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Abstract

The rise of Al technologies is generating novel opportunities for companies to cre-
ate additional value for their customers by applying a proactive approach, managing
uncertainty, and thus improving cost efficiency and increasing revenue. However,
Al technology capabilities are not enough—companies need to understand how the
technology can be commercialized through appropriate Al business model innova-
tion. When emerging technologies are introduced, business-model concepts often
need to be significantly altered. This is necessary to fully capitalize on disruptive
technologies because it is just as important to innovate the business model as it is
to build advanced technology solutions. Therefore, the purpose of this study is to
explain how Al providers align value-creation and value-capture dimensions in order
to develop commercially viable Al business models. To fulfill our stated purpose,
this study has adopted an inductive and exploratory single case-study approach cen-
tered on a market-leading provider of Al-related services. The findings are consoli-
dated into a process framework that explicitly illustrates the key activities that com-
panies need to perform concerning value creation and value capture for Al business
model innovation and commercialization. The framework explains that AI providers
need to follow three phases—namely, identifying prerequisites for Al value creation,
matching value capture mechanisms, and developing Al business model offer. We
also find that Al providers need to test and develop multiple Al business models and
operate them simultaneously to ensure commercial success.
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1 Introduction

Artificial intelligence (Al) is often referred to as a technology that facilitates
the creation of additional value for customers. This stems from the advances in
Al techniques that allow us to mimic cognitive behavior and automate the pro-
cesses of identifying and solving complex problems (Lee et al. 2019; Zhuang
et al. 2017). According to Lee et al. (2019), AI offer opportunities to improve
operational efficiency and accelerate innovation by deriving insights from large
data sets and predicting unexpected events, which is a development of consider-
able interest across many diverse industries. However, Brock and Von Wangen-
heim (2019) stress that the successful integration of Al applications is difficult
to achieve because, in order to develop certain capabilities and resources, major
investments and long development cycles are required. This will strengthen the
opportunities for Al providers to become specialists in the subject and offer Al
solutions to the industry.

The rise of Al gives providers the opportunity to create additional value by
applying a proactive approach, managing uncertainty, and thus improving cost
efficiency and increasing revenue (Cockburn et al. 2018; Laudien and Pesch
2019). However, to capitalize on the technology, it is important to understand
how the technology can be commercialized by employing an appropriate busi-
ness model (Bouncken et al. 2021). According to Valter et al. (2018), previous
research falls short in understanding how firms successfully operationalize Al
solutions through their business models, particularly with regard to technological
advancements in the Al sphere. From a practical point view, this finds support in
the Artificial Intelligence Global Executive Study and Research Report by Rans-
botham et al. (2019) where it is shown that 40% of their respondents conceded
that significant investment did not deliver the sought-after business gains.

To understand this, business models can be described as “a mediating con-
struct between technology and economic value” (Chesbrough and Rosenbloom
2002) and can be divided into two important functions: value-creation mecha-
nisms and value-capture mechanisms (Chesbrough 2007). In other words, the
business model describes a set of activities that aims to satisfy the final customer
and sets out how the operating firm intends to capture economic return from the
defined activities. Thus, when emerging technologies are introduced, business
model concepts need to be transformed in order to fully capitalize on disrup-
tive technologies. This is because it is just as important to innovate the business
model as it is to build advanced, technical solutions (Chesbrough 2007; Muhic
and Bengtsson 2021). With that said, recent technical progress in the Al field
and the lack of understanding of how technical progress can be transformed into
business gains make further research essential to enable the technology to be suc-
cessfully applied. This is supported by Lee et al. (2019) who mention that further
research is vital in order to understand how Al solutions can be commercialized
using different business-model archetypes. In addition, Nylund et al. (2020) assert
the need for future research on how value can be captured when commercializing
technological innovation in the context of industry disruption.
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With regard to the literature gaps identified and the practical challenges that
abound, our study’s purpose is to explain how Al providers align value-creation
and value-capture dimensions in order to develop commercially viable Al business
models. More specifically, our framework illustrates activities that build the neces-
sary dimensions and increase understanding of how value creation and value cap-
ture interact. The research purpose is served by employing a single-case study of
a market-leading Al provider in the telecoms industry. From a theoretical point of
view, this study extends our understanding of Al and how value-creation and value-
capture mechanisms relate to each other. Additionally, the framework carries certain
practical implications for Al providers who seek to commercialize Al techniques
through the deployment of appropriate business models. The framework presented,
and the activities associated with it, further increase understanding of how Al pro-
viders bring Al-related opportunities to fruition.

The following section of the paper presents the theoretical background, and the
third section describes the method used including data collection and analysis. In the
fourth section, the empirical results and our framework is presented. The final sec-
tion summarizes the theoretical contributions, managerial implications and areas for
future research.

2 Theoretical background
2.1 Artificial intelligence and business application

Over recent years, Al has created fascination and widespread interest. It can be
defined as machines’ ability to mimic human-like behavior through processes such
as learning, reasoning and self-correction (Kok et al. 2009; Lee et al. 2019; Zhuang
et al. 2017). Moreover, Al can be explained by referencing four requirements—
namely, natural language processing, knowledge representation, automated reason-
ing, and machine learning (Kok et al. 2009). However, when we look at Al in terms
of its current ability to fundamentally transform businesses, we should be careful
not to overstate what it is capable of at present. Al technology cannot be consid-
ered mature enough to replace all aspects of human cognition (Agrawal et al. 2019;
Kakatkar et al. 2019). As mentioned by LeCun et al. (2015), further progress in the
field of AI will emerge from systems that combine learning algorithms with com-
plex reasoning, meaning that the collected knowledge of systems can be applied in
different settings.

The practical meaning of Al and its impact can be understood on the level at
which reasoning, and machine learning techniques are combined. Kaplan and Haen-
lein (2019) communicated this insight through three maturity levels of Al, with an
explanation of the potential business impact of each. The first maturity level includes
only machine learning, and its operational impact is therefore limited to specific
areas of application. Lessons learned from a specific setting cannot be applied to
new areas, and dramatic changes in input parameters will decrease the functional-
ity of the algorithms. The second maturity level extends the operational impact to
include several areas of application, meaning that learning can be applied to new,
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unexplored settings without human intervention. This is therefore where sim-
ple reasoning comes in, allowing an expanded area of powerful machine learning
algorithms to be used. Lastly, the third level of maturity encompasses a fully self-
conscious system with the ability to interconnect its creativity and general wisdom
with operational problems in any area. In addition, the third maturity level of Al has
the ability to outperform humans in any area. That is to say, it can out-compete all
aspects of human cognition, which will ultimately make humans redundant (Kaplan
and Haenlein 2019).

Due to its technical dynamism, artificial intelligence is considered by many to be
a general purpose technology (GPT) in the digital era (Bresnahan and Trajtenberg
1995; Brynjolfsson et al. 2017; Cockburn et al. 2018). GPTs are constructed in a
way that makes them applicable to a large number of different customers and gener-
ates productivity gains throughout the economy (Gambardella and McGahan 2010).
An example of a GPT can be found in electricity, where all industries and firms are
dependent on the electricity infrastructure in order to perform internal operations.
Electricity providers are thus able to capture a small portion of value out of a large
customer base by standardizing the new technology. Furthermore, Gambardella and
McGahan (2010) argue that introducing GPTs creates intermediate technology mar-
kets where downstream enterprises are provided with the required resources and
capabilities needed to capitalize on the technology. Therefore, the industry structure
and how it is affected by Al as a GPT should be considered when aiming to cap-
ture value through the provision of Al-related solutions. The view of Al as a GPT
(Brynjolfsson et al. 2017; Cockburn et al. 2018) suggests that intermediate technol-
ogy firms will position themselves as Al providers, whose purpose is to develop
the resources and capabilities required to develop Al-related solutions (Gambardella
and McGahan 2010).

2.2 Value-creation opportunities through Al integration

Value creation is often referred to as an essential function of the business model
because it forms the basis for satisfying customer interests (Chesbrough and Rosen-
bloom 2002; Chesbrough 2007; Zhuang et al. 2017). It is defined by the series of
activities needed to create a product or service that aims to solve certain problems
and meet customer expectations (Chesbrough 2007). Therefore, it stems from cus-
tomer needs and how technology can be applied to solve identified customer issues
through a set of activities. Furthermore, the value-creation function describes how
resources and capabilities should be allocated in order to create the value desired
within the value creation network, which consists of firms cooperating to enhance
the value-creation function (Barney 1999; Kraus et al. 2019).

Value-creation processes derived from Al can be divided into different cat-
egories—namely, (i) activities related to increased efficiency and cost reduction
(Agrawal et al. 2019), and (ii) activities related to revenue and growth (Cockburn
et al. 2018). Activities related to increased efficiency and cost reduction aim to
improve and refine already existing operations, such as maintenance and daily pro-
duction processes (Agrawal et al. 2019). Hence, the operation’s output will be the
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same and the customer will not witness any revolutionary changes in the perceived
value. However, cost efficiency and time spent on certain activities related to the
operation will significantly improve. For instance, Agrawal et al. (2019) direct the
focus on benefits from predictability and its impact on labor. They argue that Al can
substitute elements of the decision processes with digitized solutions, which will
reduce the need for repetitive work tasks and thus deliver cost savings. However,
Cockburn et al. (2018) argue that the potential of Al goes further than cost savings
and increased efficiency into the domains of revenue and growth.

Activities related to revenue and growth mean that, from recent advancements in
the technology, value can be created through AI’s ability to support decisions and
improve outcomes (Cockburn et al. 2018). This essentially means that AI algorithms
are fed data, and information is generated that was not previously available because
Al has developed the capability to solve complex problems and provide insights
with higher accuracy. Information gaps are thus filled with information that reflects
reality to a greater extent. This further enables humans and technology to under-
take actions that are supported with more accurate information. From a business
perspective, support from Al enables managers to make more accurate decisions
under conditions of uncertainty, thereby complementing the decision processes and
improving outcomes. Plastino and Purdy (2018) further argue that Al facilitates rev-
enue growth by accelerating innovation and developing new solutions that render
new revenue streams. For instance, in the domain of drug development, Berg Health
began to monitor trillions of data points derived from cancerous and non-cancerous
cells, furnishing insights that led to the development of new cancer-fighting drugs
(Thomas et al. 2016). This entailed not only lower costs in developing new drugs
but it also brought a new level of innovation that could not be achieved by human
intervention alone.

However, Al should not be considered an innovation that creates value on a
stand-alone basis. Rather, Pisano and Teece (2007) argue that every innovation
requires complementary products, technologies, or services to fulfill its purpose. For
instance, every mobile phone need connectivity networks; airlines need airports; and
hardware needs software. Thus, the innovation must be embedded with the comple-
mentary product, technology, or service in order to create value for the customer. If
the firm lacks capabilities and/or resources to deliver the complementary offerings,
its ability to create value might be limited. It is therefore important to understand
how AI creates value and then to make sure that complementary products, tech-
nologies, and services are available within the value-creation network. Our limited
understanding of AI applications and how value is created and how it is captured
serves to highlight the importance of more research.

2.3 Value capture opportunities through Al integration
In this study, value capture is defined as the mechanisms that make sure that an eco-
nomic return from value creation and that profits are shared throughout the value-

creation network (Sjodin et al. 2020). Hence, value-capture mechanisms build on
the provider’s role in the value-creation network and ensure that profits are fairly
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distributed throughout the value-creation network. More specifically, Sjodin et al.
(2020) point out that governance mechanisms and legal agreements (e.g., contracts)
play a substantial role in a firm’s ability to capture value. Legal agreements increase
transparency because they hold both customers and providers responsible for cer-
tain activities during the contract period. This is an issue of substantial importance
because it has a direct impact on each party’s performance, and subsequently it has a
bearing on the ability to capture value.

Moreover, Gassmann et al. (2013) argue that pricing models constitute impor-
tant mechanisms in the value-capture sphere because they convey the relationship
between cost structures and the revenue mechanisms applied. They demonstrate also
how the provider aims to sustain a profitable relationship with the customer. Con-
sequently, this paper will investigate pricing models as the core element in value
capture and explore how contractual agreements facilitate or hinder value capture
when Al is introduced. Contractual agreements can therefore be understood as an
extension of value propositions and pricing models, which formulate the basis on
which value can be captured. However, as Gambardella and McGahan (2010) have
attested, it is not enough to understand just single interrelationships between provid-
ers and customers when considering value capture opportunities in the context of
disruptive innovations. They argue that businesses need to situate disruptive innova-
tion and its impact on value capture in the broader perspective of Al and its over-
arching impact on industries.

2.3.1 Value capture through pricing models

According to Liozu et al. (2012), pricing models can be divided into two main cat-
egories—cost-based pricing models and value-based pricing models. The cost-based
pricing model is seen as the dominant model in the pricing domain. It builds on
the costs required to obtain the value created. Subsequently, a margin is added to
ensure profitability for the provider. This margin is often determined on the basis of
the solution’s uniqueness in relation to competitors’ available solutions in the mar-
ketplace (Liozu et al. 2012). Hence, cost efficiency becomes a central aspect when
deploying the cost-based pricing model because lower cost equals a more attractive
price in the marketplace. Cost-based pricing models are preferable given that the
value propositions underpinning them are readily understandable for both custom-
ers and providers — costs are relatively easy to measure, and providers can easily
communicate how value is created through their offerings (Hinterhuber 2008). How-
ever, despite their benefits, pure cost-based pricing models are seen as problematic
because they fundamentally ignore the customer’s perceived value and diminish the
provider’s incentives to undertake improvement and initiate innovation (Simon et al.
2003). Due to these limitations in cost-based pricing models, both researchers and
practitioners have been shifting their focus to value-based pricing models (Simon
et al. 2003; Hinterhuber 2008). This is readily apparent in the development of pric-
ing models for software applications and information goods (e.g., Al offerings)
because the marginal costs are close to zero (Choi et al. 2010).

Unlike the cost-based pricing model, the value-based approach builds on the
value perceived by the customer and, therefore, it pays less attention to the costs
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required when delivering the value. According to Hinterhuber (2008), the two most
profound challenges facing value-based pricing models are linked to value assess-
ment and value communication. Here, the success rate of the value-based pricing
model is more dependent on the provider’s ability to understand and quantify the
value created for the customer and then, to communicate the value created to the
customer through a strong value proposition. With that said, both the cost-based
approach and the value-based approach are linked to different benefits and risks.
However, it is not known how Al providers relate to the two models. Nor is it under-
stood to what degree value-based pricing models prove to be suitable when Al is
introduced. This clearly highlights the need for further investigation.

2.3.2 Value capture through contracts

Beside selection of suitable pricing models, providers can commit to different
commercial arrangements affecting how value is captured by the provider. These
arrangements are further communicated to the customer through contracts. The
contract acts as a mediator between provider and customer because it states how,
and under which conditions, created value can be captured (Sjodin et al. 2020). In
this section, two different contracts will be discussed. The first contract category,
referred to as the outcome-based contract, is the most advanced offering because it
provides a more comprehensive solution. Rolls-Royce and the "power-by-the-hour"
concept is a classic example of delivering performance, or outcome, using a sub-
scription model based on hours of operation rather than selling the actual engines or
complementary add-on services to the customer. Therefore, in outcome-based con-
tracts, providers receive compensation for the outcome or performance delivered,
rather than supplying single add-on services or service agreements. Many firms are
moving to outcome-based business models in order to create and capture more value
from the technology (Visnjic et al. 2017). This type of model offers the potential
to create added value using Al applications by boosting the opportunities that pro-
viders have to offer process outcomes rather than single products or services. Such
offerings, however, require close collaboration between provider and customer (Sjo-
din et al. 2020), and outcome-based contracts need to share “the gain and the pain”
between the parties involved (Hou and Neely 2018). To ensure that value is appor-
tioned fairly, Sjodin et al. (2020) argue that the providers offering outcome-based
contracts must evaluate the profit potential, define performance indicators, maintain
incentive structures, and design an equitable profit formula.

The second contract category—the licensing model—is considered to be a
default mechanism for value capture when offering GPTs (e.g., Al), according to
Teece (2018). This is further supported by Moeen and Agarwal (2017) who con-
tend that licensing models enable value capture from a greater number of sources
with little to no effort on the part of the providing firm. Therefore, in contrast to
the outcome-based contract, the licensing model offers the providing firm additional
revenue streams for essentially the same workload. In addition, Moeen and Agar-
wal (2017) argue that the licensing model offers the ability to reach customers out-
side the boundaries of the industry, and so the customer base must not be limited to
the industry in which the providing firm is active. The licensing model, therefore,
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enables greater value to be captured from innovations that are already created by tar-
geting a larger set of customers, and by transferring responsibility for how the inno-
vation is used to the licensee. However, Teece (2018) identified major challenges
for firms seeking to profit from innovation using the licensing model. For instance,
GPTs tend to generate large spillover effects, which means the customer benefits
from a substantial economic contribution whereas the providing firm gets to capture
only a small proportion of the value created. This points to the importance of devel-
oping capabilities to protect innovations—in other words, procuring support from
legal mechanisms (e.g. non-disclosure agreements, patents, trade secrecy) or ensur-
ing ownership of complementary assets (e.g., brand, distribution channels) in order
to secure profitability (Pisano and Teece 2007; Teece 2018).

However, when discussing Al as a GPT, it is not known how the value created
should best be captured in order to fully capitalize on the technology. On the basis of
the literature reviewed, providers seeking to capture the value created would appear
to have a choice between an outcome-based contract, a licensing contract, or a com-
bination of both when offering Al applications. This highlights the current gap in
the literature and therefore, our study’s purpose is to explain how Al providers align
value-creation and value-capture dimensions in order to develop commercially via-
ble Al business models.

3 Method
3.1 Research approach and strategy

In this study, an exploratory case-study approach was adopted to explain how Al
providers align value-creation and value-capture dimensions in order to develop
commercially viable AI business models. This is considered an appropriate strat-
egy given the limited theoretical understanding of the activities that are required to
successfully implement AI, with special regard to recent progress in the Al field.
A single case study enabled a more in-depth understanding of AI’s impact on busi-
nesses. The selected case company is a provider of telecommunication and network
infrastructure including related services. The case company has more than 100 000
employees and operates worldwide. Furthermore, the case company selection was
based on three evaluated criteria. Firstly, the case company we selected provided
Al solutions to their customers, which meant that it possessed a proper understand-
ing of Al itself as well as the potential that the technology held for application to
different areas. Secondly, the company possessed a large, global customer base—
its offerings covered telecom provision for 1.5 billion end users, indicating that its
Al offerings covered numerous customer segments. In consequence, it possessed a
diverse portfolio of Al applications, which gave it a full understanding of AI and
how it could be utilized in a wide range of different settings. Thirdly, it had garnered
considerable experience from designing and executing Al-related offerings. Thus,
its market understanding, its experience as a fully-fledged Al provider, and its expert
knowledge of Al constituted the basis for augmenting the current literature with in-
depth insights into the business opportunities that flow from Al
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In this study, primary data was acquired from 23 interviews. Interviewees were
selected on the basis of the corporate positions they held and the knowledge they
commanded on the subject. The interviews were conducted with senior manag-
ers responsible for service portfolios, business development, capability develop-
ment, and key accounts, among others. The interviews were semi-structured, and
the recordings were transcribed afterwards. Beside data collection using interviews,
the interviewees were asked to share internal documents that were then reviewed
in order to acquire a better understanding of the company’s provision of Al-related
solutions. However, secondary data—in terms of internal documents—were only
used in an initial phase, and their primary purpose was to build a better understand-
ing of the case company, its Al-related offerings, and its specific characteristics as
a telecom provider. Results were reported back to the case company to obtain its
validation.

This study adopted a three-step process to analyze the collected data, including
(i) identifying first-order activities, (ii) identifying second-order activities, and (iii)
identifying aggregated phases., According to Gioia et al. (2013), a three-step pro-
cess is preferable when analyzing exploratory data because of the systematic fea-
tures it incorporates that enable new concepts and ideas to be generated. The first
step was to identify key activities mentioned by informants, without attempting to
categorize the terms (Gioia et al. 2013). This step was done by two researchers inde-
pendently first. Afterwards the codes where shared and discussed. Thus, all activi-
ties that covered the interconnections between value creation, value capture, and Al
were taken into consideration. The identification of activities without categorization
facilitated the traceability of the study’s findings and made it possible to go back to
the originating terms and understand them in their context. In order to successfully
identify the first-order activities, all interviews were transcribed and read carefully.
Secondly, the collected data were processed by seeking similarities and differences
among the first-order activities identified, and thereafter interlinked activities were
clustered into overarching activities (Gioia et al. 2013). In the third step, the second-
order activities identified were interlinked by creating aggregated themes. These
themes constituted the third and most abstract level in the analysis. To ensure its
trustworthiness, iteration between the three steps (i.e., first-order activities, second-
order activities, and third-order phases) were made to confirm the logic underpin-
ning their connections. The three steps, and how they are interlinked, forms the data
structure, which is depicted in Fig. 1.

4 Results and analysis

This section presents our results, based on the coding tree in Fig. 1. It starts with
the activities needed to identify the prerequisites for AI. The second theme builds a
bridge between the value-creation and the value-capture dimensions. To match value
creation with value-capture mechanisms, the task at hand is to link value-creation
opportunities with the targeted customer segment. Lastly, the third theme covers
the development of Al business model offers and the means through which value is
to be captured. Different value-creation opportunities mediate different approaches
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First-order Activities Second-order Activities Third-order Themes

- Understanding Al applicability and its benefits
- Evaluate limitations with Al

Assessing internal Al
maturity

- Connect operational action models
- Establish an overarching cloud infrastructure

Evaluating infrastructure

needs )

Identifying prerequisites
for Al value creation

- Evaluate local customer requirements
- Identify required investments

Considering industry and
customer readiness

- Assess potential for cost efficiency
- Assess potential for revenue increase
- Assess business gains

Conceptualizing value

creation opportunities

(- Acquire and develop Al expertise

- Develop understanding of industry needs
- Narrow down Al application areas

|- Developing a data strategy

Developing Al

capabilities

- Enabling continuous development
- Facilitating scalability

Creating value delivery
routines

Matching value capture
mechanisms

Preforming risk
assessment

- Evaluate risks with multiple business models
- Evaluating risks with infrastructure elements

- Ensure sales team competence
- Tie Al operations to business outcomes

Creating value flow
structure

- Create a common ground for data appreciation
- Resolving ownership issues

Developing contractual
agreements

Testing revenue models

Developing Al business
model offer

- Developing value indicators
- Aligning pricing models with contractual agreements

Fig. 1 Visualization of the data structure

in the design of pricing models and contractual agreements. The following section
offers a detailed explanation of the empirical results.

4.1 Ildentifying prerequisites for Al value creation

The first third-order theme centers on the value-creation activities needed to estab-
lish a value-creation network possessing the capabilities to create value using Al
This network is further cultivated through four second-order activities, framed as
assessing internal Al maturity, evaluating infrastructure needs, considering indus-
try and customer readiness, and conceptualizing value creation opportunities. In
this section, the four second-order activities will be further explained in consecutive
order.

Assessing internal Al maturity. When discussing value creation, the inform-
ants highlighted the importance of understanding the technical aspects of Al This
requires the provider to obtain an understanding of the technical aspects, where it
is applicable, and how it generates value. Ideally, this evaluation process will result
in a detailed framework explicitly describing the technical progress of Al in accord-
ance with Kaplan and Haenlein (2019) who describes the different maturity levels
of Al The enhanced technical understanding will further consolidate the founda-
tions so that an environment can be built in which the benefits of Al can be realized.
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However, it is of fundamental importance to understand the limitations of Al tech-
nology as currently developed because this will have a direct impact on how value is
created, as stated by the Al and Automation Development Lead:

. when something new comes in [to the system] and the Al is not trained
to handle it, it will become a problem. Reasoning handles that because now
we are combining information that you may have seen in the past from other
domains, or external data sources, or ML.

Evaluating infrastructure needs. When the provider possesses a technical
understanding of Al, it is then important to grasp the surrounding infrastructure
elements that are needed to create the desired value. The informants noted that
the main benefits of Al are derived from its ability to predict unexpected happen-
ings and events that would otherwise trigger faults in the network. Output from
the AI model can provide information on when, where, and how faults can be
handled before they occur, offering the ability to apply a proactive approach to
maintaining the network. However, the perceived customer value is dependent on
how, when, and where actions are taken, meaning that the information provided
by the AI model does not create value by itself. Rather, operational actions taken
by the receiver of the information will decide whether, and to what extent, the
fault can be handled, which in turn decides how the customer perceives value.
Thus, a model that incorporates when, where, and how operational actions are
taken, based on the information provided by the AI model, is required in order
to create any value from the information provided by AI. This operational action
model can involve humans or complementary techniques enabling automation,
according to the Service Portfolio Manager in UK:

We say’Yeah, we predicted it’, but if we don’t take action, we will not cre-
ate value, we now need to take it to the next step with automation, so using
our interconnected platforms to enable our automation platform and having
activities that we can do automatically off the back of these predictions is
really the end game for us.

It is also important that the infrastructure is built from an overarching cloud
solution, which enables learning in an environment that maximizes data inputs.
According to the informants, the potential of Al increases if the algorithms are
honed in a centralized environment where they can access larger amounts of data
rather than in decentralized customer locations with limited data access. There-
fore, there is a clear demand for an infrastructure that supports learning activities
and thus value creation.

We are now going to be running our tools on a private cloud, we got the
data on a private cloud, and effectively, we have to move the data from the
customer’s tools to our tools, to be able to leverage the benefits with auto-
mation and Al etcetera.

Considering industry and customer readiness. Throughout the interviews,
the informants stressed the importance of industry readiness. This includes an
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appreciation of governmental regulations in different geographical areas, which
affects how data can be utilized to create value through Al solutions. Govern-
mental regulations relate mainly to end-subscriber information—for example.
personal information on individuals and consumer patterns. Evaluation of these
regulations is important in order to grasp the limitations placed on value-crea-
tion activities. However, regulations vary between geographical areas and, there-
fore, analysis on a decentralized basis is required. Furthermore, it is important to
evaluate whether customers are able to obtain the required data and what their
approaches to sharing data are. Generally, the customer’s approach to data will
have a direct impact on how and when it can be accessed, and ultimately on how
the Al provider will be able to create value, which points to the importance of
evaluating the interests of customers in this domain. Lastly, industry readiness
involves the customer’s approach to acting on insights provided by AI models.
This means that customers must trust the information provided and subsequently
implement changes in accordance with the insights imparted. However, this will
likely require substantial investment or re-prioritized action plans, which can lead
to customer resistance. As previously stated, the ultimate value created by Al is
directly dependent on how the information provided is utilized, which reinforces
the importance of assessing industry readiness.

Conceptualizing value creation opportunities. Finally, technical Al understand-
ing should be translated into potential value-creation opportunities, with respect
to prerequisites identified in the surrounding environment. This study proposes an
assessment in three areas—namely, cost efficiency improvement, revenue increases,
and business gains. Thus, the results of our study confirm that an Al operation sup-
ports cost efficiency through its ability to provide support for decisions by handling
large and complex amounts of data. Insights provided by Al can thus be used to
make informed decisions and subsequently reduce costs, whilst the process output
remains the same. Additionally, this study demonstrates that information provided
by Al can facilitate an increase in revenue by providing qualitative information that
serves to improve the process output. The head of capabilities development at Alpha
offered an example:

People at the lower job stage are doing quite repetitive work and shift work, so
at the first step we view automation within that area where we would use Al to
automate that work and clear away all that noise.

However, while insights provided by Al can have a direct impact on decisions on
an operational level and thus directly impact cost efficiency and revenue increases,
this study extends this view by showing that Al can provide higher-level insights
that result in overarching business gains. This means that Al can deliver insights
at both the operational and the business level, which requires different applica-
tion areas and thus results in different values. Having said that, our study makes
a distinction between increases in operational revenue and overarching business
gains. The informants provided examples of numerous different business gains cre-
ated by Al. However, increased awareness among actors in the value-creation net-
work was mentioned as a fundamental business gain. This is particularly important
given the increased volume of devices that need to be handled, the more diverse
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service requirements, and the increased complexity of network operations. Despite
this change, Al provides the ability to correlate different data sources to identify
and measure the value created and, thereby, increase awareness of how the network
should be operated.

For the existing customers, we have dashboards so we can monetize what the
SLA is, so we won’t end up signing anything we can’t, or need to keep. There
will be many assessments to see, and it is going to help both operators and us.
So, when it comes to SLAs, we will sign and being more aware than the earlier
SLAs, aware of the value we are creating because we can see and define that.
We are aware of the cost which we will enter because it will be our tools that
we need to reinforce for a valid reason.

To sum up, evaluation of opportunities in the three value categories—namely,
cost efficiency, revenue increases, and overarching business gains—is required in
order to understand the value-creation dimension when Al is introduced. In addi-
tion, to confirm that the values identified are possible to achieve, it is necessary to
iterate between the four second-order activities.

4.2 Matching value capture mechanisms

The second theme builds a bridge between the value-creation and value-capture
dimensions, using the knowledge gained from the first phase as the basis. Unlike the
first phase, this phase is more customer oriented; it aims to specify how and where
values will be created, subsequently tying the identified opportunities to customer
needs. The three second-order activities—namely, developing Al capabilities, cre-
ating value delivery routines, and performing risk assessment will be described in
consecutive order.

Developing Al capabilities. Informants stated that the value-creation network
must possess not only in-depth Al expertise and proper understanding of industry
needs but also the ability to combine Al expertise and industry understanding when
developing an Al offering. Given the identified prerequisites for an Al solution, the
provider must define and develop the scope and breadth of the business and to which
customer segment the Al solutions will be applied. Hence, in this stage, the provider
must utilize its industry understanding to develop a conceptual framework that can
be applied to potential Al application areas. In other words, Al expertise must be
combined with industry understanding to further exploit the potential of AI. The
purpose of this phase — namely, developing a competitive edge— is about tying value
creation opportunities to actual customer needs and refining value-creation activities
to the requirements of different customer segments. As the business development
director in the US stated:

Operators around the globe have most data available, and they are the least
innovative in terms of Al and ML worldwide. So, to understanding those
structured data components, which includes understanding the performance
counters, which is a decision tree mechanism. So, as we have the technical
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operations expertise and the telecom experience, we see that for each scenario
which model works best.

However, when developing the competitive edge by blending Al expertise and
industry understanding, it is important to fully exploit the providing organization’s
capacity for industry understanding. Informants commented that Al offerings are
limited only by the providing organization’s imagination and, therefore, the number
of application areas will increase exponentially over time. Consequently, the con-
ceptualization of potential Al usage areas ought not to be limited to traditional Al
delivery mechanisms but rather should be spread across the organization in order to
enable Al applications for all types of customers. The commercial manager in the
US expressed it in these words:

There is one unique advantage on our radio side, we will have more knowledge
radios than we do of our competitors. And, on the managed services side, we
do operate everybody’s network, so how do we blend those two and not cross
any inappropriate borders, but how do we drive our advantage in operating
networks?

All informants stated that data is of central importance when discussing Al solu-
tions, because data exert a direct impact on the algorithm’s output. Therefore, it is
important to access large amounts of data in real time in order to enable value crea-
tion through AI. However, as previously affirmed, data usage is often limited by data
sensitivity and customers’ general resistance to sharing data. Therefore, it is impor-
tant that the Al provider extends its Al focus area with a suitable data strategy that
communicates why, when, and how data must be accessed in order to enable value
creation through Al Essentially, the provider must develop a clear strategy regard-
ing how the data are used and where they are stored. This resistance to sharing data
often occurs when the customer is unaware of how data will be used and who will be
given access to the data. Additionally, the data strategy must communicate in what
format the data will be accessed, and how it is transferred into readable format that
the algorithms can handle.

80% of the activity with machine learning is getting the data in the format that
we can then learn from, and I think the more customers we do this on, the more
maturity we have and the quicker we can do new implementations.

Creating value delivery routines. To realize a conceptual framework for Al,
it is important to develop value-delivery models that explain how the Al solu-
tion will be brought to the customer. In this connection, informants reiterated the
importance of enabling continuous improvement in the data sources and the Al
solutions in different contexts, where the competence of Al providers is vital to
ensure that value is perceived by the customer. Informants explained that close
collaboration between the Al provider and its customers is required because bet-
ter preconditions are laid down when Al solutions are applied. Thus, outcome-
based business models increase opportunities to improve value creation and value
capture because the provider—customer relationship is characterized by high cus-
tomer engagement. R&D investments and Al-solutions development—performed
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internally by the AI provider to acquire the technical capability—can be custom-
ized for and integrated into the customer’s environment. This has been referred to
as inside-out development, supporting continuous development and industrializa-
tion of Al solutions through intense customer engagement. When discussing out-
come-based delivery models, the head of regional sales engagement in Sweden
identified the key benefits accordingly:

We had a holistic view [when developing Al solutions], from our perspec-
tive and the delivery perspective, meaning that it is more inside-out. But we
didn’t always connect it to the customer’s needs, outside-in, what do they
need? How can it be bought? How is the value assessed? We mostly looked
at it from our perspective, but when this is done, we will have an extremely
powerful offering.

Informants also argued that close customer engagement creates lock-in effects,
with the customer becoming dependent on the provider’s ability to leverage the
potential values offered by Al solutions. Thus, outcome-based delivery models
are beneficial in improving customer retention measures and thus securing long-
term profitability. However, intense customer collaboration has its limitations
when it comes to scalability, since the Al provider will only engage with the most
profitable customers and exclude those customers whose value-capture opportu-
nities are considered less attractive or fewer. This study finds that licensing strate-
gies support scalability to a greater extent because of the limited commitment
level required by the provider. Therefore, this licensing delivery model can be
beneficial when considering Al as a GPT because it has the potential to capture
value from a large number of different customers. This finding is supported by the
general manager in India:

You can take it off the shelf and buy it and use it. So, this is a new situation
for us and for the customer. For us, we are getting additional revenue from
the same efforts, from developing those algorithms, and we are also getting
an entry into the customer’s domain by even offering very limited solutions.
So, it helps us expanding our offerings.

Thus, multiple delivery models must co-exist in order to fully capitalize on
Al scalability benefits whilst simultaneously enabling continuous development.
Importantly, when developing value-delivery models, the provider must delib-
erate on inside-out development opportunities and, at the same time, promote
scalability.

Performing risk assessment. Informants spoke of several risks associated
with outcome-based and licensing models, stressing the importance of assessing
risks thoroughly. When discussing outcome-based risks, our informants focused
primarily on customer resistance to sharing data and the development of value
indicators. Insufficient or misdirected value indicators have a direct and negative
impact on the provider—customer relationship, which will translate into limited
data access. When discussing the licensing model, informants took the view that
these risks are amplified. The provider has less control of the processes where the
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Al model is applied because it relies solely on the performance of the Al model,
disclaiming responsibility for the interconnected action models. In developing
and operating multiple business models simultaneously, informants asserted that
the provider must ponder the risks associated with business-model cannibaliza-
tion. It may well be that the licensing model is more convenient and cost effective
for customers, which will lessen the attractiveness of the outcome-based model.
Thus, proper consideration must be given to this when developing the business
model, which calls for iteration between the three second-order activities. The
business development director in the US expressed it thus:

The challenge would be to get the two things to complement each other at the
same time. Because, in the Machine Learning as a service [licensing model],
that is the only outcome that you have. In the outsourcing contract [outcome-
based model], that is just a technique that is used, and there are many other
parts that the outsourcing contract, field services, and various other pieces
like that. You don’t want to be in a position where you cannibalize your main
service offerings.

4.3 Developing Al business model offer

The third theme of the analysis is about the Al business model and to design the
value-capture dimension. It centers on three second-order activities, which draw on
the definitions of value capture, contractual agreements, and pricing models. The
three activities are framed as creating value flow structure, developing contractual
agreements, and testing revenue models and are described in consecutive order.

Creating value flow structure. The foundation of value capture is how value is
distributed between actors in the value creation network. It is therefore important
to agree on how values are allocated between the provider and the customer with
respect to the three categories of value created by Al—namely, cost efficiency, rev-
enue increases, and business gains. In order to enable sustainable long-term relation-
ships, win-win opportunities must be prioritized where both the provider and the
customer derive benefits from the value structure. However, informants argue that
such discussions must be held on a decentralized level to fully understand how Al
can be utilized among customers with different preconditions. Hence, the creation of
a suitable value structure relies heavily on the competence of the sales managers in
the Al sphere, their ability to identify value-creation opportunities and, ultimately,
their skill in converting them into a win-win value structure.

I would say that we have given the privilege to the sales team, it is up to them.
Because it all comes down to how much the customer is willing to spend, and
how much they get out of it and the value that we create for each customer.
There are very different selling propositions, so it all depends on how we can
position well towards the customer.

Developing contractual agreements. This activity aims to create a structure of
responsibility between actors in the value-creation network. As previously stated,
value cannot be created by the provider on a stand-alone basis but must occur in
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collaboration with the customer. This is to ensure that the provider has access to
data in the format and volume needed to create value using Al applications. There-
fore, it is important to evaluate the scope of each actor’s role and agree on how
value will be distributed throughout the value-creation network. Consequently, the
contractual agreements are dependent on the value-delivery model and its accom-
panying risks. However, it is vital to find common ground on data appreciation by
understanding how the provider and the customer value the data in relation to the
Al operation. In other words, neither data sources nor the Al solution creates value
by themselves. The Al solution and its complementary assets must be evaluated on
how it contributes to value creation, which will in turn lay the foundation for value
capture. Informants identified this evaluation as one of the key challenges that needs
to be resolved using performance indicators to increase trust.

Testing revenue models. In terms of economic compensation, pricing models are
crucial elements when deciding how to establish profitable relationships with cus-
tomers. To ratify the value created, informants stated that value indicators should
be employed as the foundation for pricing models because they will communicate
and quantify the values created in the areas of cost efficiency and revenue increases.
In doing this, it is argued that business gains will play a different role in the pricing
domain. As previously stated, Al can be used to refine insights on certain opera-
tional efforts and their effect on business performance. Thus, Al can be used to sup-
port the development of “proof of concept” or value indicators. Value indicators are
of utmost importance because of the complexity that flows from large amounts of
assorted data, which complicates the process of evaluating the effects of Al opera-
tions and network investments in general. Informants maintained that performance
indicators constituted a vital element in the discussions because they have a direct
impact on the trustworthiness of the Al solution and, consequently, on the custom-
er’s willingness to invest. Having said that, values in the category of business gains
support the value-capture dimension through their contribution to increased trans-
parency. The general manager in India explained how Al supports the development
of value indicators:

So, then we start quantifying this, we have designed a value calculator. You
put in certain inputs [to the AI model], like what’s your subscriber base, what
is the ARPU, what is the churn, acquisition rate, and what is the improvement
in customer experience. These five parameters, you start quantifying.

In the next step, informants stated that the pricing model is dependent on the
contractual agreements and for whom the values are created. This underscores the
importance of aligning pricing models with contractual agreements. For instance, if
the provider delivers the Al solution through an outcome-based contract—where the
provider possesses the greater responsibility—Al-related benefits accrue to the pro-
vider to a greater extent than the customer. Hence, in this case, the cost-based pric-
ing model is found to be suitable because the provider owns the focal process where
it applies Al to decrease its own costs. In this case, the provider will recognize the
Al-related benefits whereas the customer will not foresee any additional value. In
consequence, the cost-based pricing model will be held to be more suitable. The
commercial manager in the US explained the logic:
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The basic then for an offer, for a pricing offer is, if we come in with our price
point, then we can demonstrate how much faster and cheaper, the net present
value we can provide this benefit to you. So that is how we get to a base price,
and then, typically, that is going to be a fixed fee over time, but we might have
scale factors for the size of the network or the number of technologies.

However, the ultimate target when developing pricing models is to absorb the
values created by Al During the interviews, informants emphasized that Al brings
extended opportunities in making the transition to value-based pricing models. The
provider can utilize Al to create additional value in the areas of cost efficiency and
revenue increases and, therefore, dramatically improve process performance, while
the marginal costs of Al remain close to zero. The Al and automation development
lead explained it thus:

We are trying to build the value minus model, we convince the operator that
the cost is the software, I will be able to save X million dollars, I would like
to have a portion of that. So, if there is a service, lets stick to that for the time
being, then there are costs to make sure that this happens. The traditional
model was that it takes Alpha X thousand dollars to build this, so I won’t
charge that, and we want to move away from that. We believe that Al is going
to help the operator, and we should be able to help the operator.

Hence, Al providers must seek opportunities to apply the value-based pricing
model in order to ensure that value is fairly distributed throughout the value-creation
network. In order to do so, it is important to iterate between the three second-order
activities to ensure alignment between the value structure and its correlating pricing
models.

5 Framework for business model innovation for Al solutions

This section presents our process framework that builds on three phases—namely,
identifying prerequisites for Al value creation, Matching value capture mechanisms,
and developing Al business model offer. The framework (see Fig. 2) builds on the
findings described above and combines phases and activities for Al business model
innovation. The systematic approach of the framework development and its holistic
view on the business model innovation is a major advantage.

Each phase of the framework constitutes of several activities and the first phase
centers on activities needed to ensure value creation through Al The second phase
seeks to build a bridge between the value-creation and the value-capture dimen-
sions. To connect value creation with value-capture opportunities, the task at hand is
to link value-creation opportunities with the targeted customer segment. Lastly, the
third phase aims to develop the value offering and the means through which value is
to be captured. This requires that the previous phases are taken into account. Differ-
ent value-creation opportunities mediate different approaches in the design of pric-
ing models and contractual agreements. For each phase it is important to realize that
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Fig.2 Framework of business model innovation for Al solutions

in most of the cases it will be necessary to redo activities and do loops of feedback
and revision to reach at the outcome of a phase.

By specifying the outcome of each phase, the framework gives a direction of the
aim of the phase and this can also be used to evaluate whether a phase is completed
or needs more rework before moving to the next phase (Linde et al. 2020). The out-
come for the first phase is a validated Al value creation opportunity which indicted
that the opportunity is both possible to develop internally but also has a value for the
customers and is sellable. The outcome of the second phase is a verified Al value
capture ability. This includes that the development of capabilities and routines is
feasible, and that sufficient risk assessment is performed. The final outcome is the
commercially ready Al business model offer. After this stage all parts are in place
and especially the contractual agreements and revenue models are ready to be used
in practice. However, many companies fail to revisit and redo activities from previ-
ous phases (Sjodin et al. 2020). Hence, iteration between the three phases is called
for in order to ensure that the created value is captured.

6 Conclusion

This study extends the research on value-creation and value-capture opportunities
when developing Al business models. We develop a process framework illustrating
activities needed to identifying prerequisites for Al value creation, Matching value
capture mechanisms, and developing Al business model offer when developing Al
offerings. This section discusses the results of the study by focusing on its theoreti-
cal and practical implications. Furthermore, it presents this study’s limitations and
offers recommendations for future research.
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6.1 Theoretical contribution

Our study contributes to an understanding of the business value of Al, which
is an area that needs further investigation from a theoretical point of view. This
facilitates the move towards a widespread, general understanding of AI’s impact
on businesses. More specifically, this study presents three main findings.

Firstly, when referring to Al-related benefits, previous research has often dis-
cussed improved cost efficiency and revenue increases (Agrawal et al. 2019). This
study extends previous literature and elaborates on how the implementation of Al
results in overarching business gains. Thus, this study asserts the need to make
a distinction between improved cost efficiency, revenue increases, and business
gains. Improved cost efficiency and revenue increases are derived from opera-
tional process improvement, whereas business gains have a more far-reaching
impact. This is important because they call for different approaches when shaping
the value-creation activities. Thus, this distinction is central in seeking to under-
stand how Al creates value.

Secondly, previous research points out that Al has the potential to become a
GPT (Bresnahan and Trajtenberg 1995; Brynjolfsson et al. 2017; Cockburn et al.
2018), meaning that value is captured from scale. However, this is not translated
into actual business model concepts that enable Al to become a GPT. To fill this
gap, our study presents a framework to describe how Al, as a GPT, impacts the
value-creation and value-capture dimensions. In addition, this research highlights
the need to evaluate two parameters when modeling the value-capture dimen-
sion—namely, scalability and continuous improvement. However, in order to
facilitate both scalability and continuous improvement, it is necessary to develop
multiple business-model concepts that support these two parameters.

Thirdly, we find that the development of value-based pricing models is required
in order to fully capitalize on Al This is due to the low marginal costs of Al solu-
tions and the potential to create massive cost efficiency improvements and rev-
enue increases (Choi et al. 2010). However, this study stresses that value creation
is highly dependent on operational action models, developed to act on insights
provided by Al In other words, it is important to consider surrounding elements
when designing the business model and to establish how value is captured. There-
fore, cost-based pricing models are held to be suitable if the surrounding ele-
ments center on cost reduction rather than revenue increases or business gains. In
addition, we found that the design of pricing models depend on how contractual
agreements are formed. For instance, offering solutions that include both action
models and Al employing outcome-based arrangements, and that are character-
ized by high customer interaction, are found to increase value-capture opportu-
nities for individual customers. Indeed, high customer interaction and trust are
paramount when establishing the value structure by designing value indicators, as
Sjodin et al. (2020) have found. However, when offering Al solutions separately
from action models using a licensing approach, value-capture opportunities are
limited by ownership issues. This calls for greater discussion on who owns the
results of the operation where action models act on information provided by Al
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6.2 Practical implications

Our study carries practical implications for the many firms who aim to implement and
take advantage of the seemingly massive potential that flows from Al Its impact on
cost efficiency and revenue increases has been generating increased interest across a
wide range of industries. However, due to a limited understanding of Al and its impli-
cations on the development of business models, few companies have managed to
implement AI successfully. In this regard, our study contributes to a practical under-
standing of Al by designing a process framework, showcasing the implementation of
Al Its three phases guide practitioners when implementing Al by describing the activ-
ities needed to identifying prerequisites for Al value creation, Matching value cap-
ture mechanisms, and developing Al business model offer. Hence, the three phases and
their underlying activities support managers and increase company awareness of how
Al can be successfully implemented. Furthermore, the framework provided is appli-
cable to all firms that seek to implement Al. However, when adopting the view of Al
as a GPT, extra caution should be directed to evaluating the needed infrastructure ele-
ments. This overarching cloud infrastructure is vital to ensure that the Al provider has
access to sufficient data in the right format. In other words, the framework’s practical
implications rely heavily on the firm’s ability to access and manage large data sets.

In addition, this study’s view of Al as a GPT and its contribution to how firms
can realize its full potential, implies increased opportunities to capture value from
a larger scale. The co-existence of multiple business models fosters opportunities
to cross industry boundaries and reach a wider customer base. This points not only
to financial benefits for Al providers but also to increased opportunities for down-
stream actors to benefit from Al. However, there is a need for iteration between the
three phases because new customer segments or application areas call for various
value-creation opportunities, different prerequisites in the value-creation dimension,
and also diverse opportunities to capture the value created. Therefore, practitioners
should be aware that the framework presented represents a continuous process and
that the business models must be regularly refined. This is to ensure that managers
close the gap between changes in the surrounding environment (e.g., technological
advances or shifting demand) and the business-model concept. Moreover, the frame-
work can be used not only to develop and establish new business-model concepts
but also to refine existing business models.

6.3 Limitations and future research

This study has its limitations, and AI’s impact on businesses is still a relatively
unexplored subject that calls for further research. This study hopes to inspire future
research by directing researchers to cover three limitations. Firstly, this study is
limited by its scope, which placed emphasis on a qualitative approach using a sin-
gle case study. Background information on the case company and its surrounding
environment (i.e., characteristics of the telecom industry) is described. However,
the results should be handled with caution if surrounding elements are different.
Therefore, future research should consider transferability by conducting quantitative
research, preferably by combining a deductive and inductive reasoning in a flexible
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pattern matching approach (Bouncken and Tiberius (2021). Secondly, this study is
limited by the fact that its collected data are sourced from a single Al provider and,
consequently, the customer’s perspective might be sidelined. Therefore, more qual-
itative research in which the customer’s perspective is taken fully into considera-
tion is called for. Lastly, this study identified the need for Al providers to develop
multiple business models and operate them simultaneously. Yet, this approach could
entail substantial risks of business-model cannibalization, which might hamper both
value-creation and value-capture opportunities. Therefore, future research should
investigate how this risk can be mitigated by exploring how multiple business mod-
els could co-exist. Preferably, this can be achieved by creating a framework that
explicitly describes how different business models’ interplay.
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