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Abstract. Blockchain applications supporting the manufacturing value chain
are beginning to appear; early adaptors are testing blockchain technology for
applications like trace and track, life cycle management by digital twins, pro-
tection of intellectual property rights, enforcement of licensing agreements, and
trading platforms for 3D printed parts. The aim of this paper is to discuss the use
of blockchain applications in the value chain of manufacturers followed by a
case study of a blockchain application used in the value chain of a Norwegian
furniture manufacturer involving the manufacturer, a third-party service provi-
der, a retailer, and the end-customer. The application supports a product con-
figurator providing product selection and customization, a delivery planner and a
product tracker using an open public blockchain for inter-organizational data-
sharing.
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1 Introduction

This paper presents a case study using blockchains to support business-to-business
operations. The complexity of business networks makes interoperability across orga-
nizations a challenging task. Blockchains have been seen as a potential solution to
enforce intellectual property rights of information, as well as offering a way of sharing
information in a network without mutual trust between the parties. It is based on
algorithms that lead to consensus among the network nodes and market mechanisms
that motivate the nodes to behave in a non-opportunistic manner [1]. This is recognized
by the business environment as well as the research community as illustrated by the
quote from Mendling et al.: “the emerging blockchain technology has the potential to
drastically change the environment in which inter-organizational processes are able to
operate” [1].

For companies, this puts forward a need to explore blockchain technologies for
their external business operations. This paper presents the use case of how a furniture
manufacturing company explore blockchain technologies for tracking furniture in their
distribution chain consisting of a third-party service provider, a retailer, and an end-
customer.
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2 Literature Review

2.1 Blockchains

A blockchain, is an overlay network on top of the internet. The blockchain technology
is the underlying technology for the Bitcoin cryptocurrency designed by [2] who stated
that the purpose of the Bitcoin cryptocurrency was “A purely peer-to-peer version of
electronic cash would allow online payments to be sent directly from one party to
another without going through a financial institution”. The design was realized shortly
after when the original Bitcoin network started on January 3, 2009. The network has
since then seen a rapid growth, both in value and in the number of transactions, and a
lot of other blockchain-based networks are being developed and deployed.

This paper is based on the use of an open public blockchain (OPBC). Any OPBC
could be used, but we selected the latest version of the original blockchain by Naka-
moto, the Bitcoin Satoshi’s Vision called Bitcoin SV [3, 4]. The main reasons for using
an OPBC are; they include a free, open for all, and shared distributed database
infrastructure on top of the internet, they become more reliable as they grow, they are
immutable for all practical purposes, they can store arbitrary data including user-
defined computer programs (smart contracts) using Bitcoin script, and they have an
embedded run-time environment that executes the smart contracts stored in the
blockchain [5].

2.2 Inter-organizational Processes

Recent developments show a growing erosion of traditional organizational bounds [6].
Work is mostly done within organizations. However, work can increasingly be coor-
dinated through formal arrangements among institutions like consortia, institutes, and
partnerships, and through more informal communities of practice, and multi-team
systems that cross or even exist outside of the boundaries of traditional organizations.
As an example, consider the manufacturing industries. A single company traditionally
executed the major portion of manufacturing operations needed to create a final product
[7]. Over the years, companies found it cost efficient to specialize in core competencies
while outsourcing supporting activities, and thus adding an increasing number of
connections, resulting in a global network of manufacturers. Now the major part of a
product comes from many collaborating manufacturers, as can be seen from the large
portion of the value creation that goes to purchasing. The 2.1 million enterprises
classified as manufacturers in the European Union, spent on average 74% of their
turnover on purchases of goods and services [8]. Hence, the manufacturing of products
has become a networking endeavor.

However, these business-to-business network operations are not supported by
standard information system solutions. Business-to-business operations involve a
myriad of companies and organizations, manufacturers, third-party logistics providers
(3PLs), freight forwarders, transportation providers, banks, insurance companies, and
authorities. While ERP systems support and automate the business processes of each
enterprise, the support and automation of business-to-business processes of the
extended value network are missing. Contemporary networked operations depend on



468 B. Jaeger et al.

partly manual processes involving spreadsheets, email, Electronic Data Interchange
(EDI) and proprietary software solutions. Integration, synchronization and a system of
record and transparency that are taken for granted within enterprises by ERP systems
are not attended to in a systematic manner in the external value network. Any changes
in the business-to-business operations are costly to follow up on for trading partners.
The data latency is high, and the ERP systems of companies involved must be con-
solidated and eventual disputes resolved [9, 10]. IBM reports that they need to resolve
around 27 000 disputes yearly related to invoices alone in their financial service sector,
even if that amounts to just under 1% of the total number of invoices handled per year,
the cost is substantial since they require manual intervention and delay [11].

In analogy with ERP systems for intra-organizational process integration and data
sharing, the open public blockchain can be seen as a database shared among companies
for inter-organizational process integration and data sharing.

3 Case Study

3.1 Background

Ekornes ASA is the largest furniture manufacturer in Norway and owns such brand
names as Ekomes©, Stressless©, Svane©, and IMG®. Manufacturing takes place at the
group’s nine factories, five of which are located in Norway, one in the USA, two in
Thailand and one in Vietnam. Ekornes was acquired by Qumei Home Furnishing
Group in 2018 [12].

Ekornes has an ongoing project to establish a new digital platform that will allow
them to showcase products online, either through their own websites or through their
distributors’ websites. The platform is intended to enable online sales of products as
well, directly to customers, in combination with retailers, or completely through the
retailer’s online sales channels. Regardless of the sales channel selected, Ekornes has
the strategy to establish a strong digital platform to support their retailers, while at the
same time they prepare for direct communication with the end-customers both in sales
and to gain insights into customer needs [12].

Ekornes started looking at the blockchain technology in 2018. They have been
engaging master students to investigate the theme as their thesis topic, and Ekornes has
started the development of a demonstrator as part of the business case presented here
involving the use of blockchain technology partly funded by Manufacturing Networks
4.0, a research project by the Norwegian Research Council.

Ekornes has always been focused on adopting the latest technology to develop the
company. The business idea is the development, manufacturing, and sale of furniture.
They recognize the need to adopt new technology and new competence to stay com-
petitive, especially regarding the fast progression of digitalization. Traditionally,
Ekornes has been at the forefront with regards to the automation of production with
extensive use of industrial robots. Now Ekornes believe the biggest benefits of digi-
talization are to be found on the sales side:
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“The customer’s entire journey, from the moment she first becomes interested in a product until
it has been bought and paid for, is changing radically as a result of digitalization. The first
thing many people do now when they are looking to buy a new piece of furniture, is to scour the
internet. Online sales of furniture are rising sharply. New players have entered the market, and
existing players are evaluating new business models to adapt to this new reality” [12].

The actors in the value chain of Ekornes are the skin producers, the transporters,
part producers, shipping companies, the logistics service providers, the retailers, the
initial customers, and eventual second-hand customers, as illustrated in Fig. 1.

Skin Part Customer Second hand
producer Transport producers Shipping Ekornes Logistics Retailers Home Customer

o ke s o= @AM

Fig. 1. The Ekornes value chain.

In light of the envisioned potential of blockchains for inter-organizational processes
and the choice to focus on the sales side, Ekornes decided to explore blockchain in the
distribution part of their blockchain. A case study was selected involving four actors in
the distribution chain on the right side of Fig. 1; The Ekornes furniture manufacturer, a
logistics service provider, a retailer, and an initial customer. Customers want to be able
to customize their product and have an exact delivery date. This involves all four
parties in the distribution chain. The manufacturer’s production strategy is made-to-
order for standard products giving delivery times of 4—6 weeks. In addition, they offer a
QuickShip segment for a smaller selection following the assemble-to-order strategy
allowing delivery within 72 h.

3.2 The AS-IS Scenario

During a workshop discussing potential use cases focusing on the end-customer’s
journey, the following scenario was described:

A store clerk working in the retail sector has attention given to the conversion process of
getting them to select a product and then getting the selection converted to a payment. Visibility
might help increase conversion. For some of the failed conversions, retailers lose the potential
sales because they cannot provide detailed information on product variety and delivery dates at
the point of sale. Take for example a customer who is at a store in a mall in Norway and has
asked for item ABC, but that item is with the wrong material in the store and the time-to-
delivery is given as a rough estimate of 4-6 weeks. Typically, this is a lost sale and the customer
is leaving empty handed. (from workshop discussion).

The current AS-IS process is modeled in Fig. 2 and shows the steps involved in the
end-customers journey when purchasing furniture. Each participating actor is repre-
sented in a separate lane and has full control of the activities within their lane. Dotted
lines represent information flow and solid lines represent process flow.

The end-customers journey starts when a potential customer visits the retailer with
an interest in buying furniture. The furniture retailer representative greets the customer
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and provides product information on the availability and characteristics of the products
of interest. The availability information is updated for each manufacturer on a weekly
basis.

If the customer decides to order, the retailer subsequently orders by the manufac-
turer the same day by email. The manufacturer then confirms the order to the retailer by
email the same or next day, together with an as-good-as-possible forecast for the
delivery schedule. The retailer then forwards the information to the customer by SMS.

After a short delay, the manufacturer starts production and assembles the different
components for shipment and orders transportation by the distributor, which picks up
and deliver the order to the retailer. At the same time when the order is picked up; the
manufacturer informs the retailer by email. If not previously agreed upon, the retailer
contacts the customer and agrees on how to deliver the customer order, before the
actual delivery takes place. The customer relates only to the retailer, preventing end-
customer information from reaching the manufacturer.
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Fig. 2. Inter-organizational process diagram of the AS-IS scenario with each actor operating in a
silo fashion with limited information exchange between each other.

3.3 The TO-BE Scenario

The TO-BE scenario starts as the AS-IS scenario, but after the last sentence “Typically,
this is a lost sale and the customer is leaving empty-handed.”, the following scenario is
added:

. With the right visibility tools, the salesperson can give detailed information on the optional
materials and detailed delivery date for each selection. Now, when the customer looks dis-
appointed the store clerk brings up the product configurator on his notepad and says “wait one
second, I'll show you the optional materials together with a detailed delivery time for each
option. And we'’ll give you a five percent discount for the inconvenience. Also, we support the
QuickShip segment with delivery times within 72 h ... and so on (from workshop discussion).
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Based on this it was decided to build a demonstrator of a Product Configurator that
would involve all the four parties. The traditional approach would be to build a portal
or a hub to share data among the parties. This is costly, time-consuming and require
testing. The parties can alternatively use the OPBC as a shared database. It is free,
ready to use and very reliable. Thus, the Product Configurator should use an OPBC.

Using the Product Configurator, the sales clerk take the customer on a product tour.
The sales clerk start by scanning the product of interest. The product, containing an
NFC or a QR code with the unique product ID pops up in a web-app on a notepad. The
customer selects options like the type of base, skin, textile, and color. When the product
is configured as requested by the customer, the Sales Clerk retrieves exact delivery
information directly from the producer. The Sales contract between the retailer and the
customer is then ready to be completed directly from within the web-app.

The TO-BE process is modeled in Fig. 3 and from it is it clear that the start of the
end-customers journey is near equal to the AS-IS scenario. However, we realize a
significant difference in the way the retailer interacts with the customer through the
Product Configurator which supports product selection and customization. Further-
more, the delivery planner functionality of the demonstrator ensures consistent delivery
information retrieved directly from the manufacturers ERP system via the OPBC.

If the customer decides to place an order, the retailer subsequently places the order
at the manufacturer by using the web-app, which store the complete order information
as a transaction in the OPBC.

After receiving the customer order, the manufacturer allows for a short delay before
the order is released to production and assembly. At any time, the customer and retailer
might enquire for production milestones and delivery status via the web-app.

When the product is ready to be shipped, a transportation request is automatically
sent to the distributor via the blockchain. The distributor pick-up the shipment and
writes transactions into the OPBC at various handling points throughout the distribu-
tion process. These transactions can be viewed by all actors at any time.

After the shipment is delivered to the retailer’s warehouse, the retailer arranges for
the final delivery to the end-customer. A customer requests for a change in the delivery
schedule can be handled directly from within the web-app. When the order is delivered
to the end-customer, the warranty period is automatically started and registered in the
blockchain. In this TO-BE scenario, the manufacturer does have access to end-
customer information that can be used for future interactions and sales promotions via
e.g. referrals with discounts.

Both the AS-IS and the TO-BE process models are simplified for the sake of clarity.
Some of the issues left out are the handling of payment, the various technologies and
document formats for communication.
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Fig. 3. Inter-organizational process diagram of the TO-BE scenario utilizing the open public
blockchain as a shared data layer.

4 Discussion

The key differences between the scenarios are: In the AS-IS scenario no one has the full
picture — information exists, however it is fragmented and spread between the actors. In
addition, the information is uncertain since it must be updated through each process,
e.g. delivery information requires multiple messages from retailer to the end-customer,
and delivery times are only updated on a weekly basis. The AS-IS problems include
redundancy, lack of data control, a mix of interfaces, delays, lack of reliability and lack
of data integration. In the TO-BE scenario, actors get exact information through the
shared blockchain, including delivery times that is important for planning purposes and
to increase the conversion rate of sales at retailers. If there is a need to keep the
information secret, the information in the OPBC can be encrypted and keys distributed
to actors that are granted access.

The use of a blockchain in this context might seem unnecessarily complex since the
small number of actors of four gives little substantiation to justify the added value of
using a blockchain. However, a blockchain based solution will be more useful as the
number of participants increase, and since it is not controlled by any of the participants
the risk of any partner exercising power over other partners is low, increasing the
likelihood of the partners being willing to share information. The manufacturer in our
case study had a need to build competence in a long-term perspective to explore models
suitable for following a product through its entire life-cycle across multiple owners and
users as part of their move towards sustainability by circular economy models.
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Conclusion

This paper discussed the use of blockchains in the value chain of manufacturers
including a case study of a blockchain application used in the distribution chain of a
Norwegian furniture manufacturer involving the manufacturer, a third-party service
provider, a retailer, and an end-customer. The application utilizes an open public
blockchain as a shared data repository for integrating processes across the actors
demonstrating how manufacturers can build competence and explore ways to support
information sharing in business-to-business networks.
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