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Foreword from the Authors 

As with all important issues within an era, the associations and convictions rarely correspond to 
the true substance, developmental focus and potential of the leitmotifs. Digitalisation is, of 
course, currently one such leitmotif. An intensive discussion with decision makers in logistics 
quickly proves that even experts have a very heterogeneous understanding of the topic. This, 
then, is a suitable starting point for examining this question more intensely. 

Of course, examining the topic of digitalisation quickly leads to broader questions, i.e. for logis-
tics: a vision of primary planning and control of the flow of goods in a highly networked world 
full of autonomous and decentralised entities. Suitable integration of individual, powerful digital 
technologies in a transparently networked process landscape (transparent because it is digital); 
customer needs can be recorded, system statuses determined in real time and optimal decisions 
can be made ad hoc. 

But of course, it is not that simple. Even a more exact definition of digitalisation is, after careful 
consideration, not a simple matter. And it is often unclear which of the many initiatives will be 
useful, and at what point in time they should be implemented. In particular, there is the question 
as to which of the many solutions is actually ready for implementation. Based on these realisa-
tions, the authors decided to examine individual elements of digitalisation, hereafter referred to 
more specifically as tools, in depth. 

This study intends to aid future digitalisation in logistics. The focus is on those logistics digitali-
sation tools currently in use within the industry. The central goal is to examine and analyse these 
tools with as much detail as possible. The goal is not just to evaluate their readiness for use, but 
also their reliability and their development potential in a methodologically sound manner. Our 
goal in this study is to deliver the facts to leading logistics decision makers, and provide a solid 
foundation for making digitalisation investment decisions. 

 

The authors, September 2018 

                           
 
Prof. Dr. W. Stölzle    Prof. Dr. T. Schmidt    Prof. Dr. C. Kille      Dr. F. Schulze        V. Wildhaber 
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Management Summary 

Goal setting and focus 

This study was motivated by the broadly di-
versified and rarely specific discussion on the 
potential of digitalisation. In short, one gets the 
impression: everyone believes they can con-
tribute to the topic many people have noticed 
a lack of transparency nobody is willing to ad-
mit to uncertainty or lack of knowledge  

Even the understanding of the term ‘digi-
talisation’ varies wildly. One peculiarity is 
that, depending on the point of view, dig-
italisation either encompasses use of digi-
tal tools within the company. Or, it is con-
sidered the (digital) transformation of the 
company itself, for example its business 
processes, that is the ‘modern’ changes 
and reorientations within the company. To 
exaggerate slightly, this could be understood 
as the difference between “USE DIGITAL” and 
“GO DIGITAL”.  

This study focuses on “USE DIGITAL” 
and provides detailed information on ap-
plication potential, level of maturity and 
value contributions for each tool. There-
fore, specifics are the central topic of the 
study. The investigation focuses on logis-
tics processes and associated services, and 

the digitalisation tools that can be used to 
facilitate them. The overarching issues re-
garding general development of digitalisation 
in logistics are addressed at the end of the 
study. The long-term business transformations 
within logistics, which may take place as part 
of digitalisation, are of minor importance 
within the study. 

Therefore, this paper is designed to do more 
than just improve understanding of the poten-
tial and opportunities provided by digital tools 
used for logistics processes. It also aims to 
provide decision making help regarding which 
digitalisation tool should be invested in at 
which point. 

In aid of this, in addition to analysing many 
sources from the literature and already pub-
lished studies, the authors carried out a total of 
three workshops and 27 interviews with com-
pany representatives. The results of these in-
terviews and the exchange of practical experi-
ences were used to formulate specific Good 
Practice recommendations for company solu-
tions and to provide evaluation profiles of 22 
digital tools, from which the results of the 
study are derived. 



 

 

 

 

Research design: a summary 

Delimiting the characteristics of a digi-
talisation tool 

For this study, eight characteristics were de-
fined, of which several had to be present in or-
der for a tool to be designated a digitalisation 
tool: 

1. ability to network 
2. use of open networks 
3. use of decentralised data collection 
4. data can be varied 
5. independent decision making 
6. provision and use of shared resources 
7. interaction between people and ma-

chines 
8. relevance for logistics 

Using these criteria, the authors identified or 
differentiated 22 digitalisation tools and eight 
basic tools from one another.  

Finally, the study offers the opportunity to 
identify digitalisation tools relevant to a com-
pany and to use this as the basis for investment 
decisions via the following steps: 

1. Step: location on the logistics map 
2. Step: filter according to implementa-

tion potential 
3. Step: evaluate the level of maturity 
4. Step: select based on value contribu-

tion 

  



 

 

 

 

Locating the digitalisation tool on the logistics map 

Locating the digitalisation tool on the lo-
gistics map 

Analysis shows that the majority of digitalisa-
tion tools are closely connected to the control 
stage, and have less to do with planning and 
monitoring. This extensive connection to the 

control phase has to do with the fact that the 
majority of the observed digitalisation tools 
over the last few years have been heavily (fur-
ther) developed, or new tools have been intro-
duced, and the control processes have changed 
significantly. 
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Relationship between digital tools 

Please note: the arrows point from support (basic) tools to more complex ones 



 

 

 

The overview also shows differentiation 
between eight logistics and ten added 
value services. These are all supported by 
at least one, but usually by several digital-
isation tools. This also has an effect on lo-
gistics services and their quality. For ex-
ample, the relevant digitalisation tools can 
be selected in a targeted manner and then 
evaluated in another step.  

The interaction between digitalisation tools is 
another important aspect here. It is rare that a 
single tool can fulfil its potential alone, or that 
it is intended to act in isolation to other tools. 
This networking potential with other basic or 
digitalisation tools may be low (flexconveyor 
with a single input) or complex (telematics 
platform with 14 inputs and 9 outputs).  

Evaluation summary: application poten-
tial, levels of maturity and value contri-
bution 

In addition to the location on the logistics map, 
digitalisation processes can be differentiated in 
regards to four process and three product re-
lated application potentials. The majority of 

digitalisation tools have many application po-
tentials well beyond classic cost reduction. 
They support a paradigm shift from a cost-fo-
cused view to a service-focused view. This is 
reflected in the application potential rankings: 

1. Improves efficiency/productivity (19 
tools) 

1. Improves quality/service level (19 
tools) 

2. Improves flexibility (18 tools) 
3. Expands existing products/services 

(16 tools) 
4. Reduces costs (15 tools) 
5. Offers new products/services (7 tools) 
6. Creates disruptive effects (6 tools) 

It is therefore obvious that digitalisation tools 
are much more than just a means of cost reduc-
tion. 

However, the level of maturity also needs to be 
taken into account. Here, it is not just techno-
logical maturity that plays a role, but also mar-
ket readiness. There are two portfolios which 
provide results from both perspectives on the 
level of maturity, and show, overall, an ex-
tremely heterogeneous spectrum.  

 

Market situation portfolios 
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Please note: on the left, the competitive situation is compared to frequency of installation, and on the right the availability is compared to the level of development

Overall, the level of maturity is distributed as 
seen in the following table. 

Level of 
Maturity 

Number of digitalisation 
tools 

High 6 

Medium 7 

Low 9 

Distribution of digitalisation tools in accordance 
with level of maturity 

The analysis of possible value contributions 
underlines the focus of the study, that is the 
specific use in day to day business. Only four 
digitalisation tools promise new business 
models, and two introduce the possibility of 
new fields of business. The primary value con-
tribution lies in optimisation of business pro-
cesses, a promise made by all 22 digitalisation 
tools.  In addition, 17 digitalisation tools offer 
an improved information situation, as well as 
cost savings in operative processes, while 16 
offer cost savings in support processes. This 
makes it clear that it is not just investment in 
digitalisation tools undergoing a paradigm 
shift, but rather that practical use of these in-
vestments is, generally speaking, rewarded via 
classic quantitative savings. 

Innovation in logistics 

The 22 digitalisation tools can be classified 
within the Gartner hype cycle. This cycle eval-
uates both the degree of innovation for a tool 
as well as the expectations. Six tools proved to 
be in the “innovation trigger” phase, five could 
be sorted into the “peak of inflated expecta-
tions”, four into the “trough of disillusion-
ment”, three into the “slope of enlightenment” 
and two into the “plateau of productivity”. The 
analysis of the specialised media landscape to-
gether with expert interviews maps the result: 
digitalisation tools that still display a low de-
gree of maturity are nevertheless the subject of 
very high expectations.  

It might be assumed that start-ups, in particu-
lar, engage with highly innovative tools. 
Astonishingly enough, however, an analysis of 
78 start-ups from Germany, Austria and Swit-
zerland did not confirm this assumption. In-
stead, it was found that 37 of these start-ups 
use or develop tools relating to this study. Of 
these 37, 21 (that is, the majority) are using 
tools that have either already reached the 
“plateau of productivity” or at the very least 
the “slope of enlightenment.” Only five were 
making use of tools that could be considered 
innovation triggers. 



 

 

 

 

Locating the digitalisation tools within the hype cycle 

In contrast, the 27 interview partners and their 
Good Practices, as well as the analysis of nu-
merous case studies, showed that the estab-
lished logistics companies are much more cou-
rageous and innovative than is generally rec-
ognised or thought. 

Development path of digitalisation in lo-
gistics 

The focus on individual digitalisation 
tools is important for logistics service pro-
viders in order to plan their investments 
over a longer period of time. In addition, 

identification of sustainable technologies 
is fundamentally important, in order to 
remain competitive in the long term. 

There is already a great deal of activity in this 
area, as demonstrated by the fact that the ma-
jority of digitalisation tools are already in use 
for practical applications. In particular those 
with a strong relationship to physical objects 
are currently in use daily. In the future, in re-
gards to digitalisation tools, the key words 
‘data’, ‘networking’ and ‘communication’ will 
play a significant role.
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Profile of basic and digitalisation tools as well as Good Practices 

The analysis, interpretation and deduced implications create the basis for the evaluation of digi-
talisation tools. The results of the evaluations can be found in the following profiles. Two types 
of profiles were created: the profile for general evaluation of the digitalisation tool and the de-
scription of a related Good Practice (if possible). The input for this was the 27 interviews, the 
workshops with study partners, academic and industry publications and the expertise of the au-
thors of this paper. The evaluations and interpretations developed from this have been objecti-
fied, but in each case should be individually and specifically analysed in regards to the applica-
tion case background, the predominant framework conditions within the company and addi-
tional technological developments. The study creates a basis for supporting investment decisions 
in digitalisation tools and for developing a digitalisation strategy. 

Each profile (both digitalisation tool and Good Practice) has the same structure. The profile for 
general evaluation of a digitalisation tool consists of three pages (general description, application 
potential and level of maturity, as well as performance assessment and value contribution) and 
is explained in the following table (explanations in grey cursive print). Only the basic tools, which 
are upstream of the physical, virtual and hybrid digitalisation tools, are described solely by the 
first page. Additional evaluation did not seem practical, as these tools are not useful and do not 
have value  contribution when used on their own. 

Name of the tool 
Summary 

Function What other digitalisation tools does it interact with?  

The representation takes the form of a networking graphic. What does the digitalisation tool do?  

The function is described in order to achieve clarity regarding the 
understanding within the study.  

Relationship to logistics: Relationship to digitalisation: 

Why is the digitalisation tool relevant for logistics? 

Many digitalisation tools exist, but not all are relevant to logistics.  

Which digitalisation criteria apply to the digitalisation tool? 

The introductory chapter highlights the characteristics of digitalisa-
tion tools.  

Where is the digitalisation tool on the logistics map? 

The representation takes the form of a two-dimensional logistics map. It clarifies which services are supported in which logistics processes.  

Development path/claim to innovation: 

What are the origins of this digitalisation tool and how is it going to develop? 

A look at the past helps to classify technologies already in use, as in many cases a new word has been selected for further developments. An 
analysis of future development is carried out in the final chapter. 
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Application potential 

What is the application potential for the digitalisation tool?  

Here, a line is drawn between process, product and strategy related potential, marked by a tick (as shown in the following example). The 
strategy related observations clarify degree of innovation into three levels: 

Process related: 

 

Product related: 

 

 

Strategy related: 

 Cost reduction       Improvement quality / level of service 

 Increased flexibility   Increased efficiency / productivity 

 Offers new products / services 

 Expands existing products / services 

 Development leads to disruptive effects 

 Improvement (new to the company) 

 Innovation (new to the market) 

 Disruption (new to the world) 

How can the digitalisation tool be deployed?  

Most digitalisation tools cannot be used in isolation. The networking graphic makes this clear. Which is why the digitalisation tool is 
evaluated in regards to whether it can be used directly (‘off the rack’), needs adjustments (‘individualised based on predominant framework 
conditions’) or is still in development. 

Usability:  Can be used directly   Usable, adjustments required 

 Not yet usable, in development 

In which way/with what prerequisites it is possible to use the tool, as an example? 

Level of Maturity 

Which level of maturity does the digitalisation tool have?  

A summary of the following description of the level of maturity takes place using the steps ‘high’, ‘middle’ and ‘low’. This is applied to the 
four criteria ‘availability’, ‘number of installations’, ‘development status’ and ‘competition’.  

Maturity level  High   Middle   Low 

Explanation: 

How is the level of maturity of a digitalisation tool described? 

Four criteria represent the view of the market and technology. The market side can be evaluated using the number of installations and the 
number of competitors, the technology side by using the availability and development status. In doing so, the four criteria are evaluated as 
follows: 

High (technology can be purchased) / middle (pilot applications) / low (vision) 
 
Availability  

High (>10) / middle (2 to 10) / low (none or one test) Number of installations 

High (established components and technologies) / middle (components and technologies in use) / low (components and technologies in 
testing) Development status 

High (more than 4 providers) / middle (2 to 3 providers) / low (1 provider) Competition 

The category and evaluation are printed in bold in the text in each case, so it is easier to see the results. This information is used to 
determine the level of maturity of the digitalisation tool. 
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Performance assessment 

What options, but also what disadvantages does application of the digitalisation tool have? 

A performance assessment is carried out using the classic SWOT analysis. This, together with the other evaluations, is used to determine 
the relevance of the digitalisation tool for logistics service providers. The evaluation, summarised from the discussion surrounding the level 
of maturity and the relevancy assessment, is represented in a portfolio.  
Strengths: What are the strengths of the digitalisation tool? 

Weaknesses: What are the weaknesses of the digitalisation tool? 

Opportunities: What opportunities can be taken advantage of when using the digitalisation tool? 

Risks: What risks are to be expected when using the digitalisation tool? 

Value contribution and investment decision 
What strategies does the digitalisation tool support? 

The initial evaluation is carried out using the competitive strategy as defined by Porter. The Focus strategy is defined as focused on a partial 
segment or niche market that is addressed with clearly delimited offers. The Differentiation strategy focuses on the difference to the compe-
tition in regards to performance independent of the size of the market. In contrast, the Cost Leadership strategy focuses on increasing 
advantages over competitors by focusing on optimising cost structures. 
Value contribution to a    Focus strategy         Differentiation strategy 
                   Cost leadership strategy 
What value contributions are addressed by the digitalisation tool? 

The value contributions are divided, in detail, according to qualitative and quantitative evaluation. The corresponding value contributions 
are marked with a tick. While the focus on the qualitative side is on optimisation or improvement and new development, the quantitative 
side addresses savings in cost and time.  
Qualitative evaluation of 
value contribution: 

 Optimised business processes  New products / services 
 Improved customer connection   New business models 
 Improved information situation   New areas of business 
 Improved products / services 

Quantitative evaluation of 
value contribution:: 

 Cost savings for operative processes 
 Cost savings for support processes 
 Time savings for operative processes 
 Time savings for support processes 

Who should make decisions regarding investment in digitalisation tools? 

Depending on the complexity, influence or scope of the digitalisation tool, it requires a specific hierarchy level within the company in order 
to make a decision. Provided, for example, the main goal is process optimisation, the person responsible for the field of business or even the 
department head can decide, as it will not have any direct affect on other areas of the company. If, however, the competitive position will 
change, or several company departments are affected, the decision should be made on the executive or management level. If the original 
business will change, then there are strategic effects meaning that the Supervisory or Advisory boards, or the owners, should be involved 
in the decision. 
Investment decision level:  Business field development 

→ development of competitive position 
 Business transformation 

Explanation: 
What is an example of what the value contribution will look like, what use can be gained from the investment and what framework condi-
tions must be met/should be in place? 

The value contribution evaluations are summarised in a final description by also addressing prerequisites that should be in place within a 
company before that company invests in the digitalisation tool. 
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For most digitalisation tools, a typical application case (Good Practice) is described after the three 
page profile. The contents of this are largely drawn from interviews with company representa-
tives. Therefore the focus is on describing the Good Practice, expanded by additional information 
from other practical examples:  

1. description of the core good practice performance 

2. basic information on the application 

3. location on the logistics map 

4.  desired use and challenges 

5. (additional) practical examples 

This compilation is intended to specify the general evaluation of the digitalisation profile and 
expand the study to contain relevant practical information. Differences between the descriptions 
or evaluations in the digitalisation tool profiles and in the Good Practice examples are explained 
by the practical implementation within the company taking framework conditions mentioned in 
the profiles into consideration. It is important, at this point, to emphasise once more that the gen-
eral evaluation of the digitalisation tools is intended to provide orientation. The potential gained 
by practical implementation is limited by the framework conditions within the company and in 
the market environment, which is emphasised in the Good Practice examples. 
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