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Building dynamic capabilities for digital innovation:  

a case study of entrepreneurial firms 

 

 

Abstract 

New technologies drive firms to develop innovations for their customers and achieve 

performance, innovating their business models and remaining competitive in the market in the 

process. And to achieve the desired ends with digital technologies, it is essential to adopt an 

appropriate strategy matched with capabilities to innovate in the digital context. Through a 

multiple case study research design, this study seeks to examine how dynamic capabilities 

contribute to innovative firms remaining innovative in an environment characterized by 

uncertainty. By examining the high-order dynamic capabilities in technology-based Small and 

Medium Enterprises, considering the digital context, the study contributes to the digital 

innovation and dynamic capabilities literature, revealing how these firms are building 

capabilities for digital innovation. The results indicate firms deal differently with innovation, 

and that dynamic capabilities contribute to these firms' remaining innovative, which also offers 

competitiveness in the development of digital innovations. 

 

Keywords: Digital Innovation; Business Models; Dynamic Capabilities; Information 

Technology; Entrepreneurship. 

  



 
 

Building dynamic capabilities for digital innovation:  

a case study of entrepreneurial firms 

 

 

Resumo 

Novas tecnologias levam as empresas a desenvolver inovações para seus clientes e atingir 

desempenho, inovando seus modelos de negócios e mantendo-se competitivas no mercado 

nesse processo. E para atingir os fins desejados com as tecnologias digitais, é essencial adotar 

uma estratégia adequada e combinada com capacidades para inovar no contexto digital. Por 

meio do projeto de pesquisa de múltiplos estudos de caso, este estudo busca examinar como as 

capacidades dinâmicas contribuem para que as empresas inovadoras permaneçam inovadoras 

em um ambiente caracterizado pela incerteza. Ao examinar as capacidades dinâmicas de alta 

ordem em pequenas e médias empresas baseadas em tecnologia, considerando o contexto digital, 

o estudo contribui para as literaturas de inovação digital e capacidades dinâmicas, revelando 

como essas empresas estão construindo capacidades para inovação digital. Os resultados 

indicam que as empresas lidam de forma diferente com a inovação e que as capacidades 

dinâmicas contribuem para que essas empresas se mantenham inovadoras, o que também 

oferece competitividade no desenvolvimento de inovações digitais. 

 

Palavras-chaves: Inovação Digital; Modelos de Negócio; Capacidades Dinâmicas; 

Tecnologia da Informação; Empreendedorismo. 
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1 Introduction 

 

Technology has played an essential role in recent years by creating an enabling 

environment for the transformation of businesses in this so-called digital age. Along with 

technology, information is also becoming more accessible, cheaper, and decentralized, thus, 

fostering competition and innovation. The growing increase in information access and faster 

cycles of innovation is requiring that firms unfold the potentials of digital technologies and 

rethink their organization (Albertin & Albertin, 2016; Peppard, 2018; Yoo, Henfridsson, & 

Lyytinen, 2010), business models, and transform to remain competitive and innovative (Legner 

et al., 2017; Teece, 2018a; Venkatesh, Mathew, & Singhal, 2019). 

Through technology and information, the digital age also challenges firms to change 

their business models and attend to customers’ demands for digital solutions. While digital 

technologies offer several ways for established firms to optimize their business, solve legacy 

systems issues and offer better products and services (Drechsler, Gregory, Wagner, & Tumbas, 

2020), it also eases the access for new entrants. Therefore, these technologies provide both 

established and new firms the means for coping with the accelerated cycle of innovation. 

However, it also creates a competitive digital business environment in which an 

appropriate strategy is necessary to commercialize and profit from innovations (Gambardella, 

Heaton, Novelli, & Teece, 2021; Teece, 2018b). Therefore, this complex and dynamic 

environment is characterized by uncertainty, in which firms are changing continuously largely 

due to the digital context. This process of change in organizations has been described as digital 

transformation (Vial, 2019). 

Moreover, to achieve and sustain competitive advantage in this context, firms need a 

dynamic perspective for their current business models that accounts for changes over time in 

the internal and external environment (Teece, 2010; Wirtz, Pistoia, Ullrich, & Göttel, 2016b). 

In this sense, business models increasingly more tied to digital technologies allow new 

strategies for scalability, speed and extend the scope and the development of new sources to 

create and capture value. Thus, firms are also transforming their business through the 

continuous build of capabilities to pursue their strategic goals. (Teece, 2018a, 2019). 

The dynamic capabilities framework addresses the necessary competitive advantage to 

survive in this environment of rapid technological changes (Teece, Pisano, & Shuen, 1997). 

Despite being an appropriate framework to analyze firms, dynamic capabilities as a stand-alone 

are not sufficient to explain superior performance. An effective strategy and a business model 
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designed to obtain and maintain a competitive advantage through value creation are also 

necessary (Teece, 2018a). 

Furthermore, entrepreneurship is required to navigate uncertainty when it comes to 

decisions related to resources and investments (Foss & Klein, 2012). Thus, entrepreneurial 

management has a key role for firms to achieve sustainable competitive advantage (Teece, 

2007) and successfully manage uncertainty (Teece, Peteraf, & Leih, 2016). In this sense, the 

right business model and technology strategy are needed for innovative firms to profit from 

their innovations (Teece, 1986, 2010, 2018b). Moreover, acquiring external knowledge in the 

interaction with customers and the individual learning capabilities is also important to develop 

innovative solutions (Foss, Laursen, & Pedersen, 2011; Teece, 2007). 

Therefore, in this multidisciplinary context in which firms are undergoing a continuous 

digital transformation (Verhoef et al., 2021) and developing digital innovations (Wiesböck & 

Hess, 2020), building capabilities aligned with a strategy allows firms to stay competitive in a 

complex business environment (Soluk & Kammerlander, 2021; Teece, 2018a; 2019; Warner & 

Wäger, 2019). For SMEs (Small and Medium Enterprises), this multidisciplinary context is 

particularly relevant since the scarcity of resources for these firms is already an embedded 

context. Moreover, building dynamic capabilities in emerging economies adds another layer of 

complexity to this digital context (Zhou & Li, 2010; Wu, Chen, & Jiao, 2016). Therefore, 

through a multiple case study research design, this qualitative study seeks to investigate this 

complex context using the theoretical lens of dynamic capabilities. 

 

1.1 The (digital) context 

 

Although the construct digital transformation was not used earlier in the dot-com 

business model, it was implicit in these advents since the disruptive technology (the internet), 

at the time, the Internet, was the enabler of these new business models (Wiesböck & Hess, 

2020). Accordingly, now is widely accepted that the internet has become a General-purpose 

Technology (GPT) that is deeply embedded in the fabric of society, contributing to business 

connectivity, enabling many technologies, and paving the way for other technologies currently 

considered as emergent to achieve the same (Teece, 2018b). This (digital) context is challenging 

several industries to reinvent their business with the adoption of digital technologies (Saarikko, 

Westergren, & Blomquist, 2020; Soluk & Kammerlander, 2021; Svahn, Mathiassen, & 

Lindgren, 2017) and to organize for innovation (Yoo et al., 2012). 
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The changes made possible by digital transformation substantially alter the value 

proposition and may result in new business models, but also allow digital offerings of new 

products and services that are completely different from traditional business models (Venkatesh 

et al., 2019). The digital transformation process goes beyond a strategy supported by 

optimization and automated business processes (Matt, Hess, & Benlian, 2015). This process is 

also transforming entrepreneurship and innovation (Nambisan, Wright, & Feldman, 2019). 

To transform their business through digital technologies, firms are adopting strategic 

responses such as a digital transformation strategy and a digital business strategy (Vial, 2019). 

In this context, strategy formulation and implementation help firms stay on the right path to 

obtain value from the digital transformation process (Correani, Massis, Frattini, Petruzzelli, & 

Natallichio, 2020). In addition, firms can use different strategies to implement digital 

transformation initiatives (Tekic & Koroteev 2019) to improve their digital maturity (Kane, 

Palmer, Phillips, Kiron, & Buckley, 2015). Therefore, strategy and business models are relevant 

if firms are to profit from these innovative technologies (Gambardella et al., 2021). 

However, this is a complex process, and many firms do not achieve their goals 

(Chakraborty, Charanya, de Laubier, & Mahesh, 2020). Thus, comprehending why so many 

digital transformations efforts fail is a current issue highlighted by practitioners (Davenport & 

Westerman, 2018). For instance, BCG research shows that despite 70% of digital 

transformations fall short of their objectives, 83% of the firms in the study still want to 

accelerate their digital transformations (Chakraborty et al., 2020). However, there’s a dearth of 

theoretical knowledge of this digital transformation process to acknowledge firms’ 

heterogeneity despite their digital adoption, especially for SMEs with different stages of digital 

maturity (Soluk & Kammerlander, 2021). 

Moreover, although there is nothing new in saying that uncertainty has always been 

present in the business environment and doing business has risks, the current global context of 

innovation reinforces that managing risk or uncertainty is completely different (see Teece et al., 

2016). While risk can be measured with calculation or statistics past experience, this is not 

possible for uncertainty since the situations are in general unique, thus, requiring the exercise 

of judgment (Knight, 1921). This study is mostly concerned with the latter concept, which can 

also be referred to as deep uncertainty (Teece, 2019; Teece et al., 2016) or true uncertainty 

(Foss & Klein, 2012, 2020; Knight, 1921). 

In this perspective, uncertainty is not limited to technical and market (Chesbrough & 

Rosenbloom, 2002), innovation (Schumpeter, 1911/1934), innovation outcomes (Peppard, 

Ward, & Daniel, 2007) or the economy (Teece, 2019; Teece et al., 2016). In fact, uncertainty 
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is more related to business decisions about resources (Foss & Klein, 2012, 2020; Knight, 1921). 

Accordingly, the dynamic capabilities framework acknowledges uncertainty (Teece, 2019; 

Teece et al., 2016), and viewing firms with this framework may offer valuable insights to 

understand the digital context. 

 

1.1.1 Entrepreneurial firms in the Brazilian context 

 

The Brazilian population is highly connected to the internet, and its participation in the 

digital economy continues to increase (McKinsey, 2019; Meirelles, 2021). Brazilians spend 

over 9 hours daily connected to the internet, one of the highest rates in the world (McKinsey, 

2019). In addition, digital gadgets in use in the country surpassed 440 million, and more than 

half of these gadgets are smartphones. For instance, the 32nd Annual Research from FGVcia 

of IT Use in Enterprises shows that 58% of employees are connected to the internet and 94% 

of employees that are IT users are also connected (Meirelles, 2021). 

This highly connected to the Internet population is also considered entrepreneurial and 

innovative. For instance, a McKinsey research from 2019 shows that technology centers are an 

important aspect of entrepreneurship in Brazil and that 39% of the economically active 

population is working with entrepreneurial activities (autonomous, domestic work, business 

owner, and family work). However, entrepreneurial activities are not well channeled to 

innovation. Compared to developed countries and BRIC (Brazil, Russia, India, and China), 

innovation in Brazil is far behind, even with increasing IT (Information Technology) 

expenditure and investment, growing to 8.2% of companies' revenue in 2020 (Meirelles, 2021). 

In addition, while time spent on the internet is very high, e-commerce transactions and 

money spent online are still low when compared to other countries despite de 13% per year 

increase in the last five years (McKinsey, 2019). Thus, indicating a scenario with room for 

improvement in which the digital transformation is accelerating, and the customers are ready 

for the digital context (McKinsey, 2019; Meirelles, 2021). 

While Ravichandran (2018) argues that innovative firms (higher innovation capacity) 

that also have superior IT competencies are likely to be more agile since the presence of both 

innovation capacity and IT competence provides more flexibility to reconfigure resources. 

Barrett, Davidson, Prabhu, and Vargo (2015) point out that innovators in emerging economies 

may offer valuable insights and knowledge as they are challenged to offer solutions in a 

generally resource-scarce context, which requires optimization of resources, flexibility, and 
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improvisation. Despite many of these firms having high innovation capabilities and 

technological competencies, little is known about these high-growth entrepreneurial firms in 

developing countries like Brazil (IBGE, 2018). 

 

1.2 Research question 

 

Although the creation of some firms justifies itself by the fact that they propose 

innovations to the market, continuing to innovate is not always a reality for firms. Furthermore, 

the digital context brings additional layers of complexity and competition, notably with the 

continuous development of digital innovations. On the one hand, many firms do not continue 

to innovate and seek to remain in the market with the benefits generated by the initial 

innovation. On the other hand, the existing purpose of other firms is to continue to innovate, 

even if their innovations that validated the firm's creation may be enough for remaining in the 

market in some way. 

 

Given this context, the study is motivated to ask the following research question: how 

innovative firms remain innovative in the digital context? 

 

1.3 Research objectives 

 

The research objective is to identify the capabilities that enable the development of 

digital innovations. 

 

1.3.1 Research specific objectives 

 

To achieve the research objective, the following specific objectives were defined: 

 

1. Identify whether the business model is being developed for continuous change 

2. Verify strategic response concerning the digital context 

3. Identify how the firm deals with uncertainty in the digital context 

4. Identify aspects and challenges regarding innovating in the digital context 
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1.4 Justification / contribution 

 

A recent report published in the Communications of the Association for Information 

Systems regarding a Professional Development Workshop has addressed the questions at the 

intersection of digital innovation and digital transformation (Drechsler et al., 2020). Despite 

emphasizing the crossroad of digital transformation and digital innovation should not be viewed 

in siloed disciplines and suggesting the dynamic capabilities as one appropriate lens to 

examining them, the report focuses on incumbents and not SMEs. 

In this sense, while the dynamic capabilities framework has been proposed as a 

theoretical foundation to study digital transformation (Vial, 2019), only a few studies (e.g. 

Soluk & Kammerlander, 2021; Warner & Wäger, 2019), examined dynamic capabilities in the 

digital context. Accordingly, the BCG's 11th Annual Investor Survey found that investors are 

looking for drivers of durable organic growth, that is, companies that create and deliver long-

term value. Of these respondents, 50% indicate that companies should invest more aggressively 

in digital capabilities and technologies (Ghesquieres et al., 2020). 

In addition, the business model concept and its difference from strategy as well as clarity 

of the underlying aspects that define and link these constructs remains elusive, hindering 

theoretical advancements. In addition, prior studies of business model innovation have focused 

on business-to-consumer (B2C) despite business-to-business (B2B) interaction setting also 

being relevant (Sjödin, Parida, Jovanovic, & Visnjic, 2020). 

Thus, understanding the linkage between business model, innovation, and strategy 

(Spieth, Schneckenberg, & Matzler, 2016), but also entrepreneurship and dynamic capabilities 

(Zahra, Sapienza, & Davidsson, 2006), remains relevant. Moreover, researching digital 

technologies and digital transformation (Venkatesh et al., 2019; Vial, 2019; Warner & Wäger, 

2019; Wiesböck & Hess, 2020; Wittenstein, 2020) in the context of SMEs considered as 

entrepreneurial firms (Amit & Zott, 2007; Gupta & Bose, 2019) may offer new insights to firms 

build dynamic capabilities for digital innovations. 

Therefore, the literature review aims to address these important concepts to give a 

holistic view of the context in which firms operate. As a contribution to literature, the study 

also carried out a review with systematic review procedures (Webster & Watson, 2002) limited 

to dynamic capabilities. Thus, considering the context of Information Systems (Chan, Gunes, 

& Kim, 2015; Rowe, 2014), the study reviewed articles that bridge the prevailing gap between 

high-order dynamic capabilities and the digital context.  
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2 Theoretical Background 

 

The literature review section addresses the main topics related to the research question 

and is organized as follows. Section 2.1 introduces the business model concept and recent 

developments of this literature towards a dynamic perspective, business model innovation, its 

relation to technology, and also explains the relationship between business models and strategy. 

Section 2.2 introduces two important concepts, capabilities and entrepreneurship before 

explaining the dynamic capabilities and the order of capabilities, but also presents the literature 

related to IT capabilities and the recent developments in the literature with digital capabilities. 

Section 2.3 addresses innovation in the digital context, addressing digital technologies and 

digital innovation. Lastly, Section 2.4 summarizes the literature review and presents the 

research model. 

 

2.1 Business model 

 

The dot-com business model stands out as a concept relevant and widely disseminated 

in practice, as well as the growing interest in academic research (Wirtz et al., 201b; Zott, Amit, 

& Massa, 2011). The Internet redefined how businesses could structure their resource base to 

create value with economic transactions (DaSilva & Trkman, 2014; Weill & Vitale, 2002; Zott 

& Amit, 2001). Thus, the business model concept gained increased attention as a means to 

explain, for example, value chain (Timmers, 1998), value creation (Amit & Zott, 2001), and 

value capture from innovations (Chesbrough & Rosenbloom, 2002) of businesses enabled by a 

new telecommunication technology at the end of the last century (Teece, 2010; Zott et al., 2011) 

and the necessary IT infrastructure capabilities to effectively run an e-business (Weill & Vitale, 

2002). 

Initially, the literature conceptualized the business model at a given point in time, thus, 

not encompassing a dynamic view necessary to fully understand the concept (Saebi, Lien, & 

Foss, 2017). Moreover, concepts such as “business model canvas” disseminated throughout 

practice with the increasing attention in the literature (Osterwalder & Pigneur, 2010), which 

allowed the field to branch out and also enriched the management research with many 

perspectives from different research fields (Massa, Tucci, & Afuah, 2017). 

A successful business model is often about generating virtuous cycles, in other words, 

feedback loops that strengthen business model components and is reinforced in every iteration, 
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which in turn may also develop resources and capabilities (Casadesus-Masanell & Ricart, 

2010). However, even with increasing attention in management research and among 

practitioners (Foss & Saebi, 2017) the lack of construct clarity still hinders the field to advance 

with meaningful developments and cast doubts on the validity of the construct (Foss & Saebi, 

2018). 

Business models can be differentiated by components or building blocks (Clauss, 2017; 

Osterwalder & Pigneur, 2010; Wirtz et al., 2016b). Thus, the design (Amit & Zott, 2015; Snihur, 

Zott, & Amit, 2021; Teece, 2010; Teece & Linden, 2017; Wei, Yang, Sun, & Gu, 2014; Wirtz 

et al., 2016b) and the architecture of the business model (Foss & Saebi, 2017, 2018; Teece, 

2010) are particularly relevant. In particular, developing a good business model is especially 

relevant for the organizational design (Foss & Klein, 2012) of entrepreneurial firms (Zott & 

Amit, 2007) and SMEs due to firms’ particularities and challanges, such as legitimacy, resource 

scarcity, and liabilities of newness and smallness, as well as the uncertainty of the business 

environment (Gupta & Bose, 2019; Heider, Gerken, van Dinther, & Hülsbeck, 2021). 

In this context, business models’ dynamics explains changes in the business model 

(Saebi et al., 2017), which also reflects the necessity of constant innovations in the current 

model and the interaction between its components (Demil & Lecocq, 2010). For instance, how 

firms reorganize to the changes in customer demands and in the environment (Teece, 2010). 

Those dynamics have been conceptualized differently as adaptation (Saebi et al., 2017; Wirtz, 

Schilke, & Ullrich, 2010), erosion (McGrath, 2010), evolution (Demil & Lecocq, 2010), 

innovation (Casadesus-Masanell & Zhu, 2013; Chesbrough, 2010; Chesbrough & Rosenbloom, 

2002; Hacklin, Björkdahl, & Wallin, 2018; Khanagha, Volberda, & Oshri, 2014), learning 

(Teece, 2010), reconfiguration (Clauss, Bouncken, Laudien, & Kraus, 2020) among others. 

Although the business model literature is still in the process of consolidation, the 

components of a business model are converging to address the (1) value proposition, (2) 

contemplated market segment, (3) value chain creation structure, (4) mechanisms to capture 

value, and (5) how these elements are linked in an architecture (Foss & Saebi, 2017, 2018; 

Saebi et al., 2017; Teece, 2010; Wirtz et al., 2016b). Thus, the business model can be defined 

as the “design or architecture of the value creation, delivery, and capture mechanisms” (Teece, 

2010, p. 172). 

Business models’ components can also be aggregated into categories (Teece, 2018a) or 

dimensions (Clauss, 2017; Baden-Fuller & Heafliger, 2013). The three main dimensions 

usually considered are (1) value creation, (2) value proposition, and (3) value capture (Clauss, 

2017; Foss & Saebi, 2018). Respectively, these dimensions define how firms create value with 
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resources and capabilities, the portfolio of solutions, and how the proposition is translated into 

revenue (Clauss, 2017). In a more simplified way, the business model underlies the firm's go-

to-market strategy (Teece, 2010). 

 

2.1.1 Business model innovation 

 

Business model and business model innovation are fundamentally about the architecture 

of value creation, delivery, and capture (Foss & Saebi, 2018; Teece 2010). Therefore, the three 

main dimensions of the business model can also be considered for business model innovation, 

that is, value creation innovation, value proposition innovation, and value capture innovation 

(Clauss, 2017). Moreover, business model innovation (BMI) literature can be clustered in 

organizational factors, environmental factors, societal factors, and products and services as 

main drives of BMI (see Kraus, Filser, Puumalainen, Kailer, & Thurner, 2020). 

Business model innovation dimensions have several components and can be aggregated 

in subconstructs for a more holistic understanding of how firms do business (Claus, 2017; 

Clauss et al., 2020; Zott et al., 2011). While complementarity between components is a key 

aspect of business models, novelty in changing those complementarities is the key aspect of 

business model innovation (Foss & Saebi, 2018). Moreover, aligning the dimensions of the 

business model over time, especially value creation with value capture, may be critical for 

successful business model innovation (Sjödin et al., 2020). Table 1 shows the subconstructs of 

business model innovation. 

 

Table 1 

Subconstructs of business model innovation 
Business model innovation dimension Business model innovation aggregated subconstructs 

Value creation innovation (1) new capabilities, (2) new technologies/equipment, (3) new 

processes and structures, and (4) new partnerships 

Value proposition innovation (5) new offerings, (6) new customer segments/markets, (7) new 

channels, and (8) new customer relationships 

Value capture innovation (9) new revenue models and (10) new price and/or cost structures 

Source: Clauss (2017) 

 

What actually is considered as a business model innovation is also an ongoing debate 

(Foss & Saebi, 2017; Spieth, Schneckenberg, & Ricart, 2014; Wirtz, Göttel, & Deiser, 2016a). 

While some authors also consider the business model itself the innovation (Snihur et al., 2021; 
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Teece, 2010), others consider incremental changes, such as reconfiguration (Clauss et al., 2020; 

Khanagha et al., 2014) and/or as an enabler for innovation (Zott et al., 2011). Foss and Saebi's 

(2017) literature review considers an integrative typology for the dimensionalization for the 

business model innovation (BMI) scope (modular or architectural) and novelty (new to the firm 

or new to the industry). 

Therefore, business model innovation is not restricted to radical business model 

innovation or entirely new business models but also contemplates incremental changes that may 

help advancements in the concept (Clauss et al., 2020). Therefore, business model (BM) 

innovation can be defined as “designed, novel, and nontrivial changes to the key elements of a 

firm’s BM and/or the architecture linking these elements” (Foss & Saebi, 2017, p. 216). Table 

2 shows the business model innovation typology. 

 

Table 2 

Business Model Innovation Typology 

N
o

v
el

ty
 

Scope 

 Modular Architectural 

New to firm Evolutionary BMI Adaptive BMI 

New to industry Focused BMI Complex BMI 

Source: Foss and Saebi (2017, p. 217) 

 

Thus, activities related to business model innovation range from incremental changes of 

business model components that go towards an evolution of the model up to parallel business 

models that could replace the existing business model (Khanagha et al., 2014). In addition, the 

use of "design" in these definitions of business model and business model innovation implies 

that top management action is required (Foss & Saebi, 2018, Teece, 2010) 

Accordingly, another important aspect of designing or adopting good business models 

is that capabilities can be built or acquired to transform the organization and close technology, 

market, and business model gaps (Teece, 2019; Teece & Linden, 2017). Therefore, firms can 

innovate in the dimensions of the business model (Clauss, 2017). From this perspective, 

dynamic capabilities or open innovation literature may offer valuable insights into the business 

model innovations’ internal antecedents since changes in the external environment are 

considered (Foss & Saebi, 2017). 
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2.1.2 Business model innovation and technology 

 

Another important aspect in this context is the interaction between business models and 

technology management (Massa et al., 2017; Snihur et al., 2021; Zott et al., 2011) to bring 

technological innovations to the market and capture value from investments (Chesbrough & 

Rosenbloom, 2002; Cozzolino, Verona, & Rothaermel, 2018; Tidd, Besant, & Pavitt, 1997; 

Wei et al., 2014). In this interaction, complementary assets and the aspects of business model 

design, especially the value capture dimension, will determine which businesses will be 

successful in profiting from technological innovations and sustain competitive advantage 

(Snihur et al., 2021; Teece, 1986, 2018b). 

In essence, while the business model design will define technological trajectories 

(Teece, 2010) and firm growth from innovation (Wei et al., 2014), the architecture defines how 

the activities of a firm are bundled and linked to each other, in other words, an activity system 

that determines how the business is done (Foss & Saebi, 2018). Thus, the interaction between 

components allows the business model to be an enabler of innovation, as well as the innovation 

itself (Zott et al., 2011). As shown earlier, new business models can be considered innovations 

(Teece, 2010) and are as valuable as innovative new technology (Chesbrough, 2010). 

Moreover, the current wave of digitalization is leveraging IT for business model 

innovation (Legner et al., 2017). As a strategic matter, business model innovation considers the 

path dependencies (current position and the paths ahead) which will affect the business in the 

future (Khanagha et al., 2014; Teece, 2010; Teece et al., 1997). Hacklin et al. (2018) argue that, 

instead of developing a parallel business model, business model innovation through changes in 

the primary business model offers a better fit to deal with value migration due to industry 

convergence and digital disruption. 

Coping strategies to handle uncertainty are particularly relevant for decision-makers of 

IT firms, such as software providers, since technology innovation and business model 

innovation are strictly tied in this industry (Schneckenberg, Velamuri, Comberg, & Spieth, 

2017, Teece, 2018b). Furthermore, IT alone is not capable of impacting the organization's 

performance, IT-dependent strategies initiatives are also required, and capabilities for IT to 

fulfill its role as a component for economic value creation and appropriation (Piccoli & Ives, 

2005; Schneckenberg, Benitez, Klos, Velamuri, & Spieth, 2021). 

Additionally, the centrality of experimentation, in other words, trying new combinations 

of resources (Foss & Klein, 2012), revising capabilities (Zahra et al., 2006), and discovering 
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new models (Mcgrath, 2010) may offer competitive differentiation, and consequently widen 

the gap between competitors, such as by differences on core resources and capabilities (Helfat 

& Lieberman, 2002). Cozzolino et al. (2018) observe that while disruptive technologies offer 

opportunities and favor incumbents' experimentation with business models’ dimensions, 

disruptive business models are subsequent and redefine the dimensions of the business model, 

threatening incumbents. 

Conversely, Teece and Linden (2017) note that the challenge of experimenting with new 

business models is higher in an existing firm than in startups as it requires capabilities to 

transform resources while the firm still needs to maintain organizational coherence. In addition, 

developing innovation initiatives enabled by Information Technology (IT) with new business 

models separately from the existing business practices causes a coupling and decoupling 

problem that potentially can disrupt the organization (Ravichandran, 2018). 

For Baden-Fuller and Heafliger (2013), the business model choice determines the nature 

of complementarity between business models and technology, which also determines the path 

to monetization and profits. In this context, innovating a business model depends on the value 

creation, how the delivery and appropriating mechanics are coupled, thus, ranging from 

architectural to modular changes if tightly interdependent or loosely coupled, respectively (Foss 

& Saebi, 2017). 

Gambardella et al. (2021) argue that profiting from emerging, enabling, or general 

technologies is fundamentally different and requires an appropriate business model. In addition, 

the development of successful business models with IT-enabled innovations using these 

technologies can then be achieved through novelty in leveraging resources and tightly coupling 

innovation efforts with the core organization (Ravichandran, 2018). In this context, digital 

business models offer novel ways of value proposition and value creation for both traditional 

businesses and new entrants to capitalize on the opportunities provided by digital technologies 

(Broekhuizen, Broekhuis, Gijsenberg, & Wieringa, 2020). 

Furthermore, since a key aspect for new business models is experimentation, which can 

happen within firms and across industries, firms can build superior capabilities and better 

models (Mcgrath, 2010). Karimi and Walter’s (2015) research point out that the 

microfoundations of dynamic capabilities have an important role for enterprises to avoid being 

disrupted by developing new business models to respond to disruptive innovations. In addition, 

Ravichandran (2018) indicates addressing changes in the business environment effectively, 

enterprises can assemble resources and capabilities in innovative ways to provide market 

demands with new products and services. Accordingly, flexibility with resources is important 
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to compete in dynamic markets, since it provides the organizational readiness for digital 

innovation (Lokuge, Sedera, Grover, & Xu, 2019). 

2.1.3 Business model and strategy 

 

Business model and strategy are interrelated concepts (Achtenhagen, Melin, & Naldi, 

2013; Khanagha et al., 2014; Foss & Saebi, 2017). This is mainly because both concepts have 

value as a recurring theme (Richardson, 2008). Notably, management and strategy scholars 

have emphasized different aspects to explain the concept (see Zott et al., 2011). While some 

authors agree in the debate that business models and strategy are fundamentally different 

concepts (Casadesus-Masanell & Ricart, 2010; DaSilva & Trkman, 2014; George & Bock, 

2011; Foss & Saebi, 2017, 2018; Teece, 2010), others disagree and consider business models 

as an extension of strategy (Massa et al., 2017). 

In addition to the debate of whether or not a business model is different from strategy 

and has a distinct place in the literature as a theory (Foss & Saebi, 2018), one interesting 

perspective is this debate is viewing business models as a connector between theories. 

Therefore, it would have a distinctive place in the strategic management field as a “membrane” 

(Ritter & Lettl, 2018). Figure 1 shows this perspective. 

 

 
Figure 1. Business models as a membrane 
Source: Ritter and Lettl (2018) 
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Indeed, this view may help advance the strategic management field knowledge since the 

digital transformation context is pushing a multidisciplinary discussion (Broekhuizen et al., 

2020; Verhoef et al., 2021). In addition, designing a profitable business model capable of 

sustaining competitive advantage is the foundation for business strategists (Teece, 2010). Some 

authors stress the importance of strategic agility and capabilities to transform and renew 

business models (Doz & Kosonen, 2010), others how business model innovation helps strategic 

renewal (Khanagha et al., 2014). However, the often lack of clarity to distinguish business 

models from strategy (Spieth et al., 2016) hinders the theoretical advancements in the business 

model literature (Foss & Saebi, 2018). 

Casadesus-Masanell and Ricart (2010, p. 204) argue that the “business model is a 

reflection of its realized strategy”. Similarly, Teece (2010) views business models as the firm’s 

go-to-market strategy. While Richardson (2008) argues that the activities of a firm’s business 

model represent the implementation and execution of the proposed strategy, DaSilva and 

Trkman, (2014) argue that strategy shapes the development of capabilities in a long-term 

perspective for future changes in the business model. 

In this sense, Rumelt (2011) set the tone for quality and proposed that the kernel of good 

strategy has (1) prescient diagnoses, (2) the guiding policy, and (3) coherent action. Within 

these views and for the context of this work, strategy refers to “the choice of business model 

through which the firm will compete in the marketplace” (Casadesus-Masanell & Ricart, 2010, 

p. 196). 

 

2.2 Dynamic capabilities 

 

To remain competitive in the business environment and meet market demands, 

enterprises need frequent adjustments. Otherwise, a once successful business model becomes 

outdated (Achtenhagen et al., 2013; Wirtz et al., 2010), and/or the strategy may not work as 

intended (Teece, 2014). However, path dependencies of firms constrain the actions necessary 

for this continuous transformation. Thus, besides keeping competitors at bay and timing market 

entry, a successful strategy to overcome the firm's legacy and at the same time leverages internal 

strengths is a complementarity to the dynamic capabilities of the firm (Teece, 2019). 

While they are analytically distinct concepts, strategy and dynamic capabilities are, in 

practice, closely related. For instance, sensing is important to dynamic capabilities but 

also contains a strong element of diagnosis, which is important to strategy; seizing needs 

to be connected to both a guiding policy and coherent action; and transforming that is 
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value protecting and enhancing requires a guiding policy and coherent action (Teece, 

2019, p. 15). 

 

Therefore, either a business model adaptation or innovation is required (Foss & Saebi, 

2018). Additionally, an increasingly digital and accelerated competitive environment rewards 

novel business models with fast implementation and continuous updates (Teece & Linden, 

2017). This dynamic pushes innovative responses from firms to renew competencies 

accordingly to the changes in the business environment, especially when future competition 

and markets are difficult to determine (Demil & Lecocq, 2010; Teece et al., 1997). 

 

2.2.1 The dynamic capabilities context 

 

Moreover, as information becomes digital, the entry barriers in the market are lowered, 

businesses are exposed to different risks, and competition loses its physical and geographical 

barriers (Albertin, 2010). For entrepreneurs, the digital context is particularly relevant since 

digital technologies are imbued with low entry barriers, unique characteristics, and affordances 

that ease the process of transforming innovative ideas into market offerings, which may disrupt 

incumbents (Nambisan et al., 2019; Saarikko et al., 2020). 

Thus, anticipation under uncertainty (Knight, 1921) of markets, technologies, and the 

business ecosystem is required (Teece, 2019). In addition, it is also necessary a strategy 

(Khanagha et al., 2014; Schneckenberg et al., 2017; Teece, 2018b) and capabilities that 

combined are capable of creating and refining business models for continuous development of 

IT innovations, organizational change (Teece, 2014, 2018a; Wheeler, 2002; Zott and Amit, 

2001), and to profit in the digital economy (Teece, 2018b). 

The next-generation competition demands that enterprises are prepared to deal 

differently with a dynamic competition, a semi-globalized world, a multi-invention context, 

business ecosystems, and organizational capabilities (Teece & Linden, 2017). Thus, doing 

business in the digital era is continuously more challenging and complex (Albertin & Albertin, 

2016). 

In this environment, management needs to be entrepreneurial to succeed (Teece, 2007). 

All of the listed characteristics of the next generation of competition (Teece & Linden, 2017) 

are important to comprehend this complex environment that fosters innovation. In this sense, 

besides providing competitiveness, highest-order organizational capabilities also determine, if 

effective, which firm will prosper (Teece, 2019). 
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Capabilities consist of resources and activities (Afuah, 2014), and can simply be defined 

as the “firm’s capacity to deploy resources for a desired end result” (Helfat & Lieberman, 2002, 

p. 725). Capabilities organize activities and get things done that cannot be accomplished by 

using the price systems (Teece & Pisano, 1994). In addition, deploying resources is more of a 

routine capability, while developing capabilities requires intention (Helfat & Lieberman, 2002). 

Thus, resources are firm-specific assets owned or controlled by the firm (Amit & Schoemaker, 

1993) that consequently determines the firm position (Teece et al., 1997). In addition, resources 

are essential for entrepreneurial judgment (Foss & Klein, 2012), which needs to be considered 

for sustainable competitive advantage (Barney, 1991; Teece, 2007). 

Activities are what the firm does to transform resources and how these resources are 

used to create and capture value (Afuah, 2014; Mathews, 2010). While the allocation of 

activities reflects the firm design (Richardson, 2008), the combination and recombination of 

activities are the strategic paths entrepreneurs choose for increasing returns (Mathews, 2010). 

It also represents an ‘image’ of the entrepreneurial judgment about productive opportunities 

based on the dynamics of the external and internal environment of the firm (Penrose, 

1959/2009). 

From this perspective, processes can be defined as the “specific ordering of work 

activities across time and place, with a beginning, an end, and clearly identified inputs and 

outputs: a structure for action” (Davenport, 1993, p. 5). Thus, organizational processes include 

operational processes and management processes (Radhakrishnan Zu, & Grover, 2008). In 

other words, the essence of the firm (Teece et al., 1997). 

Besides resources, activities and routines are needed for the entrepreneurial account of 

the firm, the improvement, combination, and recombination in bundles generates organizational 

learning that unfolds by building organizational capabilities (Mathew, 2010). Organizational 

capabilities refer to one of two interconnected but analytically different categories, the ordinary 

and dynamic capabilities. While the former is mostly operational, the latter is considered 

strategic (Teece, 2012, 2014, 2019). Whereas ordinary capabilities address the technical 

efficiency of current activities (routines) through, for example, best practices, dynamic 

capabilities allow enterprises to adapt, orchestrate, and innovate (Teece, 2012, 2014). 

Accordingly, attributes are imagined by the profit-seeking entrepreneur beliefs and 

future expectations and can be defined as “characteristics, functions, or possible uses of assets, 

as perceived by an entrepreneur (Foss & Klein, 2012, p. 112). This subjective view of what a 

firm can accomplish with its resources can be drawn from Penrose's (1959/2009) productive 

opportunity and Kirzner's (1966) notion of capital goods. Moreover, given that assets are 
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heterogeneous and transaction costs are positive, the owner or future owners of an asset cannot 

know all valued attributes without full knowledge (Barzel, 1997). Foss and Klein (2012) 

corroborate with Barzel (1997) and explain that, under Knight's (1921) uncertainty, all relevant 

attributes of an asset are probably not known when production decisions are made, let alone the 

prediction of future attributes with certainty. 

Among unlimited wants for scarce resources, managers must allocate, especially when 

innovation and change are necessary (Teece, 2014, 2019). Moreover, exercising decision-

making about resources (judgment) requires ownership and making complementary 

investments of the business ideas to profit by providing solutions to customers (Foss & Klein, 

2012, 2020). In addition, value arises from combinations of difficult to imitate heterogeneous 

resources and intangible assets, such as knowledge and firm-specific capabilities that cannot be 

priced (Teece, 2014, 2019). Hence, the entrepreneurial firm is organized around an unpriced 

resource bundle (Foss & Klein, 2012; Lippman & Rumelt, 2003). 

Entrepreneurship has been viewed mostly as innovation (Schumpeter, 1911/1934), 

alertness to opportunities (Kirzner, 1973), but also ability to adjust, charismatic leadership, and 

judgment (Foss & Klein, 2012). The concept of the entrepreneur can be traced back to the 18th 

century to the systematic analysis of the economic agents by Richard Cantillon, who viewed 

entrepreneurs as uncertainty bearers that engage in the economy to realize profits in the future 

(Foss & Klein, 2012; IBGE, 2018; Teece, 2016). 

It is widely accepted now that entrepreneurial firms are important for economic growth 

(IBGE, 2018; Mathews, 2010; Zahra et al., 2006). In this sense, entrepreneurs are the reason 

firms exist, thus, associated with the development and design of business models (Zott & Amit, 

2007). The entrepreneurial process reconfigures and builds new ordinary and dynamic 

capabilities, allowing differentiated use of existing resources and conceiving new resources 

(Zahra et al., 2006). Moreover, entrepreneurial action mediates technology, innovation, and 

value creation, which requires insights into technology and the market (Chesbrough & 

Rosenbloom, 2002). 

Thus, the entrepreneurship function is broader and not just to economize transaction 

costs, mitigate hazards, and destroy or return market equilibrium (Foss & Klein, 2012; Teece, 

2007, 2016). On the one hand, Teece et al. (2016) emphasize the entrepreneurial management 

function in orchestrating resources. On the other hand, Foss and Klein (2012) argue that in order 

to realize their vision, entrepreneurs engage in entrepreneurial judgment (Foss & Klein, 2012), 

which ultimately is human action (Mises, 1949). Accordingly, entrepreneurship, in essence, is 

action under uncertainty from individuals who continually combine and recombine resources 
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(Foss & Klein, 2012, 2020). Thus, entrepreneurship can be conceptualized as “judgmental 

decision making that takes place in a market setting under uncertainty” (Foss & Klein, 2020, p. 

368). 

Although entrepreneurship is recognized as important, entrepreneurs are absent from 

regular day-to-day business tasks and processes in the entrepreneurship literature (Foss & 

Klein, 2012). For Schumpeter (1911/1934) and Kirzner (1973), not only entrepreneurship is 

dissociated from the firm, the possession of capital goods is not a necessary condition for 

entrepreneurship (Foss & Ishikawa, 2007). Furthermore, in their views, the entrepreneur is a 

pure genius that destroys market equilibrium and the means to explicate the market returning 

to equilibrium, respectively (Foss & Klein, 2012; Teece, 2007). In contrast, Foss and Klein 

(2012) draw from Knight (1921) to argue that the owner is the ultimate decision-maker that 

exercises judgment of resource allocation, which implies that judgment requires asset 

ownership. 

Conversely, managers are usually absent or treated only as operational machines in the 

business plan, economic theory, and in theories of the firm (Teece, 2007, 2014, 2019), even 

though judgment (Foss & Klein, 2012) and managerial capabilities (Adner & Helfat, 2003; 

Helfat & Martin, 2015; Helfat & Peteraf, 2015) are heterogeneous. Accordingly, managerial 

decisions about orchestrating resources and capabilities occur in environments with intra-

organizational conflicts, uncertainties, and complexity (Adner & Helfat, 2003; Amit & 

Shoemaker, 1993). Thus, managerial cognition affects resource renewal and path dependencies 

of the firm (Danneels, 2011) that partially affects the dynamic managerial capabilities that may 

contribute to strategic change and performance of these firms under these conditions (Adner & 

Helfat, 2003; Helfat & Martin, 2015; Helfat & Peteraf, 2015). 

Furthermore, the accessory concept of derived judgment explains that managers can act 

entrepreneurially even in most day-to-day decisions (Foss, Foss, & Klein, 2007, Nell, Foss, 

Klein, & Schmitt, 2021). In other words, by decision rights delegation of entrepreneurial 

judgment from the original entrepreneur of the business plan to non-owners, such as the board 

of directors, top management team, and managers that in turn exercise their own judgment (Foss 

et al., 2007; Foss & Klein, 2012). 

While discussing uncertainty, Knight (1921) and Mises (1949) defined the context of 

entrepreneurship and the essentiality of asset ownership for entrepreneurial action. Although 

management routines are still being performed (Knight, 1921), and employees have constraints 

regarding the business plan (Foss & Klein, 2012), Knight (1921) explains why under 

uncertainty managers have also an entrepreneurial function: 
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When, however, the managerial function comes to require the exercise of judgment 

involving liability to error, and when in consequence the assumption of responsibility 

for the correctness of his opinions becomes a condition prerequisite to getting the other 

members of the group to submit to the manager's direction, the nature of the function is 

revolutionized; the manager becomes an entrepreneur. (Knight, 1921, p. 276) 

 

In this context, employees act as “proxy-entrepreneurs” by holding decision rights (Foss 

& Klein, 2012). In other words, they have stewardship or the responsibility to exercise judgment 

under uncertainty (Foss & Klein, 2020). This is consistent with considerations of delegation of 

authority and local knowledge benefits (Mises, 1949; Penrose, 1959/2009), the notion of local 

autonomy of more decentralized organizations (Teece et al., 1997), resource cognition 

(Danneels, 2011), and views of the entire environment of the firm as an interpretation of what 

the entrepreneur thinks the resources possessed by the firm can accomplish (Penrose, 

1959/2009). 

In other words, making employees entrepreneurs themselves through decision rights to 

carry out the business plan or present new plans (Foss & Klein, 2012). Moreover, the delegation 

of decision rights in the context of innovation performance requires organizational designs and 

practices that incentivize employees to acquire and share knowledge (Foss et al., 2011). For 

instance, IT consumerization is changing firms' innovation capabilities. That is, changing 

capabilities as the IT department brings their technology preferences and the technology they 

use into the firm (Koch, Yan, Zhang, Milic, & Curry, 2019). 

Embedding scan, interpretation, processes to foster creativity, and information acquiring 

in the firm allow filtered information and knowledge to flow for decision-makers act upon is a 

desirable organization design (Foss & Klein, 2012; Knight, 1921; Teece, 2007). Therefore, it 

corroborates with Teece’s (2019) notion that the ability to recognize trends in technology and 

customer demands resides with the CEO, top management team, and in part, from individual 

managers. 

 

2.2.2 Dynamic capabilities framework 

 

According to Teece (2019), the dynamic capabilities framework resulted from strategic 

management scholars using economic principles to understand underlying questions related to 

firms, such as growth, organization, creation, innovation, competition, and how managers 

manage. Integrating the dynamic capabilities with economic theories is particularly interesting 

since it addresses the nature of the firm (Coase, 1937) and transaction cost (Williamson, 1975) 
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under uncertainty (Knight, 1921). From a technological point of view, Information and 

Communication Technologies (ICT) are of greater importance for reducing the economic cost 

of information, which has drastically reduced the transaction and administration costs since the 

advent of the Internet as information becomes cheaper (Amit & Zott, 2001; DaSilva & Trkman, 

2014; Malone, 2004; Shapiro & Varian, 1999). 

In this sense, the framework has received criticism (Barreto, 2010), and some authors 

do not consider resource-based, knowledge-based, and dynamic capabilities as full theories of 

the firm (Foss & Klein, 2012). However, the dynamic capabilities framework endeavors in the 

Cosean question of how the economy works by addressing why firms exist and not just 

assuming they are necessary (Teece, 2014, 2019). The framework emphasizes innovations in 

regimes of rapid technological progress, sets the boundaries of business enterprises, and 

acknowledges (to some extend) agency (Teece, 2007, 2019), which are the aspects that Foss 

and Klein (2012) pointed out to not consider the dynamic capabilities framework as a theory of 

the firm. 

As already hinted above, the dynamic capabilities change the organizational ordinary 

capabilities necessary for the enterprise make a living (Winter, 2003) and are created through 

change, extension and adaption of the existing resources, processes, and values (Karimi & 

Walter, 2015). They allow enterprises to align and reconfigure resources consistently with the 

enterprise strategy to address market demands and achieve competitive advantage (Teece, 2007, 

2014; Teece et., 1997). 

To enable a virtuous cycle to sustain performance and change accordingly to the 

business environment, firms need dynamic capabilities to create, integrate, and commercialize 

a continuous stream of innovation (Teece, 2007, 2014; Wheeler, 2002). In this sense, firms 

must also consider customer needs, technological possibilities, and business opportunities that, 

in turn, limit the business model (DaSilva & Trkman, 2014). 

The dynamic capabilities framework builds upon the Resource-Based View (RBV), 

which also draws from Penrose's (1959/2009) views of strategic use and heterogeneity of 

resources (Wernerfelt, 1984). On the one hand, the hallmark of RBV contributes to the strategic 

management literature view of resources, which has been useful to IS research, such as in 

analyzing firm performance and strategy (Wade & Hulland. (2004). RBV defines the criteria: 

valuable, rare, imperfectly imitable, and non-substitutable (VRIN) for resources combined with 

a unique strategy as the source of sustainable competitive advantage (Barney, 1991). 

Thus, it considers firms as collections of heterogeneous resources, which seems to be a 

necessary condition to entrepreneurship and is a large step forward from the homogeneous view 
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of resources (Foss & Ishikawa, 2007) from analysis of industrial organization economics 

(Porter, 1985), in which assets have the same attributes and transaction costs are absent from 

exchange markets (Foss & Klein, 2012). The framework acknowledges the importance of the 

internal and external environment of the firm and resources and capabilities as important assets 

for performance (Barney, 1991). 

On the other hand, it does not fully explain how resources and capabilities can sustain a 

durable competitive advantage (Foss & Ishikawa, 2007; Teece, 2014; Teece et., 1997) 

In addition, the RBV does not consider aspects that were present in the Penrosian view 

of resources that the framework is built upon (Mathews, 2010), such as managerial 

coordination, innovation, or entrepreneurship in the allocation of resources (Foss and Ishikawa, 

2007; Teece, 2014). Furthermore, it also seeks competitive equilibrium (perfect competition), 

in other words, static, no competition at all (Foss & Ishikawa, 2007). In this view, resources are 

always put to their best use (Foss & Ishikawa, 2007). However a strategy is needed for 

judgment, discovery, and creation of resource values (Lippman & Rumelt, 2003). Moreover, 

ownership of assets is required for experimental activity, such as trying new combinations to 

discover and create new attributes (Foss & Klein, 2012). 

Filling this gap, the dynamic capabilities framework considers the dynamic aspect of 

the orchestration of resources, strategy, and business model design (Teece, 2018a). While 

strategy sets up dynamic capabilities for a firm long-term perspective, dynamic capabilities 

constraints business models by shaping the development of capabilities in a medium-term 

perspective (DaSilva & Trkman, 2014). In addition, he framework considers the organizational 

conditions (Zahra et al., 2006), managerial and entrepreneurial competences (Teece, 2007), and 

the changes in the business environment to achieve and sustain competitive advantage, 

especially in rapid technological changes environments (Danneels, 2011; Teece, 2007, 2014; 

Teece & Pisano, 1994; Teece et., 1997). 

Besides bringing back some of Penrose's (1959/2009) views, the dynamic capabilities 

framework was grounded in Schumpeter's (1911/1934) economic perspectives of innovation 

and knowledge. Later developments in the framework build upon Kirzner’s (1973) views on 

entrepreneurship alertness to sense opportunities and return the economy to equilibrium. More 

recently, while reaffirming its distance from schools of economics that views resources as 

homogeneous (Porter, 1985), the framework stressed its compatibility with schools of 

economics such as the Austrians School of Economics with the concepts of innovation, 

entrepreneurship, imperfect information, uncertainty, and disequilibrium. In addition, the 
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framework further developed its concepts of evolutionary fitness from Evolutionary Economics 

and decision-making from Behavioral Economics (Teece, 2014, 2019). 

The framework offers insights that go towards a capability theory. Besides information 

gathering, assessment making, and giving directives, the framework assigns the role of 

resources orchestration to entrepreneurial management, such as in co-creation and non-priced 

assets. (Teece, 2014, 2019). In this regard, some assets the firm owns or controls can be bought 

in a market, for others is not possible (Foss & Klein, 2012; Lippman & Rumelt, 2003). In this 

sense, entrepreneurial judgment is not a resource with a market price and is considered 

complementary to resources since it is necessary for value creation and combining scarce 

resources (Foss & Klein, 2012, 2020). 

In this context, capabilities and firm-specific knowledge are scarce and often difficult 

to imitate (Teece, 2014). They affect what an entrepreneur does, and how he does it may be 

determined by transaction costs (Amit & Zott, 2001; Foss & Klein, 2012) since capabilities 

must be bought or built (Teece, 2014, 2019). In addition, ownership and dynamic capabilities 

are complementary to explain sustainable competitive advantage (Teece, 2007). They are also 

complementary to the relation between entrepreneurs and managers to explain a key tenet of 

strategic management, the heterogeneity among enterprises, which ultimately are a bundle of 

resources (Foss & Klein, 2012; Matthews, 2010; Zahra et al., 2006). 

In addition, Danneels (2011) argues that managers exercising resource cognition is a 

missing link of the dynamic capabilities framework. According to Teece (2019, p. 3), “the basic 

argument is that firms differentiate themselves through learning, entrepreneurship, innovation, 

and astute decision making; in short, firms are differentiated by their capabilities, especially 

their capabilities to decide, to innovate, and to change”. 

 

2.2.2.1 Dynamic capabilities, two contradictory views 

 

The dynamic capabilities framework established itself as one of the main topics in 

strategic management (Di Stefano, Peteraf, & Verona, 2010) and one of its most influential 

theoretical lenses in the last two decades (Schilke, Hu, & Helfat, 2018). Fundamentally, the 

literature on this framework has two contradictory views, which fostered integrative models (Di 

Stefano, Peteraf, & Verona, 2014; Meirelles & Camargo, 2014; Peteraf, Di Stefano, & Verona, 

2013; Teece, 2014). 
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While one view describes dynamic capabilities as best practices, thus replicable and 

cannot be the source for competitive advantage (Eisenhardt & Martin, 2000), the other 

considers dynamic capabilities important for sustainable competitive advantage (Teece, 1997). 

The latter view is mentioned more often in the literature (Schilke et al., 2018) and is 

conceptualized as “the firm's ability to integrate, build and reconfigure internal and external 

competencies to address rapidly changing environments” (Teece et al., 1997, p. 516). 

Another important aspect of this framework is that the notion that the environment is 

not of the industry but the ecosystem composed of a community of organizations, institutions, 

regulators, and individuals that impact the enterprise, its customers, and supplies (Teece, 2007). 

This community of organizations composes an inherently dynamic business ecosystem that co-

evolves with technologies, capabilities, and strategy. Thus, requiring that firms deal with 

uncertainty and the development and maintenance in the alignment of assets to deliver value to 

customers (Teece, 2007, 2012, 2018b, 2019). 

Moreover, since reconfiguration and transformation are necessary for change, 

decentralization and more information may help decision-making (Malone, 2004), firm growth 

(Penrose, 1959/2009), sensing market demands, and evaluate competitors (Teece et al., 1997). 

In this sense, IT has an enabling role for firms develop capabilities and skills, that is, firms can 

now develop new capabilities and skills baucase of IT (Day, 1994). 

The two different research streams also differ in the conditions in which dynamic 

capabilities can offer a competitive advantage, namely, how dynamic capabilities functions 

(Peteraf et al., 2013; Teece, 2014). Teece (1997) argues that the frameworks apply especially 

in rapidly changing (technological) environments. Conversely, Eisenhardt and Martin (2000) 

argue that in high-velocity markets the boundaries are blurred, thus, making dynamics 

capabilities unstable. 

Environments of rapid technological change are often used interchangeably with hyper-

competition, high-velocity, turbulent environments to describe competition in technological 

settings (Wheeler, 2002; Wirtz et al., 2010). In fact, these environments are the necessary 

conditions for entrepreneurial discovery and creation that rely on the strategic logic of sense, 

capturing, and exploring opportunities (Alvarez & Barney, 2007; Roberts & Eisenhardt, 2003). 

More precisely, decision-makers imagine opportunities (Foss & Klein, 2012; Klein, 2008) and 

endeavor to build the future envisioned (Teece, 2019). Therefore, entrepreneurs, managers, and 

leaders in these environments rely on instincts and actions to sense and seize (Teece, 2014). 

In this context of disequilibrium, strategizing to earn profits requires innovative activity 

in combination and recombination of resources, activities, and routines that drive competition 
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in an open economy (Mathews, 2010; Roberts & Eisenhardt, 2003). It places the entrepreneur, 

“the driving force of the whole market system” (Mises, 1949/1998, p.249), and decision-makers 

of a firm (Foss & Klein, 2012) in a business environment, often global, of strong innovation-

driven competition (Teece, 2014). 

Therefore, the entrepreneurial process can be better understood not as opportunity or 

discovery, but judgment, as it requires purposeful behavior to deal with uncertainty (Foss & 

Klein, 2012). This process defines the interplay between orders of (dynamic) capabilities and 

the firm’s strategy in a defensible business model (DaSilva & Trkman, 2014; Teece, 2018a). 

Thus, judgment frames the action in entrepreneurship more accurately (Foss & Klein, 2020). 

 

2.2.3 Highest-order dynamic capabilities 

 

Analytically, the dynamic capabilities can be disaggregated into sensing, seizing, and 

transforming capabilities (Teece, 2007) and differentiated by orders (Collis, 1994; Daniel, 

Ward, & Franken, 2014; Teece, 2014; Wang & Ahmed, 2007; Winter, 2003). Although the 

number of orders of capabilities can be indefinitely be created (Collis, 1994), it would lead to 

regress and no durable advantage (Teece, 2014). 

Moreover, the microfoundations’ notion (Felin, Foss, & Ployhart, 2015; Lippman & 

Rumelt, 2003; Teece, 2007) further develops the understanding of routines and capabilities due 

a decomposition approach. For instance, this notion can be used for analytical explanations of 

individuals, processes, and structures (Felin, Foss, Heimeriks, & Madsen, 2012) of dynamic 

managerial capabilities (Adner & Helfat, 2003; Helfat & Martin, 2015; Helfat & Peteraf, 2015) 

and for building dynamic capabilities (Teece, 2007; Warner & Wäger, 2019; Zahra et al., 2006). 

The microfoundations (second-order) of dynamic capabilities (Teece, 2007) change 

firms’ ordinary capabilities and develop new ones through “actions that constitute astute 

managerial decision making under uncertainty” (Teece, 2018a, p. 41). Dynamic capabilities 

(sense, seize, and transform) can also be referred to as competencies (Teece, 2014, 2018a) and 

are the highest-order dynamic capabilities that define how the enterprise will strategize to solve 

problems and exploit opportunities with innovation and business models (Teece, 2018a). 

Moreover, dynamic capabilities and the elements of strategy and innovation interrelate 

(Teece, 2014). Both the entrepreneur and the top management team have a major role in this 

relation, synthesizing information about customers’ needs, environment, and technology 
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possibilities for research investment and coherent action (Teece, 2007), especially for the digital 

transformation of SMEs (Soluk & Kammerlander, 2021; Wittenstein, 2020). 

Thus, higher-order dynamic capabilities, or simply dynamic capabilities, aggregate and 

direct the various ordinary capabilities and the second-order dynamic capabilities (Teece, 

2018a). They describe the firms’ “capacity (1) to sense and shape opportunities and threats, (2) 

to seize opportunities, and (3) to maintain competitiveness through enhancing, combining, 

protecting, and, when necessary, reconfiguring the business enterprise’s intangible and tangible 

assets” (Teece, 2007, p. 1319). In this context, firms can pursue a digital transformation by 

building dynamic capabilities for the digital context. That is, with the micro-foundations of 

digital sensing, digital seizing, and digital transforming capabilities (Warner & Wäger, 2019). 

Sensing is the diagnosis in entrepreneurial decision-making, which involves individual 

capabilities, scanning the environment, and monitoring the market (Teece, 2007, 2014). Day 

(1994) argues that market-driven organizations (i.e. firms that stay close to customers and ahead 

of competitors) have superior capabilities for market sensing and customer linkage to the firm. 

Moreover, entrepreneurial and market orientation can be considered organizational capabilities, 

thus, being possible possible to incorporate them into the organization's routines (Zahra, 2008). 

Given the context of uncertainty, that knowledge is dispersed, individuals have bounded 

rationality, sheer ignorance, and prices do not account for all combination of assets, 

entrepreneurial activity has in such a setting (and in a broad sense) a “search” component (Foss 

& Klein, 2012). Thus, this capability has cognitive aspects, which is also important for business 

model innovation (Spieth et al., 2014). 

Therefore, embedding entrepreneurship in organizational processes and routines is 

desirable to form analytical systems to: direct internal R&D and select new technologies; tap 

suppliers and competitors’ innovation; developments in exogenous science and technology; 

identify target market segments, change in customer needs, and customer innovation (Teece, 

2007). In the digital context, sensing encourages digital innovation (Kohli & Melville, 2019), 

and the digital sensing capabilities may consist of microfoundations such as digital scouting, 

digital scenario planning, and digital mindset crafting (Warner and Wäger, 2019). 

This capability usually requires (and is complemented by) investment in research and 

related activities (Teece, 2007). Thus, when entrepreneurship begins (Foss & Klein, 2020). 

“Because of uncertainty, entrepreneurs/managers must make informed conjectures about the 

path ahead. These conjectures become working hypotheses that can be updated as evidence 

emerges. Once a new evolutionary path becomes apparent, quick action is needed” (Teece, 

2007, p. 1323). In terms of Foss and Klein (2020), the beliefs about the present, possible futures, 
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and the ability of the entrepreneurs to bring (from subjective perspectives) the preferred desires 

about the future will require action, which also requires stewardship or responsibility of 

production assets and decisions. 

Seizing is mostly managerial and requires a guiding policy and coherent action (Teece, 

2014). Accordingly, organizational structure, procedures, and incentives influence the strategic 

path to seize the opportunities (Foss & Klein, 2012). Teece (2007) explains that in the presence 

of increasing returns, strategizing around investments decisions, getting the timing right, 

building on increasing return advantages, and leveraging products and services from one 

application to another is necessary. 

According to Foss and Klein (2020), when entrepreneurship proper begins because 

investments are made. Moreover, selecting (or designing) the right business model and the 

technologies related to the profitable commercialization of innovations will define business 

success (Teece, 2007). Refining the business model once it is in place is also important, and 

one way to operationalize the necessary changes is through business model innovation (Teece, 

2018a). Thus, seizing challenges goes beyond objective investments decisions of when, where, 

and how much to invest (Teece, 2007). 

Accordingly, microfoundations involve decision-making to act upon resources and 

investments (Teece, 2007). Thus, dependent on how the entrepreneur/manager envisions 

combinations and uses of heterogeneous resources (Foss & Klein, 2012) to seize what has been 

sensed (Teece, 2007). The microfoundations of seizing can be considered as (1) selecting 

product architecture and business models, (2) selecting the enterprise boundaries, (3) managing 

complements and platforms, and (4) avoiding bias, delusion, deception, and hubris (Teece, 

2007). Warner and Wäger (2019) identified strategic agility, rapid prototyping, and balancing 

digital portfolios as microfoundations of digital seizing capabilities for digital transformation. 

Transforming also requires a guiding policy and coherent action but is mostly about 

leadership (Teece, 2014). The microfoundations of managing transforming are (1) 

decentralization and near decomposability, (2) cospecialization, (3) governance, and (4) 

knowledge management. For instance, transformation is an organizational skill that needs to be 

learned and exercised constantly (Teece et al., 1997), such as by periodically modest changes 

to close capabilities gaps (Teece, 2918a, 2019). In an analogy by the terms of Foss & Klein 

(2020), the transformation will bring the desired end to the realignment of structure and culture, 

aligning existing capabilities and investment in additional capabilities (Teece, 2018a). 

Accordingly, the dynamic capabilities framework is appropriate to examine the changes 

caused by the digital transformation (Nasiri, Ukko, Saunila, Rantala, & Rantanen, 2020a). In 
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addition, digital transforming capabilities may consist of microfoundations such as navigating 

innovation ecosystems, redesigning internal structures, and improving digital maturity (Warner 

& Wäger, 2019). Figure 2 demonstrates how the basic logic of the dynamic capabilities 

framework is structured. 

 

 
Figure 2. The Logical Structure of the Dynamic Capabilities Framework 
Source: Teece (2014) 

 

In sum, dynamic capabilities are vital for firms’ long-term objectives, such as survival 

and growth (Teece, 2014). Furthermore, strong dynamic capabilities (Helfat et al., 2007; Teece, 

2007) (i.e. effective dynamic capabilities) are essential to maintain profitability (Teece, 2014, 

2018a). They also enhance business model change (Achtenhagen et al., 2013; Teece, 2018a) 

and environment adaptation (Teece, 2010). 

Achtenhagen et al. (2013) argue that dynamic capabilities are critical to shape, adapt 

and renew business models, and respective activities support strategizing actions that sustain 

and act as complementarities to value creation. In addition, Foss and Klein’s (2012) judgment 

approach to entrepreneurship gives micro details to the underlying notions of dynamic 

capabilities. 

Despite the criticism of the microfoundations notion (see Felin et al., 2015), this 

perspective applied to dynamic capabilities in the digital context may help understand how 

digital transformation unfolds in practice (Vial, 2019). Moreover, conceptualizing as digital 

sensing, sizing, and transforming may contribute to theoretical advancements of the necessary 
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digital capabilities, contributing to a strategic renewal of business models, culture, and a 

collaborative approach (Warner and Wäger (2019). Table 3 shows relevant research which 

considered highest-order dynamic capabilities (sensing, seizing, and transforming) and their 

main contributions. 

 

Table 3 

Highest-order dynamic capabilities in the digital context 
Authors (year) 

Type of study/method 

Journal 

Main digital concept studied and the 

research contribution 

Main contributions to the dynamic 

capabilities literature in the digital 

context 

Helfat and 

Raubitschek (2018) 

 

Theoretical / n.a 

 

Research Policy 

Digital Ecosystem 

 

While focusing on ecosystems that 

involve digital multi-sided platform 

leaders, expanded the discussion of 

dynamic capabilities in ecosystems in the 

context of the PFI framework. 

Proposed that three types of dynamic 

capabilities at a minimum are critical for 

platform leaders: innovation capabilities, 

environmental scanning and sensing 

capabilities, and integrative capabilities 

for ecosystem orchestration. 

Yeow, Soh, and 

Hansen (2018) 

 

Empirical / case study 

 

Journal of Strategic 

Information Systems 

Digital Strategy 

 

Found that while the (digital) strategy 

influences resources use, its’ deployment 

and subsequent refinement is supported 

by dynamic capabilities. 

Showed that the alignment process is 

enacted through sensing, seizing, and 

transforming dynamic capacities along 

with their attendant organizational 

actions. 

Koch et al. (2019) 

 

Empirical / case study 

 

Information Systems 

Management 

Digital Workplace 

 

Demonstrated how consumerization, 

while creating struggles, creates shared 

governance, power redistribution, and 

innovation for the IT workforce. 

Given the changes firms were making 

towards shared governance, the study 

found that IT departments, regarding the 

business strategy, progressed from 

sensing to seizing and on to 

transformation. The innovation 

capabilities of firms also increased and 

the innovations of firms extended beyond 

consumer technology to end-user 

interactions and application development 

approaches. 

Warner and Wäger 

(2019) 

 

Empirical / case study 

 

Long Range Planning 

Digital Transformation 

 

Defined digital transformation as “an 

ongoing process of strategic renewal that 

uses advances in digital technologies to 

build capabilities that refresh or replace 

an organization's business model, 

collaborative approach, and culture” (p. 

344). 

Proposed a process model for building 

dynamic capabilities for digital 

transformation. In the model, nine 

digitally based microfoundations are 

identified, underpinning the building of 

digital sensing, digital seizing, and digital 

transforming capabilities. 

Soluk and 

Kammerlander 

(2021) 

 

Empirical / case study 

 

European Journal of 

Information Systems 

Digital Transformation 

 

Consolidated the fragmented 

understanding and explained that the 

digital transformation process consists of 

three stages: digitalization process, 

product and service digitalization, and 

business model digitalization. 

In the context of family-owned SMEs, 

the study provided a list of specified 

dynamic capabilities. The study also 

explained their influence in the three 

stages of the digital transformation 

process, categorizing them as relating to 

sensing, seizing, or transforming 

activities. 

Source: organized by the author 

Note: Appendix C contains the complete systematic review process 
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2.2.4 IT capabilities and the digital context 

 

While IT enables and fundamentally transforms how firms organize and develop 

capabilities (Day, 1994), dynamic capabilities and strategy combined in a well-designed 

business model will guide the organizational transformation, aligning existing capabilities and 

the investments in additional capabilities (Teece, 2018a). 

The digital economy requires that firms rethink their IT infrastructure capabilities (Weill 

& Vitale, 2002) and entrepreneurial actions for building capabilities for digital options 

(Sambamurthy, Bharadwaj, & Grover, 2003). For Instance, IT has major roles for 

entrepreneurial operations (Steininger, 2018). However, despite the early calls for syncing IT 

capabilities literature with the evolving context of businesses in the digital era, theoretical and 

empirical knowledge about what capabilities are needed and the resources to build them in this 

context is scant (Kohli & Grover, 2008). 

Although IT as stand-alone is not a source of competitive advantage, IT still is an 

important resource that can add value to firms (Piccoli & Ives, 2005), especially when firms 

develop IT capabilities that may attract investments (Malaquias & Albertin, 2018) or enable 

them to do things differently (Day, 1994). In this context, Information Technology Capability 

(IT-C) literature in Information Systems (IS) is recognized for drawing from RBV to explain 

performance and business value from IT (Kohli & Grover, 2008). IT-C defines the firm’s ability 

to mobilize and deploy IT-based resources in combination with other organizational resources 

and capabilities (Bharadwaj, 2000). Within this literature, IT capabilities (Chae, Koh, & Park, 

2018; Pavlou & El Sawy, 2006) are considered as a key organizational capability (Wade & 

Hulland, 2004). 

Relevant research addressed whether the allocation of IT resources and organizational 

differences could explain performance variation, such as in turbulent environments (Aral & 

Weill, 2007; Bharadwaj, 2000; Chen et al., 2014; Pavlou & El Sawy, 2010). Although 

contradictory on firm performance has been found (Chae, Koh, & Prybutok, 2014), the extant 

literature on IT capabilities reinforces the key tenets of IT-C literature, exploring the 

relationship with other capabilities, such as IT-enabled dynamic capabilities (Queiroz, Tallon, 

Sharma, & Coltman, 2018; Yoshikuni & Albertin, 2017). For example, other capabilities 

considered are improvisational capabilities (Pavlou & El Sawy, 2010), relational and analytical 

information processing capabilities (Saldanha, Mithas, & Krishnan, 2017). 
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An insightful understanding of the relationship between IT capabilities and digital 

technologies is while IT capabilities focus is exploitation for superior organizational 

performance with the deployment of existing legacy resources capabilities, a digital business 

intensity has an exploration focus in strategic investment in cutting edge technology for future 

digital innovations, competitive advantage, and profits (Nwankpa & Datta, 2017). The concept 

of exploration and exploitation (ambidexterity) also draws from RBV and is similar to sense 

and seize dynamic capabilities (Teece, 2019). For O'Reilly & Tushman (2013), the dynamic 

capabilities framework is the appropriate lens to view firms’ ambidexterity. In this context, 

Randhawa, Wilden, and Gudergan (2021) demonstrated that while SMEs scale up and mature, 

capabilities can be deployed to develop an ambidextrous market orientation, consequently 

innovating the business model design and architecture. 

Therefore, the logical step for IT capability literature is to advance and contextualize 

digital innovations, shifting the investigations towards digital capabilities to account for the 

digital business environments (Wiesböck, 2018). Khin and Ho (2019) provide further evidence 

of this linkage, showing that digital orientation and digital capabilities have a positive effect on 

digital innovation, which in turn mediates performance. Wiesböck, Hess, and Spanjol (2020) 

reinvestigate IT-C in the context of digital product and services innovation, indicating positive 

finds and a dual role of the IT function on firm performance that enables and creates digital 

capabilities in this specific context. 

Although several digital innovation areas for future research have been identified, 

digital capabilities that enable digital innovations still need to be answered (Kohli & Melville, 

2019; Nambisan, Lyytinen, Majchrzak, & Song, 2017; Wiesböck & Hess, 2020). Some authors 

use digital-related capabilities refer to a broader term for capabilities towards the digital context 

(Nasiri et al., 2020a; Nasiri, Ukko, Saunila, Rantala, & Rantanen, 2020b). Thus, closer to the 

digitalization (Venkatesh et al., 2019) and strategic purposes (Aral & Weill, 2007). In this 

competitive environment enabled by digital technologies, building digital-related capabilities 

and reconfiguring resources to offer value through better products and services has been 

essential to business innovation since the dot-com business model era (Wheeler, 2002). 

Digital capabilities contemplate the affordances of digital technologies and can be 

considered an emergent concept (Nambisan et al., 2017; Osmundsen, 2020; Wiesböck, 2018; 

Wiesböck & Hess, 2018). They are built (Setia, Venkatesh, & Joglekar, 2013; Warner & Wäger, 

2019) and deployed in virtue of digital technologies (Ardolino et al., 2018). While some authors 

highlight the digital capabilities of products (Yoo et al., 2010), other authors that digital 

capabilities enable organizational capabilities (Wiesböck & Hess, 2020). For the latter, 
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organizations can participate in different configurations of innovation networks and 

information infrastructures (Lyytinen, Yoo, & Boland Jr, 2016). 

According to Wiesböck and Hess (2018), capabilities for digital innovation, henceforth, 

digital innovation capabilities require two complementary capabilities: digitalization 

capabilities and digital transformation capabilities. For instance, digitization is a necessary step 

towards digitalization and can offer several relational capabilities within dynamic capabilities 

that are important for internal and external cooperation (Witschel et al., 2019). 

Karimi and Walter (2015) explored the role of dynamic capabilities for building digital 

platform capabilities necessary for newspaper companies respond to the disruption caused by 

digital transformation. Ravichandran (2018) examined the antecedents on organizational 

agility, further theorizing the complementary interaction between digital capabilities and non-

IT capabilities in the context of digital platforms. In the Brazilian context, de Vasconcellos, da 

Freitas Jr, and Junges (2021) studied the role of digital capabilities in the relationship between 

organizational creativity and firm performance. 

Since firms can sense to respond to customer needs, For Setia et al. (2013) proposed 

that the digital design of the firm’s customer service unit as an antecedent to service capabilities, 

identifying customer orientation and customer response. Ardolino et al. (2018) identified eleven 

digital capabilities for service transformation: identification of users, identification of products, 

geo-localization, time-stamping, intensity assessment, condition monitoring, usage monitoring, 

prediction, adaptative (remote control), optimization and prescriptions, and autonomy. Levallet 

and Chan (2018) identified two digital capabilities: a flexible IT infrastructure and well-

developed information management capability. 

 

2.3 Innovation in the digital context 

 

Dynamic business environments require constant technological innovations. Thus, the 

understanding of the organization's competencies by managers becomes essential to maintain 

competitiveness (Danneels, 2002). As these environments become increasingly more 

technology-oriented, the perception is that organizational capabilities for agility, exploration, 

and exploitation are paramount for firms in the digital context (Sambamurthy et al., 2003, Vial, 

2019). In addition, the boundaries of industries are blurred in the digital economy (Zott & Amit, 

2001; Teece, 2018b). 
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On the one hand, some firms considered as pre-digital are initiating a digital 

transformation strategy to answer to these technological changes in the business environment 

(Chanias, Myers, & Hess, 2019; Matt et al., 2015) to account for these new technologies that 

are triggering disruptions (Vial, 2019). On the other hand, in addition to new firms considered 

as born-digital, some other firms have advanced in the development of a digital business 

strategy (Bharadwaj et al., 2013; Sia et al., 2016). The digital business strategy involves 

awareness and responsiveness to the competitive environment, which goes beyond optimizing 

operations (Mithas et al., 2013). 

Overall, the digital business strategy is aligned with the technology strategy. Thus, firms 

can improve their performance by leveraging digital resources that, in turn, help the formulation 

and execution of the organizational strategy to create differential value (Bharadwaj et al., 2013). 

From a broad perspective, this context in which firms are improving and refining their digital 

maturity with digital technologies (Kane et al., 2015) is considered a digital transformation and 

can be defined as “a process that aims to improve an entity by triggering significant changes to 

its properties through combinations of information, computing, communication, and 

connectivity technologies” (Vial, 2019, p. 118). 

In this sense, Warner and Wäger (2019) defined digital transformation from a dynamic 

capabilities perspective as “an ongoing process of strategic renewal that uses advances in digital 

technologies to build capabilities that refresh or replace an organization's business model, 

collaborative approach, and culture” (p. 344). Figure 3 shows this process that strategic 

responses rely on the use of digital technologies, enabling changes in value creation paths. 

 

 
Figure 3. Digital transformation process 
Source: Vial (2019, p. 122) 
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While this process requires innovative responses from firms, innovation is often traced 

back to Schumpeter (1911/1934). For instance, innovation literature received increased 

attention at the end of the past decades with innovation theory (Henderson & Clark, 1990), 

managing innovation (Tidd et al., 1997), profiting from innovation framework (Teece, 1986, 

2018b), and ambidexterity theory (Tushman & O'Reilly, 1996; O'Reilly & Tushman, 2013). 

Innovation also became one of the main topics of interest in the business model literature 

(Foss & Saebi, 2017; Massa, Tucci & Afuah, 2017; Wirtz et al., 2016a; Zott et al., 2011). Even 

minor innovations have the potential to change firm performance and challenge the competitive 

landscape, especially in environments involving technology (Henderson & Clark, 1990) and 

the advances of ICT (Casadesus-Masanell & Ricart, 2010). Therefore, innovation can be 

defined as “the multi-stage process whereby organizations transform ideas into new/improved 

products, services or processes, in order to advance, compete and differentiate themselves 

successfully in their marketplace” (Baregheh, Rowley, & Sambrook, 2009, p. 1334). 

As previously presented, this started to gain significant attention with businesses 

exploring uncharted territories by using the internet for commercial purposes at the beginning 

of the digital age (Afuah & Tucci, 2000; Albertin, 2010; Amit & Zott, 2001). At the time, the 

internet was in its early stages to become a GPT (Teece, 2018b), and developing an IT 

infrastructure was one of the challenges of these new businesses (Weill & Vitale, 2002). 

In this context, virtual markets redefined the value creation of economic transactions 

with complementary products, complementary assets, such as capabilities, resources, and 

technologies (Helfat & Lieberman, 2002; Teece, 2018b; Zott & Amit, 2001). Hence, heralding 

a continuous interest to bridge the innovation, business model, and IS literature at the pace of 

technological progress (Veit et al., 2014; Wirtz, 2019; Yoo, Boland, Lyytinen, & Majchrzak, 

2012). 

For instance, a well-designed business model aligned with an appropriate strategy can 

be the necessary difference for the commercial success of an innovative firm to obtain with 

technological innovation (Teece, 2007, 2010). In this context, dynamic capabilities can 

operationalize the business model innovation required for competitive advantage in the digital 

economy (Teece, 2018a, 2018b). Figure 4 shows a simplified schema of dynamic capabilities, 

business models, and strategy. 
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Figure 4. Simplified schema of dynamic capabilities, business models, and strategy 
Source: Teece (2018a) 

 

For innovators, revealing or concealing a business model innovation is a strategic 

decision to cope with competitive imitation from incumbents new entrants (Casadesus-

Masanell & Zhu, 2013), since both business model innovation and new business models can be 

a path to innovation (Teece, 2010). Moreover, as industries converge to digital platforms, 

innovators need to orchestrate complementarity assets (the essence of digital platforms), an 

appropriate business model, and also a strategy with matching capabilities to compete in these 

ecosystems and profit from innovations (Helfat & Raubitschek, 2018; Teece, 2007, 2018b). 

To summarize, “getting the business model and the technology strategy right is 

necessary to achieve commercial viability if sustainable competitive advantage is to be built 

and innovators are to profit from their innovations” (Teece, 2010, p. 184). In addition, the 

enterprise innovation capacity depends on the integration between new initiatives and existing 

business practices with the ability to orchestrate resources (Ravichandran, 2018). In this 

context, digitization enables value creation as it allows configurations of resource orchestration 

(Amit & Han, 2017). 

Another important aspect in this context is the interaction with external parties, such as 

customers and suppliers, as they are an essential source of knowledge (Prahalad & 

Ramaswamy, 2004) that can help to improve and innovate products (Danneels, 2002; Foss & 

Klein, 2012). This interaction helps create solutions for their needs, bringing new products and 

services to the market (Saldanha et al., 2017). 
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In addition, for firms to remain successful and profit from innovations, consistently 

sensing unmet customer demands and future preferences is needed for exercising judgment over 

resources (Foss & Klein, 2012; Teece, 2007, 2018a, 2018b). Thus, involving customers as well 

as co-creating value (Teece, 2014) can fuel the innovation process with relevant knowledge 

(Mahr, Lievens, & Blazevic, 2014; Saldanha et al., 2017). 

In addition to understanding the organization's capacity for innovation, managers must 

strive to orchestrate innovation initiatives to leverage resources and skills (Ravichandran, 

2018). Moreover, technologies are increasingly becoming more sophisticated and interoperable 

(Baden-Fuller & Heafliger, 2013). Therefore, driving innovation with complementary assets 

and cospecialization (Teece, 2007, 2018b). 

Dynamic capabilities enable the implementation of innovations in a profitable business 

model to provide superior customer solutions (Teece, 2007, 2018b) and support the refinement 

of the digital strategy (Yeow et al., 2018). Thus, the affordances of pervasive digital technology 

innovate the nature of services provided (Yoo et al., 2012). 

 

2.3.1 Digital technologies 

 

The digital age is pushing for customer-centric businesses and setting new value 

propositions to meet the market demands (Teece, 2010; Wei et al., 2014). Since information is 

dispersed in society (Hayek, 1945), ICTs are central for customers to access information to 

assist their perception of value and evaluate user experiences of products and services they 

choose (Prahalad & Ramaswamy, 2004; Venkatesh et al., 2019). Therefore, it requires the use 

of technologies from firms to provide low-cost customer solutions and information (Teece, 

2010), which leverages digital technologies for building capabilities for sensing and responding 

to these needs (Setia et al., 2013). 

Khin and Ho (2019) argue that, by embracing digital technologies, firms enable 

possibilities for creating innovative digital products and servicesIn addition, the value 

proposition can be evaluated by customer segmentation assessment, which includes strategic 

pricing and positioning of the digital portfolio. With the customer base segmented, digital 

products and services can be differentiated and bundled in the digital portfolio (Nylén & 

Holmström, 2015). 

Digital technologies, such as blockchain, analytics, cloud, Internet of Things (IoT), AI, 

and Machine Learning (ML), among others, represent a new paradigm for firms to innovate 
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with technology architecture (Yoo et al., 2010) and modularization (Teece, 2018b). 

Consequently, firm strategies, business models, and capabilities are undergoing a continuous 

transformation (Bharadwaj et al., 2013). While emerging technologies are technologies still in 

development stages, beyond proof-of-concept and not yet commercially viable, some of these 

technologies eventually become pervasive enough and are considered enabling technologies 

(Wheeler, 2002). 

For example, digital technologies considered as enabling, such as artificial intelligence, 

machine learning, and broadband cellular networks (e.g. 3/4/5G wireless), may become GPT 

as other technologies became, such as the internet, microprocessors, lasers, electricity. 

Although (digital) enabling technologies meet the criteria (1) capable of continuous 

improvement, and (2) complementary innovations to be considered a GPT, they are still in the 

process of widespread adoption despite the pervasive potential (Teece, 2018b). 

Furthermore, the use of digital technologies is characterized by a digital convergence 

that originated in the 1980s with the computer and telecommunications industry converting 

manual to digital switching, thus, giving rise to the idea of digitization based on the 

technological capabilities of computers (Teece, 2018b; Tilson, Lyytinen, & Sørensen, 2010). 

However, the recent interest in digital technologies is largely due to the growing attention on 

how digitalization is transforming firms (Legner et al., 2017). 

Despite being related, digitization and digitalization are two distinguished concepts. The 

first concept, digitization, is about converting analog signals and information assets in a digital 

format (Legner et al., 2017; Tilson et al., 2010; Venkatesh et al., 2019; Yoo et al., 2010). This 

process enhances value creation, making entrepreneurs and managers reimagine the 

configuration of resources (Amit & Han, 2017). 

The second concept, digitalization, refers to a socio-technical phenomenon that uses 

these technologies in the business process (Legner et al., 2017; Tilson et al., 2010; Venkatesh 

et al., 2019). In other words, digitalization is an economy-wide process that can transform 

businesses since digital affordances change value creation, delivery, and capture (Autio, 

Nambisan, Thomas, & Wright, 2018). Thus, altering business model dimensions (Rachinger, 

Rauter, Müller, Vorraber, & Schirgi, 2019). 

In this context, firms can build digital capabilities (Lyytinen et al., 2016), and 

intelligence, connectivity, and analytic capability (Lenka, Parida, & Wincent, 2017). Nell et al. 

(2021) consider several traps of digitalization that could be avoided by top managers by (1) 

understanding the limits of digitalization, that is, digital technologies support decisions but are 

not substitutes of human judgment, (2) holistic judgment and intuition with small-data projects 
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over big-data initiatives, (3) rapid responses with available and incomplete data instead of 

waiting too long to act, (4) data-driven decision-making throughout the organization, (5) 

emphasizing innovation and creativity, such as investing in multiple digital innovations tools. 

For instance, dynamic capabilities and relational capabilities facilitate the development 

of new business models and the building of new resources, especially in environments of rapid 

technological change (Witschel, Döhla, Kaiser, Voigt, & Pfletschinger, 2019). Thus, supporting 

entrepreneurship and business model innovation (Autio et al., 2018). 

Accordingly, the context embraces digitization and digitalization and can also be 

characterized as a continuous process, a digital transformation of businesses that enables 

business model innovation (Rachinger et al., 2019; Tekic & Koroteev, 2019, Venkatesh et al., 

2019). However, digital transformation efforts are difficult to execute and can have profound 

consequences when they fail (Forth, Reichert, de Laubier, & Chakraborty, 2020). 

The benefits provided by digitization are central to a digital strategy, offering paths for 

the sustainability of the business and to remain successful in the market (Venkatesh et al., 2019). 

Karimi and Walter (2015) point out that first-order dynamic capabilities impact the performance 

of response to digital disruption and are positively associated with building digital platform 

capabilities. In addition, Cozzolino et al. (2018) explain that disruptive technologies improve 

their attributes over time, invading from the bottom up the mainstream market. This market 

takeover when technologies reach critical mass is characteristic of products that exhibit network 

effects. That is, the value depends on how many users are using the network. And when this 

effect is strong, adoption becomes even more worthwhile (Shapiro & Varian, 1999). 

Aligning the digital strategy with dynamic capabilities (Yeow et al., 2018) and building 

capabilities for digital transformation (Warner & Wäger, 2019) offers possibilities to respond 

to digital disruptions (Karimi & Walter, 2015), and deal differently with innovation value 

creation, achieving competitive advantage and profit from innovations (Teece, 2018a; 2018b). 

Such is the nature of entrepreneurial firms developing digital innovations, as not only are they 

likely to have strong dynamic capabilities assisting in evolutionary fit Helfat et al., 2007; Teece, 

2007), but from an IS perspective, this evolutionary path is the same for the logic of digital 

innovation (Wiesböck & Hess, 2020). 

According to the research conducted by Correani et al. (2020), the building blocks for 

connecting strategy formulation and strategy implementation to create appropriate value from 

digital transformation are: (1) the scope of the digital transformation; managing data (external 

and internal); (2) data platform to deliver products and services; people with adequate 

capabilities and skills for digital technologies; partners for support, revision, and 



47 
 

implementation of digital strategies; (3) Artificial Intelligence (AI) to transform data into 

information; information and knowledge for data analysis; (4) revision and refinement of 

processes and procedures to create value for customers with consistency; (5)transformed core 

and complementary activities, task, and services for the digital context; (6) involvement with 

both internal and external customers for value creation. 

 

2.3.2 Digital innovation 

 

Innovation is not always is a matter of external search (exploration), and it is also about 

combining and recombining complementary assets to create customers' solutions (Teece, 2007). 

Despite digitization is insufficient by itself, it still is a necessary condition for digital innovation 

(Amit & Han, 2017; Yoo et al., 2010). In addition, firms need to manage competing concerns 

to accomplish the end result envisioned while embracing digital innovation (Svahn et al., 2017). 

Furthermore, the advances in enabling technologies have driven industries to digital 

convergence, shifting part of the economy towards a large integrated and digitized area and 

demanding that firms have ownership and/or control key resources (e.g. complementary assets, 

technologies) to profit from innovation (Teece, 2018b). In this context, digital resources serve 

as building blocks for digital innovation, allowing value creation and capture by design 

recombination and use recombination (Henfridsson, Nandhakumar, Scarbrough, & Panourgias, 

2018; Yoo et al., 2010). 

Digital technologies differ from other technologies by three unique characteristics: 

reprogrammability, homogenization of data, and self-referential nature (Yoo et al., 2010). 

These unique characteristics provide the foundations for a virtuous cycle of digital innovations. 

That is, the combination of an innovative digital solution and digital business concept 

(Wiesböck & Hess, 2020). Thus, a digital strategy leverages the creation of value from these 

technologies (Bharadwaj et al., 2013). 

Drawing attention to innovation practices in the digital context, Ciriello et al. (2018) 

questions how digital artifacts role that at the same time act as means and ends. This 

phenomenon can be explained by self-referential nature, in which digital technologies (means) 

can result in digital innovations and/or new digital technologies (ends) (Ciriello et al., 2018). 

However, the inherently uncertain nature of technology development and innovation outcomes 

needs to be considered (Peppard et al., 2007). 
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Moreover, the self-referential nature restarts the innovation process and is dependent on 

the user's intent or purpose with the technology use (Albertin & Albertin, 2016; Nambisan et 

al., 2017), allowing a continuous stream of innovation (Teece, 2007). In other words, the means 

serve to attain a result sought by an action (end) (Mises, 1949) consistent with customer 

demands and technology opportunities (Peppard et al., 2007; Teece, 2007). Thus, the thinking 

man uses technologies for discovering and creating new ends and means (Teece, 2014), such 

as new attributes (Barzel, 1997), features (Teece, 2018b), technologies (Ciriello et al., 2018), 

and applications (Berkhout, Hartmann, & Trott, 2010). 

Digital affordances represent the purpose or goals of innovating actors with the 

attributes and features of a digital technology (Nambisan et al., 2017) since they are derived 

from the technical architecture of digital structures (Autio et al., 2018). Entrepreneurship plays 

an important role in this context since the focus is to understand the objectives and purposes, 

not the characteristics, despite their importance (Nambisan et al., 2017, 2019). 

This explains, for example, how innovation process tools are used for digital innovation 

and why capabilities and intents with technology use have different outcomes and can be 

repurposed by different actors (Nambisan et al., 2017). The affordances of pervasive digital 

technology are twofold for creating innovations, by convergence and generativity (Yoo et al., 

2012). 

Innovations of convergence are enabled in many ways, such as incorporating digital 

technologies with artifacts. This convergence creates multiple new affordances in a single 

setting with capabilities that users may need and brings previously separate user experiences 

and industries (Yoo et al., 2012). Through digital infrastructure, generativity allows individuals, 

groups, and organizations to co-create services, applications, and content with the provided 

capabilities, such as the recombination of data sources, for semi-automatically generating, 

assemble and redistributing content (Tilson et al., 2010). 

Generativity is “the capacity of a self-contained (digital) system to generate new 

outputs, structures or behaviors endogenously through the participation of uncoordinated third-

party actors without deliberate planning from the originator of the system” (Lyytinen et al., 

2016, p. 53). Accordingly, innovations of generativity, contrary to the organizational theories 

that may have considered technology as fixed and immutable, consider that digital technologies 

become inherently dynamic and malleable (Yoo, et al., 2012). 

Digital technologies’ reprogrammable nature enables new capabilities for existing tools 

and products, facilitates new technologies to be rapidly assimilated, contributes to innovative 

uses of technology, and paves the way for new innovations (Yoo et al., 2012). For instance, 
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sensing market demands and technological opportunities (e.g. from digitization) most of the 

times requires investments in the development and commercialization of innovations (Teece, 

2007, 2018a). 

Accordingly, digital innovations can result from new business concepts or new 

technologies (technology-push) (Wiesböck & Hess, 2020). Hence, firms scan externally and 

incorporate new technologies and technological competences (Danneels, 2002; Teece, 1986). 

When new business opportunities are identified by the entrepreneurial judgment of decision-

makers (Foss & Klein, 2012), new business requirements (technology-pull) are generated 

(Wiesböck & Hess, 2020) for technology development (Teece, 1986, 2007, 2018a). Figure 5 

shows the technology-push-pull model of digital innovations (Wiesböck & Hess, 2020). 

 

 

Figure 5. Technology-push-pull model for digital innovations 
Source: Wiesböck and Hess (2020, p. 77) 

 

Therefore, digital innovation can be defined as “the creation of (and consequent change 

in) market offerings, business processes, or models that result from the use of digital 

technology” (Nambisan et al., 2017, p. 224). Thus, new business requirements imply an 

innovation aspect to develop technological solutions. 

This process can be achievable through novelty by changing one or more components 

of the business model to better create and capture value through innovation (Teece, 2018b; 
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Venkatesh et al., 2019). However, tensions that arise from existing versus requisite capabilities 

need to be carefully managed to maintain organizational cohesiveness while responding 

effectively to digital options with innovation practices (Svahn et al., 2017). 

In this context, dynamic capabilities orchestrate resources to match business 

requirements and technological opportunities in the business environment (Teece, 2012). 

Consequently, this results in new processes, practices, products, and services (Kohli & Melville, 

2019; Svahn et al., 2017). 

Moreover, digital transformation reinforces the perspective in which new technological 

opportunities foster the emergence of new business concepts (Wiesböck & Hess, 2020). 

Accordingly, the dynamic capabilities framework is consistent with these perspectives (Teece, 

2018b) as it acknowledges the impacts of innovation and its supporting infrastructure on the 

competition (Teece, 2007). 

 

2.4 Research model 

 

Digital technologies are relevant for understanding the context of innovation in business 

models, products, services (Fichman et al., 2014; Meirelles, 2021; Saarikko et al., 2020; Vial 

2019; Yoo et al., 2012). Moreover, business models enables connection between theories (Ritter 

& Lettl, 2018), and the combination of dynamic capabilities and a strategy at least creates and 

refines a business model that guides organizational transformation (Teece, 2018a). 

These concepts are appropriate lenses to analyze firms in the digital context. In 

particular, for organizations looking to adopt strategies to offer products and services in digital 

format (Bharadwaj et al., 2013; Chanias et al., 2019; Fichman et al., 2014). In other words, for 

firms seeking to transform their business to offer value (Venkatesh et al., 2019). This requires 

that managers enable their organizations (Lokuge et al., 2019) to translate digital technologies 

into digital innovations (Svahn et al., 2017; Wiesböck & Hess, 2020). 

Therefore, firms aware of this context are either adapting (Chanias et al., 2019; Karimi 

& Walter, 2015) or developing a digital strategy (Yeow et al., 2018) to profit from their 

innovations (Teece, 2018b). In the digital context, dynamic capabilities (Soluk & 

Kammerlander, 2021; Warner & Wäger, 2019; Yeow et al., 2018) and entrepreneurial judgment 

(Foss & Klein, 2012) are essential the continuous value creation for customers and profit from 

innovations (Teece, 2018b). Figure 6 depicts the model proposed. 
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Figure 6. Research model scheme 
Source: developed by the Author 

 

Although Teece's (2018a) main concepts of dynamic capabilities framework are kept, 

the proposed model emphasizes the digital context in which business model innovation is 

enabled by digital technologies generativity. The model also presents in a different way the 

technological possibilities and technological development to emphasize the digital aspect from 

the technology-push-pull concept from Wiesböck and Hess (2020). 

Accordingly, to shape competitive advantage in a digital context, enterprises need 

capabilities and a digital strategy. In addition, firms also need to be entrepreneurial to provide 

digital solutions to customers is also necessary to profit from innovation. Therefore, business 

model innovation is necessary for offering digital innovations to the market, which in turn 

requires continuous (digital) transformation, realigning the existing capabilities, or investing in 

new digital capabilities. Table 4 summarizes the main concepts of business model, strategy, 

innovation, and dynamic capabilities adopted in this study as theoretical lenses. 

 

Table 4 

Theoretical background lenses 
Theoretical 

lenses 
Main concepts Authors 

Business 

Model 

Defined as “design or architecture of the value creation, delivery, and 

capture mechanisms” (Teece, 2010, p. 172). Business models can also 

function as an enabler of innovations (Zott et al., 2011) and underlie 

firms’ go-to-market strategy (Teece, 2010). Business model and 

business model innovation are fundamentally about the architecture of 

value creation, delivery, and capture (Foss & Saebi, 2018; Teece 2010). 

Business model innovation can be defined as “designed, novel, and 

nontrivial changes to the key elements of a firm’s BM and/or the 

architecture linking these elements” (Foss & Saebi, 2017, p. 216). 

Business model innovation can range from incremental changes to 

Clauss (2017); 

Clauss et al. 

(2020); Foss and 

Saebi (2017); Foss 

and Saebi, 2018; 

Khanagha et al. 

(2014); Teece 

(2010); Zott et al. 

(2011). 

Dynamic Capabilities 

Digital 

Technology-

push 

Transform Seize Sense 

Digital 

Technology-

pull 

Business 

Model 

Innovation 

Resources 

Digital 

Innovaton 

Strategy 
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entirely new business models (Clauss et al., 2020; Foss & Saebi, 2017; 

Khanagha et al., 2014). In addition, the dimension for both business 

model and business model innovation dimensions can be considered as 

value creation value proposition and value capture Clauss (2017). 

Strategy 

Although strategy and business model have value as a recurring theme 

(Richardson, 2008), strategy refers to “the choice of business model 

through which the firm will compete in the marketplace” (Casadesus-

Masanell & Ricart, 2010, p. 196). In the digital, context firms can either 

develop a Digital Business Strategy (Bharadwaj et al., 2013) or a digital 

transformation strategy (Chanias et al., 2019) 

Bharadwaj et al. 

(2013); Casadesus-

Masanell and 

Ricart, (2010); 

Chanias et al. 

(2019). 

Innovation 

In the context of innovation (Baregheh et al., 2009), digital technologies 

(Bharadwaj et al., 2013) play an important role on business model 

innovation along with dynamic capabilities, since business models will 

need to account for technological possibilities, which in turn affects 

organizational design and structure (Albertin & Albertin, 2016; Teece, 

2018a). Digital innovation can be defined as “the creation of (and 

consequent change in) market offerings, business processes, or models 

that result from the use of digital technology” (Nambisan et al., 2017, 

p. 224). 

Albertin and 

Albertin, (2016); 

Baregheh et al., 

(2009); Bharadwaj 

et al., (2013); 

Nambisan et al. 

(2017). 

Dynamic 

Capabilities 

Conceptualized as “the firm's ability to integrate, build and reconfigure 

internal and external competencies to address rapidly changing 

environments” (Teece et al., 1997, p. 516). Highest-order dynamic 

capabilities (sense, seize, transform), aggregate, direct and develop 

microfoundations (second-order dynamic capabilities) and ordinary 

capabilities (Teece, 2018a). It defines how the enterprise will strategize 

to solve problems and exploit opportunities with innovation and 

business models (Teece, 2018a), which involves entrepreneurship 

(Teece, 2007; Zahra, 2006) and bounds the business model (DaSilva & 

Trkman, 2014). They describe the firms’ “capacity (1) to sense and 

shape opportunities and threats, (2) to seize opportunities, and (3) to 

maintain competitiveness through enhancing, combining, protecting, 

and, when necessary, reconfiguring the business enterprise’s intangible 

and tangible assets” (Teece, 2007, p. 1319). Considering the contextual 

factor of digital transformation, firms can build dynamic capabilities for 

digital sensing, seizing, and transforming (Warner & Wäger, 2019) 

 

DaSilva and 

Trkman (2014); 

Teece (2007); 

Teece (2018a); 

Teece et al. (1997); 

Warner and 

Wäger, (2019); 

Zahra et al. (2006). 

Source: organized by the author 

 

2.4.1 Propositions 

 

The definition of propositions is a component of the study design and has analytical 

purposes (Yin, 2017). In this context and considering the theoretical background, the study 

presents the following propositions: 

 

Proposition 1(P1): meeting market dynamics require continuous innovation 

 

Proposition 2 (P2): dynamic capabilities and an appropriate strategy guide firms in the 

path of continuous digital innovation.  
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3 Methodology 

 

The research method proposed is an exploratory case study. According to Eisenhardt 

and Graebner (2007, p. 25), “case studies emphasize the rich, real-world context in which the 

phenomena occur”. In other words, a “research strategy which focuses on understanding the 

dynamics present within single settings” (Eisenhardt, 1989, p. 534). Thus, an appropriate 

method of inquiry to answer the “how” question (Yin, 2017). In addition, Case studies are 

adequate for IS researches, as the context for the actions of actors as well as the relationship 

between strategy and IT can be provided in detail (Benbasat, Goldstein, & Mead, 1987). 

According to Creswell, Hanson, Clark Plano, and Morales (2007), the size of the bounded case 

and the intention of the case analysis differ in qualitative case studies. 

While the type of research also determines the site selection, the organizational level 

phenomenon intended to be studied requires a location selection based on the firm's 

characteristics (Benbasat et al., 1987). Therefore, the empirical field of the study will be in 

Brazil, the selected firms for the case study the unit of analysis, and the place of the experiment 

will be carried out in entrepreneurial firms considered innovative. Thus, a multiple-case design 

can be considered appropriate for this research (Yin, 2017). Given the proposed method, case 

studies are also suitable for dynamic capabilities analysis, as they require specific knowledge 

of firms (Teece, 2007, 2014). Furthermore, qualitative methods with a dynamic capabilities 

framework may offer valuable insights that other methods otherwise would not capture, thus, 

offering insights or filling gaps in the literature (Barreto, 2010). 

Empirical studies with the dynamic capabilities theoretical lenses require an in-depth 

investigation. In the digital context, the framework has been applied to qualitative studies of 

digital disruption (Karimi & Walter, 2015), digital strategy alignment (Yeow et al., 2018), and 

digital transformation (Soluk & Kammerlander, 2021; Warner & Wäger, 2019). It has also been 

applied in recent studies related to BMI quantitative studies in SMEs (Heider et al., 2021), 

qualitative studies (Randhawa et al., 2021). 

 

3.1 Case selection 

 

Although Brazil is a promising empirical field for conducting this research, selecting 

firms for the case study has several challenges. Even though digital technologies can contribute 
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to development in Latin America, these technologies are still in the early stages due to resource 

dependency. For instance, the implementation of digital technologies faces challenges that are 

characteristic of developing countries, such as access to electricity and internet connectivity 

(Malaquias & Albertin, 2019). 

Furthermore, entrepreneurial firms that are actually developing (or gearing for) digital 

innovations are scarce. Even fewer firms are willing to share information about their business 

model, strategy, and capabilities that enable them to develop digital innovations. Thus, although 

the firms were selected by convenience, the selection process had the following criteria: 

 

 Classified as a Small or Medium Enterprise (SEBRAE, 2013) 

 Technology-based firms 

 Recognized by the market as innovative firms 

 The entrepreneur is available for interviews 

 The entrepreneur has an executive position with responsibility related to technology 

 Case validated after the first contact 

 

Although the main objective for choosing a nomenclature for firms was to protect their 

names from identification, the choice also aims to facilitate understanding and distinction when 

comparing the cases. Since these firms are technology-based, the nomenclature used refers to 

this characteristic. Therefore, the firms were dubbed as DeepTech for Enterprise-A, AgriTech 

for Enterprise-B, and ComplianceTech for Enterprise-C. 

Enterprise-A is a medium-sized operating in the technology sector that has an intriguing 

success rate of digital transforming other firms. As per the CEO, 100% of digital transformation 

projects that the firm was contracted to develop for other firms were delivered and fulfilled the 

proposed goals. Enterprise-B is a medium-sized firm operating in the agribusiness sector that, 

besides the country infrastructure challenges such as the connectivity in rural areas, is facing 

the challenges of starting its operations in the digital context. Enterprise-C is a small-sized firm 

operating in the legal sector that introduced a new business model that solves compliance issues 

digitally, which also improves the cash flow of firms using their service. 

While the main output of Enterprise-B is physical products, both Enterprise-A and 

Enterprise-C are offering services. Although the three selected firms operate in the same 

marketing setting (B2B), they operate in different business sectors. These firms are relatively 

new to the market when considering their age. Furthermore, the number of employees 

represents the characteristic size of SMEs. Table 5 shows a preview of the select cases. 
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Table 5 

Preview of the selected cases 

Characteristic 
DeepTech 

(Enterprise-A) 

AgriTech 

(Enterprise-B) 

ComplianceTech 

(Enterprise-C) 

Business sector Technology Agribusiness Legal 

Market B2B B2B B2B 

Output service product service 

Age 6 years 15 years 2,5 

approximate nº of employees 70 55 10 

Size Medium Medium Small 

Growth (revenue) 

(2019/2020/2021*) 

*expected 

7x/8x/2x 20-30% for each year 2x/2x/3x 

Source: developed by the Author 

 

Considering the increase in the number of employees, they are high-growth firms, with 

the exception of Enterprise-C due to the newness. “A firm is classified as such when it presents 

an average growth of salaried employed persons of at least 20% per year for a period of three 

years and has 10 or more salaried employed persons in the initial year of observation” (IBGE, 

2018, p. 16). Enterprise-C is close to the threshold for the number of employees to be considered 

as high growth. Nonetheless, it is on the path to be considered in a subcategory (gazelle) at the 

end of the third year of operation. 

 

3.2 Data collection 

 

The choice of participants must also be according to the intentions to understand the 

problem and the research question (Creswell, 2010). Therefore, those individuals must be 

professionals in decision-making positions, namely, entrepreneurs and top management 

positions, preferably related to the IS field. The equivalent executive positions of the 

interviewees are the Chief Executive Officer (CEO), Chief Technology Officer (CTO), and 

Chief Operation Officer (COO). 

Data collection took place exclusively digitally due to the restrictions and limitations of 

the current context. Semi-structured interviews were conducted in the second semester of 2021 

to collect empirical data. This choice of semi-structured format was to allow flexibility in the 

interviews (Saunders, Lewis, & Thornhill, 2009). The interviews were conducted in the main 

language (Portuguese) of the interviewees via Zoom, a cloud-based software platform for video 

conferencing, and followed an interview protocol (Appendix A). 

Since the research involved human beings, the study followed the institutional rules and 

submitted the interview protocol to the Committee for Ethical Compliance in Research 
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Involving Human Beings of Fundação Getulio Vargas (CEPH/FGV). The study was approved 

and followed what was established in the Free and Informed Consent Form (Appendix B), 

which was completed on June 10, 2021. Table 6 shows details of the recorded interviews, such 

as the recorded length and the number of transcripted pages. 

 

Table 6 

Recorded interviews 

Executive position Enterprise Recording length Transcription pages 

Entrepreneur/CEO A 00:54:01 11 

Entrepreneur/COO B 01:31:53 20 

Entrepreneur/CTO C 02:05:51 26 

Source: developed by the author 

 

Besides the interviews, the study used documents provided by the participants and 

author observations for triangulation. The documents about the firms available on the Internet 

were collected as secondary data to analyze the context and describe the firms. Regarding the 

author's observations, it occurred in a digital format due to the current restrictions and 

limitations. Table 7 shows a synthesis of the kind of data and the source they were collected. 

 

Table 7 

Synthesis of data collection 
Kind of data Source 

Interview Entrepreneurs in executive positions (e.g. CEO, CTO, COO) 

Type of documents Internal documents, website information, publicly available 

data (e.g. news, interviews) 

Author observations Characteristic of firms’ environment 

Source: Elaborated by the Author 

 

3.3 Data analysis 

 

The data analysis followed Eisenhardt’s (1989) replication logic recommendation and 

Eisenhardt and Graebner’s (2007) recommendations for presenting empirical evidence 

recommendations according to the appropriate method. Creswell (2010) notes that coding the 

data can be done by hand or with computer software. In this sense, the latter was chosen for 

organizing, visualizing, and managing qualitative data more efficiently. 

The interviews were transcribed to Portuguese and later analyzed in ATLAS.ti, a 

Qualitative Data Analysis Software (QDAS). However, the quotes were translated since the 

research is written in English. This software is an appropriate tool for qualitative data analysis 

as it is capable of content analysis (Saldaña, 2015). 
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Another recommendation of Eisenhardt and Graebner (2007) is to develop the theory in 

sections. Therefore, after presenting each case as a stand-alone analytic unit, a cross-case 

analysis was conducted for finding patterns (Eisenhardt, 1989; Yin, 2017). In this sense, 

although the spatial constraints mentioned by Eisenhardt and Graebner (2007) do not apply 

since this is not a journal article, the challenge of “better stories vs. better theories” in multiple-

case research to provide rich empirical evidence that supports the theory still remains. 

Therefore, interviewees’ quotes served to illustrate and convey richness to the data (Eisenhardt 

& Graebner, 2007; Saunders et al., 2009). 

Although the data analysis process appears to be linear and hierarchical, in fact, the 

process is iterative and the steps are interrelated and are not necessarily visited in the order 

indicated by the arrows (Creswell, 2010). In this context, the study used content analysis based 

on categories. According to Bardin (2011), the main steps of this type of analysis are pre-

analysis, material exploration, and treatment of results (inference and interpretation). Figure 7 

summarizes the data analysis process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Data analysis in qualitative research 
Source: adapted from Creswell (2010) 
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The study adopted the categories business model, strategy, dynamic capabilities, and 

innovation. These categories were based on the research model and supported by the definitions 

in table 4. Considering these categories and based on the literature, the study also adopted the 

subcategories for dynamic capabilities. These subcategories are sense, seize and transform. A 

coding manual to assist the process was also used (Saldaña, 2015). As shown earlier, the 

interviews were in Portuguese. Therefore, the translation of the interviewees' statements was as 

reliable as possible. However, the quotes were edited as follows: 

 

 Text between "[...]" indicates the suppression of one or more words for cohesiveness. 

 Words inside brackets "( )" denote words that the interviewees were referencing. 

 Words inside parentheses "[ ]" that the interviewees omitted in the speech. 

 

In addition, the convergence of evidence by data triangulation of multiple sources (Yin, 

2017) and the use of QDAS will provide consistency to the case study findings, strengthen the 

construct validity and triangulation (Souza Neto, Dias, Silva, & Ramos, 2019). Besides 

construct validity, other criteria to improve quality in the research are addressed. 

 

3.4 Criteria 

 

To improve the quality of case study research, four tactics are usually applied by 

researchers (Riege, 2003). However, the logic in causal relations for internal validity does not 

apply in exploratory studies. Following Yin’s (2017) recommendations for case studies, the 

internal validity criteria were excluded. Table 8 describes the set of criteria and techniques used 

and how they were carried out. 

 

Table 8 

Set of criteria and techniques for accomplishment 
Criteria Technique and how to accomplish it 

Construct 

Validity 

1. Use of multiple sources of evidence for data triangulation, such as interviews, documents, 

and field notes, as well as theory triangulation to verify if theory matches with practice. 

2. Review of the draft case study report by key informants. 

External 

Validity 

1. Ethical standards approval by ethical research committee. 

2. Transparency with the data collected. 

3. describe the Enterprise-Context for analytical generalization 

Reliability 

1. Documentation of all the procedures performed to avoid as bias and errors 

2. Multiple researchers to discuss methodological decisions 

3. categories analysis based on the theoretical background 

Source: Based in Yin (2017).  
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4 Presentation and analysis of results 

 

In this section, the three selected firms will be presented. Furthermore, the subsections 

are structured for a better understanding of the categories. However, it is important to notice 

that the research model presented in Figure 2 indicates that these categories interrelate. 

 

4.1 Case A – DeepTech Enterprise 

 

Enterprise-A started its operations as a software startup in 2015. Since then, Enterprise-

A established itself as a technology-based firm considered as a deep tech firm. That is a 

technology firm based on technological innovations and/or is anchored on advances in scientific 

research. In addition, Enterprise-A is currently enrolled in an innovation hub, in other words, 

an ecosystem that fosters entrepreneurship and technology development. The firm operates in 

several sectors of the economy but focuses on banking. 

Going from approximately 30 employees in 2017 to 70 in 2021, Enterprise-A develops 

Artificial Intelligence (AI), the digital technology the firm is specialized. With this technology 

and several AI-related technologies, such as Robot Process Automation (RPA), and Machine 

Learning (ML), Enterprise-A automates processes for other firms by simulating human thought 

and decision-making using. 

 

4.1.1 DeepTech business model 

 

Enterprise-A is as successful firm providing AI solutions, capturing value by SaaS 

(Software as a Service). According to the Entrepreneur/CEO, this business model is typical of 

deep tech firms. The value proposition of these models usually consists in using technologies 

to reduce costs and improve the efficiency of other firms, solving real-world business problems. 

 

“What I sell is operational efficiency. And this translates into both cost reduction and 

increased efficiency.” (CEO of Enterprise-A) 

 

However, the business model design of Enterprise-A was not always this one. The initial 

business model was designed in 2015 to commercialize a search engine, offering online search 

services for firms finding information in files. However, the market was not interested in the 
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solution. In this sense, the Entrepreneur/CEO decided to redesign the business model of the 

Enterprise-A to automate business processes with digital technologies, crowdfunding the 

business model. 

 

"In the first year of DeepTech I kept [the firm] with my money [...]. Crowdfunding came 

in at 2017." (CEO of Enterprise-A) 

 

After the business model redesign in the first year, the business model remained the 

same, and the Entrepreneur/CEO does not foresee any changes in the current business model. 

In addition, Enterprise-A improved the technologies of the firm by investing several million. 

 

"The business model has not changed. What has changed is that today I have an 

extremely advanced AI that I have been able to invest several million in my technology. 

But the 2017 business model remains the same."; "I do not see any changes in the next 

few years in the business model. This is the business model that exists, is ‘DeepTech’. 

‘DeepTech’ firm is just like that." (CEO of Enterprise-A) 

 

Considering that the business model can be viewed as a go-to market strategy, 

Enterprise-A has two business approaches for solving problems for other firms. In the first 

approach the technology solves customers’ problems by “tailor-made” solutions, further 

developing technologies and capabilities. Thus, this first approach has a value creation 

innovation aspect. 

 

[...] What I deliver is so complex that nobody enters the market. They can't deliver what 

I deliver.” (CEO – Enterprise-A) 

 

When the solutions have scalability potential, the second approach brings innovative 

offerings (i.e. digital innovations) from the first approach to the market. Therefore, the second 

approach has a value proposition innovation aspect, delivering with scalability the same value 

from customer A to customer B to capture value with SaaS. This allows Enterprise-A to 

operate in several sectors, with a customer base ranging from startups to multinational firms. 

 

“For example, if the client wants me to do something new for him, I charge CAPEX, 

and then on recurring, on ongoing, there is a monthly subscription that sort of becomes 

a SaaS. So, I have a cash deploy of it and my initial to do to make the product or project 

or train an AI if I don't have the AI ready. Then there is the deployment of that cash and 

enters as normal recurring as SaaS. That model has never changed.” 

(CEO of Enterprise-A) 

 

Accordingly, Enterprise-A services are heavily based on digital technologies. Their 

services consist of (1) information capture: with the “digital eye” and information extraction 
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from websites, databases, and legacy systems (such as ERPs) with RPA. (2) Data interpretation: 

systems that interpret and analyze collected information through Natural Language Processing 

and ML, which reduces manual analysis. (3) System integration: a completely automated 

process with RPA or a tailor-made interface that uses the structured and analyzed information 

to feed the information in systems. 

 

4.1.2 DeepTech strategy 

 

Incumbents such as Google and IBM are considered competitors. However, Enterprise-

A does not compete directly with these well-established technology firms (Big Techs) since the 

focus of these large firms is more on the economy of scale side of Artificial Intelligence 

products than in customers specific problems side, which as a consequence ends up resulting in 

more generic solutions. 

 

“We don't go head-to-head with the Big Techs, first, because that any firm in the world 

today that wants to fight one of these... it's not possible. And the fact that we have chosen 

a niche that they do not enter also has a purpose. I can go where they don't go, it's just 

that there's something really important behind it. Big Techs want to create a generic 

artificial intelligence. It's impossible. So today I, despite obviously keeping the proper 

proportions, in the niche work, I'm better than them. They don't reach where I go.” 

(CEO of Enterprise-A) 

 

Thus, Enterprise-A's strategy is to be well-positioned in a market niche that offers tailor-

made solutions that solve customer-specific issues. As shown in the previous topic, depending 

on the solution and other factors, such as contract agreements and scalability potential, these 

more specific solutions (approach 1) developed can also be offered as off-the-shelf products 

(approach 2). 

 

“Big Techs today can't pivot their neural model to a niche. I have to take advantage as 

long as I manage to do this because eventually, they'll wake up to life, or not because 

the cost is actually so high for them that I think they'll never enter this market.” 

(CEO of Enterprise-A) 

 

In addition, the aggressive price strategy towards the market is backed by the proprietary 

cutting-edge technology of the firm. Notably, the “digital eye” is powered by a cloud processing 

architecture capable of adapting and scaling accordingly to the transactions. 

 

“There are two forms of competition: price and product. So, you have a product so 

premium that the price doesn't matter, or you're in a commodity market, and you have 
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to lower your price and fight for pennies. There's marketing, media, etc. Forget this. In 

the short term it works. In the long term the strategy does not hold.” 

(CEO of Enterprise-A) 

 

In this sense, Enterprise-A has both the price and the technology as advantages to 

compete in the market. These two advantages complement each other and are critical for the 

firm commercial strategy. However, the value proposition is what captures potential customers’ 

attention, not the technology. 

 

“Today DeepTech has two advantages over the market: our product is very good, it is 

recognized as a premium in the market, and the price can be very low because the 

technology is ours. How do I work with each customer: if I have a competitor [...], I go 

in the price [...]. If I don't have a competitor [...], I do an inverse calculation.”; “When I 

go to sell DeepTech [...] I put the cases, I don't talk about the technology. So, what 

DeepTech sells is not AI. DeepTech sells operational efficiency and cost reduction.” 

(CEO of Enterprise-A) 

 

As a technology-based firm, having the business strategy merged with the technology 

strategy in a digital business strategy allows the creation of differential value. 

 

“DeepTech is composed of a technological tripod. I have RPA which are robots that do 

edge automation, I have NLP which is Natural Language Processing or natural language 

processing [...] and the last leg of the tripod is computer vision, which is where I simulate 

the human being reading a document or images. So, on top of this tripod, I keep creating 

solutions.” (CEO of Enterprise-A) 

 

Therefore, the firm also has capabilities aligned to the digital context since they will 

help the firm create differential value. 

 

“DeepTech is all digital. All employees are home office, it's almost all automated, 

almost everything automated... there's something to do by hand, but it's very little.” 

 

4.1.3 DeepTech dynamic capabilities 

 

Although developing digital solutions is might be complex, with several setbacks for 

companies in case of failing in implementation, the firm has delivered all the projects with 

100% success. The individual capabilities of the Entrepreneur/CEO of Enterprise-A as well as 

knowing what are the potentials of firms’ cutting-edge technologies are what allow the 

intriguing success rate of 100% of the projects meets its objectives. 
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“I must be one of those who understand more about AI in the market today here in Brazil. 

I literally know what it is possible to deliver and what cannot be delivered.” 

(CEO of Enterprise-A) 

 

In this sense, another key success factor is the capability of the firm to integrate AI with 

legacy systems. According to the Entrepreneur/CEO of Enterprise-A, this is a complex 

problem, and few firms enter this market. However, the firm delivers this last mile of the 

process. 

 

"It's one of the competitive advantages that I even have. [...] SAP, Oracle, SalesForce, 

homemade ERP, we now have a vertical within DeepTech that I can sell. I sell the AI 

and I create a layer of integration with ERPs, but [...] it is extremely complex. It is a 

topic that almost no one wants to enter the market, integrate with legacy. Because it is 

chaos. [...] When the customer [...] says he has to integrate with my structure, then I 

charge a lot. Last mile of the process today I do. However, I prefer not to do it, because 

it is very complex.” (CEO of Enterprise-A) 

 

According to the Entrepreneur/CEO of Enterprise-A, the employees and their individual 

capabilities to develop complex digital solutions also explain the success rate of the firm and 

how the firm sustains its competitive advantage. 

 

“The main competitive advantage, I think, is people. The people who work at DeepTech 

are of the highest quality, and apart from this competitive advantage, I don't see another 

one. Maybe the business model, but the business model is copyable. The only thing that 

nobody can copy is the employees I have today.” (CEO of Enterprise-A) 

 

 Sensing capabilities 

 

Sensing dynamic capabilities allow the firm to scan the market constantly for 

technological possibilities. In the first approach, the customer is directly involved in the tailor-

made process to create the digital solution. Thus, they are considered an essential source of 

knowledge for the firm. In other words, they are part of the innovation process and their 

requested solution may, in turn, translate into new off-the-shelf products or services to be 

commercialized by the second approach. 

 

“My sales team and I keep screening the market, looking at the market in some specific 

segments that we focus on more. Banks, industry, and so on. We approach companies 

to say: I have a case very similar to this problem you have in such a place.” 

(CEO of Enterprise-A) 
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It was observed that Enterprise-A is able to develop digital innovations by a technology-

push-pull model. Developing digital innovations in such a way the Entrepreneur/CEO of 

Enterprise-A explained the firm innovates controlling the entire innovation chain. 

 

“There is an innovation from the perspective of the market and ours. Ours I can control, 

I control the entire chain. I control it (the innovation) by pushing. Thus, I pull DeepTech 

through new opportunities and issues and bring in the innovation inside. That's it.” 

(CEO of Enterprise-A) 

 

Thus, this interrelates with the culture of how the firm develops digital innovations, 

which also enables an entrepreneurial mindset. Therefore, this entrepreneurial mindset 

improves sensing capabilities. 

 

“The culture, it's not even the people, but DeepTech's culture encourages 

entrepreneurship both in the postural part of people who are proactive to solve problems. 

They don't wait for a stopped problem to happen, as in the technological part that people 

[...] weekly, the teams, suggest new technologies and new ways of working in the 

company.” (CEO of Enterprise-A) 

 

The two strategy approaches allow awareness of market demands and sense new uses 

of digital technologies to bring digital innovations to the market. Another important aspect is 

that by continuously exercising the sensing capabilities of the firm, the entrepreneur also refines 

his judgment of potentials attributes of the firm’s technologies. 

 

 Seizing capabilities 

 

The development and implementation of digital solutions are anchored in the mapping 

business processes capabilities. In order to achieve the intended objectives with AI, in every 

digital transformation project the firm creates a Minimum Viable Product (MVP) based on the 

modeled processes. 

 

“The client comes with a technological or operational challenge, and we analyze to 

know if DeepTech has the technical capacity to deliver or not.” (CEO of Enterprise-A) 

Furthermore, mechanisms to make investment decision more accurate, such as making 

a proof of concept, and capabilities for rapid prototyping, contribute for seizing. In this sense, 

entrepreneurial management allocates resources to develop digital innovations. 

 

“First I have proof of concept, then we evaluate the proof of concept and we make the 

decision to go or not to go. […] So, I have their initial cash deployment and mine to 
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make the product or project or train an AI if I don't have the AI ready.” 

(CEO of Enterprise-A) 

 

Furthermore, by obtaining external knowledge in the innovation process, the firm also 

fine-tunes the technological core and its capabilities. Entrepreneur/CEO of Enterprise-A 

explained that developing the technology in such a way the firm is protected from biased 

decisions and remains in line with market demands. 

 

“I get knowledge outside DeepTech because my internal knowledge is limited, and it is 

biased by my vision. My knowledge, my vision and what I know about this subject goes 

up to a certain point. [...] But I can't turn it into innovation if I don't look at the market 

and bring the problem inside. The count is simple.” (CEO of Enterprise-A) 

 

Making unbiased decisions under uncertainty about investments and future demands is 

one of the main microfoundations of seizing capabilities. Although the Entrepreneur/CEO 

centralizes decisions, Enterprise-A has some form of proxy-entrepreneurship that is viewed as 

a survival factor. 

 

“[…] There is also entrepreneurship in the posture, attitude. […] [This] is quite 

widespread at DeepTech. That's why we're doing well. A firm that doesn't have that, in 

my opinion, I don't think it survives today.” (CEO of Enterprise-A) 

 

 Transform capabilities 

 

Despite the business model being typical of deep tech firms, and changes in the business 

model are not expected, the firm is constantly evolving. To put it another way, the firm realigns 

its structure and culture. 

 

“Nobody here at the company thinks we have a ready-made, formed enterprise. On the 

contrary, the company is constantly evolving and changing.” (CEO of Enterprise-A) 

 

In this sense, the Entrepreneur/CEO highlighted that the firm recently built capabilities 

for analyzing the business environment to incorporate ordinary capabilities. In addition, the 

employees of Enterprise-A are also developing their individual capabilities. 

“Due to the fact that most professionals are seniors [...], they have a proactive posture 

of also seeking to compare themselves with the market. Today, we have an area for 

analyzing competitors, for example, and for best practices from other companies, not 

competitors but partners, companies that are similar to DeepTech.” 

(CEO of Enterprise-A) 

 

The study observed that Enterprise-A exercises transformation capabilities periodically 

by aligning the structure and culture by gathering information in the business environment. 
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We are always looking for information from people who do better than ours or who do 

it differently from us and have a better result [...] to try to take part of this benchmark 

and these good practices and apply it to DeepTech from those who have already done it. 

So, this [...] is another culture of ours.” (CEO of Enterprise-A) 

 

As shown earlier in the case study, the firm's digital strategy and business strategy are 

merged. Accordingly, the firm also has digital capabilities to support operations and 

management. 

 

“100% home office. We now have a giant stack of support and management software 

so that we can obviously deal with this environment. So, we have from task control 

software, squads, kanban and everything else to the ERP part. 100% control of what 

happens in the DeepTech.” (CEO of Enterprise-A) 

 

Besides the assistance to management and strategy of the firm digital capabilities are 

contributing to the development of the Enterprise-A's cutting-edge technology, and 

consequently digital innovations. In this sense, the firm has a Knowledge Wiki that allows the 

Entrepreneur/CEO to control everything that happens in the firm. 

 

Today we have a Knowledge Wiki of DeepTech. So, everything people do they have to 

go on this Wiki to write. "Look, at this neural network I did such work, took such a 

dataset, and trained in such a way". So, we have full control over the firm today, 

everything digital obviously.” (CEO of Enterprise-A) 

 

In addition, since the firm has the total dependency on the individual capabilities of the 

Entrepreneur/CEO, there is also the managing threats aspect and reconfiguring the 

organization's internal structures. 

 

"So, today the dependence is 100% on me [...].That's a fact, total dependency. I make it 

run [...]. If I put pressure it goes, if I take pressure off it does not go. […] This has been 

a topic that has worried me for 2 years, [...] so I have a long-term strategy [...] to make 

the dependence of DeepTech [from me] zero. [...] The main threat DeepTech today is 

me [...]. So [...] from next year I will [...] start a process, not succession because it's not 

possible yet, but the process of shielding DeepTech [...]”. (CEO of Enterprise-A) 

 

4.1.4 DeepTech innovation 

 

As shown in the previous topic, dynamic capabilities are linked to the innovation of 

Enterprise-A’s products. Notably, the technology-push-pull concept allows the continuous 

development of digital innovations. In this sense, the firm awareness of the market for new 
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business requirements pushes Enterprise-A to improve, acquire and develop technologies to 

solve customers’ problems with AI. 

 

“I can innovate by bringing new customer problems to the company. The logic is super 

simple. I don't innovate from the inside out, I innovate from the outside in. So, the way 

I keep [...] innovating is by bringing the problems that I can act on. Obviously, because 

there are several problems that I can't solve. And put them into DeepTech. And then 

DeepTech innovates. It's the other way around.” (CEO of Enterprise-A) 

 

Accordingly, the innovation process is also supported by entrepreneurial judgment and 

individual capabilities of the entrepreneur and the top management team. That is, investing 

financially at the beginning (orchestrating resources) and the end of the innovation process (in 

the own technology). Moreover, with the new attributes of AI, new innovative digital business 

concepts can be offered to market via SaaS. 

 

“When we sell [...] I actually receive two values. One is the innovation that I create, that 

is, every sale I make […] my technological core increases and grows. Or in a very 

simplistic way, the brain gets smarter because I learned something new. And I bring 

revenue. When I bring in revenue, [...] 100% of what I have as surplus I reinvest in the 

firm in the technological part. So, it is a cycle in which I will gain both in the 

development of new technologies and in the direct investment in DeepTech's 

technology.” (CEO of Enterprise-A) 

 

Therefore, entrepreneurial judgment contributes to the firm continuous cycle of 

profiting from their innovations. In particular, profit from new neural models, which is the 

digital innovation derived from the technological core. 

 

“For me everything is an innovation because every neural network is new.” 

(CEO of Enterprise-A)  

 

In addition, to solve their customers' problems, Enterprise-A combines in innovative 

ways digital technologies to offer several personalized digital solutions. These solutions 

transform the organization of their clients through automation, henceforth, digital transforming 

other firms. 

 

“Today DeepTech sells end-to-end automation, which is digital transformation, for 

several companies in the market, from an automatic gate that analyzes the vehicle to an 

application that you can get through a photo, open an account or loan process. We 

navigate in this scope of automation. In practice, it is to take it from the edge and put it 

in the company's ERP automatically with analysis. (CEO of Enterprise-A) 

 

Currently, Enterprise-A also has a large innovative off-the-shelf portfolio of products 

and services that are low impact on IT, offering a range of analysis, identification, validation, 
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and information extraction from documents, systems, and websites. Enterprise-A also holds 

patents. However, the firm does not count them for measuring innovation, and innovation in 

the firm is not being measured in any way. 

 

“In practice, as I see it today... how I count or measure innovation: the amount of 

solutions we put on the air. Thus, I have our technological core, right, our engine, the 

big motor. The amount of solutions that derive from it is the innovation I get.” 

(CEO of Enterprise-A) 

 

4.1.5 Synthesis of DeepTech 

 

Enterprise-A had a redesign in the intended business model in its early stages for a 

typical business model of deep tech firms. In addition, the business model can be considered a 

digital business model, in which no foreseeable changes are expected. 

The digital strategy allows Enterprise-A to be well-positioned in a market niche 

developing AI solutions. The firm strategy consists of two approaches. The first develop 

innovative solutions for and the second delivers the same value for other customers with 

scalability. In this sense, the technology, price strategy, and continuous innovations allow the 

firm to stay ahead of competitors. 

Dynamic capabilities in Enterprise-A concentrates on the Entrepreneur/CEO, which is 

a recognized threat. While sensing dynamic capabilities allows the firm to identify new business 

requirements in technology-push-pull concept, seizing capabilities makes sure the investment 

and the AI solutions are feasible. In addition, transforming capabilities are allowing the firm to 

develop digital innovations and expand its business. 

Innovation for Enterprise-A consists of acquiring knowledge from potential customers 

for developing new neural models, expanding the portfolio of solutions when applicable. In this 

sense, the firm uses several digital technologies to develop digital innovations based on artificial 

intelligence. Figure 8 shows the word cloud of the Interview with the Entrepreneur/CEO of 

Enterprise-A. 
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Figure 8. Word cloud of the Interview with the Entrepreneur/CEO of Enterprise-A 
Source: organized by the author (generated in ATLAS.ti 9.0) 

Note: word cloud generated in Portuguese. The threshold for including relevant words was set to five. 

 

4.2 Case B – Agribusiness Enterprise 

 

Enterprise-B's activities began in 2005 as a startup in the incubation project at a 

Brazilian university. Currently, Enterprise-B has around 55 employees with a 1000 m2 

headquarters and provides high precision agricultural machinery. The firm also develops 

projects for large firms in the agribusiness sector, including partnerships with multinationals. 

Enterprise-B develops customized solutions for agricultural production, such as 

processes, machinery, equipment or even customization of agricultural implements. The firm 

innovative solutions are focused on hardware for optimizing the businesses of rural producers, 

whether they are small or even multinational firms. Currently, it participates in several 

innovation hubs that provide extensive contact with other companies in the same industry and 

potential customers for their solutions. 

 

4.2.1 AgriTech business model 

 

Enterprise-B business model developed in three clear stages. In the first stage (25 m2 

room inside the university), the projects developed by three business partners/entrepreneurs 
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were intended to meet the demands of the university, which encouraged academic productivity 

and entrepreneurship by incubating new firms. 

 

“The University [...] had a selection process for technology-based companies for the 

incubator [program]. That was that first phase. So, inside the university, in a 25 m2 room, 

and practically the business model we had [...] working together with the university, via 

projects along with the university.” (COO of Enterprise-B) 

 

Despite resource constraints in the incubation, the initial period was one of rapid growth 

in which the firm also gained market experience carrying out projects for the private sector. 

With the incubation contract about to end, the natural step for start-ups born out of these 

programs was to operate stand-alone to get the agility needed to keep growing. In the second 

stage (75 m2 commercial room), the firm gained experience through partnerships with 

multinationals by developing projects and products for these large firms. 

 

“[…] Then we started with an interesting model, we associated with a large 

multinational and [...] started to develop several projects aimed for this multinational. It 

was as if this one had a wealthy godfather. [...] It wasn't a specific one. There were two 

or three [multinationals] in which all the products we generated via AgriTech went to 

the market as these companies and not as AgriTech. 

 

In this sense, it was a period of learning and growth in which Enterprise-B's culture 

developed like the culture of large firms. In addition, while the brand of Enterprise-B was not 

recognized in the market, yet these multinationals perceived great value in the partnership. 

 

“So, the brand itself was […] not seen by the market in general. [However], it was a 

very valued brand [...] by these few big companies that we worked with. So, it was the 

learning period [...] because of working together, the culture of a large company started 

to enter AgriTech. Even though we didn't have specific training [...] in the end we started 

working like these companies, thinking about these deliveries. We had a big growth.” 

(COO of Enterprise-B) 

 

In the third and current stage, the firm went from 8 employees to around 55 employees 

(1000 m2 headquarters). In this stage, Enterprise-B develops managed to build several facilities 

to develop their products. 

 

Thinking about the number of employees, we started with eight from the second to the 

third practically [...] we reached almost 60 employees. [...] In the third, which is today’s 

headquarters [...] of more than a thousand square meters of built area. We have several 

laboratories, a shed for the construction of prototypes [...]. So, it's possible to make an 

analogy of growth. (COO of Enterprise-B) 
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During these 15 years of history and business model adaptation, Enterprise-B 

developed its strategic orientation towards the market. In addition, learning by partnering with 

large firms and path dependencies developed the know-how for competing. 

 

“So, this is how AgriTech was developed, in transitions. […] In the first business model, 

the first phase, together with the University. In the second model, [partnering] with some 

large companies and delivering the solutions. And now in a third phase, the company 

itself [...] delivering its products and services to the market in general [...]” 

(COO of Enterprise-B) 

 

Despite the adaptations, the business model designed for value creation with the 

operational know-how and scientific knowledge remained close to the initial design. With this, 

the firm developed a methodology for value proposition innovation, creating innovative 

solutions for their customer's needs since the beginning of the firm. 

 

“Considering this aspect of being at the university, [...] the very foundation of the 

enterprise was made considering this part of innovation. […] Our current proposal is to 

deliver solutions to our customers [...] focused on the agricultural area and certain 

operations where we work. And for this, we have an already established process that 

goes from the definition of the concept to the delivery of the solution, whether it is a 

product, process, or operation. And the main point, [...] during this process we will have 

innovation.” (COO of Enterprise-B) 

 

Despite focusing on hardware, Enterprise-B's value proposition goes beyond 

developing only hardware solutions. The firm also considers innovation in processes to provide 

innovative solutions. 

 

“Our proposal uses this operational agronomic knowledge with this process, this 

development methodology, for us to be able to deliver solutions to our customers. So, 

we can think of solutions that go beyond hardware, right, but really innovative solutions 

considering the process. (COO of Enterprise-B) 

 

In this sense, this methodology developed by the firm also drives value creation 

innovation. According to the Entrepreneur/COO, the innovation process in Enterprise-B is 

based on identifying demands and customer problems to deliver a solution that is new to the 

market. 

 

“Somehow, we are going […] to solve that problem in a new way that nobody has done 

yet. And with that, deliver a solution to our customers. […] For us to be able to deliver 

a solution to these demands that we have, the process has to go through innovation. And 

the most important part about that is the methodology. It's how you drive that innovation. 

[…] Many times during this process, you have multiple options, multiple paths to deliver 

a solution.” (COO of Enterprise-B) 
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Currently, Enterprise-B has commercial activities related to hardware that can be 

considered as different business models, such as renting agricultural machines, maintenance, 

and repair of agribusiness equipment. Enterprise-B also provides various operational services 

related to agriculture, such as harvesting, cultivation, spraying crops, pest control, and services 

in various areas of engineering. The firm also carries out technical and scientific consulting 

activities. Although Enterprise-B captures value in a traditional commercial fashion, there is 

the challenge of convincing customers that their solutions and innovations will attend to the 

demands. 

 

“And if on the one hand, you have the challenge of those who are proposing the 

innovation, proposing the solution. On the other hand, you have the challenge of 

convincing your customer that the way that is being done is the best possible way.” 

(COO of Enterprise-B) 

 

4.2.2 AgriTech strategy 

 

The way that Enterprise-B chose to compete in the market is a combination of two well-

defined fronts. The first is the agricultural operational knowledge, and the second combines 

theoretical knowledge with practical experience from the field. Both contribute to the firm focus 

on developing innovative solutions. 

 

“As AgriTech, we are looking for the following: we have agronomic knowledge [...] [of] 

how the culture develops, and we also have operational knowledge [...]. And in parallel, 

we also have that approach [...] from the university, from the academy, still focused on 

innovation, on those methodological processes, and so on, on development 

methodologies.” (COO of Enterprise-B) 

 

In addition, the Enterprise-B's strategy is linked to delivering solutions to managers of 

others firms, helping them achieve goals related to their respective areas. Thus, meeting the 

demands of its customers is an important aspect of Enterprise-B's strategy in developing its 

solutions. 

 

“So, many times we can change a current process thinking about the hardware, seeking 

a productivity gain in the agricultural part, for example in the operational part. So, that's 

what we're looking for and focused on what I said at the beginning to somehow help our 

clients, who are managers, to achieve their goal. So, we have to look for solutions for 

them to be able to reach the goal that they have [...].” (COO of Enterprise-B) 
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When it comes to the digital context, Enterprise-B is aware of the ongoing digital 

transformation process. The firm already notices some problems related to decision-making 

under conditions without digital solutions for their context. In addition, the Entrepreneur/COO 

of Enterprise-B considers that standardization with digital technologies offers delivery gains to 

the agribusiness sector. 

 

“[With] standardization [...], you end up gaining on the delivery front [...], but I think 

that's what sums up what digital is and why technology ends up influencing so much. 

So, you see that, for example, from these problems that I talked about via AgriTech, 

some that I mentioned, digital solutions, etc., would even serve us here as a company. 

So, imagine the large industries, the large production lines, the agricultural part itself, 

the number of parameters, and factors that you have to analyze to make a decision, and 

then these tools would fit perfectly.” (COO of Enterprise-B) 

 

In this sense, the Entrepreneur/COO of Enterprise-B also detailed that the firm envisions 

the potentials of the applications of digital technologies when comparing Enterprise-B with 

larger companies. 

 

“[...] this digital transformation will have to happen here at AgriTech because [...] we 

are […] seeing the limitations. Today we have implements, tractors, and trucks running 

on some farms, [...] but I already see the need […] to look at the screen now and what 

is happening with each tractor to make the right decision to manage. This is nothing 

more than a digital transformation. When you get a bigger company, it monitors its fleet 

exclusively because of this digital transformation and manages to have much more 

efficient management.” (COO of Enterprise-B) 

 

Concerning the digital transformation strategy, the Entrepreneur/COO realizes this 

ongoing transformation is linked to the transformation of Enterprise-B and enabling the digital 

transformation for their customers, who will soon be demanding products with embedded 

digital technologies. 

 

“Even though we are small, we are feeling this need in [our] operation, and this need is 

also reflected in what we have to propose. Because we will need to propose forthcoming 

solutions to our customers where they will be able to use these resources, it will allow 

them to make this digital transformation.” (COO of Enterprise-B) 

 

Furthermore, Enterprise-B considers that it is a matter of time before it happens in the 

firm. In this sense, the understanding is that firms are becoming increasingly dependent on new 

technologies to improve their operations and that Enterprise-B must strategically prepare for 

this change. 
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“For us, dependence and need are very clear. Now it's more a matter of time. Thinking 

about what we are doing, the investments we are going to have and [...] some priorities 

that we have to do here. That's my vision.” (COO of Enterprise-B) 

 

To make this transformation, Enterprise-B is updating its hardware to carry out 

operations digitally. By offering the hardware with the control system and software, the firm 

can offer a complete solution at a lower cost and optimize the operation. 

 

“[...] we are seeking [...] to have this hardware, which is also important, and is a great 

differential for us, but which has a control system, a software, behind this hardware to 

deliver the complete solution. So, we're working, now we're looking to upgrade some 

of the hardware [...] in the field so that you can implement this control, and from new 

hardware development projects with new systems to act in a digital way, and so on. […] 

In general, […] to constantly optimize your operation.” (COO of Enterprise-B) 

 

4.2.3 AgriTech dynamic capabilities 

 

Since bringing theoretical knowledge into practical experience is one of the strategy 

fronts of Enterprise-B, according to the Entrepreneur/COO, this differential got honed over the 

years and now is an advantage of competitors. In addition, there is also an entrepreneurial part 

regarding discovering new attributes during the development stages. 

 

“The possibility that AgriTech has to work hard makes it different from other companies, 

thinking about the development part. Because [...] it proposes a solution, in general, [...] 

it will deliver what was proposed, will deliver what it was designed for, but you start to 

be part of the operation of the details, then you start to understand that there is a security 

part, [...] an operational part.” (COO of Enterprise-B) 

 

This decision-making about resources and production, according to the 

Entrepreneur/COO, the development process advances in a continuous improvement cycle that, 

In turn, speeds the delivery since the products are close to ready to use. 

 

“And then, when you design, [it is] something much closer to the end than that to the 

beginning. So, in that cycle of continuous improvement, you end up delivering 

something more ready to operate.” (COO of Enterprise-B) 

 

In addition, Enterprise-B incentivizes its employees to develop individual capabilities 

to innovate. In this sense, the firm's methodology to innovate takes advantage of continuous 

innovation. 
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“We always guide [...] here at AgriTech the teams themselves not to be content with the 

first results they get, [...] going in the line of continuous improvement. So that's what 

shapes people [...] to really deliver these innovations.” (COO of Enterprise-B) 

 

 Sensing capabilities 

 

According to the Entrepreneur/COO and considering the current stage of the firm, 

Enterprise-B developed capabilities to identify and understand market demands. This process 

of seeking demands goes through innovation and consequently allows the firm to remain 

innovative. 

 

“As AgriTech, our proposal is to identify demands, areas, bids, or other things related 

to our client’s demands so that we can deliver a solution. And in this process of seeking 

demand, understanding this demand, and delivering the solution, we practically go 

through this part of innovation.” (COO of Enterprise-B) 

 

Regarding the digital context, Enterprise-B is sensing the growing demands for 

agribusiness products with embedded digital technologies. However, these technologies are 

considered complex. 

 

“[…] our history has always been related to hardware and services, so we really started 

to identify this need for digital. So, we recognize there is a need for these tools. But we 

also recognize the complexity involved for them to work correctly” 

(COO of Enterprise-B) 

 

 Seizing capabilities 

 

For Enterprise-B, decision-making under uncertainty is helping the firm navigate the 

intermediate period in which the agribusiness sector moves towards digital transformation. In 

addition, the Entrepreneur/COO of Enterprise-B explained the importance of entrepreneurial 

judgment for the context of the firm since making informed decisions is often not possible 

because data is lacking. 

 

“Often, it's not a decision... It's a feeling that you say: ‘no, let's go in that direction’. 

That's where that profile I mentioned about the entrepreneur comes in. So, there are 

people who cannot make a decision based on a feeling. They need to have data, have 

accurate models, which we often don't have. So, that's where joining the experience, the 

history, you have learned for knowing how far you can run the risk to make that decision.” 

(COO of Enterprise-B) 
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In this sense, the study observed that entrepreneurial judgment is also helping the firm 

refine the business model for the new business requirements the firm is sensing about the digital 

transformation. 

 

“Remember when I talked about decision-making? This business model is too sensitive 

and well-connected. [...] Thinking about what we are going to deliver, but for example, 

we are developing some equipment and depending on the results [...], it may be that we 

will have to change the AgriTech’s concept just to produce this equipment. And then it 

leaves this development sphere a little.” (COO of Enterprise-B) 

 

In addition, there is also the aspect of committing resources considering the production 

costs and revenues and building the capabilities for the firm to develop digital innovations on 

its own and eventually transforming the business model. Thus, distancing the firm from a model 

in which digital capabilities are provided through partnerships (buying capabilities). 

 

“[We can] partner with a company that only does this. [...] But it could be that how much 

this company wants to charge you to produce is greater than the earnings that you will 

have. So, it's talking to other people, understanding what the market is talking about. So, 

we're really in a transition of this model, or for the validity at once, and we can follow. 

But we are still analyzing different possibilities.” (COO of Enterprise-B) 

 

Therefore, in conjunction with the business strategy and the digital transformation 

strategy, seizing capabilities are guiding the firm to act in the digital context through 

partnerships. In addition, it contributes to seizing what has been sensed at the right time. In the 

case of the digital context, changing the business model, which is in an intermediate moment 

of validation to realign the structure to digital, will also change the way of development. 

 

 Transform capabilities 

 

Concerning the digital context, Enterprise-B is sensing that the ongoing digital 

transformation process eventually will need to be seized. However, the firm does not yet have 

the capabilities to embed digital technologies in its products or operations. In this sense, the 

long history of establishing partnerships and learning from larger firms is helping Enterprise-B 

buy digital capabilities until the moment is appropriate to seize and transform the firm. 

 

“So, as AgriTech today, we don't have that competence. And with that, we ended up 

actually establishing partnerships with other firms, looking for partners, who are experts 

in these areas, so that we can put this in our product.” (COO of Enterprise-B) 
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In addition, it is important to notice that according to the Entrepreneur/COO, the current 

demand in the market for their type of products with embedded digital technologies is still not 

worth developing the capabilities. 

 

“Today they still don't demand this type of technology. Machine learning, Artificial 

Intelligence, because we're in this transition from leaving the mean and entering and 

stratifying applications.” (COO of Enterprise-B) 

 

However, to develop the solutions for the market, the firm uses software for analyzing 

and guiding the team during the development of prototypes, products, and services. In addition, 

the firm also started to develop and commercialize some software. 

 

4.2.4 AgriTech innovation 

 

Enterprise-B's innovation is closely linked to the development methodology which 

fosters innovation, directed at delivering innovative solutions to their customers. Furthermore, 

as the firm developed its innovation methodology, the theoretical and operational knowledge 

also improved over the years with the culture to favor this innovation aspect. 

 

“It's really getting out of the concept and generating a product […]. It's this idea of 

innovation, especially at AgriTech. We are not limited to a study, [...] to research […], 

our main focus is really to deliver a product, a service, a real and not theoretical 

innovation for our customers. So, along this line, we have this methodology that really 

allows this innovation to occur from the company's own culture. So, it's a company that, 

since its formation, is related to the part of proposing improvements, solutions, and so 

on, which ends up leading to innovation.” (COO of Enterprise-B) 

 

Thus, Enterprise-B innovations' can be either something less complex or disruptive 

innovation. In this sense, the Enterprise-B methodology also incentivizes the employees to be 

innovative. 

 

“Innovation can be anything from a simple thing to complex, disruptive innovation. But 

there has to be a [...] scenario that opens up for people to innovate, [...] that they are not 

satisfied with the deliveries, [...] and we also need to have conditions, I called 

methodology, to make these innovations viable. So, that's what I see [...] to be able to 

generate these innovations.” (COO of Enterprise-B) 

 

The technologies that the firm provides to the market are implements, machinery, 

simulation, telemetry, and ultrasound. In addition, the firm develops dashboard decision-
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making and equipment analysis projects. Thus, the main technologies of the firm are not digital 

technologies. However, Enterprise-C does digitization, for example, of signals and maps. 

Moreover, the firm also embeds GPTs for the connectivity of its products, such as with 

broadband cellular networks. 

 

“These technologies, for example, some AgriTech products [...] we are developing and 

delivering already have, and it is necessary to have this type of technology. Because 

remember, I said that you have to apply not on average, but different flows, in functions 

of different areas. The only way […] to do this is through these technologies, whether 

it's a signal, a map that is inserted. So, that's already running.” (COO of Enterprise-B) 

 

In this sense, the Entrepreneur/COO of Enterprise-B considers the capability that the 

firm already has for embedding connectivity as an intermediate step for the firm developing 

digital innovations on its own. 

 

“As I said, our main proposal is hardware. So our challenge now is to understand how 

this hardware is ready to receive all these digital concepts. [...] And this part of 

connectivity and some information when we talk about 3G etc., we already have it, and 

I think it would be an intermediate step.” (COO of Enterprise-B) 

 

Despite the focus of its solutions being on hardware, Enterprise-B has already started 

working with software development. In this sense, the firm is experimenting with algorithms 

since the market is demanding robust solutions. 

 

“[…] we always worked more on the hardware. For some time now, we've been 

developing some control systems, something about software, but we really see that the 

future is along these lines (with digital solutions).” (COO of Enterprise-B) 

 

In addition, some of the partnership projects in which Enterprise-B worked on 

developing solutions involved digital technologies. In this sense, Enterprise-B is acquiring 

knowledge and studying the use of these technologies in its products to meet the growing 

market demand for digital solutions related to agribusiness. Moreover, the operational 

knowledge of the firm is considered critical for achieving the desired end with digital 

innovations. 

 

“Upfront to have a little more total control, [...] there's all the part after thinking about 

the distant future, the part of autonomous systems. [...] However, it has the practical 

aspects that only the operation will bring for us to make it possible. And that's what 

we're also analyzing because our knowledge would be able to use these technologies 

much faster. As much as AgriTech is not a specialist in this part of autonomous vehicles, 
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it is an expert [...] in the operation and knows the validation process. So, one of the 

points we have been working on is seeking partnerships.” (COO of Enterprise-B) 

In addition, Enterprise-B does not have a main innovator. Instead, the innovation 

process is focused on communication and related to teamwork. 

 

“And a learning experience that we had, that we really felt in practice, is that [...] we 

don't have a genius, let's talk like that. […] For us, the innovation process is related to 

teamwork. Generally, what we see is the following: you have a challenge ahead and the 

solution is not ready in the first talk or the first action.” (COO of Enterprise-B) 

 

Moreover, innovation in Enterprise-B is based on technical knowledge and field 

experience, which translates into know-how. Although the firm is considered innovative and 

possesses patents, the firm currently does not measure innovation. However, deadlines and 

costs would be relevant if innovation were to be measured. 

 

“We have to think about this final delivery, meeting in some way what has previously 

agreed regarding this cost and this deadline. So, these are some indicators that we end 

up using in the case where we are working with this part of the development of 

innovation. […] I don't know if I would call it an indicator, but think about a specific 

project would be the cost of the solution [...] so these are some indicators that we end 

up using it.” (COO of Enterprise-B) 

 

In addition, Enterprise-B participates in some innovation hubs. For instance, the firm 

considers these innovation hubs important for establishing partnerships, networking, sensing 

market demands, and for strategic positioning of the brand. 

 

“[...] As AgriTech we participate in some hubs. So, each one of these has a different 

approach, there are some that are there to present concepts or demands from some 

companies [...], seek partner companies to develop [...]. This participation ends up being 

very interesting for us because we are in contact with other customers. And in parallel 

to understanding what the demands are or a slightly more strategic analysis of what is 

ahead of what people are looking for ends up positioning the AgriTech brand.” 

(COO of Enterprise-B) 

 

In addition, Enterprise-B also participates in open innovation projects, working with 

the end-users of the technology. In these challenging projects, the firm provides the 

methodology and the innovative team. 

 

“We have some projects where we are working on the open innovation model where 

AgriTech has the methodology and the team, but the client, the user of this innovation, 

this technology, is working together with us. [...] It really is a process that [...] is not 

Cartesian, is [...] a little uncontrolled.” (COO of Enterprise-B) 
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The Entrepreneur/COO of Enterprise-B also detailed the uncertainties that are related to 

technology development in these projects. Although the process to develop innovations in this 

context is challenging, it is also rewarding since relevant attributes of the solution often are 

discovered during the process, not when in the planning stage. 

 

“Because at the beginning of the project, delivery is thought of, but when you start to 

have the first parts of this project working, you start to understand that the delivery you 

were imagining at the beginning will either not be possible or that maybe you could 

improve another point. Then you would have a much more efficient delivery, [...] more 

interesting for the customer. So, in our case, [...] it is shaped to arrive at the final 

delivery.” (COO of Enterprise-B) 

 

4.2.5 Synthesis of AgriTech 

 

In summary, Enterprise-B developed its business model in very three clear stages. In the 

first stage (incubation), the firm developed projects with the university. In the second stage 

(commercial room), the firm gained experience by partnering with large firms. And in the third 

and current stage (headquarters), the firm is positioning the brand in the market and identifying 

demands. 

The strategy of the firm is related to agricultural operational knowledge and bringing 

theory into practice. Regarding the digital transformation, Enterprise-B is in the initial process. 

The firm is already developing software and is gaining experience and know-how about digital 

transformation strategy by developing projects with other firms. 

In this sense, the firm is building capabilities for digital innovation. In particular, sensing 

capabilities are helping the firm prepare for seizing the digital transformation that will 

eventually need to happen, consequently adapting the business model once again. Although the 

Entrepreneur/COO judged that developing digital capabilities internally is not yet the right time, 

the firm is seizing through partnerships. Despite currently not having the capabilities for 

embedding digital technologies in their products, these partnerships are also preparing 

Enterprise-B for the digital transformation. In this sense, building capabilities will be able to 

remain to innovate and transform other firms. 

As innovation is one of the pillars of Enterprise-B, participating in open innovation 

projects for developing innovative solutions helps the firm periodically exercise its 

methodology in uncertain scenarios. In this sense, participating in innovation hubs contributes 

to the firm's strategy and positioning of the brand. Figure 9 shows the word cloud of the 

Interview with the Entrepreneur/COO of Enterprise-B. 
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Figure 9. Word cloud of the Interview with the Entrepreneur/COO of Enterprise-B 
Source: organized by the author (generated in ATLAS.ti 9.0) 

Note: word cloud generated in Portuguese. The threshold for including relevant words was set to five. 
 

4.3 Case C – Compliance Enterprise 

 

Enterprise-C business proposal was conceived in 2018 by the current executives who 

dealt with analytics and idealized a spin-off for bringing a solution to the compensation problem 

related to Brazilian tax legislation. In a span of a few months of identifying the needs and 

difficulties of potential customers concerning stay compliance with the tax authorities, 

Enterprise-C proposed a solution that solves a specific tax problem that firms have related to 

Electronic Request for Restitution, Reimbursement, or Statement of Compensation 

(PER/DCOMP) through SaaS. After the MVP validation with a company and later in other 

sectors, the firm began operations by offering an innovative solution enabled by digital 

technologies in 2019. 

Contextualizing the importance of Enterprise-C solution to the legal sector, firms face 

problems regarding the tax authorities such as double taxation, the complexity of different 

specific laws for each state concerning the tax authorities, fiscal obligation to keep documents, 

manual processes with no analytical capacity, and centralized knowledge in the legal 

department of companies, which often is lost with turnover. Therefore, these problems 

Enterprise-C solution solves were mainly hampering decision-making in the financial 
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department, as visualizing the firm's complete situation with the tax authorities in a 

comprehensive way was burdensome and problematic. 

 

4.3.1 ComplianceTech business model 

 

With the growing complexity in the environment and faster Federal Revenue of Brazil, 

Enterprise-C sought to solve a specific tax problem for Brazilian firms through a new business 

model. In addition, the tax department of firms suffers from the excess of time used to type and 

find data instead of analyzing the data and delivering the demands. 

 

“From our growth, we see that the company only exists because it innovates. Because it 

is in fact disruptive. […] The traditional model on the market is type-based. [...] So, the 

volume of information [...], digital transformation, everything being digitized, faster 

Federal Revenue, and financial transactions […] in different formats increase the level 

of complexity. The manual will not solve it.  [...] In other words, our point is control of 

the tax process.” (CIO of Enterprise-C) 

 

Concerning the products and services offered in the market, only solutions sold by ERPs 

and typing in Excel spreadsheets were available for firms to stay in compliance with the tax 

authorities. In this sense, Enterprise-C uses digital technologies for offering compliance as a 

service. Therefore, the business model of Enterprise-C can be considered as a new (digital) 

business model. 

 

“So, it's a new business model because [...] of the traditional ERPS sold platform. So, 

generally, they were very used to buying a platform, like when you buy an Office license, 

in our case, it's a service, […] the same thing as Netflix. Netflix delivers movies, and 

what am I delivering? I'm delivering compliance, controlling the entire tax process 

around compensation. It's a digital business, 100% digital.” (CIO of Enterprise-C) 

 

Therefore, the main value proposition consists in offering a digital option for firms to 

stay compliance. In summary, instead of the traditional way the tax department managed their 

obligations using Excel spreadsheets or ERPs, with Enterprise-C solution firms can easily 

manage with an internet browser service that has several features. 

 

“Usability is we captivate the user, which is the functionality, the tool, that he uses the 

most. [...] He will no longer use Excel to use another tool but based on an internet 

browser service.” (CIO of Enterprise-C) 

 

In addition, new features and modules to the main application translate into value 

proposition innovation, which also depends on the strategy of the contracting firm. Currently, 
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these new modules and features above all improve the compliance value proposition, but also 

cash flow and risk visibility to other firms. 

“It depends [...] on the management strategy, there are companies that hired only for 

compliance […], for the cash flow issue [...], (or) risk visibility. We attend the three 

strategies.” (CIO of Enterprise-C) 

 

Accordingly, the development of this business model was only possible because digital 

technologies lowered transaction costs, entry barriers, and their use generates value creation. 

Besides digital technologies doing most of the manual work, cloud computing allows instant 

availability to the application. In turn, value capture through SaaS also avoids high 

infrastructure costs to Enterprise-C. However, guaranteeing the information displayed is correct 

is necessary to keep their clients. 

 

“If I don't generate the value, I don't have a contract with the client. He can cancel at 

any time. So if he opens the platform and I haven't been answering the questions he asks 

[...], if he opens the platform and suspects information and doesn't hit, I lost.” 

(CIO of Enterprise-C) 

 

Therefore, it is a new compliance solution and a technological one. In addition, the 

solution also goes through the assessment of the IT area of the companies. This concern is 

relevant since the Enterprise-C solution gathers and deals with sensible information regarding 

the legal obligations of other firms. 

 

“The company was born 100% digital. [...] We are a new entrant in the market because 

of technology. How was the product that we offer today as a service offered in the past? 

By consultancy, by IPOs, by internal areas, by people. And in what way? Manual 

execution, typing. [...] We took care to choose the Cloud because [...] in the corporate 

market we needed to have a solution that was in compliance with security, [...] data 

protection, and a series of other things. [...] So, that when [...] it is validated by the IT 

area of these organizations, we would be ready to meet the legal checklist. [...] We had 

an assessment in most companies.” (CIO of Enterprise-C) 

 

In addition, the business strategy and the technology strategy interrelate. In this sense, 

the firm’s value creation innovation consists in incorporating new technologies and 

developing capabilities to improve its services. 

 

“[…] the solution you need to provide [...] sometimes you can resolve the compliance 

and the process, but the technology aspect is sometimes not yet adherent. So, you need 

to align all your ends. So, it's a model that's dynamic. You get it by navigating [...] the 

processes you want to solve, that you still haven't managed to reach internally or 

externally. And within this model, you seek to improve your capabilities [...] so that you 
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can meet that objective. Deep down, you are always looking for new capabilities. So 

this process is cyclical.” (CIO of Enterprise-C) 

 

For Enterprise-C the development of new modules and applications allows changes in 

the bundling of services, which consequently alters service prices. Therefore, Enterprise-B can 

value capture innovation with new prices and cost structures. 

 

“I'm [...] step-by-step with how much this is worth. [...] Because [...] there is a piece, [...] 

this cost [...] has a range. So how do I offer this on the market? I also had to innovate in 

this offer because it's a different model. I process data.” (CIO of Enterprise-C) 

 

4.3.2 ComplianceTech strategy 

 

One of the main aspects of Enterprise-C strategy is providing quality in their services. 

This concern is because firms that are resorting to their services to stay in compliance with the 

tax authorities need precise information. 

 

“For our context, Innovation is intrinsic to our strategy. […] And the main thing, [...] as 

it is a service they can cancel at any time. [...] We need to be one step ahead always. In 

other words, I need to be in tune with my customer base and give [...] peace of mind 

[...], a path of clarity in the provision of services in which you are always maintaining 

quality at the first level [...]. Quality is the main [...] driver of strategy.” 

(CIO of Enterprise-C) 

 

In addition, since Enterprise-C's business model is entirely digital and based on Cloud 

technologies. Thus, the IT strategy and the Business Strategy interrelate. In this sense, all the 

technologies the firm uses are chosen for this purpose. Besides allowing the firm to meet the 

market demands of multinationals, this strategy also allows managing the firm to develop 

solutions more efficiently. 

 

“We serve multinational companies, so the compliance operation is outside Brazil. So, 

[...] it comes with that huge checklist of things you need to attend to and address. It was 

only possible because we were using 100% digital cloud technology. This allows even 

teams to be remote. You can segregate access functions more practically. So, these 

technologies enabled 100% of the solution model that we designed according to 

business needs.” (CIO of Enterprise-C) 

 

In this aspect, one observation is that the firm manages to maintain this strategy by not 

centralizing decisions in silos and involving both IT and business areas in the discussion of 

technical solutions. 



85 
 

“Even though the discussion is technical, [...] the business people participate and interact, 

which is the most important. And when someone explains something technical and the 

business (manager) doesn't understand the business (manager) questions. So, this is 

important because I need to create a comfortable process that, even if I don't master the 

information being passed on, I have at least minimal knowledge of what it is about and 

how it will reflect in the final delivery. And, of course, the careful explanation is also 

important because I need to translate what I've seen, what I've tested into a language 

that everyone can understand.” (CIO of Enterprise-C) 

 

Therefore, Enterprise-C considers the fusion view between IS strategy and business 

strategy, the digital business strategy, as one of the main pillars of the firm. According to 

Entrepreneur/CIO, the alignment between business and technology is intrinsic in the culture 

and strategy of the firm. 

 

“Technology is together with the business, and this is the main pillar. So, this is a 

strategic premise of ours [...], the technology always [...] with the business. There is no 

other way. [...] Otherwise, the strategy will never be the way it should. [...] Business and 

[...] technology people go together all the time regarding the solutions that we need to 

address in the organization for serving our customers. […] It is one of the strongest 

pillars of our company, already intrinsic to our culture and our strategy” 

(CIO of Enterprise-C) 

 

4.3.3 ComplianceTech dynamic capabilities 

 

Given that the environment in which firms are is increasingly more dynamic due to 

tributary complexity, economy, competition, etc., Enterprise-C is embracing this challenge to 

develop innovations. For instance, the differences between state legislation and laws constantly 

changing can be highlighted for the Brazilian context. 

 

“So, Innovation is within [...] the Brazilian tax context that is constantly changing. It is 

dynamic according [...] to the country's economy, legislation. In short, we breathe this 

process daily. […] All this process involves providing the service with quality.” 

(CIO of Enterprise-C) 

 

In addition, since the firm is relatively new, the dynamic capabilities are still being built. 

Therefore, the operational process to understand the core capabilities and make partnerships 

have been important for the firm to develop its solutions. 

 

“When we realize that we have some capabilities that we need to incorporate into our 

company, we look for them. For example, there is no need to […] have a designer, a 

usability person within our team. […] We have partner companies that understand our 
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business and can capture the problem that we are dealing with, how we are thinking 

about solving it.” (CIO of Enterprise-C) 

 

 Sensing capabilities 

 

For Enterprise-C, sensing is an integrative part of the business. The digital business 

strategy is considered an essential part of the business to keep the necessary improvements. In 

addition, this helps develop innovations that are aligned with the firm’s purpose. 

 

“Every innovation process that we do today [...] is part of our execution strategy. It 

comes from real cases of scenarios that we find in the field. Because of the development 

of these processes [...], the expertise is part of us and part of the client. Because those 

who know the operational day to day know the pain, is the user.” (CIO of Enterprise-C) 

 

The innovation process in Enterprise-C consists of a back-and-forth interaction between 

business and technology areas. This interaction can improve the firm's decision-making 

assertiveness to meet business requirements and make the necessary investments to deliver the 

solutions. In addition, the Entrepreneur/CIO of Enterprise-C detailed this interaction, which can 

be understood as the technology-push-pull concept (Wiesböck & Hess, 2020). In this sense, the 

push starts after a new business requirement is sensed from the angst of managers that need to 

stay compliance with the tax authorities. 

 

“When we return home, [...] we ask [...] will we innovate, will we hold this decision?. 

So, first, looking at business aspects, but technology is supporting because sometimes 

the business has a piece of the vision "look if we want this (the functionality) here we 

would improve our product, which will consequently improve customer performance 

and it will increase the attractiveness of the market. We evaluate the following about the 

technology: [...] the impact of this on the operation [...], if I bring more people, and 

increasing the level of complexity of the platform, won't there be more results? What do 

I need here to meet this business demand?” (CIO of Enterprise-C) 

 

In addition, there is also a need to evaluate from the perspective of cost. Therefore, the 

interaction between managers is important to make the right decisions. That is, assess if the 

solution is cost-effective, feasible, and based on markets needs for scalability. 

 

“Then, the exercise of what technologies we do not have and how can we absorb to 

return. So, if we add this functionality here, it will add a transaction cost of X to our 

ticket, and this X cost needs to be converted into a certain form [...] it will increase the 

cost of infrastructure, people, and such. So, the business manages to reflect: [...] how 

much is the market willing to pay or how much does the market really need this solution? 

Because sometimes [...] the problem is only [...] for that company, and then it doesn't 
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make sense for you to bring all this cost into your company to serve an organization 

[...].” (CIO of Enterprise-C) 

 

In this sense, the Entrepreneur/CIO explained that when the firm incorporates the 

innovation in the main application (technology-pull), often the solution is tested before with 

customers. 

 

“Sometimes we even need to go further. We need to get a client to present this situation, 

this scenario. [...] Sometimes even the client who brought it to us [...] to do this pilot 

[...], then we got the chain as a whole. Sometimes it was going to reach the end and we 

understood that [...] we managed to do the exercise, it worked, now we are going to 

incorporate it into our platform and it will work in such away.” (CIO of Enterprise-C) 

 

Entrepreneur/CIO of Enterprise-C further explained that this back and forth process is 

even more important for SMEs, which needs to be consistent with the resources constraints of 

new firms. 

 

“For a startup, it is […] important because you have to stay with the cost, cash flow, and 

all the processes. Otherwise, you will not attend. So, that's why technology always goes 

together, and then [...] the business (manager) says, look: if we manage to make the 

solution and our cost is this and we manage to meet this solution with these features, we 

have a market opportunity for X. Then we come back to technology [...]: if we meet this 

cost, meet this solution in this way, if [...] it passes the sieve it's done [...] a pilot, it is 

done a test.” (CIO of Enterprise-C) 

 

For the Entrepreneur/COO, sensing new business requirements for improving the 

business with technologies is critical for getting the solution right. That is, committing resources 

to develop a solution that the market needs. 

 

“[...] I would say that without this [developing solutions based on business 

requirements], the entrepreneur's chance of success is practically nil. Because, in the 

end, your idea can go through a series of pivots [...] over time to reach what is in fact 

adherent and solves something in the market.” (CIO of Enterprise-C) 

 

 Seizing capabilities 

 

Considering Enterprise-C is a small firm and the resources are scarce, making 

investments through milestones is improving the decision-making in the regard of developing 

innovations. In addition, the time for developing technology solutions is often long, in which 

new relevant attributes are discovered during the process. In this sense, Enterprise-C is dealing 

with uncertainty by getting feedbacks and investing by milestones. 
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“So, you will only know if the market understood at the end. But [...] it is a very long 

time and you can get a no, [...] and you have already invested all this time. So, you need 

to do it in parts. You need to create small milestones so you can get feedback in the 

market. Fast. And at the same time, you implement it until [...] you already have a series 

of evolutions.” (CIO of Enterprise-C) 

 

In addition, investments through milestones give more financial security and accuracy 

in the development of improvements, new modules, and features to the main application. 

 

“It's a little slower than the traditional one, but it gives you more security. As we are 

focused on quality from the beginning, dealing with financial values, it is necessary to 

be very accurate. You have no room to make mistakes.” (CIO of Enterprise-C) 

 

 Transform capabilities 

 

In this context, building dynamic capabilities or realigning existing capabilities 

conjunctly with strategy allows Enterprise-C to develop digital innovations. 

 

“You need to be familiar with the external aspects to be able to incorporate them into 

your solution, bringing new capabilities or improving existing capabilities so you can 

meet the solution. So, Innovation for our context is intrinsic to our strategy [...].” 

(CIO of Enterprise-C) 

 

While some capabilities to the firm are not full-time necessities and can be easily 

acquired in the market, other capabilities are important for the firm and are being built. In this 

sense, Enterprise-C is building capabilities for data analysis and quality assurance. 

 

“The business [...] generates a series of new requirements and needs to be incorporated 

into the core. [...] But to do this, we are [...] seeing if there is [....] synergy [...]. So, the 

team is already understanding that there will be another area, a data area that [...] will 

be directly linked to quality assurance, which will work to bridge the gap with the client.” 

(CIO of Enterprise-C) 

 

For Enterprise-C, although there isn’t a formal rule, hiring born-digital employees is 

considered relevant for investing in capabilities related to the innovation process and the 

development of digital technologies. 

 

“When you're going to do an innovation process that brings a disruptive technology, you 

need new expertise, new capabilities. Sometimes [...] it's very complex. We understand 

this process and we have already brought in people who are already digital natives. In 

other words, our team is made up of people who are 100% already on the digital wave.” 

(CIO of Enterprise-C) 
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4.3.4 ComplianceTech innovation 

 

As observed in the previous section, the innovation process in Enterprise-C starts with 

sensing the customers' angst related to Brazilian tax complexity and problems. Therefore, real 

case scenarios serve as the basis for innovation. 

 

“The field determines which are the needs that you are not meeting yet, [...] or needs 

that exist and you have not yet seen. […] You need to go down with his lens to [...] see 

what he is trying to say. With that, you go back to the internal process and assess how 

you are going [...] to meet that. So, our company is 100% based on the innovation [...] 

of a practical example, only in real cases based on situations identified in the operational 

process of each company. This is exactly how we drive innovation [...] because when 

you get too static, the market ends up pulling you.” (CIO of Enterprise-C) 

 

Concerning the initial application, Enterprise-C solved a specific compliance problem 

(PER/DCOMP) with digital technologies. Thus, it can be considered as digital innovation. In 

addition, Enterprise-C services provide digital transformation to the legal sector, transforming 

the tax department of firms. 

 

“In this aspect, users will only analyze and make the decisions. So, I'm taking all that 

typing work, the information search. The application fetches information, concentrates, 

compiles, and delivers it. So, the innovation is there. It is based on the specific digital 

transformation process for this segment, specific for this sector [...], which is part of the 

Brazilian tax sector.” (CIO of Enterprise-C) 

 

On the one hand, the main application of Enterprise-C itself can be considered a digital 

innovation. On the one hand, Enterprise-C innovations consist of improvements for the main 

application, developing new features, and new modules. And with this, the firm can also bundle 

its services. 

 

“Innovation is something you don't have, and you need to improve or something that 

your product is demanding. New features [...], it's an optional module […] to continue 

generating value.” (CIO of Enterprise-C) 

 

In addition, despite Enterprise-C being a new firm, innovation is being measured. 

According to the Entrepreneur/CIO, innovation is 100% measured in the firm. Measuring 

innovation drives their strategy, which is also related to providing a service with quality how 

they innovate. Currently, Enterprise-C uses three indicators for measuring innovation. These 

indicators are: (1) the use of the solution, (2) if the customer is using the solution correctly, and 

(3) feedback about the solution. 
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“Today [the innovation] is 100% measured. [...] We have our business drivers. Our 

drivers go through some aspects of quality [...] as you realize several steps. First: [...] 

when the user is using the solution, we know the level of use [...]. Second: if the user 

knows how to use the tool. [...] The third indicator [...] is the number of companies we 

serve and the evolution of this growth. So, [...] it's the client’s use [...] that gives us 

feedback [...]. When he starts giving feedback, we also start [...] improvements or 

innovations.” (CIO of Enterprise-C) 

 

In this sense, cloud computing contributes to the firm's scalability issue that is recurring 

in software firms. In addition, this scalability perspective helps the firm in the innovation 

process by reassuring that the solutions are market-wide and not just specific to a customer. 

 

“And then there is an exercise of ours [...] which is to [...] incorporate it into a solution. 

Because since it's [...] Software as a Service, I have to have a scaling process. So, if I 

can identify a piece of this problem that is also similar to another firm's problem and 

vice versa, I can unify a solution, [...] and this is part of the work of exploring an 

innovation process.” (CIO of Enterprise-C) 

 

Regarding the dependence on the main innovator in Enterprise-C, delivering 

innovations is consistently aligned with the firm's strategy and capabilities. That is, a 

combination of the team expertise instead of depending too specifically on someone. In this 

sense, leadership for the firm is transitory, depending on the project and the evolution of the 

innovation. 

 

“So, the final product we deliver is a manifold combination of expertise, and they all go 

together. [...] Everyone has a leadership position, but [...] this leadership is transitory, 

[...] it goes [...] flowing as the solution evolves [...].”(CIO of Enterprise-C) 

 

In addition, the Enterprise-C realized that their customers were meeting among 

themselves to discuss how they were using the application. In this sense, Enterprise-C started 

to take advantage of open innovation. 

 

“[...] when we do a presentation meeting for new companies, we always pass on the 

reference clients [...] of our activity, our work. And this began to [...] integrate tax 

professionals from various companies [...] to hold a meeting among them, discussing 

solutions on how we are serving and what we could take care of and implement in the 

application. In other words, it generated an open innovation process, but at the same 

time directed and effective” (CIO of Enterprise-C) 
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4.3.5 Synthesis of ComplianceTech 

 

In summary, Enterprise-C introduced to the market a new (digital) business model that 

solves a specific compliance problem. Their competitors are still selling traditional software as 

a platform for firms to stay compliance. Nevertheless, Enterprise-C is innovating in the three 

business model dimensions, widening the gap between competitors. 

The firm's strategy consists of a digital strategy that is intrinsic and is one of the main 

pillars for the firm. In addition, the technology and business areas act in a multidisciplinary way 

to create differential value. Therefore, this strategy is also considered important to deliver 

innovative solutions. 

Regarding the capabilities, sensing is helping the firm drive innovation based on new 

business requirements from the field. In addition, seizing capabilities is helping the firm invest 

assertively in the innovations that the market needs. In this sense, while some capabilities to 

develop these innovations the firm can buy in the market, other capabilities are quite relevant, 

requiring internal development. 

Besides the main application being a digital innovation, the digital innovations that the 

firm develops are always related to the core application and the tax sector. These innovations 

consist of new features and modules, which can be bundled in different ways to capture value 

with SaaS. Figure 10 shows the word cloud of the Interview with the Entrepreneur/CIO of 

Enterprise-C. 

 

 
Figure 10. Word cloud of the Interview with the Entrepreneur/CIO of Enterprise-C 
Source: organized by the author (generated in ATLAS.ti 9.0) 

Note: word cloud generated in Portuguese. The threshold for including relevant words spoken was set to seven.  
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5 Consolidation of Results and Discussion 

 

This section consolidates the three cases and presents a cross-case analysis while 

discussing the findings based on the literature background. The study followed Eisenhardt and 

Graebner's (2007) recommendations for presenting empirical evidence in multiple-case 

research, such as selective story descriptions (quotations) for richness, tables, and diagrams as 

visual devices to summarize related case evidence to emphasize rigor and depth of the data 

analysis. 

In addition, section 5 is structured similarly to Section 4. However, to emphasize some 

aspects of research questions, the innovation section received more detailing. Therefore, section 

5.1 discusses the business models, section 5.2 the strategy, section 5.3 the dynamic capabilities, 

and section 5.4 the (digital) innovation. Finally, section 5.5 provides a synthesis of the three 

cases. 

 

5.1 Business model 

 

In the case of Enterprise-A, the Entrepreneur/CEO does not foresee business model 

changes, which is consistent with the notion that a business model innovation must occur in all 

three dimensions. However, innovations in the dimensions of value creation (e.g. new 

technologies) and value proposition (e.g. new offerings) are continuous in the firm. Although 

changes in business model dimensions occur before a business model innovation can be noticed, 

for Enterprise-A it would also need innovation in the value capture dimension. As shown in the 

case study of Enterprise-A, how the firm captures value (SaaS) is well established. 

In the case of Enterprise-B, despite having different business models, the main 

business model of developing innovations for the agriculture sector may eventually result in a 

business model innovation. Towards this direction, the firm is already developing software, 

doing experimentation with digital technologies (e.g. new technologies), and acquiring 

knowledge about digital technologies (e.g. new capabilities) through partnerships to develop 

agriculture solutions (e.g. new offerings). Thus, further improving their operational know-how 

and enabling value creation innovation paths. 

In the case of Enterprise-C, the business model can be considered as a new digital 

business model. The firm is ahead of its competitors that are still traditionally selling software 

or managing their compliance with Excel spreadsheets. Thus, anticipating competitors’ 
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reactions is necessary since the elements of business models are often transparent, and evidently 

successful new business models are subject to imitation. In this sense, the firm is innovating in 

the value creation dimension (e.g. new technologies and capabilities), value proposition with 

new features and modules (e.g. new offerings) that, in turn, enable value capture innovation 

(new revenue models). This innovation in the three business model dimensions might indicate 

that the firm is reconfiguring its business model, which is comprehensive since the firm is 

relatively new. Table 9 shows quote examples that best describe each firm business model. 

 

Table 9 

Business model quotes 
 Enterprise-A Enterprise-B Enterprise-C 

Business 

model 

“For example, if the client 

wants me to do something new 

for him, I charge CAPEX, and 

then on recurring, on ongoing, 

there is a monthly subscription 

that sort of becomes a SaaS. 

So, I have a cash deploy of it 

and my initial to do to make 

the product or project or train 

an AI if I don't have the AI 

ready. Then there is the 

deployment of that cash and 

enters as normal recurring as 

SaaS. That model has never 

changed.” 

“Considering this aspect of 

being at the university, [...] the 

very foundation of the 

enterprise was made 

considering this part of 

innovation. […] Our current 

proposal is to deliver solutions 

to our customers [...] focused 

on the agricultural area and 

certain operations where we 

work. And for this, we have an 

already established process 

that goes from the definition of 

the concept to the delivery of 

the solution, whether it is a 

product, process, or operation. 

And the main point, [...] during 

this process we will have 

innovation.” 

“So, it's a new business model 

because [...] of the traditional 

ERPS sold platform. So, 

generally, they were very used 

to buying a platform, like 

when you buy an Office 

license, in our case, it's a 

service, […] the same thing as 

Netflix. Netflix delivers 

movies, and what am I 

delivering? I'm delivering 

compliance, controlling the 

entire tax process around 

compensation. It's a digital 

business, 100% digital.” 

Source: organized by the author 

 

Since Enterprise-A and Enterprise-C offer SaaS for the legal sector, one could also 

consider them as competitors. On the one hand, Enterprise-A already has a defensible business 

model, clearly more advanced digital technologies (AI), and operates more broadly in the legal 

sector. On the other hand, Enterprise-C has proposed a new business model that solves a 

specific problem regarding compliance, which is as valuable as new technologies (Chesbrough, 

2010). 
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Conversely, Enterprise-B’s tradition of refining its business model and linking its 

activities with academic research from the beginning may be a factor for overcoming their 

current challenge related to validating the model for the digital context. In this sense, the firm 

methodology for developing innovations is also a strategic orientation with path dependencies 

(see Teece et al., 1997 for a detailed notion of ‘history matters’) to shape its future. 

Therefore, the three firms are reinforcing (e.g. via feedback loops) in a virtuous cycle 

of the components of their respective business models (Casadesus-Masanell & Ricart, 2010), 

mostly in the value creation dimension, followed by the value proposition dimension and value 

capture dimension.  

In this sense and with the appropriate proportions of comparison, the business model 

architecture of the three firms in the study has aspects and mechanisms for enabling 

continuous innovations (Zott et al., 2011). Therefore, the study fulfilled its first research 

specific objective to identify whether the business model is being developed for 

continuous change. Figure 11 shows the number of identified codes of the business model 

dimensions (value proposition, value creation, and value capture) in each firm in a Sankey 

diagram. 

 

 
Figure 11. Business model dimensions Sankey diagram 
Source: organized by the author (ATLAS.ti 9.0) 

 

5.2 Strategy 

 

Although the three firms presented in the case study operate in the same market setting 

(B2B), they have different strategies as firms. In addition, while Enterprise-A and Enterprise-
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C have their IT strategy and business strategy merged in a digital business strategy (Bharadwaj 

et al., 2013), Enterprise-B is initiating a digital transformation strategy (Chanias et al., 2019). 

Since Enterprise-A and Enterprise-C are software firms, their organizational strategy, 

structure, capabilities, and how they organize for innovation are strictly tied to this fusion view 

of strategy and technology (i.e. digital business strategy) to create differential value with digital 

resources. While Enterprise-A the strategy is more related to commercial activities (approach 

1 and approach 2), Enterprise-C is more related to maintaining quality. In addition, the 

differential value that these firms offer is by enabling the digital transformation for other firms. 

In this context, pursuing a digital transformation strategy will enable Enterprise-B to 

develop hardware and software innovations and stay competitive in the market. Moreover, it 

will also allow Enterprise-B to provide digital transformation to other firms with their products 

since the use of digital technologies enables changes in the paths for value creation. Table 10 

shows quote examples that best describe strategic responses for each firm. 

 

Table 10 

Strategy quotes 
 Enterprise-A Enterprise-B Enterprise-C 

Strategy 

“Today DeepTech has two 

advantages over the market: 

our product is very good, it is 

recognized as a premium in the 

market, and the price can be 

very low because the 

technology is ours. How do I 

work with each customer: if I 

have a competitor [...], I go in 

the price [...]. If I don't have a 

competitor [...], I do an inverse 

calculation.”; “When I go to 

sell DeepTech [...] I put the 

cases, I don't talk about the 

technology. So, what 

DeepTech sells is not AI. 

DeepTech sells operational 

efficiency and cost reduction.” 

“As AgriTech, we are looking 

for the following: we have 

agronomic knowledge [...] [of] 

how the culture develops, and 

we also have operational 

knowledge [...]. And in 

parallel, we also have that 

approach [...] from the 

university, from the academy, 

still focused on innovation, on 

those methodological 

processes, and so on, on 

development methodologies.” 

For our context, Innovation 

is intrinsic to our strategy. 

[…] And the main thing, [...] 

as it is a service they can 

cancel at any time. [...] We 

need to be one step ahead 

always. In other words, I 

need to be in tune with my 

customer base and give [...] 

peace of mind [...], a path of 

clarity in the provision of 

services in which you are 

always maintaining quality at 

the first level [...]. Quality is 

the main [...] driver of 

strategy.” 

Digital 

(Business

/Transfor

“DeepTech is composed of a 

technological tripod. I have 

RPA which are robots that do 

“Even though we are small, we 

are feeling this need in [our] 

operation, and this need is also 

“Technology is together with 

the business, and this is the 

main pillar. So, this is a 



96 
 

mation) 

Strategy 

edge automation, I have NLP 

which is Natural Language 

Processing or natural language 

processing [...] and the last leg 

of the tripod is computer 

vision, which is where I 

simulate the human being 

reading a document or images. 

So, on top of this tripod, I keep 

creating solutions.” 

reflected in what we have to 

propose. Because we will need 

to propose forthcoming 

solutions to our customers 

where they will be able to use 

these resources, it will allow 

them to make this digital 

transformation.” 

strategic premise of ours [...], 

the technology always [...] 

with the business. There is no 

other way. [...] Otherwise, 

the strategy will never be the 

way it should. [...] Business 

and [...] technology people 

go together all the time 

regarding the solutions that 

we need to address in the 

organization for serving our 

customers. […] It is one of 

the strongest pillars of our 

company, already intrinsic to 

our culture and our strategy” 

Source: organized by the author 

 

Although the second research specific objective was limited to identifying the strategic 

responses regarding the digital context, other aspects related to strategy were observed. Figure 

12 shows a co-occurrence table with the identified codes in the strategy category in each firm. 

 

 
Figure 12. Strategy category co-occurrence table 
Source: organized by the author (ATLAS.ti 9.0) 

 

Therefore, the study fulfilled its second research specific objective to verify the 

strategic response concerning the digital context. Regarding business-TI alignment, both 
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Enterprise-A and Enterprise-C have this concern and are aligning the areas. Therefore, this also 

reflects on the firm's digital business strategy. Although Enterprise-B is initiating a digital 

transformation strategy, the alignment between business and strategy was not observed. 

Concerning the other codes, Enterprise-A and Enterprise-C are operating in a market 

niche. Conversely, Enterprise-B acts more broadly in the market and not in a niche. Regarding 

partnerships, Enterprise-B and Enterprise-C consider them as being strategic. However, 

partnerships were not observed as strategic for Enterprise-A. 

Regarding using the price of products and services as a strategy, it was observed that 

only Enterprise-A effectively uses this strategy to compete in the market. Finally, the sales 

strategy, strategy in a broad sense, and technology strategy were observed in the three firms. 

 

5.3 Dynamic capabilities 

 

“The process in companies [...] is becoming more and more multidisciplinary. So, it's a 

combination of competence [...], there are several lenses evaluating that problem [...] 

you want to solve that you haven't managed yet to achieve internally or externally [...] 

to meet that goal.” (CIO of Enterprise-C) 

 

While Enterprise-A sensing capabilities are concentrated in the Entrepreneur/CEO, in 

Enterprises-B and Enterprise-C this highest-order dynamic capability is spread in the 

entrepreneurial team. Moreover, the technology-push was observed in the three firms. 

However, Enterprise-B is not developing digital technologies (technology-pull). 

In the case of Enterprise-A and Enterprise-C, these firms are already developing digital 

technologies, and the technology-push-pull concept (Wiesböck & Hess, 2020) explains how 

they innovate. The Entrepreneur/CEO of Enterprise-A acknowledges that although the firm is 

doing well because of his individual capabilities, the firm needs transformation to be protected 

from problems related to decision-making centralization. 

Thus, embedding these capabilities in the organization, such as by embracing open 

innovation as Enterprise-B and Enterprise-C, may not only protect the firm from biased 

decisions but also from other issues that arise from a central decision-maker. Table 11 shows 

quote examples of highest-order dynamic capabilities for each firm. 
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Table 11 

Highest-order dynamic capabilities quotes 
Enterprise DeepTech (A) AgriTech (B) ComplianceTech (C) 

Sense 

Capabilities 

“My sales team and I keep 

screening the market, looking 

at the market in some specific 

segments that we focus on 

more. Banks, industry, and so 

on. We approach companies 

to say: I have a case very 

similar to this problem you 

have in such a place.” 

“As AgriTech, our proposal is 

to identify demands, areas, 

bids, or other things related to 

our client’s demands so that 

we can deliver a solution. 

And in this process of seeking 

demand, understanding this 

demand, and delivering the 

solution, we practically go 

through this part of 

innovation.” 

“Every innovation process 

that we do today [...] is part of 

our execution strategy. It 

comes from real cases of 

scenarios that we find in the 

field. Because of the 

development of these 

processes [...], the expertise is 

part of us and part of the 

client. Because those who 

know the operational day to 

day know the pain, is the 

user.” 

Seize 

Capabilities 

“First I have proof of concept, 

then we evaluate the proof of 

concept and we make the 

decision to go or not to go. 

[…] So, I have their initial 

cash deployment and mine to 

make the product or project or 

train an AI if I don't have the 

AI ready.” 

“Often, it's not a decision... 

It's a feeling that you say: 'no, 

let's go to that direction'. 

That's where that profile I 

mentioned about the 

entrepreneur comes in. So, 

there are people who cannot 

make a decision based on a 

feeling. They need to have 

data, have accurate models, 

which we often don't have. 

So, that's where joining the 

experience, the history, you 

have learned for knowing 

how far you can run the risk 

to make that decision.” 

“So, you will only know if the 

market understood at the end. 

But [...] it is a very long time 

and you can get a no, [...] and 

you have already invested all 

this time. So, you need to do 

it in parts. You need to create 

small milestones so you can 

get feedback in the market. 

Fast. And at the same time, 

you implement it until [...] 

you already have a series of 

evolutions.” 

Transform 

capabilities 

“Nobody here at the company 

thinks we have a ready-made, 

formed enterprise. On the 

contrary, the company is 

constantly evolving and 

changing.” 

“So, as AgriTech today, we 

don't have that competence. 

And with that, we ended up 

actually establishing 

partnerships with other firms, 

looking for partners, who are 

experts in these areas, so that 

we can put this in our 

product.” 

“When you're going to do an 

innovation process that brings 

a disruptive technology, you 

need new expertise, new 

capabilities. Sometimes [...] 

it's very complex. We 

understand this process and 

we have already brought in 

people who are already digital 

natives. In other words, our 

team is made up of people 

who are 100% already on the 

digital wave.” 

Source: organized by the author 

 

Regarding the highest-order capacities observed in the three case studies, the sensing 

capacity was more observed, followed by the transforming and seizing capacity. This can be 

explained by the fact that sensing is the initial step for innovative firms to meet the demands of 

their consumers (Teece, 2018a). 

While Enterprise-A transforming capabilities are more present, for Enterprise-B and 

Enterprise-C is the sensing capabilities. This might be explained by Enterprise-A having a well-
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defined process to identify new business requirements, Enterprise-B having several ways to 

identify demands and the Enterprise-C newness. 

In this sense, the firms in the case study develop their respective solutions with market 

direction (Albertin & Albertin, 2016) to better understand the angst expressed by a frustrated 

customer (Teece, 2007). Figure 13 shows the number of identified codes of the dynamic 

capabilities subcategories (sense, seize, and transform) in each firm in a Sankey diagram. 

 

 
Figure 13. Highest-order dynamic capabilities subcategories Sankey Diagram 
Source: organized by the author (ATLAS.ti 9.0) 

 

Considering Warner and Wäger’s (2019) process model for dynamic capabilities for 

digital transformation as an analogy, digital seizing subcapabilities were more observed in 

Enterprise-A, and Enterprise-B and Enterprise-C digital sensing was more present. 

In the case of Enterprise-A, the firm is a well-established SME. The firm’s success 

can be credited to the individual capabilities of the Entrepreneur/CEO, which is consistent with 

Teece's (2007) notion that individual capabilities have an important role form dynamic 

capabilities. In addition, the idiosyncratic capabilities to deliver the last mile of the process can 

be considered a competitive advantage since, according to the Entrepreneur/CEO, few firms 

enter this market. 

In this sense, the dynamic capabilities are concentrated in the Entrepreneur/CEO. While 

the technology-push-pull concept (Wiesböck & Hess, 2020) explains the strong sensing 

dynamic capabilities, it also functions as a feedback loop to continuously develop digital 

innovations (neural models) from new business requirements that the firm does not yet meet 
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with its portfolio. Seizing dynamic capabilities and entrepreneurial judgment explain the firm 

success rate of digital transforming other firms. 

In addition, Enterprise-A experienced rapid growth, which required building 

capabilities, including capabilities for digital innovation. In this sense, transforming and 

managing threats is also relevant for the firm. The Knowledge Wiki of how the firm develops 

digital innovations contributes to entrepreneurial management of the firm's technologies. In this 

sense, the Entrepreneur/CEO is planning to reduce the centralization of decisions since is a 

recognized threat for Enterprise-A. 

Concerning how the firm deals with uncertainty in the digital context, seizing 

capabilities of Enterprise-A assists in the development of feasible projects and can be 

considered as strong. With these capabilities, the firm can maintain market success and the ratio 

of 100% of the projects meeting their objectives. 

In the case of Enterprise-B, the firm develops physical products and is in the beginning 

process of digital transformation. Subcapabilities such as digital mindset (sense) and navigating 

innovation ecosystems (transform) are already present in the firm. Enterprise-B is well aware 

of the external triggers such as changing customer behaviors of the ongoing changes of the 

digital transformation in organizations and society. In addition, the Enterprise-B has a 

multidisciplinary team for the collaborative approach that may be important for improving 

digital maturity. However, change resistance and other barriers can hinder digital 

transformation efforts. 

For Enterprise-B, further developing a digital transformation strategy will necessarily 

need to refine the business model, going beyond development since the firm does not have the 

capabilities to develop digital innovations. Therefore, building these capabilities, or outsourcing 

them via partnerships as the firm is currently doing to account for embedded digital 

technologies product demands can be viewed as getting the business model right (Teece, 2007, 

2018a). Mithas et al. (2013) consider IT Investment and IT outsourcing as two forms of digital 

strategy. However, the Entrepreneur/COO of Enterprise-B explained that considering the costs 

and the revenue solutions, not developing these capabilities internally has limitations. 

Concerning how the firm deals with uncertainty in the digital context, seizing via 

partnerships in product development is shown as a viable way for Enterprise-B to learn about 

the digital transformation process, acquiring knowledge and know-how to embed digital 

solutions in products and eventually transform. This is mainly because the firm currently does 

not have the necessary capabilities to develop digital innovations internally, as in the case 

presented by Svahn et al. (2017). With leadership, these gaps can be closed (Teece, 2019). 
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In the case of Enterprise-C, besides the new business model, a key aspect for the firm 

success is developing idiosyncratic capabilities. On the contrary to business models, dynamic 

capabilities are difficult to imitate and can offer a competitive advantage. Thus, building new 

capabilities (Teece, 2014) for value creation innovation (Clauss, 2017) can further widen the 

gap between competitors. 

Although Enterprise-C is new on the market, their highest-order dynamic capabilities 

are well developed. For instance, the firm develops digital innovations in a technology-push-

pull model (Wiesböck & Hess, 2020). Sensing capabilities are helping the firm resolve the angst 

of their clients, seizing capabilities to navigate uncertainty and manage risk since resources are 

scarce, and transforming capabilities for building capabilities considered as relevant to the firm. 

Concerning how the firm deals with uncertainty in the digital context, sensing helps the 

firm remain competitive by developing innovations based on their customer’s needs and 

initiates the entrepreneurial process to develop the new business requirements. Consequently, 

Enterprise-C seizes these new business requirements with new features and modules, investing 

by milestones. 

Therefore, the study fulfilled its third research specific objective to identify how the 

firm deals with uncertainty in the digital context. 

 

5.4 Innovation 

 

“The more you innovate, the more you can get a return on increased revenue, reduced 

cost, increased efficiency. Thus, through innovation, you can achieve several variables 

that make up an economic organization. The problem with this is that [...] the market 

does not know what it wants from innovation.” (CEO of Enterprise-A) 

 

For the firms in the case study, the relationship between market and innovation is an 

essential part of their business. These firms take advantage of their customers’ knowledge to 

bring innovations to the market. Accordingly, innovation capability is central for all three firms 

to remain successful in their respective industry. 

While the innovations of Enterprise-A and Enterprise-B are related to improving the 

operations of other companies, Enterprise-C innovations are related to providing compliance, 

improving cash flow, and risk visibility. In addition, while the outcomes innovation of 

Enterprise-A and Enterprise-C are more interrelated with the value proposition, for Enterprise-

B is more towards the firm strategy side. Table 12 summarizes the innovation outcomes of the 

products and services that the firms in the case study provide for other firms. 
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Table 12 

Innovation outcomes of each firm 
Enterprise-A Enterprise-B Enterprise-C 

“What I sell is operational 

efficiency. And this translates into 

both cost reduction and increased 

efficiency.” 

“Productivity gain in the 

agricultural part, for example, in 

the operational part. […] Somehow 

help our clients, who are managers, 

to achieve their goal.” 

“It depends [...] on the management 

strategy, there are companies that 

hired only for compliance […], for 

the cash flow issue [...], (or) risk 

visibility. We attend the three 

strategies.” 

Source: Organized by the author 

 

Although organizations, in a broad sense, are seeking innovation for its benefits, they 

are not sure about how to innovate. In addition, they do not precisely understand their issue. 

Thus, not only do these firms in the case study have the challenge of developing solutions for 

their customer demands but as well in navigating uncertainty. Table 13 summarizes how the 

innovative firms in the case study remain innovative. 

 

Table 13 

How firms remain innovative 
Enterprise-A Enterprise-B Enterprise-C 

“I can innovate by bringing new 

customer problems to the 

company. The logic is super 

simple. I don't innovate from the 

inside out, I innovate from the 

outside in. So, the way I keep [...] 

innovating is by bringing the 

problems that I can act on. 

Obviously, because there are 

several problems that I can't solve. 

And put them into DeepTech. And 

then DeepTech innovates. It's the 

other way around.” 

“It's really getting out of the 

concept and generating a product 

[…]. It's this idea of innovation, 

especially at AgriTech. We are not 

limited to a study, [...] to research 

[…], our main focus is really to 

deliver a product, a service, a real 

and not theoretical innovation for 

our customers. So, along this line, 

we have this methodology that 

really allows this innovation to 

occur from the company's own 

culture. So, it's a company that, 

since its formation, is related to the 

part of proposing improvements, 

solutions, and so on, which ends up 

leading to innovation.” 

“The field determines which are 

the needs that you are not meeting 

yet, [...] or needs that exist and you 

have not yet seen. […] You need to 

go down with his lens to [...] see 

what he is trying to say. With that, 

you go back to the internal process 

and assess how you are going [...] 

to meet that. So, our company is 

100% based on the innovation [...] 

of a practical example, only in real 

cases based on situations identified 

in the operational process of each 

company. This is exactly how we 

drive innovation [...] because when 

you get too static, the market ends 

up pulling you.” 

Source: Organized by the author 

 

In addition, continuing to innovate is also a challenge as the firm grows and expands its 

business. This context is particularly relevant for startups since a continuous innovation process 
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can become intrinsic from the beginning. Furthermore, it is necessary to balance innovations 

and improvements concerning what the company has already done. 

 

“[...] when you look at the constant innovation process, a startup goes through a constant 

innovation process and is intrinsic to the process. So, it's continuous. We call it a 

continuous roadmap today, a continuous flow of activities [...] that comes from the 

innovation footprint. Maybe in the beginning it's more innovation footprint, over time, 

you start to keep what you built, but 30-40% is innovation.” (COO of Enterprise-B) 

 

In addition, while Enterprises-A and Enterprise-B participate in innovation ecosystems, 

Enterprise-C does not. In addition, only Enterprise-B participates in formal open innovation 

programs. However, Enterprise-C does incentivize open innovation within their customers. 

Therefore, it can be considered as an idiosyncratic way to manage particular SMEs liabilities 

such as newness (Gupta & Bose, 2019). Thus, compensating in this networking perspective. 

 

5.4.1 Measuring innovation 

 

Despite the three firms in this case study being considered innovative firms and their 

managers recognizing the importance of measuring innovation, only Enterprise-C is measuring 

innovation. Both Enterprises A and Enterprise-B currently do not measure or have any 

indicators for innovation in any way. 

 

“[…] when we think of indicators, really, at the very least, for you to improve something, 

you have to have a measure to understand where you were and where you want to go.” 

(COO of Enterprise-B) 

 

In the case of the firm that is measuring innovation, Enterprise-C, the indicators for 

measuring innovation are allowing the firm to continuously improve the quality of their services 

and create new applications and features with informed decisions. In this sense, these indicator 

feedbacks a roadmap of innovation, performance, and market niche strategy. 

 

“So we know the modules, the services we are providing, what it solves, how much it is 

worth within [...] the total. [...] So we know [...] our service track: what is the Roadmap 

for the evolution of innovation, [...] so that the platform continues to perform, [...] what 

are the services to go to a niche [...]. This collection of information from our users in the 

operational base feedbacks our strategy, and we adjust [...] and always keep an eye on 

this quality process.” (CIO of Enterprise-C) 

 

While Enterprises A and Enterprise-B have a considerate number of patents for their 

size, age, and country, none considers these patents for measuring innovation. However, if the 
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innovations these firms provide to the market were to be measured, the solutions and the 

surrounding elements of these solutions would be relevant for measuring innovation. This is 

contrary to Kohli and Melville’s (2019) literature review findings that firms generally consider 

patents for measuring digital innovation outcomes. 

 

“Today [...] I have a lot of patents, in practice, I don't count patents. I count the solution 

that I create for clients.” (CEO of Enterprise-A) 

 

In particular, Intellectual property is often illusory (see Teece, 1986). Despite 

Enterprise-A and Enterprise-B do not consider their patents to measure innovation, acquiring 

complementary patents may still apply (Teece, 1986, 2018b; Teece & Linden, 2017). In 

addition, profiting from enabling technologies (e.g. AI) is fundamentally different from discrete 

technologies (see Gambardella et al., 2021). Thus, reflecting regarding their position to continue 

profiting from (digital). Table 14 shows the quotes related to measuring innovation for each 

firm. 

 

Table 14 

Measuring innovation quotes 

Source: organized by the author 

 

5.4.2 Dependency of a main innovator 

 

Although the entrepreneurial function, in general, is closely associated with the creation 

of a firm, it is also present after the firm is created or achieves an established position in the 

market. While Enterprise-A the entrepreneurial function and the innovation capacity are mostly 

Enterprise-A Enterprise-B Enterprise-C 

“In practice, as I see it today... 

how I count or measure 

innovation: the amount of 

solutions we put on the air. Thus, 

I have our technological core, 

right, our engine, the big motor. 

The amount of solutions that 

derive from it is the innovation I 

get.” 

“We have to think about this final 

delivery, meeting in some way what 

has previously agreed regarding this 

cost and this deadline. So, these are 

some indicators that we end up 

using in the case where we are 

working with this part of the 

development of innovation. […] I 

don't know if I would call it an 

indicator, but think about a specific 

project would be the cost of the 

solution [...] so these are some 

indicators that we end up using it.” 

“Today [the innovation] is 100% 

measured. [...] We have our 

business drivers. Our drivers go 

through some aspects of quality [...] 

as you realize several steps. First: 

[...] when the user is using the 

solution, we know the level of use 

[...]. Second: if the user knows how 

to use the tool. [...] The third 

indicator [...] is the number of 

companies we serve and the 

evolution of this growth. So, [...] it's 

the client’s use [...] that gives us 

feedback [...]. When he starts 

giving feedback, we also start [...] 

improvements or innovations.” 
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concentrated in the Entrepreneur/CEO of Enterprise-A, in Enterprise-B and Enterprise-C this 

function is spread with the former businesses’ associates. 

While the profile of some employees is entrepreneurial, others are innovative. Both are 

important for the success of firms. For the COO of Enterprise-B, when the firm's employees 

have characteristics of entrepreneurship that stand out, the tendency is the employee leave the 

firm to create their own. Therefore, this also brings an aspect of managing turnover. Table 15 

shows the quotes related to the dependency of a main innovator. 

 

Table 15 

Main innovator dependency quotes 
Enterprise-A Enterprise-B Enterprise-C 

"So, today the dependence is 100% 

on me [...].That's a fact, total 

dependency. I make it run [...]. If I 

put pressure it goes, if I take 

pressure off it does not go. […]” 

“And a learning experience that we 

had, that we really felt in practice, 

is that [...] we don't have a genius, 

let's talk like that. […] For us, the 

innovation process is related to 

teamwork. Generally, what we see 

is the following: you have a 

challenge ahead and the solution is 

not ready in the first talk or in the 

first action.” 

“So, the final product we deliver is 

a manifold combination of 

expertise, and they all go together. 

[...] Everyone has a leadership 

position, but [...] this leadership is 

transitory, [...] it goes [...] flowing 

as the solution evolves [...].” 

Source: organized by the author 

 

5.4.3 Digital technologies and innovation challenges 

 

“The market today is incessantly seeking innovation because economic structures and 

people rightly understand that innovation brings a competitive advantage over 

competitors or against the market.” (CEO of Enterprise-A) 

 

The firms in the case study indicate that the innovation process attracts several 

companies for its benefits, such as cost reduction and performance increase. In general, firms 

are not sure how to innovate and/or do not understand the problem they intend to solve. 

Therefore, meeting their demands becomes challenging for firms whose business model 

revolves around offering innovative solutions, in which new attributes (Barzel, 1997) are 

discovered during the process of understating the problem while working with customers. 

 

“We have to work all the time together with this client, because he often has a demand, 

he has a problem, but he doesn't know much about his problem. And as we arrive at the 

solution, he is already seeing that the problem was not what he imagined. [...] Somehow 

the solution itself has to adapt to this problem, which is also changing. [...] [This is] a 

very practical view of what we have seen related to this innovation process to deliver a 

solution to the customer.” (COO of Enterprise-B) 
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In particular, the innovation process related to transforming other firms through digital 

technologies raises the level of the challenge of developing technology innovations due to the 

uncertainties (Peppard et al., 2007). Furthermore, many of these firms end up doing digital 

transformation efforts with large firms and ultimately do not meet their goals. 

 

“[...] the market does not know what it wants from innovation. So you have several very 

large firms [...], out of the door these companies advertise these programs as the eighth 

wonder of the world, but if you make a careful analysis of the companies that participate 

in these programs, you will see that none of them pull. [...] So, the innovation programs 

sponsored by these structures do not work.” (CEO of Enterprise-A) 

 

The Entrepreneur/CEO of Enterprise-A further explained why innovation programs in 

which firms participate that are sponsored by large structures often fail in integration. 

 

“Innovation programs sponsored by these structures do not work. In my opinion, my 

analysis, there are two reasons. One, it is very complex to integrate an existing and large 

structure. [...] The complexity is very high, the maturity levels are completely different, 

and the professionals are completely different. So, you have a cultural problem that 

nobody talks about. [...] The second issue that I think is even more complex to solve is 

that you have a legacy system. (CEO of Enterprise-A) 

 

In addition, the Entrepreneur/CEO of Enterprise-A detailed these problems of 

innovation regarding legacy systems and culture, the integration of large firms and SMEs. 

 

“You have a technological legacy in these large corporations, and this technological 

legacy is a very serious problem for any innovation because you can innovate up to a 

certain point. Because the systems that exist are so rigid that they make the company 

rigid. You can't innovate because of the legacy system, so in my opinion, you have this 

market incessantly seeking innovation, but you have a natural barrier to innovation, 

which are legacy systems and the culture, the integration.” (COO of Enterprise-A) 

 

Moreover, the Entrepreneur/CIO of Enterprise-C indicates that new technology-based 

SMEs also have legacy systems. However, SMEs have the flexibility that large firms lack. Thus, 

indicating that updating technology as the firm grows and adds new technologies might be 

easier for these firms. 

 

“Another thing that we implement, it is very natural to have security evolution or 

innovation in the applications of technologies that we use. These are the new versions. 

Suddenly you need to refactor a certain code, a certain product. We do it because 

otherwise you'll be left with an outdated legacy. And as we grow, this legacy gets heavy, 

and naturally, we know that this will be expensive to us. So, [...] this is problematic, and 

that's why we have already solved it.” (CIO of Enterprise-C) 
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In this sense, the Entrepreneur/COO of Enterprise-B considers that the digital context 

can optimize legacy systems. Moreover, these legacy systems in the context of agriculture (e.g. 

plow, implements) will remain unchanged. However, the digital context will provide 

optimization for these legacy systems. 

 

“[…] the plow is an example. Let's think of an example of an implement solution, etc. 

The physical, the mechanical principle, that was designed for […] carrying out that 

activity is there and it's like Newton's law. It won't change. So, it has always been there, 

is being, and it's going to be that way, we're not going to be able to change that. So, there 

are things that we are not going to change […], they are laws. [...] And then the digital 

comes in to really optimize the process considering these laws, which will not be 

changed.” (COO of Enterprise-B) 

 

For instance, digital technologies such as AI still are considered experimental 

technologies at the early stages of development that often overpromise. From the case study of 

Enterprise-A, it is not uncommon that customers request solutions with these technologies that 

are not feasible. Not surprisingly, many firms resort to Enterprise-A to solve automation 

projects that have not met their goals. As noted by the CEO of Enterprise-A, the development 

of AI technology, the firm's main technology, has advanced a lot in recent years, causing hype 

in the market about its possibilities of use. 

 

"I went to make a sale to the client, and in the proof of concept, the client wanted my 

artificial intelligence to reach 100% accuracy. [...] It is impossible, there is no such thing 

as 100%."; "And nothing has changed, it's still like that."; "Google Health [...] went to 

do a test [...] to identify a specific disease [....] by the person's retina through a photo. In 

the IA laboratory, it could perform 95%. They put it in the production field, and the 

innovation performed 30%. So everyone talks, when we're going to see, no one does it." 

(CEO of Enterprise-A) 

 

Therefore, reinforcing that when it comes to digital solutions with emerging 

technologies, the "feet on the ground" mindset not only avoids negative outcomes for customers 

but also may be one of the key factors for firms developing emerging digital technologies or 

firms pursuing a digital transformation. In addition, AI may eventually become a GPT, which 

in turn can change how the firms profit from this technology (Gambardella et al., 2021; Teece, 

2018b). 

While some firms from sectors such as Health, Legal, and Automotive digital solution 

that require AI and other digital technologies are already available, this is not yet the reality for 

other industries. In particular, digital convergence still needs to reach the agricultural sector 

despite digital technologies are being used in farms (Teece, 2018b). In addition, the Brazilian 
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setting has several connectivity gaps. However, at least partnerships with large companies and 

telecommunications incumbents are being made to address these gaps. 

 

“When we think specifically about the internet, the signal for us is very limited in the 

country. A new program is being carried out now with [...] TIM and several other 

companies have joined in seeking to have connectivity on the farms. But when we think 

about connectivity, we have a very large gap here in the country. [...] So, we have a 

series of connectivity restrictions that end up limiting this part of using digital tools a 

lot. [...] The good part is that partnerships are being made, and the proposal is to really 

improve this part of connectivity a lot.” (COO of Enterprise-B) 

 

For developing countries, telecommunications infrastructure still is a major challenge 

that firms need to cope with. For example, the Internet and wireless mobile communication 

technologies (e.g. 3G, 4G, and 5G) coverage, which is precisely the context of agribusiness 

firms (e.g. Enterprise-B) developing solutions to be used in rural areas. In particular, these 

challenges hinder advancements in the diffusion of digital technologies such as IoT (Malaquias 

& Albertin, 2019). 

Consequently, this reflects in the organization as a whole. Hence, other external factors 

related to disruption, such as competitors and digital technologies, are already being noticed 

and tested by Enterprise-B, such as AI and ML. However, other technologies are still capable 

of providing necessary solutions, and internalizing the capabilities would require investments. 

 

“The work that we have done in the field, the algorithms, at least the ones we used, are 

not as assertive as we imagine. In parallel with Agritech, we also work with a company 

that researches for large companies, and we have been testing some products. However, 

the tests that we did are not yet on an operational scale.” (COO of Enterprise-B) 

 

Therefore, this perception about emerging technologies is in line with the 

Entrepreneur/CEO of Enterprise-A, an AI expert. Despite performing very well in the 

laboratory, when these technologies are deployed the performance is often not satisfactory. 

 

“Digital transformation is extremely complex and broad. Everyone talks about digital 

transformation as if it was something simple, and it isn't, it's very complex. [...] There is 

a whole market bias. [...] This part of digital business transformation is so [...] new that 

[...] everybody says everything, and nobody says anything.” (CEO of Enterprise-A) 

 

According to the Entrepreneur/COO of Enterprise-B, his firm develops high precision 

agriculture equipment and acknowledges that these technologies can improve their products. 

However, solutions with digital technologies still do not make sense for the current context of 

the firm. In addition, it is important to emphasize that digital technologies' unique 
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characteristics offer different ways to innovate. Thus, these technologies are likely to become 

important in the future for Enterprise-B to remain innovative, given that the Entrepreneur/COO 

himself considers that the digital context is here to stay. 

 

"When we talk about digital solutions in the portfolio, etc., technology is also [...] related 

to what I said [...], the person [...] sometimes does not know the whole. So, the decision 

turns out to be perhaps not the most assertive one. In this context, this digital world is 

here to stay and will allow it, I think, the most assertive decision-making possible. 

Thinking that in the digital context, you can relate many more parameters, many more 

factors [...]. Effectively, you have something well standardized. So the decision is that 

[...] followed as you stipulated the model, so the chance of error practically does not 

exist." (COO of Enterprise-B) 

 

In addition, the digital context also challenges the firms regarding the ownership of 

resources (Ciriello et al., 2018). In this sense, defining the decision-making regarding resources 

(Foss & Klein, 2012) may improve the recombination of digital resources for creating value 

with digital innovations (Henfridsson et al., 2018). 

 

“The volume of activities starts to increase naturally because the demand starts to 

change as well. So, this process also has to go together, but in ways without creating a 

negative [...] impact of overlapping roles, and overlapping responsibility. Because then 

you have two owners for the same thing and in the end, nobody owns anything, so these 

concerns are part of it.” (CIO of Enterprise-C) 

 

Although the three firms in the case study develop innovations based on the knowledge 

and the demands of their customers, the way they innovate and the innovation-related 

characteristics are different. Therefore, it reinforces the aspect of firms’ heterogeneity that the 

study presented. Table 16 shows innovation-related characteristics that were identified in the 

case study. 

 

Table 16 

Innovation-related characteristics identified 
characteristics Enterprise-A Enterprise-B Enterprise-C 

Innovation based on customers       

Open innovation      

Innovation Ecosystems      

Patents      

Measuring innovation     

Dependency of a main innovator       

Source: developed by the author 

Note. Color denotes intensity 
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Concerning the technologies identified in the three firms in the case study, Table 17 

indicates these digital technologies. However, some limitations need to be considered. In this 

sense, Enterprise-B is experimenting with machine learning and was involved in a project of a 

multinational that applied this technology, and Enterprise-C is using some AI codes. 

Table 17 

Digital technologies used by the firms in the case study 
Technolgy Description Enterprise 

Artificial 

Intelligence (AI) 

Artificial intelligence (AI) applies advanced analysis and logic-based 

techniques, including machine learning, to interpret events, support and 

automate decisions, and take actions. 

A, C* 

Machine Learning 

(ML) 

Advanced machine learning algorithms are composed of many 

technologies (such as deep learning, neural networks and natural 

language processing), used in unsupervised and supervised learning, that 

operate guided by lessons from existing information. 

A, B*, C 

Natural Language 

Processing (NLP) 

NLP technology involves the ability to turn text or audio speech into 

encoded, structured information, based on an appropriate ontology. 

A, C 

Robotic Process 

Automation (RPA) 

Robotic process automation (RPA) tools perform “if, then, else” 

statements on structured data, typically using a combination of user 

interface (UI) interactions, or by connecting to APIs to drive client 

servers, mainframes or HTML code. An RPA tool operates by mapping a 

process in the RPA tool language for the software “robot” to follow, with 

runtime allocated to execute the script by a control dashboard. 

A, C 

Cloud Computing 
Cloud computing is a style of computing in which scalable and elastic IT-

enabled capabilities are delivered as a service using internet technologies. 

A, C 

Source: Organized by the author (Gartner Glossary, 2021) 

Note: the symbol “*” indicates limitations. 

 

As indicated previously, Enterprise-A and Enterprise-C keep innovating by a 

technology-push-pull model (Wiesböck & Hess, 2020). However, Enterprise-B currently is not 

developing digital innovations, albeit the firm is preparing to do so and is also establishing 

partnerships in the meantime. In other words, even though Enterprise-B is noticing the new 

business requirements of the digital age (technology-push), technology-pull is still not being 

realized yet. Thus, the limitations are acknowledged. Table 18 indicates the digital innovations 

for the firms in the case study. 

 

Table 18 

Digital innovation for the firms in the case study 
Enterprise-A Enterprise-B Enterprise-C 

“For me everything is an 

innovation because every neural 

network is new.” 

“So our challenge now is to 

understand how this hardware is 

ready to receive all these digital 

concepts.” 

“Innovation is something you don't 

have, and you need to improve or 

something that your product is 

demanding. New features [...], it's 

an optional module […] to 

continue generating value.” 

Source: Organized by the author (Gartner Glossary, 2021) 
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Therefore, given this relevant discussion presented in this section, the study fulfilled the 

fourth research specific objective to identify aspects and challenges regarding innovating in 

the digital context. 

 

5.5 Synthesis of the cases 

 

In summary, Enterprise-A has a business model typical of deep tech firms that might 

not change in the next few years. Enterprise-B (AgriTech) is facing challenges to adapt the 

business model to the digital context. Enterprise-C (ComplianceTech) introduced a new 

(digital) business model based on digital technologies to solve compliance problems in the legal 

sector. 

The study showed that firms with a digital business strategy (Enterprise-A and 

Enterprise-C) and firms initiating a digital transformation strategy (Enterprise-B) differ in how 

they organize for innovation. Besides the particular strategy as firms, other strategies to 

compete in the market are also being used. 

The study also identified that while Enterprise-B and Enterprise-C rely mostly on their 

sensing capabilities, Enterprise-A in the individual capabilities of the entrepreneur and seizing 

capabilities to sustain competitive advantage. In this sense, dynamic capabilities are essential 

for these firms to remain innovative. Sensing has a fundamental role in understanding new 

business requirements. Seizing capabilities are important for decision-making regarding firm 

resources and refining the business model. And finally, transforming capabilities build and 

align necessary capabilities for these firms to develop digital innovations. 

While the source of innovation of the three firms is external, their approach to digital 

innovation is different. On the one hand, the source of innovation of the three firms can be 

explained by a market setting (B2B) that requires close contact with customers, thus, essential 

to sense market demands. On the other hand, the approach to digital innovations can be 

explained by the capabilities that the firms possess. 

In this sense, Enterprise-A and Enterprise-C approach to digital innovation might 

explain the relation of sensing capabilities with the technology-push-pull concept. However, 

The Enterprise-B approach is through partnerships since the firm does not have the capabilities 

to embed digital innovations in its products. 

Furthermore, it indicates that the investment decisions, innovations, and technologies of 

these firms differ. For the most part, because Enterprise-A and C provide services, while 
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Enterprise-B provides physical products. Table 19 shows an overview of the three firms in the 

case study. 

 

Table 19 

Overview of selected cases 
 Enterprise-A Enterprise-B Enterprise-C 

Business Model Static Adapting New 

Strategy Digital Business Digital Transformation Digital Business 

most present dynamic capability Seize Sense Sense 

IT infrastructure flexible traditional flexible 

Innovation source external external external 

Digital Innovation approach Developed 

internally 

Developed through 

partnerships 

Developed 

internally 

Main Technologies AI, Cloud, ML, 

NLP, RPA 

Implements, 

machinery, simulation, 

telemetry, ultrasound 

Cloud, ML, NLP, 

RPA 

Investment Intellectual capital Hardware Intellectual capital 

Source: developed by the author 

 

Therefore, the study confirms its first proposition (P1) - meeting market dynamics 

require continuous innovations - in the three firms in the case study. Additionally, the 

innovations need not necessarily need to be digital innovations. In particular, the complex 

business environment characterized by uncertainties in which these firms are operating 

contributes to this dynamic and pushes these three firms to develop innovations. Therefore, 

through continuous innovation, these firms remain competitive while meeting the demands of 

their customers. 

The second proposition (P2) - dynamic capabilities and an appropriate strategy 

guide firms in the path of continuous digital innovation - is also confirmed, albeit with 

limitations. Continuity was not observed for Enterprise-B, as the firm is still building the 

capabilities for the digital transformation not only for itself but also to transform its customer's 

business through embedding digital innovations in its products. 

As shown in the study, every innovation for Enterprise-A and Enterprise-C is digital 

innovation. While for Enterprise-A these innovations are new neural networks, for Enterprise-

C these innovations are new features and modules for the core application. Conversely, despite 

developing hardware-related innovations with connectivity technologies, Enterprise-B does not 

have the capabilities to embed digital technologies for its products. However, the firm has been 

doing and seeking partnerships to embed digital innovations in its products. 
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In addition, each word cloud presented (Figures 8, 9 and 10) gives hints on how each 

entrepreneur perceives the interview topics and their importance, which is important to 

understand the particularities of their respective firms. As a concluding remark of the study, 

Figure 14 shows the number of codes identified in each firm by categories in a Sankey diagram. 

 

 
Figure 14. Categories distribution by firm 
Source: organized by the author (ATLAS.ti 9.0) 

 

Considering the difference in the number of codes, one can argue that is associated with 

the length of the interviews. Albeit the interviews followed the research protocol, it is not 

possible to standardize the interviewees' responses. In this sense, the study coded more about 

the dynamic capabilities category, followed by the innovation, business models, and strategy 

categories. In addition, more codes were realized for Enterprise-C, followed by Enterprise-B 

and Enterprise-A, which makes sense considering the length of the interviews and the number 

of transcripted pages also increase in that order. 
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6 Conclusion 

 

The case study endeavored in the context of doing business in the digital age in which 

firms need to navigate uncertainties of the innovation economy (Albertin & Albertin, 2016; 

Peppard, 2018; Teece et al., 2016; Teece & Linden, 2017; Yoo, Henfridsson & Lyytinen, 2010). 

In this sense, the study sought to identify aspects of the business model, strategy, and dynamic 

capabilities for firms to remain innovative. 

By addressing the research question "how innovative firms remain innovative in the 

digital context?" the research contributes to academic research and practice. To provide new 

solutions to customers and maintain their business success, some innovative firms direct their 

efforts for continuously developing innovations. However, firms also need to align existing 

capabilities and invest in additional capabilities for achieving this purpose. Moreover, 

embedding entrepreneurship in the firm is an important aspect for improving these capabilities 

and decision-making about resources under uncertainty. For instance, the firms in the case study 

are building dynamic capabilities to digital transform other firms through digital innovations. 

In this sense, having strong capabilities that go through sense to seize into transform 

may be a characteristic of firms considered as innovative and keep innovating beyond the initial 

innovation. Moreover, firms also need to consider the business model choice and an appropriate 

strategy for guiding their actions towards the desired ends regarding digital innovations. 

The three firms in the case study showed different aspects concerning the business 

model literature. In this sense, the study focused on the identification of innovation in business 

model dimensions. Enterprise-A carried out a reconfiguration of the business model at the 

beginning of its operations and developed a business model typical of deep tech firms. 

Enterprise-B evolutionarily refined the core business model as the firm grew. Enterprise-C 

developed a new business model to deliver a specific compliance solution. 

Although the business model of Enterprise-A has not changed since the reconfiguration, 

the firm is innovating in the value creation and value proposition dimensions. For Enterprise-

B, the necessity to adapt to the digital context also points to continuous innovations in the 

business model dimensions. In the case of Enterprise-C, besides the business model itself being 

an innovation, the firm is innovating in the three business model dimensions, which might 

indicate the firm is still defining or reconfiguring its business model. Moreover, each firm in 

the case study has different strategies to compete in the market, and these strategies are related 
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to their business model. Concerning the strategic responses to the digital context, the study 

verified either a digital business strategy or the digital transformation strategy in the firms. 

Concerning the research objective to identify the capabilities that enable the 

development of digital innovations, the study identified highest-order dynamic capabilities, 

which are essential for competitive advantage. In particular, the study indicates that these 

capabilities contribute to firms' strategy to develop digital innovations. 

Furthermore, the interaction between strategy and dynamic capabilities in a well-

designed business model oriented to innovations may help firms build capabilities for digital 

innovations. Therefore, as other new capabilities or realignment of existing ones, capabilities 

for the digital context may fit in the dynamic capabilities framework as a transformation 

(higher-order capability) result, realigning firms’ structure and culture. 

Concerning the research propositions, the study observed that innovation is a 

fundamental part of B2B firms meeting market demands. However, the continuity in the 

development of digital innovations is perhaps only a reality for firms with more advanced 

digital maturity. Therefore, the study also contributes to academic research and practice. 

 

6.1 Theoretical contributions 

 

Several studies have addressed the current context of the digital transformation process 

(Verhoef et al., 2021; Vial, 2019). However, the extant literature focus is on digital 

transformation efforts of established firms (Chanias et al., 2019; Correani et al., 2020; Warner 

& Wäger, 2019), or even SMEs (Gupta & Bose, 2019; Soluk & Kammerlander, 2021), and not 

on firms developing and implementing innovative technologies that enable this transformation. 

In this sense, scarcely is known about firms developing digital innovations (Schneckenberg et 

al., 2021; Svahn et al., 2017) to meet the market demands of firms seeking to transform their 

businesses. Henceforth, digital transforms other firms. 

Therefore, this case study research contributes by detailing how three heterogeneous 

entrepreneurial SMEs in a B2B setting are building dynamic capabilities to enable the digital 

transformation for other firms by developing digital innovations. The case study findings 

indicate that firms have different strategies for developing digital innovations (Nylén & 

Holmström, 2015). Thus, the study also corroborated with theoretical studies that indicate that 

the strategic response of firms to the digital transformation process varies (Vial, 2019). 

Moreover, the study findings may indicate that digital technologies' unique characteristics can 
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strengthen feedback loops, a business model element that can be the difference for a successful 

business model (Casadesus-Masanell & Ricart, 2010). 

In addition, the study findings indicate that objectively correct investment (positive 

result) may be achieved more assertively by milestones. As per Foss and Klein’s (2020, p. 371) 

observation, “entrepreneurs can (and do) apply techniques and heuristics for decision making”. 

Thus, the case study findings also contribute to recent research that considers entrepreneurship 

in a judgment-based approach (Foss & Klein, 2012, 2020). 

Regarding the theoretical lens adopted, this study sought to answer recent calls to 

analyze firms with the dynamic capabilities framework in the ongoing digital transformation 

context (Drechsler et al., 2020; Vial, 2019). Thus, the contributions of this study to the dynamic 

capabilities framework are twofold. First, the study contributes to recent research that bridges 

the prevailing gap between highest-order dynamic capabilities and the digital context (Helfat & 

Raubitschek, 2018; Koch et al., 2019; Soluk & Kammerlander, 2021; Warner & Wäger, 2019; 

Yeow et al., 2018). Second, by adapting Teece’s (2018a) model with the technology-push-pull 

concept proposed by Wiesböck and Hess (2020) to account for digital innovations. 

 

6.2 Practice contributions 

 

This research contributes to managerial practice by offering insights into the ongoing 

debate of the role of the manager and the entrepreneur in a digital context. Although business 

models do not provide a competitive advantage, entrepreneurs can organize their business to be 

successful. In this sense, firms can improve their capabilities by fostering entrepreneurship 

within managers concerning decision-making about resources. 

A successful business model often is about virtuous cycles (i.e. feedback loops), in 

which every interaction strengthens the model. In addition, these feedback loops are 

accentuated in firms developing digital innovations since digital technologies' unique 

characteristics contribute to this virtuous cycle of innovations. Thus, for managers pursuing a 

digital strategy or firms that already have the business strategy aligned with the technology 

strategy, building dynamic capabilities may help their firms remain innovative. 

Since information is becoming more accessible and digital technologies lower entry 

barriers, as with cloud computing, entrepreneurs and managers from SMEs may organize 

around these technologies (or at least consider them). By using these new technologies, 

entrepreneurs and managers can also improve their businesses and make informed decisions. 



117 
 

In addition, investing by milestones may reduce risks and may help manage uncertainties 

related to digital technologies. 

For pre-digital firms initiating the digital transformation process, especially in industries 

that expect convergence, sensing how digital technologies might affect their products and 

services may improve their response to the digital context, avoiding disruption. For managers 

operating in these industries, partnering with firms with digital technologies capabilities may 

be a promising path to acquire knowledge and information for developing digital innovation. 

 

6.3 Limitations and future research 

 

The study is also not without limitations. The availability of the interviewees, as in most 

qualitative researches involving data collection from individuals, can be highlighted, and other 

limitations that emerged from the field. Although the study sought to collect secondary data to 

improve the firms' descriptions, the capability view got restricted to the entrepreneur's 

perception of their respective businesses. 

Moreover, despite emphasizing the importance of managers for entrepreneurship and 

innovation in firms, collecting information of this relationship in the interviews with 

entrepreneurs in executive positions, the study did not interview middle managers or other 

employees related to technology, such as technology developers. In addition, the study also did 

not interview the businesses that the firms in the case study provide their solutions. Both would 

further extend the scope of the research, requiring additional theoretical background, time, and 

a different interview protocol. Hence, limitations in triangulation are acknowledged. 

For advancing this work, future research could investigate firms in the B2C market 

setting. Future research could also investigate the entrepreneur/manager relationship regarding 

the digital transformation of innovation (Nambisan et al., 2019) with more informants and 

interview customers for an in-depth understanding in a dyadic perspective (Sjödin et al., 2020). 

This approach could reveal managerial issues that arise from digital transformation efforts and 

the implementation process and offer a fine-grained analysis of how innovative solutions are 

co-created, for example, during open innovation projects. 

In addition, how these issues got resolved could also reveal other relevant capabilities 

for the digital context. As the convergence of industries advances, firms are becoming 

increasingly digital. Future longitudinal research could examine the digital strategy alignment 

(Yeow et al., 2018) in SMEs since research for this size of firms is scant in this context.  
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Appendix A – Interview Protocol 

 

1 De como a empresa se mantém inovadora 

 

1.1 Percepção de como a empresa se mantém inovadora 

1.2 Inovação da empresa 

1.2.1 Relação de dependência do inovador principal 

1.2.2 Desempenho da inovação 

1.2.3 Indicadores da empresa relacionados com inovação 

1.3 Empreendedorismo 

1.3.1 Investimento em inovação 

1.3.2 Empreendedorismo dentro da empresa 

 

2 Tecnologias da Informação 

 

2.1 Tecnologias utilizadas pela empresa 

2.1.1 Infraestrutura 

2.1.2 Digitalização e Transformação Digital 

2.1.3 Processo para realizar projetos de implementação 

2.1.4 Origem dos projetos de inovação 

2.2 Tecnologias ofertadas para o mercado 

2.3 Integração das tecnologias com os sistemas (legados) 

2.4 Interação e o grau de dependência entre as tecnologias digitais 

2.5 Potencial de inovação das tecnologias da empresa 

 

 

3 Modelo de negócio 
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3.1 Criação de valor 

3.2 Proposição de valor 

3.3 Captura de valor 

3.4 Entrega de valor 

3.5 Arquitetura do modelo 

 

4 Estratégia da empresa 

 

4.1 Definição da estratégia da empresa 

4.1.1 Nicho que a empresa está inserida 

4.2 Estratégia de inovação 

4.3 Estratégia digital 

 

5 Capacidades da empresa 

 

5.1 Capacidades organizacionais 

5.1.1 Capacidades de Tecnologia da Informação 

5.2 Capacidades ordinárias 

5.3 Capacidades dinâmicas 

5.3.1 Vantagem competitiva 

5.3.2 Recursos 

5.4 Capacidades digitais 
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Appendix B - Free and Informed Consent Form 

 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO 

 

Prezad(x) Participante, 

 

Você está sendo convidad(x) a participar, como voluntári(x), da pesquisa intitulada “Building 

dynamic capabilities for digital innovation: a case study of an entrepreneurial firm”, que tem 

por objetivo analisar como uma empresa considerada como inovadora se mantém inovadora. 

Os dados desta pesquisa serão compilados e analisados por Mateus Espíndola Carvalho, aluno 

da Escola de Administração de Empresas de São Paulo da Fundação Getulio Vargas (FGV-

EAESP) como trabalho de conclusão do curso de Mestrado Acadêmico em Administração de 

Empresas. As informações individuais prestadas para esse estudo são totalmente confidenciais 

e serão devidamente anonimizadas a fim de impossibilitar que sejam individualizadas ou 

identificadas. Os resultados consolidados serão arquivados na biblioteca virtual da instituição, 

bem como poderá ser objeto de publicações acadêmicas em revistas científicas, contribuindo, 

assim, com o conhecimento sobre o tema.  

1. 1. Nome do projeto: Building dynamic capabilities for digital innovation: a case study of an 

entrepreneurial firm 

2. Características e objetivos gerais da pesquisa: A pesquisa está sendo conduzida pelo 

Pesquisador Responsável, Mateus Espíndola Carvalho, mestrando em administração de 

empresas, bem como pelo Professor Orientador, Doutor Alberto Luiz Albertin e conta com 

financiamento do CNPq (Bolsa integral de estudo).  

A pesquisa está sendo desenvolvida como trabalho de conclusão do curso de mestrado 

acadêmico em administração de empresas na linha de pesquisa de Administração e Análise de 

Tecnologia da Informação e tem por objetivo analisar, no contexto das capacidades dinâmicas, 

como uma empresa considerada com inovadora se mantém inovadora. 

3. Procedimentos: O pesquisador conduzirá uma entrevista junto ao participante com base em 

um roteiro previamente validado pelo orientador. A entrevista ocorrerá em uma plataforma de 

videoconferência e o conteúdo será devidamente gravado e armazenado de forma segura para 

consulta posterior. O roteiro prevê itens abertos necessários para avaliação do contexto, nos 

quais o entrevistado relatará a sua percepção sobre determinados aspectos sobre como a 

empresa estudada consegue se manter inovadora. Por exemplo, sobre o desempenho da 

inovação, criação de valor etc. 

4. Participação na pesquisa: Sua participação nesta pesquisa consistirá em uma entrevista na 

qual será solicitado sua percepção em relação a temas relacionados à pergunta de pesquisa. A 

expectativa de duração da entrevista é de 1:00 a 1:30. Somente o pesquisador responsável e 

você estarão presentes na entrevista, que será realizada via plataforma de videoconferência. O 

áudio e vídeo da entrevista serão gravados na própria plataforma e poderão ser requisitados a 

qualquer tempo.  
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5. Voluntariedade e direito de desistência: Sua participação não é obrigatória. A qualquer 

momento, você poderá desistir de participar e retirar seu consentimento. Sua recusa, desistência 

ou retirada de consentimento não acarretará prejuízo. 

6. Riscos e benefícios: Não há riscos associados à pesquisa para os participantes, uma vez que 

os resultados que vierem a ser divulgados serão devidamente anonimizados, impossibilitando 

a sua identificação. Por outro lado, sua participação trará benefícios para a administração e para 

área acadêmica, principalmente no entendimento do uso tecnologias digitais para a inovação de 

empresas. 

7. Direito de confidencialidade: A fim de assegurar sua privacidade, os dados obtidos por 

meio desta pesquisa serão anonimizados. A análise dos dados coletados será realizada a partir 

da transcrição das entrevistas, onde quaisquer dados que possam identificá-l(x) serão 

devidamente substituídos por expressões genéricas como, por exemplo: “Diretor da área X”, 

“Gerente Y”; “Funcionário W”, “Cliente Z”. 

Contudo, caso os dados sejam requeridos por pessoa autorizada nos termos da legislação 

vigente e/ou do regimento interno da instituição, seja de modo extrajudicial ou judicial, o 

Pesquisador Responsável se compromete a notificar o participante no menor prazo possível, a 

fim de que possa exercer previamente seu direito de desistência. 

8. Garantia de acesso aos dados e dúvidas em geral: Você poderá tirar dúvidas sobre o 

projeto e sobre sua participação, além de obter acesso aos seus dados, a qualquer momento 

através dos contatos indicados abaixo. 

 Mateus Espíndola Carvalho, mestrando em administração de empresas pela Escola de 

Administração de Empresas de São Paulo da Fundação Getulio Vargas – EAESP/FGV, 

estudante, e-mail: mateuscarvalhoe@gmail.com; Telefone: (48) 99909-2934. 

 Comitê de Conformidade Ética em Pesquisa Envolvendo Seres Humanos da Fundação 

Getulio Vargas – CEPH/FGV: Praia de Botafogo, 190, sala 1611, Botafogo, Rio de 

Janeiro, RJ, CEP 22250-900. Telefone (21) 3799-6216. E-mail: etica.pesquisa@fgv.br. 

8. Consentimento: Caso você concorde em participar desta pesquisa, assine, se possível, ao 

final deste documento, que possui duas vias, sendo uma delas sua, e a outra, do pesquisador 

responsável. Caso não seja possível, envie cópia digitalizada desse termo para o 

mateuscarvalhoe@gmail.com, ou, se preferir, envie sua concordância diretamente no corpo do 

e-mail. 

 

Eu, ________________________________________, declaro que entendi os 

objetivos, riscos e benefícios de minha participação nesta pesquisa, e que concordo em 

participar. 

 

São Paulo, 10 de Junho de 2021. 

 

Assinatura do(a) participante: ________________________________ 

 

Assinatura do(a) pesquisador(a): ________________________________ 
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Appendix C – Literature review process 

 

Although the literature review to develop the theoretical background was conducted in 

an interactive process using Scopus and Google Scholar, as a first step to identify relevant 

articles for the study, prior literature reviews of business model (Zott & Amit, 2011; Wirtz et 

al., 2016b), business model innovation (Clauss, 2017; Foss & Saebi, 2017; Kraus et al., 2020; 

Wirtz, 2016a), dynamic capabilities (Barreto, 2010; Schilke et al., 2018; Wang & Ahmed, 

2007;), digital transformation (Vial, 2019; Vorhoef et al., 2021), and digital innovation (Kohli 

& Melville, 2019) were collected beforehand. 

Additionally, the main Journals of Information Systems, also known as Basket of 8 

(European Journal of Information Systems, Information Systems Journal, Information Systems 

Research, Journal of Information Technology, Journal of Management Information Systems, 

Journal of Strategic Information Systems, Journal of the Association for Information Systems, 

MIS Quarterly: Management Information Systems) in its expanded classification (which 

includes Data Base for Advances in Information Systems, Information & Management, 

Information Systems Management, Journal of Computer Information Systems, Journal of 

Global Information Management) proposed by Chan et al. (2015) were consulted for collecting 

articles compatible with the study. 

Besides one can argue business model concept is considered as a missing link between 

business strategy, processes, and information technology (Veit et al., 2014), business model 

literature can also mediate between literature as a central connecting component, such as in 

strategic management (Ritter & Lettl, 2018). Although this study has given due importance to 

the business model literature when it comes to understanding innovative firms, only the 

theoretical lens of dynamic capabilities was considered for the systematic review (Webster & 

Watson, 2002). 

Concerning Rowe's (2014) typology, the systematic review aims at describing the 

published papers on the topic. Therefore, the review considered "dynamic capabilities" AND 

the digital context (digit*) as keywords. Thus, the search using the Boolean operator “AND” 

returns only articles that mention both keywords. The wildcard “*” was used to return concepts 

related to the digital context, such as digitization, digitalization, digital technologies, digital 

ecosystems, digital innovation, digital transformation, digital strategy, digital business strategy. 

As a first filter, only databases that have the export function to EndNote (.ris file) were 

considered. The selected databases were: Scopus, EBSCO, and Web of Knowledge. Scielo 
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database has the export function and was considered. However, the Boolean used only returned 

one article and it was discarded upon reviewing it. The collection of documents took place on 

August 10, 2021. 

While Scopus and Web of Science platforms only accept peer-review articles by default 

(d), EBSCOhost the researcher needs choose peer-reviewed documents as a filter. In addition, 

this systematic literature review used the platform filter option to return only journals (j), then 

articles and reviews (a+r) in English language (ENG). In Scopus and Web of Science filtering 

only journal articles and reviews need to be after the search, in EBSCOhost platform these 

filters have to be applied beforehand. Therefore, conference papers, conference review, book 

chapter, data paper, editorial e notes were excluded. After this process, the articles were 

exported to EndNote X7 to continue the systematic literature review. Table 20 shows the search 

function for the databases and table 21 the search result in each database 

 

Table 20 

Search function used 
Database Search function 

Scopus 

( TITLE-ABS-KEY ( digit* )  AND  TITLE-ABS-KEY ( "dynamic 

capabilities" ) )  AND  ( LIMIT-TO ( DOCTYPE ,  "ar" )  OR  LIMIT-

TO ( DOCTYPE ,  "re" ) )  AND  ( LIMIT-

TO ( LANGUAGE ,  "English" ) )  AND  ( LIMIT-TO ( SRCTYPE ,  "j" ) ) 

EBSCOhost 

Boolean/Phrase: "dynamic capabilities" AND digit* 

Expanders: Apply equivalent subjects 

Limiters: Scholarly (Peer Reviewed) Journals 

Publication Type: Academic Journal, Review 

Document Type: Article 

Language: English 

Web of 

Science 

("dynamic capabilities") AND TOPIC: (digit*) 

Refined by: DOCUMENT TYPES: ( ARTICLE OR REVIEW ) AND LANGUAGES: ( 

ENGLISH ) 

Timespan: All years. Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI. 
Source: Developed by the author 

 

Table 21 

Database results 
Database Search result Articles and reviews in Journals 

Scopus 357(d) 193(j)->189(a+r)->184(ENG) 

EBSCOhost 115(a+r) 104 (ENG) 

Web of Science 361(d) 292(a+r)->287(ENG) 

Total 833 575 

Source: Developed by the author 

 

A total of 575 documents were collected, of which 379 were not duplicates. To further 

restrict the selection of articles, the study adopted Steininger's (2018) and included the 

Information Systems journals according to the expanded classification provided by Chan et al. 

(2015). Additionally, the study also included Long Range Planning Journal because the 
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research model was based on Teece’s (2018a) article published in this journal. Thus, 52 articles 

were considered. Figure 15 shows the number of articles for each journal. 

 

 
Figure 15. Number of articles published in the selected journals 
Source: developed by the author 

 

In addition, the study also applied the year the articles were published as a filter. In this 

sense, only articles published after 2015 were reviewed. Thus, a total of 30 articles were 

reviewed. Figure 16 shows the number of articles published in each year from 2015. 

 

 
Figure 16. Number of published articles 
Source: developed by the author 
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After reviewing these 30 articles, only 5 articles considered the high-order of dynamic 

capabilities (sense, seize, and transform) and were included in Table 3 presented in 2.2.3 

section. Figure 17 shows the EndNote 7 software screen with the articles included in the final 

selection. 

 

 
Figure 17. Final selection in the EndNote X7 software 
Source: organized by the author (EndNote X7) 

 


