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Introduction
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In a recent whitepaper series, we highlighted the
digitalization opportunities in the liner shipping industry.
In parallel, our Blockchain experts analyzed in a separate
study the Blockchain or distributed ledger technology
(DLT) adaptation possibilities in the automotive sector
and turn now towards the shipping liner industry.

Despite the fact of still missing industry standards in
the transport & logistics industry Ginkgo has analyzed
why the liner shipping industry specifically offers huge
potential for the adaptation of the DLT. One key message
to highlight is that implementing a pure “Green Field”
approach might seem to be easy to realize but falls short
in regards to the indispensable integration into existing
processes and IT architectures.

Lars Godzik
Founding Partner, Ginkgo Management Consulting
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Blockchain’s recent development
Since the last Ginkgo Management Consulting White
Paper on Blockchain (August 2017), the Distributed
Ledger Technology (DLT) has gained additional
momentum and established itself as a topic of
interest in almost all industries. This can partially
be explained by the overwhelming presence of
crypto currencies in the global media landscape.
Another reason is the growing technological
maturity of frameworks and use cases based on a
Blockchain. Lastly, several initiatives and programs
at established industry players were initiated to
explore this technology in detail. The DLT has
evolved from the financial industry corner into the
spotlight of almost any industry. Evidently, this newfound recognition led diverse market players to work
on different projects aiming at a common goal - to
change the way how transactions are conducted.
However, it is recognized that some of these projects
are mainly motivated by having a Blockchain project
pilot in the company’s portfolio rather than solving
a specific problem for which the technology would
be an ideal fit. Nevertheless, there is an increasing
number of projects that are in development or that
have been successfully launched, thus giving us
a first glimpse of what a Blockchain-driven world
could look like. Through this gradual maturity
the need for a stronger connection between
the innovative, partially Blockchain-driven, and
traditional IT becomes apparent. We are convinced
that the biggest potential of the DLT comes from
integrating it into existing IT landscapes and
utilizing the technology as one of the key pillars
in a new generation of technology platforms.

Ginkgo supports clients in various projects aiming at
combining and enhancing an existing IT landscape
through new technologies and capabilities. We
believe that working with the Internet of Things (IoT),
Big Data as well as modern application programming
interfaces (APIs) in parallel requires a state of the
art platform capable of orchestrating these different
capabilities. One goal of this paper is to outline a
digital platform approach that combines the abovementioned technologies with a Blockchain and whilst
fully integrating them into an existing IT landscape.
Based on the insights generated in the previous
Ginkgo White Paper Series “Digitalization
in the Liner Shipping Industry” (2017) we
identified the liner shipping industry as an
ideal case to explain how the DLT can help with
imminent digitalization challenges as well as being a
key pillar of the industry’s long-term digital business
model. In this White Paper Series, we concluded that
an innovative digitalization approach can solve many
existing inefficiencies within this complex industry.
Yet, the key to any form of digital advantage for
liner shipping companies will lie in identifying the
relevant requirements of the customers of the
future and which comprehensive digital offering
will serve their needs. Such a strategy, once
drafted, would need to focus on developing the
ability to offer an all-in-one solution and integrated
services while maintaining a competitive price.
The industry therefore requires the buildup of key
digitalization enablers - Big Data Analysis, Blockchain
and Smart Contracts as well as Micropayments.1
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Digitalization challenges and potentials of the liner
shipping industry
The global liner shipping industry is accustomed
to handling a high degree of paper-based
documentation such as financial, commercial
shipping and transport documents. These
documents are required throughout the whole
logistic chain and play an important role in cross
border transactions with an especially high
number of physical stamps and approvals from
a multitude of authorities and organizations.

3

The letter of credit for example is one of the most
commonly used trade finance instruments in
shipping by which importers and exporters mitigate
trade risk through trusted intermediaries. Figure
1 highlights the key steps in the as-is end to end
process.

In addition, one major case for clarification
within the industry lies in approving exporter
payments versus shipping and delivering the
goods to the importer. There are various ways
to finance an international trade transaction,
shaped by financial and product considerations
and changing practices in different geographical
areas. Practices that may vary based on shipment
types which are based on policies and regulations
created in the beginning of the 19th century.
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Figure 1: Letter of credit as-is process overview (Source: World Economic Forum, The Future of Financial Infrastructure, 2016)

4

www.ginkgo.com

Manual foreign trade process steps for contract
creation and review as well as ensuring regulatory
and financial crime compliance (e.g. FARTCA,
Basel III) along the letter of credit process are time
consuming and costly. Tracking the status among the
various modes of transports and involved parties
is extremely fragmented. Along the letter of credit
process, with its different steps and parties involved,
the trade transport risks and costs increase because
of several main issues as depicted by figure 2.
These issues create an unclear environment for the
ocean carriers in which an absence of important
documents or deviating data sets between the
importer and exporter need to be clarified.
As a result, handoffs are missed, deliveries fail etc.
which consequently result in economic losses. In
addition, the industry is characterized by backroom
deals which increase the secrecy to such an extent
that brokers won’t tell a shipper which carrier is
transporting the goods. This lack of transparency
results in a lack of accountability therefore
leading to high economic inefficiencies within the
entire industry. Thanks to the disrupting force
of digitalization many industries have expanded

and improved the way they interact with their
customers. As in any mature market customers of
the liner shipping industry expects improvements in
the service offering as well as a decrease in transport
costs. Services such as a continuous access to physical
as well as digital information are missing. This results
in a lack of effective supply chain risk management.
New technologies have the potential to enable
greater efficiency and more collaborative modes of
working between stakeholders as well as improving
the overall ease of use of the provided services.
Though, the existing inability to connect different IT
systems, provide end-to-end visibility into the supply
chains and analyze massive amounts of data, among
other issues, have prevented many companies
from achieving the full potential of their supply
chains and meet their customer’s expectations.
Nevertheless, this inability is only partially driven
by a lack of digitalization capabilities. The other
driving force is the lack of interest by key industry
stakeholders to keep a favorable level of transparency
within the industry, as they benefit from its absence.
Therefore, increasing transparency within the
industry is as much a technological problem as it

Carrier issues

Trade Finance issues

1. Shipment delay and damage
Lack of transparency and in-time communication between the various
involved parties regarding transportation status increases contract
fulfilment risks through failed handoffs, damage or loss of goods
3. Multiple platforms and versions of trust
Parties across countries operate on different platforms,
miscommunication and significant control challenges are common

5. Missing documents and fraud

2. Manual processes and inefficiencies
Manual contract creation and reviews are time sensitive and can lead to
contractual discrepancies

4. Delayed payments based on strict compliance standards
Trivial discrepancies such as data mismatches, semantic errors and
multiple intermediaries for verification can hold up payments

Required documents are missing and can be forged to violate contract
clauses or claim false ownership on delivered goods
6. Middleman mark-up

7. Missing accountability

As a consequence of lacking transparency and inadequate tracking
practices middleman overhead leads to extra costs on the freight prices

The combination of tracking and transparency failures together lead to a
lack of accountability and unclear compensation responsibilities

Figure 2: Trade transport issues for carriers and trade finance (Source: Ginkgo Research, 2018)
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is a problem based on the willingness to change.
However, not seizing the opportunities provided by
digitalization, while sea transportation has become
a commodity and margins fall lower, means missing
out on transformation of shipping into the viable
business it once was.2
Solving the industry’s challenges and strengthening
the overall service quality while on the other
hand freeing the economic inefficiencies needs a
disruptive approach by the ocean carriers. They
should position themselves as central figures in
a very fragmented multi-stakeholder industry. By
simplifying the transportation of goods and clarifying
most of the needed regulatory compliances, ocean
carriers are best positioned to be the revolving
hub for all other stakeholders in this industry.
As elaborated in the Ginkgo Management Consulting
White Paper Series – Digitalization in the Liner
Shipping Industry (2017) ocean carriers can pursue
one of the three options:

1

Pure Asset Operators: Minimal digitalization
exposure, trimmed towards optimized
operations, potentially low-margins.

2

Hybrid-Model - Asset and Digital Service
Provider: Integrated digitalization efforts to
support core-business and expand business
model with digital services towards customers
and third parties where possible.

3

Digital Service Provider: Sell off assets or
spin-off IT, so that a pure focus on providing
transport expertise and digital services as a
business model.

5

In this White Paper we propose a Hybrid Model
approach with the DLT as one of the defining
pillars. A digital business platform supports the
ocean carrier’s core-business while enabling
the development of new business models.
Therefore, certain key capabilities need to be built
up to ensure such a platform can be created and
a new form of freight orchestration of assets as
well as services will be achieved by the carriers.3
As introduced, a Blockchain is perfectly suited
to improve a largely paper-based process and
even has the potential to strengthen existing and
new business models as explained in figure 3. As
shown above, the liner shipping industry faces
major challenges about information sharing in
trustless environments. Yet, to successfully tackle
these challenges, the industry needs to position
itself in a more innovative and flexible manner.
Also allowing new technologies to play a role in
pushing existing means of operation to the next level.
One main area of improvement would be to grant
business partners preferred conditions when all
documents are delivered as digital files, based
on standards defined by carriers themselves.
Such an incentive-based system could be
introduced in a pilot program with preferred
partners on all touchpoints of the supply chain.
On one hand, a pilot could proof the benefits of a
managed, monitored and therefore transparent
E2E supply chain. While on the other hand this
could allow ocean carriers to position themselves as
orchestrators of the transaction as well as provider
of the technology and standards.

6
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Therefore, proving the feasibility of the
hybrid ocean carrier model in which, they
act as an asset and digital service provider.

The solution suggests that a purchase order,
bill of lading, invoice and tracking of shipments
details are contained in a smart contract.4

As early as 2016, the World Economic Forum
proposed the future for the financial infrastructure
of the liner shipping industry on a Blockchainbased solution as depicted by figure 3. Hence,
the letter of the credit use case is one of the most
commonly trade finance instruments today and
involves many of the previously described paperbased documents in the liner shipping industry.

The DLT could enable the use of smart contracts
to digitize all needed trade documents and related
transactions. This approach would allow shippers
and custom officers a transparent and real time
assessment regarding ownership of any shipped
goods and automate significant steps in the overall
process.
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Figure 3: Blockchain based letter of credit process overview (Source: World Economic Forum, The Future of Financial Infrastructure, 2016)
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The digitalized ocean carrier - A use case-based approach
Since the initial Ginkgo Management Consulting
White Paper Series many opportunities to apply
technology in transformative ways have been
identified for ocean carriers. Those technology
driven transformation efforts can be classified within
one of the three digitalization pillars for shipping
identified by Ginkgo:
•
•
•

Increase efficiency
Target customers
Venture into new markets

Not all of these transformation efforts are a direct
introduction of a new technology. The development
of new skills and methods plays an equally important
part. Nevertheless, following through with these
transformation efforts will result in some use cases.

Digital Cargo History
Port Operations

A Blockchain is not necessarily needed, but all use
cases have the goal to transform ocean carriers
towards a more data driven business model and
support several of the three digitalization pillars.5
This map pictures a typical freight transport
journey from Asia to Europe and is equipped
with various innovative use cases. Part of
the research conducted for this paper was to
identify feasible use cases and how they can
benefit from the Distributed Ledger Technology.
We will display that out of the ten identified use
cases below, at least five of them can yield a high
benefit from realizing it with the DLT. For the
remaining half, a Blockchain may be applicable and
create benefits to a certain degree, but would not be
a mandatory guarantor or requirement for success.

10
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Mumbai
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Cargo Insurance
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Figure 4: Use cases along the freight transport journey (Source: Ginkgo Research, 2018)
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1

Online Cargo Management: Client platform for real-time transactional data as well as support tools
and interfaces for commercial, operational and accounting processes. Manages digital Bill of Lading
as well as other digital documents (contracts, custom declaration etc.)

2

Cargo Operations: Backend communication between the IT systems of carriers and ports can improve
internal processes and reduce human errors which cause delays

3

Freight Brokerage: Real-time reference data for freight inquiries as well as issuance of trade
documents. Status and location of relevant assets can be monitored and allows to flag eligibility,
rehypothecation rights and excess collateral for shipped goods

4

Condition Based Monitoring: Identifying failure events through IoT sensors connected to a platform
allows censor proof E2E container tracking and quality monitoring (e.g. shock events)

5

Dynamic Capacity Management: Using current and historical data as well as demand indicators,
carriers can dynamically reallocate a vessels capacity across different ports which results in more
efficient container positioning, ship balance and container shift minimization

6

Demand Forecasting: Advanced analytics enables capabilities for demand forecasting and dynamic
pricing. Carriers identify booking patterns and predict demand at each port of passage

7

Cargo Insurance: Shipper track assets and share data with brokers as well as insurers for an up-todate database of risk related events and dynamic insurance policies as well as prices

8

ETA Prediction: Intermodal carriers can streamline operations and improve the estimated time of
arrival accuracy. It also processes port data and calculates time spent in port of congestion

9

Port Operations: Ports can optimize the docking sequences and pickup scheduling using a seamless
flow of information and documents among shippers, carriers, terminals, forwarders, customs and
port authorities. Especially the authentication and authorization for the Bill of Lading interaction
along payment and container release processes can be improved

10

Digital Cargo History: Digital identity verification and proof of delivery to the Consignee
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EXCURSION

PROVABILITY
A Blockchain facilitates credible and effective trade party credentials
through censorship resistant payment, trade transaction and claim of
ownership records
INSTANT REVIEW
Contractual documents required for shipment of goods (regulatory as
well as financial) can be reviewed on the Blockchain and instantly
approved and released
TRANSPARENT
All relevant documents are accessible as part of the Blockchain thereby
increasing insight for financial as well as regulatory considerations and
review processes
DISINTERMEDIATION
No 3rd party required to facilitated financial or change of ownership
transactions. Blockchain guarantees a valid transaction can be
performed in a trust-less relationship
COUNTERPARTY RISK
With the Blockchain as the main track record for the bill of lading tracing
goods is made easier and double spending risks are mitigated

AUTOMATED
Smart contracts allow the automated release within pre-defined
conditions (contract clauses), when contract terms are met

Figure 5: Blockchain characteristics (Source: Ginkgo Research,
2018)

We at Ginkgo are convinced that a Blockchain
can dramatically increase the efficiency of parties
within a digitalized supply chain. Our research
derived six Blockchain characteristics visualized
above in figure 5. These characteristics are used to
determine which of the ten uses cases would benefit
the most from a Blockchain integration. Every use
case meeting a least four out of six characteristics
was therefore deemed a Blockchain use case.
Bringing Blockchain into this selection raises the
question of integrating in an existing landscape as
well as harmonizing it with other technologies. For
the necessary interaction on multiple tiers some form
of central platform will be needed to facilitate such
transactions. One of the strengths of a Blockchain
lies in the censor and tamper proof documentation
of data as well as the mediator free confirmation
of transactions. These features combined with the
developments of the IoT will increase a Blockchain
based use cases within the liner shipping industry.
IoT is largely about delivering data to a central
location, which will drastically increase what is
known about fielded assets.

9

In an industry that is characterized by shipped
containers this is a technological capability
with high potential in regards to efficiency
gains. Especially considering the potential
of integrating the data collected from
IoT with a central platform for ocean carriers
that uses the DLT to ensure censor and tamper
proof documentation of this data. Essentially,
data integration enables lower transaction
costs and can create network effects. Lower
transaction costs are driven by forming data
and insights immediately and on demand.
The combination of these effects enables three key
improvements that may be gained for the ocean
carriers and all parties involved in transactions
with the carriers and the assets they handle:

1

Increased Solution Productivity
The solutions’ productivity drastically
increases as search costs are minimized and
the quality of information is made transparent. The
information generated can be distributed easily to
other users, reducing the cost of handovers.

2

Improve Asset Management
Using the increased solution productivity,
the user can improve asset management.
Collaboration between different parties such as
suppliers, OEMs, service providers etc. is simplified.
A common product structure is one aspect of such
a simplification. The most tangible improvement is
the availability of integrated asset information to all
relevant parties.

3

Generate New Services
In turn, the integrated asset information
will enable the generation of new services,
while increased solution productivity and improved
asset management offers an even perspective for
improvement to all parties involved, the value
capture from new services are restricted to specific
players.6

10
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Digital business platform
Disrupting existing business models, introducing
new products and services as well as improving
operational performance isn’t achieved by just
introducing new IT systems. Therefore, the
transformation into a data driven and digital ocean
carrier needs various crucial components but
most importantly a clear target picture which builds
the core of any digital transformation strategy.
Implementing such a digital transformation strategy
and moving the organization closer towards its
target picture requires initially a transparent
assessment of the status quo. The results of such
an assessment will allow to prioritize the right
capabilities based on qualitative and quantitative
insights. Defining and developing the needed
capabilities will play a crucial role in the
transformation of any ocean carrier as they are the
the future digital business platform building blocks.

One mid- to long-term challenge is to account
for the ever-growing importance of data and its
implications for nearly every existing business model.
Therefore, market participants have to ensure that
relevant data streams from sources within the
organization as well as across its supply network are
identified, harvested, processed and transformed.
Ideally those interconnections of various data
streams, from internal as well as external sources,
will be orchestrated on a central platform hosted
by ocean carriers with the biggest market shares,
as one of the central players in the liner shipping
industry. Current business models, as mentioned
earlier in this paper, are only responsible for the
transport of goods. Nevertheless, it is necessary to
pursue a holistic platform approach that “transports”
data related to goods and the environment and offers
subsequent services. This leads to the key-question:

?
?

What are the building blocks and what are
the imminent and long-term benefits of such a
proposed platform?

?

11
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Such a digital business platform should be
comprehensively designed through the lens of
applications and business skills. Based on specific
business model components clear requirements
for the digital domain are formulated e.g. the
introduction of business and operational analytics
capabilities. Out of these domains digital capabilities
are derived which represent different technical
specifications ranging from broader capabilities
such as Security to more concrete forms (e.g. a
modern CRM system). Our designed digital platform
is supported by five domain blocks which are also
highlighted in figure 6.

1

Traditional IT systems contain the enterprise
core systems such as the ERP, warehouse
management and operational systems to
support the basic organizational processes.

2

The customer experience domain covers the
main customer facing elements. This enables
customer interactions such as electronic
commerce and multichannel customer approach
between B2B and B2C. Those interactions can be
analyzed and fed to other platform blocks.

Business Model Components
Governance mechanisms align business
processes in favor of business targets

3

The IoT domain connects sensors and
physical asset components with the
intelligence domain to monitor and manage
the connected infrastructure. The received and
stored data from this domain enables asset (e.g.
smart shipping containers) interoperability as well
as scalability and is a crucial component for any
analytics-based use case.

4

The intelligence domain provides realtime event analysis and adjustments of
business processes. Algorithms and analytics
capabilities examine processes focused on decision
making services as well as prioritization of vendor
and partner collaboration.

5

The purpose of the ecosystem domain is
to enable the enterprise to interact with
external business partners, customers,
marketplaces and suppliers and remain in control
of all provided data and generated information.
This requires a systematic application programming
interface (API) management to make data as well as
transactional information available in a controlled,
scalable and secured way.

Digital Domains

Digital Capabilities

Ecosystems
•
Partners
•
Suppliers

API Management

Information management and business
analytics fuels data driven decision
making

Intelligence
•
Business and
operational analytics

Connected physical assets can be
monitored, optimized, controlled and
monetized

IoT
•
Asset components
•
Sensors

Data Management

Infrastructure
Management

Customer
relationship
management
allows better customer understanding as
well as customer centric service design

Customer Experience
•
Portals
•
Systems

CRM

ERP

Legacy IT as an integral part of reducing
operational costs and increasing process
efficiency

Traditional IT Systems
•
ERP
•
Operations

AI

Algorithms

Security

Stabilization

Figure 6: Components of the proposed digital business platform (Source: Ginkgo Research, 2018)
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Depending on the digital maturity of the organization
different digital domains become more important
than others. The following graphic shows which
digital domains are the primary use case drivers in
any given scenario as well as the interaction between
additionally involved digital domains based on the
required capabilities to enable the transformation.
The digital capabilities can create valuable insights
across any supply chain and allow new on top
service development and provision. Especially the
identified Blockchain use cases have the potential
to go beyond creating insights and increase the
benefits of the overall platform based on the unique
characteristics of this technology (see figure 5).
Therefore, we have created a deeper description of
three out of the five identified Blockchain use cases:

2

1

3

Condition Based Monitoring screens the
cargo constantly and allows to directly
document certain changes to the condition
of any given cargo. Events exceeding predefined limit
values of specific cargo (e.g. temperature spikes or
shock events) are directly detected and documented
on a Blockchain based digital cargo history. Especially
for sensible reefer cargo, this allows to trigger smart
contracts e.g. to set up repayments by one entity
towards the other as well as other predefined
conditions as part of the commercial agreement.

Ecosystem

Use Cases

Intelligence

Cargo Insurance is driven by a complex
international ecosystem with multiple
parties, jurisdictions and a significant level of
transparent transactions and settlements. Focused
on the ecosystem capabilities in our digital business
platform model, all relevant parties receive the
necessary information for their decision-making
process in a structured and instantaneous way.
In addition, affected capabilities such as connected
asset data from the IoT domain will be directly linked
to insurance policy contracts and client transactions.
Data about identities, exposures and risks will be
integrate in smart insurance contracts, which would
streamline the process and achieve lower costs,
higher degree of transparency and an overall better
service proposition.
Smart Port Operations describe the
digitalizing processes within operating ports.
One topic would be the digital mapping of
the physical end-to-end flow of a container. This
would also include all document-related processes
as well as related systems from customs, port
authority and connected truck or railway forwarding
companies. Such a smart port would significantly
increase visibility and efficiency within the container
pick up and handover as all needed information
would be available for all required entities.

IoT

Customer Experience

Legacy Systems

Online Cargo Management
Cargo Operations
Freight Brokerage
Condition Based Monitoring
Dynamic Capacity Management
Demand forecasting
Cargo Insurance
ETA
Port Operations
Digital Cargo History
Use Case Driver

Affected domain

Figure 7: Use case to digital domain dependencies – Blockchain use cases highlighted in gold (Source: Ginkgo Research, 2018)
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IoT and Intelligence capabilities would allow the
port authority to manage the port in real time. Such
management would include traffic management,
shift position and terminal communication to
release freight based on smart contracts as well as
the corresponding right to collect and remove the
container on terminal operations. This would be a
part of the process described in figure 3 - Blockchain
based letter of credit process overview.
With all the discussion about potential new use
cases it is important to remember that most of
the used technologies are in an early-stage of
development, especially the Distributed Ledger
Technology. Bold experiments combined with a
missing strategic and technological foundation
could lead to miss-investments, disappointed
expectations and outright failure. Therefore, we
advise to use a Blockchain as one pillar of a broader
platform driven digital transformation strategy.

A strategic embedding of the technology significantly
increases the first Blockchain project’s success
and impact on operational efficiency along the
mentioned use cases.
The strategic value of Blockchain will only be realized
if commercially viable solutions can be deployed and
scaled. The lack of common standards and clear
regulations is a major limitation. Blockchain’s value
comes from its network effects and interoperability
which requires all parties to agree on a common
standard to realize this value. A platform approach
could help overcome this issue by bringing all
relevant stakeholders together, given that all
required preconditions are analyzed in advance and
the right measures are derived out of it. This applies
also to the mentioned non-Blockchain use cases
and thus supports the development of value adding
components and new services.

Conclusion
The purpose of this paper is not only to take an
updated look at the development within the
Distributed Ledger Technology and its recent
developments but also to highlight the concrete
challenges companies have with applying this
new technology. Especially the integration of a
Blockchain into an existing IT landscape is one
major action field – especially as landscapes
are also dynamically evolving at the same time.
The research shows that combining Blockchain
with other driving technologies embedded in
a platform approach is a potential answer to
the above-mentioned digitalization challenges.
Such approaches are regularly introduced as
independent pilots with only limited integration
into existing processes and IT architectures.
However, isolating such Blockchain pilots from
the existing business and IT creates a disconnect
that limits their “real-life” relevance and benefits.

One prevalent example of such disconnect is the
usage of smart contracts in blockchain pilots without
the required legal setup. Utilizing the real potential
of smart contracts requires a fine-tuned cooperation
between legal and IT experts. The needed expertise
in this field increases with the complexity of the
underlying smart contract. The liner shipping
industry was chosen as the potential to benefit from
an introduction of a Blockchain in the near as well as
distant future is significant. Especially, if a Blockchain
is brought in as part of a broader digitalization
strategy that aims at combining various new
technologies under one common platform approach.
This paper comprehensively illustrated how such a
platform approach could look like and which benefits
such an approach would generate for the liner
shipping industry in particular. Nevertheless, it is our
conviction that the proposed approach is industry
independent and can be utilized in a broader context.
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