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Abstract This study investigates how adopting causa-
tion process during early stages of venture development 
can impact long-term innovation outcomes directly 
and indirectly through its interactions with three forms 
social capital. To do so, we use a sample of 1,214 new 
ventures in the U.S. and offer several contributions to 
theory and practice. First, by drawing on theories of 
entrepreneurial approaches, social networks, and inno-
vation, it advances the theoretical understanding of the 
intersection of these areas. Second, the study uses a 
longitudinal approach to offer empirical evidence sup-
porting the enduring effect of decision-making logics 
during early stages of new venture development on 
long-term innovation performance. Third, the findings 
of this study suggest that the dimensionality of causa-
tion is complex as presented in the heterogenous effects 
of the dimensions of causation on innovativeness, rang-
ing from positive, to negative, to nonsignificant effects. 
Lastly, it offers insights on the complex indirect effects 
of causal approaches on innovativeness in new ven-
tures, as they can both diminish and enhance the ben-
efits of the three forms of social capital.

Plain English Summary How founders’ adoption 
of entrepreneurial approaches during early stages 
of venture development can impact long-term inno-
vation outcomes directly and indirectly through its 
interaction with social capital. Innovation is critical 
for the success of new ventures, and entrepreneurs 
rely on decision-making strategies to create new and 
innovative products or services. The causal decision-
making process, which represents predetermined, 
planned, and well-defined decision-making, promotes 
innovativeness in various settings (Sarasvathy, Saras-
vathy, Academy of Management Review 26:243–263, 
2001; Sarasvathy et al., Organization Studies 29:331–
350, 2008, 2010; Dew, Sarasvathy, and Venkatara-
man, 2004; Alvarez & Barney, 2007). However, an 
interesting paradox emerges as organic, dynamic, and 
flexible mechanisms, such as social interactions, can 
also foster innovativeness (Carnabuci and Diószegi, 
Academy of Management Journal 58:881–905, 
2015). Understanding how causal processes interact 
with other constructs, such as social capital, to either 
promote or impede innovative outcomes can guide 
entrepreneurs as they pursue opportunities. Addition-
ally, it is important to understand the long-term impli-
cations of the entrepreneurial processes that founders 
adopt during the early stages of venture development. 
Taken together, this study investigates how adopting 
causal processes during the early stages of venture 
development can have enduring effects on long-term 
innovation outcome directly and indirectly through its 
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interaction with social capital. To test these theoreti-
cal arguments, this study uses data from the second 
Panel Study of Entrepreneurial Dynamics (PSED II), 
which surveyed 1,214 U.S. entrepreneurs between 
2006 and 2011 about their ventures. This study offers 
several contributions. First, by drawing on theories of 
entrepreneurial processes, social processes, and inno-
vation, we advance our understanding of the intersec-
tion of these areas. Second, the longitudinal approach 
offers empirical evidence supporting the enduring 
effect of decision-making logics during early stages 
of new venture development on long-term innovation 
outcomes. Third, our findings suggest that the dimen-
sionality of causation is complex as presented in the 
heterogenous effects of the dimensions of causation 
on innovativeness ranging from positive, to nega-
tive, to nonsignificant. Lastly, we offer insights on the 
complex indirect effect of causal approaches on inno-
vativeness in new ventures.

Keywords Entrepreneurial processes · Effectuation · 
Causation · Innovativeness · Social capital

JEL Classification L26

1 Introduction

Innovation is widely regarded as essential for new ven-
ture success, and entrepreneurs often employ different 
entrepreneurial processes to create innovative products 
or services. Causal entrepreneurial processes, which 
represent predetermined, planned, and well-defined 
decision making, promote innovativeness in various 
settings (Sarasvathy, 2001; 2008; Dew, Sarasvathy, 
and Venkataraman, 2004; Alvarez & Barney, 2007). 
Causal processes provide structured and predictable 
ways of thinking which can improve decisions regard-
ing resource allocation, strategy, and risk management. 
Arguably, adopting causal processes during the early 
stages of venture formation can positively influence 
innovative outcomes by promoting systematic, linear 
paths to devising and pursuing innovative solutions.

Our understanding of the effect of entrepreneurial 
processes on new venture success suffers from two 
weaknesses. First, studies of entrepreneurial pro-
cesses tend to focus on the direct effects of these pro-
cesses on innovation, often ignoring indirect effects 
of other antecedents on innovation (Berends et  al., 

2014; Futterer et  al., 2018; Roach et  al., 2016). For 
example, the social capital literature highlights the 
positive aspects of organic, dynamic, and flexible 
mechanisms, such as social interactions (which sig-
nificantly contrast with the structured and linear logic 
of causal processes) on innovativeness (Granovetter, 
1973, 1985; Tsai, 2002; Carnabuci and Diószegi, 
2015). Causal processes can promote innovation by 
providing predetermined goals and processes, while 
social capital (i.e., the byproduct of interactions and 
relationships among individuals) can foster inno-
vation by facilitating dynamic knowledge transfers 
across flexible ties (Cuevas-Rodríguez et  al., 2014; 
Nohria & Gulati, 1996; Subramaniam & Youndt, 
2005). Consequently, a perplexing milieu arises when 
considering the interplay between causal processes 
and conceptually divergent constructs, such as social 
capital, on innovation. An understanding of how 
causal processes interact with other constructs (e.g., 
social capital) to either promote or impede innovation 
can guide entrepreneurs’ pursuit of opportunities.

This study explores the interplays between social 
capital and causal processes, given the contrasting 
ways that each factor promotes innovation. Specifi-
cally, we argue that certain forms of social capital 
synergize with causal processes to foster innovation, 
while others combine to inhibit innovation. Further, 
our study tests whether or not the three forms of 
social capital interact with the multiple dimensions 
of causal processes and affect innovativeness in a 
similar manner. Third, existing entrepreneurial pro-
cesses research focusing on the temporality of entre-
preneurial approaches, determined by the stages of 
innovation, rarely investigates the longitudinal effect 
of these processes (Berends et al., 2014). It is impor-
tant to note that causal processes lose their efficiency 
under uncertain conditions, such as during earlier 
stages of innovation development (Berends et  al., 
2014). However, it is unclear whether adopting causal 
processes during the early stages of venture develop-
ment can substantially promote long-term innovation 
outcomes. Thus, it is important to understand the 
enduring effect of entrepreneurial processes adopted 
during the early stages of new venture development 
on subsequent innovation outcomes.

Taken together, this study investigates how adopt-
ing causal processes during the early stages of venture 
development affects long-term innovation outcomes 
directly and indirectly through interaction with three 
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forms of social capital: relational, structural, and cog-
nitive social capital (Adler & Kwon, 2002; Nahapiet 
& Ghoshal, 1998). We test our theoretical arguments 
with the second Panel Study of Entrepreneurial 
Dynamics (PSED II), which surveyed 1,214 entrepre-
neurs about their ventures in the U.S. between 2006 
and 2011 (Dyer et al., 2014) .

This study offers several contributions. First, by 
drawing on theories of entrepreneurial processes, social 
capital, and innovation, it advances our insights on the 
complex indirect effects of causal approaches on innova-
tiveness in new ventures, which can diminish or enhance 
their benefit depending on the dimensions of social capi-
tal and the dimensions of causal processes considered. 
Second, the study uses a longitudinal approach to offer 
empirical evidence supporting the enduring effect of 
decision-making logics during early stages of new ven-
ture development on long-term innovation performance. 
Third, the findings suggest that the dimensionality of 
causal processes is complex as observed in their heter-
ogenous effects on innovativeness, ranging from posi-
tive, to negative, to nonsignificant, which highlights the 
need for researchers to consider the dimensionality of 
entrepreneurial processes in their research.

2  Literature review

2.1  Entrepreneurial processes and innovativeness

Innovativeness is defined as novelty in products and 
services, processes, marketing methods, and target 
market selection (Senyard et  al., 2014). To create 
new and innovative products or services, entrepre-
neurs adopt different entrepreneurial processes. Sar-
asvathy’s (2001) seminal work conceptualizes two 
dichotomous entrepreneurial processes: causation 
and effectuation. Causation represents an entrepre-
neurial process that starts with predetermined goals 
and seeks to identify the means to achieve them. Cau-
sation is contrasted with effectuation, defined as the 
dynamic, interactive, and multi-dimensional approach 
developed through entrepreneurial expertise that 
starts with means, as opposed to predetermined goals 
(Sarasvathy, 2001; Sarasvathy et al., 2008).

Sarasvathy (2001) views causation and effectua-
tion as opposite processes, compared and contrasted 
along seven categories. First, Sarasvathy argued 

that in causal processes, effect is a given, while in 
effectuation processes, only some of the required 
means and tools are given. Second, with regards to 
the decision-making criteria, causal processes help 
entrepreneurs choose between means to achieve a 
given effect, while effectuation assists entrepreneurs 
in choosing between possible effects that can be 
achieved through given means and tools. Third, in 
terms of competencies, causation is useful in exploit-
ing knowledge, while effectuation is instrumental in 
exploiting contingencies. Fourth, regarding context 
of relevance, Sarasvathy considers causation as more 
ubiquitous in nature in terms of market rivalry and 
competition, while effectuation is more ubiquitous 
in human actions. Fifth, in addressing the nature of 
unknowns, causation focuses on predicting aspects of 
uncertainties, whereas effectuation generally focuses 
on controlling aspects that are commonly considered 
unpredictable. Sixth, the underlying logic of causal 
processes are described as a belief that future events 
can be controlled to the extent that entrepreneurs can 
predict them, while effectuation is based on the logic 
that entrepreneurs do not need to predict the future, 
as long as they can control the future to a certain 
extent. Lastly, the outcome of causation is considered 
as achieving market share in existing markets through 
devising competitive strategies, while creating new 
markets through forming alliances and other types of 
cooperative strategies is typically with effectuation.

Contrasting Sarasvathy’s conceptualization of 
effectuation and causation as dichotomies, recent lit-
erature views the two approaches as complementary 
(Alsos et  al., 2020; Kerr & Coviello, 2019; Smolka 
et al., 2018). For instance, Kerr and Coviello (2019) 
adopt a network driving approach to conceptualize 
effectuation and suggest a simultaneous and interac-
tional use of effectuation and causation. They argue 
that effectuation is contingent on the characteristics 
of pre-existing and emerging networks and the pro-
cesses that create them. Smolka et  al. (2018)’s sur-
vey data from 1,453 entrepreneurs finds that ventures 
benefit from using effectuation and causation logics 
in tandem.

The link between entrepreneurial processes and 
innovation are explored in various contexts, includ-
ing small and medium-sized enterprises (SMEs) 
(Roach et  al., 2016), corporate venturing (Fut-
terer et  al., 2018), emerging economies (Lingelbach 
et  al., 2015), corporate entrepreneurship (da Costa 
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& Brettel, 2011), high technology firms (Mthanti 
& Urban, 2014), and project management (Nguyen 
et al., 2018). The results are complex and mixed (Ber-
ends et  al., 2014; Futterer et  al., 2018; Roach et  al., 
2016). For instance, Berends et  al. (2014) find that 
both approaches are used during the product innova-
tion process. However, they find that the efficiency 
of causation and effectuation vary based on the stage 
of innovation process, suggesting a temporal effect. 
Their analysis of 352 events in five small firms reveals 
that effectuation is used in earlier stages of innovation 
development, while causation is used in later stages. 
Further, effectuation results in a product innovation 
process that is driven by the availability of resources 
and tends to progress toward tangible outcomes. In 
contrast, causation is driven by setting objectives and 
investing in resources to achieve them.

Other research suggests that the combination 
of entrepreneurial approaches is influenced by 
resource constraints and industry context (Lin-
gelbach et  al., 2015). For instance, Futterer et  al. 
(2018) find that while both effectuation and cau-
sation approaches are effective in business model 
innovation, efficacy is contingent on the context 
and setting, with effectuation more beneficial in 
high industry growth settings, and causation more 
effective in low growth settings. Similar dispari-
ties are also observed at the project level where 
greater levels of effectuation are associated with 
more innovative R&D projects (Brettel et al., 2012; 
Nguyen et  al., 2018). Brettel et  al. (2012) also 
report that in projects with low levels of innova-
tiveness, causation is more beneficial.

Research reveals varied results across differ-
ent dimensions of entrepreneurial approaches. For 
instance, Alzamora-Ruiz et  al. (2021) report that 
effectual logic promotes innovation through only 
one dimension, namely Leveraging the Unexpected. 
Additionally, their findings suggest that causation 
can positively influence innovation through only two 
of the four dimensions (i.e., Goals and Overcoming 
the Unexpected). Roach et al. (2016) study the medi-
ating effect of the dimensions of effectuation on the 
link between innovation orientation and product/ser-
vice innovation in a sample of SMEs. They find that 
while Pre-commitment, Experimentation, and Use of 
Existing Means positively mediate this relationship, 
the mediating effect of the Affordable Loss dimen-
sion is not significant. Lingelbach et al. (2015) report 

inconsistent emphasis on the role of the dimensions 
of effectuation on the innovation process in emerging 
economies as the effect of Flexibility on the innova-
tion process is underemphasized, and the role of Pre-
commitment is overemphasized.

2.2  Social capital and innovativeness

Complex exchanges which are often central to inno-
vativeness, such as knowledge transfer, are com-
monly mobilized by relationships and social interac-
tions among individuals (Granovetter, 1973, 1985; 
Tsai, 2002). These social relationships manifest in the 
dimension of social capital (Brehm & Rahn, 1997). 
Social capital is a multidimensional construct com-
posed of three dimensions, namely structural, rela-
tional, and cognitive capital (Nahapiet & Ghoshal, 
1998). The structural dimension of social capital 
is characterized by the properties of the social sys-
tem and of the relationships within the network, and 
reflects the connections between people and units. 
The relational dimension concerns the nature of the 
relationships members share as a result of historical 
interactions. The cognitive dimension of social capi-
tal involves the resources which contribute to shared 
representations, interpretations, and systems of mean-
ing of knowledge and information among parties.

Research exploring the relationships between dif-
ferent forms of social capital and innovativeness 
yields mixed results (e.g., Cuevas-Rodríguez et  al., 
2014; Nohria & Gulati, 1996; Subramaniam & 
Youndt, 2005). Studies that find a positive effect of 
social capital on innovation commonly attribute this 
to the freedom to transfer knowledge and learning 
through social interactions (Hansen, 2002; Uzzi & 
Lancaster, 2003). For instance, Vinarski-Peretz et al. 
(2011) identify a positive relationship between sub-
jective relational experience and employee engage-
ment in innovative behavior, and Tsai and Ghoshal 
(1998) find significant relationships between both the 
structural and relational dimensions of social capital 
and product innovativeness.

However, studies consistently report significant 
relationships between the dimensions of social capi-
tal and innovativeness. For instance, Nahapiet and 
Ghoshal (1998) find a U-shaped relationship between 
structural density and access to new and diver-
gent knowledge, meaning, after a certain threshold, 
the structural dimension of social capital carries a 
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negative effect on innovativeness. Subramaniam and 
Youndt (2005) report that while organizational capital 
positively influenced radical innovative capability, the 
effect of human capital on radical innovative capabil-
ity is negative. Other scholars uncover complex rela-
tionships between different forms of social capital and 
innovativeness. For instance, Cuevas-Rodríguez et al. 
(2014) find that external social capital diminishes the 
positive effect of internal social capital on the radical 
product innovation.

The inconsistent findings associated with the link 
between social capital and innovativeness indicate 
that these relationships are complex and might be 
influenced by various factors or contingencies, acting 
as moderators or mediators. For instance, Carnabuci 
and Diószegi (2015) find that the relationship between 
the structural density (defined as the actual number of 
connections out of all possible connections) of intra-
organizational social networks and innovation per-
formance is moderated by employees’ cognitive style 
(Kilduff & Brass, 2010). Chang et  al. (2013) report 
that work engagement mediates the positive rela-
tionship between relational contracts and innovative 
behavior and the negative relationship between trans-
actional contracts and innovative behavior.

Scholars also examine the impact of social capital 
on mechanisms central to innovation, such as knowl-
edge transfer. The link between social capital and 
knowledge transfer is investigated as a central process 
in addressing uncertainties and lack of information. 
For instance, Uzzi (1996) argues that social capital is 
conducive to reducing transactional uncertainty asso-
ciated with tacit and intangible exchanges. Lin and 
Lee (2005) explore the cognitive factors that influ-
ence knowledge sharing in online communities. The 
authors find that cognitive factors, such as cognitive 
trust and cognitive social capital, play a significant 
role in facilitating knowledge sharing among mem-
bers of online communities where individuals may 
not have face-to-face interactions. Furthermore, Alavi 
and Leidner (2001) highlight the cognitive benefits 
of knowledge sharing which enhance individual and 
organizational learning by promoting the acquisition 
and application of new knowledge. They suggest that 
knowledge sharing can be particularly beneficial in 
complex and dynamic environments, where individu-
als and organizations must constantly adapt to chang-
ing circumstances.

The effect of social structures and networks on 
innovation is explored in times of crisis. For instance, 
Weick’s (1993) study of the Mann Gulch disaster sug-
gests that under conditions of uncertainty, role struc-
tures commonly fail and the underlying social systems 
take control. Weick shows that performance under high 
levels of uncertainty is contingent on relying on social 
mechanisms that promote creativity, such as social sup-
port and interactions, real-time knowledge and learn-
ing, and the adoption of emergent roles. Similarly, 
Majchrazak, Jarvenpaa, and Hollingshead (2007) attrib-
ute the relative success of emergency response groups 
to applying mental models that facilitate knowledge 
coordination during social interactions. Shared under-
standing of individuals’ distinct knowledge, expertise, 
and cognitive abilities, as well as the collective whole, 
is particularly vital to fostering innovation and building 
effective knowledge networks (Lewis, 2004;  DeChurch 
& Mesmer-Magnus, 2010; Phelps et al., 2012).

In the context of new ventures, research suggests 
social capital facilitates innovation (Stevenson & Radin, 
2009; Slotte-Kock & Coviello, 2010). For instance, Yli‐
Renko, Autio & Sapienza(2001) report a link between 
social capital and knowledge acquisition in high-tech-
nology ventures. Others find a positive effect of social 
capital among founders on growth and expansion of 
new ventures (Prashantham & Dhanaraj, 2010). Some 
scholars focus on the attributes and forms of social 
capital that are most conducive to growth and perfor-
mance of new ventures. For instance, Han and McKel-
vey (2008) suggest that forming a moderate number of 
weak network ties is most conducive to achieving supe-
rior performance in technology-based new ventures.

3  Hypotheses development

The streams of literature reviewed in the preced-
ing section provide the foundation for the model 
proposed in this study. The model, as presented in 
Fig. 1, reflects the direct influence of causal processes 
on innovativeness, as well as its indirect impact via 
the moderating effect of social capital. This model 
demonstrates the interplay between causal processes 
and social capital in the context of new ventures. 
To untangle the complexities of this interplay, we 
explore the moderating effect of social capital across 
cognitive, structural, and relational dimensions.
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3.1  Causal entrepreneurial processes and 
innovativeness

Effectuation can be beneficial and is more frequently 
utilized than causal processes in highly innovative 
projects (Kaartemo et  al., 2018; Brettel et  al., 2012; 
Nguyen et  al., 2018). The efficiency and utility of 
causal processes decreases under uncertain condi-
tions, such as earlier stages of innovation develop-
ment (Berends et  al., 2014). However, adopting 
causal processes during the early stages of new ven-
ture development may promote long-term innovation 
outcomes, considering that the majority of start-up 
efforts take approximately five years to reach a reso-
lution point (Reynolds  & Curtin, 2007). There are 
several benefits of adopting a causal decision-mak-
ing approach at early venture stages. First, causal 
processes are systematic and linear, enabling entre-
preneurs to devise a long-term plan to pursue spe-
cific innovative solutions and goals. Second, causal 
approaches provide structured and predictable frame-
works for decision-making, which can help founders 
improve their decisions concerning resource alloca-
tion, strategy, and risk management. Such a structure 
can enable new ventures to successfully develop more 
innovative outcomes.

As a highly structured approach, causal processes 
require innovative efforts to follow a linear pattern, 
where each stage must be completed before moving 
to the next stage. For instance, innovation require-
ments must be finalized before design begins, and 
the design must be complete before implementation 
begins, and so on. The resulting innovation process 
is very rigid, leaving little room for flexibility, devia-
tions, or changes. This approach can provide clear 
milestones which much be achieved at each stage, 
which helps long-term planning efforts. However, 
this linear, sequential approach generally requires 
a long lag time between design, development, 
and subsequent commercialization. In short, the 

decision-making approach adopted by new ventures 
during the early stages of development can signifi-
cantly impact a venture’s long-term innovative out-
comes. Therefore, we expect that adopting a causal 
decision-making approach during the early stages of 
venture formation is positively associated with long-
term innovativeness:

H1: Adoption of causal processes during the early 
stages of venture formation is positively associated 
with long-term innovativeness outcomes.

3.2  Interplay between social capital and causation

3.2.1  Cognitive capital

The cognitive dimension of social capital refers to the 
resources stemming from shared knowledge and infor-
mation among individuals (Nahapiet and Ghoshal, 1998) 
. This dimension is particularly important for develop-
ing shared mental schemas that compile complementary 
knowledge and expertise of individuals connected in 
social contexts. Cognitive capital fosters the develop-
ment of a shared understanding of the aggregate intel-
lectual capabilities and knowledge of innovation teams 
(Lewis, 2004). Hollingshead (1998) find that a shared 
understanding of individuals’ specialization improves 
innovation outcomes by more effectively organizing and 
retrieving information. Moreover, shared understand-
ings provide access to a wider range of knowledge. New 
ventures with high levels of cognitive capital will rely 
on cognitive maps and schemas to retrieve dispersed 
knowledge, and can thus leverage more diverse expertise 
and skillsets to generate innovative solutions. Identify-
ing and utilizing each team member’s unique skills and 
expertise to create new opportunities and solve problems 
will lead to more innovative outcomes.

This conducive effect of cognitive capital on inno-
vativeness may be attenuated when new ventures 

Fig. 1  Social capital and 
innovativeness, and the 
adverse effect of causation
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adopt a strong causal approach that predefines the 
knowledge and expertise needed for a given task. 
The foundational aspect of the causal entrepreneur-
ial process pertains to “choosing between available 
means to achieve the given effect” (Sarasvathy, 2001: 
251). Thus, the causal process limits the potential 
benefits of diverse cognitive capital within new ven-
tures by overlooking valuable sources of knowledge 
or ideas outside of predetermined selection criteria. 
For instance, when teams define the knowledge and 
expertise resources required for all project stages at 
an early phase, these teams are more likely to fail to 
consider or integrate valuable sources of knowledge 
or ideas that arise during the development process 
outside of the predetermined selection criteria. This 
limited approach to cognitive capital utilization may 
constrain innovation teams’ potential to leverage 
diverse expertise and skillsets to generate innovative 
solutions, thus impeding the development of innova-
tive outcomes. In short, because the causal process 
predefines knowledge and expertise needed for a 
given task, causation may inhibit the full potential of 
a new venture’s cognitive capital to develop innova-
tions at later venture stages:

H2: Adoption of causal decision-making during 
the early stages of venture formation negatively 
moderates the effect of cognitive capital on long-
term innovativeness outcome.

3.2.2  Structural capital

The structural dimension of social capital concerns 
the properties of the social ties and connectedness 
among individuals (Nahapiet and Ghoshal, 1998). 
In the context of new ventures, structural capital is 
established at early stages by the formal and infor-
mal introductions among founders and key members 
involved in venture development and growth. Over-
time, structural capital becomes crucial to flexible 
and dynamic flows of information, which enables 
new ventures to access, integrate, and coordinate 
diverse resources, knowledge, and expertise in a fluid 
and agile manner. Structural capital enables organic 
coordination of individual contributions and produc-
tive workflows and collaborative behavior (Austin, 
2003). New ventures with more developed social con-
nections can leverage the benefits of ad-hoc access 

to information and insights, leading to expedited and 
enriched innovation.

In new ventures that adopt the causal entrepre-
neurial process, knowledge, and information flow and 
integration will follow pathways that were deliber-
ately designed in the venture’s early stages (Berends 
et  al., 2014; Hirst et  al., 2011; Ibarra, 1992). These 
preplanned designs and structures tend to be static, 
inflexible, and rigid. Such rigid designs inhibit the 
ability of social structures to evolve organically over-
time, thus limiting the long-run benefits of structural 
capital on innovativeness. Causal processes adopted 
at the venture’s founding stage can predetermine the 
flow of information based on the organizational chart 
and reporting orders established during venture for-
mation. Relying on these pre-planned rigid designs 
can limit the potential for ad-hoc access to informa-
tion and insights through social structures that emerge 
and develop over time. In short, the static design of 
information flows resulting from causal processes can 
impede the benefits of the flexible nature of structural 
capital during subsequent innovation processes.

H3: Adoption of causal decision-making during 
the early stages of venture formation negatively 
moderates the effect of structural capital on long-
term innovativeness outcome.

3.2.3  Relational capital

The relational dimension of social capital concerns 
the kinds of personal relationships individuals have 
with each other, and the nature of the resources 
which form from them, such as trust, respect, and 
friendships (Nahapiet & Ghoshal, 1998). In the early 
stages of new venture development, relational capital 
is largely based on preexisting relationships among 
founders and key members. However, overtime, this 
form of capital is shaped by the ongoing interactions 
among individuals engaged in the new venture.

Relational capital developed among members 
in new ventures facilitates the distribution of tasks 
based on shared understanding, familiarity, and trust 
in group members’ expertise (Jung et  al., 2017). 
The credibility of individuals’ knowledge and con-
tributions are established as they freely interact and 
explore the range and accuracy of each other’s knowl-
edge and capabilities (Lewis, 2004). Vinarski-Peretz 
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et  al. (2011) find a positive relationship between 
subjective relational experience, in terms of positive 
regard, mutuality, vitality, and engagement in innova-
tive behaviors. Tsai and Ghoshal (1998) attribute the 
positive effect of relational capital on product inno-
vativeness to facilitating the distribution of tasks and 
activities central to the innovation process. In short, 
relational capital can help build trust and shared val-
ues among individuals, which are important factors 
in promoting open communication and idea-sharing. 
Ultimately, the cultivation of relational capital can 
lead to the development of a supportive and dynamic 
environment that fosters innovation behaviors.

The causal entrepreneurial process, on the other 
hand, often involves clarifying divisions of labor and 
establishing processes and procedures, which can 
help set clear expectations and roles for team mem-
bers. As a result, causal processes can foster greater 
trust and cooperation among team members and 
reduce conflicts that can hinder innovation in the long 
run. Additionally, causal processes can establish a 
more systematic approach to innovation by providing 
clear, mutually agreeable guidelines and processes for 
idea generation, evaluation, and implementation. This 
can reinforce positive team norms and dynamics in 
addition to ensuring that all team members are work-
ing towards a common goal.

Division of labor and defining the roles and respon-
sibilities of team members typically occur during the 
planning phase, which involves gathering require-
ments and defining the scope of the innovation process. 
Once roles are assigned, deliverables are divided into 
smaller, more manageable components, assigned to a 
specific team members. By defining roles and respon-
sibilities and breaking the work into smaller tasks at 
early stages, causal processes can ensure that conflict 
is minimized and team members are working towards 
a common goal. Establishing common goals improve 
social cohesion and, by extension, the impact of shared 
values of relational capital on innovation process. In 
short, defining roles and goals within innovation teams 
through causal processes can enhance the benefits 
derived from shared values of relational capital during 
the innovation process.

H4: Adoption of causal decision-making during 
the early stages of venture formation positively 
moderates the effect of relational capital on long-
term innovativeness outcome.

4  Methods

4.1  Research setting and sample

To test the proposed hypotheses, this study utilizes 
data from the second Panel Study of Entrepreneurial 
Dynamics (PSED II) which consists of responses 
from 1,214 entrepreneurs about their new ventures 
in the U.S. from 2006 to 2011. New ventures were 
selected as a context that represents high tendency for 
innovativeness. All participants were identified before 
they launched their ventures, and thus, all ventures in 
the sample were at the same stage of development. 
The PSED protocol features extensive field test-
ing and several screening procedures to ensure data 
reliability and validity, which includes conducting a 
detailed interview shortly after the initial screening 
(Reynolds, 2000; Reynolds et al., 2016). The nascent 
entrepreneurs were tracked annually through gesta-
tion, launch, and further growth or death of their 
venture. The dataset includes information about the 
ventures (self-reported by one of founders) and three 
categories of actors in new ventures: founders, non-
founder key members, and helpers. PSED has been 
utilized to represent: (a) founders of startups or (b) 
startups, located by sampling founders (Reynolds, 
2000). This study is founded based on the later inter-
pretation to analyze new ventures as reported and 
located by sampling founders.

We selected new ventures as the context of our 
study for three reasons. First, due to the advan-
tage of newness, new ventures are a more suit-
able context for investigating innovation than 
established firms (Eisenhardt & Martin, 2000; 
Hitt et  al., 2001). Second, due to their resource 
constraints relative to established firms, new ven-
tures can more clearly reveal the implications of 
causal processes in terms of specifying and prior-
itizing resources. Third, new ventures and found-
ing teams’ flat structures lead to more pronounced 
social cohesion and connections indicative of 
social capital (Hansen, 2002).

4.2  Analysis

This study examines the effect of causal entrepre-
neurial processes during the early stages of a ven-
ture’s development on its long-term innovativeness. 
Hierarchical linear regression analysis separates the 
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effects associated with control variables, independ-
ent variables, and interaction terms. Full and partial 
models examine the direct and interaction effects of 
social capital and causation on innovativeness. To 
treat missing values in the dataset, we used the linear 
trend at point method.

In addition to analyzing interaction terms in regres-
sion models, we further investigate the moderation 
effect with Process Macro, a versatile computational 
tool for observed variable mediation, moderation, and 
conditional process modeling. Developed by Andrew 
F. Hayes, Process Macro provides several indices 
to assess the strength and significance of modera-
tion effects, such as the interaction effect coefficient, 
simple slopes, and Johnson-Neyman technique. This 
technique calculates the range of the moderator vari-
able where the effect of the independent variable on 
the dependent variable is significant, and provides a 
graph to visualize these results.

To examine the effect of causal processes during 
the early stages of venture development on long-
term innovativeness, we utilized a five-year lag. This 
approach was chosen because most start-ups require 
five years to reach a resolution point, eventually 
growing into new firms or failing (Reynold, 2007). 
Thus, we examined the independent and control 

variables in year one (2006), and the dependent vari-
ables in year five (2011), which also helped establish 
causality and mitigate the threat of common source 
bias (Spector, 2006). The temporal sequence between 
variables strengthens our ability to establish causality, 
and examines the effect of causal processes on long-
term innovativeness while controlling for other fac-
tors that could influence the results.

4.3  Measures

4.3.1  Dependent variable

To comprehensively capture the nuances of innova-
tion, this study employs the concept of Innovative-
ness, which encompasses novelty in products and 
services, processes, marketing strategies, and target 
market selection (Senyard et al., 2014). We identified 
four items in PSED II that best correspond to vari-
ous facets of innovativeness (Table  7 in the Appen-
dix). Conducting an exploratory factor analysis (EFA) 
followed by a confirmatory analysis (CFA) on these 
items resulted in a single dimension, as presented in 
Table  1. The dependent variable, Innovativeness, is 
uni-dimensional. We used the factor score, obtained 

Table 1  Results of EFA 
(Varimax rotation) and 
CFA on items representing 
Innovativeness

EFA (2007 – 2011)

Rotated Dimension Matrix 2007 2008 2009 2010 2011

Developing New Technology Product .735 .779 .736 .755 .780
Developing Patent/Copyright .742 .795 .819 .776 .795
Developing Contemporary Products .746 .697 .620 .707 .641
First to Market .668 .768 .756 .798 .787

Cronbach’s Alpha
.513 .756 .715 .755 .774

Kaiser–Meyer–Olkin Measure of Sampling 
Adequacy

.727 .754 .731 .754 .747

Bartlett’s Test of Sphericity Sig: .000 .000 .000 .000 .000
Loading Cumulative % 52.343 57.914 54.176 57.750 56.758

CFA (2011)
CMIN/DF:
P Value of the Model:

3.083
.046

RMSEA LO90 HI90 PCLOSE NFI IFI TLI CFI
.041 .005 .081 .575 .978 .985 .925 .985
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through the coefficient analysis, as the dependent var-
iable in the regression models.

We conducted several tests to ensure the robustness 
of this measure. The KMO measure was well above 
0.70 (i.e., 0.727 to 0.754), which is commonly con-
sidered typical (Stewart, 1981), confirming the appro-
priateness of the matrix for factoring. Bartlett’s test 
statistic is significant (p < 0.000), suggesting that the 
correlation matrix is not orthogonal, thus further con-
firming appropriateness for factoring. Lastly, Cron-
bach’s alpha (0.774) is well above the cutoff point of 
0.5 for scales with less than ten items, which suggests 
reasonable internal consistency. To further validate 
the results of EFA, we replicated the analyses on sam-
ple data of four previous years from 2007 to 2010 (see 
Table 1) which resulted in the same number of dimen-
sions (uni-dimensional) with similar item loadings, 
suggesting the robustness of the obtained factor score.

The CFA results, conducted using SPSS AMOS, 
also indicated an acceptable model fit (see Table 1). 
CMIN/DF (normed/relative Chi-Square) is well 
below 5.00, indicating a reasonable model fit (Marsh 
& Hocevar, 1985). The p-value of CMIN/DF is 0.046, 
which is slightly below the cut-off point of 0.05 sug-
gested for an acceptable fit (Jöreskog & Sörbom, 
1996). However, in large samples, such as in this 
study, the p-value tends to be relatively small. To 
further ensure an acceptable model fit, we used sev-
eral other measures. Comparative fit index (CFI) is 
greater than 0.95, indicating an excellent fit (West, 
Taylor & Wu, 2012). Other incremental fit meas-
ures (i.e., IFI and TLI) are well above the minimum 
advised cut-off of 0.90. Additionally, the Root Mean 
Square Error of Approximation (RMSEA) is below 
0.05, suggesting excellent fit (MacCallum, Browne 

& Sugawara, 1996). Lastly, PCLOSE is well above 
0.5, further confirming model fit. Figure  2 provides 
a Path diagram of CFA on items representing innova-
tiveness. Overall, EFA and CFA metrics support the 
validity and reliability of the factors. Taken together, 
the results of robustness checks in EFA, CFA, and 
replication analysis confirm the validity of the factor 
score used as the dependent variable Innovativeness 
in regression analysis.

4.3.2  Independent variables

This section discusses operationalizations of the Cau-
sation construct and three dimensions of social capi-
tal: Relational, Cognitive, and Structural.

Causation Causation is not consistently operation-
alized across the literature. For instance, in contrast 
to Sarasvathy’s original conceptualization, Chandler 
et al. (2011) argue for uni-dimensionality of causation. 
Chandler et  al. (2011) develop a formative measure 
of effectuation composed of three independent sub-
dimensions: (a) experimentation, (b) affordable loss, 
and (c) flexibility, and one subdimension of pre-com-
mitment which overlaps with causation. Their meas-
ure is criticized for weak representation of the original 
theoretical constructs conceptualized by Sarasvathy 
(2001) and low correlations among the effectuation 
components. Brettel et  al. (2012) use forced-choice 
items to measure the four contrasting dimensions of 
causation (i.e., goal-driven, expected returns, competi-
tive market analysis and overcoming the unexpected) 
and effectuation (i.e., means-driven, affordable loss, 
partnerships, and acknowledging the unexpected).

Fig. 2  Path diagram of 
CFA on items representing 
Innovativeness
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Overall, studies on effectuation and causation 
tend to adopt various methodological approaches. 
As McKelvie et  al. (2020) observes in their sample 
of studies that use multi-item measures, five fol-
lowed Brettel et al. (2012), 11 used the Chandler et al. 
(2011) measures, and six developed new measures. 
Exacerbating this inconsistency, some newly devel-
oped measures follow Sarasvathy’s original conceptu-
alization, while others develop context-driven proxies 
that are conceptually-distanced from the effectuation/
causation literature (e.g., Jisr & Maamari, 2017). 
More recent studies tend to fall somewhere in the 
middle of this spectrum by adjusting the existing 
measures to the context of their research (Blauth, 
Mauer & Brettel, 2014; Appelhoff et al., 2016).

This study follows the most recommended approach 
to operationalize the construct of Causation as a multi-
dimensional construct with distinct characteristics. We 
drew on Sarasvathy’s (2001) seminal work which char-
acterized causation using seven facets of entrepreneur-
ial processes: (1) Underlying Logic: Prediction; (2) 
Decision-making Selection Criteria: Expected Return; 
(3) Outcomes: Market Share; (4) Context of Relevance: 
Ubiquitous in Nature; (5) Competencies Employed: 

Exploiting Knowledge; (6) Nature of Unknowns: Com-
mitting to Risk; and (7) Givens: Effect (see Appendix 
Table 5). Table 2 reveals EFA and CFA of the seven 
items from the first wave of the panel data, resulting in 
three robust dimensions of causation which we inter-
preted relative to the most common measures currently 
used in this literature.

The first dimension comprises three items: (a) 
Logic of prediction, (b) Expected return, and (c) Mar-
ket share (strategies). Although Brettel et  al. (2012) 
use two separate dimensions of competitive analysis 
and expected return, in our study, the high correction 
between comparable items (i.e., Expected return and 
Market share) can be justified by the fact that new 
ventures conduct both in their business plans. Consid-
ering this fact and taking into account the third item 
representing logic of prediction, we interpret the first 
dimension as Planning.

The second dimension comprises two items: (a) 
Ubiquitous nature, and (b) Exploiting knowledge. These 
items suggest avoiding uncertainties by relying on exist-
ing knowledge and established markets. This dimension 
would be equivalent to one of the dimensions in Bret-
tel et al. (2012): Overcoming the unexpected. However, 

Table 2  EFA (Varimax 
rotation) and CFA on items 
based on Sarasvathy (2001) 
framework

EFA

Rotated Dimension Matrix Planning Avoiding the  
Unexpected

Goal  
Commitment

Underlying Logic: Prediction .723 -.081 .020
Decision-making selection criteria: Expected 

return
-.016 .022 .607

Outcomes: Market share .089 -.032 .745
Context of relevance: Ubiquitous in nature .775 -.009 -.084
Competencies employed: Exploiting knowledge .027 .781 -.214
Nature of Unknowns: Committing to risk .656 .060 .142
Givens: Effect -.050 .768 .203

Chi-Square Goodness-of-Fit Sig
Kaiser–Meyer–Olkin Measure of Sampling 

Adequacy

.676

.573

Bartlett’s Test of Sphericity Sig .000
Loading Cumulative %: 54.470

CFA
CMIN/DF: 1.227
P Value of the Model: .237
RMSEA LO90 HI90 PCLOSE NFI IFI TLI CFI
.014 .000 .031 1.000 .942 .989 .985 .988
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because our data was taken at the very early phase of 
venture formation, these two items in our measure are 
representative of avoiding unexpected situations rather 
than overcoming them. Taken together, we interpret the 
second dimension as Avoiding the Unexpected.

The third dimension constitutes two items: (a) Com-
mitting to risk, and (b) Given effect, which suggest an 
aptitude to prioritizing goals and pursuing them despite 
associated risk. Brettel et al. (2012) posits a conceptu-
ally similar dimension described as goal-driven. Oth-
ers adapt this dimension under similar terminologies 
such as goal-orientation (Appelhoff et al., 2016). In our 
study, this dimension reflects venture’s commitment to 
specific effect at early stages of formation. Thus, we 
interpret the third dimension as Goal Commitment.

We used the factor scores, obtained through the coef-
ficient analysis, as dependent variables in the regression 
models. To ensure the reliability and validity of these 
scores, we conducted a number of tests, including EFA 
and CFA metric evaluation and subsample testing. The 
KMO measure of 0.573 is considered acceptable (Stew-
art, 981), confirming the appropriateness of the matrix for 
the factoring process. Further, the Bartlett’s test statistic 
is significant (p < 0.000), suggesting that the correlation 
matrix is not orthogonal, and thus appropriate for factor-
ing. Cronbach’s alpha (0.676) is above the cutoff point 
of 0.5 for scales with less than ten items, thus suggesting 
reasonable internal consistency. We further validated the 
dimensions reached in the EFA. Because the items used 
in this EFA were only available in the first year of panel 
data, we replicated the analyses on a random subsample 
(fifty percent) of data (see Table 7). This validation con-
firmed the robustness of the obtained scores to be used as 
dimensions of causation in the regressions. Dimensions 
presented in EFA results were extracted based on their 
eigenvalues. We use Varimax rotation to facilitate inter-
pretability of dimensions.

The CFA results indicated acceptable model fit, 
as demonstrated in Table 2. CMIN/DF (normed/rela-
tive Chi-Square) is well below 3.00, indicating good 
model fit (Marsh & Hocevar, 1985). The p-value of 
CMIN/DF is well above the minimum cut-off point of 
0.05 (Jöreskog & Sörbom1996). CFI is greater than 
0.95, indicating an excellent fit (West, Taylor & Wu 
2012). Other incremental fit measures (i.e., IFI and 
TLI) are well above the minimum advised cut-off of 
0.90. RMSEA is below 0.05, suggesting excellent fit 
(MacCallum, Browne & Sugawara, 1996). Lastly, 
PCLOSE is well above 0.5, further confirming model 

fit. Figure  3 presents the path diagram of CFA on 
Causation.

Dimensions of Social Capital As the contextual 
complement to human capital (Coleman, 1988), social 
capital is commonly operationalized based on study con-
text, which in our case is new venture teams and inno-
vativeness. Social capital as a form of intangible assets 
is difficult to measure objectively, and thus is commonly 
measured using proxy metrics and perceptual measures 
(Kannan & Aulbur, 2004). Consistent with common 
practice, we used proxies that best reflect the purpose 
and context of this study (Fukuyama, 2001). We selected 
our measures from the PSED II by reviewing existing 
research that examines the role of social capital in driving 
the entrepreneurial process (Bosma et al., 2004; Brüderl 
& Preisendorfer, 1998; Davidsson & Honig, 2003; Stam, 
Arzlanian & Elfring, 2014; Hormiga, Batista‐Canino, & 
Sánchez‐Medina, 2011; Alomani et al., 2022). As such, 
relational, cognitive, and structural  capital were opera-
tionalized by measuring mechanisms that drive social 
interactions, collaboration, and knowledge sharing.

Cognitive Capital Cognitive capital is concerned with 
intangible shared assets such as tacit and explicit knowledge, 
skills, and capabilities that individuals and organizations 
possess. Cognitive capital is a byproduct of information dis-
semination activities and events. As Alomani et al. (2022) 
note “there is no established agreement among scholars of 
what constitutes cognitive capital.” As a result, they choose 
items from PSED-I that best serve the context of their study. 
Similarly, measuring cognitive capital in our study can 
prove challenging because it is difficult to determine what 
knowledge and information is shared among individuals in 
new venture teams. Thus, we examine mechanisms and pro-
cesses that facilitate knowledge sharing, as well as integrat-
ing knowledge and information from various sources. PSED 
II asks about whether members in the new venture team 
engage in such mechanisms, including dispersion of infor-
mation among members, and training and advising others in 
the venture. In short, we operationalize the cognitive dimen-
sion of social capital as a summative measure representing 
total number of members involved in dispersion of informa-
tion among members, training, and advising.

Structural Capital Structural capital is a byprod-
uct of connectedness among individuals, which 
supports the effective functioning of networks. In 
the context of new ventures, structural capital is 
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established at early stages by means of the formal 
and informal introductions among founders and 
key members involved in venture development and 
growth. Measuring structural capital can be chal-
lenging in new venture teams, but one approach is to 
examine mechanisms responsible for connecting dis-
parate groups or individuals (Haas & Hansen, 2007). 
The primary mechanism that facilitates connections 
and exchanges between actors in a social network is 
referred to as brokering (Burt, 2000; Brass,  1984; 
Obstfeld, 2005). Brokering can provide valuable 
insights into the dynamics of structural capital 
within an organization or network. It can be a use-
ful tool for understanding how communication and 
collaboration are facilitated within an organization, 
and for identifying opportunities for improvement. 
By measuring the extent to which brokering occurs, 
we can gain insights into the level of structural capi-
tal and the effectiveness of existing structures and 
processes. PSED II asks about whether members in 
the new venture teams engage in such mechanisms 
by making introductions and creating connections. 
We operationalize the cognitive dimension of social 
capital as a summative measure representing the 
total number of members actively creating social 
connections by making introductions linking indi-
viduals involved in developing new ventures.

Relational Capital Relational capital is an intangible 
asset which is a byproduct of interactions among individ-
uals, resulting in connections and relationships that exist 
amongst different social groups or individuals. These 
relationships facilitate flows of information, resources, 
and ideas amongst groups and individuals and enables 
accessing new knowledge or resources (Lin, 1999). 
In early stages of new venture development, relational 
capital is largely attributed to preexisting relationships 
among founders and key members. Overtime, this form 
of capital is shaped by the interactions among individuals 
engaged in the new venture. Measuring the quality and 
strength of social ties offers insights into the level of rela-
tional capital that exists within a particular network, and 
by extension, connections and exchanges between indi-
viduals and groups that help access valuable resources 
and opportunities. This can be useful for understanding 
the dynamics of social networks within a particular com-
munity or team. In early stages of new venture develop-
ment, relational capital mainly reflects preexisting rela-
tionships among founders and key members.

Therefore, our study operationalized the relational 
dimension based on the strength of ties among individu-
als involved in development of new ventures. Measur-
ing strength of ties depends on the context of the study. 
For instance, Hormiga et al. (2011) operationalize rela-
tional capital as the number of hours per week dedicated 

Fig. 3  Path diagram of 
CFA on seven items based 
on Sarasvathy (2001) 
framework
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to establishing and maintaining network of relations. 
PSED II categorizes individuals involved in develop-
ing a new venture into three groups: owners, non-owner 
key members, and helpers. The questionnaire also asks 
about relationships amongst members in eight catego-
ries: spouses, partners sharing a household, relatives 
living in the same household, relatives living in differ-
ent households, friends or acquaintances from work, 
friends or acquaintances you have not worked with, 
strangers before joining the new business teams, and 
partners living in different households. We coded these 
categories based on the degree of familiarity in relation-
ships among all three categories of members involved 
in developing new ventures (i.e., owners, key members, 
and helpers). In our study degree of familiarity refers to 
the history, past experience, and level of commitment 
of the ties among these members. We calculated this 
degree as the summative measure based on the nature 
of relationships among members. For instance, the cat-
egory of spouses involved in developing new ventures 
indicated the highest level of relational capital, while 
the category of strangers who met by virtue of the new 
venture formation represented the lowest level of rela-
tional capital. The scores obtained through this method 
for each relationship were added to create a summative 
measure of relational capital for ventures.

4.3.3  Control variables

Our study controlled for the effect of variables that 
can impact innovativeness in new ventures, including 
firm-level, customer network-level, industry-level, and 
environmental level. We controlled for factors associ-
ated with human capital, such as education and experi-
ence, as existing studies show the potential impact of 
human capital on innovation outcome (Kianto et  al., 
2017). Further, we controlled for new venture engage-
ment with potential customers as a source of generat-
ing social capital outside the boundaries of the venture. 
Customer engagement, as the cornerstone of lean start-
ups and processes, has a conducive effect on innova-
tion (Ho et  al., 2020). We also controlled for indus-
try effects using NAICS codes. Lastly, we controlled 
for the impact of creating a supportive environment 
for innovation, which can foster creativity and subse-
quently improve innovation outcomes (Abbey & Dick-
son, 1983). In short, our decision to include certain 
variables in the regression models was informed by 

existing literature and statistical tests such as maximum 
likelihood test. For instance, we excluded variables that 
caused high levels of multicollinearity.

At the firm level, we controlled for Size, Education, 
Industry experience, Entrepreneurship experience, and 
Innovation motivation. We operationalized the Size as the 
total number of individuals involved in the new venture, 
including founders, non-founder key members, help-
ers, part-time, and full-time employees. Education is the 
total years of education of key members (i.e., individuals 
who make a distinctive contribution to the founding of the 
venture, through involvement in planning, development, 
financial resources, materials, training, or business ser-
vices). Industry experience is total years of experience of 
founders in the industry related to the new venture. Entre-
preneurship experience is the total number of businesses 
owned by founders in the past. Innovation motivation is a 
dummy variable representing whether the decision to start 
the business was motivated by the desire to be creative. 
Innovation climate is a categorical variable that represents 
the degree to which social norms encourage creativity and 
innovation in the environment, based on a 5-point scale. 
We also controlled for new venture engagement with 
potential customers with Customer involvement, a cat-
egorical variable representing whether discussions with 
potential customers have been initiated or will be initiated 
in the future. To control for Industry effects, we created 
seventeen categories based on NAICS codes.

5  Results

Table 3 presents the descriptive statistics and bi-variant 
correlations for the relevant variables. On average, each 
new venture has 4.19 employees, and key members have 
approximately 19  years of education and 14  years of 
industry experience. Table 3 demonstrates a negative and 
significant (p < 0.01) correlation between the Avoiding 
the Unexpected dimension of causation and Innovative-
ness. The Planning dimension of causation, correlates 
positively (p < 0.01), but not as significantly, with Inno-
vativeness. The Goal Commitment dimension of causa-
tion shows a negative insignificant relationship with 
Innovativeness. Table  4 presents full and partial model 
results of hierarchical regression analyses that examine: 
(a) the direct effect of dimensions of causation on Inno-
vativeness and, (b) the interaction effects of dimensions 
of causation and social capital on Innovativeness. The 
moderation effects were further tested using Process 
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Macro computational tool. We conducted statistical anal-
yses to confirm various assumptions of regression. For 
instance, we rejected the threat of multicollinearity since 
the Variance Inflation Factors (VIF) in all models were 
below 4.00 and tolerance scores were above 0.25.

In supporting the effect of adopting causal 
approach in early stages of venture formation on 
long-term Innovativeness for hypothesis 1, as demon-
strated in Model 2 in Table 4, the result for Planning 
is positive and significant (p < 0.01). The results for 

the Avoiding the Unexpected, in contrast, suggest a 
negative and significant (p < 0.01) effect, contradict-
ing hypothesis 1. The results for Goal Commitment 
is not significant, failing to support hypothesis 1. 
These findings remain consistent in Model 3, which 
indicate the robustness of analysis. Overall, we find: 
(a) a significant positive effect associated with Plan-
ning; (b) a significant negative effect of Avoiding the 
Unexpected, and (c) no effect with Goal Commitment, 
thus, partially supporting hypothesis 1.

Table 4  Regression 
Analyses

† p < 0.1 |* p < 0.05 |* * p < 0.01

Innovativeness t

Model 1 Model 2 Model 3

Control Variables
 Industry t-4 .020 .010 .007
 Innovation climate t-4 -.019 -.018 -.014
 Customer involvement t-4 .020 .005 .003
 Size t-4 .061* .058† .059†
 Education t-4 -.070* -.057 -.063
 Entrepreneurial experience t-4 -.027 -.031 -.038
 Industry experience t-4 -.029 -.040 -.048
 Innovation motivation t-4 .006 .006 .002

Independent Variables
 Planning t-4 .087** .091**
 Avoiding the Unexpected t-4 -.118** -.121**
 Goal Commitment t-4 -.025 -.023
 Cognitive SC t-4 -.027 -.035
 Structural SC t-4 .037 .043
 Relational SC t-4 -.050 -.050

Interactions
 Planning t-4 * Cognitive SC t-4 .018
 Avoiding the Unexpected t-4 * Cognitive SC t-4 .000
 Goal Commitment t-4 * Cognitive SC t-4 -.083*
 Planning t-4 * Structural SC t-4 -.004
 Avoiding the Unexpected t-4 * Structural SC t-4 -.019
 Goal Commitmentt-4 * Structural SC t-4 .052
 Planning t-4* Relational SC t-4 .022
 Avoiding the Unexpected t-4 * Relational SC t-4 .078**
 Goal Commitmentt-4 * Relational SC t-4 .033

R2 .010 .031 .043
Adjusted  R2 .002 .020 .024
R2 Change .009 .022 .012
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Our moderation effect tests of the three dimensions 
of causation on the relationship between Innovativeness 
and dimensions of social capital identify two signifi-
cant results: (a) the interaction between Cognitive capi-
tal and Goal Commitment is negative and significant 
(p < 0.05), supporting hypothesis 2, and (b) the interac-
tion between Relational capital and Avoiding the Unex-
pected is positive and significant (p < 0.01), supporting 
hypothesis 4. The interaction terms between Structural 
capital and the dimensions of causation are not signifi-
cant, failing to support hypothesis 3. We further tested 
the moderation effect using the Process Macro compu-
tational tool, further verifying the moderation effect of 
Avoiding the Uncertainty on the relationship between 
Relational capital and Innovativeness. However, the 
Process model results do not support for the moderation 
effect of Goal Commitment on the relationship between 
Cognitive capital and Innovativeness, suggesting the 
weakness of effect observed in the regression model.

In short, the overall results offer partial support for 
the positive effect of Planning on Innovativeness, as pro-
posed in hypothesis 1. Interestingly, we also found the 
significant negative effect of the Avoiding the Unexpected 
on Innovativeness, which suggests the long-term effect of 
causation on innovation can be more complex than previ-
ously thought. The results suggest weak support for the 
negative moderation effect of Goal Commitment on the 
link between Cognitive capital and Innovativeness, pro-
posed in hypothesis 2. The results also suggest support 
for the positive moderation effect of Avoiding the Unex-
pected on the link between Relational capital and Inno-
vativeness, as proposed in hypothesis 4. Our study found 
partial support for hypotheses 1 and 4, weak partial sup-
port for hypothesis 2, and no support for hypothesis 3.

6  Discussion

Our results suggest that the direct and moderating effect 
of causation on new venture innovativeness is complex 
in terms of dimensions, context, and measures. As dis-
cussed earlier, existing research suggests varying degrees 
of the influence of causation and effectuation on inno-
vativeness. For instance, causation utility decreases in 
uncertain conditions, such as earlier stages of innovation 
development (Berends et al., 2014). Interestingly, while 
the literature overlooks the potential for both positive 
and negative effects of adopting causal approach at early-
stages of venture formation on long-term innovativeness 

outcomes, our findings suggest that dimensions of causa-
tions have mixed effects on Innovativeness, ranging from 
positive (Planning), to negative (Avoiding the Unex-
pected) to no effect (Goal Commitment).

Supporting the adverse effect of causation on Inno-
vativeness, we find a strong negative effect associated 
with the Avoiding the Unexpected dimension, which 
can be explained by the logic that relying on existing 
opportunities and competencies, as opposed to creat-
ing new ones, can reduce the subsequent degree of 
novelty in products and services. This reasoning and 
finding confirms theoretical arguments that suggest 
over-reliance on exploiting knowledge and resources 
rather than contingencies commonly attributed to 
causation (Sarasvathy, 2001), can inhibit the creation 
of novel opportunities, and by extension, innovation.

The significant positive relationship between Plan-
ning and Innovativeness may suggest the benefit of 
analytical approaches, such as market analysis, which 
strengthen the outcomes associated with capturing value 
and profiting from innovation (Pisano, 2006; Teece, 
2007). This justification is consistent with existing 
research that suggests a temporal effect of entrepreneur-
ial approaches, where the positive influence of causation 
strengthens at later stages of innovation. Interestingly, 
we did not find a significant effect associated with the 
Goal Commitment dimension, which could suggest that 
a disposition towards focusing on predictable aspects of 
the future in the causal approach is inconsequential for 
innovation. Collectively, these findings suggest the need 
for a better understanding of the nuances of innovation 
outcomes associated with various facets of causation, 
which is especially important as the literature in this area 
tends to assume a homogenous effect across dimensions 
of entrepreneurial process (Sarasvathy et al., 2008).

The support for the negative moderating effect of the 
Goal Commitment dimension on Cognitive capital may 
confirm that a focus on the effect or goal as opposed to 
means associated with causation can reduce new ven-
tures’ reliance on cognitive capital in order to innovate. 
This is due to the fact that in the causal approach, the 
collection and integration of knowledge follows a prede-
termined approach based on objectives instead of rely-
ing on the development of cognitive maps and schemas 
to retrieve dispersed knowledge. It is important to note 
that we operationalized Cognitive capital using activi-
ties for dispersion of information, training, and advis-
ing other members. This measure suggests a reliance on 
existing knowledge, as opposed to efforts to create new 
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knowledge, which may lower the degree of novelty in 
new venture products and services. Subsequently, future 
research may not only dissect the effects associated with 
various dimensions of social capital, but also consider 
the effects on both types of radical and incremental inno-
vation to capture the nuances associated with the level of 
novelty.

Further, the support for the positive moderation effect 
of the Avoiding the Unexpected dimension on Relational 
capital, although weak, suggests that defining roles and 
processes at early stages in order to exploit knowledge 
can improve the conducive effect of trust and cohesion 
on innovation outcome in the long run. The temporality 
of this effect is noteworthy, as conflicts often arise over 
time. However, early safeguards such as clarifying roles 
and norms can help minimize them. In other words, the 
potential positive moderating effect of the Avoiding the 
Unexpected dimension of causation on the link between 
Relational capital and Innovativeness may suggest that 
relying on exploiting knowledge to discover opportuni-
ties and markets can improve the reliance on relational 
experiences and trust among venture members in order to 
innovate. Unlike the moderating effect on Cognitive capi-
tal, entrepreneurs who adopt the causal approach may 
benefit from the flexibility of social structures (Structural 
capital) that guide collaboration and flow of the innova-
tion process in an ad hoc manner (Berends et al., 2014).

Lastly, the insignificant results in this study reveal gaps 
in our understanding of the entrepreneurial approaches, 
their dimensionality, and interaction with other constructs. 
Future researchers can explore the relationships that, con-
trary to the theoretical assumptions, were not supported 
by the data, and then design future studies to address 
these gaps. For instance, the impact of causation on inno-
vativeness may vary over the life cycle of new ventures. 
This suggests that having a predetermined product idea 
and acquiring the means to create the product (i.e., Goal 
Commitment) may affect early stage innovativeness, but 
become inconsequential in later venture stages, which 
was the outcome of interest in our study. Conversely, 
in later stages, overall innovativeness can benefit from 
deliberation and analytical learning related to activities 
such as market analysis (i.e., Avoiding the Unexpected), 
because these stages are commonly focused on capturing 
value and profiting from innovation (Teece, 2007; Pisano, 
2006). This temporal effect suggests the importance of 
understanding the effect of entrepreneurial processes in 
different stages of venture development. From a broader 
perspective, future studies should investigate complexities 

associated with varying dimensions and periods in order 
to better explain the effect of causation on innovation.

7  Conclusion

Innovation is critical to the success of new ventures, and 
entrepreneurs rely on their decision-making to create 
new products or services. The use of the causal logic, 
which involves predetermined decision-making pro-
cesses, promotes innovation at later stages of develop-
ment— although research suggests that its utility suffers 
at early stages (Berends et  al., 2014). However, social 
interactions and flexible mechanisms also foster inno-
vation, and this paradox highlights the complex nature 
of factors that contribute to innovation (Carnabuci and 
Diószegi, 2015). Existing research largely focuses on 
the direct effect of causation on innovation, disregard-
ing the indirect effect of other antecedents on innova-
tion. Additionally, the longitudinal effect of causal logic 
on innovation outcome in new ventures is yet to be fully 
understood. To address these gaps, we investigated how 
adopting causation at early stages of venture develop-
ment can impact long-term innovation outcome directly 
and indirectly through its interaction with social capital.

This study provides valuable insights into the relation-
ship between entrepreneurial processes, social capital, and 
innovativeness. We fill existing literature gaps by examin-
ing the moderating effect of causation on the relationship 
between social capital and innovativeness, and by inves-
tigating this relationship longitudinally. We offer insights 
on both the enduring conducive and adverse effect of 
causal approaches (Sarasvathy, 2001) on innovativeness 
in new ventures (Pildes, 1996). Our findings suggest that 
the dimensionality of causation is complex as presented 
in the heterogenous effects of dimensions of causation on 
innovation, ranging from positive, to negative, to nonsig-
nificant effects. Second, we offer insights on the complex 
indirect effect of causal approaches on innovativeness in 
new ventures. Moreover, this study provides empirical 
evidence supporting the temporal effect of decision mak-
ing by showing how adopting causal approach in early 
venture stages affects long-term innovation outcome. 
Finally, our findings offer practical implications for new 
venture founders and investors regarding strategies for 
fostering innovation through understanding the interplay 
of causation and social capital.

Despite these contributions, we acknowledge some limi-
tations. This study utilized archival data, self-reported by 
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founders of new ventures. There are methodological and 
conceptual issues stemming from the ambiguity surround-
ing whether the PSED data represents founders of startups or 
startups, located by sampling founders (Reynolds, 2000). In 
this study, these challenges were most pronounced in opera-
tionalizing two measures of causation and social capital. Self-
reported survey responses to evaluate entrepreneurs’ logic 
in adopting entrepreneurial approaches may be subject to 
response bias. On the other hand, self-reporting information 
about dimensions of social capital, such as relational, is prone 
to confirmation bias, as an entrepreneur’s responses may be 
influenced by personal beliefs and values.

The selected dataset was collected at a time of major 
global crisis, which as an externality may impact the 
innovation outcomes beyond the factors included in 
this study. Subsequently, this limitation may affect the 
generalizability of the findings to other timelines. Con-
sequently, future studies should use cross-sectional 
analyses of more recent datasets to improve generaliz-
ability. Additionally, the dataset constitutes a sample 
of U.S. new ventures, which could limit the generaliz-
ability to other countries. Future studies should explore 
the impact of causation on innovation in new ventures 
using samples from various countries and cultures.

With regards to directions for future research, as 
briefly discussed earlier, the direct and moderation 

effects associated with various dimensions of causation 
should be further investigated to better understand why 
the results obtained in this study differed across the cau-
sation dimensions. Further, there may be temporal effects 
of the impact of the causation approach on innovative-
ness, suggesting the importance of better understanding 
the venture-level outcome associated with entrepreneur-
ial processes in different stages of new venture develop-
ment. Future studies should explore the impact of causa-
tion on innovativeness over new venture life cycles.

Furthermore, future studies should dissect the effects 
associated with social capital and causations on differ-
ent forms of innovation, such as radical and incremen-
tal innovations. Researchers can then further investigate 
complexities associated with varying effects across 
dimensions and overtime to better explain the effect of 
entrepreneurial process on innovation. Lastly, our study 
focuses on the direct and indirect effects of adopting 
causation by venture founders on innovation outcomes, 
while controlling for the effect of variables that can 
impact innovativeness in new ventures in multitudes 
of levels including firm-level, customer network-level, 
industry-level, and environmental level. Future studies 
should explore and control for other potential factors 
such as technological and market conditions, and the reg-
ulatory environment.

Appendix Tables 5, 6 and 7

Table 5  PSED II items used to represent 3 dimensions in EFA

Theoretical Facets of Causation 
(Sarasvathy, 2001)

Selected PSED Items EFA/CFA Dimensions

Underlying Logic:
Prediction

Whether or not new venture has created or intends to create a busi-
ness plan

Planning

Decision-making selection criteria:
Expected return

Whether or not new venture has developed or intends to develop 
financial projections

Outcomes:
Market share

Whether or not an effort been made to collect information about the 
competitors of this (new) business, (will an effort be made to col-
lect information about competitors in the future) or (is/was) this not 
relevant to the (new) business (before your involvement ended)?

Context of relevance:
Ubiquitous in nature

Whether there are many, few, or no other businesses offering the 
same products or services to the potential customers

Avoiding the Unexpected

Competencies employed:
Exploiting knowledge

Whether the technologies or procedures required for this product or 
service were generally available more than five years ago

Nature of Unknowns:
Committing to risk

Has this (new) business directly received any loans or financial 
support, including any loans or investments from you (or other 
owners), after it was registered as a legal entity?

Goal Commitment

Givens:
Effect

Which came first for you, the business idea or your decision to start 
a business – or did they occur together?
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