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Abstract

This theoretical essay explores theories related to business models and dynamic knowledge-based capabilities in the digital transformation
scenario. First, the main theoretical foundations that conceptualize the themes of business models, innovation in business models, digital
transformation, and dynamic capabilities based on knowledge are pointed out. Subsequently, two propositions are presented and discussed.
We propose that digital capability is dynamic as it affects the company’s knowledge capacity, just as the dynamic knowledge capability can
stimulate digital capability. We also propose that not only dynamic knowledge-based capability is necessary for developing a sustainable
business model, but the emergence of immediate profits can affect the business model in the company’s future. This essay brings theoretical
contributions, which can be used in future works, and practical and managerial contributions, which managers and decision-makers can use.
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Capacidades dinamicas baseadas em conhecimento e transformacdo nos modelos de negocios no cendrio 4.0

Resumo

Este ensaio tedrico tem abordagem critica e busca explorar as teorias relacionadas com modelos de negdcios, bem como as capacidades
dindmicas baseadas em conhecimento no cendrio de transformacdo digital. Em primeiro lugar, sdo apontados os principais fundamentos
que conceituam os temas modelos de negdcios (MNs), inovacdo nos modelos de negécios (IMNSs), transformacao digital (TD) e capacidades
dinamicas baseadas em conhecimento (CDBC). Na sequéncia, sdo apresentadas e discutidas as 2 proposi¢cdes encontradas. Defende-se que a
capacidade digital € dindmica, uma vez que afeta a capacidade de conhecimento da empresa, assim como pode vir a estimular a capacidade
digital. PropGe-se também que ndo somente a capacidade dinamica baseada em conhecimento é necessaria para o desenvolvimento de
um modelo de negdcios sustentdvel; a emergéncia de lucros imediatos pode afetar o modelo de negdcios da empresa. O presente ensaio
traz contribuicGes tedricas que poderdo ser utilizadas em trabalhos futuros, além de contribuicdes praticas e gerenciais que poderdo ser
aproveitadas por gestores e tomadores de decisdo.

Palavras-chave: Modelo de negdcios. Capacidades dindmicas. Conhecimento. Transformacdo digital. Inovacgao.

Capacidades dindamicas basadas en el conocimiento y la transformacion de modelos de negocio en el
escenario 4.0

Resumen

Este es un ensayo tedrico con un enfoque critico, que busca explorar teorias relacionadas con modelos de negocio y capacidades dinamicas
basadas en el conocimiento en el escenario de la transformacion digital. En primer lugar, se sefialan los principales fundamentos tedricos
que conceptualizan los temas de modelos de negocio, innovacién en modelos de negocio, transformacion digital y capacidades dindmicas
basadas en el conocimiento. Posteriormente, se presentan y discuten las dos proposiciones encontradas. Se propone que la capacidad digital
es una capacidad dindmica ya que afecta la capacidad de conocimiento de la empresa, asi como la capacidad de conocimiento dinamico
puede estimular la capacidad digital. También se propone que no solo la capacidad dindmica basada en el conocimiento es necesaria para
el desarrollo de un modelo de negocio sostenible, sino que la aparicion de beneficios inmediatos puede afectar al modelo de negocio de la
empresa. Este ensayo trae aportes tedricos, que pueden ser utilizados en futuros trabajos, y aportes practicos y gerenciales, que pueden ser
utilizados por los gerentes y tomadores de decisiones.

Palabras clave: Modelo de negocio. Capacidades dindmicas. Conocimiento. Transformacion digital. Innovacién.
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INTRODUCTION

Business Models (BMs) and Business Model Innovation (BMI) have gained increasing relevance in recent years (Brillinger,
Els, Schafer, & Bender, 2020). BMI is a key to organizations’ future success (Chesbrough, 2010), while the essence of BM is
the way a company adds value to customers, attracts them to pay for it, and converts that payment into profit (Teece, 2010).
Essentially, BMs can be defined as the way firms do business (Zott, Amit, & Massa, 2011), or as a construct that mediates
technology development and economic value creation (Chesbrough & Rosenbloom, 2020).

BMs are not static in time, but dynamic. The 4.0 scenario has fostered change in organizations, which try to offer customers
new value propositions. In all industries, digitalization has become massive, where traditional products are replaced by
digital counterparts, or equipped with new digital features (Prem, 2015). In this context, BMs play an essential role in Digital
Transformation (DT), since elements can be digitally changed (Schallmo, Williams, & Boardman, 2020).

It became evident that the economics of digital technologies goes far beyond improving products, services, and production
processes, and has changed BMs (Prem, 2015). DT is linked to all BMs, to aggregated value chains, and to different actors in
a value network (Schallmo et al., 2020).

There are mechanisms that support this dynamics, Dynamic Capabilities [DCs], which organizations use for doing or renewing
their activities (Teece, Pisano, & Shuen, 1997). Such capabilities are relevant factors for keeping firm’s competitiveness.
Likewise, the current and future states of a firm’s BM are connected through the firm’s DCs and skills for reconfiguring its
assets (Ritter & Lettl, 2018).

From another perspective, understanding why organizations in the same industry have different performances is a recurring
debate in strategy studies in recent decades (Leih, Linden, & Teece, 2015). Thus, to keep a competitive advantage in this
environment of fast and unforeseen changes, firms must rely on DCs, which involve the ability to renew competencies in
order to align them with market needs (Teece et al., 1997). Therefore, they must possess a number of capacities that enable
them to successfully create knowledge and generate innovation (Faccin, Balestrin, Martins, & Bitencourt, 2019).

Among existing DCs, Knowledge-Based Dynamic Capabilities (KBDCs) stand out; they acquire, generate and combine
knowledge resources to detect, explore and handle the environment dynamics for generating innovation (Zheng, Zhang, &
Du, 2011). It is one of the most important DCs mentioned in the literature for achieving competitive advantage (Nonaka,
Kodama, Hirose, & Kohlbacher, 2014). Knowledge is a key element for innovation in the contemporary world, and an essential
asset to attain market differential (Canonico, Nito, Esposito, lacono, & Consiglio, 2020). Therefore, KBDCs are crucial for an
organization’s survival.

Although BMI has received a lot of attention, the conceptual clarity of changing BMs is weak, with much research potential.
Different BM flows are not only useful to describe the current state of a BM; they also serve as frameworks for describing and
developing its future states (Ritter & Lettl, 2018). There is also a lack of studies on BMs based on the 4.0 scenario, especially
in emerging countries (Leminen, Rajahonka, Wendelin, & Westerlund, 2020).

There is a connection between DT and BMI, as a result of digital technologies (Chanias, Myers, & Hess, 2019).
Some authors suggest DCs as a theoretical basis for exploring the capabilities that companies build to foster the ongoing DT
(Vial, 2019; Warner & Wager, 2019). Understanding, learning, controlling experiments, and learning lessons, continuously,
are essential for defining or redefining BMs (Pedroso, 2016). Hence, knowledge-based DCs are paramount for BMI practice
and competencies, for organizations’ survival in the market. Thus, we justify the choice of this theory for this essay, instead
of others.

We organized this paper as follows: Section 2 presents a brief literature review, addressing the concepts of BM, BMI, DT and
KBDCs. Section 3 presents and discusses the propositions; and Section 4 presents the conclusions and final remarks.
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LITERATURE REVIEW

This theoretical essay presents a traditional literature review through a critical approach, where the researcher explores the
topic, develops ideas, and identifies gaps to examine in future studies. Next, we present the main theoretical background
that defines the topics of BMs and KBDCs, in the DT scenario.

Business models, business model innovation, and digital transformation

BMs are a holistic approach that explains how firms do business and create value, not how they just capture it (Zott et al.,
2011). For Teece (2010), value proposition, value appropriation, market segments, and value chain organization are key
elements of BMs.

BMs can be defined as what each company should describe on its business, regarding what it does, that is, the flow of activities
in a certain environment, based on capabilities; what it offers (value proposition); how the offer is provided (interaction with
the customer in person and through channels); and who the customers are (Ritter & Lettl, 2018). From another perspective,
a BM guides the organization in defining its competitive strategy, through what it offers to the market, how it charges, what
it costs, how it distinguishes itself, what is the value proposition, and how it integrates the value chain (Shafer, Smith, &
Linder, 2005). In short, the BM key dimensions are grouped into offer (what?), which includes the value offer; customers
(for whom?), which includes the customer segment; distribution channels and customer relationship; infrastructure (how?),
which includes the key activities, the main resources and the main partnerships; and financial feasibility (why?), which includes
the structure of costs and source of revenues (Tidd & Bessant, 2014).

Osterwalder (2004) proposes the currently widespread BM Canvas, which uses four main components to represent a BM:
product, customer interface, infrastructure management, and financial aspects. Similarly, in a literature review of 681 articles
on BM, Wirtz, Pistoia, Ulrich, and Gottel (2016) identified four main elements: design, innovation, change and evolution,
performance and control. They also defined the core components of a BM: strategic (strategy models, resource models, and
networks), customer and market (models of customer, of market offering, and of revenue), and value creation (manufacturing,
purchasing, and financial models). In addition, there is an interrelationship among these groups.

Value creation is the essence of any BM (Beuter, Faccin, Martins, & Balestrin, 2019). The foundations of an organization are
its activities, its resource transactions, and its changes. Therefore, activities, processes, or capabilities serve as the basis
for understanding what a business does, and are the micro-foundations, or building blocks of BMs, essential to all other
perspectives (Ritter & Lettl, 2018). Hence, value capture means achieving value and revenue from providing services and
goods, or information, to customers or users (Teece, 2010).

Pedroso (2016) defines BM as a conceptual model formed by a set of components that support the design or architecture
of an organization’s business, with the goal of adding value to its consumers and capturing value for the organization
(Figure 1).
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Figure 1
Business Model concept
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Therefore, a BM is an organization’s business architecture. BM archetypes are typical models of value creation and capture
that transcend industry boundaries (Baden-Fuller & Morgan, 2010; Ritter & Lettl, 2018). An important virtue is that it offers
a holistic view of the business, which combines company’s internal and external factors (Frankenberger, Weiblen, Csik, &
Gassmann, 2013). Hence, BM is a concept that extends the boundaries of the firm, which is embedded in an ecosystem. The
main function of the BM is to explain how the firm captures value for itself and for the various stakeholders in that ecosystem

(Frankenberger et al., 2013).

In contrast, there are conceptual differences about BMs, and some ambiguity among definitions. Ritter and Lettl (2018)
identified five different perspectives on the term BM, explained in Box 1.

Box 1
Five different perspectives on BM concept

Perspective

Definition

Activities

This is a description of the activities that the company has put together to implement its strategy; a series
of activities, from raw material acquisition to final consumer’s satisfaction (Arend, 2013; Chesbrough, 2010;
Ritter & Lettl, 2018).

Logic

This flow focuses on why certain activities make sense for a company in terms of the value creation logic
that these activities introduce (logic of low cost or quality of the service provided). It is a representation
of the underlying core logic of a company, a set of logical relationships and consequences (Brynjolfsson &
Milgrom, 2013; Casadesus-Masanell & Ricart, 2011).

Archetypes

These are well known and general BM logics, such as sales of Nespresso coffee machines, which require
special coffee capsules, or dual-platform BMs like Uber and Airbnb (Ritter & Lettl, 2018).

Elements

It structures BMs based on essential elements to capture the important parts of a business. The underlying
idea is that every company can and should describe its business in terms of what it does, similar to the flow
of activities. It seeks to answer who are the customers, what they value, and how to make money in that
business. That is, what is the underlying economic logic that explains how to deliver value to customers at
an appropriate cost (Magretta, 2002, p. 4; Ritter & Lettl, 2018).

Alignment

The success and failure of organizations are also determined by their complementarity, interrelationships, and
alignment. This focus on the interaction of BM elements brings them closer to the general notion of strategy,
since a company’s strategy describes how pieces fit together (Ritter & Lettl, 2018; Silva & Trkman, 2014).

Source: Elaborated by the author.
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Theory presents different concepts of BMs. However, a BM is not a theory in itself, but rather a theoretical mechanism that
combines distinct streams of literature (Ritter & Lettl, 2018). As such, research on BM is a central connecting component in
the subsequent development of the field of strategic management. That is because the significant increase in competitiveness
in recent years has forced organizations to seek new competitive advantages, and because BM should be seen as a basis for
defining competitive strategy (Keen & Qureshi, 2006).

The strategic direction chosen by companies and the BM adopted can define their performance and success, compared to their
competitors. Thus, BMs relate to the success or failure of companies, more often than to factors like market attractiveness or
technological superiority (Gibson & Jetter, 2014). This is because unsuccessful BMs can prevent competitiveness and the full
exploitation of business opportunities, reducing the value achieved by the company (George & Bock, 2011).

It is not just the BM design that defines the success or failure of an organization (Keen & Qureshi, 2006; Magretta, 2002);
other factors, such as the external environment’s influence, are equally important for a business to succeed.

The literature has focused on a static view of BM, at a certain time, but is gradually moving towards a more dynamic view, to
address changes in existing BMs over time (Pedroso, 2016; Saebi, Lien, & Foss, 2016). These changes can be incremental or
radical, caused by different factors, and be voluntary or mandatory. Literature has also emphasized studies on start-ups, and
given little attention to established firms, because of their complexity (Santos, Spector, & Van der Heyden, 2015).

Every organization provides some kind of value proposition: a product or service, or some combination that end users
appreciate. Such aspects are becoming increasingly relevant, like the constant innovation and the perception of the
real value delivered to customers. Business Model Innovation is responsible for creating new or better ways to deliver
that value; thus, it makes sense to explain the model the company uses, if it is sustainable or vulnerable to replacement
(Tidd & Bessant, 2014).

BMI has received a significant amount of attention from researchers, academics, and practitioners (Chesbrough, 2010; Ritter &
Lettl, 2018). Likewise, it can also be regarded as BM reinvention, BM modification, or BM transformation (Ritter & Lettl, 2018).
A relevant feature in BM studies concerns an innovative value proposition.

BMI can be defined as a new way to create and capture value, achieved through a change in one or more components
of the firm’s BM (Chesbrough, 2010; Tidd & Bessant, 2014). In other words, BMI takes place when the firm changes or
improves at least one of value dimensions (Abdelkafi, Makhotin, & Posselt, 2013). BMI can also be seen as a process
that deliberately changes the core elements of a company and its business logic (Bucherer, Eisert, & Gassmann, 2012).
New business ideas, new sectors, and developing existing BMs are central to this research line (Chesbrough, 2010;
Ritter & Lettl, 2018; Teece, 2010).

Established firms that innovate their BMs experience positive effects on performance (Cucculelli & Bettinelli, 2015; Zott &
Amit, 2007). However, research in this field is still scarce, and does not address how a firm can innovate its BM systematically
(Frankenberger et al., 2013).

There are two perspectives to view the interrelationship between BMs and innovation. Just as a clear and well-designed BM
can capture value from innovations, BMs themselves are susceptible to innovations (Tidd & Bessant, 2014), which can change
the entire architecture of industries and modify all the rules of the game. Successful BMIs have completely redefined some
scenarios or industries, redistributing billions of dollars (Johnson, Christensen, & Kagermann, 2008).
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Therefore, BMlI is an engineered, innovative, and non-trivial change in the key elements of a company’s BM, or in the architecture
that connects such elements (Foss & Saebi, 2017). As mentioned, it requires significant change in at least two of the four
dimensions: customers, value proposition, value chain, and profit mechanism (Pedroso, 2016). From another perspective,
BMI can range from incremental changes in its components, extension of the existing BM, or BM disruption, which potentially
replaces the existing BM by an essentially different one (Khanagha, Volberda, & Oshri, 2014).

As for BMs and DT, digital technologies are capable of changing whole industries, enabling new BMs and being a
potential for industry transformation (Cziesla, 2014). In addition to technologies that enable new BMs, they cause
intermediation/disintermediation, and customer centricity becomes increasingly important for financial service providers.
Thus, it is important that organizations in the financial sector constantly review their BMs in this DT scenario, in order to
continue innovating and creating value.

Given the emergence of digital technologies, organizations in all segments are seeking initiatives to leverage benefits in their
BMs (Vial, 2019). Because of the growing competition fostered by globalization and the importance of a customer-centric
approach, organizations are becoming more digital, to survive and achieve competitive advantage (Singh & Hess, 2017).
Hence, to increase the possibilities offered by digital technologies and respond to digital interrupts, established companies
have enhanced their digital capabilities, called Digital Transformation (Sebastian et al., 2017).

DT is a business-centered change that uses information technology as a critical asset (Vial, 2019). Therefore, using
new technologies to enhance customer experience, increase business performance, create new BMs, and achieve
operational excellence is a transformation strategy that guides the organization in its journey towards Digital Transformation
(Singh & Hess, 2017).

Organizations are realizing that becoming a digital leader is not just about technical knowledge; it is about creating a flexible
structure to identify market changes and react quickly with the most competitive solution (Puthiyamadam, 2017). Similarly,
DT is more than process automation; it requires deep cultural changes to transform structures, functions, skills, technology
use, and value added to customers (Nadkarni & Priigl, 2021; Vial, 2019).

Given the above, DT can be defined as an initiative by which organizations continuously engage in digital innovation to develop
or improve products, services, and BMs, in order to achieve or keep competitive advantage (Vial, 2019). Likewise, DT is a
change in the way a company employs digital technologies to develop a new digital BM that helps create and appropriate
more value for the company (Verhoef & Bijmolt, 2019). The use of digital technologies can transform the organization’s BM,
which will enable sustainable growth for the future.

Technology can rethink a company’s products, its organizational structures or processes. In other words, DT concerns
technological and digital changes, which can result in modifying a company’s BM (Hess, Matt, Benlian, & Wiesbock, 2016). It
results in changed products, organizational structures, or process automation. From another perspective, the growth of digital
products and services in the last two decades (big data, social media, mobile devices, telephony, and artificial intelligence)
resulted in new markets and transformed BMs (Lucas & Goh, 2009). We observe these changes through the increasing demand
for internet-related media, which has led to modifications in all BMs (Hess et al., 2016).

Digital Transformation became vital, since it regards how a business can be sustainable in the digital age (Chanias et al., 2019).
Despite the evolution of studies, it is still an emerging field, and more research is needed to consolidate definitions, since the
literature on the subject is limited (Vial, 2019). There is a connection of the subject with BMI, because of the implementation
of digital technologies (Chanias et al., 2019). DCs should be used as a theoretical basis to explore firms’ capabilities to foster
the ongoing DT (Vial, 2019; Warner & Wager, 2019).
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Dynamic capabilities

An organization’s capability to renew its tangible and intangible assets is a relevant factor for competitiveness (Teece et al.,
1997). A capability is a qualification or skill required for a certain activity (Day, 1994). Organizational capabilities are embedded
in firms’ processes and systems, which allows them to repeat the activities over time (Ritter & Lettl, 2018). Capabilities are
organizational routines by which combinations of resources (inputs) are transformed into new resources (outputs); some
elements of the processes and systems may be tacit, and difficult for competitors to copy.

However, these capacities are not static, as the resource-based view considers them (Priem & Butler, 2001). They are dynamic,
due to the agility needed to renew competencies, in order to align with fast-changing markets. Hence, the concept of DCis the
organization’s ability to integrate, build, and internally reconfigure external competencies, responding to the environment’s
quick changes (Teece et al., 1997).

Zollo and Winter (2002) define DCs as a learning, and a stable pattern of collective activities by which the firm reorganizes
its routines to achieve high effectiveness. DCs are a firm’s potential to solve problems systematically, through its capacity
to perceive opportunities and threats, to make correct market-oriented decisions, and to change its resource base
(Barreto, 2010). DCs support the rearrangement of the firm’s resources and routines established by decision makers
(zahra, Sapienza, & Davidsson, 2006).

The central goal of DCs is not short-term efficiency, but sustainability over time, through an evolutionary fit (Teece, 2018).
In other words, it is the efficiency of the organization in a dynamic and evolutionary way, which ensures perpetuity and
long-term sustainability.

However, there is a shortage of academic papers on how organizations build DCs for DT (Vial, 2019; Warner & Wager, 2019).
Therefore, organizations should seek paths to create the necessary DCs, by understanding how they originated in the past
and by an appropriate decision-making in the present, to foster positive outcomes in the future (Suddaby, Coraiola, Harvey, &
Foster, 2020).

Among the existing forms of DCs, knowledge-based dynamic capabilities [KBDCs] are a specific type, defined as the ability to
acquire, create, and combine knowledge resources to detect, exploit, and cope with the environment dynamics to generate
innovation (Zheng et al., 2011). Many theoretical streams have emphasized the importance of knowledge and its practices
as essential elements for an organization’s survival, and an explanation for distinct business performances (Barton, 1995;
Beuter et al., 2019; Grant, 1996).

Knowledge management was considered one of the main sources of organizations’ competitive advantage, both at the
individual and interorganizational levels (Nonaka, Toyama, & Hirata, 2011; Nonaka et al., 2014). Despite its importance, there
is a small number of empirical articles published on KBDCs (Beuter et al., 2019).

Hence, knowledge is the key to innovation in the contemporary world, and a vital asset to achieve competitive advantage
(Canonico et al., 2020). It emerges from experience, which is a subjective process of perception, and from interpreting the
environment (Nonaka & Takeuchi, 1995). There are two types of knowledge mentioned in the literature: tacit and explicit.
The first relates to ontology, and is the knowledge that the individual acquires throughout his/her life, through experience,
while the second relates to epistemology - formal, clear, regulated, and easy to communicate (Nonaka & Von Krogh, 2009).
The key of the modern theory of knowledge creation is in the process of conversion from tacit to explicit, through the Seci
model: socialization, externalization, combination, and internalization (Nonaka, Toyama, & Konno, 2000).

Hence, the process of organizational knowledge creation is a company’s ability to create new knowledge, disseminate it
throughout the organization, and incorporate it into services, products, and systems (Nonaka & Takeuchi, 1995). Not just
within the organization, but including the environment as a knowledge ecosystem, which brings the concept of creation in
an interorganizational way (Nonaka et al., 2011).
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In addition to DT, the current scenario of the Covid-19 pandemic emphasized the importance of open and collaborative
actions for public and private organizations, while innovation will have an important role in recovering from its
consequences (Chesbrough, 2020). Thus, we notice the relevance of knowledge building for the present context,
and this paper seeks to help understanding the field, since company’s innovation is a knowledge-intensive activity
(Nonaka & Takeuchi, 1995).

PROPOSITION DEVELOPMENT

Innovation is among the main drivers of sustainable development and a source of competitive advantage for organizations
in the current context of globalization and market competition. The central purpose of an innovation is to create value for
the customer and competitive advantage for companies. Some innovations can change existing BMs or create new ones in a
disruptive way, changing the rules of the game.

The literature shows a rise of digital products and services over the past two decades, changing BMs and creating new markets
(Lucas & Goh, 2009). Organizations in all segments are adopting a range of initiatives to increase benefits in their BMs, with
the emergence of digital technologies (Vial, 2019). The DCs that organizations possess for renewing and creating value are of
paramount importance, especially regarding learning and knowledge, to facilitate the process. However, studies that address
KBDCs for sustainable development are still scarce (Tran, Zahra, & Hughes, 2019).

Short-term financial results create tensions and conflicts of interests with future sustainability (Bansal & Desjardine, 2014).
Organizations often adopt immediate behaviors with short-term focus and actions, considered harmful over time and known
as ‘short-termism’ (Laverty, 1996; Marginson & Mcaulay, 2008). This expectation of immediate profits by organizations can
compromise future sustainability of BMs over time, especially in the current scenario of emerging technologies, which result
in propositions of higher value and lower cost for customers. Is it possible for traditional companies, created before the
Internet age, to waive exorbitant profit margins or strategies oriented to shareholders in order to deliver value to customers
differently? Such strategic models focused on short-term results may compromise the sustainability of organizations in the
long term. Therefore, we make the following proposition: KBDCs are necessary for a sustainable organizational development,
and the emergence of immediate profits can affect company’s business model in the future (P1).

In addition to new services, products, and digital channels, distinct forms of value creation, enabled by digital technologies,
will require changes in organizations’ purpose and identity (Wessel, Baiyere, Ologeanu-Taddei, Cha, & Blegind-Jensen, 2021). It
requires deep cultural changes to transform structures, functions, skills, use of technologies, and the value added to customers,
redefining the organization’s value (Nadkarni & Prigl, 2021; Vial, 2019; Wessel et al., 2021). Rethinking the workplace,
understanding digital skills, developing a digital mindset, and building organizational agility are essential capabilities of DT
(Warner & Wager, 2019). Organizations must identify the digital workforce, recruit external digital talents, and take advantage
of the company’s internal digital knowledge; it must readapt to a new digital strategy (Gurbaxani & Dunkle, 2019; Li, Su,
Zhang, & Mao, 2018). However, we wonder: is digital capacity a dynamic capability or just a new capability that organizations
need to develop in the 4.0 scenario? Does digital capacity renew other organizational capacities?

The literature merges the concepts of digital capabilities, defining them as DT: to leverage the possibilities that digital
technologies provide and respond to digital interrupts, organizations have enhanced their digital capacities and resources by
naming them DT (Sebastian et al., 2017; Svahn, Mathiassen, Lindgren, & Kane, 2017).

DT is organizations’ ability to incorporate digital technologies into their routine, leading to a change in the way they create
value for their customers, supported by rethinking their whole structure and processes, reshaping their BM (Albino &
Souza, 2019). Several definitions describe DT as a reinvention of the company’s strategy, recognizing technology as a powerful
capacity for adding value to business (Albino & Souza, 2019; Warner & Wager, 2019). It requires organizing digital, technological,
and business strategies to enable an effective change in the BM, a flexible technology infrastructure, as well as the strategic
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use of new digital and data technologies (Haffke, Kalgovas, & Benlian, 2017). In addition, it encourages the use of technology
to create new streams of revenue, increase business performance, and enhance customer experience (Albino & Souza, 2019;
Vial, 2019). It is a change that goes beyond process digitalization and requires deep changes in organizational structures and
business processes, as well as the advanced use of technologies and improvement in value creation, to adjust or create entirely
new BMs (Albino & Souza, 2019; Chanias et al., 2019; Haffke et al., 2017; Hess et al., 2016).

Thus, digital skills, talent management, and collaboration are the foundations of new organizational arrangements
(Gurbaxani & Dunkle, 2019). Research on DCs represents a research path in management, particularly in DT’s dynamic
capabilities (Vial, 2019). Strategy and intelligent use of digital technologies are crucial elements required by DT skills
(Albino & Souza, 2019). Understanding digital skills, developing a digital mindset, fostering expertise, supporting knowledge
for DT and managing technical talent for innovation, as well as taking a calculated risk for leaning and building organizational
agility, are internal capabilities required for a successful DT (Albino & Souza, 2019; Warner & Wager, 2019). In addition,
a successful DT demands a wide range of partnerships, creating an intelligent ecosystem for developing better solutions
(Albino & Souza, 2019; Svadberg, Holand, & Breunig, 2019).

TD fosters organizations to develop DCs, which allow them to identify and address opportunities, changing the organization,
reconfiguring resources and building digital capabilities, therefore returning to industry changes, triggering strategic renewals
that influence BMs and companies’ culture (Albino & Souza, 2019; Warner & Wager, 2019). Organizations also depend on
changing BMs to enhance performance, improve customer experience, create new businesses, and achieve operational
excellence (Singh & Hess, 2017; Warner & Wager, 2019). DT provides ways to enhance products and services, which means
producing a remarkable portfolio of experiences to customers, as well as new ways to achieve improvements in company’s
performance (Singh & Hess, 2017; Verhoef & Bijmolt, 2019).

As already mentioned, knowledge is the key to innovation in contemporary world and a vital asset to attain competitive
advantage. Building and using dynamic resources are important theoretical lenses to allow companies to cope with technological
transformation and preserve strategic flexibility, in order to sustain competitiveness (Albino & Souza, 2019; Teece, 2014). A
radical technological disruption creates capability gaps for established firms and introduces new technical knowledge, new
ways of doing activities, and new forms of value creation (Albino & Souza, 2019; Warner & Wager, 2019). Therefore, we present
Proposition 2 that refers to KBDCs and digital dynamic capability, based on the reflections raised so far from literature review:
knowledge-based dynamic capabilities help digital dynamic capability, which, in turn, can assist KBDCs (P2).

Figure 2
Regarding proposition 2

Knowledge- Digital dynamic BUSINESS
capability MODEL

based dynamic
capabilities

Source: Elaborated by the author.

Thus, figure 2 presents the idea that KBDCs affect an organization’s digital dynamic capability, just as the latter affects the
former. Both change or affect the firm’s BM.
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FINAL REMARKS

This paper is a theoretical essay that sought to explore the theories related to BMs and KBDCs in the 4.0 scenario. We present
two final propositions for use in future studies.

There are different definitions of BMs in the literature, but they all share the idea on how the organization can add value
to customers and achieve better results. The scenario and emerging technologies are drivers for the creation of new BMs.
Anticipating, accompanying, or even creating new BMs is a condition for delivering value and reaching the desired result.
Companies should do that, before or as soon as the competition. As an example, we mention digital music in the beginning
of the Internet, which replaced conventional CDs, driven by emerging technologies and DT. In addition, many industries are
affected by the current scenario, such as film and television, as well as finance, through the creation of fintechs and bitcoins,
challenging traditional banks with blockchain technologies. The same happens with the educational industry, proposing massive
open online courses such as Coursera and edX. Companies like Uber, Spotify, Netflix, YouTube, Google, Facebook, and others
have created a disruption by adopting digital technologies to create new customer experiences.

DT can threaten traditional models, by proposing ways for organizations to rebuild themselves. When the innovation is
disruptive, the challenge is even greater, especially when there is an organizational culture with beliefs that limit change and
innovation. DT requires new strategies and new ways of thinking, and organizational cultures embedded in the company’s
DNA may compromise a holistic view on potential needs for change.

One of the theories that best explains BM is DCs, which are an evolutionary process of value creation to keep competitiveness,
as explained before. We addressed KBDCs and the concepts of DT and BMI. One of the propositions presented, based on
theory, is that digital capability is a dynamic capability because it affects the firm’s knowledge capability, just as knowledge-
based DCs can stimulate digital capacity, changing the entire BM of the industry, incrementally or radically. Furthermore,
organizations should develop such DCs within them, as competitive differentials for firms’ sustainability.

Also regarding the sustainability of existing and future organizations’ BMs, we propose that KBDCs are necessary for the
development of a sustainable organization, and that the emergence of immediate profits can affect companies’ future BMs,
especially of those created before the internet. Thus, resistance to change, shortsighted culture or strategies, aimed at
achieving profits to meet the stock market, may act against the continuity of the BM over time.

Cad. EBAPE.BR, v. 21, n° 1, Rio de Janeiro, e-2022-0108, 2023 10-13



Dynamic capabilities based on knowledge and transformation in business models

in the industry 4.0 scenario

REFERENCES

Abdelkafi, N., Makhotin, S., & Posselt, T. (2013). Business model
innovations for electric mobility—what can be learned from existing
business model patterns? International Journal of Innovation
Management, 17(1), 1340003. Retrieved from https://doi.org/10.1142/
$1363919613400033

Albino, R. D., & Souza, C. A. (2019). Transformacao digital e o papel
da tecnologia da informagado. In Anais do Congresso Transformagdo
Digital 2019, S3o Paulo, SP.

Arend, R.J. (2013). The business model: present and future — beyond
a skeumorph. Strategic Organization, 11(4), 390-402. Retrieved from
https://doi.org/10.1177/1476127013499636

Baden-Fuller, C., & Morgan, M. S. (2010). Business models as models.
Long Range Planning, 43(2-3), 156-171. Retrieved from https://doi.
org/10.1016/j.Irp.2010.02.005

Bansal, P., & Deslardine, M. R. (2014). Business sustainability: it is
about time. Strategic Organization, 12(1), 70-78. Retrieved from
https://doi.org/10.1177/1476127013520265

Barreto, I. (2010, January). Dynamic capabilities: a review of past
research and an agenda for the future. Journal of Management, 36(1),
256-280. Retrieved from https://doi.org/10.1177/0149206309350776

Barton, D. L. (1995). Wellsprings of knowledge: building and sustaining
the sources of innovation. Boston, MA: Harvard Business School.

Beuter, N., Jr., Faccin, K., Martins, B. V., & Balestrin, A. (2019).
Knowledge-based dynamic capabilities for sustainable innovation:
the case of the green plastic project. Sustainability, 11(8), 2392.
Retrieved from https://doi.org/10.3390/su11082392

Brillinger, A. S., Els, C., Schafer, B., & Bender, B. (2020). Business
model risk and uncertainty factors: toward building and maintaining
profitable and sustainable business models. Business Horizons, 63(1),
121-130. Retrieved from https://doi.org/10.1016/j.bushor.2019.09.009

Brynjolfsson, E., & Milgrom, P. (2013). Complementarity in organizations:
from the book. In R. S. Gibbons & J. Roberts (Eds.), The handbook for
organization economics. Princeton, NJ: Princeton University Press.

Bucherer, E., Eisert, U., & Gassmann, 0. (2012, June). Towards
systematic business model innovation: lessons from product innovation
management. Creativity and Innovation Management, 21(2), 183-198.
Retrieved from https://doi.org/10.1111/j.1467-8691.2012.00637.x

Canonico, P., Nito, E., Esposito, V., lacono, M. P., & Consiglio, S. (2020,
May). Knowledge creation in the automotive industry: analysing
obeya-oriented practices using the Seci model. Journal of Business
Research, 112, 450-457. Retrieved from https://doi.org/10.1016/].
jbusres.2019.11.047

Casadesus-Masanell, R., & Ricart, J. E. (2011). How to design a winning
business model. Harvard Business Review, 89(1/2), 100-107. Retrieved from
https://hbr.org/2011/01/how-to-design-a-winning-business-model

Chanias, S., Myers, M. D., & Hess, T. (2019, March). Digital transformation
strategy making in pre-digital organizations: the case of a financial
services provider. The Journal of Strategic Information Systems, 28(1),
17-33. Retrieved from https://doi.org/10.1016/].jsis.2018.11.003

Cad. EBAPE.BR, v. 21, n° 1, Rio de Janeiro, e-2022-0108, 2023

Gabriele Girardi

Chesbrough, H. (2010). Business model innovation: opportunities
and barriers. Long Range Planning, 43(2-3), 354-363. Retrieved from
https://doi.org/10.1016/].Irp.2009.07.010

Chesbrough, H., & Rosenbloom, R. S. (2020, June). The role of the
business model in capturing value from innovation: evidence from
Xerox Corporation’s technology spin-off companies. Industrial and
Corporate Change, 11(3), 529-555. Retrieved from https://doi.
org/10.1093/icc/11.3.529

Cucculelli, M., & Bettinelli, C. (2015). Business models, intangibles
and firm performance: evidence on corporate entrepreneurship from
Italian manufacturing SMEs. Small Business Economics, 45(2), 329-
350. Retrieved from https://doi.org/10.1007/s11187-015-9631-7

Cziesla, T.(2014). A literature review on digital transformation in the
financial service industry. In Proceedings of the 242 Bled eConference,
Bled, Slovenia. Retrieved from https://aisel.aisnet.org/bled2014/18

Day, G. S. (1994, October). The capabilities of market-driven
organizations. Journal of marketing, 58(4), 37-52. Retrieved from
https://doi.org/10.2307/1251915

Faccin, K., Balestrin, A., Martins, B. V., & Bitencourt, C. C. (2019).
Knowledge-based dynamic capabilities: a joint R&D project in the French
semiconductor industry. Journal of Knowledge Management, 23(3),
439-465. Retrieved from https://doi.org/10.1108/JKM-04-2018-0233

Foss, N. J., & Saebi, T. (2017, January). Fifteen years of research
on business model innovation: how far have we come, and where
should we go? Journal of Management, 43(1), 200-227. Retrieved
from https://doi.org/10.1177/0149206316675927

Frankenberger, K., Weiblen, T., Csik, M., & Gassmann, O. (2013).
The 4l-framework of business model innovation: a structured
view on process phases and challenges. International Journal of
Product Development, 18(3-4), 249-273. Retrieved from https://doi.
org/10.1504/1JPD.2013.055012

George, G., & Bock, A. J. (2011). The business model in practice and
its implications for entrepreneurship research. Entrepreneurship
Theory and Practice, 35(1), 83-111. Retrieved from https://doi.
org/10.1111/j.1540-6520.2010.00424 .x

Gibson, E., & Jetter, A. (2014). Towards a dynamic process for business
model innovation: a review of the state-of-the-art. In Proceedings of
PICMET’14 Conference: Portland International Center for Management
of Engineering and Technology, Infrastructure and Service Integration,
Kanazawa, Japan.

Grant, R. M. (1996). Toward a knowledge-based theory of the firm.
Strategic Management Journal, 17(S2), 109-122. Retrieved from
https://doi.org/10.1002/sm;j.4250171110

Gurbaxani, V., & Dunkle, D. (2019, September). Gearing up for
successful digital transformation. MIS Quarterly Executive, 18(3),
209-220. Retrieved from https://doi.org/10.17705/2msqe.00017

Haffke, I., Kalgovas, B., & Benlian, A. (2017). Options for Transforming
the IT Function Using Bimodal IT. MIS quarterly Executive, 16(2),
101-120.



Dynamic capabilities based on knowledge and transformation in business models

in the industry 4.0 scenario

Hess, T., Matt, C., Benlian, A., & Wiesbock, F. (2016). Options for
formulating a digital transformation strategy. MIS Quarterly Executive,
15(2),103-119.

Johnson, M. W., Christensen, C. M., & Kagermann, H. (2008). Reinventing
your business model. Harvard Business Review, 86(12), 57-68. Retrieved
from https://hbr.org/2008/12/reinventing-your-business-model

Keen, P., & Qureshi, S. (2006). Organizational transformation
through business models: a framework for business model design.
In Proceedings of the 392 Annual Hawaii International Conference
on System Sciences (HICSS’06), Washington, DC.

Khanagha, S., Volberda, H., & Oshri, I. (2014, June). Business model
renewal and ambidexterity: structural alteration and strategy
formation process during transition to a C loud business model.
R&D Management, 44(3), 322-340. Retrieved from https://doi.
org/10.1111/radm.12070

Langley, A. (1999, October). Strategies for theorizing from process
data. Academy of Management Review, 24(4), 691-710. Retrieved
from https://doi.org/10.2307/259349

Laverty, K. J. (1996, July). Economic “short-termism”: the debate, the
unresolved issues, and the implications for management practice
and research. Academy of Management Review, 21(3), 825-860.
Retrieved from https://doi.org/10.2307/259003

Leih, S., Linden, G., & Teece, D. J. (2015). Business model innovation
and organizational design: a dynamic capabilities perspective. In N. J.
Foss, & T. Saebi (Eds.), Business model innovation: the organizational
dimension (pp. 24-42). Oxford, UK: Oxford University Press.

Leminen, S., Rajahonka, M., Wendelin, R., & Westerlund, M. (2020,
January). Industrial internet of things business models in the machine-
to-machine context. Industrial Marketing Management, 84, 298-311.
Retrieved from https://doi.org/10.1016/j.indmarman.2019.08.008

Li, L., Su, F., Zhang, W., & Mao, J. Y. (2018, November). Digital
transformation by SME entrepreneurs: a capability perspective.
Information Systems Journal, 28(6), 1129-1157. Retrieved from
https://doi.org/10.1111/isj.12153

Lucas, H. C., Jr., & Goh, J. M. (2009, March). Disruptive technology:
how Kodak missed the digital photography revolution. The Journal of
Strategic Information Systems, 18(1), 46-55. Retrieved from https://
doi.org/10.1016/j.jsis.2009.01.002

Magretta, J. (2002). Why business models matter. Harvard Business
Review, 80(5), 86, 92. Retrieved from https://hbr.org/2002/05/
why-business-models-matter

Marginson, D., & McAulay, L. (2008, March). Exploring the debate
on short-termism: a theoretical and empirical analysis. Strategic
Management Journal, 29(3), 273-292. Retrieved from https://doi.
org/10.1002/smj.657

Nadkarni, S., & Prugl, R. (2021). Digital transformation: a review,
synthesis and opportunities for future research. Management Review
Quarterly, 71(2), 233-341. Retrieved from https://doi.org/10.1007/
$11301-020-00185-7

Nonaka, I., Kodama, M., Hirose, A., & Kohlbacher, F. (2014, February).
Dynamic fractal organizations for promoting knowledge-based
transformation: a new paradigm for organizational theory. European

Cad. EBAPE.BR, v. 21, n° 1, Rio de Janeiro, e-2022-0108, 2023

Gabriele Girardi

Management Journal, 32(1), 137-146. Retrieved from https://doi.
org/10.1016/j.em;j.2013.02.003

Nonaka, I., & Takeuchi, H. (1995). The knowledge-creating company:
how Japanese companies create the dynamics of innovation. Oxford,
UK: Oxford university press.

Nonaka, I., Toyama, R., & Hirata, T. (2011). Managing flow: teoria
e casos de empresas baseadas no conhecimento. Porto Alegre, RS:
Brookman.

Nonaka, I., Toyama, R., & Konno, N. (2000, February). Seci, Ba and
leadership: a unified model of dynamic knowledge creation. Long
Range planning, 33(1), 5-34. Retrieved from https://doi.org/10.1016/
S0024-6301(99)00115-6

Nonaka, I., & Von Krogh, G. (2009). Perspective—tacit knowledge and
knowledge conversion: controversy and advancement in organizational
knowledge creation theory. Organization Science, 20(3), 481-683.
Retrieved from https://doi.org/10.1287/0rsc.1080.0412

Osterwalder, A. (2004). The business model ontology a proposition
in a design science approach (Doctoral Dissertation). University of
Lausanne, Lausanne, Switzerland.

Pedroso, M. C. (2016). Modelo de negdcios e suas aplicagées em
administragdo (Doctoral Dissertation). Universidade de Sdo Paulo,
Sao Paulo, SP.

Prem, E. (2015). A digital transformation business model for innovation.
In Proceedings of the 12 ISPIM Innovation Symposium, Budapest,
Hungary.

Priem, R. L., & Butler, J. E. (2001, January). Is the resource-based
“view” a useful perspective for strategic management research?
The Academy of Management Review, 26(1), 22-40. Retrieved from
https://doi.org/10.2307/259392

Puthiyamadam, T. (2017, May 29). How the meaning
of digital transformation has evolved. Harvard Business
Review. Retrieved from https://hbr.org/2017/05/
how-the-meaning-of-digital-transformation-has-evolved

Ritter, T., & Lettl, C. (2018, February). The wider implications of
business-model research. Long Range Planning, 51(1), 1-8. Retrieved
from https://doi.org/10.1016/j.Irp.2017.07.005

Saebi, T., Lien, L., & Foss, N. J. (2017, October). What drives business
model adaptation? The impact of opportunities, threats and strategic
orientation. Long Range Planning, 50(5), 567-581. Retrieved from
https://doi.org/10.1016/].Irp.2016.06.006

Santos, J., Spector, B., & Van der Heyden, L. (2015). Toward a Theory
of business model change. In N. J. Foss, & T. Saebi (Eds.), Business
Model Innovation. Oxford, UK: Oxford University Press.

Schallmo, D., Williams, C. A., & Boardman, L. (2019). Digital
transformation of business models—best practice, enablers, and
roadmap. In J. Tidd (Ed.), Digital Disruptive Innovation (Series on
Technology Management, Vol. 36, pp. 119-138). Singapura: World
Scientific.

Sebastian, I. M., Ross, J. W., Beath, C., Mocker, M., Moloney, K. G.,
& Fonstad, N. O. (2020). How big old companies navigate digital
transformation. London, UK: Routledge.



Dynamic capabilities based on knowledge and transformation in business models

in the industry 4.0 scenario

Shafer, S. M., Smith, H. J., & Linder, J. C. (2005). The power of business
models. Business Horizons, 48(3), 199-207. Retrieved from https://
doi.org/10.1016/j.bushor.2004.10.014

Silva, C. M., & Trkman, P. (2014). Business model: what it is and
what it is not. Long Range Planning, 47(6), 379, 389. Retrieved from
https://doi.org/10.1016/].Irp.2013.08.004

Singh, A., & Hess, T. (2017). How chief digital officers promote the
digital transformation of their companies. MIS Quarterly Executive,
16(1), 1-17.

Suddaby, R., Coraiola, D., Harvey, C., & Foster, W. (2020, March).
History and the micro-foundations of dynamic capabilities. Strategic
Management Journal, 41(3), 530-556. Retrieved from https://doi.
org/10.1002/smj.3058

Svadberg, S., Holand, A., & Breunig, K. J. (2019, October). Beyond the
Hype: a bibliometric analysis deconstructing research on digitalization.
Technology Innovation Management Review, 9(10), 38-550. Retrieved
from https://doi.org/10.22215/timreview/1274

Svahn, F., Mathiassen, L., Lindgren, R., & Kane, G. C. (2017). Mastering
the digital innovation challenge. MIT Sloan Management Review,
58(3), 14.

Teece, D.J. (2010). Business models, business strategy and innovation.
Long Range Planning, 43(2-3), 172-194. Retrieved from https://doi.
org/10.1016/j.Irp.2009.07.003

Teece, D. J. (2018, February). Business models and dynamic capabilities.
Long Range Planning, 51(1), 40-49. Retrieved from https://doi.
org/10.1016/j.Irp.2017.06.007

Teece, D. J., Pisano, G., & Shuen, A. (1997, August). Dynamic
capabilities and strategic management. Strategic Management
Journal, 18(7), 509-533. Retrieved from https://doi.org/10.1002/
(SICI)1097-0266(199708)18:7<509::AID-SMJ882>3.0.C0O;2-Z

Tidd, J., & Bessant, J. (2014). Business Model and Capturing Value.
In J. Tidd & J. R Bessant (Eds.), Strategic Innovation Management.
Hoboken, NJ: Wiley.

Tran, Y., Zahra, S., & Hughes, M. (2019, November). A process model
of the maturation of a new dynamic capability. Industrial Marketing
Management, 83, 115-127. Retrieved from https://doi.org/10.1016/j.
indmarman.2018.11.009

Gabriele Girardi
ORCID: https://orcid.org/0000-0002-1074-6493

Gabriele Girardi

Verhoef, P. C., & Bijmolt, T. H. (2019, September). Marketing perspectives
on digital business models: A framework and overview of the special
issue. International Journal of Research in Marketing, 36(3), 341-
349. Retrieved from https://doi.org/10.1016/j.ijresmar.2019.08.001

Vial, G. (2019, June). Understanding digital transformation: a
review and a research agenda. The Journal of Strategic Information
Systems, 28(2), 118-144. Retrieved from https://doi.org/10.1016/j.
jsis.2019.01.003

Warner, K. S., & Wéger, M. (2019, June). Building dynamic capabilities
for digital transformation: an ongoing process of strategic renewal.
Long Range Planning, 52(3), 326-349. Retrieved from https://doi.
org/10.1016/j.Irp.2018.12.001

Wessel, L., Baiyere, A., Ologeanu-Taddei, R., Cha, J., & Blegind-Jensen,
T.(2021). Unpacking the difference between digital transformation and
IT: enabled organizational transformation. Journal of the Association
for Information Systems, 22(1), 102-129. Retrieved from https://doi.
org/10.17705/1jais.00655

Wirtz, B. W., Pistoia, A., Ullrich, S., & Gottel, V. (2016, February).
Business models: origin, development and future research perspectives.
Long Range Planning, 49(1), 36-54. Retrieved from https://doi.
org/10.1016/j.Irp.2015.04.001

Zahra, S. A., Sapienza, H. J., & Davidsson, P. (2006, June).
Entrepreneurship and dynamic capabilities: a review, model and
research agenda. Journal of Management Studies, 43(4), 917-955.
Retrieved from https://doi.org/10.1111/j.1467-6486.2006.00616.x

Zheng, S., Zhang, W., & Du, J. (2011). Knowledge- based dynamics
capabilities and innovation in networked environments. Journal of
Knowledge Management, 15(6), 1035-1051. Retrieved from https://
doi.org/10.1108/13673271111179352

Zollo, M., & Winter, S. G. (2002). Deliberate learning and the evolution
of dynamic capabilities. Organization Science, 13(3), 223-353. Retrieved
from https://doi.org/10.1287/orsc.13.3.339.2780

Zott, C., & Amit, R. (2007). Business model design and the performance
of entrepreneurial firms. Organization Science, 18(2), 165-335.
Retrieved from https://doi.org/10.1287/0rsc.1060.0232

Zott, C., Amit, R., & Massa, L. (2011). The business model: recent
developments and future research. Journal of Management, 37(4), 1019,
1042. Retrieved from https://doi.org/10.1177/0149206311406265

Ph.D. student at the Graduate Program in Administration, University of Vale do Rio dos Sinos (UNISINOS); Master in Administration from Meridional
Higher Education Complex (IMED); Executive MBA in Financial Business from FIA/UNISINOS; Undergraduate degree in Administration from University
of Passo Fundo (UPF). E-mail: gabigb84 @gmail.com; gabydoutorado@gmail.com

AUTHOR’S CONTRIBUTION

Gabriele Girardi: Conceptualization (Lead); Data curation (Lead); Formal Analysis (Lead); Investigation (Lead); Methodology (Lead); Project administration
(Lead); Resources (Lead); Software (Lead); Supervision (Lead); Validation (Lead); Visualization (Lead); Writing - original draft (Lead); Writing - review &

editing (Lead).

Cad. EBAPE.BR, v. 21, n° 1, Rio de Janeiro, e-2022-0108, 2023



