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ABSTRACT

In this dissertation, | examine the micro-foundations of entrepreneurial human capital in
three inter-related essays. In the first essay, | examine the impacts of the use of vague language
by entrepreneurs on venture funding outcomes and identify how human capital associated with
the use of rhetoric moderates that relationship. In essay 2, | further explore the theme of
entrepreneurial language use. Using both archival and experimental data, | test the impact of
complex language on the success of crowdfunding ventures, and examine how this effect
interacts with the presence of external signals of quality. Finally, in essay 3, | build a theoretical
framework exploring how the search processes which underly the aggregation of firm level
human capital resources sometimes lead to negative outcomes. By incorporating search and
complexity theory into the extant theory on human capital aggregation, | generate new insights

into the unintended impacts of the aggregation process over the lifecycle of the firm.



INTRODUCTION

The strategy and entrepreneurship literatures have, over the past several years, begun to
critically consider the level of analysis at which firm-level phenomenon should be studied. In
their earliest forms, discussions of firm strategy and entrepreneurial performance were concerned
primarily with “macro” level constructs which resided solely at the level of the organization, in
contrast to “micro” fields such as organizational behavior, which considered individuals and
their impacts on those around them. The starkness of this divide eventually gave way to the
micro-foundational approach, in which different levels of analysis, especially that of the
individual, were employed to study firm level phenomenon (Foss, 2003; Lippman & Rumelt,
2003).

The micro-foundations literature is broad both in topics and in terms of its own
definition. A seminal work in the field describes it as an effort to address the fact that “there are
no conceivable causal mechanisms in the social world that operate solely on the macro-level”
(Abell, Felin, & Foss, 2008). Most importantly, the mechanisms that are of most concern in the
micro-foundations literature are the individuals who comprise the firm (Felin & Foss, 2005).

It is because of this point that this literature has consistently overlapped with the strategic
human capital literature. The human capital literature’s focus on individuals as a source of
competitive advantage (Becker, 1964; Coff, 2002; Ganco, Coff, El-Zayaty, & Mawdsley, 2020)
pre-dated explicit discussions of micro-foundations as a new direction for macro research. It
ultimately joined those discussions by exploring new elements of the link between human capital
and firm performance, such as the transaction costs of the individuals involved (Coff, 1999;

Raffiee & Coff, 2016) and the social and psychological interactions between people which lead



to firm-level human capital “emergence” (Ployhart & Moliterno, 2011; Ployhart, Weekley, &
Baughman, 2006).

It is this concept of emergence, or aggregation, which is the underlying concern of each
of the essays in this dissertation. Specifically, the three studies herein how the human capital
micro-underpinnings of entrepreneurial performance at the individual level influence firm level
outcomes. The first two studies are empirical explorations of the role of human capital in
entrepreneurial resource acquisition, with a specific focus on individuals’ ability to use and
understand different types of language. The third study builds a theoretical framework based in
the existing literature on the emergent creation of firm level human capital from the individual
level. It explores how the process of problem-solving via the aggregation of human capital has
path-dependent impacts which stretch from the entrepreneurial stage of the firm lifecycle through
to maturity.

Language and human capital have been growing in importance as topics of interest for
scholars researching the micro-foundations of entrepreneurial performance. The language used
by managers and entrepreneurs in particular is an important source of information in situations
where information — especially about performance or potential performance — is lacking
(Clingingsmith & Shane, 2017; Vaara, Sonenshein, & Boje, 2016). Firms’ written and verbal
communications with third parties can be used to form narratives that influence the way they are
perceived (Barry & Elmes, 1997; Harmon, Green, & Goodnight, 2015). Similarly, firms can
strategically focus on various parts of speech or linguistic tools in order to reinforce certain ideas
in the minds of their audience that might help them to achieve goals such as receiving funding or
being considered to be a member of an extant, legitimate group (Glynn & Navis, 2013; Martens,

Jennings, & Jennings, 2007). The exchange of information between managers, entrepreneurs,



and third parties such as venture capitalists is a prime example of what Abell, Felin, and Foss’s
deemed to be “how intentional human action and interaction...produce strategic phenomena”
(2008).

Entrepreneurs’ human capital serves a similar role to language, providing meaningful
information to outsiders about the capabilities and quality of a firm when their ability to show
traditional signs of performance may be limited (Hoenig & Henkel, 2015; Shane & Stuart, 2002;
Stuart, Hoang, & Hybels, 1999). The human capital of new venture founding team members is
known to have significant impacts on a firm’s ability to acquire resources (e.g., funding from
investors). Various streams of literature have noted that things such as previous founding
experience, previous managerial experience, cognitive endowments, and education (especially in
technical fields) are associated with more positive assessments of a firm by potential investors
(Haeussler, Harhoff, & Mueller, 2014; Stuart & Abetti, 1990). Investors in particular observe the
experience and education background of founding team members as a proxy for their human
capital, which is in turn a proxy for the quality of the venture they have founded (Colombo &
Grilli, 2010; De Clercg & Sapienza, 2005). Studies consistently show that the founding team’s
experience is amongst the top criteria that venture capitalists use in choosing to invest in a
venture (Franke, Gruber, Harhoff, & Henkel, 2006; Zacharakis & Meyer, 2000).

The first chapter of this dissertation builds on both the literature on entrepreneurial
language use and entrepreneurial human capital to explore the how individual level human
capital and communication aggregate to impact firm funding outcomes. | analyze entrepreneurial
firms’ use of vague language in their investor facing communications in order to understand the
role such language might play in their funding success. Prior work in management and other

literatures has highlighted the fact that firms have a tendency to use vague language in order to



obfuscate underlying facts which are either negative, unclear, or controversial (Channell, 1994;
Guo, Yu, & Gimeno, 2017). As a result, audiences generally associate the use of such language
with being low quality or untrustworthy (Colwell, Hiscock, & Memon, 2002; Neu, 1991). At the
same time, however, speakers who are able to understand and build a rapport with their
audiences may instead be able to tap into other, positive elements of vague language, such as
indicating membership in an in-group, or drawing on shared informal knowledge and norms
(Leech, 2000; McGee, 2018). | hypothesize in this study that in general, the use of vague
language will be associated with inferior funding outcomes for entrepreneurial firms. However,
drawing on the entrepreneurial human capital literature, I also propose that firms whose founding
members are particularly skilled in the use of language will be able to extract value from the use
of vague language by understanding their audience and tailoring messages to their needs.
Another area in which discussions of language and human capital have become focal
points of research is the literature on crowdfunding. Crowdfunding is a setting in which language
is especially important due to the fact that on most crowdfunding platforms, the written “pitch” is
the primary source of information for potential investors. Due to this, a growing literature has
examined the way that crowdfunding entrepreneurs use language in their pitches. A variety of
traits of language have been shown to have an impact on crowdfunding outcomes, such as
positivity (Anglin, Short, Drover, Stevenson, McKenny, & Allison, 2018), exciting or inclusive
language (Kaminski & Hopp, 2019), and appeals to rationality (Patel, Wolfe, & Manikas, 2020).
In addition, the nature of the project itself — for example, whether it has social impacts or is
purely a for-profit enterprise - has been shown to interact with which approaches to narrative

work best (Parhankangas & Renko, 2017).



Whilst the human capital of crowdfunding entrepreneurs has many of the same signaling
impacts as that of entrepreneurs in other contexts, perhaps what is more important in the
crowdfunding literature is the human capital of potential investors. An early and enduring
concern in the crowdfunding space has been how “naive” investors, who are not professionals in
investing nor subject matter experts, might not be able to discern low from high quality projects,
or even fraud from legitimate business (James, 2013; Morsy, 2013). This led to many studies of
the outcomes of crowdfunding and general crowdsourcing of ideas, with a core finding that,
surprisingly, crowds on the whole perform nearly as well as professionals at identifying and
choosing winners (Da & Huang, 2019; Palley & Soll, 2019; Schijven & Hitt, 2012).

The second chapter of this dissertation expands on these themes by exploring language
complexity. Language complexity, or general ease of reading, has received some attention in the
management literature as a determinant of certain firm outcomes (Guo, Sengul, & Yu, 2020). It
has received relatively less attention in the context of crowdfunding, despite the fact that it is a
naturally relevant aspect of language when the defining characteristic of the audience is their
lack of technical knowledge and experience. In addition to the likelihood that unsophisticated
investors may prefer simpler communications, an existing literature in linguistics highlights the
fact that most audiences in fact have negative associations with complex language, and prefer
simple, straightforward language instead (Burke & Greenberg, 2010; Geppert & Lawrence,
2008). As a result, in this study | explore the impact of language complexity on crowdfunders’
willingness to invest in a project, and how that language might interact with other signals of
quality that are available to them. In this case, individual level interactions between the
entrepreneur and each funder, facilitated by language, aggregate into the overall crowdfunding

success (or failure) of the project.



This dissertation also explores the actual mechanisms by which human capital
aggregates. A key question for the micro-foundational literature, especially in terms of human
capital, is understanding how and why individual skills become usable at the firm level (Crocker
& Eckardt, 2014; Ployhart & Moliterno, 2011; Ployhart, Nyberg, Reilly, & Maltarich, 2013;
Ployhart, Weekley, & Ramsey, 2009). Broadly, this work makes use of Kozlowski and
Klein’s (2012) concept of “emergence”, a term which describes a phenomenon (in this case,
firm-level human capital) which has its origins in individual knowledge and behavior but is
somehow “amplified” into a higher level construct. An exemplar of this stream of research can
be found in Ployhart and Moliterno (2011) which describes a multilevel model of “emergent”
human capital resources which originate in the knowledge, skills, and abilities (KSAOs) of
individuals. Via social and affective processes, individuals’ KSAOs become available for use by
the firm in an amplified (but only partially isomorphic) form.

Building on this literature, the final chapter of this dissertation is a theoretical exploration
of the path dependent impacts of the search and problem-solving processes which individuals
engage in in order to build firm level human capital resources. Responding to the generally
positive view of human capital aggregation in the emergence literature, this study highlights the
circumstances under which the impacts of this process can be negative. The process of
aggregating human capital at the individual level to build firm-level resources is an exercise in
search and problem-solving. By considering the complexity and dynamism of the problem
spaces underlying these search processes, this study builds a framework in which building firm-
level human capital resources may result in both the creation and destruction of value.

Importantly, this paper considers the nature of firm problems at the entrepreneurial stage and



onward, and how decisions taken early in a firm’s life impact their ability to make other
decisions later.

In its entirety, this dissertation makes a number of contributions to our collective
understanding of the micro-foundations of entrepreneurial success via human capital. The first
two chapters expand on how human capital at the individual level impacts the firm-level
outcome of entrepreneurial funding, as well as the role that language plays in the relationship
between human capital and funding outcomes. The final chapter, meanwhile, returns to the
fundamental question of the micro-foundational literature and proposes new and counter-
intuitive theoretical perspectives that are derived from the time-dependent nature of firm
problems and the path-dependent impacts of decisions made at the entrepreneurial stage of a
firm’s life. Together, these studies aim to broaden the purview of the micro-foundational

literature on human capital with a focus on entrepreneurial firms.
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ESSAY 1: LOUD AND (NOT SO) CLEAR: VAGUE LANGUAGE, FOUNDING TEAM
HUMAN CAPITAL, AND RESOURCE ACQUISITION
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Abstract:

Investors look to the language a firm uses for information that may not be available
otherwise, especially in entrepreneurial settings. One aspect of language that is garnering greater
attention in the management and other business literatures is vagueness. Vague language is often
viewed negatively by audiences due to its association with obfuscation and avoidance of detail.
However, some work in linguistics implies that the use of vague language can have positive
impacts if the speaker understands the needs of the audience. This study explores the use of
vague language and its relationship with entrepreneurial funding outcomes, as well as how it
interacts with the skills of the entrepreneurial founding team. I hypothesize and find that in
general investors are less interested in firms which use vague language. However, the positive
impacts of vague language use become apparent when firm founders have human capital
endowments associated with the effective use of language and the ability to understand audience

needs.
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INTRODUCTION

“The pitch is pretty paramount to our investment decision... we re not the experts, we don’t
know the people that deeply...how do you differentiate between pitches where they re essentially
saying the same things? It comes down to the nuances. ” — Excerpt of interview with anonymous
Bay Area venture capitalist

Investors generally cannot observe the underlying quality of a firm before they invest in
it. As a result, they rely on observable signals that may provide information about quality. A
large literature has developed exploring the ways that the language used by entrepreneurs and
their firms serves as an informative signal to potential investors (Clough, Fang, Bissa, & Wu,
2019; Guo Sengul, & Yu, 2019). Entrepreneurs are aware of this and use language in a strategic
manner as a result. They communicate information using specific types of language and are
selective about the information they share (Bermiss & Murmann, 2013; Martens, Jennings, &
Jennings, 2007; Steigenberger & Wilhelm, 2018).

Given the high levels of uncertainty experienced by entrepreneurs, this strategic
communication process will necessarily involve the communication of unclear or uncertain
information. Despite this, there is minimal work exploring whether and how entrepreneurs
communicate such information verbally to potential investors. While some work in accounting
has highlighted the likelihood of established firms to use complex language to obfuscate negative
outcomes in annual reports (Neu, 1991), this work does not address ambiguous, unclear
information, nor does it address the uniquely uncertain circumstances faced by entrepreneurs
seeking funding.

Literature in linguistics has illustrated that when individuals are uncertain about the value
or veracity of what of they are saying, they tend to hedge more and use vague language to avoid

addressing underlying issues (Drave, 2002; Lakoff, 1973; Milanovic & Milanovic, 2010). In

general, readers and listeners of vague language associate it with dishonesty, lack of precision,
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and low performance/low reputation (Carpenter, 1990; Dulaney Jr, 1982; Short & Palmer, 2007).
However, in some circumstances, vague language has been shown to “carry relevant contextual
implications” (Jucker, Smith, & Ludge, 2003). This can include focusing attention in particular
directions and using language that takes into account the beliefs, viewpoint, or knowledge of the
intended audience (McGee, 2018).

Given these two potential reactions, in this study | explore the varying impacts of
entrepreneurs’ use of vague language on their funding success, and under which circumstances
these outcomes may be positive or negative. | argue that in general, vague language will result in
worse funding outcomes in terms of both number of investments and the breadth of investors
willing to invest in a firm, due to the negative connotations audiences have regarding such
language. However, relying on insights from the strategic human capital literature, | also propose
that firms with founders who are particularly skilled at the use of language — especially in terms
of tailoring messages for specific audiences — will actually benefit from the use of vague
language due to their ability to use framing and contextual clues to overcome the general
negative connotations of the language style.

Specifically, I propose that, while the main effect of vague language on funding
outcomes will be negative, rhetorical skills embodied in founders® with prior experience or
education centered primarily on the use of rhetoric will positively moderate this relationship.
Literature on human capital and founding teams has broadly ignored the implications of rhetoric-
oriented human capital, either alone or alongside the traditional business and technical human

capital constructs. This study aims to address this gap in an entrepreneurial setting.

! Above and beyond any basic rhetorical ability of founders with more traditional business and technical
backgrounds.
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In order to unpack the impacts of vague language and founders’ rhetorical skills on firm
funding, | observe approximately 30 years of venture capital investments in U.S.-based
entrepreneurial ventures, as well as the educational and professional backgrounds of the founders
of the target firms. Using a measure primarily situated in computational linguistics, the type-
token ratio (TTR), | obtain an objective measure of the vagueness of investor-facing language
used by firms on the Crunchbase database. In addition, by categorizing founders’ human capital
as oriented toward rhetoric, business, or technical aspects (or any combination of the three), | am
able to observe relationships between different founding team formulations and different types of
funding outcomes for firms across multiple industries.

My findings are consistent with the theory and indicate that in general, the use of vague
language by firms is associated with a reduced number of investments and fewer overall unique
investors. At the same time, the presence of a founder with rhetoric-oriented prior experience or
education on a firm’s founding team is associated with greater success on these measures when
vague language is used. | also consider the quality of firms, not only by controlling for
observable quality traits, but by explicitly hypothesizing that firms that use vague language have
worse long-term outcomes in terms of firm exit, in line with the supposition that the use of vague
language is triggered by uncertain or negative underlying facts.

This study contributes to both the entrepreneurship and strategic human capital literatures
in two primary ways. First, it adds to the nascent literature using text analysis techniques to
understand how entrepreneurs’ rhetoric may impact their investment outcomes by highlighting
the importance of vague language and noting that not all founders will have the same efficacy in
wielding it. Second, it bridges the gap between the literature on entrepreneurial

storytelling/communication and the broader human capital literature, especially with regards to
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founding teams, by introducing novel theory surrounding the importance of rhetoric-oriented
human capital as a conduit through which entrepreneurs successfully acquire resources from
third parties.

THEORETICAL MOTIVATION

The Role of Rhetoric in Entrepreneurial Ventures

“You need a cohesive story...a ‘why us’ and a ‘why now’. You need to have a good story and you
need to know how to present your idea, your experiences, the opportunity, in a way that makes
sense to someone who's not necessarily an expert. We are not experts in, I would say, any of the
areas we invest in.” — Bay Area venture capitalist

Written and verbal language are key elements of the entrepreneurial funding process.
Entrepreneurs engage in the strategic use of language when preparing business plans, giving
pitches to investors, writing founder biographies, and preparing any outward facing rhetoric that
expresses vital information about the firm and the founding team to external parties. Founders
must clearly express who the founding team is, what the firm does, and convince others of its
value proposition (Arthurs & Busenitz, 2003; Cooper, Woo, & Dunkelberg, 1988). Entrepreneurs
must embed the information they wish to reach third parties in the language they use, and
investors and other stakeholders attempt to assess the potential quality of a firm in the language
directed at them (Amit, Glosten, & Muller, 1990; Zott & Huy, 2007).

A growing literature has attempted to highlight the different impacts different facets of
language have had on firms. The use of particular types of idioms and wording has been shown
to help firms navigate uncertainty (Cornelissen, Mantere, & Vaara, 2014; Weick, 1995). Specific
to the investment context, angel investors have been illustrated to focus on clarity and

understandability of an entrepreneur’s pitch when determining whether they will provide them

with funds or not (Clark, 2008). Martens, Jennings, & Jennings (2007) show through qualitative
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and quantitative analysis of initial public offering prospectuses that firms which employ certain
types of entrepreneurial narratives receive more resources than others.
Vague Language: Its Intentions and Interpretations

A trait of language that has received significant attention in linguistics and other fields,
but remains less explored in business, is vagueness. Vagueness in language is defined as an
effect caused by a speaker? in which “the information [received] lacks the expected precision”
(Austin, Urmson, & Sbisa, 1975), or “that which modifies a linguistic item...to make its meaning
less precise” (Drave, 2002). Vague language is associated with the concept of hedging, in which
a speaker “attenuates...the full semantic value” of the language they are using by adjusting their
choice of words (Fraser, 2010).

The concept of intentionality in speech is an important one in terms of vague language
use. Linguists consider the use of vague language to be a strategic decision on the part of a
speaker (Channell, 1994; Ruzaité, 2007; Zhang, 2013). In this view, the intentional use of vague
language is generally the product of a desire on the part of the speaker to obfuscate the true
meaning of their utterance. A speaker may lack information, desire to avoid sharing unflattering
information, or simply wish to avoid too full a commitment to a particular view or opinion
(Fraser, 2010; Milanovic & Milanovic, 2010).

Alternatively, the use of vague language may be tied to information problems on the part
of the speaker. A speaker with a poor understanding of the issues being described to the audience
may lack strategic clarity due to their fundamental uncertainty (Parnell, 2013). Without a precise

understanding of the information being conveyed to the audience, the speaker is less likely to use

2 In this study, I use the term “speaker” to refer to the individual using language. The language itself may be written
or spoken. Similarly, an “utterance” can be interpreted as a “unit of language” which is not necessarily spoken
aloud.
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precise language even if their intention is to disclose all information available to them. For the
purposes of this study, | take the position that the use of vague language is an intentional
decision, as this is consistent with the prevailing theories in linguistics as well as extant work in
management and other business disciplines regarding impression management.

Unsurprisingly, there is a significant literature highlighting the negative connotations of
vague speech due to its tendency to be used to mitigate the negative connotations of more precise
language (Leech, 2000). Especially in the accounting literature, a variety of studies on language-
based impression management have highlighted self-serving uses of vague language and general
hedging (Brennan, Guillamén-Saorin, & Pierce, 2009; Neu, 1991). The core of this literature is
that managers wish to obfuscate negative information, and as a result communicate with third
parties using language that allows them to avoid sharing this information without explicit
dishonesty (Adelberg, 1979; Courtis, 1995). The same is surely true of entrepreneurs; an
entrepreneur in search of funding is likely to act in a self-interested manner and, as a part of their
many utterances to potential investors, is likely to engage in vague language.

These efforts do not go unnoticed by their audience, however. The use of vague language
has been linked to perceptions of apprehensiveness or deceptiveness on the part of the speaker
(Colwell, Hiscock, & Memon, 2002; Dulaney Jr, 1982; Geppert & Lawrence, 2008; Zhou &
Hripcsak, 2007). This contrasts with more concrete language, which is viewed as straightforward
and assertive (Carpenter, 1990). In the case of entrepreneurial investment, potential investors
closely observe the language used by entrepreneurs in order to obtain information that is not
otherwise available. A close examination of vague, hedging language is likely to lead audiences,
especially knowledgeable ones such as venture capitalists, to question whether negative

information is being obfuscated by the speaker. It is therefore unlikely that audiences are
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unconcerned with vague language, and that they will not only take note of it, but are likely to
allow it to affect their impression of the focal firm and, as a result, their investment decision.

In line with this, | hypothesize that the use of vague language by entrepreneurs will
generally be associated with less success in acquiring external funding.

Hypothesis 1: Firms which use vague language in investor-facing communications will

be less successful at acquiring investments over time than those that use more concrete

language.

It is worth noting, however, that despite the generally negative connotations of vague
language, there are circumstances in which it is viewed as positive. Vague language can be used
by the speaker to engage in “implicit communication” that indicates to the listener that there is a
shared understanding, experience, or common ground between the speaker and the audience
(McGee, 2018; Overstreet & Yule, 1997). It is therefore possible for the speaker to use “strategic
imprecision” (Leech, 2000) to create a feeling of rapport with the audience, thus mitigating
negative elements of both the language and the uncertain facts underlying it (Cheng & Warren,
2001; Gassner, 2012; Zhang, 2013). This does not mean that this sense of closeness or rapport
necessarily exists between the speaker and the audience; simply that the language implies its
existence, thus engendering positive interpretations on the part of the audience when parsing
“gaps” in the details that would be present in more concrete language (McGee, 2018).

But when will entrepreneurs be able to achieve this outcome rather than the negative
outcome generally associated with vague language and underlying uncertainty?

In order to assess this, one must return to the entrepreneurship and strategy literature to
determine which other factors play a role in the reactions of the firm’s audience — i.e., investors.

Understanding what drives investors’ decision-making when assessing an entrepreneurial
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venture can inform our understanding of when vague language will be negative in its impacts
and when it will be positive.

Like the language used by a firm, the human capital of the founders of a firm has been
shown to be associated with changes in the degree of success the firm has in terms of investment.
Founding team human capital is associated with more positive assessments of a firm by potential
investors and increased investment from them (Colombo & Grilli, 2010). Founders who have
previously founded or managed firms, as well as founders who have specific skills that investors
associate with superior performance are assessed positively by investors (Haeussler, Harhoff, &
Mueller, 2014; Stuart & Abetti, 1990). Since external parties like investors are not able to
directly observe quality, they rely on the traits of founders to provide information that is
otherwise unavailable.

Traditionally, the literature on founders’ human capital has focused on founders with
business-oriented skills and technically-oriented skills, due to the link between these skillsets and
basic firm functions. However, | propose that another skillset is relevant in the funding stage —
the skill of using language effectively. If the traits of a firm’s language are informative for (and
potentially persuasive to) external parties like funders, it is clear that individuals with a greater
degree of skill in using language will have an impact on the firm’s success in using specific types
of language.

In the case of vague language, this is especially true. As set out above, one of the primary
differentiators between vague language which is perceived negatively and vague language that is
perceived positively is the tailoring of that language to a nuanced understanding of the
audience’s preferences and knowledge. Individuals trained in the art of rhetoric and strategic

communication are especially focused on the understanding of one’s audience and how to tailor
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messages specifically to their preferences (Christopher, 2013; Fleming, 1998; Paretti, 2006). As
a result, efforts to educate professionals across fields in the art of audience awareness in rhetoric
have proliferated (Carvalho, 2002; Druschke & McGreavy, 2016; Overington, 1977). Further,
individuals with education or professional experience relevant to the effective use of rhetoric
have been trained to understand appropriate word choice and sentence structure (Beck,
McKeown, & Kucan, 2008; Faigley, Daly, & Witte, 1981; Glisan, Uribe, & Adair-Hauck, 2007).

Given this, it is likely that when the founding team of a firm has individuals with these
specific skills, they will be more capable of leveraging the positive elements of vague language.
The “strategic imprecision” mentioned previously relies on understanding the needs and
expectations of an audience, a task that these individuals are well-suited for. Firms which have
access to this set of skills should be able to therefore bypass the negative impacts of vague
language use and access its benefits.

In the case of entrepreneurs appealing to investors, the use of strategic imprecision may
take the form of using descriptions of the underlying business or industry that are vague enough
to appeal to a broad audience of investors without appearing to obfuscate or reveal uncertainty
on the part of the entrepreneur. For example, instead of using technical terms that are directed at
only the most likely audience for a firm, entrepreneurs may describe the underlying business in a
number of disparate ways, each likely to appeal to a different audience. They can then generate
the sense of a shared understanding/rapport with many types of investors without actual being
committed to the specifics of that audience.

In line with the above logic, I hypothesize the following:

H2: Firms whose founding teams have a greater endowment of human capital associated

with rhetoric and communication will have superior funding outcomes when using vague
language than those teams that have lesser endowments of that type of human capital.



23

It is worth noting of course, that as explored earlier in this study, that vague language is
generally employed due to uncertainty or discomfort with underlying information — it is a form
hedging, primarily deployed to soften negative perceptions or avoid sharing information that
may be received poorly. As a result, I further hypothesize that even those firms that are
successful in using vague language to attract funding will not have superior performance in
contrast to those that do not — rather, they will have lower performance, as this language is being
used to hedge with regards to uncertain (or negative) underlying facts.

H3: Firms that use vague language and achieve superior funding outcomes will have

lower performance outcomes relative to those that do not use such language.
METHODS
Data and Context

In order to test these hypotheses, | have hand collected a dataset beginning with all of the
venture capital investment events that occurred in the United States from 1990-2019 on the
subscription investment database Crunchbase Pro®. Crunchbase has been illustrated to be an
exhaustive repository of investment events which rivals other commonly used databases (Block
& Sandner, 2009; Tarasconi & Menon, 2017). A thirty-year window allows me to capture a wide
variety of industries and market circumstances in my data, as well as to allow for sufficient time
to observe the entire lifecycle of a large portion of the firms in the sample (i.e., from inception to
exit, either via acquisition or failure). The final combined dataset is comprised of approximately
44,000 unique investment events, 10,000 target companies (spanning 119 industries), as many

biography texts for each target company (as examples of investor-facing rhetoric), 1,600

% For support on why venture capital is an ideal setting for this study, see Clough et al, 2019 and Huang et al, 2020.
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investing companies, and 22,000 individual firm founders. This comes to a total of 52,796
observations.

Measures

Dependent Variables

The level of analysis for this study is the target firm, and accordingly, all variables are
either initially measured at the firm level (target or investor firm, respectively, depending on the
variable) or aggregated from the individual level to the firm level (in the case of individual
measures like founders’ human capital).*

Ideally, I would be able to observe all companies that sought funding during the period
under observation, and thus operationalize “acquiring funding” in terms of firms that do and do
not receive funding. Unfortunately, as with nearly all investment data, Crunchbase data is limited
to those firms that receive funding. Accordingly, I must operationalize “acquiring funding” in a
way that is conditional on the receipt of initial funding.

If the operationalization of the construct of acquiring funding must be conditional on
initial funding, there remain two primary axes on which to observe greater success. First would
be the number of times a firm receives funding over the time it is observed in the data. This is
fundamentally a reflection of the firm’s success at engaging in the act of seeking funding and
succeeding in doing so repeatedly. This includes both receiving investments from multiple
sources and receiving investments from the same source repeatedly. In line with this, one of the
dependent variables I use in this study is a count of the total number of investments received by

the focal firm over the course of the time period covered by the data.

4 It should be noted that the models used in the analyses set out in this paper generally include both variables that
vary over time as well as variables that are stable over time.
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Alternatively, one may consider the number of unique investors that invest in the focal
firm as a measure of its success in acquiring funding. This eliminates the consideration of
receiving multiple investments from one investor, and instead measures the firm’s success at the
task of acquiring funding across a broad audience. This is an especially relevant measure for the
purposes of this study, as the use of vague language is a potential avenue to appealing to broad
audiences without committing to the specifics required for a single audience. Accordingly, the
second dependent variable in this study is a count of the total number of unique investors who
invest in the focal firm over the course of the time period covered by the data.

These measures are in line with extant work on venture capital financing (Gompers &
Lerner, 2001; Gompers & Lerner, 2004; Gompers, Lerner, Blair, & Hellman, 1998).
Entrepreneurs have a demand for venture capital funding and each instance of funding, as well as
each individual investor that chooses to invest in the firm, represents a success on the part of the
entrepreneur in terms of acquiring desired resources, especially given that the size (in dollars) of
each investment is controlled for in the analyses. As mentioned above, each of these
operationalizations carry different implications in terms of the underlying mechanism of the
relationship between the independent and dependent variables. Number of investments may
reflect an element of escalation of commitment on the part of the investor, while total number of
unique investors may reflect a greater degree of success in making the underlying venture
appealing to broad audiences. Neither interpretation takes away from the fact that each are
reasonable proxies for “acquiring funding”, and the implications of both will be explored in the
discussion section.

Finally, for H3, I also consider one of the most important measures of performance in

terms of investment, which is firm exits. For each investment target in the data, | am able to
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observe whether they have ever engaged in an initial public offering of shares (IPO) or been
otherwise acquired. | thus construct a binary variable which is equal to one if the focal target
firm is ever acquired or engages in an IPO, and zero if it never does either during the years
observed.

Independent Variables

The first primary independent variable is vague language. Language vagueness is
captured in this study using the type-token ratio (TTR) of the Crunchbase biography texts for
each firm. The TTR is a measure of lexical diversity which finds its roots in computational
linguistics (Cunningham Kevin & Haley Katarina, 2020; Hess, Ritchie, & Landry, 1984). The
TTR is measured as the ratio of unique words to total words in a piece of text. While there are
multiple types of TTR measures with slight differences between them, I use the Ure Lexical
density measure, which uses the total number of words in the text, as opposed to the total number
of clauses, as per the Halliday Lexical density measure (Biber, Connor, & Upton, 2007; Castello,
2008).

The TTR is an appropriate measure of language vagueness as per the linguistics
literature, where it has been associated with lack of clarity and precision (Short & Palmer, 2008).
More specifically, studies have noted that a greater TTR indicates apprehension, caution, and
potentially deception on the part of the speaker (Carpenter, 1986; Colwell et al 2002; Dulaney,
1982; Geppert & Lawrence, 2008). This contrasts with low TTR statements, which have been
deemed to be more precise, assertive, and concrete (Carpenter, 1990). As a result, in this study, a
higher TTR for a communication indicates more vague language.

In addition to vague language, | also must measure the human capital of the firm

founders, both in terms of rhetoric-oriented human capital and other primary types. In order to
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both consider the novel elements of human capital introduced in this study as well as taking into
account the historic work on it, | categorize human capital as either rhetoric-oriented, business-
oriented, or technically-oriented. In order to assess the human capital composition of a founding
team, | first must determine which, if any, of these types of human capital each individual
founder in the dataset has. | do this based on the education and work experience of each
individual.

Previous work has proxied business-related human capital with past experience in
managerial positions, as well as educational attainment in business-related fields, while proxying
technically-oriented human capital with experience in R&D, design, engineering, and so on
(Colombo & Grilli, 2005). Alongside practical experience, academic education creates not only
domain-specific knowledge but conceptual skills and abilities that can shape individuals’
approaches to strategizing (Brinckmann & Kim, 2015; Honig, 2004).

In line with the above, in order to determine if an individual has business-oriented human
capital, I first flag whether any of their educational experiences involve degrees in fields that are
traditionally associated with primary business functions®. | then do the same for each individual’s
work experience, performing keyword searches for position titles that indicate the individual
would have familiarity with primary business functions. I perform the same procedure for
technically-oriented capital®.

For rhetorically-oriented human capital, | capture educational keywords such as

“literature”, “rhetoric”, “journalism”, and so on. From the professional side, I capture job titles

that are generally associated with the aforementioned educational backgrounds, as well as jobs

5> Accounting, finance, marketing, operations, etc. A full list of these fields is available in Appendix B.
& | capture keywords associated with STEM (science, technology, engineering, and mathematics) fields. This list is
also in Appendix B.
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9% 6

such as “editor”, “writer”, etc. In addition, since these skills are less clearly associated with
major professional fields than either business or technical skills, 1 use the U.S. Department of
Labor’s O*Net website to identify fields that are considered to be associated with strong verbal
and/or written language skills. O*Net is a free federal public database meant to provide the U.S.
labor force with information on jobs and the skills that are most associated with them. One
category of abilities by which jobs are sorted is “Cognitive Abilities”, with the relevant sub-
categories “oral expression”, “oral comprehension”, “written comprehension” and “written
expression”. I supplement the other rhetoric-related jobs with some of the top scoring jobs on
these lists that are not clearly already associated with either business or technical human capital.
This nets only a small number of notable additions, such as law, history, and political science.
For a full list of keywords used to capture job titles and degrees, see Appendix B.” 8

If an individual has a business background in either their education or job experience,
they are tagged as a “business founder”. I then aggregate the individual tags at the firm level and
mark each firm with at least one “business founder” as having business-oriented human capital
on their founding team. Similarly, if a founding team for a firm has one “technical founder”, they
are flagged as a team having technically-oriented human capital, and the same is done for
“rhetorical founders”.

| use these tags as the basis of two primary measures of human capital composition on a
funding team. The first, founding team human capital ratio, is a ratio of founders on the team

who fall into each of the three categories. In this measure, rhetoric, technical, or business human

capital is a binary variable at the individual level, and a ratio at the firm level — so, for example, a

" Any individual in the dataset may be flagged as having one, two, or all three of these types of human capital.

8 It is worth noting that, perhaps contrary to expectations, over 18% of founders have some form of rhetoric-oriented
human capital. Presuming this sample is representative, this skillset is present in a notable portion of the population
of entrepreneurial founders.
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firm with three founders, one of whom has had any education or experience tagged as rhetoric-
oriented, will have a rhetoric-oriented human capital ratio of 0.33.

The second measure, founding team human capital tenure, takes into account the length
of time the individual spent in the position where they derived the relevant experience. At the
individual level, this is the number of days an individual spent in any professional position that
has been tagged as being relevant to one of the three focal types of human capital. At the firm
level, this is the aggregate of days relevant to each type of human capital across all founders. It
should be noted that this measure ignores education, as the data do not allow consistent
observation of the time spent acquiring relevant degrees, and even when such data is available,
there is not a great deal of meaningful variance due to the relatively standard lengths of various
degree programs.

Finally, I interact both measures with the focal firm’s TTR to test whether changes in
language vagueness have a differential effect with different human capital backgrounds.
Control Variables

In these analyses | control for a number of firm and investment level factors. From the
firm side, 1 control for number of firm founders, number of employees, whether or not the firm
had a patent at the time of investment, and the age of the firm at the time of investment. I also
attempt to control for major indicators of firm quality. | include a binary variable showing
whether any of the firm founders has a master’s or Ph.D. degree, and I control for the logarithm
of the size of the focal investment in dollars.

| also control for two major factors of the structure of the investment: whether the focal
investor was the “lead” investor on the focal investment, and how many investors were involved

in the focal investment. Syndicating an investment — i.e., leading an investment round with
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multiple other investors taking part — is one way that VVCs attempt to diversify their risk while
also ensuring that they pick a high-quality venture to invest in (De Clercq & Dimov, 2008;
Lerner, 1994; Sapienza & Gupta, 1994). In fact, the vast majority of investments are syndicated
(Makarevich, 2018). The lead VVC, who sets the price of the investment round and generally
manages interactions with the target, selects syndicate members based on its needs and therefore
has significant impact on the nature of the overall investment and the syndicate’s approach to it
(Gompers & Lerner, 2004; Hopp, 2009; Stuart & Sorenson, 2007). Accordingly, the lead
investor may behave differently than other investors in a systematic way. The variable lead
investor is a binary variable that controls for this.

The primary impact of syndication is on quality. The sharing of information amongst
investors of differing experience may lead to a better understanding of the underlying quality of
a given investment opportunity (Bygrave, 1987; Dai, Jo, & Kassicieh, 2012). Because of this,
syndicated investments may be systematically different than non-syndicated investments. The
variable number of lead investors is a discrete variable which is a count of the number of lead
investors involved in a syndicate on the focal investment round.

| also include a number of fixed effects. Year fixed effects are included to control for
confounding factors related to any particular year in the data. Since geographic distance
influences investment decisions, | include state fixed effects which capture the location of the
target venture. | include investor fixed effects to further control for idiosyncratic traits and
behaviors of investors that I cannot observe using other variables. Industry fixed effects are
included to partial out systematic differences between the different industries of the focal target
investments. Finally, I include funding round fixed effects to control for the stage of the focal

investment. The focal data is comprised of investments that range from seed funding rounds to
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venture capital rounds A through F, and each round represents differing needs and different
levels of development and sophistication at the level of the target firm. Controlling for this helps
to eliminate the confounding factors associated with these differences.

In order to control for individual investment firms’ experience in a focal industry, which
may impact their investment patterns, | include two measures. First, | include a dummy variable,
repeat, which controls for whether the focal investor has ever previously invested in the focal
industry. Second, I include a continuous variable, diversifying percentile, which is a measure of
how related the industry of the focal investment is to the average of the industries that are
already in the investor’s portfolio. This is calculated as an adjusted measure of co-occurrence of
any two industries in the totality of the data, where -1 indicates completely unrelated industries
(i.e., they never co-occur in one portfolio in the data) and where 1 indicates perfectly related
industries (i.e., they always occur together in the data).

The final set of controls is included in order to support the validity of the language
vagueness measure. It is possible that lexical diversity (TTR) is proxying for the underlying
complexity or innovativeness of the focal firm’s business. Accordingly, | include variables at the
industry level that control for the complexity and innovativeness of the space in which the focal
firm functions. First, I include a count of the granted patents in the focal industry (granted).
Then, using the National Science Foundation’s Business R&D and Innovation Survey for the
year 2016, | include the total percent of process & product innovations reported in the focal

industry (innovation percentile).
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Analysis

I use both Poisson models and ordinary least squares models to complete the analyses for
this study. They produce quantitatively and qualitatively similar results, so I present the OLS
results here for ease of interpretation.

[Insert Table 1.1 about here]
Results

Table 1 provides summary statistics and correlations between all variables included in
these analyses.

To test H1 and H2, I run a series of regressions using number of investments and total
number of investors as the dependent variables, including vague language as the primary
variable, with and without human capital interaction terms. The findings are as follows:

[Insert Tables 1.2 and 1.3 about here]

As illustrated in the table, a one-point increase in the TTR is associated with
approximately 2.3 fewer investments over time for the focal firm (p<0.001), and is marginally
associated with 0.5 fewer unique investors (p<0.1). This supports H1 — the use of vague language
is associated with less funding success.

Turning to the founding team human capital results, the main effects of rhetoric-oriented
human capital on funding outcomes are negative. Specifically, an increase in the ratio of
founding team members with rhetoric-oriented human capital is associated with a decrease of
approximately 1.3 (p<0.001) in number of investments and 0.8 (p<0.001) unique investors,
respectively. The same is true for rhetoric-oriented human capital tenure, with a decrease of 1.6
in terms of number of investments (p<0.001) and 0.5 unique investors (p<0.001). While I did not
hypothesize about this relationship, it is worth nothing how these findings inform the relationship

between human capital, vague language, and funding.
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These findings contrast with the interaction terms between rhetoric-oriented human
capital and vague language. A greater ratio of rhetoric-oriented human capital when paired with
vague language is associated with an increase of 13.3 total investments (p<0.001) and 8.3 unique
investors (p<0.001). In terms of tenure, investments increase by 7.6 (p<0.001) and unique
investors increase by 1.9 (p<0.05). These findings support H2 — founding teams with greater
endowments of rhetoric-oriented human capital appear to have superior funding outcomes when
using vague language.

Finally, I consider firm performance as the dependent variable in Table 4. As
hypothesized in H3, firms that use vague language are associated with lower rates of acquisition
and IPO, regardless of the presence of rhetoric-oriented human capital. This supports the
supposition that vague language is being used by these firms to draw attention away from or
obfuscate negative underlying quality issues.

[Insert Table 1.4 about here]
Robustness Tests

In order to determine the robustness of these findings, | run a series of alternative
specifications of these analyses. | consider a number of possibilities in terms of what may drive
the associations found in the main analyses in order to determine what changes to make to test
their robustness.

One potential issue is certain types of education or experience that could be considered to
exist at the intersection of business and rhetoric-oriented human capital. Chief amongst these are
public relations and marketing. Degrees and/or professional experience in these fields involve

both a large amount of verbal communication as well as understanding of primary business
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functions. In the original specifications, public relations is treated as a rhetoric-oriented field and
marketing is treated as a business field.
[Insert Tables 1.5, 1.6, and 1.7 about here]

| run a series of specifications here that imagine different classifications based on the
above. Table 5 shows the results of the analyses excluding PR from the rhetoric-oriented
category and including it in business, while Table 6 shows the results of the analyses when also
shifting marketing from the business category to the rhetoric category. As per the results in
Tables 5 and 6, the results remain primarily qualitatively similar under all of the robust
specifications.

Another potential concern is the inclusion of legal backgrounds as a rhetoric-oriented
field. While this makes sense both intuitively and in line with the skill categorizations available
on O-Net, one could argue that knowledge of the law might have significant, non-
communication-based impacts on a firm’s ability to succeed and to attract the interest of
investors. As a result, | run separate analyses excluding legal skills from the human capital
categories entirely. The results in Table 7 show that this also has no impact on the results in
qualitative terms.

Endogeneity

Another potential issue is endogeneity. While these results indicate that firms vague
language use is generally negative, and firms with greater endowments of rhetoric-oriented
human capital use vague language to positive effect, team composition and language use are
endogenous to the firms themselves. It may be that some other, unobserved, omitted variable

impacts team and language issues as well as funding outcomes.
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Addressing this issue in a study such as this one is complex, since the traditional
identification approach of using a plausibly exogenous instrumental variable would require a
variable which is correlated with the vagueness of firms’ language whilst also being uncorrelated
with their funding success. It is conceptually extremely difficult to find such a variable, as the
known antecedents of vague language use (uncertainty about underlying information, desire to
obfuscate information) are clearly correlated with firm performance, which impacts investment
behaviors.

One way to address this is to use the Impact Threshold of a Confounding Variable
(ITCV) method (Busenbark, Yoon, Gamache, & Withers, 2021; Frank, 2000). The ITCV method
calculates the magnitude of the impact necessary for an omitted variable to overturn the
associations in a focal regression. Using the konfound package in Stata, | run the primary OLS
regressions models above in order to determine the degree to which omitted variable bias might
affect the relationship between language vagueness and funding outcomes. With regards to
number of investments, 46.92% of observations would have to equal zero in order to invalidate
the inference that an increased TTR significantly decreases the number of investments. In
addition, the impact threshold for such an omitted variable would have to be greater than any of
the current control variables, which is considered a reasonable benchmark for this measure
(Busenbark, et al, 2021). This method cannot be applied to the main effect of vagueness on total
unique investors given that it is only marginally significant.

In terms of the interaction term, the inference of a relationship between the interaction of
rhetoric-oriented human capital and vague language and the total number of investments is
similarly unlikely to be overturned by omitted variable bias. 54.27% of observations would have

to equal zero to invalidate the inference, and again the impact of the omitted variable would have
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to be greater in magnitude than any other control variable. With unique investors as the
dependent variable, the results are even less likely to be overturned by omitted variable bias,
with the percentage threshold equivalent to 63.18% of the observations, and again the magnitude
of the omitted variables impact needing to be larger than all included control variables.
DISCUSSION

The findings set out above are consistent with the broad hypothesis that, in fact, the use
of vague language is generally associated with fewer overall investments and fewer unique
investors. However, firm founders with relevant human capital can use this language to achieve
superior funding outcomes. Specifically, prior experience and education that is relevant to the
use of rhetoric appears to be associated with better outcomes in acquiring resources from third
parties when using vague language.

The implications of this are far-reaching. For one, this expands our understanding of the
role of founding teams in firm funding and success. Rather than being focused solely on the
traditional constructions of business and technical skills on founding teams, scholars (as well
entrepreneurs and investors) may need to consider the role of rhetoric-oriented human capital in
attracting a diverse investor base. Secondly, by highlighting some of the benefits of using vague
language (while also highlighting the boundary conditions of who uses this language best), |
provide potential insight to both scholars and practitioners on how entrepreneurial pitches should
be delivered.

Limitations and Future Research

Of course, this analysis is not without limitations. These three types of human capital,

while theoretically significant, are not the only types. It is possible that the effects reported in

these analyses could be impacted by the inclusion of a broader set of definitions of human
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capital. However, given the depth of the literature on each of these categories, it seems that this
is a useful way of conceptualizing different entrepreneurs’ specialized knowledge.

In addition, the nature of the data does limit the ability to generalize these results
somewhat. Due to the fact that one cannot observe all startups that fail to receive any funding in
most datasets, it is not possible to reach conclusions about what types of human capital attract
investment in the first place. The dependent variables in this study are an imperfect proxy for the
question of overall investment acquisition.

There are a number of potentially promising new directions for research building off of
this study. For instance, the use of vague language in other settings with potentially different
implications, such as crowdfunding, may be worth investigating. In addition, while this study
provides insights into human capital complementarity in a founding team, it does not consider
the differences between complementary skill sets within a single founder versus complementary
skill sets across multiple founders. So, for example, a team with one founder who has a both a
rhetoric-oriented background and a business-oriented background is treated the same as a team
of two with one rhetoric-oriented individual and one business-oriented individual. Considering
the possible impacts of conflict, agency issues, and many other dynamics that differ when
knowledge resides in multiple individuals as opposed to only one, this likely warrants further
study.

The addition of the novel concept of “rhetoric-oriented human capital” is one clear
contribution of this study, but it also opens a number of doors for further study. There are many
novel types of unique human capital that may need to be explored further. Things like legal
experience may be sufficiently unique from other skillsets (and relevant to entrepreneurship) to

warrant specific study, though the risk of infinite regress should also be considered when
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pursuing such topics. Similarly, skills or traits that are related to communication and may serve
as substitutes or complements to it — such as interpersonal skills, charisma, etc. — should also be
studied alongside rhetoric-oriented human capital.

A natural extension of this study is to expand the analysis into other measures of effective
rhetoric in entrepreneurial settings. Some work has begun to address this (see Vaara, Sonenshein,
& Boje, (2016) for a review), but there is still significant work to be done to understand the many
facets of strategic rhetoric use in entrepreneurial firms.

Finally, it is feasible to believe that there are industry-related effects to be considered in
the relationship between vague language, rhetoric-oriented human capital, and funding
outcomes. Future studies might consider whether the impact of and need for vague language
and/or rhetoric-oriented human capital differs between and within industries. For example, one
might imagine that highly innovative firms may have a greater need for vague language and
rhetoric-oriented human capital as their value proposition may be less clear or require more
creative communication strategies than firms that are selling commaodities or well-known
products.

CONCLUSION

In this paper, | have explored the importance of vague language and rhetoric-oriented
human capital to the resource acquisition process of new ventures. By considering traditional
human capital constructs alongside the novel construct of rhetoric-oriented human capital, I aim
to provide a fuller understanding of the role founders’ human capital plays in resource
acquisition. Based on data on investments over a nearly 30-year period, | note that in general, the

use of vague language is associated with worse funding outcomes. However, | also observe that a



greater endowment of rhetoric-oriented human capital on a founding team results in improved

funding outcomes.
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Abstract:

Language use in crowdfunding contexts is a growing area of research interest due to the
primacy of the written word in crowdfunding pitches on platforms such as Kickstarter. While
many facets of language have been explored in this literature, language complexity has largely
been overlooked. Given the naivete of crowdfunding investors in terms of both subject matter
expertise and investment experience, this is a significant oversight. This study draws on prior
studies that imply a general bias against complex language amongst non-technical audiences
alongside the “wisdom of crowds” literature in management to build theory about crowdfunding
investors’ language preferences and how these preferences may shift in the presence of external
signals of venture quality. I hypothesize and find that crowdfunders show less interest in pitches
which use complex language. | also disentangle the interaction between language complexity and

external quality signals using both archival and experimental methods.
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INTRODUCTION

The language used by firms provides information about their underlying quality/potential
performance to external parties. This is especially true for startups and in settings such as
crowdfunding where limited information is available other than what is written by entrepreneurs
(Baum & Silverman, 2004; Huang & Pearce, 2015). Aspects of language such as positivity
(Anglin, Short, Drover, Stevenson, McKenny, & Allison, 2018), narrative structure (Cappa,
Pinelli, Maiolini, & Leone, 2020), context relevance (Allison, Davis, Webb, & Short, 2017), and
literal versus figurative language (Clarke, Cornelissen, & Healey, 2018) have been illustrated to
have significant impacts on the success of crowdfunding pitches.

The information investors can extract from language is especially useful when those
investors are less experienced. Crowdfunding investors, for example, can derive information
about the nature and quality of a venture from pitch language to supplement a knowledge base
that is lacking in comparison to more traditional investors such as venture capitalists (Nicolosi,
Peng, & Zhu, 2009). The “wisdom of crowds” literature has gone into some depth unpacking the
ways that naive investors seek information to supplement their lack of formal knowledge,
ranging from the behaviors of other investors (Vismara, 2018), external signals of quality
(Agrawal, Catalini, & Goldfarb, 2014), and their own assessments of the information available in
a pitch.

Accordingly, a vital aspect of crowdfunding language is how understandable pitches are
to untrained audiences. When language is complex, it is more difficult to understand for the
reader, especially if that reader is not a subject-matter expert (Burke & Greenberg, 2010; Jones
& Shoemaker, 1994). Complex language is generally considered to be related to more complex

or technical content (Albers & Mazur, 2014; Yasseri, Kornai, & Kertész, 2012). Further, it is a
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way to signal legitimacy to technically-minded audiences (Kavaler, Sirovica, Hellendoorn,
Aranovich, & Filkov, 2017).

It has also been noted in the linguistics literature that audiences associate more complex
language with low quality/low reputation firms and institutions (Geppert & Lawrence, 2008;
Short & Palmer, 2007). Complex language makes ideas appear abstract and obscures important
implications (Flesch, 1951; Hart, 2000; Jackson, 1992). This tendency is explored in the
accounting literature on impression management, in which it has been illustrated that managers
use complex language to obfuscate negative information in public documents (Adelberg, 1979;
Brennan, Guillamon-Saorin, & Pierce, 2009; Neu, 1991). By making documents difficult to read,
managers attempt to hide negative quality signals from external parties.

Given the above, in this study I explore the joint impact of complex language and other,
more often studied indicators of underlying quality on third parties’ perception of firm quality.
Specifically, | examine the role of complex language on funding success in Kickstarter
campaigns that both were and were not indicated to be high quality by a third-party (in this
context, recipients of the “Staft Pick” identifier). I hypothesize that, due to the combined effect
of investor subject matter naivete and the negative connotations of complex language explored in
the linguistics literature, in general the use of complex language in crowdfunding pitches will
result in reduced investor interest.

However, drawing from studies of investor reactions to external signals of quality, I also
note that in contexts in which investors are naive and are seeking information, they tend to react
strongly to signals of legitimacy conferred by highly visible third parties (Budescu & Chen,
2014; Kim & Viswanathan, 2019). Accordingly, | hypothesize that when complex language is

paired with an indication of underlying project quality (in this case, a “Staff Pick” indicator on
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Kickstarter), the latter effect will prevail, and funding outcomes will be superior to pitches
without such a signal, whether language is complex or simple.

For the first part of the study, | undertake an archival analysis of the association between
the complexity of the language used in a crowdfunding pitch and its likelihood of being fully
funded. To establish the causality of these relationships, | have also designed a randomly-
controlled trial, which I run on the Amazon MTurk platform. In this experiment, I select
representative campaigns from Kickstarter and ask study participants to rate their interest in the
project. There are two treatments. The first is a manual “simplification” of the language used in
the pitch, which follows a semi-standardized procedure set out more fully in the Data and
Methods section. The second is the application of a “Kickstarter Staff Pick” banner at the top of
the text. Participants are randomly assigned to one of four conditions: original text with no
banner, simplified text with no banner, original text with banner, or simplified text with banner.
Basic demographic and expertise information is collected as well for the purposes of control
variables.

| identify that, on average, in both the archival and experimental data, language
complexity leads to less interest from crowdfunders. However, in the archival data, complex
language combined with being a “Staff Pick” leads to better outcomes, while in the experiment,
it is the simplified language combined with the “Staff Pick” banner that leads to the most
investment interest. This leads to a significant insight from this study; the positive relationship
seen between this interaction and funding outcomes in the archival data may be confounded by
unobserved variables, such as actual project quality. Since the experimental design allows me to
hold actual quality constant, we see a different relationship. Naive investors do react positively to

the external indicator of quality, but it does not eliminate their preference for simple language.
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This study contributes to a number of research streams. Firstly, it expands upon the
growing literature which explores different facets of entrepreneurs’ language use and their
impacts on firm outcomes. Language complexity has not been examined at length in the context
of crowdfunding, where it is theoretically of great importance. Secondly, this study provides
greater insight into the mechanisms at play in the “wisdom of crowds” literature. By
disentangling the roles of external quality signals and actual venture quality, | am able to provide
clarity about when “the crowds” make decisions in line with their own information versus when
they defer to “group” information.

While these findings are obviously relevant for the focal streams of academic research,
they are also actionable for practitioners as well. The results of this study indicate that
entrepreneurs who expect to be catering to non-traditional investors such as crowdfunders may
want to make additional efforts to simplify the language that they use in order to appeal to that
specific crowd. Similarly, while practitioners cannot simply make use of titles like the
Kickstarter Staff Pick without earning them, this study highlights the importance of centering
such external signals of quality, as well as the potential to amplify their effect with simple
language.

The Importance of Language to Entrepreneurial Funding

The language used by firms has been analyzed at length in the strategy and
entrepreneurship literature. The way that firms, especially entrepreneurial founders, use language
impacts third parties’ perceptions of the quality and nature of the firm (Arthurs & Busenitz,
2003; Hisrich & Jankowicz, 1990; Huang, Joshi, Wakslak, & Wu, 2020). Whether verbal or
written, the language that firms use informs many decisions by stakeholders, including whether

or not to invest in the focal firm (Baron & Shane, 2005; Kirsch, Goldfarb, & Gera, 2009). A
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number of studies have now illustrated that even when the content of messages does not vary
significantly, the nature of the language can have profound impacts on how they are interpreted
(Guo, Sengul, & Yu, 2019; Pennebaker, Mehl, & Niederhoffer, 2003).

There are a number of different aspects of language use that impact firm level outcomes.
The formation of narratives about the identity, abilities, and mission of a firm is one way in
which entrepreneurs manage the perceptions of external parties (Boje, 1995; Harmon, Green, &
Goodnight, 2015). Similarly, firms can derive legitimacy from the way they use language to
draw comparisons between their firms and others, or even existing market categories (Glynn &
Navis, 2013). More specific decisions, like the nature of the terminology a firm uses, the tone of
their communications, and the use of specific idioms all impact the perceptions (and ultimately,
the decisions) of third parties vis a vis the firm (Aggarwal, Kryscynski, & Singh, 2015; Anglin et
al., 2018; Cornelissen, Mantere, & Vaara, 2014).

Complexity is another trait of language that has received significant attention in the
management literature and elsewhere. Broadly speaking, complexity refers to how easily
understood a linguistic message is. This tends to be based on the use of shorter, simpler words,
phrases, and sentences (Kimble, 2012; Pallotti, 2014). This is relevant because the greater the
sophistication of a message, the more information it may be able to deliver (Bapna, 2017,
Kamatham, Pahwa, Jiang, & Kumar, 2021). More complex communications are more
information-dense (Connelly, Certo, Ireland, & Reutzel, 2010; Lester, Certo, Dalton, Dalton, &
Cannella Jr, 2006).

Recent studies have highlighted some of the ways that the complexity of a message
impacts investors’ behavior, from increasing their convergence on an opinion (Guo, Sengul, &

Yu, 2019) or changing their reactions to negative news (Guo, Sengul, & Yu, 2020). These
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studies generally converge on the same concept — most audiences are more satisfied when they
can more easily understand the language they are presented with (Jackson, 1992; Parhankangas
& Renko, 2017). Some exceptions do exist — some studies have indicated that highly specialized
audiences may view more complex language as more legitimate (Armstrong, 1980; Lehavy, Li,
& Merkley, 2009), but on the whole, the body of evidence indicates that audiences prefer simple
language to complex.

The logic for this preference has two probable mechanisms: audiences’ perceptions of
why complex language is used, and their own cognitive limitations. Audiences tend to associate
complex language with low quality and low reputation firms (Geppert & Lawrence, 2008; Short
& Palmer, 2007). Simple messages are viewed as more credible and less likely to be deceptive
(Rennekamp, 2012). In line with this, it is not surprising that a significant literature has arisen
around the fact that complex language used in annual reports and other formal documentation
has been associated with negative perceptions of firms due to the potential obfuscation of
important (negative) information (Ajina, Laouiti, & Msolli, 2016; Brennan et al., 2009).

Further, complex language is mentally taxing for an audience to process and is especially
challenging for those who lack subject matter expertise (Chaiken & Eagly, 1976; DuBay, 2004).
As information load increases, individuals tend to process signals differently (Dane & Pratt,
2007; Steigenberger & Wilhelm, 2018). There are limitations on the ability of signal recipients to
process the information being provided to them. Research on cognition has separated
information processing into two systems: an intuitive, simple “system 1’ process and a
deliberate, rational “system 2” process (Evans, 2006, 2007; Kahneman, 2003). As the amount of
information and the number of signals being processed by an individual increases, they are

increasingly unable to devote the cognitive resources necessary to engage in system 2
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processing, relying on more subconscious and conservative system 1 processing (Kurzban,
Duckworth, Kable, & Myers, 2013; Steigenberger & Wilhelm, 2018). Research has shown that
as information that is relevant to a decision increases, decision-makers become more likely to
rely on their intuition rather than actively processing new information (Akinci & Sadler-Smith,
2012; Evans, 2010). When an individual defaults to intuitive decision-making processes, they are
more likely to rely on heuristics based in their past experience (Dane & Pratt, 2007). As a result,
the use of complex, information-dense rhetoric may make investors more conservative and less
willing to make an investment.

These issues are especially important to consider in a crowdfunding context. The
importance of crowdfunding as a form of resource acquisition for new venture has increased
drastically over the past several years (Agrawal et al., 2014). This has led to a proliferation of
studies attempting to understand what the most important parts of a crowdfunding campaign are
(Mollick, 2014) and how crowdfunding investors differ from traditional, professional investors
like venture capitalists (Mollick & Nanda, 2015). Two important conclusions in this literature are
that crowdfunding websites such as Kickstarter allow entrepreneurs to gain access to funding
from investors who are a) inexperienced in investing and b) unlikely to be subject matter experts.
Further, the language used in crowdfunding pitches is likely even more important than in other
entrepreneurial settings, as investors are unlikely to have any source of information other than
what is presented in the pitch (Kraus, Richter, Brem, Cheng, & Chang, 2016).

This difference in investor attributes is key to theorizing about crowdfunding. Venture
capitalists and angel investors are highly sophisticated investors who commonly have both
expertise in investing and the industries in which they invest (Franke, Gruber, Harhoff, &

Henkel, 2008; Shepherd, 1999). In contrast, crowdfunders are generally neither experts in the
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underlying field nor professional investors. The experience and skillset held by professional
investors means that they are more likely to be accustomed to, and able to parse, complex
explanations and descriptions of ventures. As a result, they are less likely to experience the
uncertainty that drives them to conservative investing decisions, as described above
(Steigenberger & Wilhelm, 2018). Naive investors, as non-experts, are more likely to be
overwhelmed by complex language in addition to the difficulties of navigating the novel (relative
to professional investors) decision to invest.

Given these points, | hypothesize the following:

H1: Crowdfunding pitches which use more complex language will, on average, be less
successful in terms of funding outcomes than those that use simpler language.

Other Quality Signals and the Wisdom of Crowds

While the content of the pitch itself is the primary source of information for
crowdfunders, it is not the only source. External signals of quality may also be present and play a
role in crowdfunder decision-making. These external signals take two primary forms. The first is
the presence of other funders. It has been illustrated in prior studies that most crowdfunding
successes become successes very late in the funding process, when new investors can look to
early investors as a signal of legitimacy (Crosetto & Regner, 2018). The other is external signals
of quality. Kickstarter, for example, has long used the “Staff Pick™ badge as a way to signal to
users that the focal project is high quality. These external signals are often considered to be the
drivers of the “wisdom of crowds” by which crowdfunders approximate the performance of
professional investors (Mollick & Nanda, 2015). Examples of this include crowds looking to the
few experts in their midst as examples for the “correct” investment behavior (Budescu & Chen,
2014). Similarly, early investors with experience in a relevant field are a signal of quality to

other later investors (Kim & Viswanathan, 2019). Ultimately, the argument in much of this
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literature is that “the crowd” is not necessarily skilled at identifying quality on their own, but
rather tend to be successful at identifying external signals of quality.

When crowdfunders are exposed to two primary sources of information — in this case, the
language of the pitch and external signals of quality — they are consistently more likely to react
to the external, legitimizing source rather than their own assessment of the information in front
of them (Mahani & Poteshman, 2008; Mannes, 2009). The more public information
crowdfunders are exposed to — such as indicators of quality from other sources — the less likely
they are to rely on their own private information about the project, and lose useful information to
follow the crowd (Da & Huang, 2019). Studies have shown that individuals in a crowd decision-
making setting select options that are presented to them as better, even when they are told
beforehand that the value of these external assessments is low (Simmons, Nelson, Galak, &
Frederick, 2011).

In the case of crowdfunding, this means that individuals in a crowdfunding context are
likely to have two sets of information from which to make decisions. The first is what they are
able to parse from their own understanding and interpretation of the crowdfunding pitch — i.e.,
their internal information. The second is the external information provided to them — in the
crowdfunding context, a signal of quality from the platform or other legitimate external sources.
Insofar as their internal information conflicts with the external information provided to them, a
naive investor should weigh the external information more heavily.

Given these points, | hypothesize the following:

H2: When a crowdfunding pitch is both linguistically complex and has an external signal

of quality, individual crowdfunders will more heavily weight the external signal of quality

in their assessment of it, and it will be more successful in terms of funding outcomes than
other pitches.
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STUDY 1
METHODS

There are two separate elements to this study — an archival and experimental portion. The
archival study explores associations in actual crowdfunding data, while the experimental study
establishes the causality of the relationships observed in the archival data. | describe the first
effort below.
Data and Context

Scraped Kickstarter data is publicly available which includes the details of all of the
currently active campaigns halfway through each month for the past several years. | randomly
select 3 days from the past three years, and then randomly select a sample from each. | then use
the archived URLs from these campaigns to additionally scrape all of the text of these campaigns
and gather additional information, such as number of images and project category, which |
combine with the campaign level information from the original scraped data. The final dataset is
approximately 40,000 campaigns across 197 categories. It is worth noting that the motives of
funders on Kickstarter do vary in comparison to traditional investment settings (e.g. venture
capital) or even other crowdfunding setting such as equity crowdfunding. Venture capitalists,
angel investors, and equity crowdfunders invest with the intention of becoming partial owners in
the underlying project. In contrast, crowdfunders on Kickstarter invest with multiple outcomes in
mind. First, they are taking part in ensuring that the product/service becomes available for
purchase more broadly — not unlike traditional equity investors. However, they also “invest” as a
form of purchase. Kickstarter funders generally receive the product or service being funded,
often prior to it becoming available on the market, as a reward for their investment. Accordingly,

their intentions and incentives do not exactly match those of equity crowdfunders or traditional
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investors. However, insofar as they are still engaging in an assessment of both the appeal of the
underlying project and its likelihood of success (if the product/service fails to be funded or is
unfeasible to provide, they generally are not guaranteed any reward), their investment decision is
similar enough to traditional ones that the underlying logic of most investment-oriented literature
should apply.
Measures
Dependent Variables

The dependent variable in this study is funding success. In order to capture granular
differences in degrees of support from crowdfunders, | use the natural logarithm of the number
of backers as well as the natural logarithm of the amount of money pledged to the project as my
measures of funding success, rather than the binary “fully funded” or “not fully funded”
approach. This is more appropriate for a number of reasons. Firstly, the binary “funded” or “not
funded” outcome lacks granularity in terms of differentiating between outcomes. Secondly,
funding status is partially driven by the aspirations of the entrepreneur and the scale of the
project. Entrepreneurs who estimate higher costs or who have more cost-intensive projects will
have a higher bar to clear in order to be fully funded.
Independent Variables

To capture language complexity, | use the Flesch Kincaid Index of the text of each

campaign. The Flesch Kincaid Index (FK) is a measure of the complexity of a piece of text.
Originating as a simple readability test in linguistics (Farr, Jenkins, & Paterson, 1951; Gunning,
1952), the FK index assigns a number assessing the reading level necessary to understand a piece
of text. This is determined based on the ratio of words to sentences and “complex words” (i.e.,

those with 3 or more syllables) to total words. The FK index and similar measures (Gunning-Fog
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index, etc.) have been used in a number of management studies on language (Guo et al., 2019;
Guo, Yu, & Gimeno, 2017).

I measure the presence of an external signal of validity based on whether the focal project
is a Kickstarter Staff Pick or not. | use a binary variable which is equal to 1 if the project was
designated a Kickstarter Staff Pick and equal to O if it was not. Staff Picks are selected by
Kickstarter, and they have only provided broad guidelines on how the selection process works.
The official Kickstarter blog states only that the badge is awarded to “exceptional projects”, and
encourages entrepreneurs to focus on issues like compelling images and sufficiently clear
information about the project and its rewards (Kickstarter.com, 2015).

Control Variables

I control for a number of campaign level factors. Due to the fact that the use of images is
associated with better crowdfunding outcomes, | control for the number of images in the
campaign. | also control for the length of time that the campaign was available for funding.
Finally, I include fixed effects controlling for the category of the project. Based on the categories
assigned to the projects by their founders, there are 197 unique categories present in the data.
RESULTS

Table 2.1 shows the results of an ordinary least squares regression analysis using the log
number of backers as the dependent variable and complex text as the independent variable, as
well as the same analyses using the log amount of money raised as the dependent variable.
Model 1 shows a decrease of 0.01 log backers per one-point increase in Flesch Kincaid index,
while Model 2 shows a decrease of approximately 0.02 log dollars pledged given the same
increase in language complexity (p<0.001 in both cases). These results provide support for H1.

[Insert Table 2.1 about here]
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Table 2.2 shows the tests of Hypothesis 2 regarding external signals of quality. Pitches
that are Staff Picks on average receive 1.55 additional log backers (p<0.001) as well as
approximately 2 more log dollars (p<0.001) than those that were not Staff Picks. This shows
support for H2.

[Insert Table 2.2 about here]

Table 3 shows the test of Hypothesis 3, the interaction between external signal quality
and complex language. The results show an increase of 0.013 log backers for each one-point
increase in Flesch Kincaid index for Staff Pick pitches. In addition, there is an increase of 0.044
log dollars for each increase in Flesch Kincaid index for Staff Pick Pitches. These results provide
support for H3.

[Insert Table 2.3 about here]
STUDY 2

The second portion of the study is a randomly controlled trial which is aimed at
determining the causality of the relationships underlying the associations highlighted in Study 1.
This is necessary for a number of reasons. Firstly, complex language is not merely language, but
also reflects the content of the pitch. Observing correlational relationships between performance
and language is informative, but these relationships may be confounded by the underlying
quality or nature of the project. It is possible, for example, that lower quality ideas require more
complex language to explain them, and thus individuals are reacting to the quality rather than the
language. Similarly, being deemed a Staff Pick by Kickstarter is not a random trait. While
Kickstarter does not make public the system by which it selects Staff Picks, it is likely that it
promotes projects that it expects will be successful due to their quality, or conversely, desires to

be successful despite their quality. Accordingly, the associations between Staff Pick designation
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and funding success cannot be deemed to be causal. As a result of these considerations, an
experimental design is the best way to disentangle the potential variables at play and isolate the
impacts of language and signals of external quality alone (and in tandem).

METHODS

Data and Context

To establish the causality of these relationships, | have designed an experiment in which
representative campaigns are selected from the archival Kickstarter data. Representativeness is
determined based on being within one standard deviation from the mean on each of the primary
variables of interest and main controls. In addition, | ensure that the sample is within one
standard deviation of funding away from the funding goal, to eliminate performance outliers. To
control for differences in the way different categories of projects are perceived and their
linguistic norms, | limit the sample to only hardware projects. Finally, | keep only those projects
that were actual Staff Picks and that were fully funded, to control for major quality differences. I
eventually selected 2 representative campaigns at random from this final sample.

Using a semi-standardized set of procedures, I then produce a linguistically “simplified”
version of each of these campaigns. The “simplification” procedure works as follows. First, I
determine the mean Flesch-Kincaid index by category (i.e. industry) of all campaigns in the full
dataset, as well as the standard deviation by category. | then calculate a band of acceptable
Flesch-Kincaid scores that will count as “simplified” — between 1 and 2 standard deviations less
complex than the original score.

After this, on a word-by-word basis, | assess the baseline complexity of the word by
determining its number of syllables. | cross-reference each word using a thesaurus to determine

which synonyms exist for the word that are a) the same or fewer syllables and b) the same or
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more common in terms of usage. If a common synonym exists with fewer syllables, | replace that
word. Similarly, | assess each sentence to determine whether it could be separated into two or
more sentences without causing any of those sentences to be grammatically incorrect, and make
those changes wherever possible. | also eliminate extraneous words that do not alter the meaning
of the sentence or serve a necessary grammatical function.

I do not introduce contractions or abbreviations into the text in order to avoid changing
the tone of the text. Similarly, I do not change or remove words that are fundamental to the
understanding of the campaign, such as part of the name or a technical term that cannot be easily
replaced with a word that carries all of the same implications Finally, I do not correct any
spelling or grammar errors present in the original text. Once the text is within the acceptable
Flesch-Kincaid “simplified score” range, I cease to make changes.

The success of the manual manipulation was validated by hiring a pool of independent
contractors on Amazon’s Mechanical Turk (MTurk) platform. Using the Qualtrics survey
platform, I placed the original and unedited version of each campaign’s text side by side. Each
MTurk contractor is presented with one of these matching pairs of text. They are then asked to
answer a series of questions - if the original text is more complex than the edited text, if the
original text has a more professional tone than the edited text, and if the edited text is easier to
understand than the original text. The responders then answered these questions using a 1-7
Likert Scale. I also provide a true or false statement of “I couldn’t tell the difference between the
two texts”, and a simple arithmetic problem as an attention check. Respondents were finally
asked to fill in a text box with their opinions of the differences between the two texts.

This procedure revealed interesting patterns. The vast majority of respondents identified a

difference in readability, smoothness, and understandability between the two texts. Similarly, a
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majority deemed the simplified version to be “easier to read”. Perhaps surprisingly, a strong
majority deemed the simplified version to be “more professional”. While this is not one of the
aspects of language | explore in this study, it is perhaps worthy of further exploration in other
studies.

After confirming that the language manipulation affected the readability of the text, |
returned to MTurk to run the complete study. As a first step, I employed MTurk’s “premium”
filters to ensure that all individuals who participated in the study have provided proof to Amazon
that they have earned a U.S. based bachelor’s degree. This serves a number of purposes. Firstly,
it reflects the reality of actual users of the Kickstarter platform, the majority of whom are
Americans with at least a bachelor’s degree. Secondly, it provides some certainty that the
participants are either native English speakers or are proficient enough in English to have
successfully navigated a U.S. undergraduate program, which is important for the validity of the
language manipulation.

Participants were told that they were taking part in a study assessing willingness to invest
in crowdfunding opportunities. To begin, they were asked basic questions such as gender, their
level of experience with crowdfunding platforms, and whether or not they had experience (in
terms of education or professional work) in technical spaces or engineering. They were then
instructed to read a crowdfunding pitch. Participants were randomly assigned to one of four
conditions: original (complex) text and no Staff Pick banner, simplified text and no Staff Pick
Banner, original text with a Staff Pick banner, and simplified text with a Staff Pick banner.
Within these categories, they were also randomly assigned to either the first or second pitch, to
address any idiosyncrasies involved in testing only one pitch. They were then asked to answer a

question about how interested they would be to learn more, on a 1-7 Likert scale. An attention
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check in the form of a graphic slider that had to be moved from 0-10 was included, and
participants were also instructed to explain their reasoning for their responses to the questions in
a text box. A sample of individuals was taken across the four conditions, and after eliminating
participants that either failed the attention check or whose text box indicated the use of an
automated algorithm responding to tasks on MTurk, the final sample was 248 participants.
Measures
Dependent Variables

The dependent variables for this study was a discrete variable ranging from 1-7,
representing participants response to the questions “how interested would you be in receiving
more information about this product or opportunity?”’. Extant studies on crowdfunding have used
similar approaches to assess investor interest (Bapna, 2017). One benefit of this approach is that
participants may view seeking information or judging quality to be less of a commitment than
being asked to actually invest, whereas asking participants to invest without the ability to
investigate further would not reflect the actual process of crowdfunding.
Independent Variables

The independent variables in this study are the two treatments and their interaction. The
first treatment is the use of simplified language and the second is the inclusion of the Staff Pick
banner. The interaction between these two is represented by the fourth condition in the
experiment where both are included. Accordingly, there are four “condition” variables: condition
1 (control), condition 2 (simplified text), condition 3 (inclusion of a staff pick banner), and

condition 4 (simplified text and the inclusion of a staff pick banner).
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Control Variables

Based on participants responses, | control for their gender, level of experience with
crowdfunding, and technical experience. Gender has been shown to have a significant
relationship with crowdfunding and other investing behaviors (Greenberg & Mollick, 2015;
Mohammadi & Shafi, 2018). Participants were presented with the options of male, female, non-
binary, prefer not to say, or “my gender identity is not listed”. Due to the fact that all participants
chose either male or female, this variable is coded as a binary variable, where 0 is equal to
female and 1 is equal to male.

In addition, more experienced crowdfunders (and investors in general) behave differently
than those with less experience (Cappa et al., 2020; Kim & Viswanathan, 2019). As a result, |
ask participants to rate, on a 1-4 scale, how experienced they are with crowdfunding. The
available responses rang from “I am unfamiliar with them/have never used them” to “I am
familiar with them and have invested many times previously”.

Finally, controlling for subject matter expertise is important when assessing outcomes in
a situation where investor naivete is the norm (Petit & Wirtz, 2021). Given that the pitches
presented are from the hardware category on Kickstarter, | ask participants to report whether or
not they have a background in engineering or technology, whether it be a college degree or
professional experience. This variable takes the value of 0 if the participant has no such
background and 1 if they do.

RESULTS

| first run an ordinary least squares regression including conditions 2, 3, and 4 as

variables of interest, with condition 1 (original text with no Staff Pick banner) excluded as the

control group. The results of this analysis can be seen in Table 2. Surprisingly, the main effect of
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simplified language is not significant, contrary to the findings in the archival study and H1.
Condition 3 (Staff Pick banner) receives significantly more investor interest than the control
condition (b=0.666. p<0.05), supporting H2. Finally, condition 4 (simplified language and Staff
Pick banner) also receives significantly greater investor interest than the control condition
(b=0.882, p<0.01). This provides support for H3. It is worth noting that a Wald test indicates that
the effect size for condition 4 is significantly larger than the effect size for condition 3.

[Insert Table 2.4 about here]

More insights can be gleaned from examining each condition in comparison to all others.
Accordingly, I run four primary analyses using ordinary least squares regression to compare each
of the four experimental conditions to all others (that is, the excluded group is all other
conditions). These results can be seen in Table 3. As per model 1, we see that the control group,
in which text is complex and there is no Staff Pick banner, receives significantly less interest
(b=-0.623, p<0.01). This provides support for H1 and H2. Models 2 and 3 indicate that, when
compared to all other types, condition 2 (only simplified text) and condition 3 (only Staff Pick
banner) are not significantly different in terms of investor interest. However, model 4 shows that
condition 4, which is the interaction of both treatments results in a significant increase (b=0.561,
p<0.05) in interest from investors. This runs counter to H3 — in the archival study, Kickstarter
pitches that had complex language and were Staff Picks had the best outcomes. Here, we see that
the greatest amount of investor interest is instead focused on those that have a Staff Pick banner
but use simple language.

[Insert Table 2.5 about here]
This highlights the benefits of using an experimental design to supplement the archival

study. In the archival data, the impact of the Staff Pick banner cannot be separated from actual



65

quality, since only those (presumably high quality) projects that are actual Staff Picks are
presented to investors with the banner. In the experiment, the signal of quality is separated from
actual underlying quality, so the impact of the banner can be observed directly. Accordingly,
these results highlight the fact that what appears to be a preference for the combination of
complex text and a Staff Pick designation may in fact be confounded by the actual quality of the
underlying project. Investors’ general preference for simplified language appears to be amplified
by their preference for external signals of quality, rather than the external signal of quality
overriding their preference for simplified language.

DISCUSSION

The findings of the archival and experimental studies are largely consistent with one
another, with the notable exception of the H3 results regarding the interaction of external signals
of quality and language complexity. Overall, this study provides support for the hypothesis that
crowdfunders prefer simplified language and react positively to external signals of quality even
when quality is held constant. These findings have significant implications for research and
practice.

Firstly, this adds to the growing body of literature that highlights the importance of
different aspects of language in crowdfunding pitches. The importance of language in
entrepreneurial endeavors in general has been studied at length, but this study further highlights
the fact that the unique traits of crowdfunders require a unique approach by entrepreneurs
seeking funds. The fact that crowdfunders are generally not investment experts or subject matter
experts means that simplified language may play a significant role in attracting their attention.

Secondly, this study adds clarity to the “wisdom of crowds” literature. By parsing the

differing impacts of different signals of quality, this study helps to clarify when naive investors
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will defer to “group” information about quality and when they will rely on their own
preferences/information. Whilst my archival results support previous findings in the literature
that funders might set aside their preferences when faced with external signals of quality, the
experiment highlights that this may in fact not be the case, and that external signals of quality
only amplify existing preferences rather than overriding them.

Limitations and Future Research

There are of course limitations to this study. Firstly, while the experimental design
provides causal clarity about the relationships highlighted in the archival study, certain issues
still remain. Firstly, in order to avoid confounding impacts of differences across industries, only
items from the hardware category are used in the experiment, while the archival study contains
the full suite of categories available on Kickstarter. Accordingly, the experimental findings may
not be generalizable to other industries.

Furthermore, 1 use more than one pitch in the experiment. This helps to avoid any bias
associated with the idiosyncrasies of a single pitch being used for the entire experiment.
However, due to the time intensiveness of the language editing process, as well as concerns
about introducing noise associated with too large a set of pitches, | used only two pitches. It may
be that a greater number of pitches would be ideal to highlight the “true” effects at play.

In terms of future research, there are a number of directions in which one could build
from this study. A clear first step is to test other traits of language that may be relevant to naive
investors beyond complexity. With the growth of stand-alone text analysis tools and their
incorporation into popular statistical packages, there are many opportunities to measure,

manipulate, and study the role of language in crowdfunding. While work already exists on many
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language traits such as sentiment, use of certain idioms and metaphors, other potentially relevant
traits remain unexplored, such as the use of jargon, vague language, and many others.

Another potential research direction revolves around questions of true underlying quality.
The current experiment uses only campaigns that were fully funded and actually received Staff
Pick status. Introducing pitches that did not receive Staff Pick status and/or failed to be fully
funded would provide further insights into the mechanisms at play. It may be that investors
would have different language preferences or would react differently to Staff Pick banners if the
underlying project were of low quality.
Conclusion

The language used in crowdfunding efforts is a growing focus of research. This study
considers the importance of language complexity in crowdfunding settings, and proposes that,
given literature that indicates that audiences generally dislike complex language and interpret it
as a signal of poor quality, complex language use in a pitch should be associated with less
interest from crowdfunders. Further, given the “wisdom of crowds” literature’s assessment of
how naive investors react to external signals of quality, this study also proposes that investors
will show greater interest in pitches with an external signal of quality, and that when combined
with complex language, they will default to the “group” judgement embodied in that signal
rather than make use of their own information in the form of their language preferences.

By using archival and experimental methods, | discover that the truth is somewhat more
complicated than this. Investors show greater interest in projects with simplified language and
Staff Pick banners. The value of external indicators of quality are clear, but in the experimental

study, amplify rather than override investors’ preference for simple language. Both researchers



and entrepreneurs would do well to carefully consider both their use of language, and their

efforts to highlight external signals of quality.
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Abstract:

Human capital is a firm-level resource that is comprised of knowledge, skills, and
abilities that fundamentally reside in individuals, implying the existence of a process of
“aggregation” which turns individual-level human capital into a resource usable by the firm. This
aggregation process has generally been viewed positively; additional human capital produces
additional value for the firm. However, this view overlooks the potential complexity inherent in
the micro-processes underlying how and why firms engage in human capital aggregation.
Beginning with the presumption that most human capital aggregation processes begin with a firm
recognizing a firm-level problem which can potentially be resolved by acquiring or developing
new firm level human capital, we build a theoretical framework which highlights when positive
and negative human capital aggregation outcomes will occur. Specifically, we develop the
concept of sequential aggregation of human capital and discuss how its effects on firm level
outcomes depend on the context. We rely on the firm lifecycle framework to provide such

context and propose when aggregation results in the creation or destruction of value.
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INTRODUCTION

A unique trait of human capital as a resource is that it fundamentally resides in
employees but is conceptualized as an aggregate, firm-level construct (Nyberg, Moliterno, Hale,
& Lepak, 2014). This firm level human capital resource arises through the aggregation and
combination of individual-level knowledge, skills, and abilities. The process entails complex
social interactions between employees, as well as between employees and the organizational
context (Crocker & Eckardt, 2014; Ployhart & Moliterno, 2011; Morris & Snell, 2019). As
individuals are recruited, work together, receive training, and learn, their human capital
combines into a unique aggregate resource that can be deployed to address the firm’s critical
strategic problems (Mayer, Somaya, & Williamson, 2012; Nyberg & Ployhart, 2013).

While many aspects and mechanisms of the aggregation process have been explored, the
element of search has been largely overlooked. Search is the primary underlying force of the
human capital aggregation process. Human capital resources are built or acquired by firms to
solve problems. Firms must engage in search both to identify human capital solutions to
problems, as well as to identify the individual level human capital needed to enact a given
solution. The introduction of search to this process implies considerations of bounded rationality,
individual biases, path dependency, and questions of complexity and dynamism on problem
spaces, none of which are explicitly addressed in the aggregation literature.

In this paper we propose that each of these issues — bounded rationality and biases at the
individual level, as well as complexity, dynamism, and path dependency at the firm level — will
have significant impacts on the outcomes of the aggregation process. Importantly, these
outcomes may be harmful to the firm’s problem-solving performance. This contrasts both against

the literature that dismisses these considerations as playing a part in aggregation, as well as the
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extant work that primarily treats aggregation as a value-producing process (Ployhart, Nyberg,
Reilly, & Maltarich, 2013; Schmidt & Hunter, 1998).

We identify mechanisms integral to the search processes underlying human capital
aggregation that can cause and amplify both positive and negative outcomes. Specifically, by
integrating the concepts of search and bounded rationality with human capital aggregation, we
develop the concept of sequential aggregation. Organizations evolve sequentially when
boundedly rational individuals decide on the acquisition or development of human capital
embodied in other individuals who, in turn, bring their own cognitive limitations to bear when
making later decisions about human capital. We explore conditions that either alleviate or
amplify the negative impacts associated with this sequential process.

Human capital aggregation is linked to individuals who make decisions about a) how to
deploy their own skills and knowledge and b) how to develop or acquire skills and knowledge of
other individuals, to enhance the firm’s stock of human capital. Importantly, these decisions are
impacted by individuals’ cognitive limits and biases (Gavetti & Levinthal, 2000; Levinthal &
Posen, 2007). The goal of human capital aggregation is the development of valuable, problem-
solving resources. However, if this process is sequential — i.e., if it occurs repeatedly, with the
starting point of one occurrence being influenced by the ending point of the previous
occurrences, it may lead to significant problems at the aggregate level, resulting in a loss of
ability to coordinate, lack of complementarities and declining organizational performance.

When will sequential aggregation lead to positive outcomes and when will it tip in the
other direction? We identify several contingencies within the search processes that drive human
capital aggregation as a problem-solving tool. When a firm faces tradeoffs associated with

problem complexity (Levinthal, 1997; Nickerson & Zenger, 2004), thus necessitating a high
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degree of coordination and sharing of knowledge among employees, sequential aggregation may
introduce a lack of coordination that complicates the firm’s search. Similarly, when problems
exist in a dynamic context (as is often the case in nascent technological industries) sequential
aggregation may impact the firm’s ability to adapt and discover better solutions. Sequential
aggregation may also be associated with groupthink and reinforcement of initial human capital
configurations. Thus, as we argue, sequential aggregation is a process that may lead to a diversity
of perspectives and human capital facilitating exploration and discovery of a broader range of
solutions to firm’s problems, or conversely could lead to homogenization of human capital and a
smaller range of solutions. The role of sequential aggregation — as well as whether a greater or
lesser number of solutions is preferable - will crucially depend on the type of problems being
solved by the firm.

Since firms face unique problems at different points in their lifecycles (Nickerson &
Zenger, 2004; Quinn & Cameron, 1983), they must periodically add and deploy expertise to
address needs that are specific to their current developmental and competitive circumstances
(Tzabbar & Margolis, 2017). Accordingly, to further unpack the key elements of how our
theoretical mechanism of sequential aggregation affects human capital aggregation, we expand
upon the baseline theoretical mechanisms by framing our discussion using a firm lifecycle
framework. This allows us to explore the effects of aggregation using canonical problems
associated with each lifecycle stage. In addition, this allows us to make corollary propositions
specific to firm performance at different stages of the lifecycle. These expand on the insights
from our primary propositions.

In addition to building a comprehensive framework of the impacts of search on the

outcomes of human capital aggregation that has been lacking in prior work, our discussion yields
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further insights. For instance, we highlight that sequential aggregation may facilitate both pivots
and adaptation of entrepreneurial firms when the founding teams are homogenous and suffer
from lack of diversity of perspectives or may reinforce this homogeneity, depending on the type
of problem faced by the firm (Beckman, 2006; Beckman & Burton, 2008; Davis & Eisenhardt,
2011). When startups grow rapidly and the problems they face require focus and stability, the
effects of sequential aggregation may be negative.

It is worth noting that in this paper we focus on problem complexity and the dynamism of
the problem space due to the fact that they are the primary “moderators” of the search process
which underlies human capital aggregation as a problem-solving tool. This is not to say that
other idiosyncrasies of firms will not impact the nature and outcomes of the aggregation process.
The idiosyncrasies of founding team expertise, hiring routines, horizontal differentiation within
the firm (e.g., functional and divisional expertise), and other factors may affect the homogeneity
or heterogeneity of views and abilities with the firm. This would, in turn, affect the outcome of
the aggregation process. To explore each of these is beyond the scope of this paper — our
intention is to focus on the search process that underlies the use of sequential aggregation as a
problem-solving tool, and to build theory surrounding the primary moderators of that search
process.

We contribute to several literatures. First, we offer nuance in the human capital
aggregation literature by exploring a mechanism that drives both negative and positive outcomes.
Prior work has almost exclusively seen human capital aggregation as an additive process.
Second, we flesh out the link between human capital aggregation and search theory by
contextualizing aggregation within a dynamic, lifecycle-based, framework. Finally, our analysis

has practical implications that are salient in the current environment. The COVID19 pandemic
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has forced many organizations to decentralize and adopt remote work. In such settings, the
problems associated with sequential aggregation are likely to be more pronounced and may even
grow over time as fewer employees are hired and developed in close coordination with others
within the firm.
HUMAN CAPITAL AGGREGATION AS SEARCH FOR SOLUTIONS

When firms are faced with a strategic or operational challenge, they engage in search for
solutions (Cyert & March, 1963 [1992]; Nickerson, Yen, & Mahoney, 2012). This process
generally involves the recognition and formulation of the problem’s boundaries, followed by
search for and selection of a solution (Nickerson & Zenger, 2004).°

The acquisition and development of strategic human capital is a common solution to
problems faced by the firm (Wright & McMahan, 2011). Human capital is considered a potential
source of competitive advantage because it is often valuable, rare, and hard to imitate (Barney,
1991; Coff, 1997; Hall, 1993). Given the costliness of acquiring or creating firm-level human
capital resources, the decision to engage in such decisions is a significant one (Barney, 1986;
Wright, Dunford, & Snell, 2001).
The Impact of Sequential Aggregation on Organizational Performance

The central mechanism in our theory is the concept of sequential aggregation. Sequential
aggregation refers to the continuous process of identifying, selecting, and developing human
capital as the “building block” of a firm-level human capital resource. This process is carried out
by (co)founders/managers, who themselves were often selected and/or developed by other

founders or managers. Mechanisms such as recruitment and training are used to explicitly

® While an alternate view on problem solving exists — one in which solutions serendipitously bring attention to
unformulated problems — we take the traditional, intentional search-based view of problem solving in this paper. In
the context of the strategy literature, the focus is on substantial problems that the firm is likely to be aware of even in
the absence of a formal formulation (von Hippel & Krogh, 2015).
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generate knowledge that can be used to address problems faced by the firm (Bartel & Saavedra,
2000; Loewenstein & Spletzer, 1997; Nickerson & Zenger, 2004). This process is ongoing over
the life of the firm, and is performed sequentially — i.e., individuals who are hired/trained by one
set of decision-makers may become decision-makers, and carry on the aggregation process by
searching for, identifying and developing human capital needed to resolve firm-level problems.
Decisions about human capital are often carried out throughout the organization, so this
sequential process may have many layers.

Importantly, the process of sequential aggregation is reliant on the boundedly rational
understanding of the individuals involved in making decisions. We adopt the imagery of Gavetti
and Levinthal (2000) and others (Csaszar & Levinthal, 2016; Csaszar & Ostler, 2020), who
discuss the notion of cognitive representations that provide a constrained vision of the search
space. Per this prior work, individuals hold a simplified version of the problem search space.
Based on this representation, individuals form their own understanding about the complex
environment, and predictions about the likely solutions to the focal problem. Based on this
understanding, the individuals subsequently formulate a strategy to solve the problem. We add
that, when a focal individual selects or develops the human capital of other individuals as a
solution to the problem they perceive, they will more likely focus on individuals who have
cognitive representations which are consistent with their own. This means representations that
have an overlap in how the individuals perceive the search space (Gavetti and Levinthal, 2000).
In other words, individuals who have certain beliefs about how to address the firm’s challenges
are more likely to gravitate toward individuals with similar beliefs.° In the context of search

theory, this allows both individuals to coordinate the search process, take advantage of search

101t is useful to note that many diverse perspectives may be consistent with the same cognitive representation.
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complementarities and accelerate their problem-solving performance.!! This coordination
improves solution speed and efficiency but may cause the organization to miss superior solutions
that are outside of the overlapping cognitive representations of the individuals.

Despite the general desire of decision-makers to identify and deploy individuals with
viewpoints like theirs, the broader work on bounded rationality and imperfect cognition indicates
that it is extremely unlikely that others will have exactly the same view of the problem space as
them. As a result, some variation between layers of human capital in the aggregation process is
unavoidable. When the aggregation is sequential, imperfections in the overlaps of boundedly
rational cognitive representations may cause more distant individuals in the sequence (for
example, a founder who engaged in sequential aggregation by hiring/developing managers
beneath them and an employee who is hired/developed by a manager multiple degrees removed
from that initial hiring/development process) to have significantly non-overlapping cognitive
representations. This is due to the cumulative “drift” effect — the cumulative difference in
perceptions of the same problem space across multiple layers of individuals hired or trained to
address a problem within a firm.

This will have two effects. On the positive side, it may help the firm to diversify its
information about the problem space, as everyone’s search process provides novel information
from a different portion of the landscape. This may allow the organization to dislodge itself from

a poorer local solution associated with the prior cognitive representation and discover a better

11 At the firm level, this is related to organizational exploitation (March, 1991). From the perspective of the
exploration-exploitation literature, one could think about sequential aggregation as a human capital process that
contributes to organizational search. Importantly, the process identified by March (1991) focuses on how fast the
agents within an organization converge to the same solution. March does not focus on the underlying mechanisms
related to human capital. Further, as we describe below, there are some important differences relative to March’s
model. E.g., when the search process is locked in a suboptimal peak, sequential aggregation may reinforce this lock-
in (i.e., exploitation) while it may encourage broad search (i.e., exploration) when away from the peak.
Consequently, there is no one-to-one mapping between sequential aggregation and either exploration or exploitation
and these are conceptually different constructs.
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one. On the negative side, search of a focal agent is not informative for search of an agent that
holds non-overlapping cognitive representation of the problem, as they are exploring
independent portions of the solution space. This will result in a lack of search complementarities
and coordination. Agents with non-overlapping cognitive representations search the space as if
they are independent. Even worse, if the agents have a biased understanding of the cognitive
representation of the other agent, and perceive their searches to be mutually informative, while
they are not, this may lead to outcomes that are even inferior to independent search. The
mechanism of sequential aggregation of human capital constitutes the core theoretical “engine”
of our theory.
In summary, we formulate the following propositions:
Proposition 1a: When individuals involved in a firm’s human capital aggregation
process have overlapping conceptions of the problem space, their search efforts
encourage exploitation over exploration.
Proposition 1b: When individuals involved in a firm’s human capital aggregation
process do not have overlapping concepts of the problem space, their efforts
encourage exploration over exploitation.
As we describe in the sections that follow, whether the human aggregation process will result
in non-overlapping cognitive representations of the firm’s problem held by different
individuals within the organization or will result in homogenization of views and human
capital depends on the characteristics of the problem faced by the firm.
Impact of Problem Complexity on the Aggregation Process
The key variable in organizational search theory (Levinthal, 1997; Nickerson & Zenger,
2004; Rivkin, 2001) is problem complexity. Problems become complex (i.e., NP-hard; Rivkin,

2001) when tradeoffs exist between the parts of the problem. This means that if solving a

problem requires making decisions on N parts (i.e., elements), changing one element that
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improves the contribution of that element to the organization may negatively affect the
contribution of another element elsewhere in the organization. As shown in the organizational
search literature, this has several effects on the characteristics of the problem. First, it makes the
problem harder to solve (i.e., complex) for boundedly-rational agents. This is because changing
elements incrementally, i.e., locally (e.g., by making one of only a few decisions in each period)
may lead the organization to be locked in a position that does not maximize its performance on
the landscape (Kauffman & Kauffman, 1993).1% Second, it creates differentiation opportunities
for organizations that are better at discovering superior solutions by resolving the tradeoffs (i.e.,
making long-jumps and traversing the values of the problem space). While most organizations
are stuck at a suboptimal position, some organizations can find a solution (by luck or due to
differential ability) that is not obvious to others.

The effect of sequential aggregation of human capital on organizational performance
depends on problem complexity. Since the human capital aggregation process is essentially a
series of path dependent problem-solving search processes being carried out by an organization,
the nature of these problems will determine the nature (and outcomes) of the search. Further,
prior literature has often argued that business environments and industries vary significantly in
terms of problem complexity (e.g., (Lenox, Rockart, & Lewin, 2007). Problem complexity is
thus an important driver of heterogeneity across business environments, and ultimately, a firm’s
ability to engage in search to build and leverage human capital resources.

When the problem complexity is low (i.e., the problem space is smooth and consists of
few tradeoffs), elements of the problem are mostly complementary and the problem space has

few optima (i.e., peaks). In such a context, it is possible to consider decisions about each of the

12 Gavetti and Levinthal (2000) show that the search process is accelerated within the cognitive representation of the
agent.
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elements in isolation. The non-overlapping cognitive representations that we identify in
Proposition 1b may not interfere with the ability of the organization to coordinate the search. The
complementarities will guide the individuals toward the peak, and sequential aggregation will
homogenize the human capital of the firm. Even if the process of sequential aggregation will
tend to diversify the cognitive representations of the agents, searching too far away from where
the firm is currently will lower performance. The process will push the firm toward coherence
and coordination.

We illustrate this mechanism in Figure 1, which depicts a traditional “rugged landscape”
model, in which both the x and y axes represent different values of various configurations of
attributes that might impact firm “fitness”. Dark colors represent low fitness points (minima)
while light colors represent high fitness points (peaks or maxima). The ovals represent cognitive
representations. The agents can find the best solution within the oval. This is analogous to being
able to maximize the performance along some dimensions of the search space (Gavetti and
Levinthal, 2000). The best solution to the firm’s problem is point A. Due to the constraints of its
cognitive representation, agent 1 may perceive point X as the best solution to the problem and
acquires/develops the human capital of agent 2 with point X as the starting point. Agent 2 then
decides that point Y is the best position within its cognitive representation and, in turn,
acquires/develops the human capital of agent 3. Importantly, because the problem space has only
a single peak and no tradeoffs, agent 3 will select a position that is very close to point A. The
three agents thus jointly coordinate to search for A. Subsequent aggregation is then unlikely to
deviate significantly from A and the human capital will start homogenizing around A. Based on
this logic, we formulate the second proposition:

Proposition 2: When the organization faces few tradeoffs and its decisions are mostly
complementary (i.e., problem complexity is low), sequential aggregation will
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encourage exploitation over exploration in the development of human capital
resources for problem-solving.

The outcome is different when the firm’s problem includes many tradeoffs. This creates a
rugged search space with multiple peaks — that is, multiple potentially optimal solutions to the
focal firm level problem. Improving the performance of one element may lower the performance
of another element of the problem. Sequential aggregation of human capital resulting in non-
overlapping cognitive representations may then lead to two outcomes: 1) the loss of coordinated
search effort, 2) allowing the organization to fully explore the search space. Agent 1 believes that
the best solution within its cognitive representation is point X (which is close to one of the
solutions — peak C). Agent 1 then acquires/develops the human capital of agent 2. However, to
agent 2, point Y appears to be a better solution than point X. If agent 2 moves its position to
point Y, it will move away from solution C toward solution B. In turn, when agent 2
acquires/develops the human capital of agent 3, while hoping to coordinate the search efforts, the
search may diverge even further. For agent 3, point Z (close to peak A) may appear better than
point Y. In this example, all three agents search toward different solutions of the firm’s problem.
Sequential aggregation creates a divergence in search efforts in which the positions of one agent
may not be informative for the search effort of other agents. In the context of a complex search
space, the sequential aggregation of human capital thus may be detrimental to coordinated search
efforts. Whether such search is performance-enhancing will depend on the height of the peaks. If
for instance, peak C is the best solution to the firm’s problem, sequential aggregation may push
the firm away from this peak and it may end up on suboptimal peaks A or B.

It is also useful to note that once the search process finds a peak, the sequential
aggregation of human capital may be an insufficient mechanism to break away from it (while it

encouraged exploration when the agents were away from the peak). This is because agents that
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discovered the peak, will consider it to be the best solution to the firm’s problem and will
acquire/develop human capital with that position as the starting point. The sequential process that
we describe in Figure 2 may cease to create sufficient diversity of perspectives once the firm
discovers the peak and the homogenization process described in Proposition 2 will take hold.
This is because sequential human capital aggregation as a search process tends to lead to some
form of convergence around a peak. As soon as a peak is identified by an agent, the sequential
aggregation process builds around that peak via the acquisition and development of human
capital designed to exploit that peak. Each new agent brought into the decision-making process
will be selected for their consistent views of that peak, generating a “core rigidity” around that
peak, thus making it difficult to move on via the discovery of a new, more distant peak (Leonard-
Barton, 1992). Consequently, when solving complex problems sequential aggregation will
increase opportunities as well as risks. However, once the firm settles on a peak, the sequential
aggregation may be insufficient to restart exploration.™

We summarize this logic in the following proposition:

Proposition 3: When the organization faces many tradeoffs and its decisions are

mostly interdependent (i.e., high problem complexity), sequential aggregation will

encourage exploration, creating both opportunities for improved performance and an

increased risk of fixating on a suboptimal solution once a peak is found.
The Impact of Environmental Dynamism on the Aggregation Process

Another central construct in organizational theory relates to environmental dynamism
(Brown & Eisenhardt, 1997; Davis, Eisenhardt, & Bingham, 2009). Importantly, problem

complexity (i.e., the presence of tradeoffs) and environmental dynamism (i.e., how the search

space changes over time) are orthogonal constructs. In the human capital aggregation process,

13 This is an important distinction between how sequential aggregation drives exploration and the traditional
exploration with a fixed parameter (e.g., March, 1991).
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this is analogous to an industry or competitive environment in which the skills and knowledge
necessary to succeed are in a constant state of flux — an example could be a cutting-edge
technological industry. In the context of our example, we represent dynamism by changing the
height of different positions in the search space. For instance, in Figure 2, let us first assume that
point C is the highest point in the search space and that agent 1 has discovered it and is aware
that point C is one of the solutions (i.e., it is a local peak). Then, if the changing environment
sufficiently lowers the relative performance of the point C relative to its surroundings, the
exploration facilitated by sequential aggregation can restart and serve the useful role of
discovering better solutions. Individuals brought into the sequential aggregation process by agent
1 will eventually not recognize point C as a peak any longer, due to its lower performance, and
will search the environment for an alternate peak. In other words, an external shock changing the
environment is needed to break the homogenizing tendency of sequential aggregation. This is
because, as proposed above, the process of sequential aggregation encourages homogenization of
human capital around local peaks due to the payoffs involved, even if a complex problem space
initially encourages problem-solvers to engage in uncoordinated search. However, if those
payoffs dissipate, the force encouraging homogenization weakens. Ensuing waves of human
capital acquisition and creation will then be more likely to allow non-overlapping cognitive
representations of the problem space result in exploratory search. In other words, the exploratory
role of sequential aggregation of human capital is potentially more beneficial in complex and
dynamic environments. Consequently, we maintain the following:

Proposition 4: When the organization faces dynamic problems with many tradeoffs,
sequential aggregation will encourage exploration over exploitation.

[Insert Figure 2 about here]
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Sequential Aggregation Across the Lifecycle of the Firm

Having established the primary propositions stemming from our view of sequential
aggregation, we next expand upon those general mechanisms with a discussion of sequential
aggregation across the lifecycle of a firm. This is a highly complementary and useful element of
our analysis for several reasons. Firstly, given that sequential aggregation is a linear, path-
dependent process — that is, it occurs over the course of multiple consequent decisions — it is best
to explore the time-dependent elements of how it and its impacts manifest in firms. Secondly, as
per our propositions, whether sequential aggregation will have positive or negative impacts on a
focal firm is dependent on the nature of the problem that the firm is attempting to solve via
human capital aggregation. Since firms face unique types of problems at different points in their
lifecycle, it also provides valuable insight into the workings of sequential aggregation to explore
some canonical problems and their common solutions at different stages in the firm’s existence.

In line with this logic, to structure our analysis, we will take the following approach.
First, we will identify the primary problems which a firm faces at different stages in its lifecycle.
We conceptualize the firm lifecycle using Quinn and Cameron’s (1983) four stage model:
entrepreneurial phase, collectivity phase, formalization and control phase, and elaboration of

structure phase. Second, we:

1) explore the firm can solve canonical problems at these stages by engaging in human
capital aggregation,

2) highlight the ways in which the aggregation process affects the solutions explored by the
firm, and the positive and negative impacts of aggregation outcomes, and

3) discuss how the outcomes of sequential aggregation process are impacted at each stage
by problem complexity and dynamism.
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A FOUR STAGE PATH DEPENDENT MODEL OF SEQUENTIAL AGGREGATION
Entrepreneurial Stage: Finding an opportunity vs. failing to pivot

In the entrepreneurial stage, firms are small and founder/founding team driven (Lippitt &
Schmidt, 1967; Quinn & Cameron, 1983). The ideas, skills, and goals of the founders have an
outsized impact in this phase as there are few other individuals involved in decision making. The
human capital of the founding team is “acquired” via the founding of the firm, and the initial
human capital combinations are achieved as the entrepreneurial team begins to work together
(Kamm, Shuman, Seeger, & Nurick, 1990).

Primary problems: identify and select opportunities. The primary strategic challenges
at this stage are identifying a promising opportunity, judging its quality, and crafting a strategy to
pursue it (David, Michael, Ireland, & Brett Anitra, 2010; Smith, Mitchell, & Summer, 1985).
Search for a strategic direction is intense and exploratory, as the process often includes false
starts and pivots as new information about various opportunities comes to light.

To select a strategic direction, firm decision makers must form a mental image of the
landscape on which opportunities exist. A potential problem space for the focal firm is the series
of entrepreneurial opportunities which may be exploited by the nascent firm. Firms use heuristics
to understand their environment and what is possible within it, relying on a variety of methods to
parse the vast amount of information available to them (Haynie, Shepherd, & Patzelt, 2012;
Nicholls-Nixon, Cooper, & Woo, 2000). Thus, the initial opportunity, as well as the strategy
deployed to realize it, will be shaped by the mental landscape imagined via the founders’
collective knowledge and biases (Beckman & Burton, 2008; Gavetti & Levinthal, 2000).

Human capital aggregation-based solution: form an effective founding team. One

path to solving the opportunity/strategy problem at this stage is to generate a human capital
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resource that will enhance the firm’s ability to recognize and judge opportunities, as well as to
understand them sufficiently to craft and implement strategies. Because individual level human
capital is in short supply at this stage, bringing new human capital into the firm is the primary
mechanism by which the firm may aim to solve the relevant problems.

A founder may “recruit” additional team members to leverage their human capital for
opportunity recognition and strategy formulation. In doing so, they bring knowledge into the
firm and create a situation in which the founding team will interact, work together, and exchange
information (Beckman, 2006; Colombo & Grilli, 2010). This combination of founders initiates
the human capital aggregation process in a bid to resolve their fundamental problem of
identifying and acting on opportunities.

Expanding the pool of founder human capital has been shown to be a potential solution to
problems that the firm will face at this stage. New knowledge and opportunity-awareness can be
achieved through changes or additions in the top management team (Cho & Shen, 2007,
Krishnan, Miller, & Judge, 1999).1* A breadth of knowledge from a combined group of
individuals may aid early-stage firms in their ability to “pivot” to different products, markets, or
strategies as circumstances require (Boeker, 1989). Since entrepreneurial behaviors are
fundamentally experimental — in that, it cannot be known ex ante which ideas will succeed — the
ability to quickly switch between ideas (and a larger selection of ideas to switch between) may
help young firms navigate the high odds of failure in these nascent stages (Kerr, Nanda, &
Rhodes-Kropf, 2014; Scherer & Harhoff, 2000). Indeed, this ability is the fundamental trait of

the much celebrated “lean startup,” in which quick deliverables, fast learning, and limited waste

14 Complementarities between the founding team’s different knowledge sets may increase their awareness of
opportunities beyond what a single entrepreneur might be able to achieve (Shepherd & Krueger, 2003; West, 2007).
Founders may have differing innate abilities to perceive opportunities (Kirzner, 1997) or simply better judgment in
choosing among opportunities (Klein, 2008).
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are expected to create efficient entrepreneurial firms (Tanev, Rasmussen, Zijdemans,
Lemminger, & Svendsen, 2015).

Founding team cognition guides the aggregation process. The addition of individuals
to the founding team is the primary path to building a human capital resource to resolve the
problem of establishing an initial opportunity and strategy in an entrepreneurial firm. Before
individuals can be added to the team, however, the human capital of the original founder(s) must
be leveraged to identify and select those people who will be brought on board. Bounded
rationality causes decision-makers to favor ideas which are familiar or like the status quo.
Accordingly, original founders will tend to approach founding team formation in a way which
leverages existing ideas, routines, and resources, as opposed to deviating from their existing
ideas and mental frameworks (Katila & Thatchenkerry, 2014).

The role of sequential aggregation in the entrepreneurial stage. The structuring of the
founding team and the initial layer of hires at the entrepreneurial stage begins the process of
sequential aggregation. Initial founders who expand the founding team as discussed above will
do so based on their perception of the problem landscape (i.e., the available entrepreneurial
opportunities and strategies to exploit them). Those individuals who join the founding team (and
any additional hires involved in these fundamental entrepreneurial decisions) will be identified
based on the perceived fit of their human capital with the initial founders’ mental representation
of the problem space. Due to the bounded rationality of both the founders choosing to expand the
team and the founders who are added to the team, they will both have mental representations of
the available opportunities and strategies that are a) imperfect and b) not entirely aligned with the
other party’s (that is, the “drift” inherent in sequential aggregation may apply to early founding

teams as well).
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The impact of this initial degree of drift will be determined by problem complexity and
environmental dynamism. The complexity of the problem of identifying entrepreneurial
opportunities and their attendant strategies at this point is dependent on the nature of the industry
and environment in which the nascent firm operates.*> When the problem space is complex — in
this setting, when there are multiple potential optima (i.e., peaks) on the landscape that present
possible valuable opportunities and strategies — the impact of sequential aggregation will be
amplified. This is because there is a greater likelihood that the individuals who join the founding
team, and who have slightly different perceptions of the solutions available in the problem space,
will identify a peak that differs from the one(s) identified by earlier members and engage in
uncoordinated search as a result. The opposite is true when the problem space is non-complex —
i.e., when it has few or only one peak. The variance between the mental models of the layers of
founding team members will not result in disparate search, because even if a founding team
member who has been added at this stage has a non-overlapping view of the space, they are
unlikely to find a peak in the that non-overlapping space, and thus search that differs from the
search of the original founder(s) will not be reinforced by improved performance.

Corollary to Proposition 2: Sequential formation of entrepreneurial teams will tend to
promote homogeneity of views and human capital in less complex environments.

Corollary to Proposition 3 Sequential formation of entrepreneurial teams will tend to
promote pivoting and exploratory search in complex environments.

Environmental dynamism will play a role as well. The problem space of opportunities
and strategies may be unstable if the industry/environment in which the firm is acting is subject

to a great deal of change. Entrepreneurial opportunities that are peaks at one point in time may

15 |dentifying potentially valuable opportunities may be easier in growing industries, for example, as well as in
industries that are less technologically sophisticated. Conversely, identifying valuable opportunities may be
significantly more challenging in more mature industries with lower growth, as well is in industries that have a high
degree of technological advancement or require highly specialized knowledge (Jones, 2009).
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cease to be peaks after a shift in technology, regulation, demographics, and so on. As a result,
sequential aggregation which is carried out with the intention of building resources toward
discovering opportunities will be less likely to result in convergence on a single peak in a
dynamic environment. Accordingly, in dynamic spaces, the drift associated with sequential
aggregation will allow a firm to be aware of a greater variety of potential peaks and be more
equipped to pivot if the opportunity space changes during their search.

Corollary to Proposition 4: Sequential aggregation will be more likely to result in

exploratory search and successful pivoting when entrepreneurial firms function in a

dynamic environment.

An example of the dynamics of this stage can be found in the case of e-commerce startup
Printfection, which began life as a B2C apparel company and quickly pivoted to what would
prove to be a more successful B2B model. E-commerce is undoubtedly a high complexity, high
dynamism environment, and Printfection faced a fundamental entrepreneurial problem — their
selected B2C model was a low quality “peak” to pursue. The founding team expanded their view
of the problem space by bringing additional human capital into the search process, and
successfully identified a higher peak. Founder and CEO Casey Schorr, reflecting on the pivot in
an interview, advised other founders to “find a trusted business partner, preferably someone
who’s very different and brings a completely different skillset to the table. That way, when you
engage in a conversation you’re going to get a completely different viewpoint. It really helps
flesh out the tough questions and make better decisions.” (Startups.com, 2017).

Collectivity Stage: Meeting Market Demand in the Present and Future

In the second of four firm life cycle stages, the collectivity stage, the firm, having

established its initial opportunity and strategy, becomes internally oriented and engages in fewer

exploratory activities (Chrisman & McMullan, 2000; Rice, 2002). Rather than being primarily ad
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hoc in its actions as it is during the entrepreneurial stage, the firm in the collectivity stage
attempts to establish more coherent (but not entirely formalized) routines to take advantage of its
human capital resources and become more efficient (Quinn & Cameron, 1983). The founding
team have either developed, through experience, or acquired, through hiring, human capital
oriented toward the pursuit of the strategy established in the previous phase (Gilbert, McDougall,
& Audretsch, 2006; Lumpkin & Dess, 2001). The environment in which the firm functions is
now bounded by the strategic decisions of the entrepreneurial stage; rather than the full universe
of possibilities, the firm functions locally within the areas in which they have identified
opportunities.

Primary problem: meet growing demand. The primary difficulty faced by the firm in
the collectivity stage is to achieve the appropriate level of scale to meet demand for the product
or service selected in the first stage (Shepherd, Douglas, & Shanley, 2000). In this stage the firm
must move beyond the start-up level of productivity to grow. If the opportunity and strategy
established in the entrepreneurial stage were sufficiently high quality, the firm will face a level of
demand in this stage that is beyond what the founder(s) and early team members are capable of
meeting. This problem presents two independent challenges: acquiring the talent to produce the
quantity and quality of output needed and building the beginnings of formal work structures
which are commonly lacking in the entrepreneurial stage (Mosakowski, 2017; Teece, 2012).

Aggregation-based solution: aggregating production-related human capital. The
firm at this stage may attempt to address the problem of growing demand by acquiring human
capital oriented toward improving production.® Establishing an increased scale of production

requires that individuals within the firm understand the scope of demand, are able to establish

16 While the demand problem can require non-human capital investments such as factory capacity and inventory
storage space, human capital resources will be fundamental to the successful deployment of these assets.
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models for demand projections, and can establish production routines that maintain quality while
significantly increasing quantity. It has been illustrated repeatedly across multiple literatures that
human capital is associated with increased productivity (Black & Lynch, 1996; Dietz &
Bozeman, 2005).

The role of sequential aggregation in the collectivity stage. This stage of the lifecycle
is notable for being a time when the firm is especially reliant on sequential aggregation,
especially in the form of hiring. The process of identifying and selecting individuals to join the
firm at this stage is carried out by founders/managers who themselves were identified and
selected in the entrepreneurial stage. In other words, the hiring process is reliant on the
boundedly rational understanding of the individuals brought into the firm in the entrepreneurial
phase, who in turn were brought into the firm based on a boundedly rational view of the type of
human capital that was needed at that time. The firm thus endures a “layered” effect of bounded
rationality, which begins to exacerbate the “drift” associated with sequential aggregation.

The path dependent element of sequential aggregation also becomes relevant at this stage.
If the firm was operating in a problem space that was complex, unstable, or both in the
entrepreneurial stage, it is likely that search carried out by the individuals on the founding team
was uncoordinated. Uncoordinated search in past stages will lead to a greater likelihood of
different starting views of the problem space at this stage.

The complexity and stability of the problem space at the collectivity stage will also have
consequences. The problem of moving from entrepreneurial levels of productivity to the type of
productivity necessary to meet demand as an established firm is inherently difficult and there are
multiple ways of achieving this transition (Coff, Coff, & Eastvold, 2006). The degree of

complexity will be determined, as in the entrepreneurial stage, by contextual considerations.
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Increasing the scale of production on a product or service with relatively simple and limited
inputs is complex, but doing so for a product or service that requires rare or costly inputs — such
as rare materials or specialized labor for delivery of the service — will be significantly more so.!’
The same considerations will apply in terms of environmental dynamism; if elements of the
supply chain, whether material or human capital oriented, are subject to potential shocks, the
space of potential scaling solutions becomes less stable.

In a moderate complexity, stable problem space, the process of aggregating new human
capital for scaling up demand should converge on a single peak relatively quickly. The agents
who hire or train individuals to work toward a solution they have identified will have a particular
view of the problem landscape and the focal peak. A relative lack of other optimal solutions (i.e.,
peaks) on the space, as well as a lack of dynamic change in what is a peak on the landscape, will
prevent new agents from engaging in distant search despite differences in their view of the
problem space. The view of the problem will homogenize, and the firm will converge on a single
peak with some degree of efficiency. This is ideal for the focal problem: the firm’s goal is to find
a sufficient solution to build capacity and to do so quickly, and a variety of solutions is not
preferable here as it was in the entrepreneurial stage.

Alternately, if the problem space for the firm is either highly complex or dynamic in
nature, agents will be less likely to meaningfully coordinate their search processes. Based on
different views of the problem space, different layers of individuals will work toward different
peaks in the problem space, and their search will be reinforced by improved performance since
they will be working toward actual optima. As a result, the firm will struggle to converge on a

single way to scale up their ability to meet demand, and their performance will suffer as a result.

17 This will also be determined by elements such as the complexity of the supply chain, the degree of regulation
surrounding inputs and distribution, and other factors.
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Corollary to Propositions 2 & 3: Firms whose growing teams are formed sequentially
will suffer from inefficient and uncoordinated search in the collectivity stage if they
function in a complex environment.

Corollary to Proposition 4: Firms whose growing teams are formed sequentially will

suffer from inefficient and uncoordinated search in the collectivity stage if they function

in a dynamic environment.

An example of this dynamic can be seen in the case of the crowdsourcing invention
platform, Quirky. Quirky created a platform on which individuals could submit ideas of varying
types and complexity, and those that received sufficient support would be taken to market by
Quirky in partnership with the inventor. The human capital aggregation at Quirky was inherently
sequential as both community inventors and diverse internal employees commented on products
and helped to attract new inventors into the ecosystem. As Quirky grew and took part in the
development and sale of increasingly successful products, it faced a challenge. It needed to
expand its ability to manage new projects and its capacity to meet demand for successful
products, but due to the extremely complex and dynamic nature of its business this proved very
difficult. The coordination challenges associated with managing an increasingly complex and
diverse set of contributors (inside and outside of the organization, often in different industries)
grew much faster than the firm’s profitability. Ultimately, Quirky was unable to maintain its
growth. Founder and former CEO Ben Kaufman stated in an interview after leaving the
company, “Are these great ideas? Yes. Can Quirky do them justice, sell them, and scale them
profitably? No.” (Hoyt & Marks, 2013; Lagorio-Chafkin, 2015).

Aggregation Solidifies Path Dependent Routines in the Formalization and Control Stage

The formalization and control stage is characterized by stability and efficiency due to the

firm’s continued movement toward formalized procedures, hierarchy, and standardized routines

(Adizes, 1979; Katz & Kahn, 1978; Lyden, 1975; Quinn & Cameron, 1983). In this stage, the
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firm is more subject to inertia, as its operations become increasingly dominated by formalized
routines geared towards the efficient execution of strategic goals that were decided upon
previously (Dougherty, 1992; Henderson & Clark, 1990; Rosenbloom, 2000). Rather than
engage with exploratory options for growth, the firm focuses primarily on gathering resources to
execute its strategy and overcoming weaknesses from earlier incarnations of the firm (David et
al., 2010; Downs & Mohr, 1976). The firm focuses on “producing results” rather than “acting
entrepreneurially” (Adizes, 1979).

Primary problem: professionalization of decision-making processes. At the
formalization and control stage, a firm is faced with the challenge of “professionalization” — that
is, establishing the routines, procedures, scale, and resources of a larger, more mature firm. As
the firm continues to mature, the formalization of structures and routines is necessary to maintain
competitive advantage (Dai, Roundy, Chok, Ding, & Byun, 2016; Wales, Gupta, & Mousa,
2011). Introducing formal structures and routines is an attempt to limit variance in performance
which becomes more problematic with size and age (Dai et al., 2016; Sciascia, Mazzola, &
Chirico, 2013). This is necessary as the competitive stakes are higher as the firm faces larger,
more mature rivals, and inefficient, informal processes that may have been acceptable at an
earlier stage of the firm’s development become too potentially costly to tolerate.

Aggregation-based solution: alter firm structure to achieve the benefits of
professionalization and develop greater efficiency. The aggregation and arrangement of
human capital resources can help to address the firm’s need to professionalize at this stage.
Building routines and structures that maximize the strategic benefit of existing human capital
while allowing for the development of new human capital resources is crucial to moving the

firm’s decision-making process from an ad-hoc set of processes to a professional, mature firm’s
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set of processes. Firm structure is a determining factor in the way that knowledge-related
problems are solved (Macher, 2006).

Routines for managing the stock and flow of individual level human capital into and out
of the firm are determined by the overall structure of the firm (Dierickx & Cool, 1989; Ployhart,
Weekley, & Baughman, 2006; Sung-Choon et al., 2007). The routines for the development and
deployment of human capital (Huckman & Pisano, 2006; Huselid, 1995; Youndt, Snell, Dean, &
Lepak, 1996) will interact with operational routines for day-to-day tasks, allowing the firm to
generate and deploy human capital resources strategically (Benner & Tushman, 2003; Cohen &
Bacdayan, 1994; Grant, 1996).

Sequential aggregation influences structural decisions. The role of sequential
aggregation changes somewhat at this stage in comparison to previous stages because its path
dependent element takes primacy. The human capital aggregation actions that take place in this
stage are focused on re-arranging and re-structuring human capital resources that have already
been formed. As a result, the impacts of human capital aggregation at this stage will be primarily
driven by the outcomes of prior stages.

When determining how to structure the firm to formalize routines and “professionalize”
the firm, decision-makers have two primary options. First, they can focus on hierarchical
structures which prioritize maintaining existing ideas and routines. This involves keeping top
management members as centralized decision-makers and often retaining founder-CEOs.
Alternatively, the firm can redistribute hierarchical decision-making authority across multiple
units or a flattened structure, as well as considering the replacement of founder-CEOs with
“professional” CEOs, a common request of stakeholders such as venture capitalists (Hellmann &

Puri, 2002).
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Agency theory would imply that founders would be hesitant to move toward any
structure which would dilute their decision-making power and value appropriation opportunities
(Coff, 2010; Jensen & Meckling, 1976).18 Hierarchical firms focus on building efficient routines
around existing human capital and solving problems centrally and sequentially. In the context of
this stage of the firm’s lifecycle, this means two basic actions: maintaining the primacy of the
founder-executives and structuring the firm in such a way as to center them in firm level problem
solving. Making use of the hierarchies built into the firm from its earlier entrepreneurial stage —
such as decision-making mechanisms that center executives who are also founders — can help a
firm to efficiently and quickly solve problems based on previous experience and then move on to
making plans for future contingencies (Mihm, Loch, Wilkinson, & Huberman, 2010).

Environmental dynamism is the ultimate determinant of the nature of the outcome of
sequential aggregation at this stage. The problem of professionalization is dynamic because
external shocks to the solution space are common and are primarily caused by forces outside of
the control of current decision makers. Specifically, shareholders and investors (such as VCs) are
extremely active in determining the structure and leadership of the firm at this stage. They may
make decisions about leadership and structure that can bypass the sequential aggregation process
entirely.

The replacement of founder executives at a certain point in new venture maturation has
been studied at great length. As a firm grows, non-founder executives become valuable for their
knowledge of the needs of external stakeholders such as venture capitalists — in fact, VC
investors may insist on a change of CEO at this stage (Vanaelst, Clarysse, Wright, Lockett,

Moray, & S'Jegers, 2006). Executives can be brought in from other firms to provide expertise

18 This resistance could contribute to the fact that at least half of start-ups never replace their founder-CEOs (Jain &
Tabak, 2005).
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and experience that founders, despite their instrumental role in the early stages of the firm, may
lack (Clarysse & Moray, 2004). These “professional” executives have relevant operational
knowledge as well as networks and experience that can help the firm continue to grow (Clarysse
& Moray, 2004; Eesley, Hsu, & Roberts, 2013; Miller & Shamsie, 2001).

Even if founder-executives remain in charge, their impact on firm problem-solving can
be diluted via the use of a modular firm structure. Modular structures allow a firm to take
complex problems and disassemble them, with discrete problem-solving groups addressing each
of the parts before ultimately recombining them into a firm-level solution (Langlois, 2002). In
this way, the firm structure resembles the problem structure — disparate but feeding into one
overarching whole (Afuah & Tucci, 2012; Sanchez & Mahoney, 1996). A modular firm structure
allows for different individuals in different discrete portions of the firm to be responsible for a
different portion of a solution to a problem, de-centering founder-executives and reducing the
central role their human capital plays in the firm level aggregated human capital resource.

If these external shocks occur to the problem space, the sequential aggregation process
will take a very different direction. Either hierarchical structures will no longer be tied to the
initial vision of the founding team, due to their replacement, or the hierarchical structure that
centers the cognition of the early founders itself will change. In either event, the sequential
aggregation process can be disrupted significantly at this stage if an exogenous shock like the
interference of investors or shareholders occurs.

Corollary to Propositions 1a and 1b: The path dependent forces of sequential

aggregation will cause firms at the formalization and control stage to structure their

human capital in a way that reinforces existing human capital endowments and focuses
on efficiency and search coordination (i.e., the mechanism identified in Proposition 1a

will dominate).

Corollary to Proposition 4: Firms at the formalization and control stage which have the
sequential aggregation process interrupted by dynamic changes may be able to re-orient
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themselves toward less coordinated, more exploratory search (i.e., the mechanism
identified in Proposition 1b will dominate).

This logic can be tied to the extant literature exploring the relationship between founder-
CEO’s and firm performance. There are generally mixed results in that literature as to whether
founder-CEOs have a positive or negative impact on performance and prior work has identified
several mechanisms driving this relationship (Adams, Almeida, & Ferreira, 2009; Chen &
Thompson, 2015). If we consider the fact that founder-CEO replacement is an important step in
the process of sequential hiring, the effect of the replacement may critically depend on the
context. The mechanism of sequential aggregation of human capital may have been overlooked
in prior studies. For instance, CEOs may help to professionalize the organization around its
existing successful strategies. However, when founders are replaced by CEOs in response to
shocks from the external environment resulting in low performance of the firm, it triggers new
search that may have unpredictable impacts, as well as interrupting the path-dependent
sequential aggregation process up to this point. Mixed outcomes from this process then are
likely.
Human Capital Guides Renewal Options in the Elaboration of Structure Stage

In the elaboration of structure stage, the firm attempts to balance strategic flexibility and
the cohesion and efficiency established in the previous stage (Quinn & Cameron, 1983). The
firm has substantial resources and has established its demand base, meaning that it faces a
decision to either continue as it is or engage in some form of expansion or diversification.
Flexibility, resource acquisition and growth become newly emphasized. The firm “develops at
the boundaries”, attempting to change and address new environmental opportunities and

challenges (Katz & Kahn, 1978).
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Primary problem: previously exploited opportunities may no longer be viable. At
this stage in the firm’s life cycle, demand for the firm’s initial products or services would be
expected to be reaching a mature level. In addition, incumbent competitors will also be growing,
and nimble new entrants could pose competitive threats (Hockerts & Wistenhagen, 2010). As a
result, the firm must engage in some sort of significant renewal of its strategy to maintain
competitive advantage.

Research has been explicit about the importance of adaptability at the firm level to
survive as competitive environments shift (Gavetti, Levinthal, & Rivkin, 2005; Joseph & Ocasio,
2012; Laureiro-Martinez & Brusoni, 2018). Mature firms need to engage in radical innovation at
times to avoid having their rents competed away (Agarwal & Gort, 2002; David et al., 2010).
This can be due directly to the pressures of new competitors eroding existing competitive
advantage (Porter, 1979), or other environmental threats, such as a preferred strategy being
blocked by circumstances or changes in regulation (Marx & Hsu, 2015).

Aggregation-based solution: acquisitions provide strategic renewal opportunities.
The firm can seek a strategic renewal via a large infusion of new human capital. This mirrors the
team-building solution to the firm’s initial opportunity problem in the entrepreneurial stage,
which is fitting given the need to behave entrepreneurially in this stage. The mass acquisition of
individual and firm level human capital will not only give the firm new capabilities but new
awareness of opportunities for competitive advantage to replace those which have been eroded
over time.

The primary way that a firm can achieve the scale of new human capital and knowledge
resources necessary at this stage is through an acquisition. Human capital can be the most

important deciding factor in whether an acquisition is made (Masten, Meehan, & Snyder, 1989;
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Monteverde & Teece, 1982). The competencies of the target firm may be at least partially
obtained and integrated into the acquiring firm via “acqui-hiring”, where an acquisition is
executed primarily to gain access to most or all of the target’s human capital (Chatterji & Patro,
2014; Huber, 1991; Song, Almeida, & Wu, 2003).

The nature of the acqui-hire will play a role in its human capital aggregation impact
(Selby & Mayer, 2013). Vertical acquisitions are known to provide greater efficiency and control
to the acquiring firm due to limited differences in the firms’ knowledge bases (Li, Ramaswamy,
& Pécherot Petitt, 2006; Williamson, 1971). Conversely, conceptually distant, horizontal acqui-
hires allow firms to innovate by bridging the gap between the existing knowledge within a firm
and the knowledge base of a target firm (Pennings, Barkema, & Douma, 1994; Pennings &
Harianto, 1992). This presents challenges in combining dissimilar firms and bases of human
capital, but this mismatch may lead to performance benefits as well (Chatterjee, Lubatkin,
Schweiger, & Weber, 1992; Marks & Mirvis, 2011).

Sequential aggregation determines mature firms’ ability to search for distant
solutions. The problem space on which the firm searches for solutions to the strategic renewal
problem at this stage is inherently complex — many related and unrelated acqui-hiring targets are
available. The degree of this complexity will be determined by the nature of the firm. Firms with
long and complex supply chains will have a greater number of “local” peaks associated with
vertical/related acqui-hiring, and firms with a greater number of potential complementarities with
firms in other industries will have a greater number of “distant” peaks associated with
horizontal/unrelated acqui-hiring. The number of peaks on the problem space will have the same
impacts on coordinated search across layers of human capital that have been explored in earlier

stages in this paper.
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Like the formalization and control stage, the path dependent impact of the firm’s history
of sequential aggregation will play a very significant role in how the firm engages in human
capital aggregation to solve its strategic problems at the elaboration of structure stage.
Attempting to identify and select targets for acqui-hiring mirrors the decisions taken during the
entrepreneurial stage. However, in the elaboration of structure stage, the firm has developed
multiple layers of human capital through the process of sequential aggregation and depending on
how the aggregation process played out in previous stages, may find itself in drastically different
circumstances.

The firm’s ability to successfully search for and identify valuable targets for an acqui-
hiring based strategic renewal will be largely dependent on how much the sequential aggregation
process has reinforced the homogenizing element of the human capital aggregation process
versus how much problem complexity and dynamism has exacerbated human capital “drift” over
time. Firms that have continuously converged around local peaks due to their engaging with
relatively low complexity, stable problems will not have developed the broad ranging human
capital (and its attendant broad-ranging awareness of the problem space they now occupy) to
successfully identify distant peaks on the problem landscape in the elaboration of structure stage.
By the same logic, some firms have suffered a great deal of human capital “drift” over the course
of their lifecycle due to the uncoordinated search caused by the sequential aggregation of
boundedly rational actors and their engagement with complex, dynamic problem landscapes.
They will have a breadth of human capital and variety of mental representations of the problem
landscape that will make them more likely to be aware of (and capable of working toward)

distant solutions at this stage.
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Firms that have homogenized their human capital resources over the course of the
sequential aggregation process will struggle to identify and engage with innovative solutions at
this stage of their lifecycle (Hill & Levenhagen, 1995; Huff, Huff, & Thomas, 1992; Porac &
Thomas, 1990; Senker, 1995). Over time, the firm has limited its ability to effectively navigate
the innovation-based challenges of an acqui-hire (Hsu & Lim, 2013; Stinchcombe, 1965).
Ultimately, a homogenous, efficiency-oriented legacy of human capital resources hampers the
firm’s ability to identify and pursue new opportunities (Hodgkinson, 2003; Hodgkinson &
Wright, 2002; Laureiro-Martinez & Brusoni, 2018).

Corollary to Proposition 2: For firms in the elaboration of structure stage which have

developed in less complex and more stable contexts, the sequential hiring process may be

an insufficient mechanism for renewal due to the path dependent effects of
homogenization over prior stages.

Corollary to Proposition 3: For firms in the elaboration of structure stage which

developed in complex environments, sequential aggregation can drive renewal of mature

organizations by restarting search and allowing firms to discover superior opportunities.

Corollary to Proposition 4: For firms in the elaboration of structure stage which

developed in dynamic environments, sequential aggregation can drive renewal of mature

organizations by restarting search and allowing firms to discover superior opportunities.

Potential examples of this dynamic can be seen in high profile acqui-hires in recent years.
Tech giants such as Facebook and Yahoo have engaged in multiple acqui-hires, but with vastly
differing results. Facebook, whose CEO Mark Zuckerberg famously is quoted as saying the
company ‘“has not once bought a company for the company itself” but rather “to get excellent
people”, has successfully engaged in acqui-hires of companies such as Drop.io, Friendfeed, and
Hot Potato (Aggarwal & Rizvi, 2020; Hindman & Bradford, 2011). In contrast, Yahoo, a firm at
a similar stage in its lifecycle, has instead had a series of failed acqui-hires, famously failing to

achieve meaningful talent benefits from acquisitions of companies such as MessageMe, Vizify,

and EvntLive. While one cannot directly observe the sequential aggregation mechanisms
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discussed in this paper throughout the history of these specific firms, it is telling that talent
management analyst John Sullivan attributes the difference in Facebook and Yahoo’s acqui-
hiring performance to a difference in their innate ability to discover, develop, and nurture new
ideas (Weissman, 2016).

DISCUSSION

We have set out to design a framework for understanding how the human capital
aggregation process can, under circumstances, lead to unexpected negative outcomes, even when
the firm engaging in the aggregation process seemingly engages in “optimal” behavior. What this
ultimately means is that, due to the path dependent nature of sequential hiring and training that
occurs in the human capital aggregation process, the perception that a firm acquiring or
developing “good people” is, in and of itself, good for the firm, is not necessarily true. More
broadly, it means that the acquisition or creation of human capital resources via the aggregation
process — one of the most relied upon problem-solving tools available to firms — may not be as
reliable as believed.

The implications of this are far reaching, if only because the human capital aggregation
process underlies so many crucial firm phenomena. While the most obvious processes affected
by the implications of the newly developed theory here are the primary starting points of the
human capital aggregation process — hiring and training — other firm-level activities are also
impacted. Mergers and acquisitions, whether they are performed with the intention of acquiring
the human capital resources of the target or not, must be viewed with greater caution considering
the potentially far-reaching negative consequences that can arise from the aggregation process

that takes place as the two firms are combined. Similarly, firm restructurings are also tied to
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potentially significant changes in the ways that human capital combines and ultimately
aggregates into a firm-level resource — potentially to the detriment of the firm.

There is a great deal of research that can build on our theory. The most obvious starting
point is the search for data that is sufficiently granular to allow scholars to observe the
microprocesses theoretically examined in this paper. This is admittedly a high bar; to observe the
processes at play, one would have to have individual level data on the expectations and
intentions of founders/decision-makers, as well as a significant amount of quite granular hiring
data, to be able to identify hiring biases as well as the degree to which hires match those biases.
A potentially feasible starting point could involve an in-depth longitudinal study of a single firm
or small set of firms, as a traditional “large n” dataset may become unwieldy with the number of
constructs involved in the human capital aggregation process.

Another potential way to move forward from the framework set out here is the creation of
detailed mathematical models to allow a more nuanced understanding of the complex, interactive
relationships at play in the aggregation process. A benefit of a modeling approach would be the
ability to make simplifying assumptions to focus on a few core variables in the process. This
may allow for more specific insights than the verbal theory-building process can.

Aside from ways to quantitatively explore the theoretical framework we have built in this
paper, one of the most important avenues for future research is to consider the differences
between knowledge-intensive industries and other industries in the applicability of the
propositions set forth here. A great deal of the theoretical analysis in this paper presumes that the
human capital acquired or developed by the firm at various stages is valuable and idiosyncratic

in some manner. It may be that, in industries with low knowledge-intensity, the fungibility of
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various individuals’ human capital means that the outcomes of the aggregation process are
qualitatively different in terms of their strategic impact on the firm.

Finally, as set out in the introduction, exploring other, non-search-oriented moderators of
the directions and outcomes of the aggregation process is likely to be fruitful. The diversity of
the human capital on the founding team, for example, may determine how subsequent “waves”
of sequential aggregation play out. The number of waves of aggregation may also be an
important moderator. The specifics of HR routines that play a part in the process could also be
examined. For instance, outsourcing, external HR services, and the utilization of internal labor
markets might alter the path of some of the mechanisms explored here.

Ultimately, this paper is the foundation from which a more nuanced understanding of the
human capital aggregation process and its outcomes can be built. By calling into question the
overly positive assumptions about the aggregation process present in the current literature, we
can present propositions which highlight its potential to destroy value which will in turn

hopefully stimulate rich avenues for future research.
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Appendix 1: Figures

Figure 1: Four lifecycle stages.
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Figure 2 Sequential Aggregation of Human Capital with Low Problem Complexity
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Figure 3 Sequential Aggregation of Human Capital with High Problem Complexity
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Appendix 2: Tables

TABLE 1.1

Descriptive Statistics and Pearson Correlations

Variable Mean SD 1 2 3 4 5 6 7 8 9 10 1 2 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Number of Investments 8.00 6.60 1.00
Total Investors 4.04 2.81 0.85 1.00
Firm Exit 0.29 0.45 0.16 0.03 1.00
Number of Employees 2.88 1.72 0.41 0.30 0.37 1.00
Number of Founders 2.36 1.15 0.04 0.04 0.03 0.09 1.00
Higher Education 0.57 0.49 0.16 0.15 0.07 0.06 -0.01 1.00
Firm Age 1442.55 1283.60 0.10 -0.02 0.12 0.23 0.02 -0.02 1.00
Patent at Invest 0.08 0.27  0.16 0.03 0.38 0.21 -0.01 0.01 0.24 1.00
Log Investment Size 17.78 237 031 0.25 0.12 0.38 0.00 0.11 0.25 0.09 1.00
Repeat Investment 0.73 0.45 0.12 0.09 0.06 0.12 -0.01 -0.01 0.01 0.03 0.05 1.00
Relatedness to Existing Portfi  0.71 0.12  0.01 0.03 0.05 0.01 0.02 0.01 -0.09 0.06 -0.03 0.00 1.00
Lead Investor 0.24 0.43 -0.15 -0.16 0.02 -0.01 0.00 -0.04 -0.02 -0.02 -0.04 0.05 -0.01 1.00
Syndicated Investors 2.78 1.83 0.59 0.47 0.12 0.54 0.04 0.03 0.15 0.08 0.33 0.09 0.01 -0.02 1.00
Innovation Percentage 42.01 19.34  0.01 0.04 -0.01 0.04 0.01 -0.06 -0.05 -0.05 -0.03 0.34 -0.06 0.05 -0.03 1.00
Patents Granted in Industry 4907.43 5365.84 -0.11 -0.08 -0.06 0.04 0.03 -0.02 -0.04 -0.05 -0.03 0.13 -0.05 0.04 -0.08 0.49 1.00
TTR 0.87 0.08 -0.12 -0.01 -0.22 -0.16 -0.03 0.02 -0.08 -0.26 -0.09 -0.08 0.01 -0.04 -0.10 -0.06 -0.04 1.00
Rhetoric-Oriented HC Ratio  0.06 0.20 -0.17 -0.19 -0.15 -0.11 -0.04 -0.20 0.00 -0.10 -0.08 -0.05 -0.03 0.03 -0.05 -0.03 0.03 0.04 1.00
Business-Oriented HC Ratio  0.72 0.37 -0.02 -0.02 0.01 0.04 -0.09 -0.05 0.04 0.09 -0.02 -0.02 0.01 0.01 0.00 -0.08 -0.05 -0.14 0.10 1.00
Tech-Oriented HC Ratio 0.37 0.40  0.00 -0.03 0.04 0.06 0.01 0.01 -0.02 0.04 0.05 0.01 -0.04 0.04 0.05 0.04 0.02 0.02 -0.09 -0.19 1.00
Log Rhetoric HC Tenure 7.35 1.04 -0.05 0.03 -0.03 0.06 -0.01 0.07 -0.04 -0.04 0.06 0.00 0.00 -0.02 0.07 0.02 0.07 -0.04 0.18 0.02 -0.09 1.00
Log Business HC Tenure 9.15 0.70  0.41 0.42 0.24 049 0.20 0.29 0.08 0.16 0.22 0.07 0.02 -0.05 0.35 0.03 0.02 -0.17 -0.20 0.21 -0.05 0.33 1.00
Log Tech HC Tenure 8.34 098 036 0.30 0.27 043 0.11 0.29 0.06 0.12 0.24 0.09 -0.03 -0.04 0.34 0.06 0.04 -0.11 -0.23 -0.28 0.37 0.16 0.56 1.00
Rhetoric Ratio x TTR 0.05 0.18 -0.17 -0.18 -0.15 -0.11 -0.04 -0.20 0.00 -0.11 -0.09 -0.05 -0.03 0.03 -0.05 -0.03 0.03 0.09 1.00 0.10 -0.09 0.17 -0.20 -0.24 1.00
Business Ratio x TTR 0.62 0.33  -0.06 -0.02 -0.05 0.00 -0.09 -0.04 0.01 0.01 -0.04 -0.04 0.02 0.00 -0.02 -0.10 -0.06 0.16 0.12 0.95 -0.19 0.02 0.17 -0.31 0.13 1.00
Tech Ratio x TTR 0.32 0.39 -0.01 -0.02 0.01 0.04 0.01 0.02 -0.03 0.00 0.04 0.00 -0.04 0.03 0.04 0.03 0.01 0.14 -0.09 -0.21 0.99 -0.09 -0.07 0.36 -0.09 -0.17 1.00
Rhetoric Tenure x TTR 6.37 1.04 -0.11 0.03 -0.14 -0.03 -0.03 0.07 -0.07 -0.17 0.01 -0.04 0.01 -0.04 0.01 -0.01 0.03 0.50 0.17 -0.05 -0.07 0.84 0.19 0.08 0.20 0.10 -0.01 1.00
Business Tenure x TTR 7.89 0.87 0.22 0.32 0.02 0.26 0.13 0.24 0.00 -0.08 0.11 -0.01 0.02 -0.07 0.20 -0.02 -0.02 0.64 -0.12 0.07 -0.03 0.22 0.65 0.35 -0.08 0.26 0.05 0.53 1.00
Tech Tenure x TTR 7.17 1.04  0.24 0.26 0.10 0.27 0.07 0.26 0.00 -0.06 0.15 0.03 -0.02 -0.06 0.23 0.02 0.01 0.50 -0.18 -0.33 0.33 0.12 0.38 0.80 -0.15 -0.18 0.40 0.37 0.68 1.00

6T1



TABLE 1.2
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Regression Results of Investment Outcomes (Total Investments) on Vague Language and

Founding Team Human Capital®®

DV: Total Number of Investments Model 1 Model 2 Model 3
Number of Employees 0.569*** 0.574%** 0.010
(0.040) (0.040) (0.109)
Number of Founders 0.120* 0.121*>* -0.402***
(0.047) (0.047) (0.117)
Higher Education 0.402%** 0.384*** 1.181%**
(0.100) (0.101) (0.327)
Firm Age -0.000%*** -0.000%*** 0.000
0.000 (0.000) (0.000)
Patent at Investment 1.281*** 1.203*** 1.358+
(0.246) (0.246) (0.770)
Size of Investment (Log) 0.240%*** 0.245%** 0.312**
(0.040) (0.040) (0.111)
Repeat Investment in Focal Industry 0.506*** 0.503*** 0.239
(0.127) (0.127) (0.328)
Relatedness to Existing Portfolio 0.123 0.107 -0.165
(0.723) (0.720) (1.582)
Lead Investor -1.818*** -1.823*** -0.730**
(0.110) (0.110) (0.264)
Syndicated Investors 1.493*** 1.494%** 1.495%**
(0.039) (0.039) (0.084)
Innovation Percentage 0.019*** 0.019*** 0.023**
(0.003) (0.003) (0.007)
Patents Granted in Industry -0.000*** -0.000*** -0.000***
0.000 (0.000) (0.000)
TTR -2.349*** 4.700** 2.641
(0.636) (1.525) (25.526)
Rhetoric-Oriented Human Capital Ratio 12.905***
(2.742)
Business-Oriented Human Capital Ratio 7.082%**
(1.400)

19 Note: For all models, standard etrors are clustered at the level of the investing firm. Results are qualitatively similar

when using Huber-White Robust Standard Errors. * p<.05 **p<.01 **p<.001



Technically-Oriented Human Capital Ratio

Rhetoric Ratiox TTR

Business Ratio x TTR

Technical Ratiox TTR

Rhetoric-Oriented Human Capital Tenure

Business-Oriented Human Capital Tenure

Technically-Oriented Human Capital

Tenure

Rhetoric Tenure x TTR

Business Tenure X TTR
Technical Tenure x TTR
Constant

Year Fixed Effects

Industry Fixed Effects
Investor Fixed Effects

State Fixed Effects

Funding Round Fixed Effects

n
R-squared

Adj. R-squared

Change in R-Squared (Within)
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3.542%*
(1.344)
13.361%**
(3.117)
-7.931%**
(1.609)
4477
(1.539)
-8.142%%*
(1.942)
16.435%**
(2.480)
-8.949%**
(1.902)
7,564+
(2.239)
16.133%**
(2.818)
10.433%**
(2.168)
0.441 -5.713%** -15.090
(1.083) (1.610) (22.536)
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
13717 13717 2626
4927 0.495 0.663
4541 0.457 0.589
2456 0.250 0.391



TABLE 1.3
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Regression Results of Investment Outcomes (Unique Investors) on Vague Language and
Founding Team Human Capital

DV: Unique Investors Model 1 Model 2 Model 3
Number of Employees 0.263*** 0.267*** 0.075
(0.017) (0.017) (0.054)
Number of Founders 0.043+ 0.043 0.265***
(0.022) (0.022) (0.060)
Higher Education 0.395*** 0.395*** 0.017
(0.045) (0.045) (0.180)
Firm Age 0.000%+* -0.000 0.000
0.000 0.000 0.000
Patent at Investment 0.520*** 0.495*** 0.551+
(0.084) (0.084) (0.324)
Size of Investment (Log) 0.247%** 0.248*** 0.317***
(0.023) (0.023) (0.079)
Repeat Investment in Focal Industry 0.075 0.073 0.181
(0.059) (0.059) (0.159)
Relatedness to Existing Portfolio (0.110) (0.103) (0.102)
(0.315) (0.313) (0.870)
Lead Investor 0.688*** -0.692 -0.387
(0.051) (0.051) (0.136)
Syndicated Investors 0.533*** 0.535*** 0.630***
(0.018) (0.018) (0.045)
Innovation Percentage 0.007*** 0.007*** 0.017***
(0.002) (0.002) (0.004)
: ) -0.000%** ’
Patents Granted in Industry 0.000*** 0.000***
0.000 0.000 0.000
TR -0.556+ 1.004 o5 Ea g
(0.286) (0.694) (9.651)
Rhetoric-Oriented Human Capital g 138+ **

Ratio

(1.366)



Business-Oriented Human Capital
Ratio

Technically-Oriented Human Capital
Ratio

Rhetoric Ratiox TTR
Business Ratio x TTR

Technical Ratiox TTR

Rhetoric-Oriented Human Capital
Tenure

Business-Oriented Human Capital
Tenure

Technically-Oriented Human Capital
Tenure

Rhetoric Tenure x TTR

Business Tenure x TTR
Technical Tenure x TTR
Constant

Year Fixed Effects

Industry Fixed Effects
Investor Fixed Effects

State Fixed Effects

Funding Round Fixed Effects

n
R-squared

Adj. R-squared

Change in R-Squared (Within)

J1.774%%
(0.558)

< < < <<

13717

2.596%**
(0.625)
(0.777)

(0.593)
8.375%x*
(1.573)
-2.923%**
(0.723)
0.551
(0.687)

-3.049%*
(0.789)

< < < <<

13717

4216
3776
.1986

0.4266
0.3827
0.2055

-2.197**
(0.818)
6.876%**
(1.230)

6.930%**
(0.927)
1.949*
(0.951)

6.005%**
(1.396)
7.956%**
(1.059)
7.472
(8.250)

< < < <<

2626

0.5479
0.3725

123

0.6295



TABLE 1.4
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Regression Results of Investment Outcomes (Firm Exit) on Vague Language and Founding
Team Human Capital

DV: Firm Exit Model 1 Model 2 Model 3
Number of Employees 0.012*** 0.012*** 0.009
(0.003) (0.003) (0.007)
Number of Founders 0.000 0.000 0.015+
(0.003) (0.003) (0.009)
Higher Education -0.033*** -0.037*** 0.016
(0.007) (0.007) (0.025)
Firm Age 0.000 0.000 0.000
0.000 0.000 0.000
Patent at Investment 0.110*** 0.104*** 0.081+
(0.017) (0.017) (0.044)
Size of Investment (Log) 0.019*** 0.019*** (0.006)
(0.004) (0.004) (0.010)
Repeat Investment in Focal Industry 0.003 0.003 (0.005)
(0.009) (0.009) (0.022)
Relatedness to Existing Portfolio 0.175** 0.171** (0.091)
(0.055) (0.055) (0.112)
Lead Investor 0.003 0.002 0.018
(0.008) (0.008) (0.018)
Syndicated Investors -0.024*** -0.024*** -0.021***
(0.003) (0.002) (0.005)
Innovation Percentage 0.000* 0.000* 0.000
0.000 0.000 (0.001)
Patents Granted in Industry -0.000*** -0.000*** -0.000**
0.000 0.000 0.000
TTR -0.217*** 0.221+ -3.824**
(0.051) (0.131) (1.164)
Rhetoric-Oriented Human Capital Ratio (0.359)
(0.248)
Business-Oriented Human Capital Ratio 0.677***
(0.120)
Technically-Oriented Human Capital Ratio -0.194+
(0.113)
Rhetoric Ratio x TTR 0.290



Business Ratio x TTR
Technical Ratiox TTR
Rhetoric-Oriented Human Capital Tenure

Business-Oriented Human Capital Tenure

Technically-Oriented Human Capital
Tenure

Rhetoric Tenure x TTR
Business Tenure X TTR
Technical Tenure X TTR
Constant

Year Fixed Effects

Industry Fixed Effects
Investor Fixed Effects

State Fixed Effects

Funding Round Fixed Effects

n
R-squared

Adj. R-squared

Change in R-Squared (Within)
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(0.281)
-0.705%**
(0.137)
0.212
(0.129)
0.489***
(0.099)
-0.466**
(0.155)
-0.216+
(0.116)
-0.571***
(0.116)
0.529**
(0.176)
0.295*
(0.132)
0.043 -0.375** 3.566***
(0.091) (0.139) (1.015)
Y Y Y
Y Y Y
Y Y Y
Y Y Y
Y Y Y
13717 13717 2626
0.403 0.4087 0.6441
0.357 0.3634 0.5657
0.023 0.0321 0.0537



Regression Results using Alternate Human Capital Definition 1 — PR Treated as Business
Human Capital

TABLE 1.5

Maodel 1 Maodel 2 Maodel 3 Maodel 4 Maodel 5 Maodel 6
DV: Number of Investments DV: Total Investors DV: Firm Exit
Number of Employees 0.585%== 0.028 0.273%== 0.091+ 0.012%= 0.010
(D.040) (0.108) (0.017) (0.053) (0.003) (0.007)
Number of Founders 0.122%* -0.342%* 0.042+ -D211=== 0.000 0.015+4
(D.047) (0.115) (0.022) (0.059) (0.003) (0.008)
Higher Education 0.359%== 1.250%== 0.395%== 0.075 0037%=" 0.019
(0.101) (0325) (0.046) (0.179) (0.007) (0.024)
Firm Age -0.000%** 0000 ~0.000% = 0.000 LA 0.000
{0.000) (0.000) {0.000) (0,000 0,000 0.000
Patent at Investment L.115%** 1.307+ 0.517%%* 0.672% 01065 0.130%*
(0.250) (0.736) (0.086) (0.309) (0.017) (0.043)
Size of Investment (Log) 0.246%%* 0.405%** .24G%== n.414%== 0.020% %= 0.008
(0.040) (0.114) (0.023) (0.068) (0.004) (0.009)
Repeat Investment in Focal Industry 0.495%=* 0316 0.071 0.223 0.003 (0.006)
(0.128) (0.324) (0.059) (0.156) (0.005) (0.022)
Relatedness to Existing Portfolio 0059 0.453 -0.130 0.264 0.154%* (0.046)
(0.722) (1.55%) (0.317) (0.842) (0.055) (0.108)
Lead Investor ~1.B03%*= 0.617% ~0.680% == -0.322% 0.004 0.026
(0111} (0.262) (0.051) (0.135) (0.00E) (0.018)
Syndicated Investors 1.511%** 1.486%=* 0.535%%* 0.620%%* 0,023 ~0.024%=*
(0.039) (0.084) (0.019) (0.045) (0.003) (0.005)
Innovation Percentage 0.019%=* 0.025%%* 0.007%=* 0.019%== 0.000* 0.000
(0.003) (0.007) (0.002) (0.004) LA (0.001)
Patents Granted in Industry <0000 = ~0.000% == ~0.000% == ~0.000% = ~0.000%=* ~0L000%=*
(D.000) (0.000) (0.000) (0.000) 0.000 0.000
TTR 4.250%= -0.722 0.461 -27.001%* 0.368%* -4.368%%*
(1.510) (25.588) (0.694) (9.654) (0.131) (1.161)
Rhetorie-Oriented Human Capital Ratio -12.363%%* <1.554% (0.312)
(2.739) (1357} (0.248)
Business-Oriented Human Capital Ratio 6.626%%% 1.98g== 0.805%%*
(1.386) (0.625) (01209
Technically-Oriented Human Capital Ratio ERERY -0.928 (0.157)
(1.336) (0.592) (0.113)
Rhetoric Ratio x TTR 12.701%== T.o68%% 0.236
(3.113) (1.563) (0.281)
Business Ratio x TTR ~T.504% == -2.252%% -0.Bag=="
(1.590) (0.722) (0.137)
Technical Ratio x TTR -4,259% 0.712 0.164
(1.529) (D.686) (0.129)
Rhetorie-Oriented Homan Capital Tenure ~T.631%=" -1.962% 0.448%*
(1.924) (0.801) (0.097)
Business-Oriented Human Capital Tenure 15.537%=* 6.39]%== -0.476%*
(2.438) (1.204) (0.155)
Technically-Oriented Human Capital Tenure ~B.7TTee" ~O.811%=" <0213+
(1.909) (0.928) (0.116)
Rhetoric Tenure x TTR 7.163%* L7874 -0.520%=*
(2.223) (0.932) (0.114)
Business Tenure x TTR =15.502%%* -5.686%% 0.539%=
(2.778) (L3709 (0.176)
Technical Tenure x TTR 10.483%=* T7.93G%s= 0.296%
(2.173) (1.058) (0.133)
Constant -5.180%* -14.640 -2.525%* 6.731 -0.490%%* 3.695%%%
(1.599) (22.531) (0.794) (B.2909 (0.139) (1L.014)
Year Fixed Effects Y Y Y Y Y Y
Industry Fixed Effects Y Y Y Y Y Y
Investor Fixed Effects Y Y Y Y Y Y
State Fived Effects Y Y Y Y Y Y
Funding Round Fixed Effects Y Y Y Y Y Y
n 13612 2630 13612 2630 13612 2630
R-squared A%68 6330 0.4257 0.617 0408 0.6433
Adj. R-squared ASE3 STT9 03817 0.5341 0.3625 1.5655
Change in R-Squared (Within) 2499 3697 0.2036 0.3485 00315 00621
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Regression Results using Alternate Human Capital Definition 2 — PR Treated as Business,

TABLE 1.6

Marketing Treated as Rhetoric

Maodel 1 Model 2 Model 3 Maodel 4 Maodel 5 Madel 6
DV: Number of Investments DV: Total Investors DV: Firm Exit
Number of Employees 0597+ 0.320%=* 0.279%=* 0.139%== 0.013%== 0010+
(0.040) (0.079) (0.017) (0.038) (0.003) (0.006)
Number of Founders 0.124%# 0.042 0.043% -0.024 0.000 0.020%*
(0.047) (D.097) (0.022) (0.048) (0.003) (0.006)
Higher Education 0.400%=* 0.486* 0.402%=* 0.018 ~0.036%** (0.005)
(0.101) (0.229) (0.046) (0.119) (0.007) (0.018)
Firm Age RUALT RIALLY <0 000==*= ~0.000% 0.000 0.000% %=
{0.000) (0.000) (0,000) (0.000) 0000 0000
Patent at Investment L106%=* 1.355% 0.518%=* 0.728%* 0.106%** 0.074
(0.249) (0.590) (0.086) (0.233) (0.017) (0.037)
Size of Investment (Log) 0.233%%= 0.200%* 0.241%=* 0.218%== 0.019%== 0.003
(0.040) (0.072) (0.023) (0.044) (0.004) (0.007)
Repeat Investment in Focal Industry 0.477%%* 0.090 0.061 0.040 0.002 (0.003)
(0.127) (0.257) (0,059) (0.124) {0.009) (0.018)
Relatedness to Existing Portfolio -0.081 1.492 -0.142 0.565 0.154%= (0.028)
(0.721) (1.351) (0.317) (0.637) (0.055) (0.087)
Lead Investor -1.790%%= -1.262%%* RUGH) Rl -0.518%%* 0.005 0.019
(0111} (0.212) (0,051) (0.101) (0.008) (0.014)
Syndicated Investors L510%*=* 1.362%%* 0.535%=* 0.581%=* 0.023%%* -0.018%=*
(0.039) (0.070) (0,019) (0.037) (0.003) (0.004)
Innovation Percentage 0.018%=* 0.032%%* 0.007%=* 0.020°%* 0.000+ (0.001)
(0.003) (0.006) (0.002) (0.003) 0.000 0.000
Patents Granted in Industry -0.000%=* ~0.000%** -0.000% = -0.000%%* -0.000% = -0.000%=*
(0.000) (0.000) (0.000) (0.000) 0.000 0.000
TTR 4.330% 11.160 0410 -27.484%=* 0.367** -2.485*
(1.497) (24.45%) (D.688) (8.321) (0.130) (0.983)
Rhetoric-Oriented Human Capital Ratio -B.713%%* -6, 207%= (0.112)
(2.250) (1.055) {0.188)
Business-Oriented Human Capital Ratio 7.130%== 2311%=* 0.813%==
(1.380) (0.623) (0.11%)
Technically-Oriented Human Capital Ratio 3.015% -1.158+ (0.174)
(1.333) (0.591) (0.113)
Rhetoric Ratio x TTR B.013%* 6.107%** 0.003
(2.608) (1.231) (0.215)
Business Ratio x TTR -7.963%%* -2.563%%% ~.ET4R=
(1.585) (0.719) (0.136)
Technical Ratio x TTR -3.961%* 0.942 0.180
(1.527) (0.685) (0.129)
Rhetorie-Oriented Human Capital Tenure -5.677%%" -2.042%%* 0417%%=
(1.481) (0.596) (0.083)
Business-Oriented Human Capital Tenure 5.786%* L6494 -0.326%
(2.192) (0.947) (0.138)
Technically-Oriented Human Capital Tenure 1.420 -L614* -0.194%
(1.469) (0.664) (0.093)
Rhetoric Tenure x TTR 6.161%** 2397 -0.466%==
(1.699) (0.699) (0.097)
Business Tenure x TTR -3.155% -0.592 0.360%
(2.510) (1.098) (0.159)
Technical Tenure x TTR -1.192 1.956% 0.249%
(1.708) (0.778) (0.107)
Constant -4.983%* -23.872 -1.330%*° 10.075 -0.475%%= 2.254%=
(1.583) (21.502) (0.787) (7.100) (0.138) (0.858)
Year Fixed Effects Y Y Y Y Y Y
Industry Fixed Effects Y Y Y Y Y Y
Investor Fixed Effects Y Y Y Y Y Y
State Fixed Effects Y Y Y Y Y Y
Funding Round Fixed Effects Y Y Y Y Y Y
n 13612 3995 13612 3695 13612 3595
R-squared 5002 SB12 4295 5641 0.4088 0.5903
Adj. R-squared AB1E 112 JB5T 4912 0.3633 0.5219
Change in R-Squared({Within) 2549 3087 2089 3203 0.0328 0.0466
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TABLE 1.7
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Regression Results using Alternate Human Capital Definition 3 — Law Excluded from Rhetoric

Maodel 1 Maodel 2 Maodel 3 Maodel 4 Maodel 5 Maodel 6
DV: Number of Investments DV Total Investors DV: Firm Exit
Number of Employees [T Mk -0.043 0.273%=" 0.031 0.012%%= 0.004
(0.040) (0.117) (0.017) (0.057) (0.003) (0.008)
Number of Founders 0.124%= -0.424%=* 0.043% -0.286%=* 0.000 0.015
(0.047) (0.122) (0.022) (0.062) (0.003) (0.009)
Higher Education D.364%=" 1.207%== 0.384mm" 0,077 0,038 0.018
(0.101) (0.341) (0.046) (0 188) (0.007) (0.026)
Firm Age <0000 == 0.000 <0000 == 0000 0.000 0.0
(0.000) (0.0040) (0.000) (0,000) 0.000 0.000
Patent at Investment 1.090%== 1.414+ 0.517%== 0448 0.106%%* 0.074+
(0.250) {0.800) (0.086) (0.333) (0.017) (0.045)
Size of Investment (Log) 0.247%== 0.319%= 0.250%== 0.319%== 0.020%** (0.006)
(0.040) (0.117) (0.023) {0.081) {0.004) {0.010)
Repeat Investment in Focal Industry 0.485%== 0319 0.069 0178 0.003 0.001
{0.128) (0.341) (0.059) (0. 164) {0.009) {0.023)
Relatedness to Existing Portfolio -0.002 0.640 -0.108 0175 0.157%* (0.001)
{0.722) (1.625) {0.317) (0.899) (0.055) {0.113)
Lead Investor ~LBOO*=" 0772 -0.68E*"" -0.417*" 0.004 0.016
{0.111) (0.277) (0.051) (0.140) (0.008) (0.018)
Syndicated Investors 1.514%=* 1.524%** 0.536%"" 0.646% %= -0.023%%* -0.020%%*
(0.03%) (0.08%) (0.01%) (0.048) (0.003) (0.005)
Innovation Percentage 0.019%=" 0.025%= 0.007%=" 0.015%=* 0.000* 0.000
(0.003) (0.008) (0.002) (0.004) 0.000 {0.001)
Patents Granted in Industry -0.000%== -0.000% %= -0.000%*= -0.000%== -0.000%%* -0.000%*
(0.000) (0.000) (0.000) (0.000) 0.000 0.000
TTR 4.956%= -7.524 1.206+ -26.186%* 0.297¢ -3.686%%
(1.525) (25.678) (0.696) (9.748) (0.132) (1.229)
Rhetoric-Oriented Human Capital Ratio -14.116%** -5.205%%* {0.345)
(2.761) (1.361) (0.276)
Business-Oriented Human Capital Ratio T.145%== 2.537%=" 0.731%="
(1.403) (0.630) (0.121)
Technically-Oriented Human Capital Ratio 3.775%= -0.637 {0.154)
(1.343) (0.592) (0.113)
Rhetoric Ratio x TTR 13.3582%" 4.705* 0.309
(3.121) (1.544) (0.313)
Business Ratio x TTR -B.020%== -2.844mee 0.776%%=
(1.613) (0.728) (0.138)
Technical Ratio x TTR -4.751%" 0398 0.167
(1.536) (0.685) (0.130)
Rhetoric-Oriented Human Capital Tenure -B.2Opee= -2.648%" 0.537===
(2.030) {0.851) {0.101)
Business-Oriented Human Capital Tenure 15.660%** 72148 -0.532%%*
(2.438) (1.247) (0.156)
Technically-Oriented Human Capital Tenure -02]2%e= -7.021%== (0.165)
(1.954) (0.949) (0.122)
Rhetoric Tenure x TTR 7.581%= 2.389% D.633%%=
(2.333) (0.987) (0.118)
Business Tenure x TTR -15.416%** -6.353%" 0.605%=*
2779 (1.416) {0.177)
Technical Tenure x TTR 10.850%== B.063%%= 0.241+
(2.23%) (1.088) (0.139)
Constant -5.850%%¢ -5.300 -3.23] %= 8.330 -0.439%= 3.380%=
(1.612) (22.660) (0.792) (8.292) (0.140) (1.067)
Year Fixed Effects Y Y Y Y Y Y
Industry Fixed Effects Y Y Y Y Y Y
Investor Fixed Effects Y Y Y Y Y Y
State Fixed Effects Y Y Y Y Y Y
Funding Round Fixed Effects Y Y Y Y Y Y
n 13612 2499 13612 2499 13612 24949
R-squared 5003 B617 4273 6318 0.4069 0.6445
Adj. R-squared 4618 5850 3833 5404 0.3613 0.5649
Change in R-Squared(Within) 2550 3808 2058 3696 0.0297 0.0584
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TABLE 2.1
Descriptive Statistics and Pearson Correlations

Experimental Data:

Variable Mean SD 1 2 3 4 5 6 7 8
1 Investor interest 512 1.83 1.00
2 Condition 1 0.30 0.46 -0.14 1.00
3 Condition 2 0.80 0.45 -0.02 -0.41 1.00
4 Condition 3 0.21 041 0.06 -0.34 -0.32 1.00
5 Condition 4 0.21 041 0.12 -0.34 -0.32 -0.27 1.00
6 Gender 0.62 0.49 -0.08 0.04 -0.03 0.06 -0.07 1.00
7 Tech Experience 055 050 031 0.06 -0.03 0.01 -0.03 0.08 1.00
Crowdfunding -
8 Experience 1.79 079 0.16 -0.01 -0.02 -0.03 0.06 0.09 0.28 1.00

Archival Data:

Variable Mean SD 1 2 3 4 5 6 7
Log Number of
1 Backers 3.32 207 1.00

2 Log Money Pledged 6.69 339 0.89 1.00
Text Complexity x
3 Staff Pick 163 424 039 034 1.00
4 Text Complexity 11.03 497 -0.06 -0.05 0.12 1.00
5 Staff Pick 0.15 036 043 037 092 0.00 1.00
6 Image Count 795 1278 053 047 021 -0.03 0.23 1.00
7 Log Campaign Length 2230 0.73 021 022 0.09 001 010 0.22 1.00



TABLE 2.2
Archival Results: Text Complexity and Staff Pick Main Effects
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Model 1 Model 2 Model 3 Model 4
DV: Log DV: Log DV: Log DV: Log
Backers Pledged Backers Pledged
Text Complexity -0.013*** -0.020***
(0.002) (0.003)
Staff Pick 1.556*** 2.004***
(0.024) (0.042)
Image Count 0.058*** 0.089*** 0.049*** 0.078***
(0.001) (0.001) (0.001) (0.001)
Log Campaign 0.231%** 0.473%** 0.194%** 0.425%**
Length
(0.012) (0.021) (0.012) (0.020)
Constant -2.141%** -4.339*** -1.632*** -3.708***
(0.274) (0.470) (0.256) (0.452)
Category Fixed
Effects Y Y Y Y
n 29324 29324 29324 29324
R-squared 4998 0.455 0.562 0.493
Adj. R-squared 4964 0.451 0.559 0.490
Change in R-
Squared (Within) 1744 0.155 0.277 0.214
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TABLE 2.3
Archival Results: Text Complexity and Staff Pick Interaction Effect

Model 1 Model 2 Model 3 Model 4
DV: Log DV: Log DV: Log DV: Log
Backers Pledged Backers Pledged
'FI)'ierl;[ Complexity x Staff 0.014%* 0.045% %
(0.005) (0.009)
Text Complexity -0.013*** -0.019*** -0.014*** -0.024***
(0.002) (0.003) (0.002) (0.003)
Staff Pick 1.556*** 2.002%** 1.404%** 1.509***
(0.024) (0.042) (0.062) (0.110)
Image Count 0.049*** 0.078*** 0.049*** 0.078***
(0.001) (0.001) (0.001) (0.001)
Log Campaign Length 0.195*** 0.426*** 0.195*** 0.426***
(0.012) (0.020) (0.012) (0.020)
Constant -1.510%** -3.527*** -1.493*** -3.474%**
(0.257) (0.453) (0.257) (0.453)
Category Fixed Effects Y Y Y Y
n 29324 29324 29324 29324
R-squared 0.563 0.494 0.563 0.494
Adj. R-squared 0.560 0.491 0.560 0.491
Change in R-Squared
(Within) 0.278 0.216 0.278 0.216



TABLE 2.4
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Experimental Results - Text Simplification and Staff Pick Banner Impacts on Investor Interest
(Only Control Condition Excluded)

DV: Investor Interest

Condition 2 - Simplified Text

Condition 3 - Staff Pick Banner

Condition 4 - Simplified Text + Staff Pick Banner
Gender

Tech Experience

Crowdfunding Experience

Constant

n
R-squared
Adj. R-squared

0.401
(0.286)
0.666*
(0.310)
0.882%*
(0.312)
(0.338)
(0.227)
1.136%**
(0.230)
0.146
(0.146)
3.099%*+
(0.362)
248

0.1444

0.1231



TABLE 2.5
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Experimental Results - Text Simplification and Staff Pick Banner Impacts on Investor Interest
(All Other Conditions Excluded)

Model 1 Model 2 Model 3 Model 4
DV: Investor Interest
Condition 1 - Control -0.623**

(0.239)
Condition 2 - Simplified Text -0.052

(0.246)
Condition 3 - Staff Pick Banner 0.292
(0.271)
Condition 4 - Simplified Text + Staff *
Pick Banner 0.561
(0.270)

Gender (0.343) -0.362 -0.373 -0.334

(0.227) (0.230) (0.230) (0.228)
Tech Experience 1.131%** 1.096*** 1.095%** 1.120%**

(0.230) (0.233) (0.232) (0.231)
Crowdfunding Experience 0.157 0.164 0.169 0.145

(0.146) (0.148) (0.147) (0.147)
Constant 4.610*** 4.456*** 4.379*** 4.328***

(0.325) (0.333) (0.327) (0.325)
n 248 248 248 248
R-squared .1360 0.112 0.116 0.1272
Adj. R-squared 1218 0.097 0.101 0.1129



Table 3.1:
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Forces Impacting the Aggregation Process at Each Lifecycle Stage.

Environme Problem Reliance on

Outcome

ntal Complexit sequential
Lifecycle Stage Dynamism vy aggregation
Entrepreneurial  High Low or Low SA may drive HC
High homogenization.
(depends SA may help organization
on the to pivot.
sector)
Collectivity Medium Medium  Medium SA aggregation may drive
the lack of coordination
which is critical at this
stage.
Formalization & Low High or High If complexity is high, SA
Control Medium may be a negative process
(depends interfering with search
on the efficiency. If it is low, it
context can drive search
and efficiency.
modulariza
tion)

Elaboration of Medium High High SA may be a key

Structure

mechanism driving
organizational renewal.

Notes: SA = Sequential Aggregation of Human Capital, HC = Human Capital



