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reducing the benefits that new ventures enjoy from 
R&D investment. We analyzed 791 new technol-
ogy ventures across six years and found evidence 
of a side effect of munificent financial resources, 
such that when ventures have high levels of finan-
cial munificence, they garner fewer survival benefits 
from increasing R&D. This side effect is weakened 
when ventures have CEOs who are more experienced, 
highly educated, or female. These findings extend pre-
vious research on the limitations of financial munifi-
cence by showing its negative moderating effect on 
the R&D–survival relationship. For entrepreneurs and 
venture capitalists in the industry, we advise caution 
regarding the role of abundant financial resources in 
new ventures.
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New venture survival · Behavioral theory of the firm · 
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JEL classification  D21 · L26 · M13 · O3

Adversity reveals genius; fortune conceals it.

Horace, ancient Roman poet (65–8 BC).

1  Introduction

Financial munificence is defined as the degree 
to which firms are relatively abundant in or less 

Abstract  Although financial resources are criti-
cal to new ventures, is having more of them always 
a good thing? Intrigued by industry observations and 
building on behavioral research into the limitations of 
munificent resources, we argue that financial munifi-
cence can have a negative moderating effect on the 
impact of R&D investment on venture survival. We 
further propose that three CEO attributes (i.e., work 
experience, education, and gender) can mitigate this 
negative moderating effect. Analyses of a six-year 
longitudinal dataset of 791 new technology ventures 
provide strong support for our hypotheses. We con-
tribute to the behavioral research on how resource 
munificence matters for new ventures by examining 
the indirect downside of financial munificence and 
demonstrating how certain CEO attributes can miti-
gate this effect.
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constrained by financial resources (Amezcua et  al., 
2013; Cunha et al., 2014). While financial resources 
are critical for new ventures, it is not clear from 
industry observations whether they always benefit 
new venture innovation activities and survival. For 
example, in the United States, six million new ven-
tures are established each year. Although they account 
for only 8% of total sales, new ventures spend more 
than 12% of national R&D and employ more than 
23% of all employees in R&D.1 In spite of such large 
proportions of financial and human capital invest-
ment, only 50% of new ventures survive to a fifth year 
of operations.2 Anecdotal observations also show that 
even with large influxes of capital, new ventures tend 
to fail rapidly due to inappropriate decision-making 
on the part of entrepreneurs.3 Such observations have 
raised concerns about whether new ventures spend 
well when they have a great deal to spend. Because 
R&D investment is associated with high risk and out-
come uncertainty, especially in new ventures, does 
more money have a side effect of “spoiling the child”?

There also exists a rich theoretical discussion on 
the potential side effect of financial munificence in 
academia. Traditional resource-based view suggests 
that new ventures’ performance and survival heavily 
rely on the resources they possess, including finan-
cial resources (Geroski et  al., 2010; Hechavarría 
et  al., 2016), human resources (Unger et  al., 2011), 
and network resources (Amezcua et al., 2013). More 
resources can support new ventures by providing stra-
tegic options and also reducing the pressure of vola-
tile performance outcomes and external shocks (De 
Carolis et al., 2009). However, the behavioral theory 
of the firm argues that munificent financial resources, 
otherwise known as slack, have two-sided effects on 
performance, such that munificence may provide for 
more exploration and experimentation that benefits 
performance but may also reduce managers’ motiva-
tion to be prudent and induce biased optimism which 
can harm performance (George, 2005; Tan & Peng, 
2012; Pierce & Aguinis, 2013; Vanacker et al., 2017). 
Research on resource constraints also shows that, in 
contrast to resource munificence, resource constraint 

may actually encourage experimentation, improve 
efficiency, and drive innovation and search activities 
by making firms combine available resources for new 
purposes, especially for those in early stages of devel-
opment (Baker & Nelson, 2005; Mosakowski, 2017).

Existing studies that have examined the potential 
impact of slack have utilized different approaches. 
First, some researchers posit that different types of 
slack and different combinations of slack affect per-
formance (George, 2005; Paeleman & Vanacker, 
2015; Tabesh et al., 2019). Second, by examining cur-
vilinear relationships, other researchers have studied 
how different amounts of slack exert differing effects 
on firm performance (George, 2005; Vanacker et al., 
2017; Modi & Mishra, 2011). Third, a rich body of 
work focuses on identifying contingencies such as 
environmental factors (Bradley et al., 2011; Vanacker 
et  al., 2017) and firm characteristics (George, 2005; 
Kim et al., 2008; Vanacker et al., 2013) for variations 
in the effect of slack resources.

Extending previous behavioral works that examine 
the performance implications of resource munificence 
(George, 2005; Pierce & Aguinis, 2013; Vanacker 
et  al., 2017), we look closer into its implications at 
the strategy–performance interface. Specifically, we 
examine how financial munificence moderates the 
effect of R&D on new venture survival. We aim to 
explore the side effect of financial munificence by 
raising two research questions: (a) apart from the 
direct effect, can financial munificence influence a 
firm’s strategy–performance relationship? More spe-
cifically, would financial munificence hurt the effec-
tiveness of new venture R&D in enhancing survival? 
And (b) what are the roles of managerial character-
istics in causing or addressing such side effects? We 
choose to study venture survival as the performance 
indicator instead of traditional measures, such as 
growth or profit, because new ventures face a high 
possibility of failure and their R&D investments are 
highly risky such that they may not generate short-
term returns in the way of sales or profit (Cuervo-
Cazurra & Annique, 2010). For new technology ven-
tures, good short-term returns do not always equal 
technical success and do not necessarily ensure sur-
vival (Gimeno et al., 1997). By comparison, survival 
is a better indicator of whether the R&D investment 
of a venture has led to a valuable outcome.

To address these two research questions, we first 
examine how financial munificence moderates the 

1  https://​www.​nsf.​gov/​stati​stics/​2017/​nsf17​320/
2  https://​www.​bls.​gov/​bdm/​entre​prene​urship/​entre​prene​urship.​
htm
3  http://​www.​busin​essin​sider.​com/​faceb​ook-​and-​fours​quare-​
former-​execs-​expla​in-​start​up-​mista​kes-​2018-4
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relationship between new venture R&D and survival. 
And then as further support that the side effect relates 
to potential influences from decision-makers in new 
ventures, we posit that certain CEO attributes, such as 
work experience, education, and gender, may attenu-
ate the efficiency-reducing effect of financial munifi-
cence. The analysis of a six-year longitudinal dataset 
on technology new ventures provides strong support 
for our propositions. We found that new technology 
ventures’ financial munificence negatively moderates 
the relationship between R&D intensity and survival 
and that such negative influence is weakened when 
venture CEOs have more same-industry work expe-
rience and higher educational attainment and when 
they are female. Our research contributes to the body 
of behavioral works on how resource munificence 
matters for new ventures by examining the indirect 
influence of financial munificence on the effective-
ness of venture R&D. Moreover, in addressing this 
side effect, we demonstrate how certain CEO attrib-
utes can indirectly benefit new ventures when dealing 
with the downsides of financial munificence.

2 � Theoretical background

2.1 � Financial munificence and behavioral theory of 
the firm for new ventures

Entrepreneurship research has long recognized the 
importance of resources for new venture survival 
and growth (Alvarez & Busenitz, 2001). New ven-
tures are more likely to be pressured by resource 
limitations than mature firms because they differ 
from more established organizations in substan-
tial ways. Compared to mature firms, new ventures 
face greater threats of failure because (1) commonly 
born resource constraints limit their scope of strate-
gic actions; (2) the process of defining new roles and 
forming effective routines is both time- and resource-
consuming; (3) knowledge and experience constraints 
induce risk and uncertainty that may be costly when 
ventures develop new products and compete with 
market rivals; (4) new-to-market players lack legiti-
macy and stable social links that are crucial for gain-
ing external resources and building relationships 
(Bruderl & Schussler, 1990; Mata & Portugal, 2002; 
Morse et al., 2007). Having more resources can help 
new ventures address these challenges and survive 

market competition. Empirical evidence also points to 
the positive effects of resources on new venture sur-
vival and performance (Geroski et  al., 2010; Kor & 
Misangyi, 2008; Packalen, 2007).

However, resource munificence has its limita-
tions. Research built on the behavioral theory of the 
firm (BTOF) provides a new perspective that reveals 
potential downsides of having abundant resources. 
Based on the assumption of bounded rationality, 
BTOF centers on the internal decision-making of 
organizations (Cyert & March, 1963). Its key tenet 
is that managers make strategic decisions based on 
evaluations of the firm’s performance and resource 
conditions. When firms’ performance falls below 
certain aspiration levels, which are determined by 
internal comparisons with historical performance or 
external comparisons with peers and competitors, and 
they have munificent or slack resources, they become 
risk-takers and make additional investments that may 
not be goal-oriented and problem-driven (Cyert & 
March, 1963; Damanpour, 1991).

When firms have munificent or slack resources, 
two potential issues emerge: increased risk and 
reduced motivation. Studies have shown that when 
firms have high levels of financial resources, they are 
susceptible to potentially biased risk perceptions and 
reduced motivation for experimentation and resource 
utilization (Bradley et  al., 2011; George, 2005; Kim 
et al., 2008). For example, George (2005) found that 
as financial resources increase, managers become 
more susceptible to decision-making biases and tend 
to become overly confident in the accuracy of their 
market predictions, viability of their operations, and 
success rates of risky projects, which can hurt perfor-
mance. Bradley et  al. (2011) showed that abundant 
financial resources reduce the entrepreneurial ori-
entation of mature firms and discourage them from 
engaging in entrepreneurial activities, which in turn 
impair long-term growth.

The rationale for this side effect of financial 
resources is that high levels of resource munificence 
can cause biases in managers’ evaluations and percep-
tions of their status quo, which influence their motiva-
tions and risk preferences, and such effects are passed 
on to their organization outcomes via the decisions 
they make. We argue that such problems may be more 
pronounced in new ventures for two reasons. First, 
entrepreneurs are more prone to the potential side 
effects of resources because their decisions are more 
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susceptible to heuristics and cognitive biases. Studies 
on entrepreneurial decision-making have shown that 
because entrepreneurs often face high uncertainty, 
time pressures, and emotional charges, their decisions 
are more likely to be influenced by cognitive biases 
(Shepherd et al., 2015).

Second, compared to top managers in mature 
firms, CEOs in new ventures have stronger control 
and influence over firm strategies. In other words, new 
ventures are more strongly influenced by CEOs’ deci-
sion-making (Garg & Eisenhardt, 2017). Research 
on the upper echelons shows that the degree of influ-
ence top managers have on firm strategies depends 
on three factors: managerial discretion, job demand, 
and structural interdependence. Managerial discre-
tion gives managers latitude for action: the greater 
the discretion a manager has, the more control over 
firm resources and strategy s/he wields (Hambrick & 
Finkelstein, 1987). Job demand refers to the degree of 
difficulty and challenge associated with the position. 
Differences in the resource environment, internal 
facilities, and executive aspirations affect job demand 
among top managers (Ganster, 2005; Hambrick et al., 
2005; Nadkarni & Chen, 2014). Structural interde-
pendence is the degree to which individuals within 
an organization affect each other vis-a-vis structured 
relationships. The greater the interdependence, the 
stronger the influence of upper echelons (Hambrick 
et al., 2015).

In new ventures, these three factors are more 
pronounced and managerial discretion is stronger 
because new venture CEOs typically have more 

control over firm resources and strategy compared 
to CEOs of mature firms, which have larger manage-
ment teams and boards and more complex organiza-
tional hierarchies (Garg & Eisenhardt, 2017). Also, 
job demand on new venture CEOs is greater because 
they are engaged in multiple operational facets and 
deal with serious survival challenges (Hambrick 
et al., 2005; Stewart et al., 1999). Moreover, as new 
ventures are typically small in size and have relatively 
simple team structures, new venture CEOs are more 
structurally interdependent because they communi-
cate, interact, and cooperate with other top managers 
more frequently compared to those in mature firms 
with multi-level and multi-departmental structures 
(Klotz et al., 2014). Therefore, it is important to con-
sider the role of CEOs when we examine the impact 
of new venture strategies.

In summary, while empirical studies have begun 
to show that financial munificence has certain side 
effects on firm performance, little has been explored 
on the indirect influence of financial munificence on 
firm strategy effectiveness. Because entrepreneurs 
in new ventures are more prone to biases and their 
decisions have stronger effect on venture outcomes, 
we argue for the existence of such indirect effects in 
new ventures and posit that higher financial munifi-
cence may impugn the impact of their R&D activities 
on survival. Accordingly, we examine how financial 
munificence affects the R&D–survival relationship 
for new technology ventures and further explore the 
role of CEO attributes in this relationship. Figure  1 
depicts our conceptual model.

Fig. 1   Conceptual model
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2.2 � Financial munificence, R&D intensity, and new 
venture survival

To compete with market incumbents, new technology 
ventures rely on innovative products, services, or strat-
egies to keep up with consumer preferences and gain 
market share (Chen et al., 2010; Katila et al., 2012). As 
the major form of innovation investment, R&D is piv-
otal to building technological knowledge and capacity 
and for developing new products and services. While 
innovative outcomes such as patents, new-to-market 
products, or services can be valuable for new ven-
tures to achieve competitive advantage, investment in 
R&D may not always be rewarding because the devel-
opment, application, and marketization of new tech-
nologies involves high levels of risk and uncertainty 
(Cuervo-Cazurra & Annique, 2010). Moreover, for 
new ventures, R&D is especially risky as these enter-
prises normally lack the resources to spread risk by 
diversifying R&D projects as large firms do and very 
often focus on one or very few projects. This exposes 
them to more volatile outcomes (Ortega-Argilés et al., 
2009). Existing literature also shows mixed findings 
on the relationships between R&D and new venture 
growth, performance, and chance of survival (Capasso 
et  al., 2015; Esteve-Pérez & Mañez-Castillejo, 2008; 
Falk 2012; Ortega-Argilés et al., 2009; Stam & Wenn-
berg, 2009). Therefore, the relationship between new 
technology ventures’ R&D and survival is not theoret-
ically determined but rather contingent on important 
factors that require further exploration. As such, we 
offer the following two competing predictions:

Hypothesis 1a: R&D intensity has a positive 
effect on new venture survival.
Hypothesis 1b: R&D intensity has a negative 
effect on new venture survival.

2.3 � The moderating effect of financial munificence

We predict that financial munificence negatively mod-
erates the impact of R&D on new venture survival such 
that it weakens the positive impact and strengthens the 
negative effect of R&D. First, financial munificence 
provides new ventures with high investment capac-
ity, which may cause them to explore opportunities 
in distant, uncertain, and possibly unnecessarily risky 
domains, reducing the benefit of R&D to survival. 
Compared to CEOs in mature businesses, new venture 

CEOs have greater control over strategic actions and 
resource allocation (Hambrick, 2007). However, 
these CEOs are sometimes over-optimistic about their 
options and tend to over-estimate the expected out-
comes of their investment and rates of success for 
new projects (Cassar, 2010). As a result, when new 
ventures’ financial munificence is high, entrepreneurs 
may overestimate potential R&D investment returns. 
As a result, their investments may be more aggressive, 
uncertain, and potentially profitless, and have the effect 
of reducing the benefit of R&D on survival (Ahuja & 
Novelli, 2017). By comparison, when new ventures 
have low financial munificence, CEOs are compelled 
to allocate their R&D investments toward more related 
and market-driven domains which contribute more to 
venture survival (Andries et al., 2013).

Second, high financial munificence reduces motiva-
tion for cost-saving and resource efficiency and leads 
to two consequences that may limit the effectiveness of 
R&D: (1) reduced motivation to save results in unnec-
essary wastes of time and money during R&D pro-
cesses, which reduces investment efficiency; (2) while 
cost-saving efforts can lead to learning benefits re the 
creative use, reuse, and recombination of resources 
at hand (Baker & Nelson, 2005), such benefits fade 
if the new venture has low motivation for cost-sav-
ing. To fully utilize R&D investments, new ventures 
should proactively learn new knowledge through the 
process of searching, combining, and utilizing vari-
ous resources (Alvarez & Busenitz, 2001; Senyard 
et  al., 2014). However, when financial resources are 
munificent, stretching every coin becomes less urgent 
and new ventures become less efficiency-oriented, 
thereby undermining resourcing efforts (Bradley et al., 
2011; Manzaneque et al., 2020). As a result, with high 
financial munificence, new ventures’ R&D costs may 
increase while resultant learning benefits may dimin-
ish, thus inhibiting the impact of R&D on survival. 
Therefore, we predict:

Hypothesis 2: Financial munificence negatively 
moderates the effect of R&D intensity on new 
venture survival.

2.4 � The important role of CEO attributes

To verify that our hypothesized side effect of finan-
cial munificence relates to top decision-makers in 
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new ventures, we further examined whether such side 
effects change based on variations in decision-mak-
ers’ attributes. Upper echelons theory proposes that 
firms’ strategic choices are reflections of top manag-
ers’ values, psychological traits, and personalities, 
and how they perceive the environment, character-
istics that are oftentimes non-observable, so schol-
ars have extensively used executive demographics to 
serve as valid proxies for their cognition and percep-
tions (Hambrick, 2007; Hambrick  & Mason, 1984). 
Based on origin of influences, executive demograph-
ics can be categorized as work-specific, general, and 
physiological attributes (Smith et al., 2005; Taylor & 
Greve, 2006; Ucbasaran et  al., 2008). Accordingly, 
we chose one representative attribute from each cat-
egory, i.e., CEOs’ work experience, education, and 
gender, and examined how these attributes interact 
with the side effects of financial munificence.

We predict that the side effect of financial munifi-
cence is reduced for ventures whose CEOs have more 
work experience because they are less susceptible to 
such types of negative influence. First, prior work 
experience provides CEOs with knowledge of indus-
try best practices, market preferences, and technology 
development, and plays a key role in the process of 
high-quality opportunity recognition (Grégoire et al., 
2010). Experience also contributes to the forming of 
better entrepreneurial judgements, which is impor-
tant in guiding strategic decisions and venture opera-
tions (Uygur & Kim, 2016). Therefore, as new ven-
ture CEOs are exposed to higher risk and uncertainty 
when they make R&D decisions with munificent 
resources, more work experience can improve the 
quality of their judgements and optimize their oppor-
tunity identification acumen, mitigating the risk of 
making distant and profitless investments (Cornelis-
sen & Clarke, 2010).

Second, work experience also attenuates the 
reduced cost efficiency of R&D that occurs with 
financial munificence. Experienced CEOs are better 
equipped with industry knowledge and technology 
development know-how and so are more capable of 
producing novel combinations and creating new vari-
ations. This leads to a higher likelihood of discover-
ing and implementing cost-efficient processes (Park 
et  al., 2009). Moreover, as a critical mechanism in 
enhancing efficiency and productivity, learning capa-
bility is largely dependent on accumulated experi-
ences in a given domain (Balasubramanian, 2011). 

Therefore, with experienced CEOs, new ventures suf-
fer less from the side effects of financial munificence.

Hypothesis 3: More CEO working experience 
attenuates the negative moderating effects of 
financial munificence proposed in Hypothesis 2.

We also posit that a high level of CEO education 
reduces the negative influence of financial munifi-
cence on the R&D–survival relationship. High educa-
tional attainment is associated with stronger cognitive 
ability, better judgment, and analytical capability, all 
of which are beneficial for decision-making involv-
ing opportunity identification and risk mitigation 
(Dencker et  al., 2009; Unger et  al., 2011). When 
firms that have higher levels of financial munificence 
are faced with more investment choices, CEOs with 
higher educational attainment are more capable of 
identifying viable, valuable opportunities, forming 
better judgements, and avoiding poor R&D invest-
ments that would not enhance survival.

Moreover, high educational attainment improves 
the capacity to absorb information from multiple 
sources and to combine and exchange knowledge 
with partners. Higher education provides both a larger 
knowledge base and a more fully realized learning 
capacity, both of which are fundamental to external 
knowledge acquisition (Smith et  al., 2005). When 
financial munificence is high for new ventures, CEOs 
of higher educational attainment are able to absorb 
valuable information from multiple sources and make 
better investment decisions, thereby mitigating the 
negative influences of financial munificence. Thus, 
we predict:

Hypothesis 4: Higher CEO education attenuates 
the negative moderating effect of financial munif-
icence proposed in Hypothesis 2.

Building on the growing body of research on 
female entrepreneurship, we posit that female CEOs 
are more able to reduce the side effects of financial 
munificence. First, female CEOs are generally less 
prone to risk-taking and less ambitious than their 
male counterparts, and thus they are less likely to 
invest in distant, risky, or uncertain schemes (Faccio 
et  al., 2016; Jeong & Harrison, 2017). Male entre-
preneurs are generally more optimistic than females, 
so they tend to ignore non-confirming information, 
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comprehend situations in ways that favor success, and 
attribute overly high value to uncertain opportuni-
ties (Hmieleski et al., 2013). By comparison, female 
CEOs tend to make less risky R&D decisions even 
with munificent resources. Moreover, compared to 
male managers, female managers are more likely to 
engage in a cooperative decision-making style that 
relies on knowledge-sharing, exchange, and inte-
gration from various sources (Dezsö & Ross, 2012; 
Lyngsie & Foss, 2017; Post & Byron, 2015). There-
fore, with higher levels of financial munificence, 
female CEOs are less likely to make overly optimistic 
R&D investments that may inhibit survival.

Second, the comparatively cautious nature of 
female CEOs may help attenuate the side effects of 
financial munificence on the cost-efficiency of R&D 
investments. Prior research indicates that because 
female entrepreneurs have more difficulty obtain-
ing external resources, they often perceive similar 
resource environments as less advantageous, and as 
a result they are more likely to be frugal and fully 
utilize all resources at hand (Langowitz & Minniti, 
2007). In this sense, with similar levels of financial 
munificence, female CEOs are more likely to adopt a 
thrifty style of operation and hence are less suscepti-
ble to the side effect of resource munificence. There-
fore, while resource munificence may dampen cost-
saving and resource-utilizing behaviors and reduce 
the benefits of R&D on survival, new ventures with 
female CEOs are less likely to experience such side 
effects.

Hypothesis 5: Female CEOs attenuate the nega-
tive moderating effect of financial munificence 
proposed in Hypothesis 2.

3 � Methodology

3.1 � Data

We tested our hypotheses based on a 2006–2011 
dataset from the Kauffman Firm Survey (KFS). The 
KFS4 is a large longitudinal study of new ventures in 
the United States commissioned by the Ewing Marion 
Kauffman Foundation, and it is highly regarded in the 

field of entrepreneurship and management (Cassar, 
2014; Crawford et al., 2015; Farhat et al., 2018). The 
KFS target population included all new businesses 
that were established in 2004 in the United States, 
excluding branches, subsidiaries, inherited businesses, 
and not-for-profit organizations. The survey was con-
ducted yearly from 2004 through 2011, and there are a 
total of 3,140 firms in the complete eight-year dataset. 
Among these ventures, the ultimate controller refers to 
the “first owner-operator” in the survey and indicates 
that an owner directly oversees daily operations of his 
or her firm. Accordingly, the term “CEO” represents a 
“first owner-operator” in our study.

Given our focus on technology ventures, we 
excluded non-tech firms based on categorizations 
designated by the Standard Industry Classification 
(SIC) code from the U.S. Bureau of Labor Statistics 
(see Table 3 in the Appendix for detailed classifica-
tions). Information on R&D expenditures was col-
lected from the CEOs since 2007, the fourth round 
of the survey. And because past performance can 
influence R&D investment, we also controlled for 
past performance in year (t − 1). Thus, we based our 
analysis on the dataset covering the six years from 
2006 to 2011. We excluded ventures that were sold or 
merged, as this could indicate either success or failure 
(Wennberg et al., 2010). After excluding observations 
with missing values, our final sample was comprised 
of 791 technology new ventures with 2,913 firm-year 
observations. In Fig. 4 in the Appendix, we show the 
yearly distribution of our sample ventures along with 
their average R&D intensity, firm size, and propor-
tion of profitable ventures in order to better under-
stand the representation of the sample. Apart from 
the KFS data, information on financial munificence 
was obtained from the Dun and Bradstreet (D&B) 
database, and information on tech-zone was hand-col-
lected based on county-level postcodes.

3.2 � Measurement

3.2.1 � Dependent variables

Our dependent variable is survival, which was meas-
ured as a dummy variable that equals 1 if a venture 
remained in operation in the subsequent year and 0 
if it permanently ceased operations. The use of sur-
vival as an indicator is more common in the entre-
preneurship literature than in mature firm settings 4  http://​www1.​kauff​man.​org/​kfs
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because survival is the priority for new ventures in 
their initial years, and while performance is unstable 
for new ventures, new ventures commonly experience 
much higher failure rates than mature firms (Su et al., 
2011). We advanced this variable by one year to help 
assess the causal effect.

3.2.2 � Independent variables

R&D intensity was measured as a firm’s R&D spend-
ing divided by total expenses. We chose total expenses 
over sales as the denominator to better fit our research 
context. Prior studies on mature firms often use R&D 
spending over sales to indicate R&D intensity (Rosen-
busch et al., 2011; Zhou et al., 2017). However, stud-
ies have shown that whereas new ventures regularly 
spend money on R&D, wages, rent, materials, etcet-
era, their sales are highly unstable in the early years 
(Coad et al., 2016; Robinson, 1999). Our data shows 
similar cases, where the standard deviation of R&D 
intensity calculated using sales revenue as the denomi-
nator is 72.4% larger than when calculated using total 
expense as the denominator. Furthermore, using the 
former measure would eliminate 394 observations 
from our data set due to incomplete information on 
reported sales revenues. Thus, it is more appropriate 
to use R&D spending/total expenses to operational-
ize R&D intensity for new ventures. Also, our use of 
R&D as an input measure of innovation can partially 
address the problem of selection bias commonly seen 
in entrepreneurship research, where researchers seek 
to examine the ventures’ innovation efforts prior to 
commercialized output (Katila & Shane, 2005).

We used the composite financial stress score in 
the D&B database to measure financial munificence. 
The D&B financial stress score5 (FSS) is designed 
to predict the likelihood that a company will experi-
ence financial stress. The FSS is suitable for our study 
because it reflects the overall financial condition of 
the focal ventures, showing whether they are finan-
cially munificent or stressed. The score utilizes the 
rich information from the D&B database6 including 

comparative financial ratios, payment trends, public 
filings, demographic data, and more.7 We used the 
reverse term, financial munificence, to better illustrate 
the side effects of being financially well-resourced. 
Ranging from 1 to 100, the score reflects the extent 
to which focal firms experience financial stress: a 
lower score indicates more financial stress, and a 
higher score indicates that the firm is more financially 
munificent.

Work experience was measured by the number of 
years the CEO had worked in the same industry when 
the venture started. Knowledge and experience are 
accumulated over time and longer tenure provides 
greater exposure to and absorption of information 
(Diestre et al., 2015; Tian et al., 2011). Education was 
categorized into eight levels ranging from high school 
graduate to doctoral degree for the CEO at the time of 
venture establishment. Female CEO was coded as 1 if 
the CEO is a woman and 0 if it is a man.

3.2.3 � Control variables

We controlled for several firm-level factors, starting 
with firm type, a dummy variable with a value of 1 
if a firm’s is a sole proprietorship and 0 otherwise. 
Sole proprietorships employ unique decision-making 
processes, have lower credibility and network fewer 
resources, and have more difficulty obtaining external 
finances (Coad et al., 2016). Firm size was measured 
as the logarithm of the number of employees, as larger 
firms may find it easier to survive (Pe’er et al., 2016). 
Moreover, because past performance may influence 
both R&D decisions and subsequent survival, we 
created a dummy variable (past performance) that 
equals 1 if a firm’s net profit in the previous year was 
positive and 0 otherwise (Xu et al., 2019). The capital 
structure of equity ownership is an important factor 
for new ventures (Hellmann & Wasserman, 2017), 
so we controlled for CEO equity, measured as the 
percentage of equity held by an owner-CEO. Strate-
gic alliances and R&D cooperation foster innovation 
efficiency and performance (Haeussler et  al., 2012; 

5  https://​docs.​dnb.​com/​mydnb/​en-​US/​gloss​ary/​finan​cial-​stress-​
score
6  For more detailed information on the calculation and effec-
tiveness of the score, please see https://​test-​docs.​labs.​dnbdi​
recta​pps.​com/​static/​doc-​uploa​ds/​suppl​ier/​en-​US/​fss_7.​1_​under​
stand​ing_​10.​2009.​pdf

7  To check the validity of this measure, we obtained informa-
tion on the cash holdings of the ventures and tested the cor-
relation between the two variables. In a subsample of 2386 
observations, the correlation between financial munificence 
and cash holdings is 0.13 (p < 0.01), which provide support for 
our measure.
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Ortega-Argilés et  al., 2005), so we included coop-
eration, a dummy variable that equals 1 if the focal 
venture had cooperated with universities, government 
agencies, or other firms and 0 otherwise. Moreover, 
to account for any potential non-linear effects of firm 
size and financial munificence, we also included their 
squared terms as controls.

At the industry level, we controlled for competi-
tion using one minus the HHI index calculated as the 
sum of squared shares of employees in firms in one 
industry (Pe’er & Keil 2013). Geographical technol-
ogy zones and clusters are critical factors that shape 
knowledge spillover, exchange, innovation, and 
performance in technology firms (Acs et  al., 2009; 
Ortega-Argilés & Moreno, 2009; Pe’er & Keil, 2013; 
Zhang & Li, 2010), so we included a dummy vari-
able, tech-zone. By matching the postcodes of new 
venture registration addresses with a list of the top 20 
technology zones in the United States, we structured 
this dummy variable such that 1 means a new venture 
is located in a technology zone and 0 otherwise.8 We 
also controlled for industry and year variances with 
industry dummies and year dummies.

3.3 � Analysis

Since our dependent variable is dichotomous ven-
ture survival, which is recorded on a discrete-time 
yearly basis rather than a continuous timeline, and 
our research questions pertain to effects on survival 
rates, we used discrete-time survival analysis to test 
our hypotheses (Allison, 2014; Box-Steffensmeier 
et al., 2004). In Table 1, we report the summary sta-
tistics and correlations between the dependent, inde-
pendent, and control variables. We performed diag-
nostic tests by examining variance inflation factors 
(VIFs) for the independent and control variables. The 
results showed that the VIF scores for the full sets of 
independent and control variables range from 1.02 to 
1.52, all of which are below the cutoff of 10. There-
fore, multicollinearity does not seem to be a problem 
in our study (Ryan, 1997).
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8  The list of tech-zones by metro area is obtained from the 
Milken Institute, and detailed methodology and rankings are 
available at https://​milke​ninst​itute.​org/

1649

https://milkeninstitute.org/


A. X. Wang, K. Z. Zhou 

1 3
Vol:. (1234567890)

Table 2   Results of discrete-time survival analysis

Dependent variable Survival

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

odds ratio odds ratio odds ratio odds ratio odds ratio odds ratio

Controls
 Firm type 0.84 0.96 0.96 0.96 0.95 0.96

(0.18) (0.20) (0.20) (0.20) (0.20) (0.20)
 Firm size 1.83* 1.78† 1.78† 1.76† 1.77† 1.77†

(0.57) (0.56) (0.57) (0.56) (0.56) (0.57)
Firm size squared 1.08 1.08 1.08 1.07 1.08 1.08

(0.15) (0.15) (0.15) (0.15) (0.15) (0.16)
 Past performance 1.49* 1.42† 1.41† 1.44† 1.40† 1.42†

(0.27) (0.26) (0.26) (0.27) (0.26) (0.26)
 Owner equity 1.01 1.01† 1.01† 1.01† 1.01* 1.01†

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
 Cooperation 1.30 1.26 (1.26) 1.21 1.23 1.24

(0.31) (0.30) (0.30) (0.28) (0.29) (0.29)
 Tech-zone 0.96 1.00 1.00 1.01 1.04 0.99

(0.33) (0.34) (0.34) (0.34) (0.36) (0.34)
 Competition 1.25 1.45 1.42 1.63 1.45 1.44

(0.74) (0.85) (0.83) (0.95) (0.82) (0.83)
 Industry dummies Yes Yes Yes Yes Yes Yes
 Year dummies Yes Yes Yes Yes Yes Yes
Independent variables
 Work experience (WE) 1.02* 1.02* 1.03** 1.02* 1.02*

(0.01) (0.01) (0.01) (0.01) (0.01)
 Education (ED) 1.01 1.02 1.01 1.00 1.02

(0.05) (0.05) (0.05) (0.05) (0.05)
 Female CEO (FC) 0.66* 0.67* 0.65* 0.65* 0.66†

(0.13) (0.13) (0.13) (0.13) (0.14)
Financial munificence (FM) 1.02** 1.02** 1.02** 1.01* 1.01**

(0.00) (0.01) (0.00) (0.00) (0.00)
FM squared 1.00 1.00 1.00 1.00 1.00

(0.00) (0.00) (0.00) (0.00) (0.00)
H1a/b: R&D intensity (RD) 2.02 2.33 27.40* 3.60 2.49

(1.74) (1.97) (38.33) (4.45) (2.80)
Interactions
H2: FM × RD 0.95* 0.98 0.86** 0.91*

(0.03) (0.04) (0.05) (0.04)
RD × WE 1.30*

(0.13)
FM × WE 1.00

(0.00)
H3: FM × RD × WE 1.01*

(0.00)
RD × ED 1.38

(0.63)
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We performed our analyses in the following steps. 
Table  2 model 1 includes the control variables for 
baseline analysis. In model 2, we entered control 
and independent variable to test Hypothesis 1a/b. In 
model 3, we entered the two-way interaction to test 
Hypothesis 2. In models 4 through 6, we entered the 
three-way interactions of the independent and moder-
ating variables, respectively, along with three sets of 
two-way interactions to test the three-way modera-
tion effects posited in Hypotheses 4 through 6. We 
included clustered robust standard errors at the firm 
level in all estimations to account for heteroskedastic-
ity across ventures.

4 � Results

In Table 2, we report the results (odds ratios) from the 
discrete-time survival analysis along with standard 
errors in parentheses. Hypothesis 1a/b predicts oppos-
ing effects of R&D intensity on survival. In model 2, 
the odds ratio of R&D intensity is 2.02 (larger than 1) 
but not statistically significant. This result indicates 
that for new technology ventures, investing more in 
R&D does not always contribute to survival, a find-
ing which emphasizes the need for further exploration 
into the conditions that influence how R&D may ben-
efit or harm new ventures.

Hypothesis 2 predicts a negative moderating effect 
of financial munificence on the relationship between 

R&D intensity and survival. In model 3, the odds 
ratio of interaction between financial munificence 
and R&D intensity is significantly below 1 (p < 0.05), 
which indicates a negative moderating effect, thus 
supporting Hypothesis 2. To better illustrate the eco-
nomic importance of this result, we calculated the 
odds ratios of R&D intensity at high and low levels of 
financial munificence (one standard deviation above 
and below the mean). Results show that when finan-
cial munificence changes from low to high, the odds 
ratio of R&D intensity changes from 2.04 (p < 0.05) 
to 0.35 (p > 0.10). This means when financial 
munificence is low, a 1% increase in R&D intensity 
increases the odds of survival by 2.04%. However, 
when financial munificence is high, the benefit of 
R&D for survival disappears. To further show these 
moderating effects, we plotted the effects of R&D 
intensity on survival at low and high levels of finan-
cial munificence (one standard deviation below and 
above the mean). In Fig. 2, we show that, as explained 
previously, the survival rate grows more rapidly with 
R&D intensity when financial munificence is at a low 
level compared to a high level, which supports our 
argument that high financial munificence reduces the 
effectiveness of R&D investment.

Hypothesis 3 posits that working experience atten-
uates the negative moderating impact of financial 
munificence. In the results obtained from model 4, 
the odds ratio of the three-way interaction of finan-
cial munificence with R&D intensity and working 

N = 2913; standard errors in parentheses. †p < 0.10, *p < 0.05, **p < 0.01 (two-tailed)

Table 2   (continued)

Dependent variable Survival

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

odds ratio odds ratio odds ratio odds ratio odds ratio odds ratio

FM × ED 1.00
(0.00)

H4: FM × RD × ED 1.08**
(0.03)

RD × FC 1.05
(1.64)

FM × FC 1.01
(0.01)

H5: FM × RD × FC 1.10†

(0.07)
Log-likelihood  − 520.52  − 506.94  − 506.19  − 502.62  − 503.57  − 505.61
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experience is significantly above 1 (b < 0.05). Thus, 
Hypothesis 3 is supported. In Fig. 3a, we show that 
when CEO work experience is low, the effects of 
R&D intensity on survival are weaker for ventures 
with high levels of financial munificence. However, 
the lines of high and low financial munificence con-
verge when CEO work experience is high, which 
indicates that the negative moderating effect of finan-
cial munificence is attenuated when a venture’s CEO 
is highly experienced.

Hypothesis 4 argues that education attenuates the 
negative moderating impact of financial munificence. 
In the results obtained with model 5, the odds ratio 
of the three-way interaction of financial munificence 
with R&D intensity and education is significantly 
above 1 (b < 0.01). Therefore, Hypothesis 4 is sup-
ported. In Fig. 3b, we show that when CEO education 
is low, the effects of R&D intensity on survival are 
negative for ventures with high financial munificence 
and positive for ventures with low financial munifi-
cence, indicating a strong negative moderating effect 
of financial munificence. However, when CEO educa-
tion is high, both lines become convergently positive, 
which means that when CEOs are highly educated, 
the negative moderating effect of financial munifi-
cence is attenuated.

Hypothesis 5 posits that female CEOs may 
attenuate the negative moderating impact of finan-
cial munificence. In model 6, the odds ratio of the 

three-way interaction between financial munificence, 
R&D intensity, and having a female CEO is margin-
ally significant and above 1 (b < 0.10). Thus, Hypoth-
esis 5 is marginally supported. In Fig.  3c, we show 
that for ventures with male CEOs, the marginal 
effects of R&D intensity are negative at high levels 
of financial munificence and positive at low levels 
of financial munificence. However, for ventures with 
female CEOs, the marginal effects of R&D intensity 
remain positive across varying levels of financial 
munificence, indicating that the negative moderating 
effect of financial munificence is attenuated for ven-
tures with female CEOs.

5 � Discussion

5.1 � Theoretical implications

Existing research has demonstrated that financial 
munificence can have a negative influence on firm 
performance, but less is known about its indirect 
influence on the effectiveness of firm strategies. 
Based on a longitudinal dataset on new technology 
ventures from 2006 to 2011, we found that financial 
munificence reduces the positive impact of R&D 
intensity on venture survival. That is, new ventures 
with high financial munificence do not enhance their 
survival odds through increased R&D intensity. We 
further identify three CEO attributes that address 
these side effects: new ventures whose CEOs have 
more work experience, have attained higher levels of 
education, and are female are better at dealing with 
the negative moderating effects of financial munifi-
cence on the R&D–survival relationship. Our find-
ings make important contributions to the behavioral 
research on resource munificence for new ventures.

First, we contribute to the body of behavioral 
research in entrepreneurship by identifying the indi-
rect effect of financial munificence for new ven-
ture R&D. Previous literature has adopted various 
approaches to study the two-sided effects of resource 
munificence on firm performance (Bradley et  al., 
2011; George, 2005; Paeleman & Vanacker, 2015; 
Vanacker et al., 2017). Extending this line of research, 
we further examine the indirect influence of resource 
munificence on the strategy-performance relation-
ship. We show that financial munificence has a side 

Fig. 2   Two-way interaction effect (H2)
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Fig. 3   a Three-way interaction effect (H3). b Three-way interaction effect (H4). c Three-way interaction effect (H5)
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effect of reducing the impact of new venture R&D on 
survival. Previous entrepreneurship literature mostly 
focuses on the benefits of financial resources and sug-
gests that such resources are critical to new venture 
growth and survival by enabling entrepreneurs to exe-
cute strategic objectives, launch ambitious plans or 
strategic initiatives, and enhance strategic flexibility 
and resilience in the face of volatility (Gilbert et al., 
2006; Hsu & Ziedonis, 2013). We echo previous 
qualitative works on the merits of resource constraints 
which suggest that resource limitations compel firms 
to seek novel solutions, new combinations of avail-
able resources, and more efficient ways of deploy-
ing resources (Baker & Nelson, 2005; Mosakowski, 
2017; Senyard et al., 2014; Stenholm & Renko, 2016; 
Welter et al., 2016). Unlike ventures with munificent 
resources, financially constrained ventures find ways 
of “making do” with limited resources. They are 
driven to solve problems in new ways, connect previ-
ously unrelated resources, and identify new opportu-
nities that create more value for themselves.

Second, we contribute to a broader understanding 
of managers’ roles by revealing how CEO attributes 
can mitigate the limitations of financial munificence. 
Prior studies have explored how CEO attributes can 
indirectly influence strategic choices firms make 
in the face of resource munificence (Tabesh et  al., 
2019). We further demonstrate that certain CEO 
attributes can also enhance a venture’s ability to deal 
with the negative influences of resource munificence. 
Our results show that more experienced CEOs, highly 
educated CEOs, and female CEOs are better at deal-
ing with the negative influences of financial munifi-
cence. Previous entrepreneurship literature has typi-
cally categorized the human capital ventures possess 
as specific (e.g., same-industry work experience) and 
general (e.g., education) human capital (Ucbasaran 
et  al., 2008), and posited that human capital fosters 
venture success by improving opportunity identifica-
tion and exploitation, ensuring quality strategic plan-
ning, obtaining external resources, and enhancing 
organizational learning (Dencker & Gruber, 2015; 
Unger et al., 2011). Our findings on work experience 
and education show that these two forms of human 
capital can also help new ventures avoid potential 
resource squandering induced by munificent resource 
conditions.

We also contribute to the growing body of research 
on female entrepreneurship. Prior literature has 

largely focused on performance differences between 
male-led and female-led ventures (Santos et  al., 
2018), and suggested that one reason female entrepre-
neurs sometimes underperform is due to their inabil-
ity to attract external resources relative to their male 
counterparts (Fairlie & Robb, 2009; Zhao & Wry, 
2016). As such, female entrepreneurs tend to perceive 
the resource environment as less munificent than 
their male peers (Langowitz & Minniti, 2007). We 
offer a new perspective on this issue by showing that 
although female entrepreneurs may not be powerful 
resource acquirers, they are better able to deploy their 
resources, particularly in resource-munificent situ-
ations, than their male counterparts. In general, our 
findings indicate that entrepreneurs with a diversity 
of attributes may react differently to resource-munif-
icent conditions, which contributes to a more nuanced 
understanding of how entrepreneurial attributes mat-
ter for new ventures.

5.2 � Limitations and future research

Our study is subject to several limitations. First, while 
we identify three CEO attributes as factors that may 
attenuate the negative influence of financial munifi-
cence, we do not directly examine the cognitive mech-
anisms CEOs deploy. Future research could explore 
the cognitive and behavioral mechanisms underlying 
resource munificence decision-making. For example, 
does resource munificence increase overconfidence or 
hubris in top managers? Does effectuation or causa-
tion logic help firms overcome the negative influence 
of resource munificence?

Second, our study considered only the role of 
CEOs in addressing the side effects of munificence; 
however, employees also have key roles in identify-
ing opportunities and determining resource utiliza-
tion practices. Both the actions of employees and the 
interactions between CEOs/managers and employees 
affect the resourcing patterns and behaviors of an 
organization (Feldman & Worline, 2012; Sonenshein, 
2014). Therefore, future research may further explore 
how the negative influence of resource munificence is 
reflected at employee and manager-employee interac-
tion levels, and how management practices or organi-
zational structure may help to reduce it.

Third, our study utilizes the context of new tech-
nology ventures and focuses only on financial munifi-
cence and R&D investment. Future research could 

1654



Financial munificence, R&D intensity, and new venture survival: critical roles of CEO…

1 3
Vol.: (0123456789)

expand this focus by considering whether other types 
of resources, such as human capital, network, and 
knowledge resources, impact the benefits of innova-
tion strategy. Further research might also consider 
how alternative types of innovation are affected by 
resource munificence, such as market innovation, 
structural innovation, and exploration/exploitation.

5.3 � Managerial implications

Our study also carries important managerial impli-
cations for entrepreneurs and venture capitalists. For 
entrepreneurs, it is important to understand that hav-
ing abundant financial resources can actually hinder 
efficiency and weaken the impact of R&D on new 
venture survival. Industry observations show that 
many new ventures, when experiencing financial 
munificence, become more aggressive in making 
investments and less prudent about using resources.9 
For example, Clinkle, a fin-tech venture that started in 
2011, claimed to have invented a “mobile wallet” that 
could change how people make purchases. Despite 
an investment of $25 million, the largest seed round 
in Silicon Valley at that time, the company ended up 
failing in 2015 for reasons such as overinvestment 
and poor market fit.10 Therefore, CEOs must be cau-
tious when investing in and utilizing R&D. Moreover, 
new venture CEOs should understand the strengths 
and weaknesses that come with their backgrounds. To 
better utilize R&D investments, CEOs are advised to 
team up with experienced mentors, attend entrepre-
neurial education programs, and increase team diver-
sity by including females among their top managers.

Venture capitalists (VCs) should understand the 
importance of choosing appropriate magnitudes of 
investment and endeavor to avoid the “money race” 
when competing for promising target ventures, as 
high investment may hurt R&D activities in funded 
ventures. Also, VCs should take into account CEO 
experience and the educational background of man-
agers when investing in new ventures, especially 
technology firms. Finally, VCs should recognize that 

females are in some ways better at managing the neg-
ative influences of resource munificence, and there-
fore adequate support should be provided for female 
entrepreneurs.

Funding  The paper is supported by a Seed Fund for Basic 
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Appendix

Table 3, Fig. 4

Table 3   Standard industry classification codes for technology 
ventures

Two digits SIC Industry
28 Chemicals and allied products
35 Industrial machinery and equipment
36 Electrical and electronic equipment
38 Instruments and related products
Three digits SIC Industry
131 Crude Petroleum and natural gas opera-

tions
211 Cigarettes
229 Miscellaneous textile goods
261 Pulp mills
267 Miscellaneous converted paper products
291 Petroleum refining
299 Miscellaneous petroleum and coal prod-

ucts
335 Nonferrous rolling and drawing
348 Ordnance and accessories, not elsewhere 

classified
371 Motor vehicles and equipment
372 Aircraft and parts
376 Guided missiles, space vehicles, parts
379 Miscellaneous transportation equipment
737 Computer and data processing services
871 Engineering and architectural services
873 Research and testing services
874 Management and public relations
899 Services, not elsewhere classified

9  https://​www.​forbes.​com/​sites/​robas​ghar/​2013/​07/​25/​too-​
much-​capit​al-​is-​toxic-a-​cauti​onary-​tale-​for-​start​ups/#​15a94​
8cc77​37
  https://​www.​busin​essin​sider.​com/​why-​raisi​ng-​too-​much-​
money-​can-​harm-​your-​start​up-​2016-7
10  Crunchbase.com; businessinsider.com.
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