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Abstract

Digital Transformation in logistics and supply chain management is a challenge and a big chance for
companies at the same time. It can open new business areas by providing new products and services.
However, as promising as the digital transformation looks, the challenges for a successful transformation are
not to underestimate. Many companies fail during the digital transformation process.

This paper aims to shed light on why some companies have difficulties with digital transformation and others
not by looking at the hurdles and responsibilities involved. By comparing the limitations and obligations,
this paper identifies gaps and ambiguities that might lead to failure.

A structured qualitative literature review presents the status quo of the actual scientific discourse in digital
transformation, sums up tasks and barriers of the digital transformation in companies, and derives initial
recommendations for action.

This paper shows that a digital transformation’s hurdles and barriers are multifaceted and can be located on
different enterprise levels. Enterprise culture and the top management’s awareness and capabilities are
essential for digital transformation. The same applies to the tasks of a digital transformation.
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1. Digital Transformation in Logistics and Supply Chain Management

Digital transformation (DT) is a phenomenon that occurs equally in all industries. It offers companies the
opportunity for new product and service innovations and the optimization of processes and workflows by
using new means of digital technologies. This rapid technological progress affects all areas of a company,
including logistics and supply chain management (LSCM). As a result, companies are under enormous
pressure to change, which means that DT is no longer an optional process, but rather an obligation for
management to address and implement to an appropriate degree. [1-3]

DT is becoming a strategic factor for competitive business purpose [4—7]. It is assumed that only those
companies will survive in the new business environment that prepare for and accept the transformation
process [8]. For LSCM, this means transforming value creation through digital technologies, changing and
adapting strategies and techniques, and integrating enablers such as innovation and leadership to increase
agility and realize higher productivity and customer-centric supply chains [9]. Due to the financial volume
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and the high number of employees, LSCM is one of the most important economic sectors in Germany
[10,11], and is therefore considered in this paper. One challenge is the increasing complexity along supply
chains, which requires a structured approach to support digital transformation management [12,13].

DT is a continuous and complex undertaking that offers opportunities to change a company and its operations
significantly [4,6], and it is argued in [14] that very few conventional techniques will be sustainable in the
future to support this radical change process. For this reason, it is also necessary to examine the critical
capability of entreprencurial thinking and action with regards to modern working methods and new technical
possibilities.

According to Bucy et al., many companies will fail on this path because 70% of all DT are not successfully
implemented [15]. The implementation process takes much longer and is more complex than expected,
although technological inventions are made and corresponding roadmaps for implementation of innovations
are planned [16-18].

By comparing and analyzing tasks and hurdles from scientific papers, it is possible to draw first conclusions
as to why a successful DT is perceived as such a challenge. This paper then gives practical conclusions for
LSCM. Specifically, the question was explored as to why the majority of companies (70%, see above) is
having difficulties implementing DT while a significant share (30%) is successful.

2. Tasks and Barriers of Digital Transformation

To achieve a comprehensive understanding of the complex phenomenon of DT in the field of LSCM, this
paper uses a structured qualitative literature review according to Xiao and Watson [19]. Table 1 shows the
information on how the literature review was conducted.

Table 1: Overview of literature review

Platforms used Google Scholar, EBSCOhost, database of the University library

Search string “digital transformation” OR “digitization” OR “digitalization” AND
“barriers” OR “hurdles” OR “obstacles” OR “challenges” AND/OR
“task” OR “mange” OR “navigate”

Publication period 2000 till now

Initial paper volume 1.210

Selection criteria Ranking (A+ to D); impact factor, German or English language;
relevance for the topic

Papers on Digital Transformation | Models Studies Framework Literature Reviews

A [20,4,21-25] 6 1

B [26-38] 6 6 1

C [39-43] 5

D [44-49] 3

Impact Factor [50-59] 5 1

Without Ranking | [60—70] 3 3 5

Overall 54 7 20 23 3

The literature review served to approach the topic of managing DT and to identify why some companies
successfully implement this change and others do not. The findings, mainly from management research, are
focused on the field of LSCM in the discussion in order to systematically prevent misleading interpretation
due to specific challenges in other sectors. Based on the extensive literature review, eight categories were
identified that reflect the digital change in companies comprehensively: Corporate culture, business model,
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strategy, organisation, employees, technology and data, resources (monetary) and top management. These
categories were summarized with a focus on brevity.

Corporate  Culture: An important task is the adaptation of the corporate culture
[39,4,27,28,61,46,47,35,36,48,70] to meet the requirements and implementation of the DT. At the same time,
however, this is also a major hurdle, because many companies find it challenging to implement the change
successfully [54,63,64,31,47,37,68,69]. Besides, a risk-averse corporate culture is an obstacle to successfully
implementing the DT [28,57].

Business Model: The business model plays an essential role in the tasks of a DT, because it (often) needs to
be adapted and changed to address new tasks and processes of the DT. It is recommended to make the
business model more agile and leaner. [44,39,26,40,30,32,43,47,34,70] The barriers that need to be
overcome in the business model are described by changing customer needs and expectations and outdated
business models [44,39,45].

Strategy: In this category, several tasks need to be addressed for a successful management of the DT:
Companies have to formulate and implement a resilient digital/DT strategy — at the best, the digital strategy
is embedded in the corporate strategy [39,26,40,28,32,65,42,66,47,35,37,24,25,70]. A clear and
understandable and transparent DT vision is defined [27,40,28,61,58,33]. Governance should be established
for constant reflection and evaluation [30,47]. The role of a Chief Digital Officer (CDO) or Digital Leader
should be introduced or at least considered as well as a DT team to strengthen the digital strategy
[40,21,30,62,31,47,37,24,48,25]. One hurdle listed in this context is that it is a hindrance if there is no
strategy and no understanding of a DT [54,28,57,45,68].

Organisation: Within an organization’s framework, the company has to be leaner and more flexible to meet
the DT requirements [51,39,4,52,56,40,31,36]. One task is to actively promote cooperation within the
organization, especially with cross-departmental and cross-team work. The silo mentality of departments
must be reduced or eliminated. [39,26-28,61,31] The orientation of the organization, as well as processes,
interfaces and role and job profiles of the employees must be adapted within the company so that a digital
ecosystem can emerge. [20,44,30,65,67,34,48]. The following barriers could be identified in this category:
The DT challenges the organization’s fundamental and grown structure [20,48]. On the other hand, the
existing organisational structure may hinder change. If a company is digitally inexperienced, a DT can be a
major challenge by itself [55,45,63,23]. In general, the organization must be willing to embrace change
[39,54,57,65,37]. Strict separation of teams and tasks is a hindrance as interdisciplinary work is identified to
necessary [53,41,59].

Employees: The tasks related to employees for the management of a DT are identified in the literature as
follows: Employees must be involved in the transformation process from the start to, e.g., convert their
curiosity into new ideas or suggestions [4,56,40,43,33,48,70]. Companies should promote, develop and gain
digital skills and optionally implement new professional roles [52,26,40,28,30,61,58,24]. Furthermore,
workplaces, working hours and work content changes (lifelong learning, data processing, remote work) and
training must be adapted accordingly [50,39,52,60,31,46,65,43,47]. Barriers are reluctance to changes of the
staff [27,59], missing digital skills, know-how and expertise [54,28,57,63—65,59,68], and fundamental new
requirements for the qualification of employees [52,55].

Technology and Data: In technology and data, the following tasks for a DT have been identified: The
development of an IT infrastructure, e.g. by setting up a platform and/or database [26,40,31,65,35,70]. The
management and asset-oriented use of data [26,40,31]. Big data analysis, data mining and data analytics
[40,28]. A suitable technology selection, management, implementation, and process integration [30,31,70].
The main hurdles are as follows: Data security [53,57,63,59,47], uncertainty what technology to choose
[53,45,66], and an insufficient IT structure [71,63,64].
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Resources (monetary): In the field of resources there are some tasks to address; Budget for advancing a DT
(testing new ideas, new forms of software etc.) should be reserved [4,28] and investments must be designed
to suit the company [31,32,70]. Therefore, the main obstacle is the lack of insufficient financial resources
[71,57,63,68,69], lack of resources [53,59], and also when companies misconceive a DT for a one-time
investments and thus do not budget corresponding resources [55,42,35].

Top management: In the category of top management, the following tasks for a DT were identified: Top
management should define and communicate a digital strategy and also name the most important activities
[41,42,48,49,70]. The top management should regularly reflect on the necessity of their own mindset and
thinking [50,52,29,22,67,34,38,25]. The top management team has to involve internal and external support
and consultancy for a proper DT [34,24,25]. The management should encourage and support employees and
act as a role model (live and support digital vision) [29,61,23,33,67,38]. Entrepreneurial action (prioritizing
tasks, allocating resources, weighing up opportunities and risks) should be actively taken up and pursued
[27,29,23,34,25]. Two major aspects were mentioned in the literature as obstacles to DT: Feeling powerless,
overwhelmed with deciding what to do — Leadership for DT differs from conventional change
[71,29,57,30,63,23,48]. If leadership does not drive DT, it will fail [71,63,68].

3. Why do some companies face hurdles

The tasks and barriers of a DT management are multidimensional and affect the technical decisions and the
entire organization’s change, including the corporate culture [39,4,27,28,61,46,47,35,36,48,70]. Companies
embarking on the path of DT are leaving familiar tracks behind and have to reinvent themselves
[44,40,30,32,34].

According to Schoemaker et al. ordinary skills used in established companies are not suitable for the
implementation of a DT [34]. Since the DT has a disruptive character, it cannot be adequately responded to
with conventional skills. Therefore, there is a need to approach the phenomenon of DT through dynamic
capabilities [72].

Based on the MTO concept according to Ulich [ 73], a design approach is characterised here that encompasses
the characteristics of “role of man”, “technology” and “organization” (the so called MTO model). DT
increases the quality and quantity of real-time data available to companies and offers them new opportunities.
Using analytical methods and artificial intelligence, fundamental information about one's own business
processes can be provided, e.g., process, environmental and status data, which is a valuable asset. This can
lead to a self-optimised organisation that enables autonomous and timely adaptation to changing conditions
in the business environment. [74] For this reason, the MTO model is extended by the feature “information”.
Based on the results of the literature review and the MTOI approach, critical factors that lead to hurdles of a
DT can be discussed.

For the successful implementation of the DT, it is important to set targets for a realisation in the application
domain of supply chain management, among others suitable production and logistics systems. If no or
unsuitable targets are set, this can hinder the exploitability and development of a successful new business
model. It is necessary to design new business models with the permanent business processes and value
creation processes. Their design should enable the company to exploit technological means economically
[39,40,30]. However, this can only be achieved if the customers’ new requirements and needs are correctly
recognized and appropriately interpreted [39,66].

After defining the targets companies can enter the planning. This is where the characteristics of the MTOI
approach become relevant for detailed consideration, because all four features have a significant influence
on the processes of designing and planning production and logistics systems. Technology: In this phase,
decisions regarding the technology should be made. Logistics and supply chain companies need to adapt
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their IT infrastructure and make a choice of appropriate technologies to go into the design and planning of
production and logistics systems. This is already the first major challenge, as digitally inexperienced
companies have difficulties making the right choice of technologies to strengthen their business model
[31,70]. Information: When considering the IT infrastructure, initial thoughts should be given to how the
(newly available) data should be used and exploited. Organisation: To successfully realize and implement
a DT, the organisation's fundamental structures must change. Just because the previous structure has proven
to work in the past, a change of the organization towards an agile, flexible and lean structure [4,31,36] is
now necessary to identify changes early on and to be able to react to them flexibly and appropriately [34] to
design and plan production and logistics systems. Likewise, the division of work by (organizational)
departments should be dissolved, and interdisciplinary work should be promoted instead [39,27] in order to
be able to react more quickly to changes. All this requires a change in corporate culture. The impact of the
DT on corporate culture is just as radical as in all other areas. The corporate culture must change in order to
promote flexibility and innovation [46,48]. People: Radical change can only be implemented successfully if
employees are also willing to change. Therefore, employees should be involved in the transformation process
and actively participate with curiosity and ideas [4,56,40,43,33,48,70]. The rejection and mistrust of
employees [27,59] can represent an insurmountable hurdle for the company concerning the successful
implementation of the DT. Employees must be willing to build digital skills and expertise and embrace the
journey of change out of their conviction [52,56,61]. The role of employees is changing, as they are required
to work in a more self-determined way and also to network independently with other employees and
departments [52,56].

Planning is followed by the decision-making phase. This is about deciding whether and how the plans should
be realised. To do this, the future technology portfolio, the role of people, organisational models, and the
integration of information for the company must be developed. The initial use cases should be modelled
explicitly, because companies that do not formulate detailed business cases are known to have difficulties
describing and evaluating the exact economic benefits. [75]

The next step is the realization - the integration of new technologies into existing business processes. At this
point critical factors like lack of data security [53,57,63,59,47] and an insufficient IT structure [71,63,64]
can occur. Interfaces to the customer must be defined and technologies from different manufacturers need
to be brought together. The organisational change needs to be driven actively and the radical change of a DT
must be addressed appropriately. This also means well-structured human resource management to drive
personal development and employee competencies along with organizational change and thus implement
necessary changes in the work system.

Monitoring DT is necessary to measure its success and to keep an eye on the strategic fit of a company's
entire structure. Companies will have difficulties if they assume that the DT can run alongside day-to-day
business like conventional projects. Monitoring is an integral part of company-wide strategic early detection.
The aim of this early detection is to provide timely information about changes in the entire field of the
company in order to identify possible opportunities and risks at an early stage. Governance should be
established for constant reflection and evaluation [30,47].

To engage in the process of DT, there are several factors that accompany the entire process and contribute
significantly to its success or failure. It is necessary to have a well-developed, resilient and clearly formulated
digital strategy, which in the best case is integrated into the overall corporate strategy
[39,40,28,32,65,42,66,47,35,37,24,25,70]. Companies make the biggest mistake by viewing the DT as a
project and therefore lack an understanding of the DT and accordingly no strategy is formed [28]. Another
factor is the allocation of resources, which can be challenging for companies. This is because the distribution
of financial resources does not follow the standard project approach. Funds must be made available to test,
try out and implement new ideas without a defined business case in the beginning. Furthermore, companies
need to be aware that the decision for a DT means a long-term investment [55,42,35]. A third factor is the
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top management. The leadership of a DT is different from that of a normal change [76]. Due to all the
changes and new requirements of a DT, the role of leadership also changes. They need to become drivers of
the DT [71,63,68]. A particularly great challenge for leadership is to reflect on themselves constantly and to
change their own mind-set and thinking [50,52,29,22,67,34,38,25].

4. Theoretical and managerial implications and further research

The reasons why companies have difficulties with DT are many and varied and are manifold and based
primarily on the disruptive nature of the change. In short, the extent of the DT is simply underestimated by
the more struggling companies. Based on the literature review, it can be tentatively (!) concluded that
companies with a successful DT reshape the purpose and the setup of their venture. This hypothesis has to
be confirmed, and findings of management research in the field of LSCM should be investigated in depth.
One approach that should be considered further is the concept of dynamic capabilities. With the help of this
theoretical approach, further recommendations for action can be derived, explained and defined. Further
research should look more closely at roles and hierarchies of companies in LSCM because a radical change
process means that traditional job profiles will also change. In LSCM, the extent to which roles change or
are replaced by other roles must be examined at this point. It also should be investigated how top
management acts more entrepreneurially because this could be a key capability in DT and organizational
change. It makes sense to look at how established and structurally set companies can realize change and
which influencing factors play a key role. Long-term studies that accompany the process of change in LSCM
would be useful to obtain valid results.
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