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Introduction

The increasing importance of digital technologies and con-
nectivity in products, processes, and organizations leads to a
growing amount of generated data. Manufacturing companies
can use these data to control and monitor production pro-
cesses as well as offer data-driven services in addition to their
existing product portfolio. In the business to consumer (B2C)
sector, data-driven services are already well established. Manu-
facturing companies on the other hand tend to struggle to
effectively leverage and monetize data-driven service offerings,
as the value creation and utility potential often is not apparent.
However, to increase their competitive positioning, companies
need to establish a sound understanding of the value creation
of their products or services and the resulting pricing potential.

Even though success stories exist in the manufacturing indus-
try, most companies face challenges in effectively pricing their
data-driven offerings. This is, in part, due to the many facets of
pricing such offerings. Because of their diversity and complexi-
ty, these may seem intimidating to consider at first glance.

Figure 1 shows four challenges of pricing data-driven service
offerings that should be considered. The potential customer
purchases a benefit and/or functionality, which, contrary to a
physical product, is not tangible. Hence, the quantification of
the customer’s benefit is based on the value created by the
generated data and service offering. For manufacturing com-
panies, the effort required to determine suitable price points
may be higher, as the quantification depends on the benefit
of the individual customer. From a customer’s perspective,
estimation efforts regarding the return on invest may arise.

Challenges in pricing

Thus, both the customer and provider of data-driven service
offerings need to have a sound understanding of the long-
term value creation and utility potential that is generated.

Manufacturing companies notably face obstacles in selecting
and designing a suitable pricing model to sell their data-driven
service offerings. In addition to being more difficult to quanti-
fy, data-driven service offerings require more extensive analysis
of the value creation and utility potential. This is due to the
previously outlined intangible customer benefit.

This study aims to answer the question how to develop pricing
models for industrial data. To do so, current industry standards
and practices regarding data-driven service offerings were
identified, along with an overview of relevant trends in this
field. This knowledge lays the theoretical foundation of the
pricing of data-driven service offerings.

In a second step, three case studies were conducted, in which
various types of data-driven service offerings were imple-
mented. Each process was thoroughly analyzed to infer data
about pricing strategies that can realistically be implemented in
manufacturing companies.

Finally, the previously acquired information about the process
of pricing data-driven service offerings was abstracted to
identify key performance indicators. These form the basis of
general recommendations for pricing strategies that apply to
all manufacturing industries.
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Long-term value
creation must be
apparent for both
customer and
provider



Pricing of data-driven offerings

To analyze the implementation of data-driven service offerings,
some important concepts need to be established first. This
chapter introduces those concepts and outlines the current
industry standards regarding data-driven service offerings.

Introduction to data-driven service offerings
Data-driven offerings encompass a great number of different
products and can be divided into four categories: data pro-
duct, smart product, digital product, and X-as-a- service. The

data-driven value creation correlates with the extent to which
the data is processed and integrated into each offering.

Pricing Model

Availability-oriented

€ Customer pays for continuous access to
the offering, e.qg., flat rate/ fixed-fee

Use-oriented

Result-oriented

Success-oriented

per-output

&

success

Customer pays for the utilization of the
available offering, e.g., pay-per-use

Customer pays for the result achieved
with the available offering, e.g., pay-

Customer pays for the success achieved
through the offering, e.g., pay-per-

The first category of data-driven offerings is data as a pro-
duct. In the manufacturing environment, data products may
cover the recording and processing of raw processes, machine
data, algorithms, or decision support. Smart products com-
bine physical and digital products, with a digital extension

of the product’s physical functionalities. In contrast to data
products, smart products incorporate cyber physical systems,
i.e., hardware (e.g., mechanics and electronics) and software
(e.g., information technology) components to collect, receive
and transfer data. The third category are digital products,
integrated software-based stand-alone products that consist
of digital functionalities. With the generated data, digi-

tal products can be customized to individual needs. For a

Criteria

Function-based criteria defining pricing
strategy (e.g., number of users with
platform access)

Time-based criteria defining pricing
strategy (e.g., utilization time provided)

Amount-based criteria defining pricing
strategy (e.g., pressurized air)

Quantifiable success criteria defining
pricing strategy (e.g., cost savings)



manufacturing company, digital products may be the basis to,
for example, establish a digital business that offers solutions
for digital manufacturing. Examples for a digital product may,
among others, be simulation, analytics, or collaboration tools
as well as 3D visualizations. The fourth category of data-driven
offerings are X-as-a-Service (XaaS) offerings. XaaS provides
integrated solutions covering a physical product, service
offering, and digital product. Using integrated, data-driven ser-
vices, products that are traditionally bought and paid for (one-
off-payments) are being offered as solution-oriented value
propositions with, e.g., subscription-based payment models.
Xaas$ provides benefits for customers, such as state-of-the-art
technology, reduced financial risk, and increased flexibility, as
well as service providers, e.g., reoccurring payments and field
data.

Pricing Models for data-driven offerings

For data-driven offerings, four price models are typically consi-
dered: availability, use, result, or success oriented. The specific
pricing model highly depends on the desired data-driven offe-
ring and knowledge of the customer’s need. In the following,
the four corresponding examples are expanded on in more
detail and illustrated in Figure 2:

1. Availability-oriented (flat rate model):

In availability-oriented pricing approaches such as flat rate or
fixed-fee models, the customer pays for continuous access to
the product or service. Furthermore, no data on the use of the
product or service is necessary. In these pricing strategies, the
criteria determining the price point are usually function-based,
such as storage size and duration, number of users with plat-
form access, or number of measurement points, see Figure 2.

2. Use-oriented (pay-per-use model):

In use-oriented pricing approaches, such as a pay-per-use
models, the customer only pays for the actual use of the
service. The charge to the customer changes over time. To do
this, standardized data on the customer’s use of the pro-
duct is required. The price charged to the customer is usually
time-based.

3. Result-oriented (pay-per-output model):

In result-oriented pricing approaches the customer pays for the
result of the available service. In this model, the charge to the
customer changes dynamically over time. Moreover, individual
data is required for each machine. As the pricing strategy can
be amount-based, the charge to the customer may be deter-
mined based on the number of produced parts, the amount

of conducted quality checks, or the volume of pressurized air
depending on the regarded service.

4. Success-oriented (pay-per-access model):

In success-oriented pricing approaches, such as pay-per-access
pricing models, the customer is charged for the success associ-
ated with the provided service. The charge may be determined
by key factors which indicate and quantify success. These fac-
tors can include cost savings, such as reduced operating time,
less personnel, less scrap, or an increase in revenue and must
be negotiated between provider and customer beforehand



Case study: Pricing scenarios for

data-driven offerings

To gain information regarding the realistic implementation of
data-driven service offerings, three case studies were conduc
ted. The studies were coordinated with Viaccess Orca, Zeiss
Industrial Quality Solutions, and Philips Engineering Solutions.
This chapter includes a brief description of the case study, fol-
lowed by a case-by-case analysis of the examined data-driven
service offerings.

Introduction to the case studies

To establish a sound understanding of the key issues in pricing
data-driven offerings for manufacturing companies, three case
studies were conducted. These case studies provide insight on
the relevant industrial issues that manufacturing companies
may encounter. Furthermore, the case studies allow a tho-
rough and systematic elaboration as well as a comprehensive
analysis of relevant industry-specific issues.

Within the case studies, three major challenges of the study
partners were addressed:

1. Huge amounts of industrial data complicate a
purposeful use.

2. Limited knowledge exists about the monetary value
of data.

3. It is hard to identify the most suitable and competitive
pricing strategy in data-driven offerings.

Viaccess Orca

Viaccess Orca is a Paris-based provider of over-the-top (OTT)
media services, premium TV platforms, and content protection.
Operating in business-to-business (B2B) commerce, typical cus-
tomer groups include TV operators, broadcasters, and content
providers.

Scope of the case
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As highlighted in Figure 3, Viaccess Orca is aiming to operate
as a digital platform provider serving customers such as physi-
cal manufacturers, data storage providers, and data analyzers.

The use case is a data sharing platform that collects all gene-
rated data in a secure place. The necessary production data is
collected from several sources such as sensors, machines, and/or
postproduction. These data need to be managed and structu-
red in an appropriate architecture to guarantee fast and reliable
access for the customer at any time. Additionally, the platform
should enable the data owner to share only selected data. Third
party access to the data may be granted with respect to any
pre-defined conditions to allow monetization, define the dura-
tion of access and protect from any security threats. The third
parties also provide potential applications for the data, e.g.,
predictive maintenance and or the certification of production
quality. In this case study, value is primarily created through the
establishment of a data sharing platform with all data merged
in one secure location while maintaining control over the data.

Zeiss Industrial Quality Solutions

The second case study was conducted in cooperation with
Zeiss Industrial Quality Solutions, a German manufacturer of
optics and metrology equipment. As a machine manufacturer
and system integrator, Zeiss services a broad spectrum of B2B
customers, ranging from chip manufacturers to camera manu-
facturers and pharmaceutical companies.

In this use case, a concept that can be integrated into a mul-
titude of different modules for enhancement of component
measurements was considered. As illustrated in Figure 4, the
generated data of the measurement process is transmitted

to Zeiss covering condition, process, and quality data. Zeiss
processes the generated data and then forwards the processed
and refined data packages back to the customer.

To provide data-driven services to the customer, a multitude

of different use cases are integrated into a range of offerings.
Each use case includes different functionalities, which can be
chosen independently by the customers. They are based on
additional data processing steps enabled by Zeiss Industrial
Quality Solutions’ expertise in metrology and quality measure-
ment. The processed data is visualized via an interface, which
is device-independently accessible by the customer. The use
cases vary in their functionality. Some improve the Overall
Equipment Effectiveness through the use of machine status
data, planned, and actual performance data. Others aim to
improve the machine’s uptime by analyzing cause and effect of
incidents and machine failures through Condition Monitoring
of measurement machines, in which critical machine conditions
are continuously monitored. Another use case is related to

the customer’s applied measurement strategies: By comparing
different machines and parts, their measurements and quality
results can be related to the applied measurement strategies,
inefficiencies can be reduced, and reproducibility and reliability
of quality results are increased.
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Philips Engineering Solutions

The third use case was conducted in cooperation with Philips
Engineering Solutions, a company providing engineering
expertise and innovation platforms to customers, among other
things. This case study examines a data-driven offering around
a vision system in a production environment.

Vision systems are used, among other things, to automate
product inspection and ensure certain quality standards. A
challenge with vision systems is that produced parts can be
incorrectly identified as defective, thereby not effectively
identifying all parts that meet the pre-defined quality stan-
dards. Usually, some overkill may be accepted, as it decreases
the risk of missing potentially defective products. However,
decreasing the amount of overkill to a minimum, the yield of

a manufacturing process effectively increases, which can in
turn decrease production and quality costs per part. To achieve
a minimal overkill, Phillips Engineering Solutions developed

an artificial intelligence (Al) supported inspection system. By
analyzing parts that fail the quality inspection, the Al system
learns optimal margins for assessing quality with maximal yield
and optimal quality. Figure 5 illustrates Phillips Engineering
Solutions” integration of the Al supported vision system into
the customers production environment. Based on the produc-
tion data and identified margins, the machine improves itself
with the help of the Al solution until optimal conditions are
reached.

Philips Engineering Solutions also offers conventional inspec-
tion methods. These solutions require updates when the cus-
tomer deems them necessary. The customer provides margins
for quality control which ensure quality standards for a final
inspection. These machines give the manufacturer and their
customers quality assurance through the detection of faulty
parts and increase overall equipment effectiveness (OEE) by
identifying those parts early in the production process.

The addition of Al inspection to conventional inspection met-
hods requires the collection of quality data from the conventio-
nal inspection machine. Furthermore, a stronger graphics unit
is necessary to implement the Al algorithm. The implementa-
tion of an additional Al algorithm leads to a further increase of
the OEE, as it detects and reduces the number of incorrectly
rejected parts. Finally, a successful implementation could
potentially substitute machine operators for the final inspec-
tion, further reducing manpower and productions costs.
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Observed challenges in pricing data-driven
offerings

In this study, different challenges in pricing data-driven offe-
rings were discussed in the consortium. The conduction of
different case studies with the consortium partners revealed
major differences in hurdles, potential data-driven offerings,
and achievable pricing points. The challenges that were obser-
ved during the case studies can be divided into three major
groups, which are presented and described in the following.

1. The level of concretization has an impact on value
proposition
The case studies revealed that the consortium partners all had
different levels of concretization regarding their value proposi-
tion. More fuzzy ideas for data-driven offerings with unclear
benefits regarding the value proposition are contrasted with
specific ideas regarding, for example, the increase of the custo-
mer’s utility potential. Hence, companies pursuing data-driven
offerings need to be aware of the specific value that their
offering creates for the customer.

2. Approach for data-driven offerings vary based on
the objectives
The partners in this study all approach data-driven offerings
with different backgrounds and different objectives in mone-
tizing industrial data, which can influence on approach that
is targeted by the partner. Digital platform providers, on the
one hand, are willing to move into the industrial B2B market,
as they might lack crucial manufacturing knowledge. Machine
manufacturers, on the other hand, are trying to move into
data-enabled services, potentially lacking critical knowledge
about digital and information technology. Hence, companies
should be aware of their current and desired position in the
ecosystem and adapt their approach accordingly.

3. Variety of hurdles require individual and targeted
approaches
The last challenge is that potential hurdles in pricing data-dri-
ven offerings depend on the background and objectives of the
consortium partners. These include the definition of a distinct
value proposition to increase a customer’s use potential, the
definition of a suitable price model and strategy, as well as the
definition of a suitable price point. As these hurdles depend on
individual factors, companies planning to pursue data-driven
offerings need to find an individual and targeted approach,
such as a product strategy.

An approach to pricing data-driven offerings that addresses
the observed challenges is presented in the following. The
derived results can serve as guidance for the design of a desi-
red data-driven offering



Recommendations for pricing

data-driven offerings

Four steps for successful implementation of pricing

models

Four building blocks and guiding questions were derived from
the findings of these case studies to support a practical and
systematic introduction of desired data-driven service offering
to the market (see Figure 6):

1. Determination of value proposition: What do | want to
offer?

2. Consolidation of (service) offerings: How do | want to offer
my product?

3. Quantification of utility potential: How do | quantify the
utility potential?

4. Determination of pricing strategy and point: What price
strategy and point can | determine?

1. "What do | want to offer?”

The first question concerns determining the value proposition
of the regarded data-driven service offering. The offering
needs to be formulated distinctly and explicitly by the provider
to ensure a transparent value proposition. The cases investiga-
ted in this study revealed three major points that may serve as
guidance for the determination of the value proposition:

m The question “What do | want to offer” starts with analy-
zing which offerings currently make up the product portfo-
lio and what additional value | can create for my customers.

= Determining a distinct value proposition with a measurable
increase in the customer’s utility potential is a crucial basis
for the quantification, price strategy, and price point.

To facilitate the quantification and determination of suitable
price points, the specific challenges regarding the customer’s
utility potential and desired pricing strategy need to be addres-
sed early on.

»What is the extend of the
generated utility potential?«

ﬁ@y »What do |
want to offer?«

1

Quantification of

utility potential
2 4

Determination of
value proposition

Determination of
price strategy
and point

CBQ »Which price model and
point can | determine?«

Consolidation of
(service) offering

»How do | want to
M offer my product?«

Figure 8: Approach to pricing data-driven service offerings
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2. “How do | want to offer my product?”

As seen in the case studies, the different functionalities of
data-driven service offerings lead to various elements that

may differ in their pricing. The categorization of functionali-
ties depends on the degree of digitalization, total number of
available functionalities, or value the offering provides to the
customer. By consolidating the desired functionalities into offe-
rings, the transparency of a potential offering from a customer
point of view and the required functionalities can be increased.
In general, three types can be derived:

a) Dedicated offering: systematic consolidation of different
functionalities into one dedicated offering for customers

b) Bundle: consolidation and clustering of different functiona-
lities into a core offering with flexible bookable extension
packages

¢) Multiple singular offering: consolidation and clustering of
different functionalities into individually selected offerings

3. “How do | quantify the utility potential?”
The third question aims to identify a suitable quantification

approach of the utility potential, which serves as basis for the
derivation of a price strategy and price point.
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As illustrated in Figure 7, the derived data-driven activities of
the partners were divided into enabler and provider. Whereas
enablers focus on establishing a suitable environment, such as
a data platform as a basis for data-driven activities, providers
are able to directly leverage and exploit data to provide their
customers with data-driven activities. The different data-dri-
ven activities were assessed in term of their estimated impact,
potential value-add, and quantification approach. Enablers
tend to only have limited impact on the customer’s monetary
potential and provide, e.g., offerings focusing on the secure
generation, storing, and exchange of data.

The potential added value of enablers is restricted due to

the limited provision of value-added services. As mentio-

ned before, the offerings may focus on, e.g., the recording
and connection of machine data. For providers with indirect
impact, the potential value-add on the customer’s results may
focus on the visualization of product- and production related
data with operational insights. These could include monitoring
and optimization of the overall equipment effectiveness, or the
tracking of the output quantity. Providers offering data-driven
activities with direct impact are potentially able to directly
influence value-adding factors in a positive way, e.g., through
the reduction of waste, an increase in output quantity, or an
increase in productivity of an employee.

@ Quantification approach

Direct impact

Provider

Indirect impact

Value-adding factors are
directly influenced in a
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Cost- and competition-based
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Focusing on the quantification approach, the data-driven
activities with direct impact may be directly quantified based
on the total impact achieved. As these may differ between
customers, the pricing points may also differ based on custo-
mer specifics. For data-driven activities with indirect impact,
quantification is done by estimating the monetary benefit of
operational improvements. Potential pricing approaches may
for example focus on value- or competition-based pricing.
As highlighted in the case studies, one-off payments may
potentially be a suitable option for enablers of data-driven
activities, e.g., for the activation of digital connection or price
per user. However, competition- or cost-based pricing is also
conceivable.

4. "Which pricing strategy and point can |
determine?”

The fourth guiding question aims to determine a suitable price
point. First, the price strategy of the billing method for the
offerings needs to be defined. Knowledge of the customer
needs and criteria of the data-driven offering is required as
basis for a suitable pricing strategy and billing method. One
possibility to determine the hypothetical chargeable price point
is to set it as a percentage of the value created for the cus-
tomer. The percentage that is used depends on whether the

data-driven offering has a direct, indirect, or limited impact on
the customer’s monetary potential, which requires transparen-
cy of the analysis of the previous steps. Figure 8 illustrates the
potential price points, which is based on experiences gained in
industry and research projects.

Regarding limited impact on the customer’s monetary result,
drivers for the main value proposition may for example be

the creation of suitable conditions for basic data functionality
and the provision of connectivity for machines. As depicted

in Figure 8, the price point is not determined as a share of the
value created. Contrary to the limited impact, the indirect and
direct impact may share in the value created. Since offerings
with indirect impact may provide fundamental insight or
generate transparency to the reasons of failures, ~10-20 % is
a reasonable participation in the value created. Offerings with
direct impact can provide immediate savings of cost or increase
in revenue and may enable the prediction of unplanned failu-
res or autonomous reactions, so a ~20-25 % participation in
the value created is reasonable. As indicated above, the value
created is based on project experiences.
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