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Abstract
The increasing misalignment between the technological and economic domains in 
today’s digitalized global economy puts managers under constant pressure to rede-
sign firms’ business models. Business model innovation has thus become a criti-
cal managerial challenge to develop and sustain competitive advantages. Building 
on the dynamic managerial capabilities perspective, we argue that managers are at 
the heart of strategic change through business model innovation. We hypothesize 
that decision-making regarding business model innovation is the outcome of how 
managers cognitively process information. We further reason that while managerial 
human capital and social capital reinforce each other, they also promote managers’ 
ability to consciously evaluate options for business model innovation. Our empirical 
study builds on a sample of firms operating primarily within the Industry 4.0 sector. 
The results significantly confirm managerial human and social capital as two cru-
cial antecedents to cognitive business model innovation. Contrary to the literature, 
the data set does not show a significant positive relationship between managerial 
human and social capital. Our main contributions to the literature are twofold; from 
a methodological perspective, we are one of the first to construct a multidimensional 
measurement of dynamic managerial capabilities, while from a theoretical and prac-
tical perspective, our findings further underline the relevance of dynamic managerial 
capabilities for business model innovation. Finally, we discuss theoretical and prac-
tical implications and propose future avenues for research.
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1 Introduction

As a major driver of business model innovation, digital transformation pressures 
managers to undertake strategic change (Kraus et al. 2018; Acciarini et al. 2020). 
This 21st-century megatrend causes the “increasing implementation of digital 
technologies and the transformation of conventional processes into digital ones” 
(Bouncken et  al. 2021, p. 2). Digitalization, therefore, fundamentally questions 
current competitive advantages by changing the rules of competition (Acciarini 
et  al. 2020; Penttilä et  al. 2020). In light of these developments, a firm’s long-
term success largely depends on its managerial ability to align the existing mech-
anisms of value proposition, value creation, and value capture—that is, the busi-
ness model—with the ever-changing demands of the environment (Clauss et  al. 
2019a). To survive in the digital economy, firms can no longer solely rely on 
innovating their products, services, or processes. The business model has become 
a central avenue for innovation (Purkayastha and Sharma 2016; Clauss et  al. 
2019b), and business model innovation has consequently turned into one of the 
most daunting managerial tasks (Eppler et al. 2011).

We adopt the dynamic managerial capabilities perspective to analyze the deci-
sion-making processes related to business model innovation. Dynamic manage-
rial capabilities highlight the managerial role within strategic decision-making. 
Managers possess the capabilities—namely, human capital, social capital, and 
cognition—that are required to “build, integrate, and reconfigure organizational 
resources and competences” (Adner and Helfat 2003, p. 1012). As managerial 
capabilities shape organizational decision-making, the strength of firm-intrinsic 
dynamic managerial capabilities is a central driver of business model innovation 
(Teece 2018).

Despite their centrality to sustained competitive advantage through innovation 
(Kaplan and Tripsas 2008) and business model design (Teece 2018), there is still 
limited knowledge on how managerial capabilities affect organizational change 
(Felin et al. 2012). The few existing studies focus on the drivers of dynamic man-
agerial capabilities individually (e.g., Åberg and Torchia 2020) or measure psy-
chological characteristics with observable proxies (e.g., Holzmayer and Schmidt 
2020). Hence, our first research goal relates to the holistic operationalization of 
dynamic managerial capabilities:

How can the concept of dynamic managerial capabilities be operationalized 
from a multidimensional perspective?

Subsequently, we adopt the dynamic managerial capabilities perspective to 
examine the effects of managerial characteristics on strategic decision-making 
related to business model innovation. Managers possess the capability to orches-
trate the firm’s asset portfolio (i.e., resources and capabilities). The unique com-
position of the asset portfolio, in turn, determines the pathways for strategic 
change and ultimately shapes company performance (Helfat and Martin 2015a). 
Efficient management must consequently organize and align all operative and 
strategic activities of the firm through the business model (Casadesus-Masanell 
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and Ricart 2010). Due to the high level of dynamism, competition, and uncer-
tainty, the current digital business paradigm causes an increasing discrepancy 
between company strategy and processes (Al-Debei et  al. 2008). As dynamic 
managerial capabilities determine the managerial ability to configure, develop, 
and deploy the firm’s asset portfolio (Adner and Helfat 2003), they have become 
a critical success factor for target-oriented business model innovation. This argu-
mentation leads to our second research question:

How do the three dimensions of dynamic managerial capabilities interact in 
the context of business model innovation?

The rest of the paper is structured as follows. In Sect. 2, we first outline the gen-
eral concept of dynamic managerial capabilities and its three underlying managerial 
capabilities. Subsequently, we describe the business model and adopt a processual 
view of business model innovation. We derive the research model, which analyzes 
the interrelationships between dynamic managerial capabilities, in Sect. 3. Section 4 
outlines our research methodology. We present the empirical results in Sect. 5. In 
Sect.  6, we discuss theoretical and practical implications. We conclude with an 
assessment of the limitations and the outlook for future research.

2  Theoretical background

2.1  Dynamic managerial capabilities

2.1.1  Moving beyond the collective level of analysis

Dynamic managerial capabilities relate to the specific subset of managers’ dynamic 
capabilities (Adner and Helfat 2003). From this perspective, a company’s manage-
ment comprises a heterogeneous group of decision-makers, which decisively shapes 
outcomes through identifiable strategic choices (Beck and Wiersema 2013). The 
driving forces behind both dynamic capabilities and dynamic managerial capabilities 
are routines (i.e., practiced and patterned behaviors). The former, however, does not 
necessarily involve managerial intentionality, while the latter posits that intent is the 
driving force behind firm-specific routines (Martin 2011). Consequently, dynamic 
managerial capabilities exist if executive action reliably causes the intended out-
come (Dosi et al. 2000). Additionally, managers must ensure the reproducibility of 
capabilities through routinely practicing, repeating, and patterning them. Managerial 
decisions regarding the firm’s asset portfolio limit its scope of strategic action—at 
least in the short term. Company performance ultimately results from the manage-
rial capability to continuously design effective strategies (Adner and Helfat 2003; 
Beck and Wiersema 2013). We have summarized these interrelationships in Fig. 1.

This study will expand upon the dominant focus on top managers (e.g., Smith 
and Tushman 2005; Kor and Mesko 2013) by including middle managers. Middle 
management decisively influences strategy formulation (B. Wooldridge et al. 2008) 
and business model implementation (Islam 2019) by shaping how capabilities are 
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created and deployed. Increasing decentralization, global dispersion, and knowledge 
intensity have additionally led to an ongoing shift toward flatter hierarchies (Rajan 
and Wulf 2006). Middle managers are consequently in an increasingly critical posi-
tion to ensure the success of business model innovation.

2.1.2  Managerial human capital

The three drivers of dynamic managerial capabilities originate from managers’ 
innate abilities and past experiences (Beck and Wiersema 2013). These capabilities 
individually and jointly determine the managerial ability to configure, develop, and 
deploy the firm’s asset portfolio in dynamic environments (Adner and Helfat 2003).

Human capital entails the entirety of managerial knowledge, capabilities, and 
competencies acquired through, for example, education, training, or prior work 
experience (Adner and Helfat 2003). Digital technologies have reshaped traditional 
learning opportunities by facilitating highly individualized training environments 
(Schneider 2018).

Two specific types of managerial human capital are tightly linked to firm inno-
vation (Subramaniam and Youndt 2005). Leadership skills encompass managers’ 
exploitative capabilities, while entrepreneurial skills focus on their explorative 
capabilities (Ireland et  al. 2001). A high leadership skill level allows managers to 
effectively organize, allocate, and configure the firm’s asset portfolio. These skills 
consequently help solidify existing competitive advantages (Ireland et  al. 2001; 
Guo et al. 2013). Managers with a high level of entrepreneurial skills are conversely 
more alert toward new business prospects, better at construing ambiguous informa-
tion, and more prone to design innovative business models (Teece 2007). Entrepre-
neurial action is consequently fundamental for exploring new markets, customers, or 
resources and combining those assets through novel business models (Ireland et al. 
2001; Smith and Gregorio 2017). Altogether, a holistic assessment of managers’ 
human capital calls for the inclusion of these two types of human capital, as they 
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Fig. 1  The causal chain of dynamic managerial capabilities within strategic choice situations, based on 
Adner and Helfat (2003) and Beck and Wiersema (2013)
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are both required to design and implement business models that sustain competitive 
advantages in the long run.

2.1.3  Managerial social capital

Managerial social capital constitutes the second driver of dynamic managerial capa-
bilities (Adner and Helfat 2003). We define managerial social capital as goodwill 
(e.g., trust, sympathy, reciprocity), which originates from informal and formal social 
ties within the organization (Nahapiet and Ghoshal 1998; Adler and Kwon 2002). 
Managers employ social capital to access tangible (e.g., money, equipment, invest-
ments) and intangible resources (e.g., information, knowledge, capabilities, commit-
ment) from their social network (Weiler and Hinz 2019). Consequently, social capi-
tal facilitates innovation by increasing the interaction within the manager’s network 
(Gant et al. 2002).

Following Nahapiet and Ghoshal (1998), we differentiate between three inter-
related dimensions of social capital. The structural dimension encompasses gen-
eral network characteristics, such as the types of actors and their communication 
forms. The relational dimension describes the nature of personal relationships. 
Based on past interactions, people develop a unique affiliation with a specific net-
work, which materializes in their behavior (Nahapiet and Ghoshal 1998). The cogni-
tive dimension refers to shared beliefs, values, norms, and attitudes within the net-
work (Andrews 2010). Altogether, the structural dimension of social capital makes 
resources available, while the relational and cognitive dimensions determine the 
capacity to tap into those resources (Ali-Hassan et al. 2015). In addition to the mul-
tifaceted nature of social capital, all dimensions promote certain behaviors within 
specific social boundaries (Nahapiet and Ghoshal 1998).

2.1.4  Managerial cognition

Finally, dynamic managerial capabilities are composed of managerial cognition 
(Adner and Helfat 2003). This “cognitive capital” (Helfat and Martin 2015b, p. 
427) refers to the method of information processing that originates from cognitive 
processes and structures (Walsh 1995). Based on past experiences and learning, 
managers develop unique cognitive frames through which they process information 
(Karhu and Ritala 2020). These mental templates shape the individual perspective in 
specific choice situations. To make sense of information, managers mentally frame 
information (Walsh 1995). This highly individual interpretation of information 
drives decision-making by determining “how a given problem or decision is per-
ceived” (Karhu and Ritala 2020, p. 490). Ultimately, managerial cognition serves as 
the basis for managerial decision-making by governing the extent of consciousness 
and thus the intentional evaluation of information (Walsh 1995; Adner and Helfat 
2003).

Information processing can fundamentally occur in two ways. Within the auto-
matic processing mode, individuals examine information on a solely superficial 
level as they resort to past experiences in comparable situations. Automatic pro-
cessing thus aims to facilitate cognitive efficiency by reducing complexities and 
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uncertainties. The controlled processing mode is, in contrast, shaped by the current 
informational context. It is most applicable in novel situations, for which decision-
makers do not possess readily available knowledge structures (Walsh 1995; Kahne-
man 2012).

Real-world decision-making is characterized by the necessity to process informa-
tion efficiently by developing cognitive simplifications. Due to their limited atten-
tional and cognitive capacities, managers cannot notice or interpret the entire scope 
of information (Walsh 1995). Consequently, the automatic processing mode is most 
applicable in relatively stable conditions, in which it enables a higher level of cogni-
tive efficiency. In dynamic environments, however, the existing mental models can 
quickly become obsolete. Outdated cognitive processes and structures will cause 
inadequate decisions (Tripsas and Gavetti 2000; Beck and Wiersema 2013). Auto-
matic information processing also inhibits creative problem solving, as managers 
tend to develop incomplete and biased perspectives, ignore discrepant but perhaps 
important information, and base their decisions on simplified decision rules (Walsh 
1995). Altogether, a high level of cognitive capability equips the manager with the 
analytical skillset required to cope with environmental change proactively (Helfat 
and Martin 2015a).

We view strategic decision-making as an ongoing feedback loop (see Fig. 2). In 
this recursive process, managers construe an imperfect mental representation of the 
internal and external informational environment. Due to limited attentional and cog-
nitive capacities, not all relevant information will enter the decision-making process. 
Cognitive structures and processes are consequently highly individual and imperfect 
(Walsh 1995). Ergo, heterogeneity in managerial cognition shapes company strategy 
by causing differences in the managerial ability to sense, seize, and reconfigure the 
firm’s asset portfolio (Adner and Helfat 2003; Helfat and Peteraf 2015).

2.2  The business model concept

2.2.1  Digital business models

The digital transformation continues to pressure managers to rethink existing busi-
ness models for two main reasons. First, the widespread use of digital technologies 

Develop Cognitive processesInfluence Strategic 
decisions/behavior

Cause
Historical origins Cognitive structures

Information 
environment

Represents

Fig. 2  An organizing framework of managerial cognition, based on Walsh (1995)
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has caused a paradigm shift from physical to intangible value offerings (Iansiti and 
Lakhani 2014). Second, the business model itself has turned into a subject of innova-
tion. Companies can create additional value by designing business models that sup-
plement their efforts toward product, process, and service innovation (Purkayastha 
and Sharma 2016; Clauss et al. 2019b). Consequently, managers are challenged to 
design business models that bridge the gap between the technological and economic 
realms in the face of internal hindrances and external uncertainties (Chesbrough and 
Rosenbloom 2002; Bouncken et al. 2021).

We define the business model from two perspectives. The objective view concep-
tualizes the business model as the holistic and interdependent logic of value proposi-
tion, value creation, and value capture (Morris et al. 2005; Massa et al. 2017; Clauss 
et  al. 2019a). The value proposition reflects what kind of value the firm offers to 
whom and through which channels (Morris et al. 2005). The value creation dimen-
sion describes how companies create value along their entire value chain. It hence 
specifies underlying resources and processes (Clauss 2017). Value capture maps 
out how firms commercialize value (Morris et  al. 2005) through either revenue 
streams (Casadesus‐Masanell and Zhu 2013) or revenue models (Baden-Fuller and 
Haefliger 2013). By determining and transcending organizational boundaries and 
allowing firms to be ambidextrous, inimitable business model configurations build 
the foundation of sustained competitive advantages (Chesbrough and Rosenbloom 
2002; Morris et  al. 2005). Second, the cognitive view defines the business model 
as an implicit managerial mental scheme that shapes decision-making by filtering 
and simplifying information (Massa et al. 2017). From the managerial perspective, 
this mental picture of the business model is a subjective view of how the firm pro-
poses, creates, and captures value. Decision-making related to the business model 
ultimately rests on the manager’s subjective perception of its operating principles 
and not its objective design (Tikkanen et al. 2005; Massa et al. 2017).

2.2.2  A processual view of business model innovation

Business model innovation generally refers to novel, designed, and nontrivial 
changes to how the firm proposes, creates, and captures value or how these three 
domains are linked (Foss and Saebi 2017). Business model innovation can range 
from incremental changes within isolated areas to the fundamental renewal of the 
business model. Additionally, it might even cause the implementation of a second-
ary business model (Khanagha et al. 2014). Due to their magnitude, business model 
innovation regularly results in corresponding alterations to the firm’s strategy and 
asset portfolio (Helfat and Martin 2015b).

To systematically analyze business model innovation, we adopt the processual 
4I-framework of business model innovation (for this and the following, Franken-
berger et  al. 2013; Gassmann et  al. 2014). This framework proposes an iterative 
four-phased sequence. During the initiation phase, managers focus on monitoring 
and interpreting change processes within the competitive and technological envi-
ronment. In the ideation phase, managers subsequently transform identified change 
drivers into concrete ideas for business model innovation. Managers must translate 
those ideas into concrete business model designs in the integration phase. In the 
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final implementation phase, managers must realize business model innovation. Alto-
gether, effective management is essential to ensure the fit between (1) the envisaged 
business model innovation and the demands of the environment (i.e., the external 
fit), (2) the newly generated ideas for business model innovation and their transfor-
mation into realizable approaches (i.e., the internal fit), and (3) the design and reali-
zation phase.

3  The effects of dynamic managerial capabilities

We subsequently derive a research model at the individual managerial level. As 
depicted in Fig. 3, managerial human capital, managerial social capital, and mana-
gerial cognition shape creativity, innovation, and strategic change through their dis-
tinct interactions (Helfat and Martin 2015b). We choose managerial cognition as the 
dependent variable to gain more insights into the underlying mechanisms of busi-
ness model innovation. Managerial cognition ultimately determines how managers 
subjectively evaluate the current business model and possible options for its rede-
sign. Differences in those cognitive evaluations materialize in the concrete business 
model configuration by influencing the recognition of change and the disposition 
to act on those recognitions (Adner and Helfat 2003; Cavalcante et  al. 2011). In 
line with previous research (e.g., Tikkanen et al. 2005; Aspara et al. 2013), we infer 
that managerial cognitive capabilities determine strategic change through business 
model innovation in dynamic environments.

We hypothesize that managerial human capital and managerial social capital are 
positively related to the intentional evaluation of alternatives for redesigning the 
current business model. Furthermore, we posit that managerial human capital and 
managerial social capital reinforce each other.

Managerial human capital

Managerial social capital

Managerial cognition

(related to business model innovation)

Control variables
(1) Gender
(2) Management level
(3) Functional background

Fig. 3  Interactions of dynamic managerial capabilities
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During the four-phased business model innovation process, managerial capa-
bilities play a decisive role in shaping the cognitive evaluation of information. 
In the initiation phase, managerial human capital supplies the necessary breadth 
of knowledge and experiences. Consequently, managers are better skilled to pro-
actively identify and realistically evaluate external developments (Bock et  al. 
2012). Especially during the first phase, leadership skills are vital, as managers 
need to continually adjust the firm’s asset portfolio to ensure the constant avail-
ability of required resources and capabilities. Managers with a high level of entre-
preneurial skills additionally show more tolerance of ambiguities. Those man-
agers consequently possess the necessary capabilities to monitor technological 
and competitive change processes, challenge the status quo, and piece together 
unrelated issues (Tang et al. 2012). Furthermore, entrepreneurial managers regard 
the complex network of social relationships as a potential source of inspiration 
for new business ideas (Gassmann et  al. 2014). The goodwill available through 
social capital allows managers to integrate viewpoints divergent from their social 
fabric (Gant et al. 2002). Social capital also supports the development of cohe-
sion, trust, and cooperation within the firm. It thereby facilitates the exchange of 
heterogeneously distributed resources, information, and knowledge (Manev et al. 
2005; Alguezaui and Filieri 2010). Furthering an in-depth understanding of the 
needs and demands of relevant players and the implications of emerging change 
drivers is especially crucial in the context of business model innovation (Franken-
berger et al. 2013). Altogether, managerial human capital and managerial social 
capital determine the extent to which decision-makers meet the challenges of the 
initiation phase.

Generating new ideas for business model innovation is the main challenge dur-
ing the subsequent ideation phase (Frankenberger et al. 2013). Over time, managers 
develop a subjective view of how the firm operates through its business model (Pra-
halad 2004). Strengthened by the historically grown allocation of assets, adhering to 
the dominant logic hinders decision-makers from experimenting with new business 
models (Chesbrough and Rosenbloom 2002). While this dominant business model 
logic rests on dynamic managerial capabilities (Kor and Mesko 2013), those capa-
bilities are at the same time needed to overcome entrenched viewpoints. Therefore, 
effective management in a digital economy requires experimentation by question-
ing proven recipes for success and acting across industry sectors (Prahalad 2004). 
Managerial human capital and managerial social capital both assume a vital role 
in this process. Leadership skills equip managers with the necessary administrative 
skills to effectively govern idea creation. Entrepreneurial skills conversely entail the 
explorative capabilities required to overcome the dominant business model logic by 
facilitating out-of-the-box thinking. Without sufficient entrepreneurial skills, man-
agers cannot design an innovative business model to commercialize the value of 
innovation. Hence, entrepreneurial skills function as a leverage mechanism of lead-
ership skills (Guo et al. 2013; Smith and Gregorio 2017). Managerial social capital 
also creates favorable conditions for innovation processes by promoting information 
exchange through nonhierarchical and informal networks (Gant et al. 2002). There-
fore, high levels of social capital guarantee the necessary informal support for busi-
ness model innovation and complement managers’ formal power.
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In summary, managerial human capital and managerial social capital are conduits 
to overcoming the dominant business model logic and establishing the appropri-
ate organizational setting for business model innovation. Decision-makers need to 
resort to their entrepreneurial skills to design new methods explicitly tailored for 
idea generation and subsequently ensure their functionality through applying lead-
ership skills. Social capital guarantees the necessary dissemination and support of 
those new methods and mindsets within the organization. Due to the ambiguous and 
complex nature of business model innovation, different types of knowledge must be 
coherently integrated (Eppler et  al. 2011). Furthermore, both capability types are 
also likely to ensure the external fit between the ideation and initiation phases, as 
they facilitate the situational analysis of the external environment during the initia-
tion phase.

Exploitative managerial capabilities are critical during the integration phase. 
Management is faced with a twofold challenge to ensure internal fit. First, the effec-
tive orchestration of the firm’s asset portfolio rests on an in-depth elaboration of 
its strategic focus. In addition, decision-makers need to ensure the constant align-
ment between strategic and operative processes (Al-Debei et al. 2008). Leadership 
skills, in particular, enable effective asset portfolio orchestration. These skills also 
ensure the consistent alignment of processes by facilitating the goal-directed del-
egation of firm members (Casadesus-Masanell and Ricart 2010; Guo et al. 2013). 
Simultaneously, external fit constitutes a central success factor (Frankenberger 
et al. 2013; Gassmann et al. 2014). To establish viable partner management within 
the firm, managers resort to their human capital. Leadership skills are of integral 
importance during this phase, as effective asset orchestration rests on value-prom-
ising partner management. Moreover, strong social structures foster information 
exchange, whereby the firm benefits from the increased spread of insights through 
its partner management (Manev et  al. 2005). A company’s partner management 
must finally exhibit an adaptive character, as a reinforcement of firmly established 
practices might result in nonsituational decision outcomes. In this case, managers 
base their decisions on outdated beliefs about the needs of stakeholders. The avail-
ability of managerial human and managerial social capital also ensures the internal 
fit between the ideation and integration phases. The combined application of entre-
preneurial skills and social capital allows managers to explore new ideas for busi-
ness model innovation. The implementation of those ideas, in contrast, requires their 
exploitation using leadership skills leveraged through social capital. Therefore, both 
drivers of dynamic managerial capabilities decisively shape the goal-directed busi-
ness model transformation process. A coherent business model redesign ensures the 
fit between the ideas generated for business model innovation, the business model’s 
building blocks, and the building blocks themselves (Frankenberger et al. 2013).

In contrast to the primarily abstract managerial tasks during the first three 
phases, the implementation phase is concerned with realizing business model 
innovation (Gassmann et  al. 2014). Managers must ultimately convince other 
company members of the necessity for change and ensure the commitment of key 
decision-makers. The role of dynamic managerial capabilities becomes evident 
in overcoming the dominant business model logic; managers need to resort to 
their controlled processing to assess the far-reaching implications of business 
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model change holistically. This assessment, however, is only possible if managers 
possess the necessary human capital while employing their social capital to dis-
seminate the new mindset. Company members must ultimately come to a shared 
belief system regarding the importance and execution of the transformation pro-
cess (Nahapiet and Ghoshal 1998; Benner and Tripsas 2012). If managers do not 
possess a high level of social capital, isolated and diverging thought patterns are 
likely to result. These factors will impede a uniform definition of objectives and 
consequently impair the effective execution of business model innovation. Based 
on those interrelationships, we derive the following effect mechanism. To con-
sciously analyze the options for business model change, managers need to possess 
a broad pool of knowledge to categorize and evaluate new information. The dis-
semination of knowledge depends upon sufficient goodwill (i.e., social capital), 
which is necessary to transcend entrenched mindsets and ensure the commitment 
of key decision-makers. Therefore, managerial capabilities are a central success 
factor for realizing business model innovation (Gassmann et al. 2014). Compared 
to other forms of innovation, business model innovation also causes more fun-
damental and wide-reaching changes. Management must hence demonstrate an 
openness to new ideas and an entrepreneurial spirit to continuously question the 
status quo (Giesen et al. 2010). Learnings acquired from previous iteration pro-
cesses should always inform future decision-making (Sosna et  al. 2010). This 
type of trial-and-error learning calls for managers who possess entrepreneurial 
skills and employ their social capital to ensure the spread of knowledge. Addi-
tionally, managers need to possess a high level of leadership skills to manage the 
process of business model innovation effectively.

In sum, the business model innovation process rests on the following logic. 
Human capital entails the managerial capability to identify, assess, and act on 
possible pathways for business model innovation. In particular, entrepreneurial 
skills enable managers to identify options for business model innovation and 
their subsequent realization (Chesbrough and Rosenbloom 2002). Managerial 
social capital also drives business model innovation by facilitating the exchange 
of resources and ensuring the necessary support within the organization. At the 
same time, managers’ human capital and social capital supplement each other. 
Highly skilled managers are more attractive as relationship partners, while a high 
level of social capital eases the access to resources, capabilities, and informa-
tion required to design, support, and realize business model innovation. Based on 
those interrelationships, we postulate the following four hypotheses:

Hypothesis 1 Higher levels of managerial human capital will lead to a more con-
scious evaluation of alternatives for business model innovation.

Hypothesis 2 Higher levels of managerial social capital will lead to a more con-
scious evaluation of alternatives for business model innovation.

Hypothesis 3a Managers with higher levels of human capital will possess higher 
levels of social capital.
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Hypothesis 3b Managers with higher levels of social capital will possess higher lev-
els of human capital.

4  Methodology

4.1  Data collection and sample

This study draws on a written survey of companies from German-speaking coun-
tries conducted during the last months of 2019. Our survey technique follows the 
key informant approach (Lechner et  al. 2006). We acquired contact information 
through exhibitor lists from trade shows covering the entire spectrum of smart and 
digital automation, referred to as Industry 4.0. Firms operating within innovative 
and knowledge-intensive industries are appropriate subjects for our study. They are 
faced with disruptive changes in their fast-paced business environments and corre-
spondingly need to possess dynamic managerial capabilities to cope with the need 
for rapid innovation processes (Schneider 2018). More specifically, we contacted 
exhibitors from the following international trade shows: Smart Production Solutions 
(focus: smart and digital automation), Hannover Messe (focus: industrial transfor-
mation), EuroShop (focus: retail trade), Medica (focus: medical industry), and Pho-
tokina (focus: photography, video, and imaging).

We distributed the questionnaire to a total of 2,920 companies using the web-
based online survey tool Qualtrics. The initial response rate was 7.02% (N = 205). 
The questionnaire was structured as follows. After a short introduction to the study, 
we collected general data about the respondent. In the next block of questions, we 
individually measured dynamic managerial capabilities with a five-point Likert-type 
scale. We present the operationalization of the constructs in the following chapters. 
In the fourth and final part of the questionnaire, we gathered general company data.

4.2  Measures

4.2.1  Dependent variable

We conceptualize managerial cognition concerning the business model (see Appen-
dix). In this sense, managers develop a unique cognitive representation of the firm’s 
business model. This highly individual interpretation entails the managerial per-
ception of the business model’s three core building blocks. Therefore, we define 
managerial cognition as the conscious evaluation of alternatives for business model 
innovation (Schrauder et al. 2018). Based on this cognitive perspective, Schrauder 
et  al. (2018) generate a total of eleven items. We translated those items into Ger-
man. Additionally, we modified the initial items to measure the extent to which 
managers resort to the automatic processing mode while evaluating the options for 
partial or complete business model innovation. Managerial cognition was inversely 
coded. Small values indicated automatic processing, while high values inferred 
that managers resort to the controlled mode of processing (i.e., they entirely focus 
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their cognitive resources on evaluating the current business model). Consequently, 
we argued that managers can only modify established business model schemes by 
consciously and intentionally evaluating the existing business model and possible 
options for its redesign.

4.2.2  Independent variables

We measured managerial human capital by resorting to the duality of leadership 
skills and entrepreneurial skills (see Appendix). Based on the work of Chandler and 
Hanks (1998), Guo et al. (2013) developed a five-item measurement of those two 
dimensions. We translated those items into German.

Our operationalization of managerial social capital builds on Carr et al. (2011) 
(see Appendix). We modified the original items to measure social capital at the indi-
vidual managerial level. We maintained the division of social capital into structural, 
relational, and cognitive dimensions. We translated those items into German.

4.2.3  Control variables

We controlled for three variables at the managerial level: (1) gender, which was 
coded as a binary variable (male = 0; female = 1); (2) management level,which was 
divided into middle management, top management, and owner/shareholder; and (3) 
functional background, which was classified as output functions (i.e., marketing, 
sales, research and development), throughput functions (i.e., production, account-
ing, process engineering), and peripheral functions (i.e., law, finance) (Herrmann 
and Datta 2005). We included these variables to account for their possible effects 
on managers’ cognitive processes. First, prior research has shown that gender 
impacts strategic decision-making by causing differences in the propensity for risk-
taking (Croson and Gneezy 2009). Second, the hierarchical position influences the 
exchange and flow of information within the firm (Ethiraj and Levinthal 2004). Last, 
functional background shapes decision-making by being the source of highly per-
sonal perceptions (Herrmann and Datta 2005).

4.3  Statistical procedure

Using IBM SPSS Statistics Version 26, we first constructed the variables for dynamic 
managerial capabilities using principal axis confirmatory factor analysis (CFA). 
We determined the optimal allocation of items by applying varimax rotation. We 
excluded missing values listwise. We asserted the basic eligibility of factor analysis 
by the Bartlett test of sphericity, the measure of sample adequacy (MSA) criterion, 
and the Kaiser-Mayer-Olkin (KMO) criterion (Hair et al. 2014). We used the Kaiser-
Guttman (KG) criterion to determine the appropriate number of factors and then 
conducted a scree test to assess the factors’ robustness (Thompson 2004). In general, 
we only constructed a factor if it consisted of at least three variables and factor load-
ings exceeded 0.30 (Hair et al. 2014).
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We assessed the quality criteria as follows. First, we classified factors with Cron-
bach’s alpha coefficients greater than 0.70 as reliable (Hair et al. 2014). Second, we 
determined validity using convergent and discriminant validity. While the former 
calls for an average variance extracted (AVE) over 0.50, the latter requires a mini-
mum factor loading of 0.50 and the fulfillment of the Fornell-Larcker (FL) crite-
rion (Fornell and Larcker 1981). Last, objectivity demands include the objectivity 
of application (i.e., standardized test situation), the objectivity of analysis (i.e., unbi-
ased analysis), and the objectivity of interpretation (i.e., independent interpretation) 
(Resnik 2001; Payne and Payne 2004).

We tested our hypotheses using multiple regression analysis. We additionally 
assessed those results by constructing a structural equation model using R and its 
lavaan extension (Rosseel 2012). We defined significance levels as extremely signif-
icant (p ≤ 0.001), highly significant (p ≤ 0.01), and significant (p ≤ 0.05) (J. M. Wool-
dridge 2019). We classified effect sizes as strong (β > 0.35), moderate (β > 0.15), and 
weak (β > 0.02) (Cohen 1988).

5  Results

5.1  Measurement model

We conducted a CFA of all drivers of dynamic managerial capabilities and their 
respective dimensions. We only included data sets if the respondent indicated a 
current management affiliation within the firm. The Bartlett test of sphericity gen-
erally confirmed the basic data eligibility as extremely significant for each factor 
(p < 0.001; for this and the following, see Table 1). The MSA criterion and the KMO 
criterion confirmed these findings. The CFA of managerial human capital indicated 
a two-factor solution for its leadership skills dimension, while entrepreneurial skills 
loaded onto a single factor. Even though the KG criterion and the scree test vali-
dated those results, the item composition of leadership skills had to be modified. We 
excluded item 3 because its factor loading fell short of 0.50. We also removed item 
1 because it showcased a loading onto a second factor while not loading sufficiently 
onto the same factor as the remaining items. Leadership skills were therefore com-
prised of items 2, 4, and 5. The variable composition of entrepreneurial skills was 
not modified.

Subsequently, we assessed the item composition of managerial social capital. In 
the first step, we confirmed the theoretical tripartite structure of social capital. We 
excluded three items due to a factor loading smaller than 0.50. The modified item 
composition yielded a two-factorial solution, in which we removed item 1 of the 
structural dimension (factor loading < 0.50). Both the KG criterion and the scree test 
attest to those results. In the third and last step, we extracted two factors for manage-
rial social capital. All the remaining item loadings exceeded 0.50.

The CFA of managerial cognition confirms the proposed structure of value offer-
ing, value architecture, and value capture. We precluded items 1 and 5 of the archi-
tectural dimension from further analyses, as their factor loadings were below the 
cutoff value. The KG criterion and scree test confirmed those findings.
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Hereafter, we evaluate the quality of our data (see Table 1). All factors are reli-
able (α > 0.70). Managerial cognition is convergent valid (AVE > 0.50). Manage-
rial human and social capital are also convergent valid, as their respective AVE is 
between 0.40 and 0.50, while their Cronbach’s alpha coefficients exceed 0.60 (For-
nell and Larcker 1981). All factors are discriminantly valid and meet the defined 
quality criteria. The test situation was fully standardized throughout this study, and 
the data were objectively analyzed and interpreted. Our study hence complies with 
all objectivity demands.

Table 1  Results of the confirmatory factor analysis

α = Cronbach’s alpha; AVE = Average variance extracted; FL = Fornell-Larcker; KMO = Kaiser-Meyer-
Olkin; N = Sample size; Std. FL = Standardized factor loadings

Constructs and dimensions Item Std. FL

Managerial human capital
(KMO = .775; AVE = .436; FL = .817; α = .773; N = 111)
Leadership skills 2 .594

4 .611
5 .573

Entrepreneurial skills 1 .615
2 .659
3 .653
4 .725
5 .689

Managerial social capital
(KMO = .773; AVE = .479; FL = .968; α = .801; N = 109)
Structural dimension 2 .617

3 .787
Relational dimension 1 .687

2 .545
3 .541

Cognitive dimension 1 .581
2 .687
4 .644

Managerial cognition
(KMO = .743; AVE = .570; FL = .956; α = .800; N = 105)
Value offering 1 .768

2 .697
3 .614

Value architecture 2 .731
3 .952
4 .500

Value capture 1 .563
2 .701
3 .801
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5.2  Descriptive statistics and bivariate results

In the next step, we calculated the descriptive statistics and correlations (see 
Table 2). The managers within the sample are, on average, 45.55 years old, primar-
ily male (83.72%), identify as owners/shareholders or top managers (74.42%), and 
perform an output function (91.86%). We assessed their qualification as key inform-
ants by calculating the average years of firm affiliation. On average, the respondents 
have worked at their current firm for 13.42 years. This long tenure serves as a suit-
able indication of their qualification as key informants. The firms within the sam-
ple are primarily based in Germany (93.91%). They operate within five industries, 
which we classified according to the following Standard Industrial Classification 
(SIC) codes: service providers (SIC 8; 28.30%), producers of capital goods (SIC 4; 
25.47%), producers of consumer goods (SIC 3; 23.58%), retail and wholesale (SIC 
6; 20.75%), and transport and logistics (SIC 5; 1.89%).

5.3  Regression results

We list the regression results in Table 3. Hypotheses 1 and 2 predicted a positive 
effect of managerial human and managerial social capital on managerial cogni-
tion related to business model innovation, respectively (see Table  6). Hypothesis 
1 is confirmed, as managerial human capital is found to exert a highly significant, 
moderate to strong effect on managerial cognition related to business model innova-
tion (b = 0.278, se = 0.086, p = 0.002). The data also supports Hypothesis 2. Mana-
gerial social capital shows an extremely significant, strong effect on managerial 
cognition related to business model innovation (b = 0.293, se = 0.075, p < 0.001). 
We subsumed a reciprocal positive effect between managerial human and mana-
gerial social capital in Hypotheses 3a and 3b. While the data show this proposed 
positive relationship between both variables, the coefficients are statistically insig-
nificant (Hypothesis 3a: b = 0.151, se = 0.127, p > 0.237; Hypothesis 3b: b = 0.114, 
se = 0.096, p = 0.237). Thus, we consequently reject Hypotheses 3a and 3b.

The structural equation model confirms these results (see Tables  4 and 5). 
Managerial human capital (b = 0.278, se = 0.083, p < 0.001) and managerial social 

Table 2  Descriptive statistics: means, standard deviations, and correlations

N = 86; SD = Standard deviation
**p < .001, **p < .01, *p < .05

Variable Mean SD 1 2 3 4 5 6

1 Managerial human capital .116 .591 1
2 Managerial social capital .039 .673 .130 1
3 Managerial cognition .049 .517 .375*** .405*** 1
4 Gender .163 .371 –.212 .015 − .087 1
5 Management level 1.953 .750 − .131 − .125 − .071 .112 1
6 Functional background 1.116 .418 .031 − .181 .045 − .123 .280** 1
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capital (b = 0.293, se = 0.072, p < 0.001) both exert an extremely significant effect 
on managerial cognition related to business model innovation. Conversely, there 
is no significant covariance between managerial human capital and managerial 

Table 3  Regression results

N = 86; b = Unstandardized coefficient; β = Standardized coefficient; 
df = Degrees of freedom; F = F value; N = Sample size; R2 = Coeffi-
cient of determination; se = Standard error
***p < .001, **p < .01, *p < .05

Dependent 
variable

Independent variable b se β

Managerial cognition
(R2 = .280***; Corrected R2 = .235***; F (df = 5; 80) = 6.225)

Constant − .124 .175
Managerial human capital .278** .086 .319**
Managerial social capital .293*** .075 .381***
Gender − .015 .137 − .011
Management level − .007 .070 − .010
Functional background .130 .126 .105

Managerial social capital
(R2 = .055; Corrected R2 = .009; F (df = 4; 81) = 1.183)

Constant .420 .255
Managerial human capital .151 .127 .133
Gender .055 .203 .030
Management level − .058 .103 − .065
Functional background − .262 .184 − .163

Managerial human capital
(R2 = .074; Corrected R2 = .029; F (df = 4; 81) = 1.626)

Constant .234 .224
Managerial social capital .114 .096 .130
Gender − .309 .174 − .194
Management level − .087 .089 − .110
Functional background .088 .162 .062

Table 4  Results of the structural equation model

N = 86; b = Unstandardized coefficient; β = Standardized coefficient; N = Sample size; se = Standard error
***p < .001, **p < .01, *p < .05

Dependent variable Independent variables b se β

Managerial cognition Managerial human capital .278*** .083 .319***
Managerial social capital .293*** .072 .381***
Gender − .015 .132 − .011
Management level − .007 .067 − .010
Functional background .130 .121 .105
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social capital (b = 0.051, se = 0.043, p > 0.233). As summarized in Table  6, the 
data set significantly supports Hypotheses 1 and 2 but not Hypotheses 3a and 3b. 
Figure 4 shows the respective path coefficients within our research model.

Table 5  Structural equation model—covariance structure

N = 86; b = Unstandardized coefficient; β = Standardized coefficient; se = Standard error
***p < .001, **p < .01, *p < .05;

Variable 1 Variable 2 b se β

Managerial human capital Managerial social capital .051 .043 .130
Gender − .046 .024 − .212
Management level − .057 .048 − .131
Functional background .008 .026 .031

Managerial social capital Gender .004 .027 .015
Management level − .062 .054 − .125
Functional background − .050 .030 − .181

Gender Management level .031 .030 .112
Functional background − .019 .017 − .123

Management level Functional background .087* .035 .280*

Table 6  Empirical results of hypotheses

Hypotheses Results

Hypothesis 1: Higher levels of managerial human capital will lead to a more conscious 
evaluation of business model innovation

Supported

Hypothesis 2: Higher levels of managerial social capital will lead to a more conscious 
evaluation of business model innovation

Supported

Hypothesis 3a: Managers with higher levels of human capital will possess higher levels 
of social capital

Not supported

Hypothesis 3b: Managers with higher levels of social capital will possess higher levels 
of human capital

Not supported

Managerial human capital

.130.133 .130

Managerial social capital

.319**/***

.381***

Managerial cognition

(related to business model 
innovation)

–.011

.105

–.010 Management level

Gender

Functional 
background

Fig. 4  The statistical model of dynamic managerial capabilities. Note Parameters are standardized esti-
mates; N = 86; ***p < .001, **p < .01, *p < .05



2459

1 3

Antecedents to cognitive business model evaluation: a dynamic…

6  Discussion

6.1  Theoretical contributions

Our first research goal was to operationalize the three drivers of dynamic mana-
gerial capabilities from a multidimensional perspective. Based on this method-
ology, our second objective was to analyze the unique interactions of dynamic 
managerial capabilities in the context of business model innovation.

Our findings confirm Adner and Helfat’s (2003) basic notion of dynamic mana-
gerial capabilities, as heterogeneity in dynamic managerial capabilities stems not 
only from differences within the three underpinnings but also from their unique 
interactions. The results indicate that human capital and social capital decisively 
shape how managers cognitively evaluate options for business model innovation.

First, our findings underline the importance of managerial human capital as the 
basis of knowledge and experience for strategic decision-making. The data show 
that managers with higher levels of human capital will evaluate the opportunities 
and risks of business model innovation more consciously than those with lower 
levels of human capital. Therefore, managers with higher levels of human capital 
are more prone to resort to the controlled mode of information processing than 
their counterparts. Future research could examine whether the mode of informa-
tion processing materializes in the design and ultimate success of business model 
innovation. Scholars could also test whether managerial cognition increases man-
agerial human capital through conscious and in-depth information processing.

Additionally, our data set shows that managerial social capital is a significant 
antecedent to managerial cognition. These results validate the prevailing view of 
social capital as a facilitator of information exchange and decision-making qual-
ity (Manev et  al. 2005; Alguezaui and Filieri 2010). Through increased trust, 
collaboration, cooperation within the organization, managerial social capital 
provides access to a greater breadth and depth of information. This wealth of 
information allows for a more conscious evaluation of business model innova-
tion by providing the necessary information to question existing mental models. 
Hence, managers with higher levels of social capital are more likely to resort to 
the controlled mode of information processing. Future research could examine a 
potential recursive effect between managerial social capital and managerial cog-
nition. Conscious information processing allows decision-makers to analyze the 
challenges associated with business model innovation more comprehensively and 
develop a more profound understanding of the needs and demands of key players.

Contrary to our expectations, we find an insignificant albeit positive effect of 
managerial human capital on social capital and vice versa. These findings con-
trast the existing studies on the relationship between both forms of capital, which 
confirm human and social capital as substitutes or complements (e.g., Santarelli 
and Tran 2013). One possible explanation might be the unique context of busi-
ness model innovation. This form of innovation takes place in an ambiguous envi-
ronment characterized by enormous pressure for success. It seems plausible that 
highly skilled managers might be more reluctant to form new relationships due 
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to the fear of knowledge drain. It is also possible that highly connected managers 
are more averse toward external knowledge, as they are inclined to primarily base 
their decisions on what they know for sure. Our findings might also point to more 
complex mechanisms. The relationship between managerial human and social 
capital is potentially mediated by omitted interpersonal factors, such as expecta-
tions and obligations or norms and sanctions (e.g., Nahapiet and Ghoshal 1998). 
Last, culture might influence the relationship between managers’ human and 
social capital. The previously mentioned study by Santarelli and Tran (2013) ana-
lyzed human and social capital in Vietnamese firms. Hofstede’s cultural dimen-
sions study has shown that Vietnamese culture is driven by collectivistic tenden-
cies, whereas German culture is highly individualistic (Hofstede Insights 2021). 
These cultural differences might ultimately cause differences in how important 
social capital is in the context of a specific country. Hence, previous studies in 
collectivistic cultures have confirmed a reinforcing relationship between human 
and social capital (e.g., Santarelli and Tran 2013), while we could not demon-
strate this linkage in an individualistic culture.

In summary, our contributions to the literature are fourfold. First, we derived 
precise definitions for all relevant constructs. Second, to the best of our knowl-
edge, we are the first to employ a survey-based multidimensional operationaliza-
tion of dynamic managerial capabilities. Third, we move beyond partially analyz-
ing dynamic managerial capabilities by examining the interrelationships between all 
underlying dimensions. Finally, fourth, we have further strengthened the importance 
of dynamic managerial capabilities in the context of business model innovation.

6.2  Managerial implications

Beyond its theoretical contributions, this study has substantial implications for man-
agerial practice. On the one hand, we advise firms to invest substantial resources in 
managerial training and education. Our research has demonstrated that higher lev-
els of managerial human capital will lead to a more conscious evaluation of busi-
ness model innovation. Promoting an in-depth analysis of business model innovation 
will enhance the managerial ability to continuously align all interrelated elements 
of the business model with the demands of today’s dynamic environment. As previ-
ous research has shown, ensuring the constant adaptability of the business model is 
a central driver of long-term company success (Clauss et al. 2019a). On the other 
hand, organizational design should foster social relationships. Due to the interdisci-
plinary nature and its wide-reaching implications, successful business model inno-
vation rests on the frequent interdivisional exchange of information between highly 
skilled managers. In particular, principal-agent theorists have long called for less 
hierarchical and more informal organizational structures to facilitate knowledge 
transfer and conflict resolution within organizations (Adler 2001). To promote the 
value and growth of managerial social capital by supporting resource exchange and 
managerial autonomy, we advise business practitioners to design “decentralized, 
informal and specialized organizational structures” (Andrews 2010, p. 588).
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6.3  Limitations and recommendations for future research

In addition to its contribution to research and practice, our paper faces several limi-
tations. First, the predominance of German firms within the sample impairs the gen-
eralizability of the findings. Further research could include cultural variables and 
test whether culture-specific management styles influence our findings. Second, 
our study focuses on business model innovation within digitally driven industries. 
Additional research needs to examine whether managerial activities toward business 
model innovation differ between increasingly digitalized industries. Third, we do not 
address how individual-level capabilities aggregate at the collective level. Scholars 
can build on our theoretical and empirical insights to build models at the manage-
ment team level. Fourth, our statistical analyses indicate that other explanatory vari-
ables might exist. Therefore, future research should take other potential variables 
at the individual and organizational levels into account. Fifth, our study relies on 
cross-sectional data. As the development and sharing of knowledge are not static 
processes, a fruitful avenue for subsequent studies might be longitudinal data analy-
sis. From a statistical perspective, we note additional possible limitations due to our 
relatively small sample size.

Appendix

Operationalization of items (translated from German).

Construct Dimension Item

Managerial human capital Leadership
skills

One of my greatest strengths is getting 
results by organizing and motivating 
people

One of my greatest strengths is organizing 
resources and coordinating tasks

One of my greatest strengths is my ability to 
delegate effectively

One of my greatest strengths is my ability to 
monitor, influence, and lead people

I make resource allocation decisions that 
achieve maximum results with limited 
resources

Entrepreneurial
skills

I like to think about new ways to do busi-
ness

I frequently identify opportunities to start 
new businesses (although I may not 
pursue them)

I often identify ideas that can be turned into 
new products or services

I keep my eyes open for previously unno-
ticed entrepreneurial opportunities

I see myself as a creator of entrepreneurial 
opportunities (entrepreneur)
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Construct Dimension Item

Managerial social capital Structural dimension I always communicate openly and honestly 
with other company members

As a rule, I completely disclose my plans 
and intentions

I willingly share information with other 
company members

When exchanging information, I draw on 
my internal company relationships

Relational dimension I always have the utmost trust in other com-
pany members and their actions/decisions

I always act with integrity in my dealings 
with other company members

In general, I have a high level of trust with 
other company members

I am always considerate of the feelings and 
sensibilities of other company members

Cognitive dimension I feel committed to the goals of the com-
pany

I share a common purpose with other com-
pany members

I see myself as a discussion partner in deter-
mining the company’s direction

My vision for the future of the company 
is in line with that of other company 
members

Managerial cognition When redesigning the business model in part or in whole, I consciously 
evaluate alternatives to a very high extent alternatives with regard to

Value offering evaluation Customer problems and needs
Value propositions
Relationships between value propositions 

and customer problems/needs
Value architecture evaluation Sales and distribution channels

Business transactions and the ways of col-
laborating with partners

Linking business participants together in 
novel ways

Taking over new value propositions or sub-
stituting existing parts of the value chain

Applying new revenue streams
Value capture evaluation Resource requirements for all business 

aspects
The financial benefits for our company
All the business-related costs of the project
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