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Abstract
Background: Software plays an essential role in enabling digital transformation via digital services
added to traditional products or fully digital business offerings. This calls for a better understanding
of the relationships between the dynamic nature of business models and their realization using
software engineering practices. Aim: In this paper, we synthesize the implications of digitalization on
business model flexibility for software-intensive companies based on an extensive literature survey
and a longitudinal case study at Ericsson AB. We analyze how software-intensive companies can
better synchronize business model changes with software development processes and organizations.
Method: We synthesize six propositions based on the literature review and extensive industrial
experience with a large software-intensive company working in the telecommunication domain.
Conclusions: Our work is designed to facilitate the cross-disciplinary analysis of business model
dynamics and business model flexibility by linking value, transaction, and organizational learning to
business model change. We believe that software engineering tools and methods can play a crucial
role in enabling more automated synchronization between technology and business model changes.

Keywords: business flexibility, digital business modeling, equivocality, learning organiza-
tion

1. Introduction

Digitalization brings new opportunities and in-
creased connectivity is the primary fuel for dig-
italization. Ericsson, as a major player in the
telecommunications market, is an actor deeply
involved in this process1. The advent of the 5G
network stands as a prominent example of oppor-
tunities and challenges associated with massive
connectivity when all value-chain members and
partners must rethink or reorganize their posi-
tions if necessary. For many companies, 5G will
force them to redefine their business offerings
and create new business opportunities. However,
with this speed of technological changes, the busi-
ness models can not remain static or re-actively
respond to changes.

Digitalization drives significant changes to
the process level, organization level, business
level of any company and its customers [1]. Dig-
italization offers a significantly shorter trans-
action turnaround time. Consequently, the in-
creased transaction speed drives new challenges
for the alignment between business and technology
changes. Companies that used to sell traditional
products enter new markets and ecosystems where
digital products and services dominate. The logic
of creating these products, monetizing their core
value, and maintaining them is significantly differ-
ent and often counterintuitive at first glance. Thus,
software engineers and managers often need to
rethink their strategies and operational processes
to better align with the nature of the digital
business. An example here could be data-driven

1https://www.ericsson.com/en/reports-and-papers/networked-society-insights [last visited 23.06.2021].
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experimentation and feature discovery via A/B
testing that significantly changes requirements
engineering practice and demands great changes
to software architecture [2].

This paper discusses the implications of digi-
talization for software-intensive companies based
on an extensive literature survey and a longi-
tudinal case study at Ericsson. We synthesize
six propositions for improved handling of busi-
ness model change and discuss each proposition’s
implications on software engineering practices
and principles. This paper presents a cross-dis-
ciplinary synthesis of digitalization’s impact on
the alignment between business and technology
change (including software engineering methods
and tools). We also discuss new ways of handling
business model flexibility in software-intensive
product development.

Companies are undergoing significant trans-
formations and are struggling with the alignment
of business and technology changes [3]. Until re-
cently, companies handled increasing size and
complexity by 1) clearly distinguishing between
the planning and realization layers for company
strategy, product portfolios, and individual prod-
ucts; and 2) handling change mainly in the re-
alization layer and ensuring that the planning
layer remains reasonably stable.

Digitalization increases the speed of change in
the planning layer, which in many cases, reaches
the speed of changes in the realization layer. As
a result, negotiation and risk management can
no longer only rely on the sales and engineering
departments, as the business models shift focus
to the ecosystem and collaboration [4, 5], and
companies choose operating multi-business-mod-
els [6]. Business modeling literature also recog-
nizes the need for efficiently handling change
as several authors discuss the dynamic nature
of business models and change in the business
environment, e.g., [5, 7, 8], just to name a few.

The paper is structured as follows: In Sec-
tion 2, we present our synthesis based on back-
ground and related work. In Section 3, we present
how the business environment changes for our
industry case and our findings from the longitudi-
nal study. In Section 4, we summarize and discuss
our results using the derived value membrane

concept and develop one additional proposition.
In Section 5, we conclude our paper.

2. Background and related work

The synthesis provided in this section is based on
an extensive systematic literature review about
efficiency, effectiveness [9], and flexibility of busi-
ness modeling [10], published in our previous
work and updated using the snowballing liter-
ature review method. It is also derived from
our design science study on capturing chang-
ing business intents using context frames [11].
Our synthesis responds to multiple requests for
cross-disciplinary research agenda [12–15]. The
focal point of this study is the misalignment
between the planning (define) and the realiza-
tion (execute) of the software business in the
fast-changing environment that a software-inten-
sive company operates. A change to either the
strategy or the realization has the potential to
trigger an escalating misalignment. Formulating
and executing a digitalization strategy [16] has
the goal of reducing such misalignment by man-
aging the change. The term digital transforma-
tion strategy implies a business-centric context
when coordinating strategies for products, ser-
vices, and business models as a whole.

Inspired by Ritter and Littl’s focus on broader
implications for business-model research, we take
the analogy for the business model as a membrane
between theories [12]. By analyzing uncertainty
and equivocality [17] with value within a trans-
action, as the membrane between two actors in
an activity system [13], we propose the business
model can also act as the “contextual agent” in
what we call the value membrane (VaM). This
helps identify the cause of the misalignment and
minimize gaps between needed change, planned
change, and implemented change.

Most scholars focus on detecting or prepar-
ing change at one level (strategy, portfolio, or
product) or analyzing the organization’s broader
external aspects, without integrating the activi-
ties [9]. Many scholars call for further research on
change realization, e.g., [14, 18, 19]. Meier and
Bosslau argue that there is almost no attention in
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research to the dynamic aspects, flexibility, vali-
dation, and implementation of business models
[20], while Richter et al. emphasize the impor-
tance of understanding the degree of flexibility
needed to realize change [21]. Seeing business
models as activity systems helps organizations
(as responsible for the business) adapt to change
and generate value [15]. Therefore, our focus is
primarily on the dynamics aspects of the busi-
ness model change and business flexibility and
its implications on software engineering.

3. Research method

We utilized the snowballing literature review
method to collect relevant articles [22]. The start
set was the articles identified in our two previous
literature reviews [9, 10]. These two studies used
the following search string on the Google Scholar
database:

SS1: (business modelling OR business model
OR business ecosystem) AND value creation
AND strategy,
SS2: (“business modelling” OR “business model-
ing” OR “business ecosystem”) AND “business
strategy” AND “value creation” AND (“effective-
ness” OR “efficiency” OR “business flexibility”
OR modularity OR “variability in realization”
OR “governance” OR “multi-business”).

Executing SS1 and SS2 (limited to title-ab-
stract-keywords) and screening candidates left
us with ten papers in the start set. After 4 snow-
balling iterations, we included 58 studies [9, 10].
These 58 articles were screened to find new cita-
tions after 2018.

3.1. Updates for new papers after 2018

The previously selected 58 papers now became
the start set for one snowballing iteration. As we
are looking for new evidence, we only analyzed
citations since references to these 58 papers were
analyzed in our previous work [9, 10].

16833 new iterations were identified since
2018 and screened. From these citations, 60 ar-

ticles were identified from the title and abstract
screening. These 60 articles were carefully read
and further evaluated. We excluded 40 papers
because they were focusing on business model
innovation by creating new business models. Six
papers were excluded after the full read since
they focused on a general notion of a business
model. Fourteen papers were finally accepted and
included in the synthesis. Next, we revisited the
previously selected 58 papers from the previous
literature review [9, 10]. Each of these 58 papers
was carefully screened and evaluated focusing
on the implications of digitalization on business
model change. We included seven papers from the
58 evaluated. The total set of papers used for the
synthesis included 24 papers, detailed in Table 1.

3.2. Data analysis and synthesis

The 24 papers included in the data analysis and
synthesis were carefully investigated. We focused
on analyzing patterns within the identified pa-
pers, according to the steps recommended by
Cruzes [44]. Two authors read all 24 papers
and identified relevant segments of text asso-
ciated with digitalization and business model
change. Next, these segments were discussed in
a meeting, and 25 codes were identified using
the open coding technique. Next, differences and
similarities between these codes were discovered,
and codes were merged into higher order state-
ments. We focused on associating the 25 codes
with the following categories: digitalization, value
transformation, business model change, business
flexibility, abstraction layers in business model
change. Next, we constructed interpretations in
each area and explored the relationships between
the five themes (areas). Our high-order factors
became the propositions presented in this paper.
We provide the list of the most relevant articles
from the set of 24 articles included in this work
for each proposition. Our theory (frame of ref-
erence) was that digitalization has an impact
on software engineering practices and product
offering at Ericsson and also changes the current
business models.
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Table 1. Selected papers including a short summary of the main contributions in these papers and the most
associated propositions

Paper Authors Comments Associated
Proposition(s)

P1 Woodard et al. [23] Digital business strategy and component architec-
tures

3, 6

P2 Chew [24] Linking servitization and business model design 4
P3 Romero and Molina [5] Engineering dynamic business models with the help

of network organizations and customer communi-
ties

1

P4 Meier et al. [20] Dynamic business models for product-service sys-
tems

3, 4

P5 Richter et al. [21] Flexibility in product-service systems via use-ori-
ented business models

1, 4

P6 Eurich et al. [25] Business Model innovation process with network
thinking and holistic approach

5

P7 Mason and Mouzas [26] Flexible business models and their architectures 1, 4
P8 Gul [27] Changes in business models and digital strategy 4, 6
P9 Sjödin et al. [28] Value creation and value capture in business model

innovation
4

P10 Antikainen [29] Business Model Experimentation 2, 3
P11 Trapp et al. [30] Business model innovation tools 5
P12 Chritofi et al. [31] How agility and flexibility is discussed in business

research
4

P13 Teece [32] Business Model and Dynamic Capabilities 2
P14 Linde et al. [33] Value capture model for digital servitization 2, 5
P15 Hacklin et al. [34] Migrating value in business model innovation 2, 6
P16 Vendrell-Herrero et al. [35] Business model experimentation in dynamic con-

texts
3, 4

P17 Szopinski et al. [36] Software tools for business model innovation 5
P18 Wirtz [37] Drivers that trigger business model change 2
P19 Gebauer et al. [38] Digitalization and servitization 4
P20 Moellers [39] System dynamics in business model innovation 3
P21 Nailler et al. [40] Business model evolution and value anticipation 4
P22 Clauss et al. [41] Strategic agility and business model innovation 2, 5
P23 Schaffer et al. [42] Dynamic business models 3, 4, 5
P24 Pratama and Iijima [43] Linking value and business models 2

3.3. The longitudinal study,
industrializing services at Ericsson

3.3.1. Case study research design
and data collection methods

We report the case study objectives and other
design aspects following guidelines suggested by
Runeson and Höst [45] The objective of the
case study was exploratory and focuses on digi-
talization and the resulting increased flexibility
in offering of software-intensive products and
services at Ericsson. Digitaliation is a contempo-

rary complex phenomenon; therefore the best
approach is to study it in a real world con-
text. We opted for a holistic case study [46]
with one unit of analysis (service organiza-
tion). We decided to conduct a longitudinal case
study at Ericsson, following the development
and growth of the service organization and its
impact on software engineering practices. Obser-
vations and participation took place for 4 years,
giving us the opportunity to explore and under-
stand the implications and impact of digitaliza-
tion on business models and software engineering
practices.
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Our goal was to explore the impact of service
transformation on the business models that Eric-
sson offers and on software engineering practices
utilized to execute these business models. Erics-
son had a strong division between the research
and development teams. The research organi-
zation mostly develops new solutions while the
development organizations focus on deployment
and customer adaptations for various global re-
gions.

The theory associated with this case study
assumes that the introduction of digital services
impacts the ways of working and handling busi-
ness operations. Since the offered products are
mostly digital, their deployment could be con-
tinuous and remote, and their update time is
drastically reduced. This has also impact on busi-
ness models. Back in 2012, the Ericssons’ service
organization was mainly working in two types of
business models:
– Managed Services – running the operator’s

network for them with large, long-term con-
tracts.

– Service consultancy and Delivery model – fo-
cused on project deliveries and learning ser-
vices.
As part of a corporate strategy, the service

organization devised their strategic program
“Global Scale – Local Reach”, involving 75000+
resources (global, regional, and contractors) in
nine regions, working in three segments of the
service portfolio (Managed Services, Product Re-
lated Services, and Consulting and System Inte-
gration). The goal of the program was to improve
customer responsiveness, improve productivity,
and improve internal evaluation. The part of this
transformation included either offering current
products as services or creating services on top of
the current software-intensive products. In many
aspects, Ericsson followed the servitization trans-
formation of the business environment[47].
Data Collection and Analysis Methods.
We combined observations, document analysis,
and interviews [48]. We also actively participated
alongside program managers, the steering group,
and requirements analysts. The research team
has analyzed the collected empirical data and
synthesized it in Section 5.2. Between 2012–2016,

we actively worked alongside teams responsible
for:
– supporting the program manager and his

steering group with a business and enterprise
architecture analysis,

– responsible for the business level requirements
towards tools and IT development, and

– consultants for the deployment (business pro-
cesses and training) into the sales and delivery
organization (global plus nine regions).
At the beginning of the program (2012–2013),

we participated in eleven extensive workshops
interviewing practitioners from affected areas:
finance; product management (services and soft-
ware products); key account managers; Ericsson
IT (master data, business processes, and sys-
tem responsible); sales; delivery (project); and
support processes (planning, development, and
pricing, of services). The 3–4 hours workshops
were based on a short introduction to the work-
shop and the program, followed by practitioners
presenting their current business processes and
ways of working. Practitioners were then inter-
viewed on current issues, and potential opportu-
nities were discussed under the frame of the new
program, providing us with great insights into
the scope plus the strategical and operational
issues facing the program. The workshops also
provided a deeper understanding of uncertainty,
equivocality, and rivalry between the different
roles and organizations. We were also given con-
tinuous access to all program-related information,
monthly reports, and steering group protocols.
We also conducted two sets of individual, 60+
minutes interviews with a delivery project man-
ager and a solution architect, to identify any
misalignment against the program’s goals and
the actual outcome.

3.4. Validity threats

We adopted the validity guidelines suggested by
Runeson [45]. We mitigated the industrial expe-
rience bias of the leading author by involving the
other two authors as reviewers of the work. We
have also followed the thematic analysis approach
steps [44]. The selected 24 papers are highly het-
erogeneous and therefore minimize the bias on
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specific author or terminology. To minimize the
data synthesis bias, two researchers performed
the initial read and coding, and these codes were
later discussed and merged.

We minimized potential internal validity
threats by following the snowballing literature
review guidelines [22]. Because of the interdisci-
plinary nature of this study, the risk remains that
some aspects are underrepresented and other as-
pects are over-represented. In particular, business
model innovation or business process modeling
seems to be heavily researched in the business
management and the computer science commu-
nity. However, we decided to focus on the inter-
play between business model change and digi-
talization and excluded papers that primarily
focus on business model innovation realized by
the creation of new business models.

Finally, we are aware that a single case study
presented in this paper may not offer sufficient
external validity. However, we opt for analytical
generalization rather than statistical one as sug-
gested by Flyvbjerg [49]. We provide an extensive
description of the analyzed case and contrast it
with the findings from the literature review.

4. Results

We have synthesized five propositions based on
the literature review results and one based on the
case study. We applied thematic synthesis to the
papers presented in Table 1. The propositions
are detailed in the subsections that follow.

4.1. The impact of digital transformation
on the nature of negotiating
a business deal and equivocality

Negotiating a business deal was traditionally
a discussion focused on the functionality, price,
and any potential project risks. The surround-
ing business environment (legislation, platforms
and technology, partners and competition, etc.)
gave little uncertainty related to the lifespan
of the contract and the contractual obligations.
Therefore, the negotiations could focus on the
scope and usage of the underlying technical (soft-

ware-based) solution. The business environment,
including actors, business processes, and infras-
tructure, was predominately “stable within rea-
sonable risks” throughout the lifespan of the
contract and could be tracked by strategic plan-
ning, competitor and market analysis, monitoring
standardization, and other regular management
initiatives.

For example, the negotiations in the GSM and
3G telecommunication standardization included
a well-defined business environment and inter-
faces between the components. Suppliers could
concentrate their risk management to monitor
and participate in the standards development
while mainly focusing on optimal technology so-
lutions for each component. Negotiating a new
business deal was fundamentally about under-
standing what components, the quantity, and
any potential customer-specific features needed
to sweeten the deal. This kind of contractual
flexibility could be implemented by the product
and solution engineers under the strict coordi-
nation and risk management of sales, product
management, and top management.

Software Engineering has developed several
concepts to support contractual flexibility, e.g.,
implementing Software Product Lines (SPL), it-
erative, lean, and agile software development
with daily code deliveries enabling increased cus-
tomization. The ways of working need to be syn-
chronized with other core business processes like
sales and delivery, and hence into the business
model. Product Service Systems (PSS) [50, 51],
Industrial PSS [20, 52], and service-based busi-
ness models [53, 54] are examples of how this
fusion of engineering and business processes is
continuously evolving.

With the digital transformation of the busi-
ness environment [3, 55], negotiation and risk
management can no longer rely on the sales
and engineering departments but need to en-
act business model changes towards ecosystem
and collaboration [4], [5]. Romero and Molina
advocate collaborative networked organization
and customer communities for supporting value
co-creation and innovation [5]. These experi-
ence-centric networks help for co-creating value
not only for the customers (like the previous sup-
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plier relationships) but also formulating alliances
between the companies offering digital (software)
products to its customers. The key enabler for
these type of partnerships is openness in not only
in shared source code but also Open Innovation
initiatives [56]. This also means sharing software
development tools and environments and openly
discussing future plans and requirements.

Richter et al. suggest focusing on user-ori-
ented business models that capture the necessary
flexibility for product-service systems [21]. He
includes agility as one of the aspects of changeabil-
ity. Considering software development as a capital
investment that should bring value to the cus-
tomers is critical since software products need
maintenance and operational support. This part
is often neglected by Agile software development
that focuses primarily on delivering new function-
ality rather than maintaining existing systems.
Efficient maintenance improves long-term perfor-
mance and changes the risk profile to asymmetric
by introducing more flexibility early in the process.

Mason and Mouzas introduce the concept of
“flexible business models” to capture and realize
the necessary flexibility [26]. They include trans-
action relationships and ownership as the most
critical aspects of flexibility. This has implica-
tions for software engineering since companies
do not need to own the entire codebase and
often co-create value in a software ecosystem.
Gul describes what new strategies companies
should realize in the digital environment, such
as software [27].

The negotiating power, coming from knowing
what business flexibility (BF) can be offered and
how this business flexibility is translated into
contractual flexibility that can be absorbed by
the business model realization. The realization
should be done without jeopardizing the under-
lying effectiveness and efficiency of products and
technical solutions (promised contractual char-
acteristics); emerges as a critical competitive
advantage. However, with more roles participat-
ing in the negotiation [11, Figure 7 p. 1182],
uncertainty and equivocality (multiple and con-
flicting interpretations of a goal, situation, or
task) can negatively impact the quality, cost, and

lead-time of both the planning and realization
phases [17, 57, 58].

Companies undergoing the digitalization
transformation should detect if the previously
used realization strategy (the combination of the
business model, products, and services) still will
adhere to the changed contractual terms and
conditions. This involves checking if the current
business model will accommodate the new terms
and conditions and the associated risks to deliver
the changed contractual terms. The distance be-
tween strategizing, innovating, and planning for
Business Model Change (BMCh) is significantly
reduced. We argue that such risk management
should be done before signing any contract, and
therefore propose that,

Proposition 1: A mechanism for early
detection of business model change is
a critical factor in maintaining a company’s
negotiating power to ensure business suc-
cess via improved risk management de-
rived from the business flexibility.
The impact on software engineering. Soft-
ware engineering should more clearly focus on
risk management and negotiation. Risk manage-
ment has traditionally been assigned to project
management activities. Risk management in soft-
ware engineering was performed assuming that
the business model remains stable and the iden-
tified risks are most of technical nature [59]. We
postulate that more effort should be dedicated
to risk management on the requirements level.
Some work was already done in the uniREPM
model, where risk management is divided into
project risk management and requirements risk
management [60]. We believe that requirements
risk analysis should be extended on the impact on
business models and revenue strategies. Software
managers should also consider software develop-
ment as a capital investment that is long-term.
This means taking care of software platforms and
architectures and minimizing technical debt as
much as delivering functionality and responding
to ever-changing customer needs. Test automa-
tion is also a necessary component for keeping
the negotiating power and understanding the
limitations of the current codebase.
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4.2. The gap between business model
planning and execution

Business model experimentation is gaining more
importance for software companies as a response
to a growing need for business model innovation
[61] and digitalization [3]. Experimentation is
an approach to achieve effective change to the
business, driven by the rationale that in “highly
uncertain environments, strategies are about in-
sight, rapid experimentation, and evolutionary
learning as much as the traditional skills of plan-
ning and rock-ribbed execution” [62]. Many com-
panies that offer software products invest in
product decision support based on experimen-
tation and A/B testing [63]. Despite the un-
questionable potential of online experimentation,
they often provide very incremental improve-
ments and are not suitable for radical strategic
changes. Business model associated changes are
often more radical than incremental. This con-
tributes to a gap between business model planning
and execution.

To analyze the gap between planning and
execution, we complement Höfflinger’s top-down
definition of the business model with Rohrbeck
et al. bottom-up definition of business modeling,
“to be a creative and inventive activity that in-
volves experimenting with content, structure, and
governance of transactions that are designed to
create and capture value” [64].

Rohrbeck et al. focus on experimenting as
a “round-trip” process of “translating an idea
into execution, test, evaluate, and change until
satisfied” (similar to the agile method of develop-
ing software products followed up by proper ret-
rospectives). Secondly, they also focus on trans-
actions, connecting the business model to human
behavior and value in execution and planning
activities. Thirdly, they make a clear distinc-
tion between value created and captured, as two
(role-dependent) views of a transaction, imply-
ing an information representation suitable for
maintaining (observe, analyze, decide, change)
many relationships to support effective and ef-
ficient collaborations (through all the stages of
the business model lifecycle, e.g., plan, design,
deployment, execution, phase out).

Antikainen et al. [29] suggest the business
model experimentation method that supports
companies in innovating their B2B business mod-
els by benefiting from the shared economy oppor-
tunities. The ownership principle is replaced by
temporary access and reusing (the two embedded
characteristics of software as one piece of software
can be reused forever and shared with as many
partners as required).

Linde et al. [33] suggest a framework for cap-
turing value while designing, developing or scal-
ing digital services. They highlight agile devel-
opment and value co-creation (risk and reward
sharing) as the two main elements of value and
revenue creation for digital services. This moves
the main responsibility for a service offering from
primarily the software company to the ecosystem
of partners that share the risks and benefits.

Teece [32] highlight the role of dynamic capa-
bilities in responding to changing business needs
and customer requirements. Software and soft-
ware engineering capabilities should be consid-
ered as such dynamic capabilities that constitute
the strength of business agility of digital organiza-
tions. As dynamic capabilities are underpinned in
organizational routines, selecting the appropriate
software development processes and caring about
team values and culture becomes important for
software organizations. Software companies of-
ten experience pivots or other radical changes.
In these cases, organizations with high absorp-
tive capability respond and often succeed in this
transformation.

Hacklin et al. [34] describe how value is mi-
grated during business model innovation in com-
puter and telecommunication industries where
value migrated to value-added service providers
from device manufacturers, network providers,
and infrastructure companies. This example
shows clearly that software as the primary carrier
of value not only can penetrate many industries
but also disrupt value creation and capture in
highly established and often regulated industries.
This has deep implications for software engineer-
ing principles used by these companies.

Clauss et al. [41] describe how value creation
and value capture relate to strategic agility in
turbulent business environments. Wirtz [37] out-
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lines markets, technology, and deregulation as
the main drivers for business model change. Soft-
ware plays a key role in the deregulation of many
industries, and the Open Source Movement re-
moves monetary incentives in selling software
as source code. Software products and services
disrupt many “traditional” industries, such as
for example finance or automotive. Therefore,
software engineers have to remember that the
potential of software innovation stretches greatly
beyond the software industry.

Pratama and Iijma [43] describe how to trans-
late the value proposition components from the
existing business model to a new business model
without losing the content. This approach has
important implications for software engineering
since the software is almost never fully disposed
or destroyed, rather reused or reshaped with the
new business idea in mind.

Inspired by Fjeldstad and Snow, we adopt the
idea of value as the contingency variable affecting
all other elements of the business model [15], and
to understand the transaction- and role-depen-
dent Direction of Value (DoV), we build on the
value concept proposed in the Value Delivery
Metamodel (VDML) [65]. Neither Höfflinger [8],
Fjeldstad and Snow [15], nor VDML [65] makes
a clear separation between value creation and
value capture. Therefore, we postulate that:

Proposition 2: Value translation and
value transformation capabilities are essen-
tial for business modeling. By exploring
value, in an interaction on the individual
level as the unit of analysis, we can resolve
ambiguities in relation to the different ar-
eas of the business model (e.g., product de-
livery, product development, finance, cus-
tomer relationships, partner management)
stemming from: (1) the direction of value;
(2) inter-level relationships of source and
target for value; and (3) aggregation is-
sues for value creation and value capture
(scalability and value slippage).

Impact on Software Engineering. We
postulate that business model experimentation
should be integrated with data-driven continu-
ous experimentation [66, 67]. For example, The
RIGHT model for continuous experimentation

is a good start as it has the business model and
strategy element in the build-measure-learn pro-
cess [66]. We believe that this integration should
support the transformation into a “data-driven
organization at scale” [67], where continuous
experimentation is synchronized with business
model evolution. We also postulate that software
engineers need to consider two aspects when
starting the development of new features or prod-
ucts: 1) what is the business viability of these fea-
tures or products, and 2) how can we co-develop
or co-create value.

4.3. Handling business model change

Both radical or incremental business model
changes need to be addressed both at the plan-
ning and the realization levels [7]. Cavalcante
et al. [68] divided BMCh into four types of
change: business model creation, extension, re-
vision, and termination. They further argued
there is a “pre-stage” of “potential of BMCh”
before the actual change occurs, often including
analysis, experimentation, and other activities to
build insights, learning, and commitment. In soft-
ware engineering, this phase would include exten-
sive prototyping or building the minimum viable
product. Therefore, Cavalcante proposes to de-
velop a detailed guide for analyzing BMCh, both
at the level of cognition as well as action, where
he sees continuous experimentation and learning
as fundamental pillars for effective BMCh, trans-
forming the company into a “permanent learning
laboratory”.

To address change on the planning level,
a company needs to understand the As-Is sit-
uation (which capabilities exist) and the effects
on the To-Be situation (needed abilities). Such in-
sights require understanding how strategy relates
to a business model [23], tactics, and residual
choices [69], in combination with what strategic
agility [70] and level of strategic flexibility [27, 71]
the organization has. This could be achieved by
business model experimentation as pointed out
by Antikainen [29] and highlighted in proposi-
tion 2. Flexible business models and their archi-
tecture appears to be the central concept here
[26]. Dynamic business models and their depen-
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dencies in the complex software-intensive systems
emerge as an area with increasing importance
for further research [42].

To facilitate such insights, we propose to rep-
resent a business model by combining the work
by Ghezzi’s on value networks (VN) and resource
management (RM) [72], with Osterwalder’s busi-
ness model canvas (BMC) [73]. Therefore, a com-
pany’s need for business model change can be
derived from having profound knowledge and
a sound understanding of the three dimensions:
(1) the customer(s) and related relationships;
(2) the value proposition (revenue streams, what
values to create, how to deliver it to the cus-
tomer); and (3) the company’s assets (products,
resources, activities, cost structures, and partner
relationships).

Woodard et al. [23] divide digital business
strategy into design capital and design moves.
The important but often invisible aspects of de-
sign capital are technical debt and option value.
Both have a fundamental impact on the business
agility of software development organizations. An
organization holding significant technical debt
loses a lot of flexibility in realization and has
limited options for creating and delivering value.

Meyer and Boßlau [20] suggest developing
both products and services at the same time and
therefore capturing more customer value and
building long-term relationships with the cus-
tomers. This helps to integrate business model
design and engineering activities. For software
services, it appears to be very beneficial due
to the possibility of dynamically deploying and
updating software services for the customers.

Vendrell-Herrero [35] study the economic
value of business model experimentation in many
sectors and industries. Experimentation helps to
strengthen the network effects and also capture
value from various customer needs. Therefore,
establishing software-driven experimentation is
a way forward for many companies that are be-
coming software-intensive as it allows for explor-
ing and understanding previously unknown ex-
ternalities that could in the future become the
core value proposition elements.

Moellers [39] utilized system dynamics dur-
ing different phases of business model innovation.

Among the positive results is an improved un-
derstanding of how to accommodate a business
model from a different context. This is important
for software-intensive companies as they often
operate in many domains and contexts and thus
can reuse the business models between them.

Schaffer et al. [42] highlight understanding
complex interactions of the sub-components
within dynamic business models and their evolu-
tion and important emerging future topics.

To address change on the realization level, i.e.,
solutions implemented in products, processes,
and organizations, literature discuss concepts
like business model operationalization (BMO),
implying reconfiguration, and tuning of the com-
pany’s assets depending on the system dynam-
ics [39], business model experimentation [61],
[62], collaborative business modeling [5], busi-
ness model experimentation [29, 35], Dynamic
Software Product lines [74], R&D as innovation
experiment systems [75], just to name a few.
With the advent of the digital business strategy
[23], we propose that,

Proposition 3: Software companies pos-
sess a unique advantage for detecting and
implementing business model change. Us-
ing their software development process to
integrate their business model innovation
with their product innovation, they can ef-
ficiently develop “native” product support
for managing the linkage of contractual
flexibility to the configuration of software
products to achieve richer levels of busi-
ness model experimentation and collabo-
rative business modeling.
Impact on Software Engineering. We pos-
tulate that too much effort is dedicated to the
creation and extension phases and too little ef-
fort on revision and termination. For example,
requirements engineering focuses primarily on
adding new features rather than reducing the
complexity of the product (e.g., feature reduction
[76]) or understanding stakeholder inertia and re-
sistance to revolutionary change [77]. We believe
that strategic planning of software platforms, e.g.,
SPL [78] should also include possible revisions
or discontinuation of this platform, not forever
extensions and growth. Moreover, software prod-
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ucts also end their life and get replaced by new
products or new businesses [79]. We believe many
business model changes should result in ending
a product and replacing it with a new one rather
than extensively changing or evolving it.

4.4. Increasing business flexibility

Flexibility helps organizations to “adapt when
confronted with new circumstances...and pro-
vides the organization with the ability to respond
quickly to market forces and uncertainty in the
environment.“ [80]. Richter et al. point out that
embedding flexibility into system design can opti-
mize stakeholders’ incentives, turning incomplete
contracts into opportunities [21]. They discuss
changeability as a term to better understand invest-
ments in flexibility related to value, cost, and risk.
Changeability is defined by options under internal
(“robustness” and “adaptability”) respectively
external control (“flexibility” and “agility”).

In the business and management literature,
flexibility is discussed in many different contexts,
as related to business models and as ways to
manage change, e.g., strategic flexibility [26, 71],
resource and organizational flexibility versus dy-
namic capabilities [81], [82], [83], flexible business
models and their architectures [26], dynamic busi-
ness models in product-service systems [20, 21],
linking servitization and business model design
[24], and business model flexibility [26, 84].

Chritofi et al. provide a comprehensive liter-
ature summary of how agility and flexibility are
described in the business literature [31]. They
point out several organizational aspects that are
relevant for software engineering research and
practice, e.g. organizational process alignment,
investments in intangible assets, and resource
complementarity.

Gul [27] looks at how companies can gain
a competitive advantage by executing digital
strategies where production and storage are
cheaper, deployment is faster, and organizations
are collaborative and flexible. Software organi-
zations need to become more collaborative (e.g.,
work in software ecosystems) and flexible in
reusing OSS or previous software components
to compete in this new business reality.

Sjödin et al. [28] advocate integrating value-
-creation and value-capture during value proposi-
tion definition, value provision design, and value-
-in-use delivery. They suggest a process for busi-
ness model innovation that software-intensive
companies can easily apply when designing and
experimenting new products with the customers.

Nailler et al. [40] outline six processes by which
business models evolve, motivated by the causal
mechanism of value anticipation/realization.
Gebauer et al. [38] discuss how to increase flexi-
bility by introducing digital servitization.

We define Business Flexibility (BF), as the
“negotiable options in: 1) Relationship; 2) Finan-
cial; and 3) the Value proposition between two
parties trying to reach an agreement”. These
options enable effective negotiation to lever-
age a company’s ability to compromise without
breaking the promise in the final contractual
agreement. The terms Relationship, Financial,
and Value proposition refer to the context of
Osterwalder’s right side of the BMC [73]. Using
the BMC, a company visualizes the strategic
decisions and critical business options that char-
acterize the rationale of the business idea and
how it strategy-wise will be turned into a suc-
cessful business (model) realization.

A change (on planning or realization level)
is triggered by a gap (misalignment) in expecta-
tions and what is delivered. Closing these gaps
(transforming a capability into an efficient ability)
requires significant investments in time and effort,
involving many collaborations. Closing this gap
may also require changes in the digital strategy
[27], extensive business model experimentation
[35], the evolution of the current business model
to anticipate more value [40], or a better un-
derstanding of the dynamics of current business
models [42]. Therefore, we propose the following.

Proposition 4: Software companies have
a unique opportunity for implementing
business flexibility and efficiently creat-
ing value propositions. Software companies
should develop software architectures and
software functionality to enable a synchro-
nized change in their business model.
Impact on Software Engineering. We be-
lieve that the recent development in micro-
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-services [85] is a step towards greater flexibil-
ity in business model experimentation [29], and
a better understanding of the system dynam-
ics [39]. Many software companies offer services
instead of products. This means they need to
take a large part of the operational cost and
also provide frequent updates and new releases.
Understanding the product usage data helps to
adapt the business models and the offering and
therefore optimize the constant operational costs.
This helps subscription-based software offerings
to stay price competitive. Finally, data-driven
experimentation for software products helps to
combine value-creation and value-capture during
product definition and evolution.

4.5. Supporting dynamic business model
change with the help of software
tools

Casadesus-Masanell and Ricart argued a clear
distinction between strategy and the business
model, where the business model “is a reflection of
the firm’s realized strategy” and that the strategy
is the plan and process to reach the desired goal
via the business model and onto tactics [69]. Strat-
egy refers to the choice of the business model,
while tactics refer to the possible realization
choices.

Eurich et al. [25] suggest using network think-
ing as a tool for designing a business model. De-
pendencies and alternatives are discussed early
in this process; this fits very well for software-
-intensive products as they can be composed of
multiple components originating from various
sources. Trapp et al. [30] develop a business
model innovation identification tool that offers
straightforward criteria and indicators to assist
practitioners at accelerating BMI in established
firms. They tested their tool in four large Euro-
pean corporations.

Bosch suggested a three-layer product model
for managing growth and organizes product archi-
tecture into a commoditized functionality layer,
a differentiating functionality layer, and an inno-
vative and experimental functionality layer [86].

The creation of the business model design alter-
natives and the analysis of the interdependencies
between the business models and the technolog-
ical capabilities seems to be a promising way
forward here [25].

Software tools can provide valuable support
in this process by helping to automatically iden-
tify criteria and indicators to assist in acceler-
ating business model change [30]. However, the
problem remains as most software tools designed
to support business modeling focus mainly on
business model development rather than evolu-
tion [36]. However, most software systems are
created once every 10–20 years and later up-
dated, reused, and evolved [87]. This means that
the support for this evolution is not covered by
most business modeling tools, and the inherited
powerful flexibility of software is not considered.
Given this long-time perspective understanding
strategic agility points [41] and supporting the
dynamics aspect of the business models appears
to be critical [42].

Proposition 5: Software development
tools can provide valuable and mostly au-
tomated support for understanding the
gap between the capabilities (what soft-
ware does today) and the planned business
model changes and adaptations.
Impact on Software Engineering. Software
engineers can use many tools to support collabo-
rative software development and automate many
time-consuming tasks. We postulate that a large
part of the data generated during the software
development process can be used as input for
understanding business flexibility and possible
business opportunities from the developed soft-
ware. An example here can be mutation testing
that helps to understand the boundaries of soft-
ware and its limitations beyond the specified or
anticipated behavior [88]. Another example could
be the data-driven extraction of features from
the source code and understanding the offered
quality aspects (e.g., security or performance).
These aspects can provide valuable indicators for
the directions of the business model change, not
only for improving engineering activities.
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5. Case study: adapting to the digital
transformation in the
telecommunication industry

For Ericsson AB2, one critical aspect of achieving
the business and technology transformation and
managing change has been a long-term focus on
industrialization and automation of the prod-
uct development and the delivery (via process
innovation). Digitalization requires additional
strategies for handling the fast-paced business
environment than driving technology standards.
The technology innovation must be in concert
with an equally dramatic and accelerating busi-
ness model innovation. Ericsson’s business model
has evolved from the resource-centric, standard
product-sales model, via several service models,
over into different use models, where software-in-
tensive products and services are now sold and
delivered as-a-service and on-demand. Today,
Ericsson is running multi-business-model opera-
tions, and with that, facing additional challenges
to keep up with the pace of change. A majority
of these challenges can be structured according
to Ritter and Lettl’s framework [12].

5.1. Business model change at Ericsson

Digitalization shifted the business risks to new
dimensions, e.g., business ecosystem (sharing and
collaborating in fierce competition), rather than
optimizing its assets as a part of a value-delivery
chain (e.g., traditionally mitigating risks with
long-term business agreements and interna-
tional standards). Such Business Model Change
(BMCh), profoundly impacts the financial steer-
ing and control, as much of the investments
need to be taken up-front, while the majority
of revenues shift to on-demand usage rather than
sales of products [20, 21]. The transition from
business models based on selling products or
hourly-rated services (with a strong focus on
add-on sales), into value-based, knowledge-inten-
sive, customer-unique use-models has affected
many of Ericsson’s dynamic and strategic capa-
bilities and most of the core business processes.

For Ericsson, this also impacted the organiza-
tional design, requiring extended focus on organi-
zational learning and incentives, governance, and
management structures suited for the inherent
dynamics, as well as collaborating with strategic
and operational information. It also required en-
hanced clarity in responsibility and authority for
the business model activities.

As a pilot, Ericsson applied the industrial-
izing of the sales and delivery processes in 30+
deliveries to customers in three regions during
2013. These pilot projects delivered contract scop-
ing efficiency and accuracy improvement by 88%
. The ordering process was considered simpli-
fied, while delivery lead time and project costs
were reduced by 12–35%. However, the program
complexity and program duration were signif-
icantly underestimated (duration exceeded by
150%). We identified three main reasons for the
increased complexity:
– the scalability of the piloted solution turned

out a bigger issue than anticipated.
– the inherent complexity (flexibility and

re-usability) of the services to be industri-
alized and the services’ dependency on the
skills and knowledge of the service delivery
staff.

– frequent re-organizations – this could be
traced back to a substantial business model
change together with insufficient support for
fast and cross-organizational learning, nega-
tively impacting the transformation program.
The program struggled with two major chal-

lenges: 1) to decide what services to industrialize
and which should remain “customer-specific”, 2)
to find the best balance for the new and updated
IT tools to minimize disruptions to operations
while concurrently updating the business pro-
cesses.

The technical solution to the first challenge
was basically divided into five parts, with a need
for completely new tools to be integrated with
existing tools and processes.
– Defining the granularity and scope of each

service’s content (covering all the different
products and roles the services are related to).

2https://www.ericsson.com/en [last visited 26.06.2021].

https://www.ericsson.com/en
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– Defining the structure and content of the
service catalog and the structure and repre-
sentation of a service.

– The IT tools needed to plan, develop and
deploy a service (so it’s available in the prod-
uct and service catalog ready for marketing,
ordering, and sales).

– The IT tools needed in a delivery project
to sell, order, plan, and deliver instances of
services, plus the benchmark of projects and
the outcome of each individual service and
it’s delivered instances.

– Non-industrialized services were managed
manually with little or no automation.
The challenge of the dependency of the indus-

trialized services from the skills and knowledge
of the service delivery staff proved to be complex
mainly due to the volume of implicit and ex-
plicit information in various forms of knowledge
representations, and realizations with efficient
knowledge management systems.

The decisions between investing in tool sup-
port versus investing in business process flex-
ibility turned out to be very challenging for
decision-makers and top management. As a con-
sequence, the “traditional” IT update and in-
tegration process of new and existing tools to
match the evolving business processes was af-
fected by misunderstandings and delays leading
to temporary solutions in the sales and delivery
organization. Under customer pressure to deliver
on signed contracts, this led to decreased trust
between organizations, affecting the efficiency of
the collaboration.

It also proved difficult to synchronize the
business process development (sales and delivery
processes to use industrialized services) with the
agile Ericsson product development (the new
generation of products to be delivered using the
updated business processes). We identified the
following four root causes of the misalignment:
– temporal effects due to different life cycles of

these two core business processes,
– organizational steering, coordination, and in-

centives,
– expected capabilities that did not deliver on

the requested abilities in customer projects,
and

– the differences between the old and new prod-
uct generations, the needed training of the
service delivery staff, and their valuable cus-
tomer experience feedback to the R&D orga-
nization.

5.1.1. Temporal effects of organizational
learning

The temporal effects of organizational learning
created a gap between different organizations
(R&D, sales, delivery, and Ericsson IT) were occu-
pied with their life-cycles of change as committed
in earlier plans, see [11, Figure 5]. The symptoms
of this were observed in areas of communication,
coordination, training, and reporting, resulting in
uncertainty, equivocality, and sub-optimization
at best, and a lack of abilities at worst.

Scaling the solution was affected since
planned capabilities needed by different orga-
nizations were not translated (in time) into re-
quired abilities, i.e., integrated tools and staff ad-
equately trained in relation to the new or changed
business processes (so they could perform the
tasks demanded by the evolving business model).
The scale of the industrialization problem was
among the most significant factors since it af-
fected the amount of information and the re-
lationships between the affected organizations
involved in the change processes. The rippling
change-reaction escalated and started to violate
existing goals, commitment, and reporting, lead-
ing to more efforts spent on temporary, local
solutions to assure customer contracts could be
honored.

5.2. Case study results
summary and synthesis

Ericsson’s traditional, engineering-centered in-
dustrialization approach would have benefited
by categorizing the strategic program’s require-
ments and associated risks into the five ar-
eas (strategic decisions, business logic, business
model artifacts, misalignment, and BMa) and
highlighting that the program was actually fac-
ing a business model change. By addressing the
misalignment between the effectiveness (“do the



Business Model Flexibility and Software-intensive Companies: Opportunities and Challenges 199

right thing” as a top-down strategic planning
process) and the efficiency (as the bottom-up
change of existing business models, business pro-
cesses, organizations, and tools), we believe the
scale of the program, as well as the temporal
effects, could have been predicted and managed
in a better way by proposing a set of different
tactics, thereby invoking a higher degree of top
management commitment and attention.

This study confirms opportunities and chal-
lenges for digitalization reported by scholars, for
example, [6, 21, 24, 52]. Our interviews revealed
that in practice, the scalability, the complexity
of roles and (changing) business intents, and the
size of the solution were perceived as the most
significant challenges. Given the global, wide
scope of the program and frequent organizational
changes, establishing a reporting structure for
how the different tactics supported each other
(and executed by the different parts of the or-
ganization) , turned out to be slow and ineffi-
cient, causing mistrust and unnecessary tensions.
We believe this program would have benefited
from a BMCh-centered approach, rather than
a engineering-focused servitization approach, by
achieving over-arching clarity and consensus be-
tween top-management, middle management,
and the affected organizations, highlighting it
was not just “business as usual”.

The case study also highlights the added com-
plexity of BMCh for large software companies
that operate with contracts spawning years to
complete. This calls for a combination of BMCh
and organizational design. What appears to be
inevitable is that the business environment will
change during the execution of the underlying
agreements. Our interview respondents believed
that governance mechanisms should facilitate the
exploration phase (Knowledge Creation process),
transforming tacit knowledge into explicit knowl-
edge fast enough and made it available through
the Knowledge Management process.

We believe it requires fast, efficient feedback
loops between R&D, sales, and service delivery
organizations, illustrating the continuous interac-
tion between knowledge creation and knowledge
management processes. Support for these loops
should preferably be implemented both in the

products as well as in the business processes. We,
therefore, propose that,

Proposition 6: The practice of Digi-
tal Business Modeling (DBM) should be
coined as a fusion between current prac-
tices of business modeling and requirement
engineering, and become a key practice
in facilitating business model innovation
through experimentation.

6. Conclusion

Many distinguished scholars have highlighted
the cross-disciplinary complexity stemming from
the ongoing digitalization and transformation of
the business environment [3, 13, 14, 89], just to
name a few. This paper highlights three criti-
cal aspects of business modeling in the analysis
of the misalignment between planning and ex-
ecution. Firstly, focus on experimenting [64] as
a “round-trip” process of “translating an idea
into execution, test, evaluate, and change un-
til satisfied” (similar to the agile method of de-
veloping software products). Secondly, focus on
transactions, thereby connecting the business
model to human behavior and value in execu-
tion and planning activities. Thirdly, the anal-
ysis is direction-sensitive, with minimum two
(role-dependent) views of the transaction, imply-
ing an information representation suitable for
maintaining (observe, analyze, decide, change)
many relationships (through all the stages of the
business model lifecycle) [11]. FInally, we analyze
how software engineering methods and tools can
support business model flexibility and promptly
realizing business model changes.

This paper is an initial step for such a de-
tailed, cross-disciplinary guide for handing busi-
ness model change. Synthesizing from the two
previous two literature reviews [9, 10], a design
science study [11], and the case study presented
in this paper, we present six propositions for ad-
dressing the challenges of aligning the planning
and execution layers for software-intensive prod-
uct development. We also highlight four critical
aspects that software-intensive companies need
to address:
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– Business model innovation for the business
ecosystem, e.g., driven by markets and con-
textual changes, co-creation of value, collab-
oration within and between organizations,
partners, communities, and customers, new
streams of revenue while sharing of risks, rev-
enues, and costs [5, 64].

– Software tools that focus on automation and
integration of business and software architec-
ture. These tools should support the shared
economy aspect of new business models and
the service-driven economy [90–92].

– Organizations prepared for experimentation
and collaboration in a digital business world,
affecting both the product development as
well as the value delivery, e.g., agreement
structures, incentives, processes, knowledge
management and organizational learning,
measurements of effectiveness and efficiency,
revenues, cost, decision-making based on
multifaceted optimization and transparency
[93, 94].

– The level of integration and automation be-
tween the four processes of value creation,
value capture, knowledge creation, and knowl-
edge management [95, 96]. This is the founda-
tion for an innovative enterprise and should
be nurtured as a key competitive advantage.
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