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Abstract—Start-ups need investor funding to overcome the early stages of
their life, during which they are more vulnerable and exposed to failure. They
need to convince investors to fund their business ideas by signaling the
potential success of their entrepreneurial venture, through a demonstration of
cohesion, shared views, and determination. The educational background of
the founders of start-ups can be a strong driver of start-up performance, as it is
a visible signal for investors. However, education is composed of two different
dimensions (i.e., its depth and its heterogeneity), and their configurations
should be carefully considered. To clarify this aspect, in this article, we discuss
the impact that these two education dimensions have on funds raised by start-
ups in the early stages of their life. Results show that highly educated
cofounders have improved access to external funding as long as they do not
have highly heterogeneous educational backgrounds; in a parallel fashion,
cofounders educated in different disciplines also have improved access to
funding, as long as they have less advanced levels of education. These
findings are relevant to start-up founders and indicate the best team
configurations to guarantee better access to capital in the initial stages of
their life.

Key words: Education, educational heterogeneity, educational level, fund
raising, start-up

I. INTRODUCTION

START-UPS are among the most
prominent sources of innovation and
technological development, and they
have contributed to economic growth
and delivered value to consumers
more than any other economic
activity since the Industrial Revolution
[1], [2]. Start-ups are a global
phenomenon, as they are rapidly
growing not only in Europe but in the
U.S. and Asia as well [3]. Although
COVID-19 is having a negative
impact on the rise of new
entrepreneurial ventures and will
require new models of innovation [4],
the start-up economy is still thriving,
and it is now worth $3 trillion [5], with
high-tech ventures in the fields of
blockchain, cybersecurity, and
gaming likely to be the most resilient
to this crisis [6]. However, for each
successful start-up, there are still nine

62that fail [7]. Start-up growth and
63success, indeed, depend crucially on
64their ability to raise funds in the early
65stages of their life, when they lack
66cash-flows to sustain costs and
67investments. Airbnb’s history is a
68clear example of this. In the initial
69phases of its life, Airbnb’s business
70model was not considered capable of
71disrupting the market or of making
72significant profits, and so it received
73several funding rejections. However,
74an investment of $20 000 from the
75accelerator Y Combinator gave its
76founders the opportunity to develop
77product and customer relationships,
78and the results of this became
79obvious months later when the
80venture capital firm Sequoia invested
81$600 000 in it, allowing the start-up to
82embark on a process which, after ten
83years, has led the company to have
84an estimated market value of over
85$18 billion [8]. This story shows why
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86 start-ups need and seek investors to
87 fund their businesses. In 2019,
88 venture capitalists invested a total of
89 $300 billion in new ventures [5],
90 although this figure alone is hardly
91 sufficient to frame the phenomenon,
92 since several other categories of
93 start-up investors exist, such as
94 friends and family, business angels,
95 corporate investors, banks,
96 accelerators, incubators, and
97 dispersed individuals. In particular,
98 incubators and accelerators are
99 among the most diffused kind of

100 investors. Differently from the others,
101 they provide workspace and
102 competences for startups, allowing
103 them to grow, not just financially, but
104 also at the capability level [9], [10].

105 For their part, investors fund start-ups
106 for three main reasons: making
107 profits, nurturing innovations in the
108 sectors, and developing projects in
109 which they believe. Organizations like
110 incubators and venture capitals invest
111 in start-ups that they believe can
112 rapidly become profitable and
113 guarantee good returns on
114 investment, evaluating market
115 potential, uniqueness of product and
116 service, and human resources [11],
117 [12]. In contrast, corporate investors
118 or large corporations invest in start-
119 ups because they constitute possible
120 sources of innovation for their
121 business. Indeed, start-ups have
122 “promising ideas, organizational
123 agility, the willingness to take risk, and
124 aspirations of rapid growth” that are
125 missing in corporations [9, p. 66].
126 Finally, friends, family, and crowd
127 backers can also be motivated by the
128 willingness to support projects they
129 consider worthy [14].

130 However, investing in early stage
131 start-ups is extremely risky for any
132 kind of funder due to the absence of a
133 credible track record of past
134 organizational results and financial
135 information [1]. So, what drives an
136 investor to fund a start-up? Investors
137 must rely on signals of organizational
138 qualities that are associated with

future business success [15]–[19].
Such signals have to overcome
existing information asymmetries
between start-ups and investors [20]
while convincing the latter that the
former are worth investing in.
Examples of effective signals can be
affiliations with prestigious
companies, consistent business
plans, governance characteristics that
improve start-up reputation and
reliability [20], and convince investors
that the business idea is valid and very
likely to be commercialized. Among
these factors, human capital is also
important in instilling confidence and
trustworthiness. The knowledge
possessed by a start-up’s founders is,
in fact, the basis for its technological
capabilities and so is fundamental for
its future development [21]. Such
knowledge is the result of skills
acquired through education and
experience. However, skills acquired
through experience are defined as
tacit, because they are difficult to
recognize for investors, who, in
contrast, may easily access
information about founders’ codified
skills, i.e., the ones attained through
education [22]. For this reason, a
founder’s education is one of the most
significant factors in signaling the
future success of start-ups to potential
investors. Education may be
decomposed into two dimensions:
education level and the degree of its
heterogeneity. In order to have a
comprehensive view of the
phenomenon, this article seeks to
analyze the impact of both dimensions
on the funds raised by start-ups in the
early stages of their life. In this
manner, we clarify the best conditions
to increase the funds raised by a start-
up, an outcome relevant to both the
founders of entrepreneurial ventures
and to investors.

II. START-UP FOUNDER

EDUCATION

A start-up’s human capital of among
its distinctive resources. Above all,

191during a start-up’s early stage, human
192capital garners even more importance
193due to the absence of established
194performance, adequate financial
195resources, and evidence that the
196business idea could be effective.
197Knowledge, in particular, is a human
198capital dimension and it is recognized
199as a resource that is capable of
200generating a competitive advantage
201[23], [24]. It is composed of a tacit
202component and a codified
203component. While tacit knowledge is
204hard to recognize, codified
205knowledge may be signaled by the
206education of the start-up’s founders.
207As a result, education can be
208considered an indicator of founder
209knowledge and, in turn, human
210capital. Consequently, the founders’
211education is likely to be evaluated
212and to function as a signal, whereas
213investors are less likely to perceive
214and reward the tacit value of human
215capital.

216Education, indeed, is considered the
217most crucial investment to improve a
218start-up’s knowledge base [1]. Data
219show that most start-ups are founded
220by highly educated groups of people.
221On average, in the EU, in the 2017–
2222018 period, 53% of founders had
223completed a master’s degree or
224equivalent, 19.3% a bachelor’s
225degree, and 12.6% a doctoral degree
226[25]. Thus, a total of 84.9% of start-up
227founders had attended and
228completed a higher education
229program. In addition, previous studies
230have shown that higher levels of
231education are associated with a
232higher likelihood of developing and
233improving products and business
234models, detecting business
235opportunities, and obtaining financial
236resources [26].

237Level of education, however, is only
238one side of the coin when considering
239the knowledge capital of a start-up.
240Education, indeed, may also be
241thought of as the number of different
242fields of expertise in which one
243person has achieved a certified, i.e.,
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244 codified, amount of knowledge. Such
245 diversity is known as education
246 heterogeneity. Higher education
247 heterogeneity manifests itself when
248 founders are specialized in the areas
249 of expertise that are different from
250 each other, and the degree of startup
251 heterogeneity corresponds to the set
252 of heterogeneity brought by each
253 founder. For example, a start-up
254 operating in the biotech industry may
255 have founders educated in
256 biotechnology and others educated in
257 business studies. Such start-ups
258 present a higher degree of education
259 heterogeneity compared to a
260 counterpart having all founders with a
261 biotechnology background. The joint
262 presence of different fields of
263 expertise characterizing the group of
264 start-up founders can have positive or
265 negative impacts on a start-up’s
266 success [27]. On the one hand, it
267 improves problem-solving
268 capabilities, learning potential,
269 dynamic capabilities, and diversified
270 perspectives. On the other hand, the
271 coexistence of very different areas of
272 knowledge may also be detrimental in
273 the early stages of a start-up’s life,
274 causing misunderstandings and
275 conflicts, lack of cohesion, poor
276 coordination, and low-quality
277 decision-making. These aspects may
278 negatively impact the efficiency and
279 effectiveness of organizational
280 performance, thus communicating
281 negative signs to investors.

282 In other words, it is not automatic that
283 higher levels of education and a high
284 degree of education heterogeneity
285 are positive for a start-up’s ability to
286 raise funds, and we believe that it is
287 worth investigating the topic further by
288 considering the joint effect of the two
289 dimensions of education on the
290 amount of start-up funds raised. In
291 this vein, some of the questions that
292 this article tries to address are the
293 following: Which education
294 configurations are associated with the
295 most successful start-ups? Does a
296 high level of education improve or
297 worsen conflicts caused by a high

degree of heterogeneity? Does a high
degree of education heterogeneity
favor founder teams with a lower level
of education?

III. METHODOLOGY

To provide answers to these questions,
we analyzed a sample of 1078 start-
ups—corresponding to a total number
of 1725 founders—founded in the U.S.
between 2012 and 2016. Greater
details on the analyses conducted are
reported here [28]. The database
Crunch Base gave us access to
several sets of information, such as the
funds raised by each start-up, the level
of education of each of start-up’s
founders (e.g., high school, bachelor’s
degree, Ph.D., etc.), the number and
the fields of expertise in which they
were specialized when they founded
the start-up (e.g., social sciences,
humanities, hard sciences, etc.), and
their previous entrepreneurial
experiences. Through econometric
analyses, we assessed the impact that
the level of education and the amount
of education heterogeneity have on the
financial resources start-ups collected
in their first round of fundraising. In
particular, we run anOLS regression
setting the funds raised by startup at
the first round of fundraising, and the
level of education and education
heterogeneity as independent
variables. Moreover, to avoid
endogeneity problems, we included
several controls in the analysis. Finally,
tomeasure the interaction between the
two dimensions of education, we
performed amediationmodel that
allowed us to understand how different
configurations of level of education and
education heterogeneity determine
startup access to funds.

IV. RESULTS. COGNITIVE

RIGIDITY AND COGNITIVE

DISTANCE: THE BEST SETS

OF START-UP FOUNDERS

Results show that both education
dimensions have a positive impact on

348funds raised if considered separately.
349This means that the higher the level
350of education of the founders, the
351higher the amount of financial
352resources collected. In the same way,
353a higher degree of educational
354heterogeneity is associated with
355higher funds raised. However, these
356results do not consider the joint effect
357of the two dimensions. Indeed, when
358considering the simultaneous effect of
359level of education and heterogeneity,
360results show tensions between the
361two. Such tensions, in turn, bear upon
362on the ability of start-ups to raise
363funds.

364The disciplines of cognitive and social
365psychology suggest that highly
366educated people develop a so-called
367cognitive rigidity; that is to say, an
368individual who has studied a given
369discipline for a long time, thereby
370achieving a high-level qualification in
371that topic, develops a mindset that
372brings him or her to approach issues
373using the dominant logic of that
374particular discipline. In other words,
375cognitive rigidity reduces an
376individual’s openness to different
377forms of logic [29]. Founders who
378possess a high level of education in
379one discipline tend to pursue
380business success with more
381determination, to develop better
382products and processes, and to be
383better at recognizing and exploiting
384business opportunities. But when
385they interact with cofounders
386educated in different disciplines, they
387may run into conflicts and
388misunderstandings due to cognitive
389rigidity that may prevent them from
390taking full advantage of their
391advanced knowledge.

392Cognitive and social psychology also
393suggest that education heterogeneity
394is a driver of cognitive distance; that
395is, two individuals with different
396backgrounds and kinds of education
397develop different mindsets,
398languages, and priorities over time
399[30] that make communication more
400difficult between them and, in turn,
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401 this stiffens organizational
402 performance. This is detrimental for
403 early stage start-ups that, on the
404 contrary, need great flexibility and
405 quick choices.

406 The findings of our analyses suggest
407 that different combinations of level of
408 education (cognitive rigidity) and
409 education heterogeneity (cognitive
410 distance) have different effects on the
411 funds a start-up raises. Start-ups
412 whose groups of founders present
413 high levels of education and high
414 degrees of education heterogeneity
415 are characterized by a mix of
416 cognitive distance and cognitive
417 rigidity that is detrimental for early-
418 stage start-ups. Teams of cofounders
419 with thorough education in different
420 disciplines present a higher chance of
421 negative group dynamics preventing
422 them from taking full advantage of
423 their advanced knowledge and of the
424 benefits of their diversified skill sets.
425 This mechanism is a threat to start-
426 ups’ prospects because it may hinder
427 the founders’ ability to realize the
428 innovation and technological potential
429 of their start-ups as well as their ability
430 to communicate the start-ups’ value
431 to investors, who consequently

perceive negative signs and are less
willing to provide funding. Of course,
teams of founders characterized by
the joint presence of low levels of
education and a low degree of
heterogeneity are even less likely to
raise funds, since these start-ups do
not show established and verified
expertise, thus signaling low potential
success to investors. Education,
indeed, remains a very important
factor for a start-up’s success and
consequently for investor returns.
This insight is highlighted by findings
on mixing high levels of education
with a low degree of education
heterogeneity, and vice versa. In fact,
teams of highly educated founders
specialized in similar areas of
knowledge are very likely to receive
funds. These start-ups, indeed, are
able to improve products and
processes without wasting time, and
they find shared solutions to
problems. In other words, the
cognitive rigidity of the founders does
not clash with different educational
backgrounds.

Finally, start-ups whose founders
present different areas of expertise,
but with a low level of depth, are also

463very likely to receive high funds.
464Indeed, their cognitive distance does
465not collide with the cognitive rigidity
466that would prevent them from finding
467a shared solution to any problems
468that occur. On the contrary, a diverse
469set of knowledge fields ensures that
470they easily find solutions coming from
471a multidisciplinary approach that
472founders are more willing to accept
473due to their low cognitive rigidity.

474V. DISCUSSION, IMPLICATIONS,
475AND CONCLUSIONS

476The start-up economy is still
477thriving, despite the slowdown
478imposed by the COVID-19
479pandemic. Start-ups need investors’
480funds to survive and overcome the
481initial stages of their life, in order to
482ensure prosperity and success for
483their business ideas. Start-up
484founders, thus, need to convince
485investors to finance their
486entrepreneurial ventures by
487signaling potential success. Among
488other factors, founder education is
489one of the most influential signals
490when pursuing this goal, and this
491article advances the understanding
492of its impact for scholars and

Figure 1. Combinations of level of education and education heterogeneity and their effects on start-up funds raised (source:
authors elaboration on Pinelli et al., 2021).
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493 practitioners. Indeed, it has been
494 highlighted that high levels of
495 education and exposure to different
496 fields of knowledge guarantee
497 positive outcomes for firms.
498 However, in the early stages of a
499 start-up’s life, their joint presence
500 may stand in the way of success
501 due to a clash between cognitive
502 rigidity and cognitive distance within
503 the team of founders, which hinders
504 effective decision-making and
505 organizational performance. Such a
506 result has relevant practical
507 implications that can affect start-up
508 success in raising funds. Indeed, at
509 the beginning of their venture’s life,
510 a start-up’s founders should build a

team that can easily take effective
decisions by choosing one of two
routes: selecting people highly
educated in the same subject or
selecting intermediate educated
people that mix different education
backgrounds. These results are
relevant for entrepreneurs and start-
up founders because they highlight
which conditions are more likely to
communicate potential success to
investors assessing young ventures
in the early stages of their life, and,
in turn, to raise more funds that
guarantee prosperity and success
for their business ideas (see
Figure 1). Indeed, although we
agree that both high levels of

529education and high degrees of
530education heterogeneity are
531powerful tools for each company,
532we demonstrate that in the initial
533phases of their life—when they are
534more vulnerable and exposed to
535failure—start-ups need to carefully
536manage their team compositions so
537as to avoid risks related to the joint
538presence of high cognitive rigidity
539and cognitive distance. Although
540the above-mentioned outcomes are
541already of immediate applicability,
542future research can enrich the
543understanding of how such
544dynamics could change in the
545subsequent stages of a start-up’s
546life.
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the impact that these two education dimensions have on funds raised by start-
ups in the early stages of their life. Results show that highly educated
cofounders have improved access to external funding as long as they do not
have highly heterogeneous educational backgrounds; in a parallel fashion,
cofounders educated in different disciplines also have improved access to
funding, as long as they have less advanced levels of education. These
findings are relevant to start-up founders and indicate the best team
configurations to guarantee better access to capital in the initial stages of
their life.

Key words: Education, educational heterogeneity, educational level, fund
raising, start-up

I. INTRODUCTION

START-UPS are among the most
prominent sources of innovation and
technological development, and they
have contributed to economic growth
and delivered value to consumers
more than any other economic
activity since the Industrial Revolution
[1], [2]. Start-ups are a global
phenomenon, as they are rapidly
growing not only in Europe but in the
U.S. and Asia as well [3]. Although
COVID-19 is having a negative
impact on the rise of new
entrepreneurial ventures and will
require new models of innovation [4],
the start-up economy is still thriving,
and it is now worth $3 trillion [5], with
high-tech ventures in the fields of
blockchain, cybersecurity, and
gaming likely to be the most resilient
to this crisis [6]. However, for each
successful start-up, there are still nine

62that fail [7]. Start-up growth and
63success, indeed, depend crucially on
64their ability to raise funds in the early
65stages of their life, when they lack
66cash-flows to sustain costs and
67investments. Airbnb’s history is a
68clear example of this. In the initial
69phases of its life, Airbnb’s business
70model was not considered capable of
71disrupting the market or of making
72significant profits, and so it received
73several funding rejections. However,
74an investment of $20 000 from the
75accelerator Y Combinator gave its
76founders the opportunity to develop
77product and customer relationships,
78and the results of this became
79obvious months later when the
80venture capital firm Sequoia invested
81$600 000 in it, allowing the start-up to
82embark on a process which, after ten
83years, has led the company to have
84an estimated market value of over
85$18 billion [8]. This story shows why
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86 start-ups need and seek investors to
87 fund their businesses. In 2019,
88 venture capitalists invested a total of
89 $300 billion in new ventures [5],
90 although this figure alone is hardly
91 sufficient to frame the phenomenon,
92 since several other categories of
93 start-up investors exist, such as
94 friends and family, business angels,
95 corporate investors, banks,
96 accelerators, incubators, and
97 dispersed individuals. In particular,
98 incubators and accelerators are
99 among the most diffused kind of

100 investors. Differently from the others,
101 they provide workspace and
102 competences for startups, allowing
103 them to grow, not just financially, but
104 also at the capability level [9], [10].

105 For their part, investors fund start-ups
106 for three main reasons: making
107 profits, nurturing innovations in the
108 sectors, and developing projects in
109 which they believe. Organizations like
110 incubators and venture capitals invest
111 in start-ups that they believe can
112 rapidly become profitable and
113 guarantee good returns on
114 investment, evaluating market
115 potential, uniqueness of product and
116 service, and human resources [11],
117 [12]. In contrast, corporate investors
118 or large corporations invest in start-
119 ups because they constitute possible
120 sources of innovation for their
121 business. Indeed, start-ups have
122 “promising ideas, organizational
123 agility, the willingness to take risk, and
124 aspirations of rapid growth” that are
125 missing in corporations [9, p. 66].
126 Finally, friends, family, and crowd
127 backers can also be motivated by the
128 willingness to support projects they
129 consider worthy [14].

130 However, investing in early stage
131 start-ups is extremely risky for any
132 kind of funder due to the absence of a
133 credible track record of past
134 organizational results and financial
135 information [1]. So, what drives an
136 investor to fund a start-up? Investors
137 must rely on signals of organizational
138 qualities that are associated with

future business success [15]–[19].
Such signals have to overcome
existing information asymmetries
between start-ups and investors [20]
while convincing the latter that the
former are worth investing in.
Examples of effective signals can be
affiliations with prestigious
companies, consistent business
plans, governance characteristics that
improve start-up reputation and
reliability [20], and convince investors
that the business idea is valid and very
likely to be commercialized. Among
these factors, human capital is also
important in instilling confidence and
trustworthiness. The knowledge
possessed by a start-up’s founders is,
in fact, the basis for its technological
capabilities and so is fundamental for
its future development [21]. Such
knowledge is the result of skills
acquired through education and
experience. However, skills acquired
through experience are defined as
tacit, because they are difficult to
recognize for investors, who, in
contrast, may easily access
information about founders’ codified
skills, i.e., the ones attained through
education [22]. For this reason, a
founder’s education is one of the most
significant factors in signaling the
future success of start-ups to potential
investors. Education may be
decomposed into two dimensions:
education level and the degree of its
heterogeneity. In order to have a
comprehensive view of the
phenomenon, this article seeks to
analyze the impact of both dimensions
on the funds raised by start-ups in the
early stages of their life. In this
manner, we clarify the best conditions
to increase the funds raised by a start-
up, an outcome relevant to both the
founders of entrepreneurial ventures
and to investors.

II. START-UP FOUNDER

EDUCATION

A start-up’s human capital of among
its distinctive resources. Above all,

191during a start-up’s early stage, human
192capital garners even more importance
193due to the absence of established
194performance, adequate financial
195resources, and evidence that the
196business idea could be effective.
197Knowledge, in particular, is a human
198capital dimension and it is recognized
199as a resource that is capable of
200generating a competitive advantage
201[23], [24]. It is composed of a tacit
202component and a codified
203component. While tacit knowledge is
204hard to recognize, codified
205knowledge may be signaled by the
206education of the start-up’s founders.
207As a result, education can be
208considered an indicator of founder
209knowledge and, in turn, human
210capital. Consequently, the founders’
211education is likely to be evaluated
212and to function as a signal, whereas
213investors are less likely to perceive
214and reward the tacit value of human
215capital.

216Education, indeed, is considered the
217most crucial investment to improve a
218start-up’s knowledge base [1]. Data
219show that most start-ups are founded
220by highly educated groups of people.
221On average, in the EU, in the 2017–
2222018 period, 53% of founders had
223completed a master’s degree or
224equivalent, 19.3% a bachelor’s
225degree, and 12.6% a doctoral degree
226[25]. Thus, a total of 84.9% of start-up
227founders had attended and
228completed a higher education
229program. In addition, previous studies
230have shown that higher levels of
231education are associated with a
232higher likelihood of developing and
233improving products and business
234models, detecting business
235opportunities, and obtaining financial
236resources [26].

237Level of education, however, is only
238one side of the coin when considering
239the knowledge capital of a start-up.
240Education, indeed, may also be
241thought of as the number of different
242fields of expertise in which one
243person has achieved a certified, i.e.,

2 IEEE ENGINEERING MANAGEMENT REVIEW



IE
EE P

ro
of

244 codified, amount of knowledge. Such
245 diversity is known as education
246 heterogeneity. Higher education
247 heterogeneity manifests itself when
248 founders are specialized in the areas
249 of expertise that are different from
250 each other, and the degree of startup
251 heterogeneity corresponds to the set
252 of heterogeneity brought by each
253 founder. For example, a start-up
254 operating in the biotech industry may
255 have founders educated in
256 biotechnology and others educated in
257 business studies. Such start-ups
258 present a higher degree of education
259 heterogeneity compared to a
260 counterpart having all founders with a
261 biotechnology background. The joint
262 presence of different fields of
263 expertise characterizing the group of
264 start-up founders can have positive or
265 negative impacts on a start-up’s
266 success [27]. On the one hand, it
267 improves problem-solving
268 capabilities, learning potential,
269 dynamic capabilities, and diversified
270 perspectives. On the other hand, the
271 coexistence of very different areas of
272 knowledge may also be detrimental in
273 the early stages of a start-up’s life,
274 causing misunderstandings and
275 conflicts, lack of cohesion, poor
276 coordination, and low-quality
277 decision-making. These aspects may
278 negatively impact the efficiency and
279 effectiveness of organizational
280 performance, thus communicating
281 negative signs to investors.

282 In other words, it is not automatic that
283 higher levels of education and a high
284 degree of education heterogeneity
285 are positive for a start-up’s ability to
286 raise funds, and we believe that it is
287 worth investigating the topic further by
288 considering the joint effect of the two
289 dimensions of education on the
290 amount of start-up funds raised. In
291 this vein, some of the questions that
292 this article tries to address are the
293 following: Which education
294 configurations are associated with the
295 most successful start-ups? Does a
296 high level of education improve or
297 worsen conflicts caused by a high

degree of heterogeneity? Does a high
degree of education heterogeneity
favor founder teams with a lower level
of education?

III. METHODOLOGY

To provide answers to these questions,
we analyzed a sample of 1078 start-
ups—corresponding to a total number
of 1725 founders—founded in the U.S.
between 2012 and 2016. Greater
details on the analyses conducted are
reported here [28]. The database
Crunch Base gave us access to
several sets of information, such as the
funds raised by each start-up, the level
of education of each of start-up’s
founders (e.g., high school, bachelor’s
degree, Ph.D., etc.), the number and
the fields of expertise in which they
were specialized when they founded
the start-up (e.g., social sciences,
humanities, hard sciences, etc.), and
their previous entrepreneurial
experiences. Through econometric
analyses, we assessed the impact that
the level of education and the amount
of education heterogeneity have on the
financial resources start-ups collected
in their first round of fundraising. In
particular, we run anOLS regression
setting the funds raised by startup at
the first round of fundraising, and the
level of education and education
heterogeneity as independent
variables. Moreover, to avoid
endogeneity problems, we included
several controls in the analysis. Finally,
tomeasure the interaction between the
two dimensions of education, we
performed amediationmodel that
allowed us to understand how different
configurations of level of education and
education heterogeneity determine
startup access to funds.

IV. RESULTS. COGNITIVE

RIGIDITY AND COGNITIVE

DISTANCE: THE BEST SETS

OF START-UP FOUNDERS

Results show that both education
dimensions have a positive impact on

348funds raised if considered separately.
349This means that the higher the level
350of education of the founders, the
351higher the amount of financial
352resources collected. In the same way,
353a higher degree of educational
354heterogeneity is associated with
355higher funds raised. However, these
356results do not consider the joint effect
357of the two dimensions. Indeed, when
358considering the simultaneous effect of
359level of education and heterogeneity,
360results show tensions between the
361two. Such tensions, in turn, bear upon
362on the ability of start-ups to raise
363funds.

364The disciplines of cognitive and social
365psychology suggest that highly
366educated people develop a so-called
367cognitive rigidity; that is to say, an
368individual who has studied a given
369discipline for a long time, thereby
370achieving a high-level qualification in
371that topic, develops a mindset that
372brings him or her to approach issues
373using the dominant logic of that
374particular discipline. In other words,
375cognitive rigidity reduces an
376individual’s openness to different
377forms of logic [29]. Founders who
378possess a high level of education in
379one discipline tend to pursue
380business success with more
381determination, to develop better
382products and processes, and to be
383better at recognizing and exploiting
384business opportunities. But when
385they interact with cofounders
386educated in different disciplines, they
387may run into conflicts and
388misunderstandings due to cognitive
389rigidity that may prevent them from
390taking full advantage of their
391advanced knowledge.

392Cognitive and social psychology also
393suggest that education heterogeneity
394is a driver of cognitive distance; that
395is, two individuals with different
396backgrounds and kinds of education
397develop different mindsets,
398languages, and priorities over time
399[30] that make communication more
400difficult between them and, in turn,

FOUNDER EDUCATION AND START-UP FUNDS RAISED 3
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401 this stiffens organizational
402 performance. This is detrimental for
403 early stage start-ups that, on the
404 contrary, need great flexibility and
405 quick choices.

406 The findings of our analyses suggest
407 that different combinations of level of
408 education (cognitive rigidity) and
409 education heterogeneity (cognitive
410 distance) have different effects on the
411 funds a start-up raises. Start-ups
412 whose groups of founders present
413 high levels of education and high
414 degrees of education heterogeneity
415 are characterized by a mix of
416 cognitive distance and cognitive
417 rigidity that is detrimental for early-
418 stage start-ups. Teams of cofounders
419 with thorough education in different
420 disciplines present a higher chance of
421 negative group dynamics preventing
422 them from taking full advantage of
423 their advanced knowledge and of the
424 benefits of their diversified skill sets.
425 This mechanism is a threat to start-
426 ups’ prospects because it may hinder
427 the founders’ ability to realize the
428 innovation and technological potential
429 of their start-ups as well as their ability
430 to communicate the start-ups’ value
431 to investors, who consequently

perceive negative signs and are less
willing to provide funding. Of course,
teams of founders characterized by
the joint presence of low levels of
education and a low degree of
heterogeneity are even less likely to
raise funds, since these start-ups do
not show established and verified
expertise, thus signaling low potential
success to investors. Education,
indeed, remains a very important
factor for a start-up’s success and
consequently for investor returns.
This insight is highlighted by findings
on mixing high levels of education
with a low degree of education
heterogeneity, and vice versa. In fact,
teams of highly educated founders
specialized in similar areas of
knowledge are very likely to receive
funds. These start-ups, indeed, are
able to improve products and
processes without wasting time, and
they find shared solutions to
problems. In other words, the
cognitive rigidity of the founders does
not clash with different educational
backgrounds.

Finally, start-ups whose founders
present different areas of expertise,
but with a low level of depth, are also

463very likely to receive high funds.
464Indeed, their cognitive distance does
465not collide with the cognitive rigidity
466that would prevent them from finding
467a shared solution to any problems
468that occur. On the contrary, a diverse
469set of knowledge fields ensures that
470they easily find solutions coming from
471a multidisciplinary approach that
472founders are more willing to accept
473due to their low cognitive rigidity.

474V. DISCUSSION, IMPLICATIONS,
475AND CONCLUSIONS

476The start-up economy is still
477thriving, despite the slowdown
478imposed by the COVID-19
479pandemic. Start-ups need investors’
480funds to survive and overcome the
481initial stages of their life, in order to
482ensure prosperity and success for
483their business ideas. Start-up
484founders, thus, need to convince
485investors to finance their
486entrepreneurial ventures by
487signaling potential success. Among
488other factors, founder education is
489one of the most influential signals
490when pursuing this goal, and this
491article advances the understanding
492of its impact for scholars and

Figure 1. Combinations of level of education and education heterogeneity and their effects on start-up funds raised (source:
authors elaboration on Pinelli et al., 2021).
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493 practitioners. Indeed, it has been
494 highlighted that high levels of
495 education and exposure to different
496 fields of knowledge guarantee
497 positive outcomes for firms.
498 However, in the early stages of a
499 start-up’s life, their joint presence
500 may stand in the way of success
501 due to a clash between cognitive
502 rigidity and cognitive distance within
503 the team of founders, which hinders
504 effective decision-making and
505 organizational performance. Such a
506 result has relevant practical
507 implications that can affect start-up
508 success in raising funds. Indeed, at
509 the beginning of their venture’s life,
510 a start-up’s founders should build a

team that can easily take effective
decisions by choosing one of two
routes: selecting people highly
educated in the same subject or
selecting intermediate educated
people that mix different education
backgrounds. These results are
relevant for entrepreneurs and start-
up founders because they highlight
which conditions are more likely to
communicate potential success to
investors assessing young ventures
in the early stages of their life, and,
in turn, to raise more funds that
guarantee prosperity and success
for their business ideas (see
Figure 1). Indeed, although we
agree that both high levels of

529education and high degrees of
530education heterogeneity are
531powerful tools for each company,
532we demonstrate that in the initial
533phases of their life—when they are
534more vulnerable and exposed to
535failure—start-ups need to carefully
536manage their team compositions so
537as to avoid risks related to the joint
538presence of high cognitive rigidity
539and cognitive distance. Although
540the above-mentioned outcomes are
541already of immediate applicability,
542future research can enrich the
543understanding of how such
544dynamics could change in the
545subsequent stages of a start-up’s
546life.
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