
Received: 17 December 2025

Revised: 6 March 2026

Accepted: 11 March 2026

Published: 9 April 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

Defining Technology-Based Business Models Through a
Systematic Literature Review and Empirical Research
Camilla Reis 1,* , Florian Ratz 2 and Christiana Ropposch 1

1 Institute of General Management and Organisation, Graz University of Technology, Kopernikusgasse 24/IV,
8010 Graz, Austria

2 Armengaud Innovate GmbH, Paracelsusweg 1, 8144 Tobelbad, Austria
* Correspondence: camilla.reis@tugraz.at

Abstract

A business model is an essential concept for securing long-term success and competitive
advantage, where technologies take on an enabling role. Without the respective tech-
nology, the business model becomes unviable. Digital technologies are well known to
enable business models, and various definitions of the term digital business models and their
characteristics are discussed in the existing literature. However, scholars sometimes use
this term interchangeably with the term technology-based business models, although not all
technologies are digital in nature. In fact, many different types of technologies other than
digital ones exist. A strong theoretical foundation for digital business models is available,
while the research on technology-based business models is fragmented and incomplete.
This term has been used without further defining its meaning or the definitions provided
are too narrow and decisive characteristics are missing. Although authors have used these
two terms interchangeably, they cannot be seen as equivalent, and the definitions and
characteristics of digital business models cannot be simply transferred to the concept of
technology-based ones. Therefore, the absence of a holistic and comprehensive definition of
the term technology-based business models in the existing literature represents a significant
gap that this research seeks to address. The aim of our study was to examine how business
models are based on a particular technology. We use the results of a systematic literature
review and semi-structured expert interviews to construct a comprehensive definition for
the term technology-based business models, and we identify the major and minor characteris-
tics of both terms. In addition to adding to the business model literature, these findings
help practitioners understand technology-based business models in more detail and how
technology can enable business models to meet customers’ needs.

Keywords: business models; technology-based business models; systematic literature
review; expert interviews; definition; business model literature

1. Introduction
Business models (BMs) describe how companies create and deliver value to their cus-

tomers while also capturing value for themselves (Osterwalder & Pigneur, 2010). Among
the many factors that can influence BMs, technology is one of the most important (Teece,
2018; Zott et al., 2011). Technology can play three distinctive roles with respect to BMs:
(1) it can support a BM or (2) enable a BM, or alternatively (3) the BM enables an innovative
technology (Schallmo, 2013, pp. 128–129). In this paper, we concentrate on the second
role technology can play, where the BM is enabled by extant technology and requires it to
remain viable.
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Researchers have examined digital BMs based on digital technologies from different
angles and recognized four categories of digital technologies, allowing for their thorough
depiction and the creation of various definitions (Langley et al., 2021; Schaller et al., 2019;
Schallmo, 2013; Schallmo et al., 2017). Well-known examples of BMs enabled by technolo-
gies are digital BMs such as Airbnb, where the BM works because of underlying digital
technologies, such as platform software and connectivity (Genet et al., 2023). Naturally,
digital BMs can be viewed as a particular subset of technology-based BMs, and the latter as
a subset of all BMs. Each set of BMs may have specific characteristics that differ from those
on the next lower level, making it necessary to create a separate definition and identify
unique characteristics for each one.

We noticed that the scholars Chammassian and Sabatier (2020) and Killström (2007)
mentioned the term technology-based BM in their works without further clarifying what was
meant. Only a few publications (Athanasopoulou et al., 2019; Behrendt & Scheiner, 2023;
Hiteva & Foxon, 2021) have offered a definition for this term, but these are incomplete, and
scholars have not yet discussed how technology-based BMs are characterized. Technology
in this context is not limited to a specific type or category of technology but instead includes
all types of technology. The term technology-based BM is used to describe such BMs.

A clear definition of the term technology-based BM is vital because it ensures a shared
understanding of what is meant by the term. Simultaneously, it allows scholars to gain
a holistic and comprehensive view of the enabling character of a technology, as well as
the reciprocal influences between technology and BMs. Profound knowledge about the
mutual influences becomes crucial when developing and implementing BMs in practice.
The gap we address with our research is the absence of a clear definition for the term
technology-based BM in the existing literature, and the fact that such a definition does not
yet exist motivates this research.

The aim of this study was to examine what it means for a BM to be based on a
particular technology. The study findings provide a comprehensive definition for the term
technology-based BM and define the characteristics of such business models. To achieve this
aim, the following research questions (RQs) were developed:

RQ1: How are technology-based BMs defined?

RQ1.1: How are technology-based BMs defined theoretically in the literature?
RQ1.2: How are technology-based BMs defined in practice by industry experts?

RQ2: What are the essential characteristics of technology-based BMs?

To answer these RQs, two methods were selected. First, a systematic literature re-
view (SLR) was performed to identify literature on technology-based BMs. Second, semi-
structured expert interviews were conducted to identify findings that support the SLR
results. The first RQ was asked from two perspectives, namely a literature perspective and
an empirical perspective, resulting in the development of two sub-questions. Combining
theoretical and empirical data allowed us to answer the RQs in a more detailed manner,
create a comprehensive definition, and define characteristics of technology-based BMs.
The remainder of the paper is structured as follows: Section 2 illustrates the theoretical
framework with the underlying theoretical concepts, and Section 3 discusses the research
design of the study. Section 4 presents the results obtained by applying both methods
and the answers to the RQs. Lastly, Section 5 concludes this paper by providing a sum-
mary, limitations, and future outlook, as well as by discussing the academic and practical
implications of the findings.

https://doi.org/10.3390/admsci16040183

https://doi.org/10.3390/admsci16040183


Adm. Sci. 2026, 16, 183 3 of 26

2. Theoretical Framework
2.1. Business Models

Throughout the historical development of the BM concept in different scientific disci-
plines, no unified definition of the term business model was developed. In the new economy,
the BM developed into a central concept for any business idea and was used interchange-
ably with the terms business idea, business concept, revenue model, or economic model. Thus,
the BM increased in strategic relevance (Wirtz, 2011, p. 8). However, intensive research
over the past few decades has resulted in the emergence of dominant definitions. The
predominant number of definitions describe BMs as an abstract view held by the company,
placing a focus on describing different dimensions or elements that fit together and shape
the BM. Currently accepted definitions mainly refer to the definition provided by Teece,
who defined the business model as a company’s “design or architecture of the value creation,
delivery, and capture mechanisms” (Teece, 2010, p. 172). The components that constitute a
BM also seem to converge as shown in this description, “the firm’s value proposition and
market segments, the structure of the value chain required for realizing the value proposition, the
mechanisms of value capture that the firm deploys, and how these elements are linked together in
an architecture.” (Foss & Saebi, 2017; Saebi et al., 2017). These components vary slightly
depending on the BM description and definition. Osterwalder and Pigneur (2010) describe
the BM in the business model canvas as consisting of nine interconnected components that
can be combined in four dimensions: (1) products and services (i.e., value proposition),
(2) infrastructure management (i.e., value creation), (3) customer interface (i.e., value deliv-
ery), and (4) financial aspects (i.e., value capture). In a similar way, these dimensions are
also found in the works of other researchers (Gassmann et al., 2014; Remane et al., 2016);
therefore, these build the basis for our research investigations as described in this paper.

Foss and Saebi (2017) describe the evolution of the BM in three research streams: The
first stream describes the BM as a basis for enterprise classification due to the emergence
of e-business and the classification of value drivers for such BMs (Amit & Zott, 2001;
Magretta, 2002). Second, BMs are seen as an important factor contributing to a company’s
performance, because some BM types outperform others (Malone et al., 2006; Zott & Amit,
2007, 2010). Successful BMs are also cited as examples that can be imitated (Chesbrough,
2010; Teece, 2010) or replicated (Doz & Kosonen, 2010; Winter & Szulanski, 2001). Third, the
BM is seen as an object for innovative purposes (Zott et al., 2011). In particular, researchers
and practitioners have expressed increasing interest in recent decades in introducing
innovation into a company with a new BM to achieve a competitive advantage (Hamel &
Trudel, 2021).

With the rise of the internet and e-commerce, the understanding of the term business
model morphed into a concept describing new businesses enabled by digital technologies
(Wirtz, 2011). Chesbrough (2010) points out that a BM can be essential to a company’s
success because it allows them to commercialize the economic value of new ideas and
technologies in ways they otherwise would not have been able to accomplish on their own.
This means that the BM has greater importance than the product or service it is used to
commercialize, since technology on its own has no objective value. Value is created through
a well-defined and innovative BM, as demonstrated by examples like Xerox (Chesbrough,
2002), Nespresso (Matzler et al., 2013), or the success of MP3 through Apple (Montgomerie
& Roscoe, 2013). These examples show that the value of a new technology is provided
through the BM.

For the scope of this paper, we refer to the definition proposed by Gassmann et al.
(2014) and their distinction of four dimensions. The abstraction into four dimensions is
more suitable for assessing the technology’s impact in each dimension while maintaining
an appropriate level of detail. It must be noted that Zott et al. (2011) argue that a BM
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cannot be seen as its individual components but as a combination of all of them. Gassmann
et al. (2014) agree that changes in one dimension directly effect changes in the others,
whereas changes in at least two dimensions result in BM innovation. This close dependence
between the dimensions of a BM is crucial for our current research, because it means that
the unviability of one dimension results in the unviability of the entire BM.

2.2. Theory of Technology Based on the Context of Business Models

In this section, we outline how technology is defined generally before we highlight the
technology’s business scope and the theory in the context of BMs to provide our theoretical
foundation of technology-based BMs.

There are various definitions of the term technology, depending on the explored scope.
In a general review on how this term is defined, we found several definitions. It was
important for us to not only rely on general definitions for this term but also to include
definitions of technology as it is used in business settings. A seminal work by Abell (1980)
discusses technology as directly related to satisfying customer needs through a product or
service. For a general perspective of what technology is, we included the definitions by
Arthur (2009) and Nightingale (2014). Lastly, we included the definition for technology
provided by Schuh and Klappert (2011), which relates to technology management in
organizations. We selected the following four definitions:

• “Technologies describe the way, or how customer needs are satisfied. [. . . ] Technologies describe
the [. . . ] ways in which a particular function can be performed for a customer. A technology in
this sense is a form of solution to the customer’s problem.” (Abell, 1980, pp. 169–172)

• “A technology is a means to fulfill a purpose: a device, or method, or process. A technology
does something. It executes a purpose.” (Arthur, 2009, p. 29)

• “Technologies are entities produced by a problem-solving process that changes and transforms
the world so that it matches a preconceived idea, or plan, or design to generate a desired
artificial function.” (Nightingale, 2014, p. 6)

• “Technology includes knowledge, skills and abilities for solving technical problems as well as
equipment and processes for the practical implementation of scientific findings.” (Schuh &
Klappert, 2011, p. 33)

Below, we discuss these definitions in detail and we compare them before establishing
our research design, which enabled us to create a comprehensive definition for technology-
based BMs.

Generally, technology can be referred to as “a body of knowledge” (Nightingale, 2014).
Nightingale (2014) provides six definitions for technology, but most of them are based on
the same idea and are related. As one of his definitions reveals key features of technology,
we analyzed this definition in more detail and compared it with the definition proposed by
Arthur (2009).

According to Nightingale (2014), technologies arise from problem-solving processes.
In other words, technologies are created when humans identify problems that necessitate a
solution. Nightingale (2014) uses entities as a general term to encompass tools, methods,
processes, or systems that are designed as solutions to the problem. Arthur (2009) describes
technologies in more detail and states that technology can be seen as a device and also as
a process or method; these terms are used interchangeably, since a device depends on a
process or method and vice versa.

Nightingale (2014) specifies that technologies “change and transform the world”. Tech-
nologies interact with and alter the world, because they are solutions to problems. This
meaning can be reduced to a transformative characteristic. While the definition proposed
by Arthur (2009) does not refer to the transformative power of technology, it addresses
a main characteristic of technology: Technology fulfills a purpose. His notion of “does
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something” can be translated into functionality. In other words, technology possesses a
functionality that enables it to fulfill a purpose. This is closely related to the last part of
Nightingale’s definition, where he states that the solution “matches a preconceived idea, or
plan, or design to generate a desired artificial outcome” (Nightingale, 2014). What this means is
that technology is created intentionally to achieve a specific human-created purpose (e.g., a
human-made solution to a problem). The functionality ascribed to the technology results
in the “desired artificial outcome”. If we summarize these definitions for technology from a
general perspective, we can conclude that technology is a transformative device, process,
or method; it is created intentionally to achieve a specific purpose; and to fulfill its purpose,
technology performs a particular function and solves a problem.

Unlike the general definitions, the definitions proposed by Schuh and Klappert (2011)
and Abell (1980) suggest that technology has a practical application and is used for problem-
solving, especially in a business context. Like Nightingale (2014) and Arthur (2009), Schuh
and Klappert (2011) see technology as “knowledge, skills, abilities, [. . . ] equipment and pro-
cesses”. Although the authors consider technology to be a basis of knowledge, it can also
be systematically differentiated into input, process, and output. According to Schuh and
Klappert (2011), technology is broken down into three parts: Knowledge basis (input),
problem-solving path (process), and solution (output). In other words, Schuh and Klappert
(2011) describe technology as the knowledge to solve technical problems as well as the
practical application of this knowledge. The authors emphasize that, for an organization to
gain the greatest value from a technology, it must find the optimal combination of internal
and external exploitation methods, where external exploitation methods considers how
well the technology can solve a problem that a company’s customers might have. This
shares strong similarities with the more customer-centric definition provided by Abell
(1980). Abell (1980) created a three-dimensional framework for defining a business, where
technology is specifically addressed in one of the dimensions. He stresses that technology
should not be confused with the value a product or service offers; instead, technology pro-
vides the functionality that enables a problem to be solved or a need to be addressed. His
definition of technology translates to satisfying customers and, more precisely, to solving
customer issues to increase satisfaction. The definition of Abell (1980) can be applied to the
BM framework proposed by Gassmann et al. (2014). Abell argues that technology should
not to be confused with what is offered to the customer (value proposition) but rather how
the value is created to solve the customer problem (value chain).

We conclude that technology-based BMs are BMs that are based on a particular technol-
ogy to create the value proposition. More specifically, the functionality that the technology
offers enables the value chain and the creation of the value proposition. Without the func-
tionality of the technology, the value cannot be created, and the intended BM becomes
unviable. It must be noted that the product or service is not the technology itself. As an
example, the car-sharing company car2go offers quick and secure car sharing with radio-
frequency identification (RFID) technology (Schallmo, 2013, p. 129). The value proposition
is not the technology itself, but the value that is created through the functionality that
RFID technology provides, such as automated vehicle access, real-time vehicle tracking,
and vehicle condition monitoring. When the RFID technology and its functionality are
removed, the intended BM becomes unviable. Therefore, a technology-based BM is created
using technology as an enabler.

Technologies in the business context can be seen as a source of competitive advantage
(Frank et al., 2019; Zott et al., 2011), where technologies go through certain life cycle phases
(International, 1986; Schuh & Klappert, 2011). These different phases are embryonic, pacing,
key, base, and replaced technology. Each phase can also be described by its impact on
differentiation potential and diffusion within the market. This means that the impact
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a technology has on products, services, and processes is different at each phase. If a
technology is still in the embryonic or pacing phase, not only is its application or dominant
design unclear or unknown, but more importantly, its technological viability is still unclear
as well. We suppose that for a BM to be based on a technology, the technology itself must
be technologically viable and have clear applications that are accepted by the majority
of the market. For it to enable a BM, the technology must be widespread on the market
and have a high impact on products, services, and processes. Therefore, we argue that
technology-based BMs can only be based on technologies that are categorized as key and
base technologies.

This literature review forms the theoretical foundation that guided our subsequent
research design, which is discussed in the following sections.

3. Research Design
The research design used for this study consists of two parts: (1) an SLR followed by

(2) semi-structured expert interviews to identify findings that support the SLR results and
substantiate the definition and characteristics. We decided to conduct an SLR to collect
information on technology-based BMs, since it is a trustworthy and rigorous procedure
for this purpose (Tranfield et al., 2003). The SLR was conducted to find relevant literature,
including available definitions and characteristics of technology-based BMs. In the next
section, the SLR results are complemented by insights from industry experts who are
involved in BM activities. The expert interviews method is ideal for obtaining specialized
expert knowledge on a certain topic (Gläser & Laudel, 2010). Since we aimed to gather
specific information about technology-based BMs in practice from experts, we deliberately
selected practicing managers that were working with technology-based BMs, as opposed to
researchers and academic scholars. Formulating a definition and identifying characteristics
might be considered as something predominantly theoretical. Incorporating practical
insights of people adept in the creation and realization of technology-based BMs is likewise
beneficial to developing a definition. Thus, our approach allows for practical relevance to
be better reflected by theory and a stronger alignment of both.

3.1. Systematic Literature Review

To conduct the SLR, we followed a widely known and rigorous approach suggested
by Tranfield et al. (2003). The process was adapted to fit our SLR and is shown in Figure 1.
An SLR protocol was prepared and cross-checked by the co-authors to ensure rigor and
transparency. The protocol was used as a working document and was updated iteratively
throughout the SLR. In the protocol, we documented all decisions and processes.

Define purpose, aim and 
research questions

Develop SLR protocol

Preliminary study with pilot 
searches

Phase 3:
Reporting the SLR

Phase 1:
Planning the SLR

Phase 2:
Conducting the SLR

Main search, forward and 
backward search

Assessment of selected 
studies

Data extraction, processing 
and synthesis

Descriptive analysis

Content analysis

Creation of a 
literature-based definition

Figure 1. The SLR process adapted from Tranfield et al. (2003).

3.1.1. Search Strategy and Selection Process

In the beginning of the SLR process, we conducted a preliminary study and pilot
searches to help us identify relevant online databases and search keywords. As our goal was
to identify literature on technology-based BMs, we split the term into two parts: technology-
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based and business model. We piloted various synonyms and alternative spelling forms
to compose different search keywords and ensure a broad search. Figure 2 shows the
final synonyms that were combined to create 28 search keywords. Our final search radius
included five major online databases and publishers: Emerald Insight, ScienceDirect,
Scopus, Springer Link, and Web of Science. Our pilot searches also revealed that some
publications that discuss technology-based BMs did not use specific terms but instead
described how technology enabled the BMs. To include these publications as well, we
generated the following search string:

technology AND enable OR facilitate AND business model OR business format OR
economic model OR corporate model OR enterprise model OR model of business OR
business concept

To avoid missing potentially relevant publications in German, especially in databases
such as SpringerLink, we also translated selected terms into German. We deliberately
chose to include as many publication types as possible, including conference papers, books,
and book chapters, as well as other types of gray literature such as technical reports. This
decision was guided by the aim of performing a very broad search of the literature.

Included synonyms to create search keywords

technology-based business model

● technology-oriented

● technology-driven

● knowledge-based

● business format

● economic model

● corporate model

● enterprise model

● model of business

● business concept

Figure 2. Search keywords identified for the SLR.

The screening and selection process was carried out in two steps: (1) based on title,
abstract, and keywords, and (2) based on full text. All authors carefully defined the search
criteria, which included the inclusion and exclusion criteria. The search criteria were
iteratively updated during the process, and the final criteria are listed in Table 1. For a
publication to be forwarded to the next step, it had to fulfill all inclusion criteria and none
of the exclusion criteria. If a publication fulfilled at least one exclusion criterion or more
criteria, it was excluded from the SLR. The main search of six databases resulted in the
identification of 300 potentially relevant publications. After removing duplicate entries
(n = 50), we were left with 250 unique publications subject to the two-step screening and
selection process. Two authors assessed the publications independently and documented
their results in a separate copy of the spreadsheet. A publication was forwarded to the next
step for a more detailed assessment if uncertainty existed. In regular meetings, the authors
compared different results and discussed their viewpoints. In most cases, the authors came
to an agreement; where uncertainty still existed, the third author was consulted. Out of
250 publications, 202 were excluded based on their title, abstract, or keywords (i.e., about
80%). These were excluded because one of the search keywords was mentioned in the
abstract, although the publication had a different focus. Forty-eight publications were
forwarded to the next step and assessed based on the full text. A forward and backward
search was conducted on these publications, enabling the identification of another four
potentially relevant publications, the full texts of which were then read and assessed. In the
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final assessment of the full-text publications, an additional 21 publications were excluded,
and the final selection consisted of 31 publications that were then used for data extraction
purposes. Figure 3 illustrates the results of the search and selection process based on the
PRISMA process. The publications that were part of the SLR are listed in Appendix A. Out
of these 31 publications, more than half had been published in the last five years, and 25%
were published in 2020, as shown in Figure 4.

Table 1. Final search criteria applied to select the included publications.

Inclusion criteria to select relevant literature

Publications from peer-reviewed journals and conferences, books and book chapters,
technical reports
Published before July 2023
Publications with a business model focus
Publications defines or describes technology-based BMs either with examples, a
business model canvas, textual description, or something similar
Language in English and German (the authors’ native languages)

Exclusion criteria to eliminate unsuitable literature

Restricted access, abstract and/or full text is not available
Publication does not focus on business models
Publication mentions the term technology-based BM or a synonym without further
definition or description
Publication focuses on BM innovation and BM transformation

Id
en
tif
ic
at
io
n

Sc
re
en
in
g

E
lig
ib
ili
ty

In
cl
ud
ed

Records identified from 
database searches:

Science Direct (n = 97)
SpringerLink (n = 91)

Emerald Insight (n = 48)
Scopus (n = 45)

Web of Science (n = 16)
Wiley Online Library (n =   3)

Records removed before screening:
Duplicates (n = 50)

Records screened:
(n = 250)

Records excluded based on language, 
availability, and exclusion criteria

(n = 202)

Full-text papers assessed for 
eligibility:

(n = 52)

Full-text papers excluded with reasons:
(n = 21)

Full-text papers obtained:
(n = 48)

Additional papers identified:
(n = 4)

Papers included in the 
qualitative synthesis:

(n = 31)

Figure 3. Results of the search and selection process based on the PRISMA process.
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Figure 4. Number of selected publications per year.

3.1.2. Data Extraction Process

The included publications were imported into the software analysis tool MAXQDA
for extraction, processing, and analysis. An initial coding system was set up before pro-
cessing the publications. These categories were derived from the RQs and theory-based
definitions: (1) definition of technology-based BM, (2) characteristics of technology-based
BM, and (3) technology serving as the basis of the technology-based BM. While reading the
publications, text passages relevant for these categories were highlighted. Data were not
only extracted deductively, but also inductively. While reading through the text, interesting
and unexpected text passages related to technology-based BMs were identified, which
were highlighted initially. After processing about one-third of the papers, the inductively
highlighted text passages were grouped, and new categories were defined: (4) exam-
ples of technology-based BMs, (5) frequently used patterns with technology-based BMs,
and (6) technology-based BM creation processes. As new categories were defined, the
previously handled publications were processed again to ensure rigorous, inductive cate-
gorization (Grodal et al., 2021). From the selected publications, 320 coded segments were
extracted. Table 2 shows the final categories, the number of coded segments (# Seg), the
number of publications containing the particular category (# Pub), and the percentage of
all publications (% Pub). Based on these findings, a first definition for the term technology-
based business model was proposed, and its essential characteristics were identified, which
were refined after conducting the semi-structured expert interviews.

Table 2. The final categories and the number of publications assigned to each category.

No. Category # Seg # Pub % Pub

1 Definition of technology-based BMs 11 9 29%
2 Characteristics of technology-based BMs 152 30 97%
3 Technology the technology-based BM is based on 60 24 77%
4 Examples of technology-based BMs 58 22 71%
5 Frequently used patterns with technology-based BMs 25 13 42%
6 Technology-based BM creation processes 14 6 19%

3.2. Semi-Structured Expert Interviews

Based on the SLR results, we conducted an empirical study comprising semi- struc-
tured expert interviews with ten industry experts working in the field of BM management
and development. The empirical part of this project was included to identify support for
the SLR results and determine how technology-based BMs are structured, developed, and
introduced into practice.

https://doi.org/10.3390/admsci16040183
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3.2.1. Sampling Method and Selection Process

We defined minimum requirements and criteria for companies to be considered ideal
samples; these facilitated the selection of interview partners. Our target group consisted of
experts with experience in developing and executing technology-based BMs. Although we
prioritized positions in the field of BM development, BM management, business analysis,
and strategy, we did not exclude people with other positions who had adequate expertise.
Therefore, we included people in practicing sales and service management positions as
well. Table 3 shows the companies that were included in the sample.

Table 3. List of companies with a technology-based BM included in the sample.

Company No. of Emps. HQ Field of Activity Position of Interviewee

Company A >10,000 AT Development and production of vehicle
components

Head of Strategy and Business
Innovation

Company B >500 AT Production and processing of textiles Head of Business Unit

Company C <50 AT Development of software and computer
services and consulting CEO

Company D >10,000 CH Development and distribution of
construction machinery Head of Business Unit

Company E >5000 AT Development, production, and
distribution of lighting technologies

Vice President Business
Development

Company F >5000 AT Development and construction of
logistics machinery and IT services Head of Business Unit

Company G >10,000 DE
Development, production, and
distribution of switching elements and
micro-electronics

Head of Business Unit

Company H >10,000 AT Development and manufacturing of plant
components and engineering

Senior Manager Strategy and
Analytics

Company I >1000 AT Energy and environmental products Sales Manager

Company J >1000 AT Energy and environmental products Sales Manager

3.2.2. Design of Expert Interviews

As recommended by Gläser and Laudel (2010) and to avoid the typical mistake of
forgetting to translate RQs into interview questions, an appropriate interview guideline was
carefully designed based on the RQs and cross-checked by the co-authors. The interview
guidelines consist of three parts: (1) introduction—simple initial questions about the
interviewees’ responsibilities regarding the BM, (2) main part—questions about the BM,
enabling technologies, and challenges and risks, and (3) final part—concluding questions
to wrap up the interview. A total of eleven questions were asked, and each interview lasted
about 60 min. Before starting the interviews, we obtained a written consent for recording
and processing the shared information. All interviews were fully transcribed and translated
into English during the processing phase.

3.2.3. Processing and Coding of the Empirical Data

The transcripts were analyzed and evaluated in four steps using a qualitative content
analysis approach described by Gläser and Laudel (2010).

The first step describes the preparation phase for the data extraction, where we created
a category system that allowed us to systematically encode and extract relevant information
from the interview transcripts. The categories were specified and refined in an inductive
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and deductive manner. Most of the categories were determined deductively based on the
previously conducted SLR of the literature on BMs and technology and by considering the
interview questions. By observing specific patterns in the data, we iteratively updated the
categorical system, adding new categories inductively. In the end, this system consisted
of six categories, which are shown in Table 4 along with their descriptions and a prime
example of the extracted interview data.

Extracting the data was part of the second step and was carried out based on the
previously defined extraction rules that ensure repeatability of the process. Only relevant
data were extracted, while anecdotes, verbal detours, and technical explanations were
left out. Each interview question was assigned to a particular category, and the relevant
information was extracted from the answers and assigned to the corresponding categories.
In some cases, relevant information was found in multiple answers; therefore, the category
system was beneficial to summarize scattered information by labeling the paraphrase with
the corresponding category. Relevant text segments were collected by assigning them a
precise category label, a reference to the interview it was taken from, and the timestamp of
the respective audio recording.

Processing the data was the third step and was carried out to reduce the amount
of material that needed to be examined and to improve its quality. Each transcript was
reviewed separately to more easily condense scattered datapoints, summarize synonymous
information, and remove redundancies and duplicates. If necessary, the information was
further anonymized to ensure it did not reveal any personal or sensitive information
about the interview partner or the company (Gläser & Laudel, 2010). We extracted 342 text
segments and categorized them using the category system designed in the preparation step.

In the next and last step of the qualitative content analysis approach, we evaluated the
results. We discuss our findings below. Our analysis is found in the next section, where
we present our definition of the term technology-based business model and refine it with
reference to the empirical findings, which offer a practical viewpoint. In this section, we
additionally align the characteristics of technology-based BMs found in the SLR results and
interviews to describe the characteristics of technology-based BMs.
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Table 4. Deductively and inductively created categories based on the interview data, which were used to analyze the BM structure and characteristics.

Cat. Label Category Deductive/
Inductive Category Description Prime Example of Interview Data

C1 Value Propostion
(“what”) deductive Describes what product/service is being offered to

the customer

“We are all about optimizing and automating business processes
using [our technology]. There is already a technology that is 10
years old, and we are disrupting it.” (Company C)

C2 Target Customer
(“who”) deductive Describes who the company is targeting (broad mass,

niche, individual, etc.)

“These are customers we haven’t targeted before, such as small cus-
tomers or medium-sized companies that don’t have a high need for
customization but want a fast, cost-effective, and flexible solution.”
(Company F)

C3 Value Creation (“how”) deductive Describes how value is created for the target customer

“The value proposition goes beyond parameters such as efficiency,
ease of maintenance, etc. According to internal customer surveys,
price is the second most important purchasing criterion. Customer
relations are very important.” (Company H)

C4 Value Capture (“why”) deductive Describes the revenue mechanism(s) of the business
model

“The billing can vary. For example, it can be a one-time payment,
an installment model, or even a license model. These three models
are often behind this business model.” (Company A)

C5
Development and
Implementation
Process

inductive Describes where the BM came from, how it was de-
veloped or implemented (methods, patterns, etc.)

“The [business models] have remained relatively unchanged in
this case. This business unit has not been around for long. It
was launched in 2019 in response to various developments. The
requirements for it did not exist in this form before.” (Company B)

C6
Unique Characteristics
and Differences from
Competition

inductive

Describes unique BM characteristics, differences from
competitors, collaborations that support viability, and
resemblance to systems like product-service or circu-
lar economy

“Our model is based on having a know-how advantage thanks to the
additional functions I can add to the [product].” (Company B)
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4. Defining and Characterizing a Technology-Based Business Model
4.1. Results for and Discussion of the Definition

In this section, we answer RQ1 and its sub-questions. We present and discuss the results
obtained by performing the SLR and carrying out semi-structured interviews. We also trace
our findings back to the underlying literature to further refine and propose a comprehensive
definition. The SLR revealed eight different definitions for the term technology-based
business model (see Table 5). Not all definitions use this exact term but still refer to a BM that
is enabled by technology. In this section, we use the terms that are used by the respective
authors when referring to a specific definition; however, we summarize the findings using
the term technology-based business model since we understand this to be an overall term
that encompasses the others. Seven out of eight definitions were in English, and the definition
of Eckert (2018) was translated from German into English. Analyzing the definitions more
closely, we recognized that the definitions stem from different contexts; therefore, we grouped
them into two broad categories of definitions:

I. A technology-based BM is when technology enables or creates value by improving,
optimizing, or solving problems.

II. A technology-based BM is when BMs focus on developing or deploying emerging
technologies.

Table 5. Existing definitions of technology-based BMs identified within the SLR results.

No. Cat. Existing Definition of Technology-Based BMs Reference

1 I, II

“Due to new innovative and transformative technologies, innovative products
and services are enabled, which in turn offer new opportunities for value creation,
capturing and delivery. As services are enabled by technologies, innovative
technologies become valuable once they enable new service offerings. To viably
offer these services, business models are needed.”

(Athanasopoulou et al.,
2019, p. 75)

2 I

“[. . . ] the business model is enabled by the blockchain technology. This means
that the use of [. . . ] technology is integral to the success of the business,
providing value and solving problems in a way that would not be possible
without it.”

(Behrendt & Scheiner,
2023, p. 318)

3 I
“The focus of a technological BM is in particular the IT-related increase in
efficiency and effectiveness in the relevant business processes and the associated
business process modeling.”

(Eckert, 2018, p. 205) (cit-
ing Wirtz (2011))

4 I

“[. . . ] sensors and other digital capabilities [. . . ] enable the deployment of
completely new services and business models. The business models of firms are
therefore an important locus of innovation, as these technological advances must
be employed in proper business models in order to create and capture value.”

(Hildebrandt et al., 2016,
p. 4) (citing Amit and Zott
(2001); Teece (2006, 2010);
Yoo et al. (2010))

5 I
“The technology-based model describes a situation where a company meets new
technological challenges. In order to benefit from these challenges, all the other
business model components have to be defined accordingly.”

(Killström, 2007, p. 310)

6 I “[. . . ] digital technology [. . . ] offers opportunities throughout the entire process
of value creation and appropriation.” (Langley et al., 2021, p. 2)

7 II

“As technology-driven business models are exploratory by default, research and
development (R&D) factors and where to invest become key strategic decisions.
[. . . ] Technology-driven business models [focus] on developing an emerging
technology.”

(Chammassian & Sabatier,
2020, p. 7)

8 II

“Technology-based business models are the most widely spread business models
for DES [digital energy services; energy services enabled by digital tech-
nology] in the UK. They can embody different levels of complexity but usually
involve the deployment of technologies.”

(Hiteva & Foxon, 2021,
p. 7)

https://doi.org/10.3390/admsci16040183

https://doi.org/10.3390/admsci16040183


Adm. Sci. 2026, 16, 183 14 of 26

4.1.1. Category I: Technology Enables and Creates Value

The definitions provided by Athanasopoulou et al. (2019), Behrendt and Scheiner
(2023), Eckert (2018), Hildebrandt et al. (2016), Killström (2007), and Langley et al. (2021)
belong to the first section of definitions. These six definitions (66.7%) put technology in the
foreground of value creation and define the value chain dimension in the BM triangle by
Gassmann et al. (2014). Some of the definitions do not mention the value creation directly,
but describe the technology enabling companies to optimize business processes (Eckert,
2018) or meet new challenges (Killström, 2007). Creating value connects back to Abell (1980)
and Schuh and Klappert (2011). As they stated, technology creates the value offered to
customers by providing a solution to a problem. We have also identified this defining trait
in the empirical data we collected. When practitioners talked about their technology-based
BM, all interview partners mentioned that the respective technology is responsible for
creating the value and enabling their BM. The technology’s functionality created the value
proposition promised to their customers. In other words, it directly enabled the value chain
dimension of their BMs. We see this as a crucial characteristic and therefore incorporated it
into our final definition.

4.1.2. Category II: BMs Develop or Deploy Emerging Technologies

The definitions provided by Athanasopoulou et al. (2019), Chammassian and Sabatier
(2020), and Killström (2007) belong to the second category and focus on technology-based
BMs as a means to develop new technologies, overcome challenges, and innovate. In these
definitions, the BMs are exploratory and used to support R&D efforts (Chammassian &
Sabatier, 2020). These BMs can also develop or deploy a new and emerging technology
to make it valuable (Athanasopoulou et al., 2019; Hiteva & Foxon, 2021). As pointed out
by Athanasopoulou et al. (2019), new and emerging technologies become valuable when
suitable BMs are used. This definition suggests that new and emerging technologies are
not valuable until they enable a BM. We did not expect to find definitions that support
BMs driven by emerging technologies, since the reviewed literature indicated clearly that
technology can only provide value when it is recognized and accepted by the majority of
consumers. This means that a technology must be established in the market for it to be able
to create value; this is a crucial factor that we considered when revising our final definition.
In conclusion, the identified definitions partially match the foundations we discussed in
the Theoretical Framework Section. Based on the empirical data, the key aspects are that
technologies create value and are a source of innovation. By connecting the theoretical
foundations to the identified definitions, we developed the following definition for the
term technology-based business model:

A technology-based BM is defined as a BM when at least the dimension of value creation
is developed from and remains reliant on widely used technology, which can be seen as
applied knowledge, equipment, or process. The technology fulfills a BM purpose and
supplies the proper functionality to fulfill the defined purpose. Although the particular
enabling technology is mainly a source for value creation, it can also be seen as a source
of innovation.

4.2. Results for and Discussion of the Characteristics
4.2.1. Characteristics Identified in the SLR

The purpose of the SLR was not only to identify available definitions of technology-
based BMs but also to find examples of the use of these terms and to examine their
characteristics. We identified 12 technology-based BMs that were either the subject of
an experimental study or that were implemented in practice and described as a short
case study. However, the descriptions of these examples were rather limited. We were

https://doi.org/10.3390/admsci16040183

https://doi.org/10.3390/admsci16040183


Adm. Sci. 2026, 16, 183 15 of 26

interested in seeing which BM dimensions were more closely connected to and enabled
by technology than others. For this reason, we focused on gathering characteristics that
have been enabled by a respective technology and assigned them to a corresponding BM
dimension (see Table 6). We relied on the categorization of dimensions by Gassmann et al.
(2014). This helped us visualize which dimension has been enabled by a technology the
most. It must be noted that the same characteristics occur in multiple examples, such as
direct value exchange, customization of product, increased flexibility and adaptability,
or technology-based payment. After categorizing these characteristics, we recognized a
pattern, and saw that not all BM dimensions are enabled by technology equally. Out of
27 characteristics, more than half (19) are part of the value proposition and value chain. Not
only did technology directly enable the offered value, but it also enabled the way the value
was created and delivered to the customer. Our examples show that the other dimensions,
customer segment and profit mechanism, seem to be indirectly enabled by technology
because the dimensions of value proposition and value chain are directly affected by it.
This enabling process seems to be due to the close associations between all BM dimensions.
This leads us to conclude that the offered value and how it is created in a technology-based
BM are primarily based on the technology.

Table 6. Characteristics identified in the SLR, with examples categorized by the BM dimension.

Value Proposition Value Chain Profit Mechanism Customer Segment

Increased
engagement and
participation

Simplification of
processes and
decisions

Generate more value
for company

Direct contact and
communication

Enhanced experience
of product and
service

Improved efficiency
and effectivity

Technological
payment options

More specific
customer
segmentation

Rewards and
incentive systems

Gained knowledge
and intellectual
assets

Value captured
through intellectual
capital

Improved customer
support

Higher accessibility
of service

Work more closely
with customer

Value captured
through partner-
ships/endorsements

Customer interaction

Direct value
exchange, no
intermediary

Higher information
management

Customization of
product

Increased flexibility
and adaptability to
changes

Higher affordability Reduce and slow
resource flows

Increased privacy Creation of
intangibles

Higher provided
value

Better partner
relationships

4.2.2. Characteristics Identified in the Empirical Data

The insights into the characteristics obtained from the SLR allowed us to analyze the
characteristics of the ten technology-based BMs identified in the empirical examples. As we
formulated the interview questions to fit our needs, we could obtain more aligned answers.
For each empirical example, we have provided a highly detailed description of the BM, so
we can draw more precise conclusions about technology-based BMs in practice.
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Although we identified many characteristics, we only considered seven that were
present in more than 60% of the analyzed examples. We distinguished between five major
characteristics identified in at least 90% of all analyzed technology-based BMs, and two
minor characteristics identified in at least 60% of the cases. These characteristics are shown
in Table 7.

Table 7. Characteristics identified in more than half of the empirical examples.

No. Major/
Minor Characteristic Discussed by

Company

1 Major
The utilized technologies and their functionalities are
directly linked to the value creation dimension,
sometimes to other dimensions such as value capture.

Companies A, B, C,
D, E, F, G, H, I, J

2 Major
Technology-based BMs demonstrate properties of
improvement, optimization, enhancement, and
problem-solving.

Companies A, B, C,
D, E, F, G, H, I, J

3 Major
A technology-based BM is mostly shaped by external
influencing factors; sometimes, they also show internal
influencing factors.

Companies A, B, C,
D, E, F, G, H, I, J

4 Major

Technology-based BMs are flexible, adaptable, and
interchangeable to fit the customer’s preference.
Sometimes the company offers different tiers that
change the BM’s value proposition and value capture.

Companies A, B, C,
D, E, F, H, I, J

5 Major
The BM can follow specific BM patterns such as
subscriptions, pay-per-use, platform business models,
or product-service-systems.

Companies A, C, D,
E, F, G, H, I, J

6 Minor

The company and its BM do not rely on technology for
success but offer an element around it, such as service
network, prestige, reputation, and all-in-one solutions;
technology serves as a means to an end.

Companies A, C, D,
E, F, G, I, J

7 Minor

Introducing technology-based BMs into the market is
connected with high risks such as financial
investments, resources, development, quality
assessment, data protection, and privacy.

Companies A, B, F,
G, H, I

We noticed that, first and foremost, technology directly enables the value creation
dimension of each example. The other BM dimensions are enabled next, either as a
consequence or indirectly, as the other dimensions are aligned. This finding corresponds
with 11 out of 12 examples from the SLR as well. The value chain dimension is crucial to
a BM (Gassmann et al., 2014). Similarly, Osterwalder and Pigneur (2010) put the value
proposition at the center of a BM. Nevertheless, a distinction must be made between
technology supporting a BM and enabling it. According to Schallmo (2013), technology can
play a supporting role as well, but, in this case, the BM does not depend on it or require
it to remain viable; technology supports it, as opposed to technology-based BMs, where
the respective technology plays an essential part: It cannot be taken away from the BM or
replaced, because it enables it. Based on our examples, Company A described it as “the
better the technology is, the more value it brings to the customer. The technology results immediately
in the unique selling point that the solution has.” Similarly, Company G explained that their
“supply security also depends on technology because the tools and methods are required to create
the product.” Based on our findings, we conclude that the technology in all examples is
directly connected to the purpose and promised value. When the promised value cannot
be created or offered because the respective technology is missing, the whole BM becomes
unviable. The respective technology determines how value is created through its provided
functionalities. For example, a company in our sample offers a software platform for
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optimizing and automating work processes. The company created specific optimization
software and algorithms to fulfill their BM’s purpose. This realization shows that a BM can
be seen as a technology-based BM if the value itself or the creation thereof relies on a specific
technology to make the BM viable. If technology is utilized in other BM dimensions, such
as customer segment or profit mechanism, this technology tends to take on the supporting
role that Schallmo (2013) describes. The other dimensions are not strongly dependent on a
specific technology, whereas the promised value is.

Another important characteristic we identified is that technology-based BMs are
created to improve, optimize, and enhance something. For example, we observed that the
enabling technology is often deployed to optimize a customer’s business processes, make
tasks more efficient and effective, solve specific customer problems like reducing their risk
or taking care of complex, time-consuming tasks, or simply enhance certain product features
and make them better. This is because the technologies used within the BMs have such
qualities. This links back to the definitions of the term technology, where the characteristic
of solving problems is inherent in the nature of technology. Technology-based BMs adopt
this characteristic because of their strong connection to technology. Generally, the reason
for developing a technology-based BM is betterment. It must be noted that other BMs that
are not technology-based can be created for this reason as well. The difference is that the
improvement, optimization, enhancement, etc. are not directly linked and enabled by a
specific technology. And this distinction makes it a technology-based BM.

Another major characteristic identified in all our empirical examples is that external
influencing factors are the initial reason for developing technology-based BMs. Examples of
external influencing factors are market trends and the market itself, customer preferences,
and competition. Technology-based BMs demand external influencing factors when estab-
lished or developed, and often a mixture of different triggers; for example, Company C
highlighted many equally important drivers, such as the market, the competition, and the
customers’ behavior. Company I stated, “the primary drivers are the customer requirements.
The business model is clearly driven by customers. Another significant driver was the trend on the
market which we could not overlook.” The same is true when transforming or innovating BMs
into technology-based ones. The market and external trends must support them and align
with the value offered by the BM. Although internal influencing factors, such as ideas from
employees, also trigger the development and adaptation of technology-based BMs, these
are only decisive when they align with market trends or demands; otherwise, they are not
pursued further.

The fourth major characteristic is flexibility and adaptability of technology-based BMs
to fit customers’ preferences. Sometimes the company offers different tiers that change
the dimensions of the value proposition and profit mechanism. Company A, for example,
states, dour solution consists of different components and the customers choose which
components have the greatest possible value for them. Flexibility and adaptability are
important points.” Company C offered a “modular system, which makes it smart. The customer
can choose what he requires. At the core of the system, the models can be exchanged within a
few hours, which makes our company future-proof.” Company F explained, “the entire product
palette is a modular system that can be combined. The first tier is just the software running in the
cloud. Then there are many possibilities to expand by adding various hardware products.” When
customers of Company F want to expand, all systems can be seamlessly integrated, and,
for the customer, all known operations and processes remain the same. This gives their
customers a flexible and easy way to grow. A similar situation is seen with Company I,
where “the service concept ’We do everything for you’ is conveyed.” Their customers could
choose from a variety of technology-based products and services to put together what they
want. This characteristic offers a distinct advantage in that it allows the BM to be developed
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to fit the customers’ needs and preferences. Especially when the offer is directed at the
mass market, it is important to ensure that the BM can be adjusted and changed.

The last major characteristic is that 9 out of 10 practical examples make use of specific
BM patterns such as subscriptions, pay-per-use, and platform BMs. Concepts such as
product-service systems were also identified in the examples. While performing the SLR,
we noticed that using such patterns allows companies to pick up on specific technological
trends and establish them within their BMs more easily and efficiently. It is no surprise
that the same can be noticed in the practical examples collected for this study. The BM
patterns are used to a company’s advantage, since they favor the reliability of technologies.
Utilizing them within a BM can convert it into a technology-based BM that relies on specific
technologies to be viable. For example, Company I described their BM as a mix of offered
products, placing service is in the foreground. The BM of Company D made use of the
product-service systems concept, where the customer does not buy the product but rents its
performance while also obtaining the services of delivery, replacement, and maintenance.
The company creates excellent value for its customers through servitization. Similarly,
Company E innovates its BM by offering a full-service contract where the Product-as-a-
Service is bundled as a contracting solution. Nevertheless, strictly implementing one or the
other pattern will neither guarantee a technology-based BM nor its success. It is up to the
company to know their customers’ needs and utilize the patterns in advantageous ways to
create a successful BM.

The first minor characteristic we identified in the data does not directly concern
technology-based BMs, but rather the respective companies that implement them. They
do not rely on the technology for success but offer an element related to it, such as service
network, prestige, reputation, and all-in-one solutions. Even though the BM depends on
technology, some companies in our sample stressed that technology alone is not the reason
for their success or differentiation; instead, a well thought-through BM and strategy are.
Some interview partners admitted that the technology is replaceable and can basically be
copied, but the real differentiation stems from the supporting components that complement
the technology and ensure its success. The components named were a reliable service
network, customer service, high reputation, and brand awareness, to offer just a few
examples. Company C mentioned, “technology is no guarantee that the business model or the
company is capable of surviving. There is more to it than just technology. One needs a solid business
model to be successful.” Company D stated that “the used technologies are not groundbreaking or
revolutionary. It’s the accumulated expertise combined in our product.” Company F explained
this from their point of view, commenting that, “technology is interchangeable. We believe
it is the knowledge and expertise we offer that make it unique.” Company F did not see the
product itself as a unique selling point that a company should rely on; instead, they said,
“it is important to offer an element around such as customer service, inter-compatibility, or similar.”
Their standpoint adamantly claimed that technology itself may give the company a lead,
but the competition will catch up. Interestingly, many of the interviewed companies offer
supporting components such as an extensive service network (Companies C, D, E, F, I,
and J), reputation on the market, and profound expertise (Companies A, B, D, E, F, and
G) or technological benefits like inter-compatibility, seamless integration, and scalability
(Companies A, C, D, E, F, G, I, and J). These all complement the technology used in the BM
and secure success.

The second minor but essential aspect of technology-based BMs is that they are afflicted
with substantial risks. Six out of ten companies stressed how much risk is attached to
introducing their BM in practice. Nevertheless, they agreed that it can also bring benefits.
Each company views taking on risks differently. One company felt that it means handling
sensitive and private data and making sure it is appropriately managed. Another company
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describe it as investing large sums into research and development and building up know-
how. Therefore, risk is an essential factor that is identified in technology-based BMs.
Company B said, “the more risk is taken, the higher the probability of having less competition.”
Risk can create separation, and the company’s commitment can directly translate to how
much competition the company will face. Company G put it this way, “when risks are applied
correctly, they can also generate competitive advantages. Real differentiation is created through
strong commitment regarding financial investment and building know-how. The challenge is to
invest in the commitment. It builds a barrier for other companies to do the same.” In summary,
we combine the SLR results with the empirical data analysis results and present the seven
major and minor characteristics of technology-based BMs in Figure 5.

It has the intention to solve 
problems by improving, 

optimizing, and enhancing.

Characteristics
of a

Technology-based 
Business Model

Major Characteristics Minor Characteristics

It is flexible, adaptable, and 
interchangeable.

It follows specific BM 
patterns.

Technology enables the 
value chain dimension.

Introducing it to the market 
is concerned with high risks.

It does not solely rely on 
technology for success but on 
additional offerings. 

External influencing
factors are the initial impulse 

for creating the BM.

Figure 5. Major and minor characteristics identified in technology-based BMs.

4.2.3. Working Examples of Technology-Based BMs from the Data Set

Company B delivers highly customized, project-based products under long-term
contracts of 4 to 7 years. Customers configure specific process steps according to their
requirements, resulting in individually tailored solutions (Characteristic 4). The product’s
functionality increases through the combination of proprietary technologies and processes,
which are developed to solve critical industry challenges in ways that offer superior quality
and that competitors cannot replicate (Characteristic 2). Their value creation is closely
connected to extensive expertise, technological know-how, and trade secrets, where the BM
is heavily dependent on specialized process technologies and expert knowledge. A precise,
non-imitable sequence of processes is used to refine and enhance the product, creating
sustainable differentiation (Characteristic 1). Their customers operate in the mobility sector,
including the automotive, rail, and aviation industries, and give the external motivation
for Company B to produce this product (Characteristic 3). The revenue is generated with
large-scale, unit-based pricing in high-volume projects. Financial performance depends
on securing follow-up contracts, as the project sums and associated risks are substantial
(Characteristic 7).

Company G delivers a product based on its extensive expertise in physics and elec-
trical engineering. The company transforms market-ready raw materials into refined
products, where they can promise their customers a very low failure rate due to their high
component quality and engineering. The product can be customized and provides an
all-in-one solution (Characteristic 6). Continuous innovation and optimization of their
product al- lows Company G to further enhance performance and differentiation for their
customer (Characteristic 2). Value creation relies on extensive know-how with approxi-
mately 200 interconnected process steps and a complex production chain that is difficult
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to replicate (Characteristic 1). While parts of the value chain depend on external factors,
the entire value proposition is developed in-house (Characteristic 3). The company uses
certain BM patterns, where the physical product is combined with additional services
(Characteristic 5). Their customers operate primarily in the automotive and semiconductor
industries, and revenue is generated through large-scale, project-based contracts with high
purchasing volumes. Each project is individually configured and involves substantial
financial risk (Characteristic 7).

4.3. Discussion Between Theoretical and Practical Findings

Our preliminary assumption of technology being applied in knowledge, equipment, or
processes corresponds with the SLR and empirical data results. Especially in our interviews,
we recognized a pattern that many of our companies rely on knowledge they have built
up over time. Some companies see their profound expertise as the initial and fundamental
technology their BMs are reliant on. For large and established companies, the knowledge
has been built up over time and persists within the company over multiple generations. For
smaller companies or the start-up example we have in our sample, their specific knowledge
can be seen as a key insight, very detailed expertise, or knowledge that has now found a
new and valuable application in practice. In both scenarios, based on this expertise, these
companies have created unique processes and methods that are hard to copy to create value
for their customers and make their BM viable.

As discussed by Killström (2007), the technologies the BMs rely on should be well-
established and approved. The author states that the technology must be reliable, and
usability should reach an appropriate level. Before analyzing the results of the SLR, we
suggested that only well-established and well-known technologies are suitable for devel-
oping and establishing a BM. Those technologies exhibit a higher degree of competitive
viability than technologies that are still very young. These are also no longer in the research
phase, but in the phase of technology development and application (Weule, 2002). Upon
examining the technology from our empirical example, we realized that all discussed
technologies are either key or base technologies as discussed by International (1986). They
have a high impact on products and processes, are accepted by the mainstream market,
and have clear applications.

Even though the SLR results guided the empirical data collection, we still could
recognize a strong connection between the theoretical and practical findings. Based on
the examples identified from the SLR, the enabling technologies allow for simplification
(de Lange, 2013; Kraemer et al., 2000), improved efficiency and effectivity (Hummel et al.,
2018; Ranta et al., 2021), and increased flexibility and adaptability (Cavalieri et al., 2013; de
Lange, 2013; Hummel et al., 2018; Kraemer et al., 2000; Lee & Wu, 2015; Zanetti et al., 2015).
Similarly, the BMs determined during the expert interviews are based on technologies
to optimize and improve processes, improve task efficiency, and provide flexible and
adaptable solutions to their customers’ problems. The characteristic of solving problems
lies in the nature of technology, and from our observed examples, we can conclude that
technology-based BMs inherit this distinguishing property as well.

4.4. Connection Between Technology-Based Business Models and Digital Business Models

As proposed by Veit et al. (2014), BMs are considered to be digital when changes in
conducting business and generating revenue are caused by digital technologies. On the
same note, Li (2020) states that digital technologies are crucial enablers for BM innova-
tion, such as the digital transformation of BMs on a holistic level. Extensive research by
Schallmo et al. (2017) distinguishes between four categories of digital enablers: (1) digital
data, (2) automation, (3) digital customer access, and (4) networking. However, these
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authors draw the boundary around digital technologies that enable BMs. Our empirical
analysis revealed that not only can digital technologies enable BMs but also that, among
others, chemical, thermal, and mechanical technologies are capable of enabling BMs as well.
These kinds of technologies are not covered by the categories defined by Schallmo et al.
(2017) or the descriptions of other authors. While some authors use the term technology-
based business model interchangeably with digital business model, we understand the
former to encompass a wider range of BMs, extending beyond digital ones. Accordingly,
we treat digital BMs as a central subset of technology-based BMs.

5. Concluding Remarks
5.1. Implications for Academia and Industry

The findings of this study close an identified research gap: The lack of a common
definition for the term technology-based business model. This term has been used in the
BM literature, but no further clarifications of what it means or how technology-based BMs
are characterized have been given. The formulated definition highlights what it means
for a BM to be enabled and based on a particular technology. It serves as a coherent
representation of technology-based BMs and allows for a common understanding among
researchers when discussing BMs and the enabling role that technology can play.

Furthermore, the findings are equally important for the industry and top and middle
management tiers. When dealing with technology-based BMs in practice, these tiers
benefit from having a clear definition and insight into the distinct characteristics in many
ways. Innovative companies must pay close attention to technology’s development. Since
technology in and of itself has no inherent value, a proper BM must be constructed to
create value for their customers. Managers and business developers need to think about
the technology’s functionality and how it translates into value for their customers. A
comprehensive understanding of how technology enables a BM can result in a more
thought-out implementation of such BMs (Şimşek et al., 2022). In other words, if researchers
and scholars are not sensitive to the definition and characteristics of technology-based BMs,
crucial opportunities may be missed. Thorough knowledge of and common criteria for
these BMs give managers and BM developers a distinct advantage when introducing
technology-based BMs into the market and meeting their customers’ needs.

5.2. Limitations and Future Work

Publications behind a paywall were excluded from this study. Although a significant
number of publications were accessible through the Graz University of Technology Library,
some publications seemed promising but were not accessible. An exclusion criterion
applied during the SLR was to rule out any papers that were not available through the
university (Creswell & Creswell, 2023). The main benefit is that this ensures that the SLR is
highly transparent and reproducible, not only by those who have privileged access.

The search keywords used for the SLR posed another limitation in this study. Although
the final list of search keywords for the SLR is extensive, we found various terms describing
similar concepts during the review, such as electronic BM or e-BM, digital BM, digitally
transformed BM, emergent BM, etc. We intentionally excluded these terms, since they only
refer to a specific type of technology-based BMs, and, hence, we possibly restricted the
process or biased the findings, as noted by Xiao and Watson (2019). Similarly, literature
that described technology-based BMs without using particular labels might have gone
undetected. Additionally, we see the potential for comprehensive research on how the
term technology-based business model fits into the big picture alongside related BM concepts
such as digital business model. This study extended the concept of technology enabling a BM
to various types of technology; therefore, a technology-based BM can be seen as a more
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generic concept. As the data collection process revealed, not only can digital technologies
enable a BM, but chemical, thermal, and mechanical technologies can also do so. Further
research could determine and clarify the hierarchy of technology-based BMs regarding
similar concepts.

Due to COVID-19 restrictions, acquiring interview partners and conducting the in-
terviews were structured remotely online, which proved to be a demanding and lengthy
process. Using social networking platforms such as LinkedIn and Xing to find experts in
the field introduced a few uncertainty factors. Mainly, we could not be sure if the person
still worked at the company, and whether the stated job position was still up to date or
incorrect. If the person had an incorrect or incomplete name on the profile, this also affected
establishing contact. Another uncertainty factor was whether our inquiry would reach the
recipient or be sorted out by spam filters or whether the respective person would be willing
to assist us. Although we achieved a success rate of 20%, the interviews could be replicated
under the current circumstances.

There is great potential to diversify the sample size and obtain new findings. Our
results consist primarily of information from larger companies and corporations with more
than 1000 employees, where four of these had more than 10,000 employees. Therefore, the
perspective of how technology-based BMs are structured and implemented in practice is
mainly dominated by big companies. This may skew the results because, generally, the
structures and hierarchies of large companies differ from those of small and medium-sized
enterprises (SMEs) and start-ups. Only one company with fewer than 50 employees was
part of our sample, and when comparing the findings for this company directly with
those for large corporations, we see substantial differences in the company culture and
mindset. The structures are also very different, and the smaller company has significantly
fewer hierarchies. Attaining the participation of diverse companies for our interviews was
challenging, as the nature of qualitative research is laborious and time-consuming (Creswell
& Creswell, 2023). Although this remains a considerable limitation in our project, it also
opens up the opportunity to conduct more interviews with a stronger focus on SMEs and
start-ups. Having more examples to compare can yield novel or innovative implementation
practices and methods for technology-based BMs.

Future research could determine and clarify the hierarchy of technology-based BMs
in more detail. Additionally, future research could examine how practitioners can apply
the insights, since rigor and evidence-based research require specific but different research
designs and data foundations. Similarly, the other roles technology can play regarding BMs
can be explored further. Schallmo et al. (2017) identifies technology as playing three roles,
whereby this study examined one particular role, namely the role of acting as an enabler
of BMs. As these authors describe, technology can be a supporter of a business model or
the business model can enable the commercialization of technology. The SLR results show
that technology in combination with BMs is a highly discussed topic, and the other roles
technology can play are promising avenues for further research.

5.3. Conclusions

A well-defined BM is an important key aspect for a business to succeed in the mar-
ket. Technology is an indispensable factor in our everyday lives, and it is also vital to a
company’s products or services and their respective BMs. Of the three roles technology can
play regarding BMs, this work concentrated on how technology enables a BM. In this case,
without the respective technology, the BM becomes unviable. A particular focus was placed
on including all types of technologies where the term technology-based business model is used
to describe them. The literature was carefully examined by performing a comprehensive
SLR to identify definitions for and relevant information about technology-based BMs. After
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examining the SLR results, a definition for the term technology-based business model was
formulated; this, in turn, helped during the remainder of the research and data collection
process. In the next step, empirical data on real-world technology-based BMs were collected
in interviews with experts in the field of BM development. Based on the findings of the
data analysis, the definition was revised to include the practical viewpoints of these experts.
The examples from the SLR and the interviews were analyzed to identify their major five
and minor two characteristics. The defined RQs were answered based on these findings,
which add to the BM literature and provide a detailed summary of how technology can
enable a BM.

There is still much research to be done in the field of BMs concerning technologies,
but it is safe to say that technology plays and will continue to play a significant role in
BMs. There is already substantial research on technology concerning BMs; however, there
is also much potential for further studies on how technology can continue advancing and
enabling BMs.
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Appendix A. Included Publications Within the SLR
The 31 publications listed below were included in the SLR data extraction and are

presented in alphabetical order: Athanasopoulou et al. (2019), Batista (2013), Bruning (2005),
Cavalieri et al. (2013), Chammassian and Sabatier (2020), Daugherty et al. (2016), Eckert
(2018), Falkenreck and Wagner (2022), Gläßner et al. (2019), H. Guo et al. (2020), L. Guo et al.
(2022), Gupta et al. (2020), Han et al. (2012), Hildebrandt et al. (2016), Hiteva and Foxon
(2021), Killström (2007), Langley et al. (2021), Lee and Wu (2015), Li (2020), Loock (2020),
Owen and O’Dair (2020), Priyono et al. (2020, 2021), Ranta et al. (2021), Savolainen and
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Collan (2020), Tumasjan and Beutel (2019), Waitzinger et al. (2015), Watanabe et al. (2016),
Zanetti et al. (2015), and Zott et al. (2011).
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