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Abstract: The primary research that underpins this paper seeks to explore the applications of
blockchain technology on a specific international corridor and to draw policy implications for decision
makers. To analyze the bottlenecks of operating on the New Silk Road and to identify opportunities
for applying the blockchain technology on this corridor, a survey was conducted among main train
operators and experts working on this route. These responses provide insight into the issues related
to the adoption of blockchain technology from front-line actors. The top three challenges are lack of
capacities, congestion at transshipment terminals, and slow border crossing. Through the application
of blockchain technology, the operators are presented with opportunities for improved accuracy
in the processing of data and information, higher reliability of information flows through failure-
free transfer of information, and improved traceability of supply chains through irrevocable input
of status information. Currently, 50% of the respondents have started to implement blockchain
applications or have an actual interest to apply blockchain solutions. For a wider implementation
of blockchain solutions, business models need to be developed allowing private and permissioned
access that is accepted and open for parties involved. Policy makers should facilitate these digital
innovations through flexible and harmonized legal regulations on an international level.

Keywords: New Silk Road; blockchain; international logistics networks; supply chains

1. Introduction

The concept of Industry 4.0, and especially the application of digital transactions,
data platforms, sensor technologies, and artificial intelligence, distributed ledger technolo-
gies (DLT) and blockchain solutions which can then create new opportunities to control
and facilitate trade and transport services along the New Silk Road. DLT is used as an
“umbrella term for technologies that store, distribute or exchange, publicly or privately,
value between entities/users/peers based on shared transaction ledgers [1] (p. 7).” It is “fre-
quently described as an “authoritative shared truth’” ... in a peer-to-peer fashion without
needing to rely on a single, centralized, or fully trusted party [2] (p. 10).”

Blockchain is “a specific type of DLT which distributes the storage, organization,
and verification of hash pointers to a group of computers as opposed to storing them in a
central database of an enterprise resource planning (ERP) system [3].”

“Blockchain is one type of DLT in which each piece of new data (a block) added to
the shared ledger is attached in a sequential order to all the previous blocks (the chain) [4]
(p. 6).” The registered users of a blockchain jointly have the permissions to write, read,
and store data and information. This distinguishes it from a conventional database, which is
usually maintained by one central authority. With blockchain technology, transactions
between companies, individuals, or public institutions can be carried out and verified
almost in real time without an intermediary.
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The objectives of the research which underpins this paper were to identify challenges
for the traffic on the New Silk Road and to explore the motivation of market players to use
blockchain technology and their expectations of the possibility of blockchain technology
applications to increase efficiency and security of the trade and transportation. The paper
aims to derive recommendations for entrepreneurs and policy makers for implementing
blockchain technology on this specific international corridor.

The research questions were: (1) which challenges exist for operating on the New Silk
Road?; (2) which opportunities do front line actors see for blockchain technology to meet
these challenges?; and (3) what should be done to facilitate implementation of blockchain
on the New Silk Road?

The scope of this paper is limited to blockchain technology in its application to the
New Silk Road and focuses on economic and institutional problems, primarily.

The methodology applied for the purpose of this paper consists of a literature review,
analyzing benchmark cases and practical examples (TradeLens, DB Schenker, Essen, Ger-
many) as well as a survey among market players who are active on this corridor. The survey
which was based on the stated preference method consisted of three closed multiple choice
and two open questions. The survey was conducted online in one round with follow-up
during the period from September 2020 to March 2021.

A total of 23 questionnaires were sent to major train operators, terminal operators,
shippers, and researchers active in this field, such as train operators or terminal operators
offering transport services along the New Silk Road. Out of 23 questionnaires the survey
received 14 responses, all from senior managers or executive-level decision makers. Al-
though this number might be considered as comparably low, it can be seen as significantly
representative survey on the very narrow niche market of the New Silk Road with a small
number of operators.

Blockchain technology makes it possible to track different transactions along the
whole supply chain in a secure and traceable manner. The documented transactions
and data are irrevocably stored in the blockchain and cannot be used or read without
consensus. Every time a consignment is being transported or handled, the transaction
can be documented, creating a permanent history from the manufacturer to the trader or
consumer. If the parties agree to use a certain blockchain platform, time delays because of
missing or incomplete information could be reduced and incorrect data can be detected
easily. Through automated data processing and auto-executing algorithms (if > then)—so
called “smart contracts”—the manual processing of data (e.g., checking and confirming)
can be eliminated which saves costs and time.

Although the practical applications of blockchain solutions in logistics are still in
their nascent phase, there have been several papers and studies on blockchain in supply
chains [5] (p. 884). For the maritime transport, a comprehensive literature review of
positive impacts and challenges/barriers was performed in [6]. The authors identified and
described 20 positive impacts and 20 challenges [6] (pp. 6,7, 11, 12).

A review of blockchain projects in all industry sectors showed that food supply chains
is the most represented area for application with 22 solutions out of 43 identified applica-
tions. Concerning the transport sector, the review identified two applications [7] (p. 728).

Nevertheless, what is missing and urgently needed is a body of knowledge and
experience related to the application of blockchain technology to actual logistics systems.

Especially for very complex and global supply chains, blockchain technology can
offer the unique advantages of guaranteeing consensus, immutability, and highest levels
of security. Moreover, blockchain plays a potential role in enabling autonomous supply
chains (Arun Samuga, cited in [8]). This is especially relevant for regulated supply chains of
highly sensitive commodities where blockchain technology is seen as a preferred solution
for secure traceability, e.g., for pharmaceutical products (see [9]).

Much of today’s international trade transactions are still documented using traditional
paper documents, such as Bill of Lading (B/L) in seaborne trade. The submission of a
clean, original paper B/L to the bank is still a precondition for the approval of delivery and
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release of payment according to trade contracts including Letter of Credits (L/C). In the
current traditional system, a “clean” B/L means that there are no remarks on this paper
document in relation to damages or incompleteness of the delivery. With application of a
smart contract using blockchain technology, the proof of delivery (including condition of
the consignment) and the corresponding release of payment can be realized automatically
and in a secure manner.

The potential savings in cost and time through the replacement of paper documents
by digital information is enormous as largely paper-based processes slow down almost all
steps and are also susceptible to a high error rate due to the iterative, manual transmission
of information. It is estimated that the present analogue system costs about one trillion
dollars or 5-10% of the value of the goods traded internationally each year [10] (p. 20).

Blockchain technology can be applied to assist managing cargo flows as well as assets
such as containers, trailers, pallets, handling equipment, and rail and road infrastructure. [11].

Of course, blockchain solutions are not a panacea. The disadvantages are well docu-
mented and include relatively higher costs, time-consuming information transfers, and the
required capacity to handle big data [4] (pp. 14-17). Another disadvantage of blockchain
indicated in the literature is the high consumption of energy used for data storage and
processing. One of the first publications to pay attention to these issues was work carried
out by O'Dwyer & Malone. These researchers analyzed the energy consumption by Bit-
coin [12]. Estimating the amount of energy used to implement blockchain is made more
difficult due to the fact that data can be stored in many places on various devices. The lack
of knowledge of their full specification excludes the possibility of estimating the amount of
energy consumed by them [13] (p. 7). This is an evolving area of research and evidence.

According to another team of authors, the energy consumption needed for blockchain
is significantly higher than in the case of centralized data storage and processing systems.
The differences in energy consumption, however, are not so large that they could be
perceived in the context of the entire economy. Additionally, these authors point out that
the increase in the number of data and processing operations does not significantly increase
energy consumption. Thus, the expansion of systems supported by blockchain should not
cause a large increase in energy consumption [14] (p. 607).

Nevertheless, the advantages out way any drawbacks. The primary research that
underpins this paper sought to explore the applications of blockchain technology on a
specific international corridor and to draw policy implications for decision makers.

2. Blockchain Application in Supply Chains

Due to its characteristics, blockchain is widely used in supply chains. A bibliometric
analysis of the subject entries was carried out in two popular databases of the scientific
journals Scopus and Web of Science Core Collection (WoS CC). Two queries were developed
for the analysis. In both queries the subject entries were searched in: title, abstract, and key-
words. The first query searched for “Blockchain” and “case study” and “supply chain”.
The second query searched for: “Blockchain” and “best practice” and “supply chain”.
The analyses were conducted on 6 April 2021. The results of the analysis are presented
in Figure 1.

The results presented in the above charts show that the number of scientific publica-
tions on using blockchain in supply chains is growing every year. Similarly, the number
cited, although this relationship is not so obvious here, is clearly visible only in the Web of
Science Core Collection database. It should be noted that the subject of blockchain is up-to-
date and has been described for about four years. According to Fu and Zhu, blockchain
technology will reduce the costs of the supply chain and logistics by 15%, which will affect
the profits and profitability of enterprises [15]. Dujak & Sajter indicate the possibility of
using blockchain in three areas in supply chains: traceability and visibility enhancements,
improved demand forecasting, and open access [16] (p. 36). From the point of view of this
publication, improved demand forecasting is of the least importance. The remaining areas
will be described in more detail.
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Figure 1. Results of the bibliometric analysis. (Source: own elaboration) (2021* The number of publications and citations in
2021 was estimated based on the numbers from the first quarter of 2021 (a linear model was used, the numbers from the
first quarter was multiplied by 4)).

The use of blockchain to improve security and traceability is one of the basic areas of
its application in supply chains. There are many examples of the use of this technology
in literature. The widely known Walmart-IBM case study used blockchain technology
for tracking mangoes from farm to store. By using blockchain, there was a reduced time
of tracking the package of mangoes from the farm to the store, from several days to two
seconds. [17]. A solution was also developed to increase the availability of information
about food products, thanks to the consumers having full information about the products
they buy [18]. In the area of open access, the greatest benefits for supply chains are
obvious. Maersk and IBM have developed an open blockchain solution for container
tracking. This solution is useful not only to partners in the supply chain, but also to
insurance companies and banks. The use of blockchain to track cargo reduces risk and
lowers insurance rate [19]. The IBM solution is delivered to a wider range of companies
including General Motors, Procter and Gamble, Agility Logistics, Singapore Custom:s,
Peruvian Customs, APM Terminals, PSA International, and Guangdong Inspection and
Quarantine Bureau for trade corridors in and out of China [20].

Kumar et al. indicate the importance of blockchain in the implementation of smart
contracts, i.e., those framed between the exporters and importers which record the quality,
quantity, delivery date, and other clauses decided by the trading entities while agreeing.
If the conditions are met, the payment is released automatically to the exporter. These au-
thors also indicate the most important areas of blockchain application in the supply chain:
data integrity, decentralized processing, and traceability [21].

Blockchain can also support the implementation of the concept of sustainable devel-
opment. It supports sustainable development in aspects such as market disintermediation,
operational efficiencies, cost efficiency, value creation opportunities (economic sustainabil-
ity), empowering trust, food safety (social sustainability), and reducing the environmental
logistic footprint (environmental sustainability) [22] (p. 366). Blockchain also allows for the
constant tracking of material and commodity flows on trade routes, supply chains, and sup-
ply networks. It is therefore possible to identify the origin of raw materials and products.
Thus, blockchain technology has potential to support ethical sourcing strategies [23].

Venkatesh et al. present the concept of blockchain-based supply chain social sus-
tainability management (BSCSSM) system. The system consists of main modules such as
production and logistics traceability, supply chain transparency, labor and human rights,
and workplace health and safety. Thanks to it, it is possible to comprehensively manage
aspects of sustainable development throughout the entire supply chain. According to the
authors, such a solution can also be successfully used in the case of trade routes, such as
the New Silk Road [24].

Shoaib et al. explored blockchain-based supply chain success factors. As a result
of literature, research, and surveys on a sample of 64 people (from 22 countries), the au-
thors determined the leading success factors as trackability, traceability, simplification
of current paradigms, data access control in SCM, human safety, auditability in SCM,
problem solution, quality fairness, environmentally friendly, and automation [25] (p. 2127).
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It should also be noted that the results of the conducted research also indicate the con-
cerns of enterprises related to the use of blockchain and the resource requirements in this
solution [26].

To sum up, the use of blockchain in supply chains is very broad and is becoming
increasingly popular. The identified applications and good practices which are poten-
tially applicable on the New Silk Road include traceability and visibility enhancements,
supporting open access, smart contracts, and supporting sustainable logistics development.

3. The New Silk Road as an International Intermodal Logistics Network

The New Silk Road or the “Iron Silk Road” consists of several rail corridors con-
necting China and Europe. The four major corridors run from China directly via Russia,
Mongolia/Russia, Kazakhstan/Russia, or Central Asia/Caucasus/Turkey to Europe (see
Figure 2).
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Figure 2. China Express Railway Plan. (Source China Rail Express Plan, cited in [27] (p. 163)).

Although the vast majority of trade between China and Europe uses the sea connection
(“One Road”), the Iron Silk Road (“One Belt”) has been developing dynamically since the
early 1970s. Nonetheless, real progress has been recorded over the last ten years. The rail
links between Europe and Asia have proved as efficient and resilient connections within
an international logistics network, as shown in Figure 3.

A peculiar characteristic of the land-based Silk Road is the relatively higher number
of parties and infrastructure involved, compared to that in sea transport. The network
consists of a variety of structural elements (parties, infra- and supra-structure) and com-
plex information and physical flow processes. Major reasons for this complexity are the
involvement of different national administrations and railway organizations with different
technical and regulatory standards, border crossings, and parties involved.

This high complexity often results in a lack of traceability and delays due to different
IT systems and platforms, partly still paper-based procedures and bottlenecks at border
crossings. This results in often non-transparent, slow and consecutive workflows of the
parties involved.

Therefore, expanding the New Silk Road from a niche market to “mainstream” would
require, among others, the establishment of highly efficient and reliable processes and
control of the interactions between all interlinked partners.



Logistics 2021, 5, 55

6 of 14

Container Block Trains China - Europe / Asia
(including Russia)

14,000 300
12,000 250
10,000 200
8,000
150
6,000

4,000 100

2,000 50

201 201 201 201 201 201 201 201 201 202
1 2 3 4 5 6 7 8 9 0

mmmm Number Block Trains ' 17 = 42 | 80 308 815 1,7023,6736,3638,22512,40
Yearly Growth Rate 147 90 285 165 109 116 73 29 51

Number of Block Trains per year
Yearly Growth Rate %

Figure 3. Container block trains between China and Europe/Asia (compiled from China Railways,
Belt and Road Portal).

4. Challenges and Opportunities for Blockchain Solutions along the New Silk Road

To analyze the bottlenecks of operating on the New Silk Road and to identify oppor-
tunities for applying the blockchain technology on this corridor, a survey was conducted
among main train operators and experts working on this route. Out of 23 requests, the sur-
vey received 14 responses (feedback rate of 61%). Detailed characteristics of the respondents
are presented in Table 1.

Table 1. Detailed characteristics of the respondents (source: own elaboration).

Country/Company Type Forwarding Research Shipper  Terminal Operator Train Operator Total
China 1 2 3
Germany 1 1 1 3
Croatia 1 1
Lithuania 1 1 2
Netherlands 1 1
Poland 2 1 3
Russia 1 1
Total 3 3 2 2 4 14

These responses provide insight into the issues related to the adoption of blockchain
technology from front-line actors.

Figure 4 shows a high concentration of answers received in the median range with
a high proportion of respondents claiming to have knowledge and experience with
blockchain technology i.e., rating 3 (experienced) with 64.3%. An equal number indicated
high or low experience i.e., 14.3% each. Only 21.4% of the participants rate themselves with
low experience and little knowledge considering blockchain and smart contracts topics,
cumulating rating 1 (low experience) with 7.1% and rating 2 with 14.3%.

Overall, a high percentage share of 78.6% of the participants assess themselves as
having gained significant experience and knowledge in this area. Moreover, neither the
extremes, 0 = no experience available or 5 = highly experienced, were chosen by the
participants. Both arguments being presented could underline that, on the one hand,
profound content will be reflected upon when looking to the other questions due to the
high percentage share of professionals answering the survey, but also that some potential
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in terms of gaining experience and knowledge in blockchain and smart contracts can still
be achieved.

How do you rate your knowledge and experience
concerning blockchain and smart contracts?
"
£ 100%
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Figure 4. Knowledge and experience concerning blockchain and smart contracts (source: own elaboration).

Considering the challenges on the New Silk Road, the survey reveals that slow opera-
tion at border crossings is seen as the highest risk with a 36% share of received answers
with the rating “high”. (see Figure 5) The congestion at transshipment terminals is second
when looking to possible challenges with rating “high”. In this survey, 29% of participants
rate this challenge as high. The third place is shared by five other challenges, namely lack
of capacities, unpunctual or unreliable rail operation, the lack of information on the actual
status of the container, the low capacity utilization, and damages and pilferage, which each
score a 1% share of answers received.

What challenges do you see yourself confronted with in particular with
the traffic on the New Silk Road?
100%
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Figure 5. Challenge for the traffic on the New Silk Road (source: own elaboration).

When considering challenges with “high” or “medium” ratings, the top three are
lack of capacities (93% of all ratings), congestion at transshipment terminals (86% of all
ratings), and slow border crossing (79% of all ratings). Interestingly, these top three as
medium- and high-rated challenges share the same answer possibilities which one could
argue reflects the common orientation of realistic challenges being confronted with the
traffic on the New Silk Road. The high importance of these challenges reflects the present,
and often problematic, situation at border crossings and terminals, which is mostly caused
by insufficient capacities but also by slow commercial procedures. It is remarkable that
43% of all respondents stated that unclear, incomplete, or missing freight documentation is
a medium or high challenge for the traffic.
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Looking to the lowest ratings, unpunctual or unreliable rail operation is rated lowest
by 57% of respondents, followed with 50% each to the challenges of low capacity utilization
and damages and pilferage. Interestingly, 21% of the participants highlighted the latter
challenge as a non-existing challenge when focusing on security and safety along the New
Silk Road. When considering challenges ratings with “not existing” or “low”, the top
three are damages and pilferage (71% of all ratings), low capacity utilization (64% of all
ratings), and unpunctual or unreliable rail operation (64% of all ratings). This is remarkable
because, in the early years of rail traffic along these routes, unreliability, damages, and lack
of security were seen as major problems. Obviously, these former challenges seem to have
been solved by modern block train concepts and operations.

Figure 6 presents the ratings of the participants referring to whether the possible
area could have a low, medium or high impact on efficiency and security of trade and
transport when considering blockchain solutions. By far “improved accuracy for processing
of data and information” with a 79% share of received answers in this area reflects the
highest rating, followed by “higher reliability of information flows through failure free transfer of
information” with 64%, and, as third place, “traceability of supply chains through irrevocable
input of status information” with a 57% share of answers received. In total, five out of seven
possible areas have a higher rating in “high” than in “medium” or “low”, thus reflecting
the significant impact on efficiency and security of trade and transport when focusing on
blockchain solutions.

In which areas do you think blockchain solutions could increase the efficiency and security
of trade and transport?
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Figure 6. Opportunities for trade and transport through blockchain (source: own elaboration).

Furthermore, two areas can be highlighted where the “medium” rating outweighs the
other ratings within the same area. These are “higher reliability of physical flows through predic-
tive and proactive operation” with 50% and “faster workflow in checking, processing, acceptance of
information and decision making” with 43%. However, the latter area is closely followed with
a 36% share of answers received in the rating of “high” and 21% of participants reflecting
this area with a “low” impact on the other side, thus turning this area into an arguable
discussion point with no clear consensus compared to the other six areas of this question.
This shows that some respondents doubt that blockchain will facilitate the workflows.

Concerning the question “Have you already tested blockchain solutions in your own
company? If so, for which application?”, seven respondents answered “No”, three an-
swered “No, but we want to try”, and four with “Yes”. That shows that the actual interest
to apply blockchain solutions is 50/50. Companies which already tested blockchain in-
clude German Railways, Russian Railways, and a Chinese platform operator using an
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own designed Smart Container Global Tracing System. All the systems are in a testing or
upgrading phase.

Finally, the open question “What would have to be done so that blockchain technology
can also facilitate trade and transport on the New Silk Route?” was raised in the survey.
As fields of actions, the following aspects were recommended by the respondents of the
survey (wording in italic):

Governance and Business Model

- “Co-operation

- Organizational structure which can be agreed with all the participants and strong IT platform.

- Push trust and compliance

- Finding champions (shippers, railway companies, logistics service providers and freight
forwarders) to introduce/develop blockchain solutions on the New Silk Route.

- It's a wide topic with several scenarios, linked to trading company, logistics, customs,
CIQ China Inspection and Quarantine, insurance company, bank, etc.

- Enterprises must learn to share data for better end-to-end supply chain performance.”

Knowledge and Competencies

- “Improvement of competencies for blockchain technologies Incorporation at companies and
government level (customs and border services, tax administration, sanitary control and etc.)
- Knowledge about Blockchain technology and its use has to be improved”

Standardization

- “Standardization
- Harmonization/standardization of dataflows of involved parties”

Regulatory Framework

- "Legal implications must be considered
- Bureaucracy should be cut and customs law liberalized.”

“Blockchain technology is still being developed. The more applications there are, the more
trust this technology will gain. Using blockchain technology is not only a simple
implementation of the tool but changes the communication and co-operation model in
supply chain—and therefore it requires more time.” (one respondent of the survey)

Due to the used ordinal scales, it is not possible to test hypotheses. However, it is
possible to apply the basic methods of descriptive statistics and the study of the Spear-
man’s rho correlation. It should be stated that the most frequent answer in the questions
regarding the challenges related to the implementation of blockchain solutions on the New
Silk Road was the answer “Medium”. The median for the responses was also the same
(assuming that the responses could be ranked in ascending order: “Not Existing”, “Low”,
“Medium”, “High”). In questions about the opportunities brought by the implementation
of blockchain solutions, the most common answer was “High”, and the median was also
the same (assuming the same ranking of answers as in the case of questions related to
challenges). An important observation is also the relationship between knowledge and
experience concerning blockchain of responders and their assessment of the challenges and
opportunities offered by the implementation of blockchain solutions on the New Silk Road.
The analysis with the Spearman’s rho showed that there is a statistically significant negative
correlation (rho = —0.66, p-Value = 0.009 assuming o = 0.05) between the self-assessment
of the respondent’s knowledge, experience, and challenges posed by the implementa-
tion of blockchain solutions on the New Silk Road. This means that respondents with
more knowledge and experience see fewer challenges and consider the implementation of
Blockchain solutions on the New Silk Road more realistic. No other statistically significant
relationships were found.

It can be summarized that blockchain solutions are seen as a potential tool for improv-
ing the conditions for trading along the New Silk Road through more secure and efficient
documentation and transaction processes, especially because of the high complexity of
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countries and parties involved. For the success of blockchain, some essential preconditions
must be ensured.

5. Platform Governance and Business Models

Concerning the type of access to the DLT, one can distinguish between “open” and
“closed” networks (For a detailed explanation of DLT’s see [28-30]). Publicly available and
permissionless DLT’s are the most decentralized form with the least control by one actor.
This kind of DLT is considered as the most secure format, but requires highest computing
power and is comparably slow (for example, Bitcoin). Another type of public DLT’s are
those that are public but permissioned. They are still open as everybody can view the
content, but writing transactions are allowed for authorized users only. An example in the
application of transport could be the registration and monitoring of transport vehicles and
equipment (automobiles, wagons, containers, etc.) in the future (see also [4]) (p. 12).

In supply chains the stakeholders have a vital interest to protect their commercial
data and to keep competitive advantages. This is an argument to prefer a closed type
of blockchain. On the other hand, the benefits from blockchain can only be disclosed if
the platform is open for possibly all parties involved in a certain supply chain. On the
New Silk Road, a variety and high number of different private and administrative parties
are involved. This calls for an authorization scheme to read and write, namely a closed,
permissioned blockchain. These blockchain solutions are private systems in which only
authorized users are granted access to join, view, and publish data. Permissioned users can
securely record transactions and exchange information between one another.

It is obvious that the installation and maintenance of a blockchain platform needs
administration. This administration can be assured by a single organization (private
permissioned type) or by a set of parties (consortium type).

The experiences with “TradeLens” (See https:/ /www.tradelens.com/, accessed on
25 March 2021) as one of the first operating blockchain platforms in overseas trade show
that successful operation is possible only if acceptance and participation of a wider market
share can be achieved. Strict neutrality and a non-discriminatory practice are preconditions.
TradeLens is a closed, permissioned blockchain platform. Permissioned blockchains are
private ecosystems whereby only authorized users are granted access to join, view, and pub-
lish data. Permissionless blockchains are open ecosystems that let any user access and
interact with the network. Cryptocurrencies typically run on permissionless blockchains
so they are distributed, transparent, and able to offer nearly total anonymity [31]. Having
started as a partnership between Maersk and IBM, TradeLens was confronted with a great
deal of hesitance from other shipping lines to use the platform. Only after revision of the
partnership model, so that Maersk had no more control than other ocean carrier members
over the platform governance, could the platform experience more acceptance by other
industry leaders to join (see [4] (p. 25)).

For trades along the New Silk Road, permissioned blockchains should be the preferred
solution since trade data are sensitive and need to be accessible by authorized users only.
For the platform administration, several options are feasible.

In principle blockchain solutions can be managed by:

- IT-infrastructure providers and application developers
open, user neutral platforms
“Blockchain as a Service”
Example: Hyperledger (See https:/ /www.hyperledger.org/use/fabric, accessed on 25
March 2021), VeChain (See https:/ /www.vechain.com/product/toolchain, accessed
on 25 March 2021)
- Financial institutions, banks
example: Corda (See https://www.corda.net/, accessed on 25 March 2021)
- Transportation and logistics systems providers
Shipping Lines, Railway companies, Intermodal operators
Example: TradeLens (See https:/ /www.tradelens.com/, accessed on 25 March 2021)


https://www.tradelens.com/
https://www.hyperledger.org/use/fabric
https://www.vechain.com/product/toolchain
https://www.corda.net/
https://www.tradelens.com/
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- Logistics platform operators

(ports, logistics parks)

To ensure neutrality, the IT-infrastructure providers and application developers are
widely accepted by market participants. Nevertheless, transport operators are the main
beneficiaries and drivers of the process.

Concerning the New Silk Road, a consortium of participating railway companies
seems to be the most feasible solution to “order” a blockchain platform which is imple-
mented by an IT company. First initiatives to establish blockchain technology exist:

Example DB Cargo Eurasia

The Deutsche Bahn DB (German railways) has been operating on the New Silk Road
for more than 12 years. Since 2018, DB Cargo Eurasia GmbH is the DB-owned operator on
the Trans-Eurasian corridor. It offers up to nine train departures every week connecting
Germany with Russia and China.

Within the Seven Railways Agreement, the partners Chinese Railways (CR), Kazakh
Railways (KTZ), Mongpolian Railways (UBTZ), Russian Railways (RZD), White Russian
Railways (BC), Polish Railways (PKP), and German Railways (DB) have been meeting
and discussing joint blockchain solutions for the trade and traffic concerning this route
since 2016. The main objectives are the improved tracking and tracing of containers,
safer and easier exchange of data, and organizing paperless international rail transportation
(see [32,33]).

The innovative IT-solution DB Cargo Eurasia is working together with DB Systel
which developed the digital platform, known as joint enabling network (JEN). This plat-
form connects customers, rail operators, customs, and other parties involved in the trade
and allows for an accelerated digitalization of processes. It can be intelligently linked with
innovations such as blockchain technology and artificial intelligence (Al). It provides a
forgery prove, reliable, traceable, and immutable transfer and storage of information and
transactions, as well as auditing proof archiving. As the single point of truth, the plat-
form JEN forms the basis for horizontally and vertically integrated value-adding chains.
The ecosystem of this platform offers microservices and intuitive micro user interfaces,
which can be customized [34]. The principal configuration is shown in Figure 7.

(Biockehainaet MM an M A |
D e T

Figure 7. Scheme of joined enabling network (JEN). (Source: [34]).
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The challenge is how to integrate trade-focused platforms (e.g., the IBM Food Trust
Blockchain Platform) with logistics-focused platforms (e.g., railway or shipping platforms).
Interfaces and common standards are needed.

Another challenge is cost recovery for the installation and administration of the
blockchain platform on the one hand and to keep costs user-friendly on the other hand.
The platform operator shall establish a scheme for generating income, for instance through
registration (“entrance fee”) and participation fees (“pay as you use”), and eventually also
additional fees for premium services and consultancy.

6. Policy Implications

Unlike many innovations in technology, which are often incremental and transform
the way activities are organized at the margins, blockchains challenge the notion of a
central entity that controls the process and is a repository of all the main data. It also
questions the way the fundamental role of the regulator is positioned within the supply
chain. As demonstrated in this article, the early pilots indicate ways in which the traditional
teething problems of transboundary logistics can be addressed. By offering a mechanism
to track all transactions, a new type of contract mechanism is introduced which enables
the entire system to be more resilient to human and natural shocks in the supply chain.
The challenge for policy makers is how to introduce the appropriate regulation that does
not suffocate innovation.

A recent study gives the following recommendations for policy makers concerning
regulations on the use of the distributed ledger technology:

e  Make regulations more flexible to accommodate the use of blockchain and other
distributed ledger technologies
Use regulatory sandboxes to promote innovation while minimizing risks
Actively engage with transport industry initiatives around distributed ledger technologies
Require some level of open data access for transport applications of distributed
ledger technology
Make transport policies machine-readable
Run pilot projects to identify use cases for distributed ledger technologies in the public
sector [4] (pp. 7-8)

Insofar, as blockchain technology is used in international trade, international trade
agreements are applicable, either through bilateral or multilateral free trade agreements
(FTAs) and/or by WTO agreements. Even if slowly, international cooperation on digital
trade is deepening. Under the framework of the World Trade Organization, countries have
reached agreements on electronic signatures, paperless trading, transparency, electronic
transmission, tax exemptions, and other related issues. The member states of the WTO are
working on new agreements on digital trade and e-commerce. For different models and
outlook see [35].

By the end of 2019, 199 cooperation documents have been signed between 137 coun-
tries and 30 international organizations with China under the framework of the Belt and
Road Initiative [36]. The New Silk Road covering many different states with different
political and economic systems is a vivid field of international co-operation which should
include harmonized rules on e-commerce and digital services.

7. Conclusions and Future Outlook

The New Silk Road has proved to be a reliable and dynamic alternative intermodal
transport connection between Asia and Europe within international supply chains, espe-
cially for time sensitive and higher value goods. Due to the complexity of partners and
countries, different railways systems and regulations involved a call for an efficient and
secure transfer and processing of data. A survey among main transport operations working
on this market shows that slow operation at interfaces as border crossings and terminals
is the main challenge along this route. The most important reasons for that are the lack
of capacities and slow commercial procedures. Among the operators, blockchain is seen
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as an opportunity to improve accuracy for processing data and information, to increase
reliability of information flows through failure-free transfer of information, and to improve
traceability of supply chains. Up to now. there is no blockchain application implemented
on this trade route (New Silk Road). One result of the survey is that 50% of the respon-
dents are interested in, or are in the process of testing/implementing, blockchain solutions.
For a wider application of blockchain solutions, business models are required which are
preferably private and permissioned but accepted widely by the various partners along
this route. Standardization and harmonized rules and regulations are needed which call
for increased co-operation and concerted actions of policy makers in the different countries
in the future.
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