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Abstract. Selling complex data-based solutions is multifaceted as ecosystem
actors perceive the value differently during the product lifecycle. The purpose of
this paper is to study data-based solution sales in business ecosystems by
presenting findings from nine recent interviews with manufacturing industry
professionals. The results are demonstrated in two categories: 1) challenges in
sharing, selling and buying data, and 2) the value of data for different actors in
an ecosystem-like business environment. The managerial implications consist of
clarifying the scattered viewpoints for selling data-based solutions and value
formulation for different actors in an ecosystem. Theoretical contributions
provide important aspects for the gap between business and sales research of
data-based solutions, as current literature mainly focuses on the technical aspects.
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1 Introduction

Developing business with this constantly increasing amount of data raises growing
interest in manufacturing companies. Alongside the fast development of digital
technologies as well as companies’ transition from traditional, product-centred
dominant logic to service-centred dominant logic (cf [1]), the data solutions are
increasingly composed by several technology components from different providers,
and the value of the solution is created via different use cases for several different
utilisers along the product lifecycles. Thus, the data-based solutions become more and
more complex, both from the standpoint of technology and of utilisation. These
complex data-based solutions, such as digital twins and product lifecycle data
management services, are also complex to sell and buy, and require a new approach to
sales. In value-based selling, it is important that both the buyer and the salesperson are
active participants in the two-way communication mapping the buyer’s value creation
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potential. Understanding value and selling value are two of the primary components
related to selling complex data-based solutions. During the product lifecycle, the value
for the buyer can be formulated in different phases, such as design, production or
maintenance.

The complexity of data-based solutions demands that companies increasingly adopt
ecosystem-based thinking in the development and utilisation of data (e.g., [2]; [3]); the
solutions are increasingly provided and utilised in large ecosystem-like environments
consisting of several actors, such as OEMs, subcontractors, suppliers, service providers
and end customers. In addition, there may be a totally new kind of actor, such as
companies, for selling content-related services. All these actors have different needs for
the data, and the data also has different impacts on their businesses. Therefore, the sales
of complex data-based solutions is multifaceted, while the value may be different for
different actors (e.g., [4]; [5]) and thus, there may appear challenges to identify the
parties or persons who should, or are willing to pay for the data-based solution or
persons who actually initiate the decision-making process.

Current literature related to data-based solutions, for example, digital twins, mainly
focuses on the technical aspects and technology or the development of the solution.
There is a gap related to the business and especially on sales and customer value aspects
concerning data-based solutions. The purpose of this paper is to fill this gap by studying
data-based solution sales, especially in a business ecosystem, focusing on customer
needs, challenges and value creation. The aim of this paper is to clarify how complex
data-based solutions can create value from a B2B sales perspective. We explore the
theme by presenting findings from nine recent interviews with data-based solution
providers and utilisers from the manufacturing sector. The results are demonstrated
related to two categories 1) challenges in sharing, selling and buying data, and 2) the
value of data for different actors in ecosystem-like business environment, which is an
important viewpoint in selling the data-based solution with proper emphasis on each
actor.

The main research question of the study is: How can complex data-based solutions
create value from the B2B sales perspective? Two sub-questions of the study are as
follows:

1. What kind of challenges emerge when selling complex data-based solutions?

2. What kind of industrial needs are there for data-based solutions in a digitally

enabled business ecosystem?

2 Literature Review

2.1 Business Ecosystems and the Role of Data

Digitalisation is increasingly triggering the development of and transition to ecosystem-
based business [6, 7]. In the so-called ‘digitally-enabled business ecosystems’ (e.g.,
[7]), companies are simultaneously searching for a technological fit of solutions, but
are also increasingly aligning their interests, business models and processes in order to
co-create value for the end customer, i.e., adopting ecosystem-based thinking (e.g., [3,

1.
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One essential element in the growth of these business ecosystems is the data. The
continuous innovations in digital technologies have enabled explosive growth in data
resources and use cases (e.g., [8, 9]). For example, in the manufacturing sector, various
data in the entire product lifecycles and production processes can be obtained, and
developing business with this data raises increasing interest in manufacturing
companies [9, 10]. Companies are increasingly developing and utilising solutions for
enabling convergence between a physical system and its digital counterpart, which
connect data-driven intelligence and physical knowledge into one model. The level of
complexity of these solutions varies a lot, from digital models of a single piece of
equipment, to complex and intelligent manufacturing systems utilising digital twins and
artificial intelligence [4]. The more complex the data-based solution is, the more likely
it is created and utilised among a bunch of different organisations [2]. Complex data-
based solutions have a lot of business potential at the ecosystem level (e.g. [9]).
However, there exist several challenges to tackle, such as how to take over and keep
control on the vast amount of data, which can be isolated and fragmented [ 10]. Another
great challenge is that companies’ understanding and needs for data-based solutions
vary a lot; for example, the definition of a “digital twin” and the needs for its utilisation
are highly dependent on the company in question [4, 5]. Thus, development and
utilisation of complex data-based solutions require the concretisation of the value of
each company involved.

2.2 Selling Value from Data-based Solutions

Profiting from data utilisation is still relatively new for many companies. In addition,
digital business models in several companies are not structured [11]. There are several
theories in the literature related to making profit from data utilisation, e.g., data
monetisation [12]. Data monetisation can have several different meanings for
researchers and practitioners, such as:

e selling data as a new source for earning in business

e productivity leap by using data

e utilising data in decision-making

e achieving better customer awareness [13]
Fred [14] concluded in her study that data monetisation is divided into two main
categories: indirect and direct monetisation. Indirect data monetisation is about creating
information-based products and services or data wrapping as a primary or
supplementary offering. Direct data monetisation is related to data samples, data
packaging or data wrapping as a primary or supplementary offering. However, recent
literature is still quite theoretical without practical aspects for earning money from data
utilisation, especially in business-to-business (B2B) companies. Our study will provide
a practical aspect for selling complex data-based solutions while including an
ecosystem perspective.

Selling data-based solutions is about selling value to the customer. These kinds of
solutions require understanding of customers’ businesses in order to realise the value
for the customer. Value-based sales are usually not about the customer’s expressed
needs, but rather about finding the offering’s most valuable benefit for the customer’s
business [15]. When selling complex data-based solutions, such as digital twins, value
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to a specific customer needs to be recognised and created together with the customer,
and the understanding of customers’ business and the solution itself is crucial [16, 17].
With respect to complex data-based solutions, however, the B2B sales perspective is
not properly studied in previously published research. Our study will provide new
perspectives on a less researched topic, selling complex data-based solutions in digitally
enabled business ecosystems.

3 Methodology

A qualitative case study was employed as the research methodology in this paper. The
case study is suitable for situations and processes containing complex and multiple
variables and, therefore, is suitable for this study as well [18]. A case study can be used
as an empirical study for examining a phenomenon, e.g., the digital twin concept,
especially, with a volatile boundary of phenomenon and real-life contexts [18]. In our
study, eight cases were selected where the concept of a complex, data-based solution
was examined from a sales point of view. The qualitative data were collected in March
2021 from nine semi-structured theme interviews held with 10 representatives from 8
different large, industrial companies (Table 1).

Table 1. Interviewees

Case Industry solutions _Numper of
company interviewees
A for conveying passengers 1

B for the marine industry 1

C for the refining industry 1

D for automation and electric power technology 1

E for the marine and energy industry 1

F for production machinery 3

G for lifting loads 1

H for wood processing 1

The case companies all operate in B2B markets and they can be both providers and
utilisers of data-based solutions. They were selected because they are actively
developing and taking into use complex data-based solutions, such as digital twins. In
addition, they are all established, industrial companies, whose main offering is a big
investment for their customers. The case companies are not from one specific business
ecosystem but are giving their experiences from several different business
environments and ecosystems.

The interviews were recorded and comprehensive notes were taken during each
interview by several interviewers. The duration of a typical interview was 1—1.5 hours,
and each involved 1— 4 interviewers. The main source of empirical material was semi-
structured theme interviews, because the study is partly explorative in nature. The area
of industrial data-based solutions including ecosystem development and complex data
utilisation, is evolving, and the definition of concepts such as complex data-based
solutions needed to be negotiated with the interviewees. The interviews went beyond
the sale of data-based components of solutions to cover a broad range of themes, such
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as the current utilisation of digital twins, their advantages and challenges, ecosystemic
development and customer value and understanding. The approach for analysing the
data was content analysis. In several researcher meetings, the primary emerging themes
were grouped and analysed.

4 Findings

The primary results of the interviews are summarised in Table 2. The first column
specifies the interviewed company (A-H). The second column indicates which kind of
challenges and risks emerge when companies are sharing, selling and buying data, and
the third column summarises the value of data for different actors in an ecosystem-like
business environment.

One of the main challenges was that data can be highly sensitive and cannot be
shared in too exact a form. It can cause risks in privacy, cybersecurity, ownerships, or
fear of losing information to competitors. However, one interviewee responded that it
is more about the safety aspect than a fear of competitors, but the sensitivity side can
be seen as a threat as well. Further challenges mentioned were the problems with
information flows, especially when there are long subcontractor chains involved.
Sometimes it is challenging to correctly interpret the data received from subcontractors.
Data is also often fragmented and there is no general view available, thus it becomes
hard to process and analyse it. In addition, the vast amount of data causes difficulties
to utilise it properly without automation. Equipment tracking and co-scaling of data
were also mentioned to be difficult as the product range is wide, lifecycles are long and
the equipment may come from different decades. Additionally, storing all the data that
keeps building up was seen as a challenge.

The results of the interviews also revealed several industrial needs and the value of
data for different actors in an ecosystem-like business environment. The company
representatives indicated needs for data-based solutions especially in the middle of the
product lifecycle phase, i.e., installed space data for maintenance and modernisation,
proactive maintenance and process monitoring data. Further, data about equipment
usage was needed, especially concerning how the devices are run, for how long they
are run and how large the loads are; this would help design a device that exactly meets
the relevant needs. Equipment usage data and "black box"-type information behind
fault situations were seen as valuable. However, data needs to be up-to-date and contain
a complete product structure of equipment.

The different actors’ views in various fields of business highlighted that a clear win-
win situation in data sharing has not yet been seen. However, customers have been
interested in integration opportunities and exchange of information between systems.
One interviewee from the automation and electric power technology industry pointed
out that selling data in a standard form could be useful for others as well. Another
interviewee saw that easily accessible data would be valuable for subcontractors and
logistics operators as well. Further, data exchange between the equipment of different
actors would be useful. In general, customers have different data needs; some customers
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produce their products with mass production, others create expensive, customised and
high-quality products.

Table 2. Challenges and value of data when selling complex data-based solutions.

Challenges of sharing, selling and buying Needs for data and data value for different
data actors in business ecosystem

A Irregular information flow; Data privacy Easily accessible data for subcontractors
risks and logistics operators

B Processing and utilising a vast amount of ~ Usability of data for predictive
data; finding an appropriate level of data maintenance with long life cycle
sharing equipment; System integration and data
exchange between systems.

C  Providers’ minor role in their customers’ Installed base data for maintenance and
business; Equipment tracking: due to a modernisation; Process reliability data;
wide product range and long lifecycles; Data-based tools for distributors related to
Irregular information flow in long efficient selling and maintenance

subcontractor chains

D  Highly sensitive data; Fragmented data Selling data in a standard form for others;
Simulation models for customers

E  Cyber security; Access to data Equipment usage data and a "black box"
type of information; Life cycle costs from
customers’ perspectives

F  Sensitive core business data and Equipment location data; Win-win
technological know-how; Interpreting situation in sharing has not yet been seen
challenges of subcontractor data

G  Data variety from old to new equipment; Equipment usage data
Getting access to usage data

H  Comprehensive utilisation of physics-based Data exchange between equipment of
digital twin; fragmented data; varying different providers; customers’ varying
principles for data sharing data needs

Based on the interviews, the business ecosystem from, i.e., the data providers and
utilisers are the conventional parties that are involved in design, production,
installation, use and maintenance of the equipment. In new product development, the
first version of a data-based solution, for example, a digital twin of the physical product,
is born, and if a product is very tailored it represents a single physical product which is
a long-term investment for the customer company. Suppliers and subcontractors
providing systems and subsystems are important data providers in the design and
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manufacturing phases of the case companies’ products, and the part of the ecosystem
where the needed data is quite readily available.

The vast amount of data is seen as an asset, and the case companies were actively
looking for a means of monetising this asset. In all cases, the monetisation was indirect:
the case companies have, or are planning to have, data-based business in optimisation
of customers’ production processes, proactive maintenance or modernisation.

When equipment or machinery is installed and handed over to the customer, there
are typically more barriers for data sharing and utilisation, and the parties become more
protective of the data they have. When the data is available, in several cases, the main
utiliser of data collected from installed base was found in the firm’s own R&D and
design department. The data were utilised in designing the next generations of products
to better fulfil the customer’s needs and requirements.

The data of the installed base is mainly customers (equipment owners, or even their
customer) property. The customers typically need a wider view to their production or
operations than data related to a single piece of equipment. To gain a systemic view,
they need to combine and process data from different manufacturers and service
providers. Here the customers can utilise third parties that analyse and process the data.
The ecosystem involved is more dynamic at this phase, since, e.g., maintenance
partners or suppliers of spare parts can change.

5 Discussion

From a data-based solution sales point of view, there is a need for collaboration and
partnership where data is shared, and value is co-created among several actors over the
product life cycle (cf[1]). The increased complexity demands companies to see the “big
picture” and the value of data in a larger ecosystem. However, the companies often see
the data as their own property, as they don’t recognise the preferable partners and
collaboration opportunities at the ecosystem level. The benefits of business ecosystems
are still difficult to perceive, as they demand companies to balance between maximising
the ecosystem value, and at the same time, growing their own sales volume (e.g., [19]).
The companies seem to be in a phase where the value of the data still needs to be
clarified from their own business viewpoint. After that, they can expand the
examination of the components of value of other actors and emerging business
opportunities of data-based solutions.

Selling data-based solutions is challenging for the interviewed companies, as it
requires selling value and understanding the customers’ business (e.g., [15], [16]). As
one interviewee mentioned, the value is different to different persons in the customer
company. Therefore, the data-based solution could be divided into pieces in order to
clarify the value from different perspectives and reach out to different buyers in the
customer company. In addition, the negotiation position is affecting the data-based
solution sales and value sales. When the share of the customer’s total solution is small
(like 5%), their negotiation position is very small. The situation will be totally different,
if the provider’s share of the customer’s total solution is high (like 60%). In the future,
business models will change and the possibility to sell, e.g., capacity instead of physical
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products can be easier. Thus, the requirements for data collection and utilisation will
increase.

The interviewees shared the opinion that if the customer’s operation or usage data
were available and combined with the data from previous phases, the companies would
be able to offer more value to the customer. Third parties that analyse and process data
further are still rare in the ecosystem.

7 Conclusions

The managerial implications of this study are for clarifying the scattered concepts
around selling complex data-based solutions. This study will help practitioners to
benchmark practices in other companies and to give feedback to managers for
developing their B2B sales function successfully in practice. Theoretical contributions
indicate how data-based solution sales is multifaceted, requires understanding of
customer’s business and needs, as well as the buying process. Regarding the eco-
systemic aspects related to complex, data-based solution sales, the companies are still
practising and trying to understand the related ecosystems and their prerequisites,
opportunities and challenges.

Our research findings present several practical examples of challenges and value
creation related to selling complex data-based solutions. However, our qualitative data
is collected from eight large industrial companies and, the interviews were mainly
related to their solutions and their customers. In addition, our interviewees occupied
more technological positions than on sales positions. For gathering a more thorough
understanding of the value of data-based solutions from the perspective of customers,
the research could be broadened by interviewing, e.g., actual buyers of the solutions.
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