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Abstract: The Belt and Road Initiative (BRI) is an ambitious infrastructure and development project
promoting sustainable economic growth through facilitating prosperous trade across Eurasia and
Africa; however, its potential remains underexploited. Logistics networks along BRI routes face
several challenges that hinder efficient operations. In addition, although uncertain of how the
initiative will develop, logistics and supply chain management (LSCM) practitioners must align their
networks with future developments. This study aims to synthesize current barriers to the BRI from an
LSCM perspective; propose strategies for dealing with them; and outline and assess conceivable BRI
development scenarios to create awareness for possible international logistics network developments.
The study builds on a structured and moderated Nominal Group Technique exercise among 15 LSCM
professionals to extract current barriers, mitigation strategies, and potential development scenarios,
followed by a survey among 52 LSCM professionals to assess those issues. The study synthesizes and
assesses 17 BRI barriers for LSCM practice and proposes 20 strategies for dealing with them, assessed
in terms of effectiveness and complexity. Moreover, 14 development scenarios are assessed in terms of
their probability of becoming reality and impact on the vulnerability of logistics networks, categorized
into four scenario clusters (monitor, prepare, propel, and exploit) for guiding LSCM practice.

Keywords: Belt and Road Initiative; New Silk Road; One Belt One Road; international logistics
networks; Nominal Group Technique; scenario analysis

1. Introduction

The ancient Silk Road was a vast network of land and sea trade routes connecting Europe, Asia,
and Africa and facilitating trade and cultural exchanges from the second century BCE to the 18th
century [1]. In 2013, mindful of the history of this ancient trade network, the Chinese President,
Xi Jinping, introduced a national strategy, then called the New Silk Road and later known as the Belt
and Road Initiative (BRI) [2], one of the biggest infrastructure projects in the world, with over US$900
billion of investment in road, rail, gas, oil, and port infrastructure to connect the entire Eurasian world
and Africa, covering 64% of the global population and 30% of the world GDP [3,4].

There are different ideas, opinions and discussions on China’s motivation behind the BRI.
One could argue that it is to sustain China’s economic growth by better connecting existing markets
and opening up to new markets, which is also reflected by Chinese foreign direct investments in these
markets. It could also be argued that the main purpose may be to improve the country’s international
economic influence, but this is also accompanied by the creation of geopolitical influence that can be
used opportunistically by China [5,6]. This could be the case, for example, when capital loans have
been granted by China (i.e., through the Asian Infrastructure Investment Bank), for infrastructure
development in a certain BRI-related country, but are difficult to repay by the debtor. There are
also others that argue that an additional major motivation of China behind the BRI might be getting
long-term access to the natural resources of Africa and Central Asia [7,8]. Without delving into
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these and further potential motivations behind the BRI, it can be concluded that there are multiple,
interrelated reasons for its creation.

However, what is certain is that the BRI connects numerous countries on three large continents
and thereby provides the potential for increased trade among those regions. Because of the direct
linkage to trade facilitation, it is argued that the BRI contributes to the UN Sustainable Development
Goals (SDGs), as both are “mutually supportive development agendas” (cf. [9]). The supportive nature
of the BRI contributing to the SDGs is mainly stated due to the assumption that the BRI focusses on
encouraging more efficient trade, which consequently can lead to the economic growth of the involved
parties. Previous research has also indicated that the BRI provides the potential to positively impact the
sustainable development of the countries involved through increased trade [10–13]. However, it must
be stated that this refers to economic sustainability, which is the main focus of the BRI—ecological and
social sustainability perspectives are mostly out of scope when relating the BRI and SDGs, and in-depth
analyses on the connection of the initiatives are still missing [14]. These previous studies also confirm
that due to the novelty of the BRI and the lack of available data, the assessment is not possible at this
stage, since economic development can only be determined from a long-term perspective. Additionally,
previous studies indicate that the BRI might positively impact economic growth among the countries
involved, but benefits are not shared equally, considering that China seems to profit even more from
the cooperation [15]. Nevertheless, the BRI can be a win-win scenario for all countries involved if
current challenges are tackled and barriers are removed. Owing to its global importance, the BRI has
captured the interest of researchers, thereby leading to a wide range of research on the initiative and its
effects at multiple levels [16–21], that often focuses on the macroeconomic assessment of the initiative
and the effects related to it. To ensure the long-term success of the BRI and the economic growth of the
countries involved, logistics is considered as a “driving force” [22]. This being said, without enabling
efficient logistics along the BRI paths the success of the initiative is in jeopardy. Remarkably, given
its clear implications for global supply chains [23–25], the BRI has received only limited attention in
the logistics and supply chain management (LSCM) literature compared with other domains [26,27].
Although LSCM researchers can support global supply chains by investigating the implications of the
BRI, so far, they have largely failed to do so.

BRI is one of the most ambitious logistics and infrastructure initiatives of this century, and its
implementation may impact on LSCM practitioners located on BRI routes. Moreover, companies must
prepare for an uncertain future, as the initiative is more of a fluid concept than a clearly formulated
plan with precisely determined developments, and that provides uncertainties for the countries and
companies involved [28–31]. LSCM practitioners are seeking assistance to understand the initiative
and its future implications for global supply chains, so that they can tackle the barriers, leverage the
full potential of the BRI, and ensure continued, efficient material flows.

To bridge this gap between research and practice, which is frequently discussed in the management
literature [32–35], a comprehensive understanding of the barriers that the BRI presents to efficient
operations is needed, and the possible future developments of the BRI must be outlined. By shedding
light on this area, this study will identify additional BRI-related fields in which research can support
practice. This study aims, therefore, to contribute to the following research objectives (RO):

RO1: Outline and assess the current barriers that the BRI presents, from an LSCM perspective,
that inhibit efficient operations along BRI paths.
RO2: Provide indications of strategies for dealing with current BRI barriers.
RO3: Propose and assess future development scenarios for the BRI.

To contribute to these ROs, this study follows a two-stage approach. First, a moderated
on-site group exercise with 15 professionals with long-standing experience in LSCM is performed to
systematically extract current barriers to the BRI and potential strategies for dealing with them, as well
as to propose potential development scenarios of the BRI. Second, an additional follow-up survey
among 52 LSCM professionals is done to assess the barriers by importance; the strategies by complexity
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and effectiveness; and the development scenarios by probability and their impact on the vulnerability of
logistics networks. The group exercise builds on the Nominal Group Technique (NGT), which is a
structured moderated group exercise process that separates problem description and problem solution
seeking to reduce the biases of traditional group exercise formats [36]. To synthesize the results,
the researchers apply the Q-methodology [37], which is a bottom-up approach to condense a variety of
factors to overarching meta-factors in a structured way, and which has also been applied in LSCM
research [38]. Additionally, different measures to reduce bias throughout the various stages of the
research process have been taken. The study, and the results obtained, are limited to European–Chinese
logistics networks. Although Africa is playing an essential role in the BRI, the European–Chinese trade
relationship remains dominant in this trilateral network. The logistics barriers are very different when
African countries are included, and Africa therefore remains beyond the scope of this study. Moreover,
the results gained through this analysis represent the regional view of companies mostly operating in
networks between Central Europe and China, which is one of the most important trade relationships in
the BRI context. Equally important views of Southern European, Central Asian, and other stakeholders
have not been included in the analysis.

2. Background of the Belt and Road Initiative

Before China started its economic reform in the 1970s, it was a small agriculture-based economy.
In the early decades of this reform, China tried to focus on reforming the domestic market and was not
too much involved in international affairs. However, due to an increasing focus on manufacturing
labor-intensive goods for the international market, China developed into one of the biggest economies
and trade partners in the world [4]. This opening up to international affairs is also evident in the
development of China’s five-year plans. The BRI, which was initially presented by Xi Jinping in 2013, is
a prominent part of China’s 13th five-year plan (2016–2020) for economic development. This shows the
importance of the initiative for China and is, from China’s point of view, a consistent step in opening
up to even more international trade and the global interlinking of value chains.

Before outlining the current barriers to BRI, the strategies for dealing with them, and future
development paths from an LSCM perspective, the overall BRI network must first be explained.
The BRI comprises investments in infrastructure projects seeking to develop the Maritime Silk Road
(MSR) and six economic corridors (EC) within the Eurasian region, as outlined by the National Reform
and Development Commission of China [39]. These ECs connect different Eurasian countries with one
another and also connect them to the MSR. That said, from a logistics perspective, both infrastructure
dimensions—ECs and the MSR—must be analyzed together.

The MSR describes a vision of a better-connected maritime transport network in Eurasia, achieved
by investing in port infrastructure in China, Southeast Asia, India, the Middle East, and Europe [23].
For European–Chinese logistics networks—the focus of this study—port infrastructure investments
in European ports are of clear importance, as they could impact on future maritime transport routes
between China and Europe [40]. In this regard, the ports of Piraeus, Greece, and Venice, Italy, form
prominent developments that could provide viable future options for trade between China and Europe
through the Suez Canal. To provide viable competition to northern European seaports, the BRI plans
to connect the Piraeus via a high-speed rail connection to Central European rail tracks already in use
for rail transport between Europe and China [41].

In order to outline the current state and potential future developments of rail transportation
between China and the rest of the world, the ECs need to be explained. Three of these are relevant to
transporting goods via rail between China and Europe. First, the China–Mongolia–Russia EC connects
China with the Russian railway system via Mongolia [39]. Using this connection, goods moving between
China and Europe can be transported through Moscow (Russia) to Brest (Belarus) and on to Central
Europe, e.g., Duisburg, Germany [28,41]. Second, the New Eurasia Land Bridge EC is a direct rail
connection between China (Jiangsu Province) and the Port of Rotterdam, The Netherlands, via Dostyk
(Kazakhstan), Moscow (Russia), and Brest (Belarus) through to Poland and Duisburg, Germany.
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Third, the China–Central Asia–West Asia EC seeks to develop a connection for Central Asian countries
such as Kazakhstan, Kyrgyzstan, Tajikistan, Iran, and Turkey. For goods in transit from China to Central
Europe, this line provides a third option with a more direct connection to southern Europe via Istanbul
(Turkey) and also to Central Europe via Brest (Belarus), utilizing the same rail infrastructure in Eastern
Europe as the previously mentioned corridors [28,30,41]. The remaining three ECs—China–Pakistan,
Bangladesh–China–India–Myanmar and China–Indochina–Peninsula—predominantly serve to connect
the remaining South and South-East Asia region with China and also to connect participating countries
to the MSR [23]. However, those ECs are developing in a different way, and the choice of a certain
transport route is determined by several characteristics (e.g., transport times and transport modes,
among others) and needs case-specific analyses [42].

Although the strategy for the ECs and MSR has been clearly communicated, the projects and
investments developing them are diverse and hard to keep track of. A recent investigation showed
that the implementation of the BRI is less coordinated than intended and a large proportion of the
infrastructure projects are taking place outside the ECs and the MSR [30]. Therefore, the BRI is better
understood as a fluid concept with a long-term vision rather than a project with a clear top-down
strategy and execution [28,29]. Moreover, for rail transportation, there is no holistic optimization
and coordination of transport along the three main rail corridors with the Chinese rail network, thus
leading to insufficient cargo handling capacity [43].

Cooperation between Europe and China regarding the BRI and its development is increasing,
although there is room for improvement in various areas [44]. The literature mentions several
barriers that are currently dampening the sustainable development of the BRI, such as volatile and
uncertain legal and administrative environments, border and customs barriers, political risks along
BRI routes, and shortage of qualified personnel, but also infrastructure barriers, such as the insufficient
transport and processing capacity of the railway infrastructure [45,46]. Companies operating in
European–Chinese logistics networks need knowledge of the development of future transportation
routes to prepare their businesses and supply chains accordingly. Nevertheless, LSCM literature on
the BRI and its barriers is sparse [26,27]. In order to create a more comprehensive picture of recent BRI
developments and their implications for future LSCM, this study seeks to outline the current barriers
to, strategies for, and development scenarios of the BRI.

3. Research Design

To contribute to the ROs stated above, the study follows a two-stage research process. In the first
stage, current BRI barriers are synthesized, strategies dealing with them are derived, and potential
development scenarios of the BRI are developed, building on a moderated group exercise with 15
LSCM practitioners performed at the end of September 2019. The group exercise was performed using
the NGT, a rigorous group exercise process for systematically extracting practitioners’ knowledge that
outperforms traditional group exercise techniques such as focus groups [47,48]. The NGT process
consists of two stages—problem description and problem solution—that are performed by the same
group of people. Through this moderated process, for both stages, participants are first asked to
individually generate ideas according to a certain question. These ideas are subsequently shared within
the group applying the round-robin procedure in order to ensure that every participant of the group
exercise can contribute equally. The detailed process will be described in the following (Section 3.1).
The participating practitioners in the group exercise were specifically invited to discuss the current
state of, and development paths for, the BRI. Throughout the group exercise, different measures
were taken to reduce bias and encourage every participant to contribute equally. The same group of
practitioners was also utilized to develop potential development scenarios of the BRI. In the second
stage, identified barriers and strategies as well as development scenarios were assessed according to
certain characteristics that will be further described in the later part of this chapter. The assessment
was done by 52 LSCM professionals through an online survey. The detailed research procedure is
outlined in Figure 1 and explained in detail below.



Sustainability 2020, 12, 9110 5 of 23

Sustainability 2020, 12, x FOR PEER REVIEW 5 of 22 

problem description from the problem solution and has been utilized in LSCM research for extracting 
practitioners’ knowledge on complex problems in a structured way [38,49–51]. The separation of the 
problem description and the problem solution also seeks to mitigate the shortcomings of other expert 
group exercises, such as Delphi studies or focus groups [47]. Traditional focus groups can assist in 
extracting experts’ knowledge on a certain topic; however, a problem is that very self-confident group 
members can dominate the discussion, thus preventing less self-confident members from 
contributing equally, which can lead to bias. Delphi studies tackle this issue by not allowing face-to-
face meetings, thus leading to more equal contributions from all participants [47]. Nevertheless, the 
absence of face-to-face meetings and discussions prevents any exchange of views or joint idea 
generation. The NGT seeks to mitigate the shortcomings of both these types of studies by allowing 
group members to meet, but encouraging all members to contribute equally to the exchange through 
a structured and moderated process [52,53]. 

 
Figure 1. Research procedure. 

Although NGT guidelines do not prescribe a definite minimum or maximum number of group 
members, previous LSCM research has found that on-site groups of 8 to 23 participants, separated 
into sub-groups, are appropriate [38,51]. In assembling the total study group, the researchers 
intended to bring together a heterogenous group of experienced practitioners from different 
industries and supply-chain positions to cover different views on the BRI. Most practitioners 
participating in this study have long-standing practical experience—an average of 15 years of 
professional experience in LSCM—mostly in leading positions in their respective companies, in 
which they are responsible for international logistics networks in contact with the BRI. Each 
participant was dealing with European–Chinese logistics networks on a daily basis and stated that 
they were familiar with current BRI developments, as the BRI is important for their companies’ 
logistics networks. Table 1 outlines the sample demographics. Most of the participants represent 
companies with over 2500 employees and annual turnovers of over €500 million. All companies are 

First silent generation 
phase (BRI challenges)

Each group member 
individually

writes down current 
challenges of the BRI

Group compilation
Allocation of practitioners to 
three heterogeneous, mixed-

industry groups of five 
people per group

Sharing of BRI challenges 
within the groups

Application of round robin 
procedure to share BRI 

challenges within the groups

Presentation of group 
results

Presentation of group results 
by group leader to remaining 

groups

Summary of BRI 
challenges

Synthesis of BRI challenges 
by three researchers 
following the Q-

methodology

Second silent generation 
phase (strategies)

Each group member 
individually crafts strategies 
dealing with selected BRI 

challenges

Selection of BRI challenges
Group of practitioners selects 

four BRI challenges for 
further discussions on 

mitigation strategies

Sharing of strategies within 
the groups

Application of round robin 
procedure to share strategies 
dealing with selected BRI 

challenges

Presentation of group 
results

Presentation of group results 
by group leader to remaining 

groups

Summary of development 
scenarios

Synthesis of development 
scenarios by three researchers 

following the Q-
methodology

Individual generation of 
development scenarios

Each participant writes down 
conceivable development 

scenarios of the BRI

Assessment of development 
scenarios

Assessment of 14 scenarios 
by probability and impact on 

vulnerability by 52 LSCM 
professionals

NGT group exercise (current BRI challenges and strategies) Scenario building

Assessment of BRI 
challenges

Assessment of importance of 
BRI challenges by 52 LSCM 

professionals

Summary of strategies
Synthesis of strategies by 
three researchers following 

the Q-methodology

Assessment of strategies
Assessment of strategies by 

effectiveness and complexity 
by 52 LSCM professionals

Post-assessment questionnaire

Figure 1. Research procedure.

3.1. First Stage: Group Exercise to Derive BRI Barriers, Strategies, and Development Scenarios

BRI barriers and strategies: In the first part of the group exercise, NGT [36,48] was performed to
identify current barriers of the BRI that inhibit efficient operations along the BRI corridors (RO1) as
well as to develop strategies for dealing with those barriers (RO2). The NGT clearly separates the
problem description from the problem solution and has been utilized in LSCM research for extracting
practitioners’ knowledge on complex problems in a structured way [38,49–51]. The separation of the
problem description and the problem solution also seeks to mitigate the shortcomings of other expert
group exercises, such as Delphi studies or focus groups [47]. Traditional focus groups can assist
in extracting experts’ knowledge on a certain topic; however, a problem is that very self-confident
group members can dominate the discussion, thus preventing less self-confident members from
contributing equally, which can lead to bias. Delphi studies tackle this issue by not allowing face-to-face
meetings, thus leading to more equal contributions from all participants [47]. Nevertheless, the absence
of face-to-face meetings and discussions prevents any exchange of views or joint idea generation.
The NGT seeks to mitigate the shortcomings of both these types of studies by allowing group members
to meet, but encouraging all members to contribute equally to the exchange through a structured and
moderated process [52,53].

Although NGT guidelines do not prescribe a definite minimum or maximum number of group
members, previous LSCM research has found that on-site groups of 8 to 23 participants, separated into
sub-groups, are appropriate [38,51]. In assembling the total study group, the researchers intended
to bring together a heterogenous group of experienced practitioners from different industries and
supply-chain positions to cover different views on the BRI. Most practitioners participating in this
study have long-standing practical experience—an average of 15 years of professional experience
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in LSCM—mostly in leading positions in their respective companies, in which they are responsible
for international logistics networks in contact with the BRI. Each participant was dealing with
European–Chinese logistics networks on a daily basis and stated that they were familiar with current
BRI developments, as the BRI is important for their companies’ logistics networks. Table 1 outlines the
sample demographics. Most of the participants represent companies with over 2500 employees and
annual turnovers of over €500 million. All companies are based in Central Europe (mostly Germany)
but operate globally. A discussion on the limitations and implications of the group sample is presented
in the final remarks section.

Table 1. Overview of sample demographics for the group exercise.

# Industry Type Total Number
of Employees

Annual
Turnover

Participant
Management Level

Years of Professional
Experience in LSCM

1 Retailer More than
10,000 €5–10 bn Department manager 19

2 Logistics service
provider 2500–5000 €250–500 m Executive assistant 4

3 Logistics service
provider 5000–10,000 €1 bn–2.5 bn Department manager 13

4 Association Up to 50 Up to €10 m General manager 6

5 Logistics service
provider 1000–2500 €250–500 m Team member 4

6 Consulting Up to 50 Up to €10 m General manager 10

7 Logistics service
provider

More than
10,000 Above €10 bn Department manager 6

8 Logistics service
provider 250–500 €500–1000 m Team leader 10

9 Manufacturing,
Machinery/equipment

More than
10,000 €5–10 bn Team leader 22

10 Logistics service
provider

More than
10,000 €2.5–5 bn Team member 25

11 Logistics service
provider 5000–10,000 €5–10 bn Department manager 10

12 Manufacturing,
Electronics 50–250 €10–50 m Department manager 12

13 Logistics service
provider 2500–5000 €1–2.5 bn General manager 30

14 Manufacturing,
Electronics

More than
10,000 Above €10 bn Department manager 20

15 Logistics service
provider Up to 50 Up to €10 m General manager 39

For this study, a group of 15 LSCM practitioners was split into three sub-groups of five participants
to apply the NGT to identify current BRI barriers as well as strategies for dealing with them. As proposed
in the NGT guidelines, an independent researcher moderated each group and was responsible for the
compliance with the NGT process and rules.

In the first phase—problem description—each group member, during a silent generation period, had to
individually think for him or herself of current barriers relating to the BRI between Europe and China
that inhibit efficient operations, writing each barrier on one card. Afterwards, the group applied
a round-robin procedure in which one group member read one barrier out loud and explained it,
followed by the next member reading and explaining another. This process went on until all the cards
had been read and explained. Throughout this process, discussions on the barriers were forbidden;
only questions for understanding the barrier could be asked by the group members, thus enabling
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all group members to contribute equally [36]. The moderators monitored the compliance with the
rules. After collecting and summarizing the proposed barriers, each sub-group presented their
results to the others. Subsequently, a group of three researchers (the group moderators) applied the
Q-methodology [37] to synthesize all the barriers to provide a common basis for further discussions.
To perform the Q-methodology, the researchers followed the following procedure: Building on the set
of barriers identified by all three groups and written down on single cards, each researcher individually
read each card and placed it on an existing card if there was an overlap, or opened a new category
if there was no overlap with already placed cards, until all the cards were allocated. Subsequently,
each researcher proposed a synthesized set of barriers. Similarities and differences were discussed
among the researchers. Through this comparison and discussion process, a condensed, unified version
containing 17 BRI barriers was generated.

To initiate the second phase of the NGT—problem solution (which was done using the same group
of 15 LSCM practitioners, as proposed by the NGT guidelines)—it was necessary to prioritize barriers
that should be discussed further, as, owing to the framing conditions of this group exercise, developing
strategies for all 17 BRI barriers was not possible. Therefore, each group member was asked to
select four barriers for which he/she would like to develop strategies. This was done because some
barriers could have been seen as very important but, from a practitioner’s point of view, could not
be readily tackled or controlled by strategies that individuals or groups of companies could develop.
All individual nominations per barrier were counted, and the four barriers with the most nominations
were selected for the second NGT phase.

The second phase—problem solution—followed the same procedure as the first phase. For each of
the four barriers, during a silent generation period, each group member first had to individually think of
strategies that could assist in solving or mitigating the corresponding barrier. Subsequently, for each of
the four barriers, the strategies developed were shared within the sub-groups and the round-robin
procedure applied without discussing them in detail. After collecting and summarizing the strategies
within the groups, each group presented their result to the assembly. As in the problem description
phase, the group of three researchers now synthesized and summarized the strategies developed using
the Q-methodology, thus leading to a set of strategies for each of the four barriers chosen by the group.

Scenario building: Owing to the importance of the BRI for European–Chinese logistics networks,
an assessment of conceivable future developments of the BRI is important for companies operating in
the corresponding rail and maritime corridors. Therefore, the same group of professionals was also
utilized to craft potential development scenarios for the BRI. Therefore, each participant, during a
third silent generation period, was first asked to think of conceivable development scenarios for the
BRI between Europe and China and write each of them down on a single card. Practitioners were
asked to think open-mindedly into different directions, such as infrastructure development, regulation,
political change, future transport routes, pricing developments, and many more. Subsequently, all the
scenarios were shared within the group following the round-robin procedure, again preventing any
discussion of the scenario. The researchers then collected all the cards/scenarios and performed a third
Q-methodology workshop to synthesize the scenarios developed. As a result, the group of researchers
proposed a set of 14 scenarios based on the practitioners’ input.

3.2. Second Stage: Assessment of BRI Barriers, Strategies, and Development Scenarios

The aim of the second stage was to assess the results of the previous group exercise, utilizing a
larger set of practitioners to derive more conclusions for practice, i.e., on which barriers and strategies
to focus and how to prepare for particular development scenarios. The assessment was done by a
set of 52 LSCM practitioners through an online survey that was sent out to 477 LSCM practitioners.
The initial set of 477 LSCM practitioners contacted belongs to a group that participates regularly in
workshops, discussions, and other formats on crucial topics in international logistics networks, with a
special focus on European–Chinese logistics networks. Therefore, they were assessed as appropriate in
terms of content and expertise for participation in this survey. The response rate of 11% can be seen as
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reasonable owing to ever-declining response rates in LSCM research [54,55]. The questionnaire exercise
took place in March 2020. Participants were asked not to include current developments relating to the
Coronavirus pandemic in their assessments, as the initial group exercise was conducted in September
2019, when the pandemic was not yet relevant, and the results would otherwise be biased. The sample
demographics of the questionnaire participants are outlined in Table 2.

Table 2. Sample demographics of questionnaire participants.

Industry Type Annual Turnover Total Number of
Employees

Participants’
Management Level

Logistics service
provider|n = 19 Up to 50|n = 4 Up to 10 m €|n = 4 Team member|n = 6

Retailer|n = 3 50–250|n = 4 10–50 m €|n = 3 Team leader|n = 5

Manufacturing, Consumer
goods|n = 2 250–500|n = 4 50–250 m €|n = 5 Department

manager|n = 24

Manufacturing, Chemicals
& Pharmaceuticals|n = 2 500–1000|n = 5 250–500 m €|n = 6 General manager|n = 15

Manufacturing,
Automotive|n = 8 1000–2500|n = 3 500–1000 m €|n = 5 Member of the

board|n = 2

Manufacturing,
Electronics|n = 5 2500–5000|n = 6 1 bn–2.5 bn €|n = 7

Manufacturing,
Machinery/equipment|n = 8 5000–10,000 n = 3 2.5 bn–5 bn €|n = 2

Manufacturing, Raw
materials/mining|n = 1 More than 10,000|n = 23 5 bn to 10 bn €|n = 6

Others|n = 4 Above 10 bn €|n = 14

To complete the survey, the participants were first asked to assess the importance of each barrier.
The assessment was done on a 7-point Likert scale (1 = low to 7 = high). A barrier that has low
importance (score = 1) has negligible negative on efficient operations in European–Chinese logistics
networks, whereas a very important barrier (score = 7) has a significant negative impact on efficient
operations in European–Chinese logistics networks. Afterwards, the strategies developed through the
initial group exercise were assessed according to two distinct attributes (effectiveness and complexity)
on a 7-point Likert scale (1 = low to 7 = high). Effectiveness describes the impact of a strategy on
overcoming the barrier. A strategy perceived as highly effective would have a major impact on the
barrier to be overcome. The resources needed to implement this strategy were not considered for this
attribute. Complexity describes the amount of resources that would be necessary to implement a certain
strategy, with the assumption that a very complex implementation of a strategy will require more
resources than an implementation that is not at all complex.

Finally, the survey participants were asked to assess all 14 development scenarios according to two
distinct attributes, probability and vulnerability, on a 7-point Likert scale (1 = low to 7 = high). Probability
here describes the likelihood of a scenario becoming a reality within the next 5 to 10 years. Vulnerability
describes the positive, neutral, or negative impact of the scenario on efficient operations along BRI
corridors if the scenario becomes a reality. For example, if the vulnerability of a certain scenario is
low (score = 1), this means that operations along the BRI would become less vulnerable (e.g., fewer
supply chain disruptions) if this scenario were to become a reality. If the vulnerability is rated as high,
this means that operations along the BRI would become more vulnerable (e.g., more supply chain
disruptions) if this scenario were to become a reality. A neutral score (= 4) implies that the vulnerability
of operations would not necessarily change, positively or negatively, in comparison with the status
quo, if the scenario described were to become a reality.
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4. Results

The goal of this study was to outline the current barriers that companies face when operating
along BRI corridors between Europe and China, as well as to provide indications for strategies that
can assist in overcoming those barriers. Due to vagueness about how the initiative will develop in
the future and the impact of those developments on European–Chinese logistics networks, the study
additionally aimed to outline future development scenarios of the BRI, so that practitioners could
prepare for them. Therefore, a moderated on-site group exercise building on the NGT was conducted
among 15 LSCM practitioners with broad expertise in LSCM in general and the BRI in particular.
The exercise identified 17 major barriers that are inhibiting efficient operations along BRI paths and
derived 20 strategies for dealing with the four barriers that were selected for further discussions.
Moreover, 14 BRI development scenarios were developed through the group exercise. Afterwards,
the barriers, strategies and development scenarios from the group exercise were assessed through an
online survey among 52 LSCM practitioners.

4.1. Current BRI Barriers

Although the BRI is already providing opportunities for improved logistics between Europe
and China, several barriers need to be overcome in order to leverage their full potential. Based on
the practitioners’ input, 17 major BRI barriers were identified and categorized in six main clusters
(see Figure 2). Within the clusters, the barriers outlined are listed in order of decreasing importance,
based on the assessment of all barriers through the online survey. The overall assessment of current
BRI barriers is outlined in Figure 3.
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Rail transport barriers: Over the past five years, rail cargo volumes between Europe and China have
increased significantly, thus making rail a viable alternative to well-established sea freight, which has
longer transportation times but a lower cost, or air freight, which traditionally involves a higher
cost [56]. However, the practitioners assessed volatile prices for railway due to volatile (and non-transparent)
subsidy system as the second most important of the 17 barriers (see Figure 3). According to them,
the Chinese government heavily subsidizes rail transportation between China and Europe to increase
demand for this transport mode. However, the subsidies are distributed at each quarter to China’s
domestic railway terminals. This is highly volatile and tends to be unpredictable for practitioners,
as transport from a particular Chinese terminal to a European terminal may be low cost in one quarter
but disproportionately expensive in the next, thus leading to the re-routing of China’s domestic
transport flow. This is particularly challenging for logistics service providers and their customers,
as one of the participants explained, with everyone’s agreement:

Our clients are used to having fixed prices for certain transport routes and volumes. In the case of
rail transportation between China and Germany we are struggling to provide fixed prices since the
subsidies for Chinese rail terminals are changing constantly. Once we establish a profitable and stable
connection we have to change the domestic terminal to remain profitable, which leads to problems for
our logistics planning on a regular basis. However, without the Chinese subsidies, the demand for rail
transportation would be much lower than it is today.

Potential customers explained that, from their point of view, logistics service providers can provide
them with fixed prices but only by pricing in the risk on their side, which makes these prices barely
competitive. In addition, capacity shortage of railway infrastructure (terminals and wagons/cars) is among
the more important BRI barriers. Owing to the different railway gauges in China, Europe, and the
former Soviet Union, containers have to be transferred at dedicated terminals. This is currently causing
a bottleneck on the border between Poland and Belarus (Malaszewicze/Brest). Although there are,
depending on the EC used, different terminals available on the Chinese side, regardless of the EC taken,
most rail transport to Europe has to pass through the Malaszewicze/Brest terminal, where containers
often have to wait for four days or longer.

The infrastructure is not being expanded as fast as the demand for this mode of transport is
increasing, and it is therefore becoming increasingly overloaded. This has led to increasing rail transport
times between China and Europe because of high demand that is unaligned with the infrastructure
capacity, as one participant underlined:

A few years ago, a train between Xi’an and Duisburg took around twelve days on average. Today,
in 2019, this connection takes around 16 days, sometimes even more, which is mainly caused by the
infrastructure bottleneck that we face at the Malaszewicze/Brest terminal.

This infrastructure capacity bottleneck is accompanied by a shortage of cars and wagons,
also leading to delays of days at terminals before shipments can join a train. Due to the aforementioned
infrastructure barriers and other issues, volatile transportation times on railways is also among the
core current barriers to rail transportation between China and Europe. Customers and their service
providers are often uncertain of when goods will arrive. The increase in transport times is manageable,
according to the practitioners, but logistics planning is even more difficult when transport times are
getting more and more volatile owing to unpredictable waiting times at important transport nodes.
In addition, in some regions aging railway infrastructure remains a barrier, but it is improving owing
to several BRI-related projects. Although damage of goods on the railway was named by the group as a
potential BRI barrier, it had the lowest importance among the barriers assessed (see Figure 3).

Maritime transport barriers: According to the practitioners, the MSR provides fewer barriers
compared with railway transportation. However, one barrier is overcapacities in sea freight impact
international logistics networks, and practitioners are undecided as to how this will impact the BRI.
As prices for sea freight between China and Europe are decreasing, this remains the dominant
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shipping option. Although, from a lead-time-perspective, rail transportation provides a viable option
compared with sea freight, taking the cost perspective into account, rail transportation is struggling to
compete. For logistics service providers and their customers, current sea freight prices impact their
strategic assessment of BRI railway corridors, and they are undecided as to how new developments
will impact future transportation routes. Additionally, the unclear influence of southern European
seaports on European–Chinese logistics networks remains a barrier for companies operating along the
BRI. The importance of this barrier is lower than others, but, with multiple Chinese investments in
southern European seaports [40,41], logistics service providers have to investigate how this will impact
on future transportation flows before investing accordingly.

Geopolitical barriers: Participants identified several geopolitical barriers throughout the
group exercise that impact on the operations of, and strategic planning for, logistics networks.
Chinese protectionism was rated as the most important barrier within this cluster. Company
representatives participating in the group exercise concluded that, typically, only Chinese companies
are involved in infrastructure projects along the BRI and foreign companies are prevented from
participating in the tendering process. The same holds true for other stakeholders in the network,
such as Chinese railway terminals, which are exclusively operated by Chinese companies, with no
open tendering. Although this barrier was assessed as very important at the workshop conducted in
September 2019, the Chinese president, Xi Jinping, directly addressed this issue in April 2019, when he
invited more countries to participate in China’s infrastructure projects. The continuing assessment
of this barrier as important suggests that Western companies are still undecided as to whether this
announcement represents a genuine effort to open up the initiative.

Second, missing harmonization of European and Chinese activities leads to a situation in which Western
companies fear that the potential of the BRI cannot be leveraged. Participants unanimously agreed that
the BRI can be beneficial for all stakeholders, but they fear that Europe is currently not taking an active
role in the BRI, missing the opportunity to help create the foundation for future logistics networks.
This is underlined by the statement of one participant:

Europe and China are the most important trade partners regarding the Belt and Road Initiative but
are not working together as closely as necessary. If everything is done correctly, the initiative can be a
win-win situation for all countries and stakeholders involved since it facilitates trade and consequently
economic development. But currently, it seems to me that Europe does not have a unified voice to talk
to China and to set up joint actions.

Third, participants stated that the risk of financial and political dependence of some countries remains
a barrier, as China provides many of the countries along the BRI with the cash with which to finance
infrastructure and other projects. Companies fear that less stable countries could fall into financial
difficulties from which they would struggle to recover, directly impacting international supply chains
in those regions. Fourth, most of the supply-chain-related BRI projects involve increased transport,
but companies operating on the BRI experience missing local acceptance for more transport. This can lead
to strikes and protests, giving rise to supply chain disruptions and delayed projects.

Regulatory barriers: Missing harmonization of customs was ranked as the most important BRI barrier
(see Figure 3). Specifically, participants stated that customs clearance for importing goods from China
to Europe is not harmonized and is handled differently in different European countries. This is
challenging, as goods and customs declarations are interpreted differently in different European
countries. For goods entering China, customs clearance still remains one of the major sources of
supply chain disruption. Therefore, the group unanimously agreed that inconsistent customs processes
between China and Europe form one of the major barriers preventing the success of the BRI. This is in
line with current research in this field that has concluded that trade facilitation can positively impact
the success of the BRI [57,58]. Closely connected to this and also among the most important barriers
are non-transparent laws and regulations. Companies with logistics operations between Europe and
China struggle to adapt their operations to constantly changing laws and regulation, mainly induced,
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from their point of view, by the Chinese side. This includes not only customs regulations, but also
safety regulations and rules for transporting goods via rail.

Internal barriers: These include barriers that a focal firm faces when operating on BRI routes
between China and Europe. Owing to the volatile nature of the BRI, companies experience the barrier
that long-term planning is difficult to achieve, especially when it comes to finding long-term partners
with which to set up logistics networks. Owing to the circumstances described when discussing rail
transportation barriers, with networks regularly changing, logistics service providers expend more
effort in constantly adjusting their networks than in establishing long-term cooperation with terminal
operators. In addition, definition of own role regarding the BRI (from a focal firm perspective) was identified
as a BRI barrier, although its importance is relatively low. Logistics service providers stated that they
do not yet know what their role in the BRI will be, regarding their active involvement and future
possibilities, if China reduces protectionism (e.g., becoming terminal operators or actively investing
in infrastructure). This indecisiveness is based on the volatile nature and uncertain future of BRI
developments from a focal firm perspective.

Informational barriers: According to the practitioners, data protection/data security is among the most
important barriers regarding the BRI. Participants fear that the data they have to divulge in order to
transport goods across a multitude of countries, especially when considering transporting goods by rail,
could be misused. Although they have no concrete evidence that their particular data has been misused
in the past, they have trust issues when it comes to data sharing with partners from foreign countries.
Researchers in this field have shown that, in the case of China, government support can increase
trust in data sharing, but it is also up to the cooperating companies to gain guanxi (China’s unique
form of interpersonal relationships) in order to gain trust and facilitate data sharing [59]. In addition,
tracking and tracing along the rail track remains an issue. This barrier was placed in this cluster owing to
its informational nature, although it also belongs with the rail-transport-related barriers. Company
representatives stressed that, for large parts of the rail route, especially entering and leaving Russia,
they do not know exactly where their containers are. Without information on location and expected
waiting times along the track, forecasting arrival times becomes even more challenging.

4.2. Strategies to Leverage the Potentials of the BRI

Through the NGT among 15 LSC professionals, strategies for four BRI barriers were synthesized.
Four BRI barriers—missing harmonization of customs, volatile prices for railway due to volatile
(and non-transparent) subsidy system, capacity shortage of railway infrastructure (e.g., terminals and
wagons/cars), and tracking and tracing along the rail track—were chosen by the group of 15 LSCM
professionals for strategy development (the second phase of NGT, problem solution) and a total set
of 20 strategies was proposed. Subsequently, all of the strategies were assessed according to their
effectiveness (impact on the barrier being resolved) and complexity (amount of resources necessary to
implement the strategy) through a subsequent questionnaire completed by 52 LSCM professionals.
The results can be seen in Table 3.
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Table 3. Strategies for dealing with BRI barriers.

BRI Barrier Strategy Effectiveness SD Effectiveness Complexity SD Complexity

Missing
harmonization of

customs

Digitalization of customs clearance process 6.19 0.90 5.79 1.23

Establishment of EU-wide standards for interpretation of goods 5.67 1.17 5.48 1.37

Creation of political associations to draw attention to the topic by lobbying 4.60 1.40 4.87 1.40

Volatile prices for
railway due to
volatile (and

non-transparent)
subsidy system

Block space agreements: customer, service providers and Chinese provinces agree
on volumes for a longer period and a fixed price 5.42 1.12 4.83 1.41

(Cross-industry) cooperation of multiple customers to consolidate volumes for
more bargaining power for stable prices 4.58 1.41 4.85 1.34

Establish cross-industry lobby organization to show China that volatile prices
keep customers from using the railway 4.29 1.72 4.48 1.32

Buy insurance to cover price volatility 4.19 1.51 4.62 1.61

Capacity shortage
of railway

infrastructure
(e.g., terminals and

wagons/cars)

Digitalized and standardized documents along the track to avoid waiting trains
due to incorrect documents 5.94 1.10 4.96 1.56

Upgrading of more double track sections to avoid waiting trains 5.58 1.17 5.15 1.34

Increased transparency on current and expected capacity bottlenecks and planned
construction works as well as impact on transit times 5.42 1.23 4.35 1.43

Having infrastructure expansion financed directly by European companies
instead of waiting for government action 5.10 1.30 5.44 1.31

More optimized, coordinated timetables of trains 5.08 1.43 4.44 1.63

Additional cross-border terminals around Brest/Malaszewicze 4.94 1.39 4.48 1.20

Cross-industry cooperation through a neutral, third-party authority that creates
synthesized transparency on customer orders and schedules them accordingly 4.94 1.36 4.88 1.37

Establishment of giga-cargo trains on the main tracks in the former Soviet Union 4.81 1.66 4.75 1.53

Creation of political associations to draw attention to the topic by lobbying 4.23 1.35 4.63 1.47

Tracking and
tracing along the

rail track

Logistics service providers put GPS trackers on containers by themselves 5.69 1.20 3.40 1.73

Implementation of a tracking system, similar to the one for ships, for trains 5.63 1.11 4.29 1.31

Establishment of data standards to regularly report train/container locations 5.42 1.10 5.10 1.29

Increase funding for further development and deployment of smart
interconnected train infrastructure 5.02 1.22 5.06 1.25
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In general, during the practitioner discussions it became obvious that dealing with many of
the BRI barriers requires governmental support from either the European or Chinese side, or both.
Therefore, companies participating in the group exercise were unable to tackle the barriers alone and
often had to react to changes rather than proactively addressing them.

This is especially true for one of the most important BRI barriers that was discussed. Although the
group managed to synthesize some strategies to manage issues regarding the missing harmonization
of customs, they clearly expressed the need for more government support, as they are directly affected
by customs procedures but have little influence on simplifying them. However, for unifying EU-wide
standards for customs clearance, government authorities should collaborate to ensure the practicability
of the processes and rules developed. In conjunction with this, the digitalization of customs clearance
processes on both sides would improve logistics efficiency for trading goods between Europe and
China, although the group agreed that this would be highly complex.

For dealing with volatile prices, some logistics service providers outlined that they are working
on block space agreements with their customers and the Chinese provinces to agree fixed volumes and
prices for longer than the typical quarter. Although this strategy has been very effective, implementing
it is complex, and customers must have very high volumes. Practitioners also stressed the importance
for cross-industry cooperation of consolidating volumes to increase bargaining power for more stable
prices. Other possible, but less effective strategies include insurances to cover price volatility or the
formal lobbying of the Chinese government.

To manage the capacity shortage of railway infrastructure, different approaches have been
developed that either utilize the existing capacity more efficiently or call for additional infrastructure
to relieve current bottlenecks. The utilization of existing capacities, as well as the upgrading of
additional capacities, was assessed as being effective but equally complex. To utilize the existing
capacity more efficiently, digitalized and standardized documents can assist clearance processes at
specific nodes to reduce waiting times. Digitalization could also assist in creating more transparency on
expected bottlenecks and construction works, and their impact on expected transit times. Without this
transparency, companies are unable to react promptly. Digitalization can also assist in scheduling order
fulfillment according to expected bottlenecks and transit times. However, with increasing demand
for rail transportation along the BRI, more efficient capacity utilization will not be enough, and either
governments or private actors must invest in physical infrastructure. More precisely, more double
track sections and additional cross-border terminals must be built to relieve the current bottleneck at
Brest/Malaszewicze. Indeed, the call for railway infrastructure expansion is in line with existing studies.
Lobyrev et al. [45] also suggest more infrastructure investments at the Poland-Belarus-border, since
railway volume is increasing but the terminal cannot cope with the increasing demand. Moreover, they
propose additional backup/backbone terminals and other measures to improve railway performance.
Zhao et al. also stress that existing railway capacities have to be managed more efficiently and propose
cargo consolidation centers before cargo is supplied to the terminals in order to facilitate a more
efficient flow of goods to the domestic terminals in China [43].

To manage tracking and tracing along the rail track, most logistics service providers offer a
container GPS tracking service, a widely used, relatively simple, and effective strategy. However,
data protocols and tracking systems are not standardized, so every logistics service provider has to
develop its own solution. Moreover, even if the location of goods is made visible, waiting times at
infrastructure nodes and construction works remain unpredictable.

4.3. Future Development Paths of the BRI

Following the procedure outlined in Section 3, 14 BRI development scenarios have been proposed
and assessed through the follow-up survey. Table 4 outlines the scenarios developed as well as the
overall results of the assessment, sorted by descending probability.
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Table 4. Overview of BRI scenario assessment by probability and vulnerability.

# Scenario Probability
(Mean) SD Probability Vulnerability

(Mean)
SD

Vulnerability

1

China’s protectionism
increases and Europe’s
dependence on China

increases

4.94 1.13 4.77 1.42

2

Owing to the BRI, industrial
production of Eastern

Europe moves further east
(industrial center of gravity

moves east)

4.81 1.18 4.25 1.19

3

Significant sea freight
volume from China to

Europe will be handled via
southern European seaports

4.38 1.39 4.06 1.17

4

Dobrá establishes itself in
the long term as a strong
intermodal terminal to

relieve Brest/Malaszewicze

4.23 1.12 3.37 1.04

5

Transport by rail from China
to Europe will become a
strong competitor to sea

freight

4.10 1.78 3.71 1.63

6

The Northern Sea Route will
be established as a viable

option for sea freight
between China and Europe

4.06 1.46 3.87 1.39

7

Import customs clearance to
Europe is carried out

according to a uniform
standard

4.04 1.47 3.06 1.32

8

China and Europe get closer
to each other and develop a
common strategy regarding

the BRI

3.96 1.56 3.62 1.76

9
IT standards for data

exchange among all partners
will be established

3.88 1.64 3.62 1.61

10 China reduces subsidies
drastically for railway 3.69 1.60 4.71 1.57

11

The United States of
America is increasingly

isolated from world trade by
the BRI

3.69 1.45 3.98 1.25

12 China and Europe reach a
free-trade agreement 3.62 1.60 3.37 1.68

13
Europe develops a unified

strategy for how to respond
to the BRI

3.33 1.55 3.54 1.38

14

New transport technologies,
e.g., Hyperloop, UAVs, and

AGVs, will disrupt the
logistics industry and make
the rail connection obsolete

2.58 1.47 3.79 1.64
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Figure 4 provides a graphical representation of the BRI scenario portfolio classified into four
different BRI scenario clusters (monitor, prepare, propel, exploit). Although the lines between those
clusters are not as narrow as displayed, the clusters aim to provide guidance to practitioners on
how to deal with those scenarios. Scenarios in the monitor cluster are less likely to become reality
but would increase the vulnerability of European–Chinese logistics networks. Therefore, companies
have to observe their development closely to track whether they become more probable. Scenarios
in the prepare cluster are more likely to become reality in the near future and may lead to increased
vulnerability. Therefore, companies need to prepare proactively for them and develop strategies that
take these scenarios into account. The propel cluster includes scenarios for less vulnerable, though
less probable, logistics networks between Europe and China. Scenarios in the exploit cluster must be
utilized in a beneficial way, since they are more likely to occur and can decrease the vulnerability of
European–Chinese logistics networks.

Analyzing Figure 4, it is obvious that most scenarios do not dramatically impact the vulnerability
of European-Chinese logistics networks. This could indicate that the participants are unsure about the
scenarios’ impact on vulnerability; however, the probabilities of the scenarios are diverse and provide a
valuable guide for practice. The practitioners believe that, owing to the BRI, the resulting logistics
connection of Eurasian countries and their corresponding economic development and industrial
production could move far eastward from Europe. In addition, practitioners from Central Europe
expect that China’s protectionism will increase and participation in tendering processes will only be
possible for Chinese firms, despite China’s expressed willingness to open up. Moreover, European
companies need to prepare for, or at least analyze the possibility of, a volume shift from northern to
southern European seaports. This could lead to a need for service providers to build their competence
and capacity in the southern European region. This scenario does not predict how much volume will
shift, and it does not necessarily imply that northern European seaports will lose importance. However,
it is a scenario that companies operating in European–Chinese logistics networks should consider and
prepare for.

Participants identified the current cross-border railway terminal at Malaszewicze/Brest as a major
bottleneck for rail transportation and asserted that the development of Dobrá (Slovakia) as an additional
terminal could relieve this situation. This scenario is in the exploit cluster, as it was assessed as more
likely to become reality, and would decrease the vulnerability of current logistics networks. Moreover,
LSCM practitioners think that it is more likely that railway transport between Europe and China will
become a strong competitor over sea freight in the near future. Nevertheless, this does not necessarily
mean that this transportation mode is about to take over the sea freight volume completely. Since the
volume currently transported via rail is much lower than the sea freight volume, it is more likely that
becoming a competitor in this case means that rail transportation will develop into a reliable second
option after sea freight and will be more implemented by practitioners as a result of it. The scenario in
which the import customs clearance to Europe is carried out with uniform standards has been assessed
as the scenario with the highest positive impact on the vulnerability of European-Chinese logistics
networks, meaning that less disruptions would occur if this scenario becomes reality. This is underlined
by the previous finding that the BRI challenge of missing harmonization of customs has been assessed as
the most significant barrier (see Figure 3) in the path to enable more efficient operations along the BRI
corridors. The practitioners participating in the assessment are also undecided as to whether China
and Europe should get closer to each other and develop a common strategy regarding the BRI, or
whether IT standards for data exchange among the involved parties will be established, although both
scenarios would slightly decrease the vulnerability. Moreover, it is viewed as more unlikely that the
United States will be increasingly isolated from world trade due to better trade connections between
Asia, Europe and Africa generated through the BRI. One of the scenarios clearly placed in the monitor
cluster is that China will drastically reduce subsidies for the rail route within the next five to ten years.
BRI has been clearly positioned as one of China’s major long-term strategies, so it seems unlikely that
support for rail connections will decrease.
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Two scenarios are clearly placed in the propel cluster, meaning that those scenarios may be unlikely,
but their realization should be forced from an LSCM perspective, since their becoming reality would
generate more efficient operations with fewer disruptions along the paths between Europe and China.
First, a free trade agreement between Europe and China would decrease the vulnerability of networks
between those regions and would be beneficial for LSCM. Second, a unified European strategy on how
to respond to the BRI has been assessed as beneficial from an LSCM perspective, but is even less likely
than the aforementioned scenario of a free trade agreement. Lastly, the scenario that new technologies
such as Hyperloops of automatically guided vehicles will make the rail connection obsolete has been
assessed as highly unlikely.

5. Implications

By systematically synthesizing LSCM practitioners’ knowledge on the BRI through a moderated
on-site group exercise among 15 LSCM professionals building on the NGT, followed by a
post-assessment through an online questionnaire among 52 LSC practitioners, the study outlined a
coherent picture of the current barriers and development paths of the BRI from an LSCM perspective
and provided strategies for dealing with important barriers. Specifically, 17 barriers that inhibit efficient
operations within European-Chinese logistics networks were identified and their importance assessed.
Those barriers are gathered into the clusters rail transport barriers, maritime transport barriers, geopolitical
barriers, regulatory barriers, internal barriers, and informational barriers, based on which the group derived
20 strategies for dealing with important barriers, that were subsequently assessed by the group of 52
LSCM professionals according to each strategy’s effectiveness and complexity. Moreover, 14 conceivable
development scenarios for the BRI have been proposed through the group exercise and assessed
according to their probability and impact on the vulnerability of European–Chinese logistics networks
through the follow-up online questionnaire. This study is therefore the first of its kind seeking to
outline current barriers and development paths of the BRI from a LSCM perspective and attempting to
close the gap between research and practice in this field, thereby contributing to both sides equally.

For LSCM research, the study provides a holistic overview of current BRI barriers. This will
allow researchers to better understand the current problems and needs of practice and align research
activities accordingly to contribute to addressing existing problems. Although this study cannot
seek to overcome all the barriers identified, it can contribute to the discussion and propose, among
other measures, capacity utilization schemes for rail transportation, utilization of artificial intelligence
algorithms for arrival forecasting, or assessing optimal network configurations to relieve current
infrastructure bottlenecks. Moreover, owing to the vague and unpredictable nature of the BRI and its
projects, this study can contribute to a more comprehensive understanding by calling on researchers to
conduct more in-depth scenario analysis than has been possible here. This study must be understood
as only the starting point.

For practice, the study seeks to provide a more comprehensive understanding of the BRI and its
implications from an LSCM perspective. Although leaving their refinement to practice, the strategies
suggested for dealing with important BRI barriers suggest valid future directions for dealing with
them. However, the group discussions and results also indicate that most of the present BRI barriers
that companies operating in European–Chinese logistics networks face can only be overcome with
government support, either from the European or the Chinese side. Therefore, this study can assist
government actors in better understanding the needs of practice. However, before implementing
countermeasures at a government level, further, closer discussions between government stakeholders
and companies are necessary.

Moreover, it must be acknowledged that the study is the first of its kind that has sought to
contribute to the analysis of the future development of the BRI and its impact on LSCM. By developing
14 conceivable scenarios and assessing them in terms of probability and vulnerability, the group
has provided practitioners with a first indication of possible future developments. Through the
classification into monitor, prepare, propel, and exploit scenarios, practitioners have been provided with
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a guide for dealing with these scenarios, although it is acknowledged that their development needs
closer investigation.

Furthermore, throughout the group exercise, it became obvious that, for rail transportation in
particular, the state of development regarding digital technologies is low, but further digitalization
could lead to more efficient operations along the track. To improve this, not only researchers and
practitioners, but also governmental institutions, could work together to develop digital tools and
solutions, thus improving the efficiency of the rail silk road. However, this must go hand-in-hand with
physical infrastructure expansion to leverage the full potential of the BRI with regard to rail transport.

6. Final Remarks

Although this study is the first of its kind that has sought to outline a comprehensive picture
of the BRI from an LSCM perspective, by synthesizing the current BRI barriers, providing possible
strategies to overcome these barriers, and outlining possible future development scenarios for the BRI,
no study is without limitations.

First, the BRI aims to facilitate more efficient trade between Europe, China, and Africa by improving
infrastructure at different levels. However, this study focused only on BRI barriers and developments
between Europe and China, and excluded Africa from the discussion. However, that continent is
fundamental to the overall initiative, and China is investing heavily in improving infrastructure in
several African countries. Nevertheless, the European–Chinese trade relationship remains one of the
most important in the world and is key to the overall success of the BRI. To derive more focused results,
the study limited the group exercise to European–Chinese logistics networks, but investigating the
BRI’s implications for African countries is still a necessary task for future researchers.

Second, the LSCM professionals participating in the NGT group exercise were all employed in
Western European companies, mostly of German origin. Although some of the individual participants
were of Chinese origin, no Chinese company took part in the exercise. Thus, it can be concluded that
the set of practitioners is likely to have expressed a European point of view on the BRI. Nevertheless,
all participants had close connections to Chinese companies and the Chinese market, and their
long experience in the field of European–Chinese logistics networks can be considered valuable.
Additionally, no participant from a public authority or governmental institution was included in the
NGT group exercise, which can account for bias, since their perspective was not considered. However,
one participant of the NGT group exercise was from an LSCM association that seeks to bridge the
gap between industry and governments. Nevertheless, considering both perspectives in a more even
compilation of the group might have been insightful as well.

Third, from a methodological point of view, the limited sample size (15 professionals),
though sufficient to synthesize the experts’ knowledge through the NGT, a proven method for
extracting LSCM practitioners’ knowledge in a certain field, nevertheless prevents the study from
drawing more fine-grained conclusions. In particular, the assessments of barriers, strategies, and
development scenarios through the follow-up survey among 52 LSCM professionals should be
understood as a first indication regarding specific developments, rather than an in-depth quantitative
study. Nevertheless, the assessments provide a condensed opinion of LSCM professionals with
longstanding experience in their field and can therefore be beneficial for other practitioners.

In summary, this study should be understood as a call for further research on the BRI and its
implications for LSCM. For all the areas covered by this study, further quantitative research is necessary
to provide more precise results. However, the study is the first of its kind to aim specifically at
identifying current barriers resulting from the BRI from an LSCM perspective and outlining future
development scenarios for an initiative that will be of great importance for companies operating in
international logistics networks.
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