ECONZTOR

Make Your Publications Visible.

Twenhodven, Thomas; Petersen, Moritz

Conference Paper

A Service of

ﬂ Leibniz-Informationszentrum
° B Wirtschaft
o Leibniz Information Centre
h w for Economics

Impact and beneficiaries of blockchain in logistics

Provided in Cooperation with:

Hamburg University of Technology (TUHH), Institute of Business

Logistics and General Management

Suggested Citation: Twenhdven, Thomas; Petersen, Moritz (2019) : Impact and beneficiaries
of blockchain in logistics, In: Kersten, Wolfgang Blecker, Thorsten Ringle, Christian M. (Ed.):
Artificial Intelligence and Digital Transformation in Supply Chain Management: Innovative
Approaches for Supply Chains. Proceedings of the Hamburg International Conference of
Logistics (HICL), Vol. 27, ISBN 978-3-7502-4947-9, epubli GmbH, Berlin, pp. 443-468,

http://dx.doi.org/10.15480/882.2479

This Version is available at:
http://hdl.handle.net/10419/209381

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dirfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie durfen die Dokumente nicht fur 6ffentliche oder kommerzielle
Zwecke vervielfaltigen, 6ffentlich ausstellen, &ffentlich zuganglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,

gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

https://creativecommons.org/licenses/by-sa/4.0/
WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

Mitglied der

Leibniz-Gemeinschaft ;



Proceedings of the Hamburg International Conference of Logistics (HICL) - 27

Thomas Twenhdven and Moritz Petersen

Impact and Beneficiaries of Blockchain in
Logistics

Published in: Artificial Intelligence and Digital Transformation in Supply Chain Management
Wolfgang Kersten, Thorsten Blecker and Christian M. Ringle (Eds.)

September 2019, epubli

CC-BY-SA4.0



Impact and Beneficiaries of Blockchain in
Logistics

Thomas Twenhéven' and Moritz Petersen’

1 - Kiihne Logistics University

Purpose: Blockchain in logistics is slowly moving beyond the hype. Against this back-
ground, we investigate the current expectations concerning the impact and possible
beneficiaries of Blockchain applications in the logistics services industry.

Methodology: We conduct an online survey among logistics professionals to under-
stand their expectations regarding specific use cases, potential issues, and general
developments. Specifically, we ask the respondents to evaluate impacts and benefi-
ciaries of three actual Blockchain projects from the logistics domain.

Findings: We find that industry professionals are still optimistic about Blockchain
and expect it to make an impact on both communication effectiveness and costs in
the industry. However, we also find that the expected impact and beneficiaries
strongly depend on the underlying use case.

Originality: While there is a fast-growing body of research on Blockchain in the lo-
gistics industry, the specific impacts and beneficiaries of Blockchain usage as they
relate to different use cases have received little attention to date.
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1 Introduction

As an emerging technology, Blockchain has received an increasing amount
of attention in recent years. After being brought into the general conscious-
ness by the cryptocurrency Bitcoin, the technology was initially perceived
as a phenomenon in the financial industry. However, a Blockchain is a gen-
eral-purpose decentralized database with cryptographic assurances about
integrity and write access. Monetary systems such as Bitcoin are only one
possible application of this structure (Tapscott and Tapscott, 2018). Several
sectors could benefit from this technology (e.g., Carson et al., 2018; Gente-
mann, 2019). One industry in the spotlight of Blockchain considerations is
logistics, characterized by a large number of interacting organizations with-
out efficient information exchange processes (Dobrovnik et al., 2018). The
Blockchain as a distributed data structure is uniquely suited for this pur-
pose. Consequently, it is widely believed that Blockchain will have a pro-
found transformational effect on the industry as a whole (e.g., Hackius and
Petersen, 2017; Treiblmaier, 2018).

Digitally enabled technologies, in general, are increasingly used to improve
logistics processes. Additive manufacturing, artificial intelligence, and au-
tonomous driving are just three examples of technologies that promise to
change how logistics is done today (Hoberg et al., 2019). Blockchain is also
one of these technologies, raising hope and fear at the same time. After a
period of inflated expectations with little substance, the industry is slowly
figuring out how Blockchain could be utilized for its logistics processes
(e.g., Dobrovnik et al., 2018; Groenfeldt, 2017; Petersen et al., 2018). Also,
companiesincreasingly scrutinize the actual value Blockchain can bring be-

yond a technology savviness signaling effect. To further illuminate the
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value proposition of Blockchain for logistics, we seek to provide insights
into the impact that Blockchain might have on the logistics process as a
whole and the role of different actors. Two research questions emerge from
this perspective: (1) “Which positive impacts might Blockchain in logistics
entail?" and (2) "Who might benefit from Blockchain in logistics?" The sub-
sequent sections of this paper have the following structure: We begin with
atheoretical analysis of Blockchain with a focus on logistics. Following this,
we introduce three projects as examples of the emerging Blockchain logis-
tics industry. Then, we present the setup and results of an expert survey
that we conducted among industry professionals. We discuss the results in
the subsequent section, followed by limitations and further research, and a

conclusion.

2 Theoretical Background

In this section, we introduce the theoretical underpinnings of Blockchain
and provide a short overview of recent research in the emerging subfield of
Blockchain application for the benefit of logistics.

ABlockchain is a decentralized, verified, and immutable ledger for the stor-
age of information (Figure 1). To implement these key characteristics, the
data is fully replicated across all nodes in a peer-to-peer network. By stor-
ing this data itself, each node can verify that the rest of the network is stor-
ing the data correctly and not tampering with the database. Moreover, all
transactions must be signed with a private key cryptographically linked to
the sending account. This allows the access management to be verified

across the network as well. Through a consensus algorithm, the nodes can
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then establish a common understanding of the current state of the

database, making it immutable (Tapscott and Tapscott, 2018).

Decentralized Immutable

Figure 1: Characteristics of Blockchain (Hackius and Petersen, 2017)

What this mechanism allows for is the creation of a database without the
central authority that is usually required to run that database. The most ob-
vious consequence would be the development of databases that store in-
formation important to multiple stakeholders in a business process. How-
ever, the previous requirement for a central database operator has tradi-
tionally enabled the business models of intermediaries and other third par-
ties seeking to insert themselves between business partners and extract
revenue from their role in the process. Removing the need for these inter-
mediaries potentially has dire consequences for their business models and
potentially positive implications for the industry as a whole (Avital et al.,
2016). This close link to the structure of the industry also means that any
analysis of the implications of Blockchain must consider the affected indus-
try and not just general characteristics of the technology (Nowinski and
Kozma, 2017).

A key characteristic of the distributed database is that all nodes in the net-
work have access to all transaction data. This is a fundamental aspect of

Blockchain because it is necessary for them to verify the correctness of the
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transactions. It also enables the nodes to conduct data analysis to draw
conclusions on the real-world business associated with the stored data (Ka-
lodner et al., 2017). Therefore, the Blockchain poses challenges regarding
the privacy of people associated with the data and regarding confidential
internal information by the involved organizations.

Regarding the state of research on Blockchain in logistics, we survey some
of the existing literature in the following. Note that most of these contribu-
tions discuss Blockchain in both logistics and supply chain management,
suggesting that the fields are closely related. Since our focus on Blockchain
in logistics is indeed on its impact on the whole supply chain, such papers
are well-suited to shed light on our research area. In an early practitioner
survey, Hackius & Petersen (2017) found that while high hopes are on Block-
chainin logistics and supply chain, scientific publications on the subject are
still scarce. This no longer holds. In their more recent literature review,
Queiroz et al. (2019) and Wang et al. (2019) found an increasing number of
relevant publications. However, despite this increase, the number of peer-
reviewed publications is found to be still below 30 papers in total, possibly
illustrating a misfit of long review cycles and fast technological develop-
ments.

Wang et al. (2019) distinguish between enhancements of transparency and
associated characteristics and the associated gains in efficiency. The first
aspects relate to tracking information on the Blockchain. This way, the in-
formation is authentic and can no longer be altered, and since it is visible
to all participants in the network, it makes the process transparent. This is
useful for information about the contracting, the state of the transport pro-
cess itself (which would essentially replace Bills of Lading and other forms

of paper-based documentation), and other metrics about the freight such
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as location information or temperature (Poszler et al., 2019). The immuta-
bility also means that unauthorized movement of freight (such as theft)
cannot be represented on the Blockchain, potentially easing the recovery
of stolen merchandise (Queiroz et al., 2019). Utilizing this information can
help increase the efficiency of the overall network. Since the information is
available in digital form, it can be processed automatically and the paper
form is no longer required. This also means it is instantly available to all
interested parties without handling physical documents (Wang, Singgih, et
al.,2019). Dobrovnik et al. (2018) propose that a critical mass of users is nec-
essary to make applications viable through the network effect. Thus, coor-
dination between many parties is required. However, they focus on diffu-
sion within the industry without considering external parties, such as the
customers of the industry. Wang et al. (2019) follow a similar approach to
analyze the diffusion of Blockchain in Supply Chain Management. Gallay et
al. (2017) additionally highlight the importance of decentralization - if a
central party has influence over or even control of the network, other or-
ganizations are unlikely to adopt it.

Overall, the focus of the Blockchain logistics literature is set to improving
efficiency. Thus, it is in stark contrast to publications like Flint et al. (2005),
who find that customer value drives successful innovation in the field of lo-
gistics. Perboli et al. (2018) also propose that Blockchain projects in the in-
dustry should focus on understanding business processes to be able to de-

liver customer value.
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3 Industry Analysis

In this section, we present industry projects to highlight the potential of
Blockchain for logistics. In their analysis, Poszler et al. (2019) determine the
value-add of different Blockchain startups in logistics. They list use cases,
partners, revenue, and cost structure of the startups, illustrating the
breadth of the industry. Our overview also includes projects undertaken by
established companies. The Blockchain in logistics industry consists of a
large number of diverse organizations with different backgrounds and ap-
proaches (e.g., Bita, 2019). Thus, this section is not intended to be an ex-
haustive list, but rather a sample of well-known projects selected by the au-
thors. The intent s to capture projects that have already moved beyond the
conceptualization stage and have developed real applications and to cap-

ture different use cases and implementation mechanisms.

3.1 CargoX

Our first example is CargoX, a Slovenian startup that has developed a Block-
chain-based Bill of Lading for containerized ocean freight. The startup is fo-
cused on the Bill of Lading but intends to include all other freight documen-
tation in their product as well through an iterative development process. In
a trial with just the Bill of Lading, they claim to have reduced processing
costs by 85% (Wee, 2018). The startup partners with external logistics com-
panies for the deployment of the technology, but it aims to be a neutral
platform for all actors in the market instead of a venture by any particular
market participant (such as the TradeLens platform headed by Maersk and
IBM). CargoX believes that an open platform is necessary for succeeding in

the marketplace (Rajamanickam, 2018).
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3.2 dexFreight

dexFreight is a startup building a freight exchange on the Blockchain that
allows shippers and carriers to negotiate directly. dexFreight is also looking
to provide an open platform and partners with established logistics com-
panies. Trucking companies can store various company-related documents
on the platform to speed up the onboarding process of subcontractors.
Thus, the focus for the shippers can be on negotiating terms related to the
specific freight rather than administrative tasks. The negotiation of specif-
ics such as rates, delivery and pickup times, and other stipulations also oc-
curs on the platform. Ultimately, the entire contracting part of freight trans-
portation is both handled and documented on the Blockchain (Prevost,
2018). dexFreight has recently partnered with CargoX to provide documen-
tation for both contracting and the actual transportation process within
one platform and remove paper from the entire process (Rajamanickam,
2019).

33 GS1

A specific part of the logistics process is the target of a pilot project for the
digitization of pallet notes. Most companies that require pallets for the
movement of freight already participate in a pallet-sharing program in
which pallets trade flexibly among all involved parties. This requires an ac-
counting structure for the ownership, state, and flow of the pallets. The sys-
tems currently rely on paper-based pallet notes, but the project aims to
bring Blockchain to this field. Through a smartphone application, the oper-

ators can access a Blockchain backend to store information about the
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transfer of pallets between the different parties. Since there is no single pal-
let owner who could operate a traditional digital ownership-tracking infra-
structure, Blockchain has enabled the digitization of this process (Uhde,
2018). After the trial period, the project partners consider the project to be

a success and intend to continue developing this system (Nallinger, 2018).

4 Survey about the Impacts and Beneficiaries of
Block-chain in Logistics

The three project exemplars introduced above illustrate that the market for
Blockchain in logistics extends across multiple use cases and organiza-
tional backgrounds. The projects' impacts and beneficiaries are likely de-
pending on the use case - warranting a more diversified approach to evalu-
ating Blockchain's potential benefits for logistics. We decided to run an ex-
pert survey to shed light on these issues. Parts of the survey update the find-
ings from a similar study we ran in 2017 (i.e., Hackius and Petersen, 2017).

This section describes the survey's setup and its most relevant findings.

4.1 Setup and Data Collection

We conducted a four-section survey using Typeform. First, we asked about
the general industry role of the participant and their general opinion and
knowledge of IT in logistics and Blockchain in general. Secondly, we intro-
duced the three projects as described in the previous section, and inquired
about the participants’ opinion of them. Following, we asked more specific
questions about Blockchain as a technology. We then concluded the survey

with some more questions about the background of the participants.
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For the evaluation of the projects, we adopted the approach proposed by
Bienstock et al. (1997) and added dimensions recommended by Qureshi et
al. (2008) and Yeung (2006). Hence, we used the criteria reliability, timeli-
ness, cost, sustainability, and information sharing to evaluate how the lo-
gistics process might benefit from each of the three projects.

Data collection started April 10th and ran until May 1st, 2019. The study was
distributed among respondents of the previous survey, known industry
partners, and various social media channels (Twitter, Xing, and Reddit) re-
lated to the topic of supply chain and logistics. The survey link was also in-
cluded in email newsletters by two industry associations in Hamburg and
three online bulletin boards. We incentivized participation through small
donations. After data collection was concluded, we donated 50 Euro to
“Zeit fiir Zukunft” (Hamburg-based mentoring program) and to “Ingenieure
ohne Grenzen” (Berlin-based aid organization) on behalf of our partici-
pants. In total, we received 81 qualified responses.

Especially for anonymous internet surveys, it is recommended to identify
and exclude potentially careless responses (Meade and Craig, 2012). How-
ever, none of the data sets exhibited any unusual answer pattern. All 81 col-
lected data sets were prepared for statistical analysis following the guide-

lines of Hair et al. (2009). We used the software jamovi for data analysis.

4.2 Findings

In the following, we present the results of our survey. In addition to looking
at the descriptive statistics, we ran statistical analyses (ANOVA) to explore
differences between respondent groups. Such differences are presented

only if they are found to be statistically significant at the 5%-level.
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Figure 2 gives an overview of the 81 respondents: A clear plurality works in
logistics services, with consulting and manufacturing being the other large
groups of respondents. German participants represent the majority, fol-
lowed by individuals from the USA, India, and a large number of countries
with a small number of participants. In total, 70% of the participants are
from Europe. As expected, company headcount and company turnover
yielded similar overall distributions. A slight majority of respondents work
in small organizations and about a quarter in medium-sized companies.

Figure 3 summarizes the results pertaining to the company's stance to-
wards Block-chain. 20% of the respondents indicate to not be involved with
Blockchain in any fashion. Together with respondents observing the devel-

opment from a distance, they represent the majority of companies.

Company Company

‘Headcount Turnover

Figure 2: Industry and Organizational Background
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Only 14% are actively working with Blockchain, around 30% state to be in-
vestigating use cases. Overall, these results indicate a hesitant approach to
the technology. We also found that big companies are significantly more

likely to be implementing Blockchain solutions than small companies (as

measured by company turnover).

Figure 3: Stance towards Blockchain

As shown in Figure 4, we asked our respondents for their opinion on two
statements on Blockchain. They show a tendency to believe that Block-
chain has real use cases and offers tangible benefits for business (average
rating of 6.68). This is particularly true for the executives among them, who
have given an average response of 8.4, a significantly higher value than the
one provided by both middle management (5.95) and operational person-
nel (6.43). Also, we asked about the maturity of the technology and got
mixed results (average rating of 5.48). Again, the executives in the sample
show a significantly more positive attitude towards the technology (with a

score of 7.2) than their fellow respondents (4.80 and 5.22).
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Figure 4: Statements on Blockchain

Respondents working in logistics services have rated the maturity of the
technology more than 1.5 points lower than their colleagues in other sec-
tors. For both statements, it has to be kept in mind that the standard devi-
ations are high. Thus, our respondents are far from agreeing on these is-
sues.

Next, we inquired about the potential beneficiaries of Blockchain usage.
Figure 5 shows that multiple groups have received a large percentage of
votes. 84% of respondents believe that Blockchain would benefit logistics
service providers, followed by 77% for technology providers and similar re-
sponses of slightly above 60% for both senders and receivers. In the 2017
survey, we asked the same question and got a more positive result for send-
ers and receivers. Thus, the customers received ratings similar to those of
logistics service providers and technology providers. This may be indicative
of a shift in the perception of Blockchain in the industry. However, the 2017
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sample size and structure differ from this survey and, thus, this inter-
temporal relationship cannot be established reliably. Still, we consider it

noteworthy.

Logistics service providers

Technology providers

Senders

Receivers

Consultants

Scientists

Figure 5: Beneficiaries of Blockchain in Logistics

In the question depicted in Figure 6, we asked how our respondents expect
Blockchain to change the logistics industry. All options presented in this
multi-option question have been reasonably popular with the respondents,
with even the least popular option being selected 41% of the time. The
most frequently selected option at 85% was the stronger IT integration with
customers, suggesting that customers can also benefit from Blockchain in

the logistics context.

Stronger IT integration with customers

New business models will emerge

Documentation provided in digital form

Brokers and exchanges are replaced

Payments with blockchain currencies

Figure 6: Blockchain-induced Industry Changes

The emergence of new business models came in a close second, followed

by digital documentation. The replacement of brokers and exchanges and
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Blockchain payments received fewer votes than the leading group of op-
tions.

We found that respondents from companies with more Blockchain imple-
mentation experience anticipate more different kinds of change than their
less experienced counterparts. We measured experience through the re-
sponses shown in Figure 3; to achieve this, we created a binary “less expe-
rience/more experience” measure by splitting the four response options
into two groups of two options each.

To enable a more detailed analysis of the expected impacts and beneficiar-
ies of the technology, we asked participants to evaluate the three projects

presented previously (Figure 7). Our participants received a short introduc-

tion to each project, based on the information in Chapter 3, to allow them
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Figure 7: Evaluation of Specific Blockchain Projects
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Overall, the results show that Blockchain is expected to make the strongest
impact on communication between stakeholders, followed by an impact
on cost. For the GS1 project, cost is slightly ahead of communication. The
technology is also expected to have an impact on reliability and timeliness.
For the CargoX project, the two have received almost the same percentage
of votes. However, timeliness leads for dexFreight, and reliability leads for
GS1. Sustainability is the least popular potential impact area with just
above 20% of the respondents expecting an improvement for CargoX and
dexFreight. However, this figure jumps to 43% for GS1. In general, the eval-
uation of GS1 has yielded different results than the evaluation of CargoX
and dexFreight. The impact areas of the latter two are similar in their order
and overall values (except for a large difference in reliability impact), and
the large spread between the impact areas. For GS1, costs rank ahead of
communication due to a big drop in communication impact, and sustaina-
bility beats timeliness due to a significant increase in sustainability impact.
Additionally, the spread between the biggest and the smallestimpact areas
is much smaller.

Regarding the beneficiaries of these projects, the logistics service providers
themselves rank ahead of their customers (senders and receivers). How-
ever, there is a difference between the projects - CargoX benefits the logis-
tics service providers significantly more than dexFreight. Overall, senders
and receivers have received similar responses, with senders ahead of re-
ceivers for dexFreight and GS1, but a slight lead for the receivers with Car-
goX. Both have received values between 60% and 70% for CargoX and dex-
Freight, but only around 50% for GS1. For both CargoX and GS1, the logis-
tics service providers rank about 20 percentage points ahead of their cus-

tomers as potential beneficiaries. Only the dexFreight project is expected
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to benefit the customers on a similar (but still lower) level. Overall, the tech-
nology is expected to have a strong impact on all participants, with only
one value dropping slightly below 50%, and most far above.

The beneficiaries of the CargoX project have received very similar percent-
ages to the beneficiaries of the overall technology (Figure 5), while both
dexFreight and GS1 deviate from the result. This might suggest that the
value proposition of CargoX is the use case most commonly associated with
the technology, while the other projects implement solutions that are not
as well-known to the respondents.

The specific use case associated with each project is paramount when com-
paring the results between the projects. It is noticeable that while senders
and receivers are expected to benefit similarly from CargoX and dexFreight,
the freight exchange has scored worse for the logistics service providers
themselves. One may expect that easier negotiations between customers
and logistics service providers would make it easier for customers to re-
ceive multiple offers for each item of freight. Thus, competition between
logistics service providers might increase, ultimately hurting their ability to
maintain profit margins. For the GS1 project, logistics service providers re-
ceive a higher result again, but senders and receivers fare lower. This would
be expected for innovation in the logistics process itself, but the sender

usually provides the pallets along with the freight. One may speculate that
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respondents wrongly assumed the pallet notes to be a logistics process

innovation not relevant to the customers.

Digitalization needed before Blockchain
Operation and maintenance of system
52% Transparency of business secrets
Storage of personal information
Which are Compliance with regulations
challenges for Complexity of Blockchain usage

Blockchain
o N
adoption? Sustainability concerns

Figure 8: Challenges for Blockchain Adoption

Finally, regarding barriers to the adoption of Blockchain, 69% of respond-
ents believe that digitalization is necessary before Blockchain can be intro-
duced, as shown in Figure 8. This option has received the most votes by a
large margin. This means that most respondents agree that many compa-
nies still have to do their homework concerning digitalization - a fact that
canactas adecisive roadblock for any digital technology. The three options
of storage of personal information, usage complexity, and regulatory com-
pliance have received almost the same amount of votes at close to 50%.
Sustainability, however, has merely received 16%, suggesting that such
concerns are not perceived as a significant barrier to adoption. Similar to
what has been found for the impacts of the technology, more experienced
respondents anticipate significantly fewer different challenges than their

less experienced counterparts.
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5 Discussion and Implications

Our study reveals that most respondents and their companies are still cau-
tious about implementing Blockchain even though they expect many ben-
efits in different areas of the logistics industry. Overall, general questions
about the technology have received more positive responses than those
asking about the current state. This may indicate that the technology has
not yet reached its expected potential.

Remarkably, respondents working in companies with more Blockchain ex-
perience tend to see more positive impact areas and fewer challenges. One
may expect that more experienced companies possess better information
about the technology than their less experienced peers. Interestingly, this
may point to a positive relationship between past decisions to conduct
Blockchain projects (which we use to measure technology experience) and
future Blockchain projects (which we expect to be based on the general at-
titude towards the technology by people within the company). This may
lead to the emergence of a divide between companies which keep on add-
ing to their experience with the technology, and other companies stagnat-
ing at a low level of experience.

While this is an assumption, it highlights that companies should seek to de-
velop an understanding of Blockchain and use it according to their findings,
not based on general skepticism towards an unknown technology. This is
an important finding from a managerial perspective. However, the positive
attitude by executives suggests that management is well-equipped to uti-
lize this effect.

Due to its background in cryptocurrencies such as Bitcoin, these currencies

are still a major theme in the industry. Our study confirms that this holds
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for the logistics industry as well, with 41% of respondents expecting cryp-
tocurrencies to be used for payments.

Regarding problems for Blockchain, the biggest one appears to be the lack
of digitalization in the industry. This is a positive result for Blockchain, but
italso presents avaluable lesson to both technology providers and logistics
services providers - Blockchain projects cannot just move digitized assets
to a different kind of database, but they must digitize the physical world
first. Therefore, they have to understand the real-world logistics processes,
interactions, and paperwork in order to be successful, as previous research
has suggested. However, technology-related problems also rank high, high-
lighting the lack of maturity.

This may be viewed as a statement regarding the difference between
startups and Blockchain projects started within the logistics industry. In-
deed, of our three example projects, the two startups were rated differently
compared to the industry project. Overall, the number of selected impact
areas is similar, but for the industry project, the spread between the differ-
ent impact areas is much smaller. However, at a sample size of three, we
cannot make any reliable statement comparing startups and projects by
established companies.

One key stakeholder of the logistics process is the customer that benefits
from the freight being moved. Our results show that the logistics compa-
nies themselves, rather than their customers, are seen as the primary ben-
eficiaries in Blockchain projects. The technology providers as the second-
ary beneficiary also rank ahead of senders and receivers. However, the lo-
gistics process as a whole is ultimately undertaken for the benefit of send-
ers and receivers of freight. A technology that primarily benefits the logis-

tics service providers and technology providers might not be a good fit for



Impact and Beneficiaries of Blockchain in Logistics 463

such a market. As a technology is expected to benefit mostly the logistics
service providers, Blockchain may generate a positive impact on their cus-
tomers through cost savings, but this impact area only ranks second. The
primary impact area is customer communication. It is surprising to see that
this impact area ranks higher than the customer as a beneficiary, highlight-
ing that customer communication does benefit the logistics service provid-

ers as well as the customer.

6 Limitations and Further Research

The survey underlying this publication is subjected to some limitations. The
sample is relatively small, not demographically representative, and con-
centrated in the geographic area of Germany. Additionally, we expect our
sample to be biased towards those who actively network in social media
channels and those who are part of the industry groups contacted by the
authors. These limitations represent a starting point for future research, as
others may conduct similar surveys within other subgroups.

Regarding the differences between the three Blockchain projects, a larger
sample of projects would be necessary to conclude the differences be-
tween the associated company structures or use cases. Further research
may also focus on the disruption of the established industry by new players,
which is a common expectation in our study. Our conjecture of a divide be-

tween users and non-users may also be a starting point for future research.
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7 Conclusion

In this contribution, we present the results of our study regarding the state
of Block-chain in logistics and its impact on the supply chain. We find that
the technology may have a large impact on the industry in the future, but
for now, companies are rather cautious about implementations. We find
that those who have implementation experience it are significantly more
optimistic about it - a cautious approach may be associated with unwar-
ranted caution in the future. We also find that a lack of digitalization is the
biggest hurdle for Blockchain adoption in the industry, ahead of any tech-
nical problems related to Blockchain technology itself.

While our research shows that Blockchain in logistics is expected to have
the strongest impact on logistics services itself, its customers (i.e., senders
and receivers of freight) have also received strong results regarding a po-
tential impact. In terms of impact areas, communication and costs domi-
nate. Further research is required to understand the precise nature of this
impact on the logistics process and the value chain as a whole, and the dif-
ferences between startups and projects by established companies. While
our results in this area are ultimately inconclusive, they suggest that differ-

ences exist.
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