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Abstract. Solving the chicken-or-egg problem and leveraging value contributing
actors on the platform is crucial to establish dynamic platform-based ecosys-
tems. A digital platform provider is challenged to manage multilateral platform
architecture and governance mechanisms to establish an attractive platform-based
ecosystem to foster third-party complementors to join. One of the key issues while
establishing a platform-based ecosystem remains the decision about an adequate
pricing model. Despite a large number of publications on platform governance,
detailed pricing model analyses remain rare. In this explorative paper, we conduct
a literature review, studying 62 relevant papers to explore the pricing impact factors
to create a foundation for future research of price models in the under-researched
setting of the Industrial Internet of Things (IIoT). Themost relevant pricing factors
and their distinctive characteristics are summed up in a multi-dimensional taxon-
omy. The developed taxonomy includes 13 impact factors and 38 characteristics
of platform pricing. Our findings enable the decomposition and understanding of
price models for their future improvement.

Keywords: Platform pricing · Pricing impact factors · Pricing taxonomy · IIoT
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1 Introduction

The Internet of Things (IoT) and its industrial area of application (IIoT) build a top-
priority topic in the digitization of products and processes. Digitized products erode the
established boundaries between the companies, e.g., by making the customer data avail-
able for sharing and processing, ultimately leveraging value-added services [1, 2]. Indus-
trial companies rely on digital industrial platforms, known as IIoT platforms, since they
operate as scalable middleware systems in digital infrastructure, integrating networked
subsystems and heterogenous third parties in the value creation process [3, 4]. Besides,
platforms offer a stable set of functionalities as an extensible technological foundation
formodular innovations to be built upon. Since the services can be co-created bymultiple
actors, platforms also organize the interaction in an ecosystem, providing a transactional
base. Hence, IIoT platforms correspond simultaneously to the innovation and transaction
platform concepts [4, 5]. Similarly, indirect network effects and generativity are recog-
nized positive effects of platformization, requiring an innovation-contributing ecosystem
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of platform users [5]. Following the idea of ecosystem development, it is in the platform
providers’ interest to shift industrial supply relationships into platform-based transac-
tions and transform the supply chains into ecosystem participants [6]. The operation of
digital platforms incurs costs, and apart from the initial development of the platform
core, the variable cost of attracting new platform users can be high. This is caused by
subsidizing the actors, as one of the known platform launch strategies is to subsidize
certain user segments to engage them to join the ecosystem and solve the “chicken-
egg-dilemma” [7–9]. In the IIoT, attracting new actors is an even bigger challenge due
to the different functioning of indirect network effects, the non-standardized business
relationships, and the variety of complementary partner types [4, 6]. However, most IIoT
platforms on themarket charge different platform-ecosystemparticipation fees, pursuing
different pricing strategies [10]. Pricing strategies are understood as strategic approaches
that “a firm adopts to determine what it will charge for its products and services [11]”.
In this context, pricing impact factors combine designable parameters and exogenous
characteristics (i.e., platform economics), determining the pricing strategy. Although
the platform research agrees on the importance of pricing models in ecosystem develop-
ment and categorizes pricing as a relevant pillar in software product strategy [12], there
are only a few research works [9, 13] that offer in-depth analysis of the existing price
strategies and impact factors in the context of platform-ecosystems. Inspired by this state
of research, our research goal for this preliminary paper is to identify the price impact
factors relevant for the pricing strategy of digital platforms by conducting a literature
review and discovering suitable price impact factors from the broad research field on
digital platforms.

2 Theoretical Background

The IoT paradigm integrates technology-enabled physical objects into a global cyber-
physical network that changes how to create added value. The concepts of IoT and IIoT
are often equated in theory due to their (technological) similarity. However, multiple
characteristics differ depending on the end-users, the industry focus, the underlying
service models, and the connected things. IIoT supports the emergence of digital and
smart manufacturing, aiming to integrate operation technology (OT) and IT domains
to create economic value. Therefore, industrial organizations are usually considered
the primary end-users. Thus, the IIoT aims to connect all industrial assets, including
machines and control systems, intra-organizational information systems (IS), and busi-
ness processes in a B2B environment [4, 14]. IIoT platforms can be seen as middleware
systems that orchestrate the heterogeneous landscape of connected assets and software
systems. Hence, the IIoT platform usually provides a technological infrastructure fos-
tering connectivity and interoperability between intelligent machines, control systems,
and software systems [3, 6, 14]. On top of the technological infrastructure, applications
enable data-driven services to the platform users. While traditional pipeline companies
operatewithin corporate boundaries, platformproviders use an ecosystemof autonomous
parties to create shared value and exploit the potentials of generativity [15]. From a tech-
nical perspective, platforms offer an extensible technological foundation on top of which
third parties can build value-adding applications [13]. From an organizational view, plat-
forms act as multi-sided markets, acting between several user segments to bring them
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together in an overarching ecosystem [16]. Fostering users to join a platform-based
ecosystem, platform providers can operate different mechanisms within the architecture
and governance fields of action [13]. Pricing is recognized as one of the governance
mechanisms and a platform launch strategy since a platform provider can vary the price
model between different market sides and subsidize specific user groups [7]. Besides,
a platform provider can define the revenue sharing model to foster the complemen-
tors’ innovation activities [13]. Preliminary work considers multiple connection points
between the ecosystem participants and IoT platforms that can be charged for [17].
However, only a few studies offer a holistic overview of the existing platform price
impact factors, especially considering the enterprise instantiation of the platform in the
IIoT. As Schreieck et al. already mentioned, the price model for IoT platforms may
depend on heterogeneous factors determined by the inherent technological complexity
[17]. To sum up, the lack of knowledge on the IIoT platform pricing makes a literature
review necessary to reduce the complexity in the design of price models regarding their
underlying impact factors.

3 Research Methodology

We developed a three-stage research framework to guide the development of a pricing
taxonomy. Classification plays an important role, structuring knowledge on a particular
object of interest. Since many classification approaches lack a profound methodology,
we consequently adopted our overall procedure to the widely used iterative taxonomy
development approach presented by Nickerson et al. [18]. We opted for Nickersons’
approach since it is already evaluated and established in the IS research [19, 20].

According to the taxonomy development procedure, we identified meta-
characteristics as well as ending conditions first. Meta-characteristics help to define the
purpose of the taxonomy and address the interests of future research.We used theVISOR
framework according to [21] to define our meta-characteristics. As already shown in
Sect. 2, the characteristics of platform business models differ from traditional business
models primarily in terms of the exponential relationship between the value and the
number of users of a platform, the value creation in ecosystems, and the ability to inter-
operate with other services. Since the VISOR framework emphasizes the importance of
digital platforms’ central role, the need to orchestrate multiple actors in ecosystems, and
consider the multitude of interfaces (as customer touchpoints), it seems suitable to align
the derived impact factors with the dimensions of the framework. It hence composes
digital business models in the five dimensions of Value Proposition, Interface, Service
Platforms, Organizing Model, and Revenue Model. In line with Nickerson, the subjec-
tive ending conditions aim to ensure comprehensive, extendible, concise, robust, and
explanatory results. The ending conditions mainly include specifications on the objects’
classification, representativeness of the impact factors, changes in the taxonomy, and the
uniqueness of the impact factors and characteristics. Since the purpose of our taxonomy
is to provide a representative overview of the pricing impact factors for IIoT platforms
in an emerging domain, we followed a conceptual-to-empirical approach.

Following the conceptional-to-empirical approach, we built our initial taxonomy
iteratively on existing literature. We screened the titles, abstracts, and – where neces-
sary – full-texts to conduct a rigorous literature analysis, which was summed up in a
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concept matrix. In particular, literature that refers to pricing or merely mentions it but
does not examine it was excluded. Our literature analysis mainly focused on economic
models on multi-sided markets and empirical or conceptional studies on platform gover-
nance investigating pricing impact factors. We used various keyword combinations like
“multi-sided platform pricing” or “platform governance pricing” in multiple iterations
to build an initial corpus consisting of 45 papers, building the first iteration (conceptual-
to-empirical). With exclusive forward and backward research (second iteration), the
corpus included 62 final papers for analysis, building the third iteration (conceptual-to-
empirical). The overview of the search details as well as the complete list of papers and
a concept matrix are available at the following URL: https://bit.ly/3g4PyG2.

In line with the concept of triangulation, we mainly focused our analysis in the first
iteration on economic models on multi-sided markets and identified eight impact fac-
tors. Our second iteration that mainly focused on empirical and conceptional studies on
platform governance identified three more impact factors. In the third and last iteration,
we identified in total 13 pricing impact factors encompassing 38 characteristics. Each
dimension is indicated by mutually exclusive (E) or non-exclusive (NE) characteristics.

4 Taxonomy

This section presents our taxonomy systematizing the derived pricemodel impact factors
with their characteristics, structured according to the VISOR framework’s dimensions.

Table 1. Taxonomy of Price Impact factors for Digital Platforms

Dimension Impact factor Characteristics E/NE

Value
Proposition

P1 Market structure Monopoly Duopoly Oligopoly E

P2 Platform
differentiation Platform offer Network size Bundling of services NE

P3 Platform offer Specialized platform Platform offers industry solutions E

Interface P4 Platform access Open Restricted E
P5 Boundary Resources ABR DBR SBR NE

Service 
Model

P6 Modularity Low modularity High modularity E
P7 Platform architecture Purists Analysts Connectors Allrounder E
P8 Platform lifecycle Emerging Growth Maturity Saturation E

Organizing 
Model

P9 Information
availability transparent Not transparent E

P10 Network effects Indirect posi-
tive Indirect negative Direct positive Direct negative NE

Revenue 
Model

P11 Pricing model Subscription-
based Usage-based One-time-Payment NE

P12 Subsidization Asymmetric
(subsidization)

Symmetric
(no subsidization) E

P13 Pie-Splitting Fix sliding rising No pie-splitting E

Value Proposition: This dimension contains the three pricing impact factors market
structure (P1), platform differentiation (P2), and platform offer (P3). P1 is determined
by the supply and demand sides’ number and size and describes an economic market’s
structure and composition. Existing research focuses primarily on the ideal-typical case

https://bit.ly/3g4PyG2
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of a monopoly and partly on the case of a duopoly. Only in a few investigations, the
oligopoly case has been considered yet.Against this background, existing research shows
that monopolies generally have greater freedom to set prices and that pricing options
may decrease as competition increases [22, 23]. P2 subsumes those characteristics of
an ecosystem that are aimed at the heterogeneity of value creation ecosystems. This
non-exclusive impact factor shows how platform providers can differ from one another.
We distinguish the three characteristics platform offering, network size, or bundling of
services. In this context, recent research shows that the price can significantly depend on
the network size [24, 25]. According to research, product differentiation always leads
to higher welfare through better demand stimulation, which directly impacts price [26].
Also, bundling of services can lead to higher demand stimulation and thus significantly
influence pricing [27]. Whether combinations of these characteristics (e.g., platform
offer and bundling) are correlated and how they influence the price have not been inves-
tigated yet. Lastly, P3 distinguishes between platforms that focus on specialization or
platforms that offer industry-wide solutions. Against this background, specialization of
the platform offering is accompanied by higher demand stimulation for heterogeneous
markets since specialized platform providers are less substitutable and can respond better
to the specific customer demands [28].

Interface: This dimension contains the impact factors platform access (P4) and bound-
ary resources (BR) (P5). Both are closely related to providing services and access to the
underlying platform. The platform access may vary between openness and restrictions
set by the platform provider. Against this background, platform openness can signifi-
cantly influence the platform’s attractiveness, directly impacting the price [29, 30]. P5
indicates that payment barriers for the use of specific BRs may be set up [17]. BRs
represent different technical and non-technical resources for third-party access of the
platform that can be conceptually divided into application BR (ABR), development
(BR), and social BR (SBR) [31]. For instance, a platform provider can charge additional
fees for participation in the partner program or support.

Service Platform: This dimension describes the impact factors modularity (P6), plat-
form architecture (P7), and platform lifecycle (P8) that enable, shape, and support the
business processes and relationships in platform ecosystems. P6 subsumes characteris-
tics related to the platformmodularity since they are hardly reversible later and, therefore,
influence orchestration and aligning price level [13].P7 describes how the architecture of
platforms may differ, affecting the price due to the different levels of modularity and the
added value (i.e., generic development tools or specific use case analyses). For instance,
using an IoT platform may result in full-stack services or solely in high-end analytics,
which requires distinctive pricing [32]. Lastly, P8 subsumes those characteristics related
to the degree of performance or the degree of exploitation of competitive potential by the
platform. Against this background, it is crucial to consider how technologies and tech-
nological concepts such as digital platforms reach technical performance limits in their
further development potential [13]. Depending on the growth ambition of the platform
provider in different phases, subsidization may influence the price.

Organizing Model: This dimension addresses the fundamental organizational model
of digital platforms and describes how business processes, value chains, competition,
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and partner relationships need to be organized. We distinguish the two pricing impact
factors, information availability (P9) and network effects (P10). The P9 subsumes those
characteristics that relate to information transparency in the platform ecosystem. Infor-
mation transparency is crucial for a perfect market and is given when all actors in the
ecosystem possess all information about environmental states and their actions. This
also includes information about the uncertainty that can arise in a transaction (on a dig-
ital platform). The platform operator’s influence is indirect since the entire ecosystem
determines information availability and related uncertainties. Existing results show that
information transparency and the associated uncertainties directly impact price elastic-
ity [33]. According to [34], transparent (price) information leads to users’ expectations
being better met and thus to the effect of price reductions being strengthened. P10
summarizes the interdependent relationships between the various actors that determine
platform business models’ success in ecosystems. The four characteristics, including
indirect positive, indirect negative, direct positive, and direct negative, can be distin-
guished based on the literature analysis. Established research shows that the platform
operator’s optimal prices depend on how (new) participants influence the attractiveness
of the ecosystem [35]. Moreover, pricing should also take into account how strongly
participants in the ecosystem respond to network effects in general [36].

Revenue Model: This dimension includes the three impact factors: pricing model
(P11), subsidization (P12), and pie-splitting (P13). P11 subsumes non-exclusive fees
that may be incurred by ecosystem actors when using the platform. These are usually
linked to licensing and are either subscription-based, usage-based pricing models or
a one-time payment. P12 indicates whether the platform access fees hit all sides of
a platform or whether specific sides are subsidized. Accordingly, one can distinguish
between symmetric (no subsidization) and asymmetric (subsidizing a market side) rev-
enue models. According to [37], a subsidization interest for platform providers results
from indirect network effects. Against this background, [26] show that the side that is
more price-sensitive should be subsidized. Consequently, revenues for the platform oper-
ator are primarily generated on that side of the market that is more affected by network
effects. Therefore, this market side contributes to increased market participation [38].
Lastly, P13 relates to revenue sharing and associated pie-splitting conditions between
the platform provider and the platform users. Typically, complementors can be charged
for selling their platform-based solutions. Four types of pie splitting were already rec-
ognized: fixed, sliding, rising, and no pie-splitting [13]. Sliding refers to a decreasing
revenue share with increasing demand while rising forces an increasing revenue share
with increasing demand. Existing research by Rochet and Tirole shows that rising pie-
splitting conditions, in particular, are an effective means of increasing the attractiveness
of a platform for homogeneous products or services [16]. Although pie-splitting con-
ditions can directly contribute to ecosystem development, especially in the platform
life cycle’s early phases, blueprints for adequate pie-splitting models for heterogeneous
platform domains, such as IIoT, have not yet been considered in the literature.
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5 Discussion and Conclusion

This paper used a structured literature review to derive a multidimensional taxonomy of
price model impact factors for digital platforms. Our findings have implications for the
following three research discourses. Firstly, they contribute to clarifying possible pricing
impact factors by enabling a more differentiated understanding of pricing impact factors
at various levels of platform business models. Thus, our preliminary work responds to
current demands for more transparency and further research in this emerging area and
provides a grounding for domain-specific pricing research in the IIoT context. Secondly,
the derived impact factors move forward the research on the platform governance and
platform establishment strategies [7, 17] since the taxonomy creates transparency for the
pricing design and enables platform providers to adjust the prices more delicately. Con-
sequently, the price level for accessing the platform can be adjusted according to the par-
ticipation level differing between the ecosystem participants and supporting stakeholder-
specific platform governance [10]. Besides, our findings may support implementing the
so-called “goldilocks” rule considering the platform price level [13]. Thirdly, most of the
impact factors were extracted from the literature on multi-sided markets, being studied
less from the platform governance research stream. Accordingly, the results build one
of the early contributions to transfer the findings from the economic research field to
the platform governance stream within the platform research [39] since the platform
governance literature primarily classifies pricing as a governance mechanism without
going into much detail [17].

From a practical perspective, the taxonomy provides a foundation for pricing deci-
sions and may support platform providers in the creation of a price strategy blueprint.
However, regardless of the results obtained,we have to point out the current limitations of
the taxonomy. The current state of the taxonomy lacks empirical validation with market-
ready IoT platform providers. Therefore, additional empirical-to-conceptual validation
of the taxonomy is lacking. Consequently, the taxonomy also does not offer domain-
specific archetypes of pricing strategies for IoT platforms. Since there has been little
research to date on pricing impact factors in the context of IIoT platforms, it is con-
ceivable that the impact factors and characteristics selected for the taxonomy will apply
only conditionally to (future) IIoT platforms. Motivated by these limitations, our future
researchwill focus on empirical validation of the taxonomy, with a subsequent clustering
to identify pricing strategies for IIoT platforms. Besides, with the addition of empiri-
cal studies, it is to be expected that the taxonomy may need to be adapted, as the IIoT
market itself is very dynamic, and so are the associated business models. Therefore, it
is likely that as new IIoT platform business models evolve, there may be new pricing
impact factors and that impact factors that are currently possibly underrepresented will
gain importance and relevance. Therefore, it is necessary to regularly update the taxon-
omy and extend it accordingly to ensure representative results. Due to this, the taxonomy
represents only a first step towards structuring possible pricing impact factors in the con-
text of the IIoT and reveals significant deficits that offer further research opportunities.
Besides, the analysis of the existing price impact factors forms the basis for composing
a research agenda on platform pricing in the context of platform ecosystems.
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