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Abstract
In a search for greater competitive advantage, multiple machine builders are transitioning
from a pure product provider to an Industrial Internet of Things (IIoT) driven business solu-
tion provider. For integrating such radical innovation in their business, they will need a rein-
vented business model (Porter & Heppelmann, 2014; Rymaszewska, Helo, & Gunasekaran,
2017). Companies that move from simply selling a product to an IIoT driven business so-
lution face challenges. Previous research found evidence that business solution providers
struggle with developing profitable solutions (Johansson, Krishnamurthy, & Schlissberg,
2003; Stanley & Wojcik, 2005; Tuli, Kohli, & Bharadwaj, 2007), due to the reason that
many providers underestimate the role of the customers in developing effective and prof-
itable solutions (Tuli, Kohli, & Bharadwaj, 2007). Thus, the business model to support the
development of new IIoT driven business solutions must be customer-centered.

As the literature on IIoT driven business solutions seldom intersects with customer-
focused business models, an exploratory cross-case study is conducted among customers of
ATD Machinery. ATD Machinery is such a machine builder that wants to transit from a
product provider to an IIoT driven business solution provider.

Three cases in the context of the cigar industry are analyzed with literature-based design
propositions focusing on the aspects as customer goals, problems, needs, risks, sales contracts,
and the adoption willingness as guidance. From the semi-structured interviews with 10
interviewees, a best practice for value creation and capturing with an IIoT driven business
solution within a customer-centered business model is identified. Firstly, ATD Machinery
should focus on the customer segment packaging during the development and the market
introduction of an IIoT driven business solution. Because this customer segment is identified
as early adopter. This group of customers are willing to invest and want to introduce this
technology in the coming three years in their factory. Secondly, the specific value proposition
for this customer segment should focus on improving the efficiency of maintenance planning,
as this results in more efficient deployment of staff. Thus, an IIoT maintenance solution
should be developed with a focus on maintenance planning. In addition, risk mitigation
is an important part of the value proposition, to turn the IIoT driven business solution to
success. Customers in this customer segment indicate that they mostly perceive psychological
fears. In order to mitigate these fears the customer must intensively guided, with the focus
on improving the knowledge level about the IIoT driven business solution. In addition, ATD
Machinery should offer control mechanisms, such as procedures for certain use situations.
Lastly, all customers were very conclusive about the preferred sales contract for the IIoT
driven business solution. ATD Machinery should offer an input-based sales contract for the
required hardware and an output-based on availability (subscription model) contract for the
required software.
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1 Introduction
‘Industrial Internet of Things’ (IIoT) technology is identified as one of the top strategic
technologies of the future (Ng & Wakenshaw, 2017). IIoT technology can be defined as a
network of machines capable to communicate with each other through the internet (Dorse-
maine, Gaulier, Wary, Kheir, & Urien, 2015; Lee & Lee, 2015). It is also defined as smart
connected products (Porter & Heppelmann, 2014). Value for the customer can be realized
when connected machines are able to communicate with each other and integrate, for exam-
ple, inventory systems, support systems, and business intelligence applications (Dorsemaine,
Gaulier, Wary, Kheir, & Urien, 2015; Lee & Lee, 2015). IIoT technology is one of the mul-
tiple elements that form Industry 4.0 (smart factory and manufacturing). Industry 4.0 can
be summarized as an integrated service-oriented manufacturing process that correlates with
algorithms, big data, and high technologies (Lu, 2017).

When IIoT technology is used by companies it is said that it creates digital disruption1

and creative destruction2 (Schumpeter, 1942; Falkenreck & Wagner, 2017; Ng & Wakenshaw,
2017). Irrespectively, disruption caused by IIoT technology affects the strategic, economic,
and operational performance of a company (Falkenreck & Wagner, 2017) in a continues dy-
namic way. The introduction of IIoT technology in an industry is disrupting value chains,
which forces companies to reinvent their strategy and business model. Digital disruption
typically goes hand in hand with a servitization3 strategy (Parida, Sjödin, Lenka, & Win-
cent, 2015; Sklyar, Kowalkowski, Tronvoll, & Sörhammar, 2019). IIoT technology raises new
questions on how value is created, captured, and used to earn revenue (Porter & Heppel-
mann, 2014).

Changing positions of companies in the value chain due to the corresponding introduction
of IIoT technology-based strategies provided attention to IIoT driven business solutions for
some time now (Rymaszewska, Helo, & Gunasekaran, 2017). IIoT technology ensures and
helps companies gain new competitive value. By changing the nature of their business model
with subsequent changes in the position towards the competition (Porter & Heppelmann,
2014; Rymaszewska, Helo, & Gunasekaran, 2017). The five basic forces 4that shape competi-
tion experience significantly change with the introduction of IIoT driven business solutions.
However, the organizational change it requires is far from simple. Companies that move from
simply selling a product to an IIoT driven business solution face many challenges. Previous
research found evidence that business solution providers struggle with developing profitable
solutions (Johansson, Krishnamurthy, & Schlissberg, 2003; Stanley & Wojcik, 2005; Tuli,

1The process of industrial transformation that continuously revolutionizes the economic structure from
within, continuously destroying the old one, continuously creating a new one.

2Successful implementation of technological changes and innovation destroying the old ones.
3A transformation, it involves firms (often manufacturing firms) developing the capabilities they need to

provide solutions that supplement their traditional product or service offerings.
4Threat of new entrants, bargaining power of suppliers, bargaining power of buyers, threat of substitute

products/services, and existing industry rivalry.
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Kohli, & Bharadwaj, 2007). A particularly important problem concerns the potential un-
derestimation of the role of the customers’ in developing effective and profitable solutions
(Tuli, Kohli, & Bharadwaj, 2007).

Thus, the business model to support the development of new IIoT driven business so-
lutions must be customer-centered. Most digital business models fail because the value
proposition does not meet the customers’ perceived value (Gierej, 2017). By this means,
companies that implement IIoT need to understand the coherence between their perceived
value and the customer acceptability of IIoT driven business solutions (where it has to be
noted that literature from the customer perspective is not conclusive) (Dreyer, Olivotti,
Lebek, & Breitner, 2019). Customer perceived value of business solutions can be defined
as all customer-perceived consequences that facilitate or hinder the achievement of the cus-
tomer goals. In addition, to develop a value proposition based on the customers’ perceived
value, the right customer needs to be target during market introduction. Customers’ do not
all adopt a radical innovation after market introduction. Therefore the early adopters should
be identified because this group is key for opening-up the market segment (Moore, 2014).

1.1 Problem definition & research questions

The present research project addresses part of the challenge of creating and capturing value
with an IIoT driven business solution within a customer-focused business model. The focus
will be on the machine builder ‘ATD Machinery’. It concerns a production machine builder
in the cigar industry. ATD Machinery is currently undergoing the transition from a product
to an IIoT driven business solution provider. Acceptability of the customers’ will add to the
success of IIoT driven business solutions for this company. Conducting this study within the
context of ATD Machinery will not only be of support to ATD Machinery but will provide
insights of relevance to the current IIoT technology and business model innovation literature.
An exploratory cross-case research approach is used in this study.

The following main research question is formulated:
How is the machine builder ATD Machinery able to create and capture value with an IIoT
driven business solution, within a customer-focused business model?

The objective of this research project is to use customer insights in order to develop
a successful customer-centered business model with an IIoT driven business solution for
ATD Machinery. By doing so, this research project provides ATD Machinery with valuable
customer insights in order to develop and innovate its business model with an IIoT driven
business solution. This brings us to the following specific research questions:

1. How does the perceived value of customers’ affect the development of an IIoT driven
business solution?

2. Who are the early adopters and what is the corresponding unique value proposition of
the IIoT driven business solutions?
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1.2 Business context

ATD Machinery is founded in 1968. The company’s origins lie in the technical department
of Royal Agio Cigars. Back in the days, the technical department starts engineering and
building production machines for the factory of Royal Agio Cigars. There was a need for
this because of the lack of affordable high-quality machines in the market. In the following
50 years, ATD machinery became the market leader in this field worldwide. Nowadays,
ATD Machinery produces new machines and upgrades and renovates machines for the entire
production process for the cigar industry. The production machines stand out in terms of
durability. The portfolio of ATD Machinery consists of production machines for leaf-cutting,
bunch making, cigar making, cutting & packaging, and box finishing. In recent years, trends
have emerged in the cigar market that forces machine builders such as ATD Machinery to
innovate their business strategy.

Several governmental regulations have led to a shrinkage of the cigar market. Without
going into detail, as for the cigarette industry, the governments require unattractive pack-
aging, with picture health warning and plain packaging and marketing activities, which are
prohibited. Cigars can no longer visible be placed in the store and the trend among various
governments is to raise excessive duties on cigars.

Consequently, the cigar market is declining due to the growing opposition of consumers
and governments towards the cigar industry. Manufacturing companies are shrinking their
product portfolio to survive. In addition, these manufacturing companies are visibly ori-
entating themselves towards horizontal differentiation, such as the e-cigarette. Most man-
ufacturing companies at present focus on cost reduction. As a result, the manufacturing
companies have restrained investments for new production machines.

As a result, ATD Machinery is facing several challenges. They experience a decrease in
product sales and the product portfolio no longer meets all the needs of the cigar industry.
This results in the transition from a maturity stage towards a decline stage in the product
life cycle of the machines developed by ATD Machinery (Figure 1). These challenges are
endangering ATD Machinery’s continuity and profitability. ATD Machinery is at the tipping
point which will determine the future of the company.

Figure 1: The product life cycle curve (InvestingAnswers, 2019)
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To anticipate the foreseen changes in the market, the future business model will be based
on the transition from a product-based to a product-service company. The management of
ATD Machinery chooses to focus on digital servitization. ATD Machinery has customers all
over the world, which implies that it is hard to provide services and communicate real-time
with all customers during working hours. So digital servitization is key for them. However
digital servitization has some disruptive aspects in the conduct of business (Rymaszewska,
Helo, & Gunasekaran, 2017). Challenging these disruptive aspects of digital servitization
contributes to the approach of their strategy changes, in order to survive the market shake-
out. The method they choose to carry out the digital servitization is through IIoT driven
business solutions.

1.3 Research contribution

Academic relevance
Although much literature is written about digital servitization and business models, litera-
ture concerning IIoT driven business solutions with the focus on the customer is rather new
and scarce. In contrast to the practical benefits of IIoT technology in the industry, scholars
are yet to explore how customers’ problems, goals, and perceived usefulness influence the
business model. This study contributes to the digital servitization literature, by highlighting
the role of customer in developing an IIoT driven business solution. The findings add to
the understanding of how providers can change their product-based business models towards
customer-centric business models based on customer insights. Hence, this research will fill
the gap in the digital servitization literature that has not been addressed in prior literature.

Practical relevance
The determined adoption factors of customers can help providers in the cigar industry to
transit from a product-based business model towards IIoT driven business solutions. These
providers can use the research to develop or improve their own business model. A practical
application will be provided as a case study at ATD Machinery. The case study will help
ATDMachinery to adjust its business model in order to overcome the threat of their declining
product life-cycle.

1.4 Research outline

This research project includes four parts. In Chapter 1, IIoT technology has been intro-
duced and the research questions of the project are provided in the context of the facilitat-
ing company, ATD Machinery. The following chapter (Chapter 2) includes the theoretical
background, where the relevant literature for this research project is discussed. Chapter 3
presents the methodology used for conducting the cross-case analysis. Thereafter, Chapter 4
discusses the obtained results and the effects of these empirical results on a customer-centric
business model for ATD Machinery and this specific market. Finally, the conclusion, the
practical and theoretical implications, as well as the limitations of the presented study and
possibilities for future research are discussed in Chapter 5.
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2 Theoretical background
In this chapter, the theoretical literature is discussed needed to answer the research ques-
tions formulated in the previous chapter. The first section explains why companies need
to innovate their business model when they want to sell IIoT driven business solutions and
the importance to include the customer in this process. In addition, the current body of
knowledge of customer-centric business models is explained. The second section explains why
the customers’ perceived value is important in the development of a successful IIoT driven
business solution. Furthermore, this section elaborates on the customers’ perceived benefits
and sacrifices that influence the likelihood of the adoption of an IIoT driven business solu-
tion. Thereafter, the third section explains the importance of early adopters for the success
of an IIoT driven business solution. The fourth section elaborates on the revenue genera-
tion mechanism of the providing company. In particular on the trend of performance and
subscription contracts for IIoT driven business solutions and the lack of the research of the
customer perspective towards sales contracts. In the last section, an analytical framework is
provided in which the different bodies of literature are combined and visualized.

2.1 Business models in relation to IIoT driven business solutions

Companies explore the new IIoT technology to innovate and gain a new competitive ad-
vantage. In addition, companies are looking to IIoT driven business solutions as means of
increasing revenue and profits (Kowalkowski, Windahl, Kindström, & Gebauer, 2015; Mac-
donald, Kleinaltenkamp, & Wilson, 2016; McKinsey, 2016). This results automatically in
the urge for innovation of the business model since IIoT technology is connected to the trend
in which performance contracts and subscriptions are key, instead of the old concept such
as product making and selling (Brehmer & Kowalkowski, 2008; Lenka, Parida, & Wincent,
2017).

Due to the observed changing positions of companies in the value chain with correspond-
ing digital servitization strategies, the implementation of IIoT driven business solutions
in business models has drawn attention to the research field (Rymaszewska, Helo, & Gu-
nasekaran, 2017). Despite the attention to research, Dreyer and colleagues (2019) state that
business models for IIoT driven business solutions are rarely discussed, due to the reason
that business models are still under development and the lack of best practices.

Business solution literature state that there is evidence that it is not easy to provide
effective and profitable solutions. A study at Fortune with 1000 firms report that half of the
solution providers realize modest profits, and 25% lose money (Johansson, Krishnamurthy,
& Schlissberg, 2003; Stanley & Wojcik, 2005; Tuli, Kohli, & Bharadwaj, 2007). A reason
for these results is that many suppliers underestimate the role of the customer in the value
chain (Tuli, Kohli, & Bharadwaj, 2007). Customers do not only receive/buy business solu-
tions but are also key actors in the value chain (Lee, Geum, Lee, & Park, 2015). Customers
face behavior challenges in the shift to IIoT driven business solutions (Manzini, Vezzoli, &
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Clark, 2001; Mont, 2002; Lee, Geum, Lee, & Park, 2015). Therefore, the acceptability of
IIoT driven business solutions should be constantly evaluated with customers (Lee, Geum,
Lee, & Park, 2015). IIoT driven business solutions should best be jointly designed, evolved
and evaluated by provider and customer (Macdonald, Kleinaltenkamp, & Wilson, 2016).
Thus, developing IIoT driven business solutions needs a customer-centric approach.

Therefore, the business model to support the development of new IIoT driven business
solutions must be customer-focused. The success of IIoT driven business solutions depends
on the combination of the technology, the business model, and the acceptability of the cus-
tomer (Leminen, S., Westerlund, M., Rajahonka, M., & Siuruainen, R., 2012; Rymaszewska,
Helo, & Gunasekaran, 2017). Business model concepts are determined by several researchers
(Shafer, Smith, & Linder, 2005; Chesbrough, 2010; Osterwalder & Pigneur, 2010; Teece,
2010). However, most of them focus on the general organizational characteristics of the
company instead of a focus on the customer.

The focus on the customer in business models is just a recent development in literature.
Figure 2 shows the differences between manufacturer-centric business models and user-centric
business models. There is a rich body of research that confirms the potential of integrat-
ing the customer into a companies core business (von Hippel, 1988; Urban & von Hippel,
1988; Herstatt & von Hippel, 1992; Riggs & von Hippel, 1994; Baldwin, Hienerth, & von
Hippel, 2006; Lettl, Herstatt, & Gemuenden, 2006; Jeppesen & Frederiksen, 2006; Füller,
Jawecki, & Mühlhbacher, 2006; Füller, 2010). However, research about how to integrate
customers in the business model is limited. Hienerth, Keinz, & Lettl (2011) state that in-
tegrating customers into the business model converts them from passive customers into key
resources that have to be managed by the company. Their research explores the success
factors for attracting/engaging customers in core business processes and effective strategies
to overcome internal resistance. Storbacka, Frow, Nenonen, & Payne (2012) found that the
business models need to be designed in such way that it is open to participation and adaption
from external sources. In addition Saebi & Foss (2015) found that a user-centric business
model must link open innovation to the business model. Lastly, Tolkamp, Huijben, Mourik,
Verbong, & Bouwknegt (2018) found that firms interact with users in three phases: during
the design, the marketing, and the use-phase. They developed a customer involvement loop.
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Figure 2: Characteristics of manufacturing-centric business models and user-centric business
models (Hienerth, Keinz, & Lettl, 2011)

Despite good attempts to define business models, there are a limited number of frame-
works that are capable of taking a customer-driven change in account (Pynnönen, Hallikas,
& Ritala, 2012). Therefore, the business model elements that can be defined before the IIoT
solution development, and form the foundation of the customer-centric business model, are
described in the following sections. In addition, design propositions are proposed. Business
models fail because they are based on wrong assumptions about customer behavior (Mar-
getta 2002; Pynnönen, Hallikas, & Ritala, 2012). The following section will focus on the
perceived value of IIoT driven business solutions. The final solution does not meet customer
expectations and is therefore not accepted. In order to define customer expectations, the
value perception of the customer should be evaluated properly (Thomke & von Hippel, 2002;
Chung, Yam, & Chan, 2004). Next, the importance of defining potential early adopters is
explained. Finally, the importance of the customer in developing the revenue generation
mechanism of the provider will be explained.

2.2 The perceived value of IIoT driven business solutions

For acceptation by customers and with that implementation of an IIoT driven business so-
lution the perceived value of the customer is key. Business solutions are characterized by
the joint resource and process integration of the customer and the provider to create a col-
lective as well as individual value (Macdonald, Kleinaltenkamp & Wilson, 2016). Thus, the
assessment of the acceptability of an IIoT driven business solution by customers depends not
only on the provider but also on the joint benefit (Macdonald, Kleinaltenkamp & Wilson,
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2016). Therefore, the processes, resources, and behavior of the customer are essential for
developing successful IIoT driven business solutions. The customer is generally considered
as essential for the success of an IIoT driven business solution as the provider is. Despite
that this mutual involvement is appreciated by many, research has sparsely been focused on
the business to customer interaction (Dreyer, Olivotti, Lebek, & Breitner, 2019). Studies
are yet to explore how the perceived value of customers influences the acceptability of IIoT
driven business solutions by customers (Jayashankar, Nilakanta, Johnston, Gill, & Burres,
2018).

Customer value of business solutions can be defined as all customer-perceived conse-
quences that facilitate or hinder the achievement of the customer goals. In order to deter-
mine the perceived benefits (facilitators) of IIoT driven business solutions by customers, the
problems, goals, and usefulness of the IIoT solution should be explored. The needs of the
customer are the foundation of the customer goals and usefulness of the IIoT driven business
solution (Cenamor, Rönnberg, Sjödin, & Parida, 2017; Rymaszewska, Helo, & Gunasekaran,
2017; Dreyer, Olivotti, Lebek, & Breitner, 2019). In order to determine the perceived sac-
rifices (hinder) risks of using the IIoT driven business solutions should be examined. The
fears of customers that hinder them from using the solution and leading to rejection of the
solution should be identified (Paluch & Wünderlich, 2016). Providers must understand that
solely offering the IIoT business solution is not enough to increase the adoption (Paluch
& Wünderlich, 2016). Providers must focus on mechanisms in their value proposition that
decrease the perceived fears of customers (Paluch & Wünderlich, 2016).

Perceived benefits
Most digital business models fail because the first step of defining the problems and needs
of customers’ is not properly taken (Gierej, 2017). IIoT applications are aimed at enhancing
the customer value creation process. In order to enhance the customer value creation pro-
cess, the current problems/shortcomings should be identified (Lee Lee, 2015; Rymaszewska,
Helo, & Gunasekaran, 2017). In addition to customer problems, the customer goals should
be identified. Where the customer problems mark the begin situation the customer goals
mark the situation when the IIoT driven business solution is successful. In order to fulfill
the customer goals of the IIoT driven business solution, the customer needs that must meet
the IIoT driven business solution must be identified. The adaption of the IIoT driven busi-
ness solution to customer needs is necessary in order to gain success (Cenamor, Rönnberg,
Sjödin, & Parida, 2017; Rymaszewska, Helo, & Gunasekaran, 2017; Dreyer, Olivotti, Lebek,
& Breitner, 2019). Customers do consider task accomplishment/usefulness of the IIoT driven
business solution of importance because they would not adopt the solution if it does not ful-
fill their needs (Kim, Chan, & Gupta, 2007). Exploratory case studies have indicated the
importance of the identification of customer needs in the development phase of IIoT driven
business solutions, although conclusions for different applications and industries are missing
(Dreyer, Olivotti, Lebek, & Breitner, 2019).
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Customers’ problems, goals, and needs must be analyzed regarding their activities, pro-
cesses, and environment (Gillig & Sailer, 2012; Dreyer, Olivotti, Lebek, & Breitner, 2019).
Customer proximity is important in order to determine customer problems, goals, and needs
(Rymaszewska, Helo, & Gunasekaran, 2017). Meetings, viz. interaction with the customer
are important to map the customer situation and untapped needs (Brady, Davies, & Gann,
2005; Payne, Storbacka, & Frow, 2008; Storbacka, 2011; Storbacka, Polsa, & Sääksjärvi,
2011).

Design proposition 1: To increase the likelihood of the adoption of an IIoT driven busi-
ness solution, the customer problems, goals, and needs must be researched to develop a unique
value proposition.

Therefore, during the empirical part of the present study, the business problems and goals
of the customer and the corresponding customer needs are examined by directly interacting
with the customers. In addition, this study focuses on how customers create, increase, and
capture value and what their corresponding needs are (Terho, Haas, Eggert, & Ulaga, 2012).
Because this exploration will determine the foundation of an IIoT business solution (in the
cigar industry) and the proposed business model of ATD Machinery.

Perceived sacrifices
The sacrifices as for example time, effort, and financial costs spend in using the IIoT driven
business solution can be interpreted as the negative consequence of uncertainties arising
from the use of the solution. The negative consequence of uncertainties arising from the
use of products or services is also mentioned as perceived risks (Featherman, Valacich, &
Wells, 2006; Paluch & Wünderlich, 2016). There are five general consumer risk categories
determined by Jacoby & Kaplan (1972). These are functional, financial, psychological, so-
cial, and physical risks. Paluch & Wünderlich (2016) adapted this model to fit technology-
based (ICT) service innovations (technology-based service innovations –> product-service
solutions). They determined the following functions: privacy, functional, financial, psycho-
logical, temporal, and social risks as depicted in Figure 3. These six risks for adaptation of
IIoT driven technology are explained below.
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Figure 3: B2B customer risks categories (Paluch & Wünderlich, 2016)

Privacy risks (fear) are the major concern of B2B customers towards technology-based
service innovations (Paluch & Wünderlich, 2016). It is likely that this also applies to IIoT
driven business solutions. In a product-based company, it is straightforward: when a cus-
tomer buys a product, then they simply own it. However, a bought machine that is connected
to IIoT technology is a more complex situation (Porter & Heppelmann, 2014; Saarikko, West-
ergren, & Blomquist, 2017). Data is generated by customer interactions with the machine.
On the other hand, the provider gathered, analyses and developed algorithms for the data
in order to extract usable information (Saarikko, Westergren, & Blomquist, 2017). The
data-ownership discussion is with data-driven IIoT driven business solutions key (Porter &
Heppelmann, 2014; Saarikko, Westergren, & Blomquist, 2017). There are multiple options
for data-ownership and rights for connected products. The service supplier owns the data,
the product owner owns the data or there is joint ownership. In addition, there are multiple
levels of user rights: non-disclosure agreements, rights to share data, and rights to sell data.
The most important aspect of the transaction of data between parties is transparency in
collection and usage (Porter & Heppelmann, 2014). Customers are concerned about unau-
thorized access to their data by the service provider. In addition, unauthorized third-party
access is also mentioned as perceived risk (Paluch & Wünderlich, 2016). Uncertainty about
data-security, in general, has a negative effect on the perceived risk (Matos & Krielow, 2018).

Functional risks are related to unsatisfactory performance outcomes (Paluch & Wünder-
lich, 2016). Functional risks refer to the fear that the delivered business solution fails (Paluch
& Wünderlich, 2016). Including the corresponding consequences as, for example, damage to
the machine.
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Financial risks are for customers of technology-based services the fear of unexpected ad-
ditional costs or monetary loss (Jacoby & Kaplan, 1972; Paluch & Wünderlich, 2016). This
can also be a pitfall for providers of IIoT driven business solutions. The financial risks of IIoT
driven business solutions partly consist of intangible elements. Therefore providers must be
alert for non-transparent pricing. Where non-transparent pricing causes that customers are
unable to forecast investment (Paluch & Wünderlich, 2016).

Psychological risk perceptions are focused on personal fears and emotions. The conse-
quence of perceived psychological risks is causing the customer to resist to use the technology-
based service. Psychological risks gain importance when the action of the customer is re-
quired (Paluch & Wünderlich, 2016). The action of the customer is a characteristic of IIoT
driven business solutions. Making also this risk category relevant to IIoT driven business
solutions.

Temporary risks reflect concerns regarding time loss (Paluch & Wünderlich, 2016). The
fear of losing time often relates to downtime of machines. The adoption of new technology
causes the fair of failure during the use (Paluch & Wünderlich, 2016). All clearly of relevance
to the acceptability of IIoT driven business solutions.

Social risks represent the fair of negative reaction. Employees of customers perceive the
fear of being judged by their co-workers or supervisors when they fail to use the technology-
based service properly (Paluch & Wünderlich, 2016). IIoT driven business solutions also
require action in this perspective, the fear of judgment by peers is relevant for IIoT driven
business solutions.

In conclusion: despite the rapid growth and upside potential of technology-based services,
gaining customer acceptance continues to challenge managers (Paluch & Wünderlich, 2016).
Prior research is still limited and explores different risk types that emerge in customer settings
such as those elaborated on above (Jacoby & Kaplan, 1972; Paluch & Wünderlich, 2016).
Recently Paluch and Wunderlich (2016) began exploring differences in risk perceptions by
B2B customers and providers of technology-based service innovations (product-service solu-
tions). The present qualitative explorative research builds on this to further explore which
and how customer risk perceptions influence IIoT driven business solutions and its impact
on the viability of business models.

Design proposition 2: To reduce fears of customers and increase the likelihood of the
adoption of an IIoT driven business solution, providers must develop fear reducing mecha-
nisms in their value proposition by identifying the perceived privacy, functional, financial,
psychological, temporal, and social risks.
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2.3 The importance of early adopters

Customers do not all adopt a radical innovation direct after market introduction. Thus,
customers can be classified into categories based on their innovativeness. These categories
are innovators, early adopters, early majority, late majority, and laggards (Rogers, 1995).
The adopter categories are shown in Figure 4. The customer adopter categories have the
following characteristics (Rogers, 1995; Carr, 1999): 1) innovators tend to be interested in the
technology itself; 2) early adopters are technically sophisticated but interested in technology
for solving a problem; 3) early majority customers are pragmatists and are part of the first
half of the mainstream; 4) the late majority customers are skeptical with new technology
and part of the second half of the mainstream; 5) laggards may never adopt the technology.

Figure 4: Customer adoption categories (Rogers, 1995)

As the technology is brand new for the market and requires adopters to change their
behavior, innovators and early adopters, with their strong technology orientation, may be
able to do this on their own initiative (Carr, 1999; Aoki, 2014; Moore, 2014). However,
IIoT driven business solutions providers should base their solutions on the needs of early
adopters instead of innovators. Because innovators purchase technology simply for pleasure
and exploring new properties. Whereas early adopters purchase technology in order to solve
a real problem (Moore, 2014).

Early adopters buy radical innovations very early in their life-cycle, but not like innova-
tors. These customers understand and relate the potential benefits to their own concerns.
Whenever early adopters find a strong match between the potential benefits and their own
concerns, early adopters are willing to make their buying decision on it. In addition, early
adopters are less restrained by perceived risks in adopting the technology. Early adopters do
not rely on well-established references, unlike the early majority. Therefore, early adopters
are key to opening up the market segment, according to Moore (2014).

Design proposition 3: To increase the likelihood of the adoption of an IIoT driven busi-
ness solution, the early adopters must be identified because this customer segment is key in
opening up the market.

Therefore, during the empirical part of the present study, the early adopters of IIoT
driven business solutions in the cigar market are identified.
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2.4 Revenue generation mechanism

The revenue interest of the provider company is tested by the willingness of customers to
pay for the delivered value (Kim, Chan, & Gupta, 2007). The value-based selling structure
is thus important for the customers and the success of the IIoT driven business solution.
The focus of value-based selling is the value-in-use of the IIoT driven business solution in
the customers value-creating process (Terho, Haas, Eggert, & Ulaga, 2012).

When the value proposition or the value-in-use of the IIoT driven business solution is still
unclear customers cannot judge properly whether the price is for them reasonable (too high
or low) (Kim, Chan, & Gupta, 2007). However, customers can identify before experiencing
the IIoT driven solution the preferred sales contract. There are three types of sales contracts:
input-based, output based on availability, and output based on performance contracts (Ulaga
& Reinartz, 2011; Kowalkowski & Kindström, 2014). Input-based sales structures are based
on the delivery of a particular act. Output-based sales contracts focus on the achieved out-
come (Ulaga & Reinartz, 2011; Kowalkowski & Kindström, 2014).

Literature state the urge for innovation of the business model since IIoT technology is
connected to the trend in which performance contracts and subscriptions are key, instead
of the old concept such as product making and selling (Brehmer & Kowalkowski, 2008; Ce-
namor, Rönnberg Sjödin, & Parida, 2017; Lenka, Parida, & Wincent, 2017). However, for
B2B customer relations is in general research of the customer perspective towards the sales
contracts for IIoT driven business solutions is sparse (Paluch & Wünderlich, 2016). The
presented qualitative research builds on this to explore the preferred sales contract by cus-
tomers in the case of IIoT driven business solutions and its impact on the viability of the
business model.

Design proposition 4: To increase the likelihood of the adoption of an IIoT driven business
solution, the most suitable sales contract for the customer must be identified.

2.5 Analytical framework

The input for the design solutions for the field problem has incorporated knowledge obtained
from the literature study (design propositions). As a result, this study can be classified as a
design-science, a study combining the actual problem and the existing (literature) knowledge
(Denyer, Tranfield, & van Aken, 2008, Aken & Romme, 2009). To summarize the previous
literature, the following design propositions are developed:

- Design proposition 1: To increase the likelihood of the adoption of an IIoT driven
business solution, the customer problems, goals, and needs must be researched to
develop a unique value proposition.

- Design proposition 2: To reduce fears of customers and increase the likelihood of the
adoption of an IIoT driven business solution, providers must develop fear reducing
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mechanisms in their value proposition by identifying the perceived privacy, functional,
financial, psychological, temporal, and social risks.

- Design proposition 3: To increase the likelihood of the adoption of an IIoT driven
business solution, the early adopters must be identified because this customer segment
is key in opening up the market.

- Design proposition 4: To increase the likelihood of the adoption of an IIoT driven
business solution, the most suitable sales contract for the customer must be identified.

As described, there are a limited number of frameworks that are capable of taking a
customer-driven change into account. A suitable customer-centered business model frame-
work that fits the described design propositions is the Lean Canvas model. The Lean Canvas
model is an adapted version of the often-used ‘Business Model Canvas’ by Osterwalder &
Pigneur (2010). The Lean Canvas model conserves some elements to the original model,
while other elements are transformed towards a customer-centric business model. As such
the Lean Canvas model focuses heavily on the understanding of the customer (Gierej, 2017).
The building blocks problem definition, the unique value proposition, customer segments,
and revenue model of the Lean Canvas model suit the design propositions. These elements
can be defined before the solution development and form the foundation of the customer-
centric business model. The Lean Canvas model is shown in Figure 2.

Design proposition 1 suits two elements of the Lean Canvas model, the definition of
the problem and the unique value proposition. The customer problems part defined in the
design proposition suits the building block problem of the Lean Canvas model. Whereas
the customer goals and needs can be used for defining the unique value proposition. In
addition to the customer goals and needs the reducing fear mechanisms, defined in design
proposition 2, should be an important part of the unique value proposition for an IIoT
driven business solution. The third design proposition suits the Lean Canvas model element
customer segments. Finally the answer to design proposition 4 suits the Lean Canvas model
element revenue streams.

Figure 5: The Lean Canvas model (Maurya, 2012)
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3 Methodology
This research will be carried out by means of a qualitative cross-case analysis. A qualita-
tive exploratory study is used for identifying the subconscious motives and perceptions of
customers (Scholl & de Ruyter, 1998). Conducting an exploratory cross-case approach is an
appropriate method for this contemporary study with a ‘how’ question (Eisenhardt, 1989)
and the lack of preliminary study results (Mills, Durepos, & Wiebe, 2010). The research
procedure is shown in Figure 6. First, based on the existing literature design propositions
are described in Chapter 2. The design propositions serve as the basis for the interview
guideline. The cases and the coherent interviewees are selected as described in section 3.1.
The data collection protocol is described in section 3.2. Finally, the method used to analyze
the data is described in section 3.3.

Figure 6: Research procedure

3.1 Cases

The cigar industry can be divided into three main production steps. These production steps
are the production of semi-finished cigars, end products, and packaging. The cases concern
factories specialized in one of the production steps mentioned above. The cases differ in
characteristics to such an extent that it is expected that the perceived value of customers
will differ from each other. An overview of the cases and characteristics can be found in
Table 1.

Table 1: Overview cases and characteristics

Case: semi-finished cigars Case: end products Case: packaging
Nature of activities Die-cutting leaves Production of the cigar Packaging & distribution of cigars
Demographic factors Low-wage countries High-wage countries High-wage countries
Labor intensive High Medium Low
Production automation ERP ERP & MES ERP
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In order to represent the cases properly, interviewees of at least two different factories
(strategic business units5) per case are used. Where minimal one of the companies behind
these factories are listed on the stock exchange and minimal one is not listed. Since this
influences customer behavior and needs. The heterogeneity in factories ensures that the
sample properly represents the global cigar industry. The interviewees within the cases were
managers, who directly decide or have an influence on the acceptability/adoption of IIoT
driven business solutions (part of the decision-making unit defined by ATD Machinery). The
goal was to interview at least two participants per factory, in order to validate information.
If information did not correspond the contrast was presented to both interviewees and a
joint response was requested. Unfortunately interviewing at least two participants was not
possible at all factories. Due to lack of time of the requested participant. A list of interviewed
customers for each case is shown in Table 2.

Table 2: List of interviewed customers for each case

Case: semi-finished cigars
ID Function SBU
1 Deputy director 1
2 Managing director 2
Case: end products
ID Function SBU
3 Managing director 3
4 Technical manager 3
5 Senior project engineer 4
Case: packaging
ID Function SBU
6 COO 5
7 Operations manager 5
8 Director technology & engineering 6
9 Group engineering manager 6
10 Operations director 7

3.2 Data collection

In this study, an in-depth semi-structured interview scheme that consisted of open-ended
questions is used. In-depth interviews are effective as it enables the interviewees to integrate
individualized knowledge and background into the interview (Wagner, Lukassen, & Mahlen-
dorf, 2010). An interview is a two-way conversation driven by how the interviewee lived
certain experiences and how they felt/feel about certain topics. Therefore, the intention was
to conduct the interviews face-to-face where possible. All the factories of the cases end prod-

5SBU’s have separate marketing plans, analysis of competition and product offering, even though they
may be part of a larger business entity.
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ucts and packaging are located in the European Union. Therefore I visited these factories in
order to create a safe and comfortable environment for the interviewee. The factories of the
case semi-finished cigars are located in Sri Lanka and The Dominican Republic. Because it
was not possible for me to travel to those locations, I conducted those interviews through
the use of Skype. The interviews lasted between 45 and 120 minutes.

The interview scheme is based on the four-stage funnel approach (Roller & Lavrakas,
2015). The four stages are: (1. introduction, (2. general information related to the topic, (3.
awareness, attitudes &/or behavior related to a particular issue, and (4. attitudes specific to
the targeted objective (Roller & Lavrakas, 2015). In addition, for developing the interview
questions the design propositions are used as guideline. The introduction is used for breaking
the ice. Here I introduced myself, gave a short description of the research, explained the
purpose of the study, and asked if I could use audio equipment. In addition, the participant
introduced himself by answering a few simple questions. The second stage of the funnel
approach is used to define background, context, and the value creation process of the factory
where the interviewee works for. In the third stage the interviews start to focus on the
ultimate objective of the interview. Interview questions about customer problems and needs
are part of this stage. First, the known route (needs regarding production machines) for the
interviewee was asked, after which the focus was on needs regarding IIoT technology. Finally
in the fourth stage, the interview gained depth about their attitude towards IIoT driven
business solutions. Topics discussed in this stage are risk perception, data-ownership/privacy,
and the attitude towards adoption. The used interview scheme is shown in Appendix A.

3.3 Data analysis

Each interview is audio-recorded, transcribed and coded by the use of MAXQDA software.
The interview material is analyzed by applying a cross-case analysis method that follows
Miles, Huberman, & Saldana (1994). A cross-case analysis enhances the generalization
and transferability of the results to other contexts. This kind of analysis helps to deepen
understanding by identifying differences and similarities between cases (Miles, Huberman,
& Saldana, 1994). Next, the template analysis method is used (University of Huddersfield,
2019). The template analysis consists of developing a coding ’template’. This template
summarizes themes identified as important in the data set. The analysis started with an
initial coding template. This initial coding template identifies themes strongly expected by
the researcher. This initial coding template is shown in Table 3. The initial codes are based
on the literature defined in Chapter 2 and the design propositions. Second, the unstructured
data of the transcripts are summarized and categorized as described by Saunders, Lewis,
& Thornhill (2009). Each transcript is summarized and reviewed on its most important
findings. Data from each case is analyzed. This allowed comparison of the key findings
between all cases. The interview transcript data is categorized by using a deductive and an
inductive approach. In other words, predetermined priory/initial codes that are included in
template will be adapted or codes will be added while analyzing the data. The final coding
scheme can be found in Appendix B. In total 786 relevant quotations are identified.
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Table 3: Initial coding template

The value creation-process Value proposition
Value adding activities
Non-value adding activities
Goals of the organization

Customer problems Problems in the production process
Problems in supporting activities
Time consuming activities
High cost activities

Customer needs Service needs
Product needs
IoT needs
Needs fulfillment impact

Perceived risks & benefits Perceived risks Privacy risks Data ownership
Data accessibility
Data needs

Functional risks
Psychological needs
Temporal risks
Social risks

Perceived benefits/IIoT goals
Preferred sales contract Input based

Output-based
Adoption of IIoT business solutions Innovation item

Use of IIoT partners
Return on investment
Implementation willingness
Investment willingness
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4 Analysis and Results
Firstly, section 4.1 is discussing the customer goals & context. Thereafter, the customer prob-
lems & needs are discussed. In this section a differentiation is made between the problems
and needs that can be solved by means of a product, service or IIoT business solution. Third,
the perceived risks are discussed based on the framework by Paluch & Wünderlich (2016).
Fourth, section 4.4 discusses the preferred sales contract. Thereafter, section 4.5 discusses
customer segments. Finally, in section 4.6 the unique value proposition is discussed.

4.1 General customer goals & context

There are three factory specializations (cases) determined. Factories focused on the produc-
tion of semi-finished products are located in low-wage countries. A lot of manual work still
takes place in these types of factories. The value proposition of these factories is selling die-
cut leaves. Production automation is limited to the use of an enterprise resource planning
(ERP) system. Then there are factories focused on end products that produce the actual
cigars. Most end product specialized factories manage their production process through the
use of an ERP system and a manufacturing execution system (MES). The third factory
specialization are the packaging factories, where the product is actually being finished. The
packaging is country-specific (tax and regulations), put together in large packages, and be
expedited. The production automation is in most packaging factories limited to an ERP
system.

The customer goals mentioned most are cost reduction, maintaining market share, and
customer intimacy. The percentage of quotes for each customer goal is shown in Figure 9.
All cases mention the importance of cost reduction and maintaining market share. ’The goal
is actually to be able to continue produce for a good cost price. Wage costs and energy costs
are rising. So we have to be more efficient with maintenance etc., such that we can continue
to produce in this country (Customer ID: 4)’. In addition, semi-finished product specialized
factories have mentioned customer intimacy as a major goal. They derive their right to exist
from the B2B customer relation and are replaceable by other factories. ’Those guys actually
send millions of euros of tobacco to our factory, so I want to be as transparent as possible to
my customers. Trust is key (Customer ID: 2)’.

Figure 7: Percentage quotes for each organizational goal per case
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In contrast to value-adding activities as die-cutting leaves, covering the cigars, and filling
boxes the production process consists also of non-value adding activities. The non-value
adding activities mentioned most are transport & handling, processing of by-products, qual-
ity control, maintenance, and legislative production steps. The percentage of quotes about
each non-value adding activity is shown in Figure 9.Transport & handling is mentioned in all
cases as non-value adding. ’Internal transport and storage in between production steps, that
happens too much (Customer ID: 6)’. Factories specialized in semi-finished products often
mention the non-value adding activity: processing of by-products. This process consists of
a couple of steps. The veins must be removed from the leaf, then they must be dried. After
which they must be destroyed. ’That adds no value at all, I prefer to get rid of it. I would
prefer to just send wet tobacco to the customer. That customer pays nothing for it (Cus-
tomer ID: 2)’. End product specialized factories often mention non-value adding activities as
quality control and maintenance. Major non-value adding activities of packaging specialized
factories are legislative production steps. ’For example, the complete sticker work to make
the products legal. Otherwise, you cannot put the product on the market. But it does not
offer any added value to the customer. In fact, it scares off (Customer ID: 6)’.

Figure 8: Percentage quotes for each non-value adding activities per case

4.2 Customer problems, needs & goals concerning IIoT driven busi-
ness solutions

Semi-structured interviews make it possible to find customer needs that are not currently ful-
filled by existing products. This section is divided into two parts. Problems that customers
perceive in the factory and expressed needs that should solve problems in the factory. Rela-
tionships between both can be established in this way. In this way, the perceived problems
that can be solved by an IIoT driven business solution can be differentiated from product
and service solutions.

Problems in the factory
The interviewees perceive problems directly related to the production process and problems
in supporting activities of the production process. The problem related to the production
process mentioned most are the high number of machine re-sets, material properties, em-
ployee ergonomics, and the human-machine interface. The percentage of quotes for each
perceived problem related to the production process is shown in Figure 9. The most fre-
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quently cited problem is the high number of machine adjustments in packaging factories
(41,38%). In the last couple of years, the market has changed. Where there was 1 type of
packaging that could be used in most countries, now there are multiple country-specific types
of packaging mostly due to local legislation. This results in a high number of machine resets.
Machine resets create a potential hazard for machine downtime and low product quality. In
addition, most companies have a large product-market combination. ’Where you used to be
able to produce for 2 days in a row. You must now re-set the machines multiple times a day.
You can see that in the availability of the production lines (Customer ID: 10)’. Interviewees
also indicate that machine re-sets take too much time. What results in low overall equipment
effectiveness (OEE). ’Machine line re-sets can take 2 hours. That must be reduced to 5-15
minutes (Customer ID: 10)’.

An often mentioned problem by all cases is caused by material properties. Natural
materials are used in this industry. An implication is that the leaf strength varies. In
addition, the moisture absorption level of the leaves can vary. All these deviations in the
material influence the production process. ’The tobacco must be moistened x times and
dried again. And with that you already have many problems that you encounter every day
(Customer ID: 8)’.

In addition to material properties, interviewees of semi-finished product factories mention
problems with the human-machine interface. Operators have a lot of influence on the machine
speed in this type of factory. Due to the many manual operations. This has a negative
influence on the OEE. ’That machine has a certain rhythm and that rhythm is interrupted
by the operator behind it. The symbiosis between the machine and the operator is currently
zero (Customer ID: 3)’.

The major problem for end product factories, together with material properties problems,
is ergonomics. There has been a political trend in recent years, towards an increase in
retirement age. This makes ergonomics and the health of employees, increasingly important.
’In Belgium we have to work longer. I won’t be bothered by that with my keyboard and pen.
But the people who are behind the machine start here at the age of 18. And with the age of
65, they must be still able to work (Customer ID: 6)’.

Figure 9: Percentage quotes for each problem in the production process per case
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The problems in supporting activities to the production process mentioned most are
error detection/quality control and maintenance planning. The percentage of quotes for
each perceived supporting activity problem related to the production process is shown in
Figure 10. Planning of maintenance activities is most often mentioned by semi-finished
products and packaging factories. Companies in this industry are currently switching from
curative to preventive maintenance. That means that this form of maintenance planning is
still in its infancy at many factories. ’Creating a balance between producing and maintaining
a machine. That synergy, that alignment, weird but true, but that is difficult (Customer ID:
4).

Error detection quality control is mentioned by all factory types as important. Due
to the production speed, it is no longer possible to detect errors in the production process
with the eye visually. The products are checked after production. Because of this, there is
a risk of a high amount of product rejects compared to error detection during production.
’You can, of course, have a lot of checks. But for people it is no longer possible to keep up
(Customer ID: 6).

Figure 10: Percentage quotes for each supporting activity problem of the production process
per case

In addition to problems in the production process, all interviewees indicate that the main
part of the cost of the factory is in labor. There is still quite a lot of manual work in all
production steps. In addition, production speeds are relatively low compared to other in-
dustries. As a result, factories indicate that they are looking for solutions that can reduce
the number of operators and engineers. ’Fewer operators and mechanics. It is not always
nice to say, but there is a lot to be gained from a cost perspective (Customer ID: 7)’.

Expressed needs in the factory
Not every type of problem can be solved best by an IIoT driven business solution. Intervie-
wees expressed certain product needs and service needs. The question: ’What do you wish
production machines could do, which they currently cannot’, is used to determine the prod-
uct needs. The most mentioned product need, by packaging factories, is faster and flexible
machine re-setting. This need corresponds with the mentioned problem in the production
process (high number of machine re-sets). ’I think when we start thinking about machine
construction I would say quickly adjustable machines. I think that will be the challenge for
the coming years (Customer ID: 10)’. In addition to machine re-setting. Interviewees also
mention a need for ergonomic machines. This also corresponds to a previously mentioned
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production problem (employee ergonomics). ’I want a machine that is ergonomically correct.
A machine that produces basically no dust, no sound and is ergonomic (Customer ID: 2)’.
In addition to specific machine requirements, there are also wishes in relation to the machine
development process. There is a need for a more intensive relationship between the customer
and the provider. There is a need for co-creation during the development of new machines.
’It is very simple for me, you have a set of requirements and you think along and you start
doing things together (Customer ID: 3)’. There is also a need for continues improvement of
machines that are used in the production by the customer. In other words, the continues
constant improvement of ‘brownfield’ machines. Factories indicate that they want to be
actively approached for machine improvements.

The question: ’What kind of services should a machine builder deliver to improve your
value creation process’, is used to determine the service needs. All factory types mentioned
process optimization services. ’How can we get rid of those non-value adding activities. And
what can you contribute as a machine builder (Customer ID: 3)’. In addition, interviewees
also mentioned offering of spare-parts and maintenance support.

In order to indicate the needs for IIoT driven business solutions, the following question
was asked:’When a machine builder offers the possibility to provide the machines with sensors
and to provide your organization with information through a cloud application, what would
you like to know?’. The IIoT needs most mentioned are maintenance, error detection/quality
control, and production data monitoring. The percentage quotes for each IIoT need per
factory specialization type is shown in Figure 11.

The interviewees of all cases answered predominantly IIoT needs concerning maintenance.
What is striking is that end product specialized factories have the greatest need for this kind
of IIoT driven business solution. However, in proportion, this is the group that indicated
maintenance planning problems to a lesser extent. This group did mention problems in re-
lation to maintenance knowledge & skills and shortage of technical personnel. Interviewees
have multiple sub-needs for an IIoT driven maintenance business solution. The basic cus-
tomer need is that the machine can indicate when it will breakdown. ’Those machines should
themselves indicate at a certain moment I foresee that this problem is coming. So that the
mechanics can solve it in advance (Customer ID: 9). In addition, the machine must identify
the parts that must be replaced. ’That the machine decides itself, I need those parts (Cus-
tomer ID: 2). The IIoT driven business solution must have the functionality to prioritize
maintenance activities. In other words, the solution must be able to generate a maintenance
schedule. ’Those machines must be self-learning. The parent system then says we have 10
machines and 3 have a problem. A message is automatically sent to the technician which of
the 3 is most important (Customer ID: 8). Maintenance support must also be part of the
IIoT driven business solution. Not every technician is a machine expert. A lot of time can
be saved when the mechanic can see where the broken part is in the machine. And then
receive instruction on how to replace it. ’And that is precisely in the context of educating
mechanics. Somewhere a part is broken. Then they have to search where that part is in the
machine. That costs a lot of time (Customer ID: 3).

26



Error detection & quality control is also mentioned as an important problem. Interviewees
express IIoT needs in this area. However, it is indicated to a lesser extent. Package specialized
factories mention the need for an IIoT driven business solution for error detection and quality
control often. A reason for this might be that when a mistake is made at a later stage in the
production process, the most value is lost. Two forms of error detection & quality control
are indicated that can be supported by an IIoT driven business solution. The first is the
detection of human errors. As an example, when an operator puts the wrong products in
the machine. Or when the sticker roll runs out. ’So all those boxes have for example RFID’s
on it. And they are scanned before they go on the machine. So that can’t go wrong anymore.
That is simply reassuring for people. You could do that here (Customer ID: 6). The second
need is the identification of machine errors. The machine can make production errors at
various points. These are not always detectable in time by operators. As a result, too
many faulty products are produced than necessary. ’But also things that make the machine
standstill. When it is has been putting a package just right for a while and then not anymore.
Then the machine gets stuck (Customer ID: 7).

Semi-finished product specialized factories also indicate a need for an IIoT driven business
solution for monitoring production data (OEE). In contrast to the two previous IIoT driven
business solutions, this need cannot be derived from a problem. At this moment yield, speed
and quality (OEE) are not monitored in real-time in this type of factory. The problem related
to this need may be the lack of an MES system. ’If you measure the production quantifiable
and you can measure how much time can be gained with a different process method (Customer
ID: 1).

Figure 11: Percentage quotes for each IIoT need per case

The IIoT goals mentioned most are cost reduction, shared knowledge, decision support,
and transparency. The percentage of quotes for each IIoT goal per case is shown in Figure
12. End product and packaging specialized factories perceive cost reduction as the major
benefit of IIoT driven business solutions. ’The solutions are huge. But again to reduce the
cost. It is not to make it look fancy on the screen (Customer ID: 5)’. In addition to cost
reduction, end product and packaging specialized factories perceive shared knowledge as a
goal. ’Knowledge that is gained by the provider, that is building from different IoT services
from different companies. That we can race along that knowledge (Customer ID: 10)’. In
contrast to end product and packaging specialized factories, interviewees from semi-finished
product specialized factories do not express previously mentioned goals. They mention goals
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as decision support and transparency. ’You know what is happening with that machine,
day after day, and you can go back in time. I mean that with transparency, that is a huge
advantage (Customer ID: 2)’.

Figure 12: Percentage quotes for each IIoT goal per case

4.3 Perceived risks of IIoT driven business solutions

In order to research the perceived risks, the model by Paluch & Wünderlich (2016) is used.
The perceived risks mentioned most are psychological risks, privacy risks, and social risks.
The percentage of quotes for each perceived risk per case is shown in Figure 13. Psycho-
logical risk is the most frequently mentioned risk type (except for end product specialized
factories). Nearly every interviewee expressed concerns about psychological risks (30 quota-
tions). Personal fears and emotions regarding the use of IIoT driven business solutions cause
customers to resist from using them. A trend across all three factory specializations is the
fear of lacking skills & competences towards IIoT driven business solutions. Customers fear
lacking skills & competences when the action of the customer is required. ’If we are going
to do this, then someone needs to get involved with that knowledge. That is the biggest chal-
lenge (Customer ID: 3).’ In addition, losing control over the IIoT driven business solution
is often mentioned. ’At some point the big data becomes too big, what results in that nobody
dares to start (Customer ID: 10).’ Factories specialized in end products and packaging also
mentioned psychological risks about responsibility and role clarity.

Where fear regarding privacy is mentioned by Paluch & Wünderlich (2016) as a major
concern of B2B customers towards technology-based service innovations, claims this research
differently for IIoT driven business solutions (Figure 13). Privacy fears are often mentioned,
however not the major concern of the customer. It is named by semi-finished products based
factories as the second most important. In addition, end product and packaging based fac-
tories name it as the third most important. Customers fear the violation of data security.
They mention the fear of espionage by competitors, theft of data and malicious programs
that corrupts data. ’There is a fear that something comes in that way. A virus with an
evil intention (Customer ID: 10)’. In relation to the ownership of raw data, all interviewees
mention that it is theirs. ’The data generated from here is our ownership (Customer ID:
6)’. However, customers are more divided about data ownership when the provider applies
algorithms to the data. End products and packaging based factories predominantly indicate
that they themselves own the data. Where 100% of semi-finished based factories mention
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that shared ownership should be applied. Regarding sharing data with the provider under
a non-disclosure agreement, all customers are willing to do this. Customers are willing to
make machine data more easily available in relation to production data. ’Then it is a matter
of agreeing very specifically on what data can be made available and what can be done with
it (Customer ID: 8)’. The accessibility of data within the customer’s company is predom-
inantly depending on hierarchical positions. Most interviewees say that personnel on the
production floor, such as operators and mechanics, cannot get insight into financial figures.
Employees should only see data that contributes to their work. ’You have to show data that
they can be proud of. What is the point to show our mechanic the market share of brand X
in France (Customer ID: 10)’

End product based factories mention social risks as their major concern. The fear to
perceive a negative reaction of peers and colleagues towards working with and adopting
the IIoT driven business solution dominates. IIoT driven business solutions make personal
mistakes of operators and mechanics more visible. There is a fear that people will not work
with it because they are afraid that they will be judged by their mistakes. ’You must not
have a wrong culture. Which is still the case today. Then it is sometimes the case, when
there are complaints about a machine that performed less, who is been on it or who produced
it (Customer ID: 6)’.

Figure 13: Percentage quotes for each perceived risk per case

4.4 The preferred sales contract for the IIoT driven business solu-
tions

Interviewees of all cases mention a combination of two sales contracts suitable for the IIoT
driven business solution provider. This is the combination of an input-based and output-
based on availability sales contract. The input-based sales contract is applicable to the
required hardware and the physical machine adjustment for the IIoT driven business solution.
’Hardware is very simple just investing. If I need a camera and a sensor from you for the IoT
solution, there are costs involved (Customer ID: 7)’. Interviewees presume the software part
of the IIoT driven business solution differently. They see a subscription contract as most
suitable for IIoT driven business solutions. Provided that the IIoT application is updated
during the term. ’If you get updates for that, then I think it’s not a bad thing to have a
subscription. Instead of buying something and trying to maintain it yourself (Customer ID:

29



9)’. In addition, the subscription amount must be adjusted to the number of connected
machines, machine lines or users. ’The advantage is that if you pay per month and you don’t
use a machine line. Then you don’t have to pay for it (Customer ID: 6)’.

4.5 Early adopters of IIoT driven business solutions

At this moment in time, knowledge about IIoT driven business solutions is not present in
6 out of 7 factories. The awareness in most organizations is low at this point. ’Then the
first reaction will be huh what is that. And when you start talking about industry 4.0, then
they don’t get it at all (Customer ID: 7)’. In contrast, factory/SBU 6 (case: packaging)
presumes IIoT driven business solutions as an important part of the strategy to maintain
market share and growth. ’The next step, We are really looking at what we can use (Cus-
tomer ID: 8)’. The interviewees from factories where the awareness is currently low indicate
that they expect IIoT driven business solutions to become an important innovation item
in a short time. At this moment the IIoT driven business solutions do not have to be
implemented in new bought machines. However, the machines need to be IIoT proof. ’I
think it will be an innovation item in the short term. We are going to a future where we
have to perform high. Where you really don’t want a machine break-down (Customer ID: 7)’.

To the question: ’Within what time-frame would you like to start implementing IIoT
driven business solutions in your organization?’. Two types of answers were given. First,
interviewees gave an answer between tomorrow and the coming 3 years. ’That may already
be implemented tomorrow, yes really. I’m really looking forward to it (Customer ID: 2)’.
Second, interviewees gave an answer between the coming 3 and 10 years. The interviewees
of the factories focused on end products and packaging gave all the first type of answer (0
until 3 years). To the question: ’Are you prepared to make a budget available for investment
in IIoT driven business solutions?’ is predominantly positively answered. ’I think I should
do that, yes. We open budgets for it (Customer ID: 10)’. Figure 14 shows the willingness to
invest per case. The combination of the willingness to invest and the willingness to implement
is used to determine the early adopters. In this case factory’s specialized in packaging can
be determined as the early adopters, because this group is the most willing to invest and
wants to have the IIoT driven business solution within 3 years implemented.

Figure 14: Percentage quotes for each type of the willingness to invest per case

The interviewees want to earn back the investment through cost savings.’By making better
use of all resources, machines, and people at all levels (Customer ID: 9)’. On average, the
mentioned maximum return on investment (ROI) time is three years. None of the factories
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are currently using IIoT partners, in order to implement IIoT driven business solutions in
production machines.

4.6 Value proposition of the IIoT driven business solution

The value proposition describes all products and services that create value for a determined
customer segment (Osterwalder, Pigneur, & Tucci 2005; Chesbrough, 2010; Osterwalder &
Pigneur, 2010). The value proposition of a company determines why customers choose a
certain company to do business with. Woodruff (1997, p.142) states ’Customer value is
a customer’s perceived preference for and evaluation of those product attributes, attribute
performances, and consequences arising from use that facilitate (or block) achieving the cus-
tomer’s goals and purposes in use situations’. The conceptual means-end framework by
Woodruff (1997) is used to show the attributes, consequences or customer benefits and the
achieved customer goals of the customer segment packaging. These elements are derived
from the previously mentioned results. The means-end framework applied to the customer
segments packaging (early adopter) is shown in Figure 15.

Figure 15: Means-end framework by Woodruff (1997) applied to the customer segment
packaging

Based on the customer needs and behaviors of the customer segment packaging the gen-
eral IIoT maintenance application consists of predictive maintenance and preventive main-
tenance elements. Predictive maintenance has the aim to eliminate unexpected downtime in
the production process (Carnero, 2005). The use of predictive maintenance technology results
in improved plant availability, safety, quality, and reduction of maintenance costs (Carnero,
2005). As a machine starts to fail it displays signs that sensors can detect (Hashemian &
Bean, 2011; Lee, Kao, & Yang, 2014; Wang, Zhang, Duan, & Gao, 2017). The placement of
sensors on machine parts must be weighed against the cost impact of failure. In practice, it
will appear that only sensors are placed on critical components. Preventive maintenance can
complement predictive maintenance for the non-critical machine parts. Preventive mainte-
nance is maintenance based on the number of machine-hours (Barlow & Hunter, 1960). For
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each machine part the optimum number of hours will be determined before failure (Barlow
& Hunter, 1960). When the machine part fails before the scheduled maintenance, the main-
tenance will be performed at the time of failure (Barlow & Hunter, 1960). A disadvantage
of preventive maintenance is that a machine part is by definition replaced too early or too late.

Risk mitigation must be an important part of the value proposition. Whereas perceived
risks of customers directly hinder them from using the IoT business solution and lead to
the rejection of it. Solely offering IIoT driven business solutions is not enough to increase
customer adoption. Psychological risks are perceived highly and influence the adoption of the
IIoT driven business solution. Paluch & Wünderlich (2016) ague that risk perception differs
between the provider and the customer. Providers are underestimating the importance of
psychological risks in the perception of customers of the IoT business solution (Paluch &
Wünderlich, 2016). Fears arise about the tasks customers must undertake themselves in
relation to the IIoT driven business solution. Most providers do not address these fears
and emotions (Paluch & Wünderlich, 2016). They choose to ignore the social context of
the IIoT driven business solution. In order to mitigate the perceived psychological risks,
the customer must be intensively guided. The focus must be on improving the customer
knowledge level of the IIoT driven business solution. In addition, the provider should offer
control mechanisms to the customer (Paluch & Wünderlich, 2016). For example procedures
for certain use situations.
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5 Discussion

5.1 Conclusion

In the search for greater competitive advantage, multiple machine builders are transitioning
from a pure product provider to an IIoT driven business solution provider. However, the
organizational change it requires is far from simple. For integrating such a radical innovation
in their business, they need to reinvent their business model (Porter & Heppelmann, 2014;
Rymaszewska, Helo, & Gunasekaran, 2017). In addition, in order to develop an effective and
successful business solution the business model should be customer-centered (Johansson, Kr-
ishnamurthy, & Schlissberg, 2003; Stanley & Wojcik, 2005; Tuli, Kohli, & Bharadwaj, 2007).
The machine builder ATD Machinery finds itself in a similar situation, where they want to
innovate their business models by including an IIoT driven business solution.

Since little research has been done on IIoT driven business solutions within a customer-
centered business model, a cross-case study among customers of ATD Machinery is carried
out to answer the following question:

How is the machine builder ATD Machinery able to create and capture value with an
IIoT driven business solution, within a customer-focused business model?

The first sub-question of this study aimed at analyzing how the perceived value of cus-
tomers affect the development of the IIoT business solution. Answering this question design
proposition 1 and design proposition 2 serve as guideline. The problems, needs, goals and risk
perceptions related to IIoT technology were investigated for each case. Developing an IIoT
driven business solution that solves the customers’ problems and meets the needs and goals
of the customer will increase the perceived value. Whereas decreasing the risk perception
increases the customers’ perceived value.

In the case of semi-finished factories, they perceive most problems with maintenance
planning. The interviewees indicated that their maintenance staff is negligent and noncha-
lant. They indicate that an IIoT driven business solution that helps them with managing the
maintenance tasks (planning) of their employees can solve their problems. The interviewees’
mention as goal decision support and transparency. Psychological risks (fears for lacking
skills & competences) are the main perceived risks in the case of semi-finished factories.
Education and control mechanisms are necessary in order to decrease the risk perception.

In the case of end product factories, they perceive most problems with retaining mainte-
nance knowledge & skills. The interviewees indicated that their maintenance staff is aging.
In order for the machines to run optimally, the technician must thoroughly understand the
machine. Interviewees are afraid that this knowledge will be lost when technicians retire.
They indicate that an IIoT driven business solution that helps them with performing main-
tenance tasks in the right way and moment can solve their problems. End product factories
have as goal to reduce costs and obtain shared knowledge with an IIoT driven business so-
lution. Social risks are the main perceived risks in the case of end product factories. ATD
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Machinery should help build a safe culture in the customers’ factory and develop the solution
in such way the opportunities for personal judgment are low.

Packaging factories perceive maintenance planning and error detection/quality control as
important problems supporting the production process. They mention that these problems
can best be solved by an IIoT driven business solution. Where maintenance is the most fre-
quently mentioned need. Packaging factories have as a goal to reduce costs and obtain shared
knowledge with an IIoT driven business solution. Psychological risks, especially about the
lack of skills & competences, responsibilities and role clarity, are the main perceived risks in
case of packaging factories. ATD Machinery should offer education and control mechanisms
are necessary in order to decrease the risk perception.

The second research question of this study is aimed at identifying the early adopters and
the corresponding value proposition. ATD Machinery should focus on the customer segment
packaging during the development and the market introduction of an IIoT driven business
solution. Because this customer segment is identified as an early adopter. This group of cus-
tomers is willing to invest and want to introduce this technology in the coming 3 years in their
factory. The specific value proposition for this customer segment should focus on improving
the efficiency of maintenance planning, as this results in the more efficient deployment of
staff. Thus, an IIoT maintenance solution should be developed with a focus on maintenance
planning. In addition, risk mitigation is an important part of the value proposition, to turn
the IIoT driven business solution to success. Customers in this customer segment indicate
that they mostly perceive psychological fears. In order to mitigate these fears, the customer
must intensively guided, with the focus on improving the knowledge level about the IIoT
driven business solution. In addition, ATD Machinery should offer control mechanisms, such
as procedures for certain use situations. Next, all customers were very conclusive about the
preferred sales contract for the IIoT driven business solution. ATD Machinery should offer
an input-based sales contract for the required hardware and an output-based on availability
(subscription model) contract for the required software.

To conclude, this research has presented a proposed customer-centered business model
with an IIoT driven business solution for ATD Machinery. This proposed customer-centered
business model is shown in Figure 16.
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Figure 16: Lean canvas for ATD Machinery

5.2 Practical implications

ATD Machinery has been looking for a manner to create and capture value with IIoT driven
business solutions. First of all, the insight that a successful IIoT driven business solution
contains joint value creation of the customer and the provider, should result in ATD Machin-
ery pursuing a customer-centric strategy. The results of this research can be used by ATD
Machinery to develop an IIoT driven business solution within a customer-centered business
model.

As the cases showed and it also follows from trends in the multiple industries it is recom-
mended that ATD Machinery focuses on the development of an IIoT driven business solution.
It is important for ATD Machinery to be aware of this market opportunity and develop a
complete customer-centered business model. ATD Machinery could use the proposed Lean
Canvas model as a foundation in developing its completed customer-centered business model.

In addition, since early adopters are key for opening up the market, it is important to
target them during the market introduction of the IIoT business solution. In the case of ATD
Machinery, they should focus on the customer segment packaging. This customer segment is
most willing to invest in the solution/technology. The interviewees in this customer segment
mentioned that they want to implement the IIoT driven business solution in their factory in
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the coming 3 years. However, this customer segment can be defined as early adopters it does
not mean that this is a profitable customer segment for ATD Machinery. ATD Machinery
should make a strategic decision about what kind of business solution to develop based on
this research and the coherent business case. They should engage with their customers and
determine the monetary value of the IIoT driven business solution to the customer. There-
after they should compare this to the capital expenditures (CAPEX) and operating expenses
(OPEX). Alternative value propositions in addition to the customer segment packaging are
shown in Figure 17.

Figure 17: Means-end framework by Woodruff (1997) applied to all customer segments

An important activity to conduct throughout the whole process for ATD Machinery, but
especially in the solution development phase, is to continuously discuss the customer expec-
tations and perceived value. The customer problems and needs must be the foundation for
developing an IIoT driven business solution. This is both by practitioners and literature
considered to be an important success factor of developing an IIoT driven business solution.

Furthermore, as these cases show that the customers of ATD Machinery perceive numer-
ous fears, especially psychological, privacy and social fears regarding IIoT driven business
solutions. The fear of lacking skills & competences, violation of data security, and the fear
of being judged by mistakes are the most common mentioned fears by customers. In order
to minimize these fears, ATD Machinery must engage in intensive relationships with her
customers. Risk mitigation is an important part of the value proposition, to turn the IIoT
driven business solution to success.
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5.3 Theoretical implications

Prior business solution research has demonstrated the importance of involving the customer
in the value creation process (von Hippel, 1988; Urban & von Hippel, 1988; Herstatt & von
Hippel, 1992; Riggs & von Hippel, 1994; Baldwin, Hienerth, & von Hippel, 2006; Lettl, Her-
statt, & Gemuenden, 2006; Jeppesen & Frederiksen, 2006; Füller, Jawecki, & Mühlhbacher,
2006; Füller, 2010). However, how to pursue this strategy in relation to the IIoT driven
business solution was lacking. In addition, there is a lack of empirical research in this field
of knowledge. This study is among the first to gather practices for value creation and value
capturing with IIoT driven business solutions in a customer-focused business model.

This study provides four design propositions in order to guide the development of a
successful and effective IIoT driven business solution within a customer-centered business
model. These design propositions concerning the perceived value of customers, the impor-
tance of early adopters and a customer-focused revenue generation mechanism. These four
design propositions are an addition to the existing digital servitization and customer-centric
business model literature. Future research can use these design propositions for developing
IIoT driven business solutions independent from the type of industry.

In addition, this study provides insights into customer goals, problems, needs, risks, and
sales contracts that also may apply to other industries. And therefore can be used for further
academic research. This research also complements the research of Paluch & Wünderlich
2016) by applying their research methodology specifically to IIoT driven business solutions.
The risk perceptions towards IIoT driven business solutions of customers are categorized
based on the six customer risk categories determined by Paluch & Wünderlich (2016).

5.4 Limitations & future research

This research contains some limitations. First, this research has been conducted among
customers of ATD Machinery. The factories that are carefully chosen present the global
cigar market. However, there are more factories in the world, than the ones interviewed.
The factory selection may have inadvertently resulted in a biased perspective of the cigar
industry. In addition, the goal was to interview at least two participants per factory, in order
to validate the information. Unfortunately interviewing at least two participants was not
possible at all factories. Due to lack of time of the requested participant.

Second, the coding was conducted by a single person. This could be subject to retrospec-
tive bias. Higher viability and reliability of this study could be realized if two researchers
independent coded the transcripts. Because this had resulted in higher objectivity and mean-
ing of each coding category.

Lastly, this exploratory cross-case study provided great insight into the factors that are
considered influential in adopting an IIoT driven business solution. The factors identified by
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interviewees per case have been presented in this study. However, the study is not conclusive
if these factors have the greatest impact on the adoption of an IIoT driven business solution,
only that these factors are most often identified. As such, other factors might have a big-
ger impact. This argument is viable for identified customer goals, problems, needs, and risks.

Furthermore, there are some opportunities for future research. This research provides the
first insight on how to create and capture value with an IIoT driven business solution. Based
on the results of this study a proposed customer-centered business model was made for ATD
Machinery. The factors that were discussed form the foundation of the proposed business
model. Nevertheless, their impact on the business model is not fixed. Thus, a quantitative
study based on the found factors would indicate the impact of each factor. Future research
would benefit from validating the proposed business model by other factories.

If ATD Machinery decides to implement an IIoT driven business solutions in their busi-
ness model. The implementation and the co-creation process with customers can be re-
searched and how this influences the adoption of the IIoT driven business solution.

In addition, after implementation of the IIoT driven business solution in factories ATD
Machinery should perform a study in order to validate and indicate differences in the per-
ceived value of the customer. As this will help to create an understanding between the
customers’ perceived value before and after implementation.

Another kind of future research can be focused on the performance of the customer-
centered business model with an IIoT driven business solution. The performance of multiple
machine builders that implemented a customer-centered business model with an IIoT driven
business solution and their customers can be compared. Through an analysis between cus-
tomers and the machine builders, the performance views of customers and providers can be
compared. From this conclusions can be drawn which elements determine that both the
customer and the provider experience high performance.
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7 Appendix A - Interview guide
Name respondent:
Company:
Department:
Function:
Date:

Introduction:
Short description of the research project. Explain the purpose of the study. Request per-
mission to use recording equipment.

Customer value creating process

• Can you give a short description of the company you work for? (Opening question)

• What are the short and long term goals of your organization?

• What kind of products does your organization sell?

• Which activities take place to add value to the product?

• Which activities take place that do not add value to the product?

• Which activities in that process involve ’ATD machines / production machines’?

Customer problems

• What kind of problems do you encounter in the production process?

• What kind of problems do you encounter in supporting activities for the production
process?

• Which activities cost a lot of time in the factory?

• Which activities cost a lot of money in the factory?

Customer needs

• What do you think of the ATD machines? (Only for current customers)

• What kind of services should ’ATD / machine builder’ deliver to improve your value
creation process?

• What do you wish the ’ATD machines / production machines’ could do, which they
currently cannot?

• How important are these wishes for the organization? What is the impact on the
organization if these wishes are fulfilled?
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• When ’ATD / machine builder’ offers the possibility to provide the machines with
sensors and to provide your organization with information through a cloud application,
what would you like to know?

• If you are considering buying a new machine, should it already contain IoT solutions?

Risk perception

• What are your biggest concerns and fears about implementing IIoT in your machines?

• What do you experience as the greatest benefits when ATD / machine builder offers
you I product-service combinations (business solutions)?

• What do you experience as the greatest risk when an ATD / machine builder offers
IIoT product-service combinations (business solutions)?

Data-ownership/privacy

• What is your point of view regarding the ownership of raw data? Is your organization,
’ATD / machine builder’ data owner or is there shared ownership?

• What is your point of view regarding the ownership of processed data through algo-
rithms? Is your organization, ’ATD / machine builder’ data owner or is there shared
ownership?

• Would ATD / machine builder be allowed to view your data in order to offer better
service as a goal? (Under a non-disclosure agreement, for example?)

• Are there different information needs in different hierarchical positions within your
organization? If yes which one?

• Can everyone within your organization see the same information? Why?

Attitude towards adoption

• Can you describe what IIoT means for your organization?

• Is IIoT an important innovation item in your organization? (why?)

• Within what time-frame would you like to start implementing IIoT in your organiza-
tion?

• Do you already use partners for the implementation of IIoT in production machines?

• Are you prepared to make a budget available for investments in IIoT?

• In what time frame and how does your company want to earn this investment back?

• Which payment method do you think is suitable for IIoT business solutions? One-off
investment, output-based based on availability or based on usage?
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8 Appendix B - Final Coding scheme

Table 4: Final coding template

The value-creation process Value proposition
Value adding activities
Non-value adding activities Production planning

Quality control
Processing of by-products
Maintenance
Machine re-setting
Transport & handling
Legislative production steps

Goals of the organization
Process automation
Knowledge capturing
QHSE
Production process adjustment (legal)
Customer intimacy
Product-mix monitoring & reduction
Cost reduction
Maintaining market share
Increase market share

Current level of production automation
Customer problems Problems in the production process

Production process adjustment (legal)
Production monitoring
Production planning
Down time
Product reject
Employee ergonomics
Internal supply chain
Availability of employees
Human-machine interface
High number of machine re-sets
Material properties

Problems in supporting activities Managing the machine fleet
Shortage of technical personnel
Maintenance knowledge & skills
Error detection / quality control
Data translation to information
Maintenance planning

Time consuming activities Quality control
Maintenance
Re-work
Work shift changes
Internal supply chain
External supply chain
Machine re-setting
Maintenance planning

High cost items Quality control
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Re-work
Down time
Machine re-setting
Maintenance
Internal supply chain
Material costs
Product market failure
Product reject
Labor costs
Machine costs

Customer needs Service needs Maintenance support
Industrial IT support
Process optimization
Spare-parts
Actively offering machine improvement

Product needs Ergonomic machines
Continues improvement for installed machines
Faster / flexible machine re-setting
Co-creation

IIoT needs IIoT learning & development
IIoT machine monitoring
IIoT internal supply chain
IIoT OEE / production data
IIoT human-interface
IIoT error detection / quality control
IIoT machine re-setting
IIoT Track & Trace
IIoT maintenance

Needs fulfillment impact
Perceived risks Perceived risks Privacy risks

Functional risks
Psychological needs
Temporal risks
Social risks

IIoT goals IIoT goals IIoT solution is focused on the industry
Cost reduction
MES implementation is superfluous
Supply chain improvement
Decision support
Transparency
Shared knowledge

Data Data accessibility Accessibility customer
Accessibility IIoT provider

Data ownership
Preferred sales contract Input-based

Output-based
Adoption of IIoT business solutions Adoption willingness Innovation item

Implementation willingness
Investment willingness

Use of IIoT partners
Return of investment
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IIoT meaning for customer
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