybe operative staff  in administrative and support 
areas, but Lean is for everybody. There is only one 
King, the external customer (or the market in gen-
eral). All leaders need to understand that they are 
part of  a process that needs to be oriented towards 
the market and that must be improved every day. 
That means all management staff  must become part 
of  the change towards a more effi cient and better 
enterprise and must change themselves. Once the 
leaders agree to this basic principle, it becomes much 
easier to provide resources for the development of  
improvement measures. 

The second challenge is continuation. It’s very easy 
to evaluate the efforts needed to conduct lean activ-
ities, but it is much more complicated to calculate 
efforts and costs of  missed improvement opportu-
nities. 

As you said, lean management is not only used 
in production but also other areas of an enter-
prise. What areas are these?

Lean Is For Everyone – 
The Lean Institute Offers 
Holistic Programs
Nicole Udelhofen (ACTLean) in an interview with the complexity management journal staff about new 
topics in Lean Management, training, learning factories, and coaching.

Enterprises that have been dealing with lean for a 
longer time have recognized that the basic rules of  
lean are applicable everywhere. The key is to use 
methods and tools that have proven themselves in 
the production area and make them usable in other 
areas as well. The next logical step was to use lean in 
areas that directly support production, such as order 
processing or maintenance. Meanwhile, we have suc-
cessfully implemented lean administration principles 
in almost all administrative areas such as sales, sup-
ply chain, purchasing, etc. 

The most recent development is lean innovation. 
With lean innovation, lean methods and tools are 
further developed so they can be successfully used 
in R & D processes. This is a topic that has been suc-
cessfully implemented in many world-renown enter-
prises in the mean time. With lean innovation, it is 
possible to close the last gap in the value creation 
chain starting from the customer desire where the 
product is only an idea, towards true customer value, 
where the customer can now gain value out of  the 
implemented ideas. ACTLean thereby can help to 
not only optimize the production system but to de-
velop and implement the business system as a whole 
using integrated and harmonized principles.

How is ACTLean implementing such business 
systems in an enterprise? Do you have differ-
ent methodologies?
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Successful implementation takes place in three 
phases. 

First, commitment. All employees, and in particu-
lar management staff  must be informed of  every-
thing that will be done and that has to be achieved. 
Of  course they will have to assume different roles. 

Second, screening and activation. Together with 
the entire team, the current state is documented and 
analyzed from a lean point of  view. The employees 
learn to see things with different eyes and therefore 
can actively help with the development of  concepts 
for improvements. This promotes identifi cation with 
the new ways of  working and ensures sustainability.

Third, implementation. Concepts must be inte-
grated in daily operations, which is the most diffi cult 
phase for all employees. In the beginning there are 
only a few that are affected by lean and for them it 
is relatively diffi cult to survive against the old world. 
To support them, intensive training can be provided 
by ACTLean.  Coaching of  the management staff  is 
also of  greatest importance. 

Part of  our training concept for example is training 
in one of  our learning factories. This training can be 
stationary or even on a mobile trailer which allows 
training directly at the premises of  the enterprise. 
Participants can learn in an environment similar to 
their own process and learn lean methods without 
risk for failure, collect positive learning experiences, 
and thereby gain trust in the lean methods. Besides 
that, simulations and planning games as well as 
practical exercises are core elements of  the training.

Despite all the training, sometimes it’s just diffi -
cult to transfer the theory into practice. To facilitate 
that, we provide coaching by experienced trainers, 
matching the needs of  the management staff  and 
providing the security that is normally not available 
in the beginning of  the process.

You talked about learning factories. Are those 
factories specifi c for a certain industry or can 
they be used to train employees in various 
industries in lean management?

Our trainers are active in almost all industries. This 
is the case for industries with piece oriented manu-
facturing where our trainers can support producers 
of  single parts as well as manufacturers of  complex 
equipment like control cabinets or turbines. The 
same is true for processing industries where we are 
active in life sciences as well as chemistry. 

It is our goal to provide our clients with learning 
environments that are similar to the processes they 
experience in their daily life. Therefore, we are ori-
enting our learning factories towards piece based 
manufacturing as well as continuous manufacturing.

That means training is one of the most impor-
tant topics at ACTLean?

Yes, indeed. Our training classes are based around 
the requirements of  the SME bronze, silver and 
gold certifi cates, focusing on point activities, process 
improvements, and strategic realignments. 

It is safe to say our training meets international stan-
dards and the content refl ects state-of-the-art meth-
ods that are insured by the adoption of  the certifi ca-
tion standard. That is of  greatest importance. 

However, for us it is not only learning a theory but 
primarily the impact that those lean experts will 
have in their enterprises. This is another reason why 
we support the SME lean certifi cation standard as 
practical work is an integrated part of  the certifi ca-
tion.

Besides training, an often discussed topic is 
sustainability. What does that mean for lean 
management and how do you see the need for 
development from a trainer’s point of view?
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We are seeing two problem areas:

First, lean thinking is not fully adopted among lead-
ers of  today’s enterprises. That means the ongoing 
lean activities are evaluated differently. As a result it 
is possible that even successful areas can lag behind 
again after a change of  leadership.

Second, lean also means an improvement of  pro-
cesses. Most company’s controlling systems how-
ever are oriented toward isolated cost centers. That 
means effects of  lean cannot always be shown with 
the classic controlling systems. Quite often the re-
sults will only appear after a while when fi nancial 
improvements can be seen, making it particularly 
diffi cult to implement and sustain lean in large con-
glomerates. Of  course, we are trying to improve the 
situation. With our lean costing seminar we try to 
improve communication between controlling and 
lean practitioners. In the mid-range we try to im-
prove costing and controlling systems in order to 
support process orientation and value creation. 

Thank You for this interesting discussion.

Contact

Norbert Große Entrup
norbert.grosse-entrup@schuh-group.com
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