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Abstract
Operational Excellence is an expression, which is used in many ways in the context of transforming a company to play a 
relevant roll on the market in the future. A basic question is if these words are only a hype or does a scientific background 
exist? How is operational excellence is defined? An investigation is made to answer these questions and try to define opera‑
tional excellence in the background of the actual developments.
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1  Introduction

A great discussion for several years has been that processes 
in companies need to be optimized to be competitive for the 
future. On one hand, the focus is on the internet of things 
and cyber physical systems or in German called “Industry 
4.0” (Kagermann et al. 2013). On the other hand, tools like 
Kaizen or Six Sigma have always been implemented in com‑
panies to strengthen their operational excellence (OPEX). 
OPEX is mostly used as a term, but different stakeholders 
understand OPEX in different ways. Sometimes OPEX is 
used inflationary.

2 � Basic idea

The first investigation should be an analysis, if OPEX has 
been established in the scientific literature and how domi‑
nant the phrase is. If this fact can be proved it should be 
investigated in which context OPEX is used and if there is a 

scientific definition of OPEX. In this area, a mostly different 
definition will exist concerning the different points of view. 
E. g. from the view of the production another definition will 
be created from the economic position. The industrial world 
is always in a dynamic change. Questions that need to be 
answered are:

•	 Do the found definitions reflect the actual development?
•	 Is it possible to find a common description or definition 

of OPEX?

3 � Establishing the word OPEX 
in the scientific literature

Every theme in the scientific community has a development 
in the intensity of investigation. One indicator of this fact is 
the number of scientific papers that are published. A tool to 
count this number is google scholar. The number of papers 
without patents and citations was counted between the years 
1997 and 2018. To get a better view also the terms Kaizen, 
Lean Management and Six Sigma are counted. The result is 
shown in Fig. 1.

For all four terms, nearly always an increase year by 
year is found. Until 2002, the dominating term was Kai‑
zen. Afterward, a high increase of Six Sigma was detected. 
OPEX is mostly at the lowest level. However, this is no indi‑
cator of less relevance (see Fig. 2). To compare the different 
developments better, the quotient of “OPEX” to the other 
terms was calculated over the years. Is the quotient less than 
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1, more papers were published in the related subject than 
OPEX. Higher than 1 means that more papers with the sub‑
ject OPEX were published that articles with Six Sigma or 
Kaizen. What is more interesting is if the quotient is constant 
and gives a horizontal line.

•	 Six Sigma is very horizontal from 2000 to 2018. A linear 
regression gives a slope m of m =  + 8 × 10–5 with a reli‑
ability R2 = 0,999, which is compatible with zero. For 
Kaizen, the trend between 2003 and 2018 is the same but 
with more deviations in different years.

•	 For Kaizen, from 2005 to 2018 the regression is also a 
horizontal line with a slope of m = 0.0028 with a reli‑
ability of 93%. The lower reliability is caused by bigger 
differences per year.

Summarized it can be said that within the errors both 
regressions are horizontal.

There is a different development with the term “OPEX”. 
Between 2004 and 2010 more papers compared to the 
other subjects were published. The development after 2010 

Fig. 1   the development of the 
numbers of scientific papers 
between 1997 and 2018 for the 
terms: OPEX, Kaizen, Lean 
Management and Six Sigma at 
google scholar
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Fig. 2   The quotient of the 
different terms normalized to 
OPEX
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is caused by the fact, that people see Kaizen, etc. as a part 
of OPEX.

To get a better overview and an indication for this devel‑
opment, now it was searched for papers, which contains 
both expressions in the publications. Figure 3 shows this 
development.

This is an upper limit for publications that have set Opera‑
tional Excellence and the other subject in relation. The per‑
centage for Lean Management and Kaizen is continuously 
increasing over the years. Since 2009 a saturation has been 
achieved for Six Sigma. The absolute error (one standard 
deviation) of each year is about ± 2%., which is compatible 
with a straight line.

4 � Definitions

After the first analyses described in chapter 2, it was found 
that many people, also in the scientific community, uses the 
phrase Operational Excellence but do not define it. Some 
take it in relation to Kaizen or Six Sigma. This was the moti‑
vation for making an investigation for a useable definition 
and perhaps to create a definition, which mirrors the actual 
situation.

31 different publications were proofed in the time range 
from 2012 to 2019. At first, the publications were sorted 
to definition is fulfilling the scientific demands. In a lot of 
publications, the references were missing or had no direct 
connection to the paragraph where the reference is used. 
Four of the publications use OPEX without defining it. At 
least 8 publications were used for further analysis.

Thomas Friedli and Daniel Bellm define OPEX as a 
continuous pursuit of improvement of production in all 
dimensions (Friedli et al. 2013) in their book. They see a 
way of continuous improvement which is related to pro‑
duction. Opex is seen as a process-orientated approach by 
Daniel Bloom OPEX (Bloom 2014). He sees the flow of 
values that needs to be kept running.

Bloom described OPEX by citing the view of Kevin 
Duggan (Duggan 2007). Duggan, therefore, sees OPEX 
as a process-orientated approach as well. He sees a flow 
to the customer, which has to be held up. This flow is not 
explained further (Bloom 2014).

In the same year, Govindsamy writes in his PhD-thesis, 
that there is no common definition existing. Everybody 
has its one model and therefore its own definition, which 
is inconsistent (Govindsamy 2014).

Jaegers and Matyas’ key aspects are operations keeping 
up (long term process) the process of transforming inputs 
into outputs. Therefore, operations are necessary, which 
is the core of OPEX. All operations are subsumed under 
OPEX, which is embedded in business excellence (Jaeger 
and Matyas 2016).

A year later, concrete operations were mentioned by 
Muazo and Tasmin. They see Lean Management, Continu‑
ous Improving Process, and Six Sigma as part of process 
excellence including OPEX triggering optimal perfor‑
mance (Muazo and Tasmin 2017).

One of the newest definitions is from Cayho et. al. 
These authors see OPEX as a philosophy of continuous 
improvement in the organization. The purpose is to reach 
an optimum state of the process. This process should be 
lean-conform (Cahyo et al. 2019).

In the next chapter, the definitions are compared to get 
a better overview.

Fig. 3   Percentage of the 
publications containing both 
expressions
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5 � Discussion of the definitions

Looking at the development of this century a strong dynamic 
is seen as described by Fok-Yew and Ahmad (2014). Often, 
is it used without any concrete definition. The same aspects 
were stated by Samet Ilkay (Ilkay 2019) in his PhD-Thesis. 
With continuous progress, some elements will get common, 
but a strong dynamic can be detected (Liu 2017).

Looking to the beginning of the last two decades 
from 2000 to 2019 no concrete tools were given. Only a 
transforming process from input to output is stated. This 
means self-made tools were used (Cahyo et al. 2019). For 
example, it is described as an atmosphere to trigger the 
accomplishment of optimal performance (Muazu and Tas‑
min 2017). Looking at all the references in the first five 
years, OPEX can be summarized in the following model: 
(Fig. 4) 

2017 (Muazu and Tasmin 2017) described tools Lean 
Management, Six Sigma, Continuous Improvement Process, 
and some company specified processes very concrete. Other 
authors like Cayho (Cahyo et al. 2019) also mentioned a 
standard tool like Continuous Improvement Process.

In an overall study by N. Landmann, H.-D. Schat and G. 
Schmidt-Meuter (Landmann et al. 2016, 2018) the authors 
show Kaizen and the employee suggestion system (ESS) as 
the main tools of the improvement process in a company 
in Germany, Austria, Switzerland, and Lichtenstein. In the 
study, 90% of the 261 investigated organizations have been 
using Kaizen as the head tool and 60% have been using ESS 
in different specificities (Landmann et al. 2018, p. 167). 
These numbers include the common use of both. However, 
the depth of implementation of both approaches is excluded 
in the study.

Supporting tools for a process like TQM or TPM play an 
important role along the process-chain that the main process 
is to transform an input value into an output value. A very 

clear description is given by the St. Gallen OPEX Model 
(Friedli et al. 2013). It is demanded by stable equipment, 
stable processes, and stable inventory. The performance of 
these demands is strongly linked with supporting tools to 
keep it stable.

Taking all the thoughts of the references which were 
published after 2005 in consideration, the old model can 
be modified by adding new tools, which have been defined 
clearly: (Fig. 5)

The model contains three sections. The self-modeled 
tools will be one part but have been reduced, because using 
standard tools is quicker and often tested. Standard tools 
mean the different methods out of the Lean Management 
toolbox. One tool, which can be summarized also under 
these tools is the employee suggestion system. ESS is well 
established in Germany (Landmann et al. 2018. The third 
big section is the supporting tools for the main (production) 
process.

Taking all aspects in consideration the definition of 
OPEX is:

Operational excellence overall deals with the efficiency 
and optimization of individual processes (Jaeger and 
Matyas 2016) and continuous improvement (Muazu and 
Tasmin 2017) over a mostly long period throughout an 
operation (Cahyo et  al. 2019). Therefore operational 
excellence is rooted in different approaches like Lean 
Management, Six Sigma, (Muazu and Tasmin 2017) 
Business Process Management and continuous improve‑
ment or specific with the situation related processes 
(Muazu and Tasmin 2017).
Furthermore (Cahyo et al. 2019) operational excellence 
empowers employees by an atmosphere (Muazu and Tas‑
min 2017) within in company that triggers the accom‑
plishment of optimal performance.
This will lead to lower operational risks, lower operations 
cost as well as increased revenues (Wilson Perumal 2019) 

Fig. 4   Model of OPEX at the 
beginning of the last two dec‑
ades from 2000 to 2019
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in addition to a more sustainable (Muazu and Tasmin 2017) 
customer satisfaction and loyalty.

In this definition the present discussions and understand‑
ing are summarized which can be used as a common base for 
further investigations or implementation of OPEX.

6 � OPEX and leadership

It should be mentioned that successful OPEX can only be 
reached through leadership. The Boston scientific strategic 
operational excellence model (Found et al. 2018) shows that 
OPEX has started with a vision that is getting into reality. Kai‑
zen is mentioned as one major tool for improving the results by 
defining modified goals to optimize OPEX. The success is not 
only determined by tools but also is leadership as a soft factor 
to fulfill economic goals.

Leadership can only be successful if the responsible persons 
have the necessary competences. A single person is not able 
to reach OPEX by himself for a whole institution or company. 
As a consequence, team leadership is one important aspect. 
Several papers mention (e. g. Zaccaro et al. 2001; Adair 2007; 
Mumford et al. 2007) that different types of leadership com‑
petences are necessary for making OPEX a successful imple‑
mentation. However, OPEX can be used in many different 
situations. Comparing these competences to the key compe‑
tences that are shown in the Kode® matrix of key competences 
(Heyse 2010) you can find a lot of overlapping between the 
described competences and OPEX.

7 � Conclusions

The definition and understanding of Operational Excellence 
have been in a dynamic flow over the last 10 years. Many use 
the word OPEX without any definition. Books printed in a 
well-known publisher where OPEX is a topic do not define 
the term “OPEX”. Sometimes OPEX is defined without any 
references from the literature. The common understanding 
is not very high. The suggested definition can be used to 
give a consolidated view of the topic. The definition should 
be scrutinized in short terms. The dynamic in the economic 
and scientific world is probably going to change quicker in 
the future. Leadership in conjunction with necessary (key) 
competences is one main factor to reach OPEX.
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