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Abstract

We draw upon stewardship theory to formally derive bounds on the investment amount in a

business prospect, and to characterize ownership sharing when investors offer two-stage financing

along with know-how to increase the prospect’s valuation. In the early-development stage,

we show that the direct effect of investor know-how increases the entrepreneur’s share while

the indirect effect from that know-how due to its interaction with the investment size, decreases it.

In the subsequent growth stage, the direct effect decreases the entrepreneur’s share while the

indirect effect increases it. These tradeoffs offer theoretical and practical implications for writing

investment contracts involving investor know-how.
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While the extant literature on stage-based investment contracts focuses mainly on agency
issues such as adverse selection and moral hazard (see a review by Burchardt, Hommel,
Kamuriwo, & Billitteri, 2014), scholarly analysis of start-up investment data has shown
that firms’ pre-investment valuation is positively associated with increases in angel investors’
human capital captured through their education and experience (for related evidence on
Belgian angel-backed ventures, see Collewaert & Manigart, 2016). However, theories on
developing contracts based on such value creation do not agree on how this gain in valuation
should be divided among the parties—the investor and entrepreneur. Resolving these theore-
tical disagreements is important because a deeper understanding of the division of value
created can stimulate the entrepreneur to seek an investor with the know-how that can
enhance the venture’s alignment with market mechanisms and further align the goal of the
investor with that of the entrepreneur, which in turn would render both parties better off.
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The objective of this research is to investigate how stage-based contracts should be
structured ex-ante if the value created from either the development work in the early stage
(development), or growth work during the subsequent stage (growth) is conditioned upon the
level of know-how that the investor brings to the venture. For development stage 1, such
know-how may help entrepreneurs to overcome technological issues, determine the technol-
ogy’s market value or better articulate the technology’s contribution through the investor’s
access to intellectual property and networks, while for stage 2 the investor’s technological
knowledge and networks can provide the entrepreneur the agility to rapidly respond to
developing issues and to competitors (Wiklund & Shepherd, 2003).

We reach our research objective by seeking a deeper understanding of entrepreneur–
investor ownership sharing in a stage-based contract from the stewardship perspective
(Davis, Schoorman, & Donaldson, 1997; Fox & Hamilton, 1994; Wasserman, 2006), which
stipulates that goals between the investor and entrepreneur are aligned (Morck, Shleifer, &
Vishny, 1988). Several stages of funding provide opportunities for goal alignment between the
two parties that can result in a lower likelihood of agency issues than when only one stage of
funding is available (Arthurs & Busenitz, 2003). This holds because the entrepreneur has the
chance to validate after the early stage(s) whether he or she can build trust in the relationship
and rely on the investor’s know-how to foster growth and to increase valuation. We build on
this perspective to argue that, if the addition of investor know-how in either the first or second
stage (early venture development or growth, respectively) is expected to create value, the
entrepreneur should be allocated ex-ante a larger ownership share. Investors who adopt
such a perspective and possess valuable know-how should be willing to initially agree on a
smaller ownership share because the expected size of the entire pie—the firm’s valuation—will
grow, thanks, in part, to their know-how. This increased valuation would counterbalance
their reduced ownership share, while keeping each party’s goal aligned. This arrangement
motivates both the entrepreneur to work hard to launch the start-up and the investor to assist
with the development (first stage) and growth (second stage) with their know-how.

Drawing upon the stewardship theory, Collewaert and Manigart (2016) offer support for
this ownership-share rationale for angel investors by showing that when angels possess high
levels of know-how, they tend to negotiate higher firm valuations. Consistent with this per-
spective, we first use mathematical modeling (i.e., a two-stage decision framework) to capture
the investor’s financial incentives (through mathematical constraints) and to characterize
ownership sharing that can provide a compelling incentive to the investor (by satisfying the
constraints). This approach enables us to propose a lower bound (i.e., total cash needed)
beyond which contracts that require deferral of a portion of the investment to the second
stage should be favored. We also specify a lower bound for the investor’s know-how
(i.e., value-creation ability) at the first stage to account for the risk of discontinuing the
new investment opportunity. Moreover, we identify the sign for the relationship between
ownership sharing and investor know-how at both stages, while satisfying the incentive
constraints, which enables us to articulate rationales for the respective relationships. And,
consistent with the stewardship theory, for both stages we posit that the interaction between
the investment amount and the level of investor know-how positively affects the entrepre-
neur’s ownership share.

The formal framework also delivers a mathematical expression that we transform into a
specification for a regression study. We apply this specification to a dataset of 85 angel
investment contracts from the Angel Investor Performance Project (AIPP) to test the posited
relationships. Our analysis of the AIPP data demonstrates that the derived lower bound on
total cash needed, beyond which a portion of the investment should be deferred to the second
stage, is observed in practice with high accuracy. From a theory perspective, the empirical
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results present a nuanced description of the observed contracts. When considering the direct
relationship between investor know-how and the entrepreneur’s ownership share, the steward-
ship-based prescription is supported but only during stage 1. However, when considering the
moderation effect of the contracted investment size (amount of money invested) on this direct
relationship, the stewardship-based prescription is supported but only during stage 2.
A refinement of our empirical analysis also demonstrates that this effect is better specified
as a moderated mediation.

In essence, we employ the stewardship theory to illustrate that when determining the
entrepreneur’s ownership share in a start-up contract, the amount of funds invested moder-
ates the mediating effect on that share of the investor’s amount of know-how brought to both
stages of the contract. This contribution is important for three reasons. First, it extends the
stewardship theory by identifying the role that investor know-how plays in supporting start-
ups by granting entrepreneurs a larger ownership share across the two stages of a new busi-
ness prospect. Second, it extends the debate on the limits of the stewardship theory (Arthurs &
Busenitz, 2003) in the know-how realm, in that we illustrate conditions when prescriptions
based on the stewardship theory are insufficient to explain the variation in the contracts we
sampled. Third, it illustrates that the derived bounds on the investment size work well for
two-stage contracts involving investor know-how. These bounds can influence the contract
process, because investors who are willing to collaborate by ceding the stewardship role to the
entrepreneurs can draw upon these bounds as managerial guidance for structuring their
contracts. We also document elasticity values and tradeoffs between levels of investor
know-how and investment size that are germane to writing such contracts.

This work therefore extends the stewardship theory into the realm of know-how contract-
ing to examine a body of evidence on structuring stage-based contracts ex-ante if the value
created from either early-stage work or follow-on, growth-related work is conditioned upon
the level of know-how that the investor brings to the venture. The role of both, the investment
amount and who provides it (i.e., in terms of the investor’s level of know-how delivered at
stages 1 and 2), which we identify, also appear to challenge some research findings, including
Freedman (2012) who reported that ‘‘[i]t’s not the amount of money you raise, it’s who you
raise it from’’ (p. 80).

Theoretical Framework

We utilize a two-stage decision-theoretic model to study entrepreneur–investor ownership
sharing in a two-stage contract based on the stewardship theory. This model can directly
capture an investor’s appropriate financial incentives to first enter into the investment deal
and, contingent on key outcomes of the enterprise, to remain with the deal. It also enables us
to explicitly characterize the entrepreneur’s ownership share so as to provide compelling
incentives to the investor and optimize the entrepreneur’s payoff as a portion of the value
created. This characterization facilitates the formulation, rationalization, and testing
of hypotheses consistent with the stewardship perspective. We can thus examine how
two-stage contracts should be structured ex-ante when the value created from both stage 1
and stage 2 is conditioned upon the investor’s know-how. We do so by first devising a formal
model that endogenously characterizes ownership sharing, where know-how is a key determi-
nant of firm valuation (Collewaert & Manigart, 2016).

The need for an investor’s specialized know-how at various stages of venture creation is
documented in angel financing studies (e.g., Wong, Bhatia, & Freeman, 2009; Maxwell,
Jeffrey, & Lévesque, 2011). In the first stage of the business prospect (the development
stage), an investor’s early-stage know-how is associated with knowledge and expertise that
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can inform product development to advance the new business (e.g., by increasing the entre-
preneur’s ability to articulate the technology’s value and contribution). At the growth stage,
an investor’s growth-related know-how corresponds to technological knowledge and expertise
as well as network access (e.g., to enable the entrepreneur to promptly react to competitors).
Pahnke, Katila, and Eisenhardt (2015) inspired this division of know-how in two stages by
arguing that entrepreneurs must carefully consider the benefits and risks associated with
different types of investors with whom they build a relationship, because the investor type
that can aid innovation development may differ from the type that can aid in later stages.

However, for any given investor, the value created by this know-how remains uncertain
because its actual realization is deal-specific and unknown a priori. Our formalization thus
incorporates two (nonnegative) uncertain levels of deal-specific know-how delivered by the
investor during stage 1 and stage 2, L1 and L2, respectively. We use two uniformly distributed
random variables with, respectively, support ½0,�� and ½0, �� to represent these two levels (�/2
and �/2 capture their expected values). That is, the investor’s know-how during stage 1 can
reach any level between 0 and � with identical probability, while it can reach any level
between 0 and � during stage 2, also with identical probability.1

To further differentiate the stages, we consider the output elasticity of these respective
levels of know-how, which is captured by exponent a for the investor’s know-how at stage
1 and by exponent b for stage 2. The contribution to firm valuation is thus La

1 and Lb
2 from the

investor. As Collewaert and Manigart (2016) show, as this human capital in the form of
investor know-how increases, so does the overall value of the firm. We denote this value by
V, which takes the form of a Cobb-Douglas production function. The resulting multiplicative
form of the firm’s value function is desirable because it considers the dependence of the
investor’s stage-based contributions and also the complementarity of these contributions
(e.g., Shane & Cable, 2002). Moreover, the exponents (a and b) accounting for the impact
of each input (i.e., the investor’s stage-based contribution) provide flexibility on the shape of
this function. Formally, V p,L1,L2ð Þ ¼ pLa

1L
b
2, where a 2 ð0, 1Þ and b 2 ð0, 1Þ capture decreas-

ing returns from know-how, with p being a productivity factor. The (deal-specific) productiv-
ity factor is a scaling measure that turns the bundle of know-how from the investor into a
valuable outcome (Lichtenstein & Brush, 2001; Nesta & Saviotti, 2006), which has been
operationalized in terms of the entrepreneur’s value creation ability (van Praag & Versloot,
2007). This factor also accounts for the frequency of investor–entrepreneur interactions.

Based on this factor, our proposed formal framework emphasizes that not only does
investor know-how create value, but so does the entrepreneur’s and investor’s engagement
in the enterprise. However, to investigate how the investor’s know-how shapes ownership
sharing in a two-stage contract, we must tease out the impact of such know-how. Hence, as we
develop testable hypotheses, we pay more attention to the investor’s know-how delivered
during both stages (development and growth), than to the productivity factor. Moreover,
for ease of inference, we set the value function V p,L1,L2ð Þ to be independent of the invest-
ment size, and we account for an investment-size effect based on the costs that the entrepre-
neur pays back to the investor conditioned on this valuation. This separation between
revenue-driven payback, asset size, and investment are evident in many industries (e.g.,
energy, software and medical devices; see Lévesque, Joglekar, & Davies, 2012), thus we
control for industry in the empirical exercise.2

Davis et al. (1997) argue that the stewardship theory applies to ‘‘situations in which
managers are not motivated by individual goals, but rather are stewards whose motives are
aligned with the objectives of their principals’’ (p. 21). Within this stewardship-based framing
of know-how provided by the investor, the entrepreneur shares the overall value V p,L1,L2ð Þ
with the investor through a contract designed for such know-how. To achieve our objective
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of offering a deeper understanding of entrepreneur–investor ownership sharing in a two-stage
contract from the stewardship theory perspective, we first explicitly characterize ownership
sharing and funding allocation between stage 1 (development) and stage 2 (growth) contingent
on investor know-how. Following the lead of Repullo and Suarez (2004) and Wang and Zhou
(2004), in our setting some interim information on the investment opportunity is verifiable so
that both parties can sign the initial contract a priori. Then, contingent on the resulting antici-
pated increased valuation based on the investor’s know-how, a subsequent cash infusion can take
place in stage 2. Our formulation differs from that of Repullo and Suarez (2004) and Wang and
Zhou (2004) by simultaneously: (a) endogenizing the cash allocation based on the investor’s
know-how, (b) making the entrepreneur a decision-maker who aims to assess the investor’s
value-creation ability, and (c) creating value through human capital in the form of investor
know-how at two stages (development and growth) and through a productivity factor associated
with the entrepreneur transforming this bundle of know-how into value for the venture.

As the decision-maker, the entrepreneur in our setting holds the bargaining power. This
assumption mirrors a scenario where the entrepreneur can request a commitment from the
investor up front to guarantee that funding will also be transferred during the following round
under the terms negotiated beforehand in the contract. Upfront commitment reduces the risk
of excessive dilution during the interim stage; this assumption is supported by several studies
where investors compete for venture capital (e.g., Schwienbacher, 2013; de Bettignies &
Brander, 2007). Koskinen, Rebello, and Wang (2014) further argue that the allocation of
bargaining power between a venture capitalist and entrepreneur varies, is independent of their
private information, and is determined by the relative scarcity of venture financing. Ibrahim
(2008) shows that angels generally do not exercise their bargaining power over entrepreneurs
so as to help build a close relationship and earn favorable contract terms. van Osnabrugge
and Robinson (2000) also contend that ‘‘even experienced angels do not achieve all the
stringent venture capitalist terms. They do not have the negotiating power of venture
capitalists. . .’’ (p. 37).

Hence, denoting the total cash infusion amount by k (see Table 1, which summarizes all
notations), we characterize the entrepreneur’s ownership share s and investment allocation
between k1 and k2 (¼ k� k1), which maximizes the entrepreneur’s expected payoffs (as a share
of venture value). We use an approach common in sequential decision making (backward
induction) and provide all technical details in Appendix A, as we focus here on the rationale
behind the key features of our formal framework. The investor imposes a continuation con-
straint on the entrepreneur, whereby the investor will terminate the contract if his or her
payoffs do not cover the portion of investment deferred to stage 2. This constraint translates
into a lower bound �L1 for the investor’s level of know-how at stage 1, above which the
investor should maintain the investment commitment into stage 2 because the investor’s
payoff is sufficiently high. In effect, the realized value of the venture does not justify further
investment below �L1. The investor also faces a deal-participation constraint, since the expected
payoff must be sufficient to stimulate the investor to invest the total contracted amount in the
new business prospect. Under this second constraint, the investor maintains the contract as
long as the total cash investment (k) is covered by his or her portion of value created.

These features (formally presented in Appendix A, Eq. A2), along with the proposed value
function V p,L1,L2ð Þ described above, are consistent with the stewardship perspective for two
primary reasons. First, creating more value from the venture can result in a smaller ownership
share for either party (with a larger share for the other party) because each party’s payoff will
increase as the size of the pie increases. What enlarges that pie and the entrepreneur’s payoff
(formally in Appendix A, Eq. A2a) is the investor’s know-how, which the investor constrains
to be large enough for the first stage through the continuation constraint (formally in Appendix
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A, Eq. A1). This enlargement of the valuation pie also rewards the investor for bringing more
know-how, even if it increases ownership shares for the entrepreneur to maximize his or her
expected payoff (and thus decreases the investor’s shares). Second, the deal-participation con-
straint (formally in Appendix A, Eq. A2b) preserves the investor’s economic interests and
willingness to collaborate by minimizing losses if the lower bound �L1 for know-how is not
achieved during the first stage. It also preserves the entrepreneur’s economic interests by ensur-
ing that participation is a function of the investor’s infusion of cash and know-how.

Hypothesis Development

Our analysis of the formal framework described above (detailed in Appendix A) enables us to
characterize the impact of the total investment amount k on the contractual terms (specifically, s�

and k�2, with k�1 ¼ k� k�2) and to set deal-specific bounds on this investment amount within which
know-how-based contracts are relevant from the stewardship perspective. In addition to
strengthening our theoretical basis for empirical analysis, these formalities enable us to rationa-
lize the findings that are not so intuitive by going beyond the stewardship perspective and
bringing in explicit constraints (for continuation and for deal-participation) that ensure an
alignment between the entrepreneur’s and investor’s interests. Moreover, the sensitivity of own-
ership sharing (s�) with respect to cash injection and know-how (formally derived in Appendix B)
can be empirically tested to validate the characteristics of our contractual model.

Hypothesis 1: Two deal-specific critical bounds, KLB and KUB, exist for any given investment deal,

such that if the total investment amount is:

a. above the critical upper bound (k4KUB), no contract should be signed and the entre-
preneur holds full ownership (s� ¼ 1);

Table 1. Notation Summary.

Decision variables Parameters (non-deal-specific)

s Entrepreneur’s ownership share a Investor’s output elasticity in stage 1

k1 Investment at development stage 1 b Investor’s output elasticity in stage 2

k2 Investment at growth stage 2

(or their optimal values if accompanied by *)

Random variables and their characteristics

L1 Investor’s level of know-how in stage 1, uniformly distributed on [0,m]

m/2 Mean of investor’s level of know-how in stage 1

L2 Investor’s level of know-how in stage 2, uniformly distributed on [0,�]

�/2 Mean of investor’s level of know-how in stage 2

Other variables

p Productivity factor

k Total investment amount, with k ¼ k1 þ k2

KLB Lower bound on total investment amount

KUB Upper bound on total investment amount

�L1 Lower bound on investor’s level of know-how in stage 1
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b. below or equal to the critical lower bound (k � KLB), a contract in which the entre-
preneur holds partial ownership (s� 5 1) with no investment deferral (k�2 ¼ 0Þ should be
signed;

c. between these two bounds (KLB 5 k � KUB), a contract in which the entrepreneur holds
partial ownership (s� 5 1) with investment deferral (k�2 4 0Þ should be signed.

The mathematical expressions for the deal-specific bounds KLB and KUB are developed in
Appendix A, while their calculations are detailed later when we test H1 (Hypothesis 1).
In Figure 1, we further estimate in H1 (specifically within its formal proof in Appendix A)
that the entrepreneur’s share will be smaller in H1(c) (where KLB 5 k � KUB) than in H1(b)
(where 05 k � KLB). That is, with the entrepreneur requiring a larger total investment (in
H1c), more of that investment should be deferred to stage 2 (growth). We also observe in
Figure 1 that the deferred investment in its absolute or relative term increases as the entre-
preneur requires a larger total investment (as proven in Appendix B). This greater deferred
investment allows the investor to balance the risk created by granting the entrepreneur a
larger amount of capital k.

We now posit a series of relationships between ownership sharing (s�), investor know-
how (at both stages), and cash injection by adding mathematical specifications to the
optimal contract’s qualitative characteristics in H1. The development of these relationships
is consistent with the stewardship view from the entrepreneur’s perspective with the inves-
tor’s economic interests tied to the continuation and deal-participation constraints. Since no
investment takes place in H1(a), we focus on H1(b) and H1(c). When the required invest-
ment is below a critical bound (k � KLB), H1(b) proposes a nonzero optimal ownership
share for the entrepreneur but no deferred investment. When the investment is between two
critical bounds (KLB 5 k � KUB), H1(c) proposes a nonzero share and some deferred invest-
ment. What is significant is that, regardless of whether the required investment is below a
critical bound or between two critical bounds, the formal representations of the entrepre-
neur’s ownership share s� (detailed in Appendix A) lead to the same hypothesized relation-
ships between the entrepreneur’s ownership share and the investor’s know-how and amount
of cash injection. We provide formal details on this sensitivity analysis in Appendix B and
concentrate next on offering rationales as we present testable hypotheses on these
relationships.

In the relationship between the entrepreneur’s ownership share and total amount of cash
infused by the investor (depicted in Figure 1), as the entrepreneur seeks more cash infusion
(k), his or her ownership share decreases. This relationship finds broad support in the

1 

0 
Total investment amount

Entrepreneur’s ownership share 

Relative deferred investment 

Figure 1. Optimal ownership share for the entrepreneur and (relative) deferred investment.
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financial economics literature (e.g., Dahiya & Ray, 2012) and leads to our second
hypothesis:

Hypothesis 2: The entrepreneur’s ownership share is negatively associated with the total investment

amount.

We also posit two direct relationships based on consideration of the venture’s value (V) in
addition to the two constraints (continuation and deal-participation) faced by the investor. We
first argue that, as the investor’s expected level of delivered know-how increases, either at
stage 1 (�) or at stage 2 (�), so does the size of the pie’s value (V), while the amount of cash to
be deferred decreases because an investor with more know-how is expected to understand the
risks and to defer a smaller amount of cash to stage 2, if deemed necessary. As a result, the
investor’s continuation constraint for stage 2 can be satisfied with a smaller ownership share
due to a tradeoff between that share and the value created. Moreover, the increase in the pie’s
size, that is, the venture’s overall value, accompanied by an unchanged total cash investment,
fulfill the investor’s deal-participation constraint with a smaller ownership share (for the same
tradeoff-based reason). In other words, based on the growth-of-valuation concept that is
central to the stewardship perspective, and subject to the constraints that ensure an alignment
between the entrepreneur’s and investor’s interests, we postulate two direct, positive relation-
ships in the following hypotheses:

Hypothesis 3: The entrepreneur’s ownership share is positively associated with the investor’s know-

how at stage 1 (the development stage).

Hypothesis 4: The entrepreneur’s ownership share is positively associated with the investor’s know-

how at stage 2 (the growth stage).

The next hypotheses propose a moderation effect from the investment size (k) on the relation-
ship between the entrepreneur’s ownership share and the investor’s know-how. We posit that
a large equity committed by an investor (to the entrepreneur) whose know-how can create
additional value at stage 1 (or stage 2) will become even larger when this investor commits
more funding. The rationale is: Consistent with the stewardship theory, and as described in
Figure 1, the deferred investment (k2Þ increases when more cash (k) is infused in the invest-
ment prospect. By deferring more cash to stage 2 (though not as much to violate the investor’s
stage 2 continuation constraint), less cash (k1) can be allocated to stage 1. While k1 decreases,
the increase in the firm’s overall value (owing to increased investor know-how) is large enough
to overcome the increase in the deferred cash k2 (due to the investor’s stage 2 continuation
constraint). As a result, the investor’s deal-participation constraint can be satisfied with a
smaller ownership share. Thus, as the total investment size increases, so does the entrepre-
neur’s ownership share. This leads to two moderation hypotheses from the stewardship
perspective:

Hypothesis 5: An investment deal with a high investment amount corresponds to a stronger positive

effect of the investor’s know-how at stage 1 (the development stage) on the entrepreneur’s ownership

share, compared to an investment deal with a low investment amount (i.e., positive interaction).

Hypothesis 6: An investment deal with a high investment amount corresponds to a stronger positive

effect of the investor’s know-how at stage 2 (the growth stage) on the entrepreneur’s ownership share,

compared to an investment deal with a low investment amount (i.e., positive interaction).
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Data and Method

We draw upon the AIPP data from the Kauffman Foundation collected with support from the
Angel Capital Education Foundation. Angel investors are particularly relevant to our study
because, based on their know-how, their role is often different from that of other types of
investors such as venture capitalists. Angels take on formal roles (e.g., they secure board seats
and implement negative covenants) that give them power to approve major decisions
(Ibrahim, 2008). This dataset includes angel investments in early-stage North American ven-
tures between 1990 and 2007 (for details, see Wiltbank & Boeker, 2007; Wiltbank, Read, Dew,
& Sarasvathy, 2009). It includes 285 completed surveys by angel investors, along with the
amount of cash they originally invested in the venture plus any follow-on investment(s),
the years of these investments, the year of discontinuation, and the amount of cash that
the investor earned during the investment period and at exit. It also includes the number of
self-reported hours of due diligence performed by the angels on each deal, the angels’ industry
and entrepreneurial expertise (in number of years), and frequency (i.e., daily vs. weekly) of
their participation in the venture. We chose a subset of angels from the AIPP dataset for our
study based on two main criteria. The angels (a) had met with the entrepreneurs after invest-
ment to help develop the venture and (b) had gathered information on the entrepreneur’s
managerial, technical, marketing and past start-up experiences. Of the AIPP’s 285 deals, 85
(30%) met our requirements and were included in our dataset.3

Our study follows that of Wiltbank et al. (2009) who described the AIPP data collection
process (a survey) and how representativeness concerns were mitigated. They initiated and
pilot-tested their survey after discussions with angels and used separate sources in data collec-
tion to reduce selection bias. To check for a possible self-selection bias whereby only success-
ful investors would respond, they compared their data with other samples used in
entrepreneurial investing and found no significant self-selection bias. The cutoff year also
prevented bias from the 2008 economic crisis, which significantly dampened angel investment
activities for several years following it.

Dependent and Independent Variables

Our dependent variable is ownership share, which is not directly reported in the AIPP data.
We follow the conventional approach of dilution agreement based on total investment
amount and pre-investment valuation (Neal, 2004). An investor’s ownership share, 1� s,
equals his or her total investment (totalinvested) divided by the sum of pre-investment valua-
tion (initrevs) and totalinvested (e.g., a pre-investment valuation of $2M plus a $1M total
investment yield a post-investment valuation of $3M with the investor owning 33%; Wiltbank
& Boeker, 2007). We set a conservative proxy for pre-investment valuation by using initial
revenues and ignore leverage, although we report on a robustness analysis showing that our
key findings remain robust when we relax this assumption.

Our first independent variable is totalinvested.4 The second and third independent variables
are the investor’s level of know-how in stages 1 and 2. Since deal-specific know-how cannot be
measured by direct observation (Guthrie, 2001), we follow the lead of Sapienza (1992) and
Kelly and Hay (2003) to generate proxy averages � and � for their uncertain levels, L1 and L2,
respectively, based on the angels’ reported data on their experiences. To build these constructs
that differentiate the investor’s experience across two distinct stages (Janney & Folta, 2006),
we conducted factor analysis on four items reported in the AIPP data: the number of years the
angel had been an entrepreneur (yearsentre), the number of firms the angel had founded
(numfounded), years of the angel’s work experience in an industry related to this venture
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(industryexp), and total number of angel investments that the angel had made to date
(totalinv).

We include these variables (on the investor’s years of experience and number of previous
new venture involvements) in the operationalization of know-how because the competence-
based perspective (as applied in, e.g., Colombo & Grilli, 2005; Pahnke et al., 2015;
Schwienbacher, 2013) suggests a positive link between a new venture’s human capital and
its post-entry performance (including valuation). Human capital comes from both the entre-
preneur who initiates the investment prospect and the angel who chooses to invest, and is the
basis for the know-how to be injected in the resulting new venture. The angel’s human capital
complements the entrepreneur’s by providing knowledge and expertise that can inform
product development (and advance the venture at the development stage) as well as
growth-related issues (such as dealing with competitors at the growth stage) (Ibrahim,
2008). Colombo and Grilli (2005) argue that human capital in new firms can be generic, as
in educational accomplishments through years of schooling and years of work experience
establishing new firms. It can also be specific, as in business/managerial experience in a
given industry and in prior self-employment. Specific human capital can also come from an
investor’s tenure as an executive (Pahnke et al., 2015) or time spent as an active investor
(Schwienbacher, 2013). In other words, because the stock of human capital also builds from
the investor’s time in as well as number of previous new venture involvements (similarly
shown to be crucial factors of entrepreneurial experience in Stuart & Abetti, 1990),
we choose to also consider the number of funded businesses and total number of investments
made by the angel to date.

The factor analysis resulted in two specific formulas (and item selection) that we used to
assess the two levels of deal-specific investor know-how, ln� and ln �, for any given deal.
We use logarithmic transformation here and in the regression analysis owing to the multi-
plicative form for ownership sharing (s�) (see Appendix A). We derived the coefficients
in these formulas from the component-score coefficient matrix of the factor analysis (see
Table 2), yielding the following two weighted equations:

ln� ¼ 0:385 ln yearsentreþ 0:343 ln numfounded and

ln � ¼ 0:703 ln industry expþ0:482 ln totalinv:

The first factor is a proxy for stage 1 know-how since it captures the investor’s early-stage
(know-how) work in his or her capacity as an entrepreneur. The second factor is a proxy for

Table 2. Component Score Coefficient Matrix.

Component

1 2

Total number of investments made by the angel (ln totalinv) .273 .482

Years of working experience the angel had in an industry related to the

venture (ln industryexp)

�.099 .703

Years the angel had been an entrepreneur (ln yearsentre) .385 �.220

Number of firms the angel had founded (ln numfounded) .343 .126

Extraction Method: Principal Component Analysis; Rotation Method: Varimax with Kaiser Normalization
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stage 2 know-how since it corresponds to the investor’s experience in growing firms in related
industry.

Control Variables

Our formal representation of the venture’s value V also allows us to control for the produc-
tivity factor p, which is a scaling measure that transforms expected values of investor
know-how into anticipated venture valuation; thus we operationalize it as the entrepreneur’s
value-creation ability (van Praag & Versloot, 2007). This factor is expected to positively impact
the entrepreneur’s ownership share as suggested by our formal framework (see Appendix B),
which is supported by the financial contract literature (Burchardt et al., 2014). Angels have
also been shown to assess an entrepreneur’s ability using a variety of criteria (for a review,
see Maxwell et al., 2011), including the entrepreneur’s number of years of work experience
in a relevant field (Wiltbank et al., 2009). However, value creation ability should be based on
various factors, including the entrepreneur’s experience in industry (Sudek, 2006), technology
and marketing (Mason & Stark, 2004; Eckhardt & Shane, 2006), management, and teams, as
well as positive team outcomes (Maxwell et al., 2011; Sudek, 2006).

We thus develop a proxy for this productivity factor based on six measures (j 2 ½1, 6�) from
the AIPP data that focus on the entrepreneur: (1) founded and led other firms; (2) led other new
ventures that succeeded; (3) significant large-firm experience; (4) significant technical experience;
(5) significant managerial experience; and (6) significant sales/marketing experience. In the
AIPP data, the investor examines deal i prior to making a funding decision, and assigns for
every j 2 ½1, 6� a binary variable pij ¼ 1 if he or she identifies the jth abovementioned measures,
with pij ¼ 0 otherwise. Based on these (deal-specific) binary variables, we use a pairwise index
of similarity5 between each entrepreneur and a hypothetical fully able entrepreneur to deter-
mine the entrepreneur’s value-creation ability. In other words, for any given deal x, we assess
how close, experience-wise, that deal’s entrepreneur is to an ‘‘ideal’’ entrepreneur. We thus
calculate a similarity index Sxi that captures the difference in experiences between deal x’s
entrepreneur and the ‘‘ideal’’ entrepreneur i (for details of this index calculation see Appendix
C). Since the interaction frequency between the two parties can speed up this productivity
(Sapienza, 1992), we weigh the index of similarity by this frequency reported as interactions in
the AIPP data. Formally, for deal x we obtain p ¼ interactions� Sxi.

Moreover, we consider a co-investor dummy and the industry of the investment prospect.
The co-investor dummy equals ‘‘0’’ if the investment is from a single investor and ‘‘1’’ if it is
from a syndicated investor group. Industry is based on the Standard Industrial Classification
(SIC) code and its value is allocated as follows: 1 ¼ IT services, 2 ¼ electronics products, 3 ¼
health-care product services, 4 ¼ retail/distribution, 5 ¼ consumer products/services, 6 ¼ busi-
ness products/services, and 0 ¼ others.

Regression Models

We use ordinary least squares regression models to test H2 to H6; we test H1 with straight-
forward t-tests, as described in the next section. We require three regression equations, where
the entrepreneur’s ownership share is the dependent variable. The independent variables are
the total investment amount (k), plus the investor’s expected levels of know-how at stages
1 and 2 (� and �, respectively), as proposed by the mathematical expression for this ownership
share (s� derived in Appendix A). For each deal i, we apply logarithmic transformations6 to
the dependent and independent variables, and to the productivity-factor control owing to the
multiplicative form for s� (shown in Appendix A). We then add the co-investor and industry
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controls, along with an error term (ei). We also include two interaction terms—ln�� lnk and
ln �� lnk—to test the moderation effect from the total investment amount on the relationship
between the entrepreneur’s ownership share and investor’s know-how (at both stages) posited
in H5 and H6. Testing H2 to H6 thus requires

Model 1 : ln si ¼ �0 þ �1 ln ki þ �6 ln pi þ �7 coinvestori þ �8industryi þ e1i,

Model 2 : ln si ¼ �0
0 þ �0

1 ln ki þ �0
2 ln�i þ �0

3 lni þ�0
6 ln pi þ �0

7coinvestori

þ �0
8 industryi þ e2i

Model 3 : ln si ¼ �00
0 þ �00

1 ln ki þ �00
2 ln�i þ �00

3 lni þ�00
4 ln ki � ln�i þ �00

5 ln ki � lni

þ �00
6 ln pi þ �00

7 coinvestori þ �00
8 industryi þ e3i

Table 3 summarizes the correlations with all variance inflation factors below 2, which
eliminates multicollinearity concerns. The Shapiro–Wilk statistics raises no concerns for nor-
mality nor does the Koenker–Bassett test for homogeneity of variance.

Model Validation and Hypothesis Testing

Of the 85 deals that met our requirements, 58 had upfront financing from the angels (as no
deferred investment was reported), while the remaining 27 had financing beyond the first stage.7

We first used the insights from H1 to rationalize this difference in the two types of financing
since it suggests two bounds, KLB and KUB, on the total investment amount k, which helps
determine when financing should be upfront or when it should be staged. Specifically, these
deal-specific bounds are formally derived from the optimization problem (detailed in Appendix
A, Eqs. A2a–A2c): KLB � p�a�b

½aþ1�2½bþ1� and KUB � p�a�b

½bþ1�. For each deal, we evaluate the control
variable p and the independent variables � and � from the proxies described earlier. The non-
deal-specific values for a and b are assigned the regression coefficients of ln� and ln � in Model
3 (above) and specified in Table 4, which summarizes the regression results.8 For each deal, we
then computed the specific bounds KLB and KUB and assessed whether the deal should have
received the full investment amount upfront (when KLB 5 k � KUB) or should have been
divided into two amounts (when k � KLB) based on the reported total investment amount k.

Table 3. Correlation Matrix and Descriptive Statistics.

Variable Mean SD 1 2 3 4 5 6 7 VIF

1 Entrepreneur’s ownership

share (ln s)

�0.24 0.40 1.00

2 Investor’s know-how at

stage 1 (ln�)
1.37 0.47 �0.06 1.00 1.08

3 Investor’s know-how at

stage 2 (ln �)
�3.61 5.60 0.14 0.25* 1.00 1.15

4 Total investment amount (ln k) 10.92 1.21 �0.7*** 0.04 �0.06 1.00 1.06

5 Productivity factor (ln p) 0.29 0.75 0.07 0.11 0.17 0.11 1.00 1.08

6 Co-investor dummy 3.04 4.53 0.18 �0.02 �0.20 �0.16 �0.08 1.00 1.08

7 Industry 2.47 2.05 �0.03 0.03 �0.07 �0.06 �0.19 0.09 1.00 1.05

Note. VIF ¼ variance inflation factor.

*p< .10. **p< .05. ***p< .01 (n¼ 85).
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For the subsample with upfront financing, we constructed a measure (ln k� lnKLB) that
was positive for 55 of the 58 deals that received the entire investment amount upfront and thus
also qualified for that specific type of financing as prescribed by the bounds. Based on a
pairwise t-test, the average value of this measure was positive (p< .05). Similarly, we con-
structed a measure (lnKUB � ln k) that was positive in 84 out of 85 deals, and in a pairwise t-
test the average value of this measure was also positive (p< .05). In other words, the mean
value of ln k was within our two computed deal-specific bounds. In addition to providing
support for H1, these findings support the existence of (deal-specific) lower and upper bounds
on the investment size, which serve as robust indicators of whether a deal should receive
upfront financing, or if the funding should be distributed over two stages.

Moving on to testing the remaining hypotheses, Model 1 in Table 4 focuses on the total
investment amount to test H2, while Model 2 also incorporates the investor’s know-how at
stages 1 and 2. Model 1 and Model 2 support the negative relationship between the total
investment amount and the entrepreneur’s ownership share postulated inH2. We also observe
in Model 2 that the regression coefficient associated with the investor’s know-how at either
stage is not significant. However, incorporating stage 1 and stage 2 know-how, along with
their interactions with the investment size, in Model 3 alters these findings and increases the
adjusted R2 in Table 4 from .51 (in Model 2) to .57 (in Model 3). We therefore use Model 3 to
examine H2 to H6. We observe that the regression coefficient associated with the total invest-
ment amount changes in value and sign, and loses its significance (from �0:2324, p< .01 to
0:0183, p> .10) owing to interaction effects. Thus, H2 is no longer supported, since the
investment size affects the entrepreneur’s ownership share through its interaction with the
estimated level of the investor’s know-how (at both stages).

We next summarize the findings on direct and indirect (i.e., interaction) effects linked to the
investor’s know-how. Model 3 indicates support for H3 by showing a significant positive
association between the entrepreneur’s ownership share and the investor’s know-how at
stage 1 (p< .05). However, Model 3 rejects H4, by showing a significant negative association
between the entrepreneur’s ownership share and the investor’s know-how at stage 2 (p< .01).
The postulated moderating effect of the investment size on the relationship between the
entrepreneur’s ownership share and the investor’s know-how at stage 1 is negative and sig-
nificant (p< .05), thus rejecting H5. Conversely, the postulated moderating effect at stage 2 is
positive and significant (p< .01), thus supporting H6.

Given that the investment size is significant as a direct effect in Model 1 and Model 2 but is
not significant in Model 3 (i.e., when we examine interactions), we proceeded with a mediation
check. We thus refined the moderation effect in H5 and H6 by considering a moderated
mediation effect from the total investment amount on the relationship between the entrepre-
neur’s ownership share and the investor’s know-how (at both stages). Following the prescrip-
tion set by Baron and Kenny (1986) and Dawson (2014), we must examine the relationship
between the investor’s know-how and the total investment amount (i.e., a mediation effect).
Thus we consider:

Model M1 : ln�i ¼ �1 ln ki þ �2 ln pi þ �3coinvestori þ �4industryi þ eM1i and

Model M2 : lni ¼ �
0

1 ln ki þ �
0

2 ln pi þ �
0

3coinvestori þ �
0

4industryi þ eM2i:

As shown in Table 4, the investor’s know-how mediation effect is created through the total
investment amount (ln k) since in Models M1 and M2 both regression coefficients are signifi-
cant (p< .01) and in Model 3 the regression coefficients for investor know-how (at both
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stages) are significant while the coefficient for the total investment amount is not significant.
We can thus report a moderated mediation effect, since both interaction coefficients in Model
3 are significant. However, because the interaction coefficient is positive only for stage 2, we
again conclude that H6 is supported but H5 is rejected.9

Consistent with the stipulation from Hayes and Scharkow (2013) as a follow-on test to
separate the direct and indirect effects originally proposed by Baron and Kenny’s (1986)
prescription, we also add support to the disaggregated effects of the interactions between
investment size and investor know-how levels by running a bootstrap analysis. We report
the results of this bootstrap analysis as confidence intervals for relevant estimates of four
regression coefficients in our specification of Model 3. Specifically, the null hypotheses stipu-
late that the corresponding regression coefficient equals 0. The 95% confidence intervals are
0:6346, 2:0390½ � for �

00
2 used to test H3, �0:3119, � 0:0050½ � for �

00
3 used to test H4,

�0:1803, � 0:0585½ � for �
00

4 used to test H5, and 0:0001, 0:0284½ � for �
00

5 used to test H6.
Since none of these intervals contains 0, we reject the null hypotheses and conclude that
this analysis supports the reported results associated with H3 to H6.

Regarding the control variables, the positive sign of the regression coefficients for the
productivity factor is consistent with our prediction, even though it is only significant in
Model 1 (weakly with p< .10) and Model 2 (p< .05). This suggests that the entrepreneur
and angel generally did not consider this factor, which we substituted for the entrepreneur’s
value-creation ability as a control when writing these contracts. Similarly, the co-investor
dummy is weakly significant and negative in model M2, suggesting that the presence of
co-investors tends to reduce the association between the investment size and investor know-
how at stage 2 (growth).

Moreover, since the proxy for pre-investment valuation is not reported in the AIPP data-
set, we conservatively assumed a multiple of 1 (i.e., no leverage) on initial revenues to proxy
pre-investment valuation. However, this could be viewed as a naı̈ve approach, which encour-
aged us to further explore the robustness of our key findings by considering different industry
multiples/leverages based on publicly available valuation data (Dahl, 2010). The base case
shown in Table 5, column C1 replicates Model 1 (the main significant effects only) and Model
3 (with interaction effects) in Table 4. While the implicit leverage is 1 in the base case, it ranges
from 5 to 30 depending on the industry in Table 5, column C2, where we use this leverage to
compute a revised pre-investment valuation needed to determine our dependent variable (i.e.,
the logarithmic transformation of the entrepreneur’s ownership share, ln s). As shown in
column C2, all key regression results (i.e., sign and significance of key independent variables)
still hold with only the following caveat: due to variation created by the leverage factor that
is built into the dependent variable (and varies across industries), the industry control
becomes significant in Model 1, while the total investment amount (ln k) becomes significant
in Model 3.

As an additional robustness check, we dig deeper into the impact of deal type (i.e., upfront
funding with k2 ¼ 0 and staged funding with k2 4 0) and add a control variable (deal-type
dummy), which takes the value ‘‘1’’ if the deal’s total investment is made up front and ‘‘0’’ if
the investment is distributed in stages. Column C3 shows that although this control variable is
not significant, our main findings remain robust to this change. Moreover, to address poten-
tial drawbacks associated with data coverage in terms of years, which end in 2007, we inves-
tigated the robustness of our findings by considering the recession period from 2000 to 2003.
We added a control variable (early-year dummy), which takes the value ‘‘1’’ if the deal
occurred prior to 2000 and ‘‘0’’ otherwise. Table 5, column C4 shows that all key results
still hold, while this added control variable is not significant. That is, our key findings remain
robust to this segmentation.
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Table 5. Robustness Analysis (where the dependent variable is the entrepreneur’s ownership share, lns).

Variables C1: base

C2: with

leverage

C3: with

deal-type

dummy

C4: with

early-year

dummy

Model 1

Intercept 2.2709

(0.2951)***

1.1254

(0.1596)***

2.1585

(0.3301)***

2.2622

(0.3009)***

Total investment amount (ln k) �0.2314

(0.0262)***

�0.1084

(0.0142)***

�0.2193

(0.0307)***

�0.2300

(0.0275)***

Productivity factor (ln p) 0.0759

(0.0427)*

0.0428

(0.0231)*

0.0731

(0.0430)*

0.0772

(0.0437)*

Co-investor dummy 0.0073

(0.0070)

0.0035

(0.0038)

0.0078

(0.0070)

0.0071

(0.0072)

Industry �0.0099

(0.0156)

�0.0175

(0.0084)**

�0.0106

(0.0156)

�0.0101

(0.0157)

Deal-type dummy �0.0598

(0.0780)

Early-year dummy �0.0122

(0.0687)

Number of obs. 85 85 85 85

F-test 21.11*** 16.92*** 16.91*** 16.68***

R2
a 0.49 0.43 0.49 0.48

Model 3

Intercept �0.4282

(0.8586)

�0.8658

(0.2646)***

�0.5208

(0.8745)

�0.3914

(0.8631)

Total investment amount (ln k) 0.0183

(0.0768)

0.0805

(0.0237)***

0.0280

(0.0786)

0.0131

(0.0774)

Investor’s know-how at stage 1 (ln�) 1.2780

(0.5175)**

0.8752

(0.1595)***

1.2848

(0.5197)**

1.2476

(0.5211)**

Investor’s know-how at stage 2 (ln �) �0.1629

(0.0512)***

�0.0529

(0.0158)***

�0.1632

(0.0514)***

�0.1707

(0.0526)***

Investor’s know-how at stage 1 �
Total investment amount (ln�� ln k)

�0.1178

(0.0463)**

�0.0830

(0.0143)***

�0.1184

(0.0465)**

�0.1151

(0.0467)***

Investor’s know-how at stage 2 �
Total investment amount (ln �� ln k)

0.0154

(0.0046)***

0.0050

(0.0014)***

0.0154

(0.0047)***

0.0162

(0.0048)***

Productivity factor (ln p) 0.0574

(0.0402)

0.0194

(0.0124)

0.0558

(0.0404)

0.0519

(0.0411)

Co-investor dummy 0.0032

(0.0067)

0.0001

(0.0021)

0.0035

(0.0068)

0.0042

(0.0069)

Industry 0.0024

(0.0145)

�0.0047

(0.0045)

0.0019

(0.0146)

0.0034

(0.0146)

Deal-type dummy �0.0456

(0.0724)

Early-year dummy 0.0461

(0.0661)

Number of obs. 85 85 85 85

F-test 15.06*** 18.98*** 13.32*** 13.35***

R2
a 0.57 0.63 0.57 0.57

Note. *p< .10. **p< .05. ***p< .01.
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Discussion

We have shown that during either the development stage 1 or growth stage 2, the impact of
both the total investment amount and the investor’s know-how in contracts prompts owner-
ship-sharing tradeoffs for know-how and financial capital. We discuss these tradeoffs based
on Figure 2, where, consistent with our empirical analysis, a logarithmic transformation
is used on all relevant variables (i.e., investor know-how, investment size, and
entrepreneur’s ownership share). To depict the disaggregated effects of the interactions, we
set up labels—low versus high—that denote the levels of know-how (ln� and ln � for stage 1
and stage 2, respectively) and investment size (ln k), one standard deviation below and above
their respective means. We compute the entrepreneur’s ownership share for low versus
high investment sizes, and low versus high levels of investor know-how, based on Model 3
in Table 4.

Figure 2(a) shows that for (log-transformed) low investment sizes, the (log-transformed)
entrepreneur’s ownership share along the Y-axis moves from �0:34 to �0:21 when the (log-
transformed) investor’s level of know-how moves from low to high. For higher investment
sizes, the movement in shares goes from �0:59 to �0:74. Hence, when the investor’s level of
know-how is low in stage 1, raising the scaled investment size from a standard deviation below
the mean to a standard deviation above the mean leads to 22.6% reduction in the entrepre-
neur’s ownership share (i.e., absolute, non-log transformed shares). Likewise, when the inves-
tor’s level of know-how is high in stage 1, raising the scaled investment size to a standard
deviation above the mean from a standard deviation below the mean creates an even steeper
reduction in the entrepreneur’s ownership shares, a 40.8% reduction in shares.
Simultaneously increasing the investor’s know-how and cash infusion therefore results in
diverging effects on the entrepreneur’s ownership share in stage 1. This is illustrated in
Figure 2(a): the gap between the upper and lower curves widens as investment size increases.

Moreover, in Model 3 in Table 4, the interaction between the total investment amount
(ln k) and investor know-how in stage 1 (ln�) has a reverse (and significant) effect (compared
to the direct effect of investor know-how) on the entrepreneur’s ownership share. That is,
if the investor contributes a high level of know-how in stage 1 (i.e., the scaled level of know-
how goes from a standard deviation below the mean to a standard deviation above the mean),

Figure 2. Interaction between investment size and expected know-how levels.
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then based on our data, the investment size increases by 22.0% on average, and, in turn, the
investor’s ownership share increases by 33.4% (while a mere 1% increase in investment would
yield just a 1.5% rise in that ownership share).

Figure 2(b) tells a different story for growth stage 2. For low-investment sizes, the entre-
preneur’s ownership share (along the Y-axis) moves from �0:32 to �0:67 when the investor’s
level of know-how moves from low to high. For higher investment sizes, the movement in
shares goes from �0:48 to �0:40. That is, when the investor’s know-how level is low in stage
2, increasing the scaled investment size from a standard deviation below the mean to a
standard deviation above the mean, results in a 29.5% reduction in the entrepreneur’s own-
ership share (i.e., absolute, non-log transformed). When the investor’s level of know-how is
high in stage 2, this leads to a 7.8% increase in the entrepreneur’s ownership share. In other
words, as Figure 2(b) illustrates, the gap between the upper and lower curves first narrows,
and then widens with increases in investment size, thus increasing the gap, indicating a loss in
the entrepreneur’s ownership share.

We have carried out the formalization of contracts based on the stewardship perspective (e.g.,
Davis et al., 1997) and developed our hypotheses from the entrepreneur’s perspective with the
investor’s economic interest tied to the deal-participation and continuation (stage 1 to 2) con-
straints. Thus, in our formulation, the interests of entrepreneurs and investors are congruent with
the convergence-of-interest perspective argued in the seminal work of Morck et al. (1988).
However, given the observed nonsignificance of the investment size’s direct effect, Figure 2 sum-
marizes the outcomes by showing that the direct effect of investor know-how and the indirect effect
from that know-how (due to its interaction with the investment size) have opposite impacts on the
entrepreneur’s ownership share, although we posited positive impacts of both effects at both
stages. That is, in Figure 2(a) the direct effect increases the entrepreneur’s share and the indirect
effect decreases it, while in Figure 2(b) the direct effect decreases the entrepreneur’s share and the
indirect effect increases it. We thus observe deviations from our stewardship-based hypotheses,
whereby H3 is supported while H5 is opposed, and H4 is opposed while H6 is supported.

From a managerial perspective, estimating the size and impact of know-how is always a
challenging undertaking. As of now, we are unaware of any guidelines for establishing investor
know-how-based contracts (e.g., how to value stage 1 vs. stage 2 know-how) or any theory driven
estimations that link the value of the bounds on the investment size k with the levels of two types of
knowhow. These deal-specific bounds that are posited in H1, illustrated in Figure 1, and forma-
lized in Appendix A, offer useful managerial guidelines for writing such contracts. We should also
add that although these bounds that drive our first hypothesis (H1) are intuitive, they build
confidence in the underlying formal model we built. The not-so-intuitive results (especially in
H5 and H6) are then explained by the solution of the optimal problem as a helpful rationale
(i.e., it addresses the ‘‘why’’) for the proposed contractual relationships within these bounds.

We also document elasticity values (e.g., at the development stage). Raising the scaled
investment size from a standard deviation below the mean to a standard deviation above
the mean leads to a 22.6% reduction in the entrepreneur’s ownership share based on the
outcomes in Figure 2, which can serve as benchmarks. Moreover, the diverging and conver-
ging effects shown in Figure 2 create tradeoffs in terms of simultaneously increasing the level
of investment, levels of investor know-how, and associated assignment of the entrepreneur’s
ownership share while writing contracts aimed to inform parties that consider such contracts.

These findings, while useful in practice, face a critical limitation. When considering the
investor’s know-how in financial contracts, the interests of the entrepreneur and investor
could diverge (Collewaert & Sapienza, 2014), although the stewardship perspective we used
assumes that their interests converge. However, the prediction of entrenchment theory, also
examined by Morck et al. (1988), considers the possibility of a lack of convergence of interest
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between the entrepreneur and the investor regarding ownership sharing. The prediction of
entrenchment perspective thus accounts for the possibility of agency conflicts on the part of
the agent’s (entrepreneur’s) vis-à-vis the principal’s (investor’s) interest while setting up con-
tracts and awarding ownership shares.

Morck and Yeung (2003) apply the agency theory within the family business literature to
argue that ownership shares should favor the investor. Wasserman (2006), on the other hand,
juxtaposes agency and stewardship issues and suggests that entrepreneurs who retain more
control will experience lower financial returns, while those giving up control will retain more
equity stakes. Certhoux and Perrin (2013) examine instead mechanisms (e.g., favorable and
unfavorable elements) for knowledge transfer between an angel and an entrepreneur, while
Chemmanur and Chen (2014) focus on the dynamics behind the evolution of investment con-
tracts (from both angels and venture capitalists). These various dynamics are important because
investor know-how (e.g., in stage 1 vs. stage 2) differs in terms of the timing of the observations.
Stage 2 know-how is not observed until after the deferred cash from the contract has been
delivered. Thus, some investors may be more open to the specter of agency issues while writing
their contracts for stage 2 know-how. This scenario would lead to contracts that would be
consistent with the negative but significant effect that prompted the rejection of H4.

The negative but significant effect that prompted the rejection of H5 may be more nuanced,
however. A simultaneous increase in the investment size and stage 1 know-how provided by
the investor could compound the agency conflict between the investor and the entrepreneur
because it will raise screening, contracting, and monitoring costs (Kaplan & Stromberg, 2003).
For instance, the need for more funding could raise the possibility of renegotiation, exit or
incorporation of an additional investor at the end of stage 1, and such bargaining would
negate the possibility of a higher ownership share for the entrepreneur based on the entrench-
ment perspective (Bartlett, 2006). Given these theoretical arguments, extending our formal
analysis based on the agency theory, particularly for stage 2 know-how, would be a worth-
while endeavor. Investors may be rewarded with larger ownership shares if they deploy more
stage 2 know-how because their know-how enhances the venture’s alignment with market
mechanisms and mitigates opportunistic behavior of the entrepreneur.

Conclusion

Overall, we offer a stewardship theory-based analysis of a body of evidence on structuring
staged-based contracts ex-ante if the value created from either early-stage work or follow-on
growth-related work is conditioned upon the level of know-how that the investor brings to the
new business venture. Our results extend the role of stage-based inconsistencies, where alter-
native theories appear to be needed to explain observations in different stages of the lifecycle
of an enterprise, into the realm of writing contracts contingent on investor know-how.
We think about such inconsistencies in two distinct ways: (a) when the two ex-ante unknown
levels of the investor’s know-how are made available, and (b) when the entrepreneur values
the investor’s know-how in development stage 1 in terms of contract continuation (i.e., con-
sidering the lower bound on the investor’s know-how �L1 when moving from stage 1 to stage
2). Stage-based inconsistencies arise because these three events—the investor’s delivery of
know-how in stage 1, the investor’s decision to continue into stage 2, and the investor’s
delivery of know-how in stage 2—take place at different points in time, and the entrepreneur’s
or investor’s ability to estimate values may be altered based on inconsistent anticipation of
contract constructs across stages.

These inconsistencies are not new to the entrepreneurship literature (e.g., see Manigart, De
Waele, Wright, Robbie, Desbrières, Sapienza, & Beekman, 2002, who examine business risk



Entrepreneurship Theory and Practice 43(4)792

diversification vs. specialization strategies using finance theory and the resource-based view),
but finding them is new when structuring ex-ante stage-based contracts that are contingent on
investor know-how. From a theory perspective, this builds the case for explicitly modeling
and observing stage-based preferences and behavioral biases for both parties (Frederick,
Loewenstein, & O’Donoghue, 2002). Leung, Foo, and Chaturvedi (2013) show that an entre-
preneur’s preference for human resources across start-up and growth phases (or, equivalently,
development stage 1 and growth stage 2) can also vary based on prior experience.

The entrepreneur’s ability to anticipate and observe the delivered know-how and the
resulting impact on the venture’s value also brings additional challenges in writing meaningful
contracts for investor know-how in two-stage settings. Recently, contracts for entrepreneurs
who are crowdfunded through AngelList (2016) have provided improved mechanisms to more
readily track investors’ abilities and quantify investment size effects. Some investment aggre-
gation firms, like OurCrowd (2016), select their crowdfunding business angels not only based
on their ability to contribute cash, but also based on their know-how of the context-specific
aspects of each start-up deal and endow them with a seat on the board.10 The question of how
to quantify investor know-how and its tradeoff with the investment size, instead of merely
examining equity incentives, is becoming even more salient in the angel investment space.

Future research should go beyond funder selection for crowdfunding based on their ability
not only to contribute cash and know-how, but also scrutinize the engagement (and thus know-
how) of users/consumers in value creation. For instance, in the platform (or network) economy
populated by mobile technologies, both entrepreneurs and investors should consider involving
users as early as in the idea development stage. User empowerment is becoming increasingly
relevant as early-stage ventures rely on agile and lean business development approaches, where
users can easily be involved (de Jong & van Dijk, 2015). More engaged users can bring com-
plementary know-how that impact firm valuation, which in turn provides new opportunities and
challenges to early-stage entrepreneurs and their potential investors. Investigating user engage-
ment thus offers a fertile ground for further research on not only how investor know-how, but
also how user know-how can shape ownership sharing in stage-based contracts.

Lastly, relaxing our assumption on the allocation of bargaining power is another fruitful
avenue for further research. For instance, Repullo and Suarez’ (2004) approach transfers the
bargaining power to the investor effective at the beginning of growth stage 2, when both parties
renegotiate the terms of the contract. This delay of bargaining power reallocation is consistent
with a scenario where there exists a lack of knowing whether the angel’s level of know-how
should allow him/her to possess such power, but after observing stage 1 know-how, both parties
realize the angel’s potential for stage 2. The investor could thus augment his or her ownership
share by extracting an additional fraction of the entrepreneur’s share. By the end of stage 1, the
entrepreneur must thus anticipate this dilution effect from renegotiation. As the changes in our
formal model come down to reducing by a certain fraction the entrepreneur’s share, the hypoth-
eses we put forward are qualitatively unaffected. Nevertheless, we acknowledge that this is only
one avenue and many more could be taken for relaxing our assumptions.

Appendix

Appendix A: Mathematical Formulation and Proof of H1

In our formulation, the timeline of events proceeds as follows. At the start of stage 1, the
entrepreneur (who holds the bargaining power) establishes the contract’s terms for value
sharing with the investor based on an ownership share s 2 ½0, 1� for the entrepreneur (thus
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½1� s� for the investor) and the distribution of a total cash infusion amount, k. At the end of
stage 1, the entrepreneur can observe the investor’s value contribution La

1 based on his or her
technological know-how, and an initial investment amount k1 (�0). For the partnership to
avoid termination, the investor must sufficiently improve the venture’s value V over that stage.
The entrepreneur then receives the remaining cash k2 (¼ k� k1) at the start of stage 2. At the
end of stage 2, the entrepreneur can observe the investor’s value contribution Lb

2 from his or
her market-related know-how, and both parties then assess the overall value of the business
venture.

To characterize the entrepreneur’s ownership share s* and investment allocation between
k�1 and k�2, which maximize the entrepreneur’s expected payoffs (as a share of venture value),
we begin the analysis with stage 2 and move backward to stage 1. That is, we first consider
stage 2, assuming that the investor’s level of know-how L1 is known and assuming that
both parties have agreed to continue to stage 2. Based on the overall value of the firm that
takes the form of a Cobb-Douglas production function, that is, V p,L1,L2ð Þ ¼ pLa

1L
b
2, the

expected payoffs for the entrepreneur (EN) and investor (IN) are, respectively, E �ENjL1½ � ¼
spLa

1E Lb
2

� �
and E½�INjL1� ¼ ½1� s� pLa

1E½Lb
2� � k2, where E denotes the expectation operator.11

These payoffs are also equivalent to E½�ENjL1� ¼ spLa
1

�b

bþ1 and E �INjL1½ � ¼ ½1� s� pLa
1

�b

bþ1 � k2),
since the expected value can be computed with an integral encompassing all possible values of
the random variable L2 based on the fact that E Lb

2

� �
¼

R �
0 L

b
2dFðL2Þ ¼

R �
0 L

b
2
1
� dL2 ¼ �b

bþ1 (Hoel,
Port, & Stone, 1971). Moving backward to solve for stage 1, the investor imposes a continua-
tion constraint on the entrepreneur, whereby the investor will cease the contract if his or her
payoffs do not cover the portion of investment deferred to stage 2. Formally,

E �INjL1½ � ¼ ½1� s� pLa
1

�b

bþ 1
� k2 � 0 ðA1Þ

Since the right-hand side of Eq. (A1) equals zero, the minimum reservation payoff R to be
earned by the investor, which could also account for his or her time value of money, is set to
zero. However, we have verified that setting R to zero to simplify exposition is without loss of
generality (i.e., all of our qualitative results from the formal framework that lead to our
hypotheses still hold true).

When the continuation constraint in Eq. (A1) binds (i.e., � becomes ¼), it imposes a lower
bound on L1, above which the investor should maintain his or her commitment into stage 2

because the investor’s payoff is sufficiently high; formally �L1 � bþ1½ �k2
p½1�s��b

h i1
a

. In effect, the realized

value of the venture does not justify further investment below �L1. Thus we must set this lower
bound on the random variable L1 to evaluate expected values at stage 1 that account only for
levels of the investor’s know-how at stage 1 for which the investor remains involved in stage 2.

Eq. (A2) summarizes what we seek: a financing contract comprised of an optimal owner-
ship share s� for the entrepreneur and an optimal deferred investment k�2, which maximize the
entrepreneur’s expected payoff (Eq. A2a) subject to a deal-participation constraint (Eq. A2b,
which will bind at optimality) where the investor’s expected payoff is sufficient to stimulate
him or her to invest the total contracted amount (Eq. A2c) in the new business prospect.
Formally,

max
s2 0,1½ �, k1 4 0, k2�0

Z �

�L1

spLa
1

�b

bþ 1

� �
dFðL1Þ ðA2aÞ
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subject to

Z �

�L1

½1� s� pLa
1

�b

bþ 1
� k2

� �
dFðL1Þ � k1 � 0 ðA2bÞ

and k1 þ k2 ¼ k: ðA2cÞ

We now solve this optimization problem to characterize the optimal financing contract. The

(unconditional) expected payoffs are, respectively, E½�IN� ¼
R �
�L1

1� s½ � pLa
1

�b

bþ1 � k2

h i
dFðL1Þ � k1

and E½�EN� ¼
R �
�L1

spLa
1

�b

bþ1

h i
dFðL1Þ. For a uniform (continuous) probability distribution on [0,m],

Z �

�L1

dFðL1Þ ¼
Z �

bþ1½ �k2
p 1�s½ ��b

h i1
a

1

�
dL1 ¼ 1� 1

�

bþ 1½ �k2
p 1� s½ ��b

� �1
a

and

Z �

�L1

La
1dFðL1Þ ¼

Z �

bþ1½ �k2
p 1�s½ ��b

h i1
a

La
1

�
dL1 ¼

�a

aþ 1
� 1

aþ 1½ ��
bþ 1½ �k2
p 1� s½ ��b

� �aþ1
a

Consequently, with k ¼ k1 þ k2,

E½�IN� ¼
p 1� s½ ��a�b

aþ 1½ � bþ 1½ � þ k
aþ1
a

2

a

aþ 1½ ��
bþ 1

p 1� s½ ��b

� �1
a

�k and

E �EN½ � ¼ ps�b

aþ 1½ � bþ 1½ �� �1þa � bþ 1½ �k2
p 1� s½ ��b

� �aþ1
a

( )

The sufficient condition for the investor’s participation (or binding of Eq. 1), that is,
E½�IN� ¼ 0, yields

k�2ðsÞ ¼
�

a bþ 1½ �
p 1� s½ ��b
bþ 1

� �1
a

aþ 1½ � bþ 1½ �k� p 1� s½ ��a�b
� �( ) a

aþ1

:

Inserting k�2 into E[�EN� yields E½�ENðk�2Þ� ¼
ps�a�b

a bþ1½ � � ks
a½1�s�, which has two roots sR1

¼ 0 and

sR2
¼ 1� bþ1½ �k

p�a�b
; i.e., E �EN k�2

� �� ���
sR1

¼ E �EN k�2
� �� ���

sR2
¼ 0. Taking the first- and second-order

derivatives of E½�ENðk�2Þ� with respect to s yields
@E½�ENðk�2Þ�

@s ¼ p�a�b

a bþ1½ � � k
a½1�s�2 and

@2E½�EN k�
2ð Þ�

@s2
¼ �2k

a½1�s�3.

We note that 0 � p�a�b

aþ1½ �2 bþ1½ �5
p�a�b

aþ1½ � bþ1½ �5
p�a�b

bþ1 . We also note that E½�EN k�2
� �

� is concave (i.e.,
inverted U-shaped) and ~s ¼ 1�

ffiffiffiffiffiffiffiffiffiffi
bþ1½ �k
p�a�b

q
maximizes the entrepreneur’s expected payoff. The

optimal investment for the stage 2 is then k�2ð~sÞ ¼ �k
a

ffiffiffiffiffiffiffiffiffiffiffiffi
kp�b

bþ1½ ��a

q� �1
a

aþ 1½ � �
ffiffiffiffiffiffiffiffiffiffi
p�a�b

bþ1½ �k

q� �( ) a
aþ1

.

Moreover, k�2 � 0 if and only if s � ŝ � 1� aþ1½ � bþ1½ �k
p�a�b

. In other words, k�2 is the amount of
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stage 2 investment at which the investor agrees to participate, and it remains nonnegative as
long as the entrepreneur’s ownership share equals or exceeds ŝ. We note that sR2

>~s if and only

if k5 p�a�b

bþ1 , and sR2
4 ŝ since a> 0 by definition.

Since we must consider the sign of k�2 and of E½�ENðk�2Þ�, both of which must be nonnega-
tive, we divide this proof in four parts: (1) when k 2

�
0, p�a�b

aþ1½ �2 bþ1½ �
�
; (2) when

k 2
�

p�a�b

aþ1½ �2 bþ1½ �,
p�a�b

aþ1½ � bþ1½ �
�
; (3) when k 2 p�a�b

aþ1½ � bþ1½ �,
p�a�b

bþ1

h i
, and (4) when k 2

�
p�a�b

bþ1 ,1
�
. We also

accompany each part with a graphical representation to ease readability.

1. If k 2 0, p�a�b

aþ1½ �2 bþ1½ �

h i
, then 0 � ~s � ŝ. Given that sR2

4 ~s and sR2
4 ŝ, E½�EN k�2

� �
� is positive

and decreases with s when s4 ~s, and given that k�2 � 0 for any s � ŝ, the entrepreneur

maximizes his or her payoff at ŝ (with k�2ðŝÞ ¼ 0), as illustrated in Figure A1.1.

2. If k 2 p�a�b

aþ1½ �2 bþ1½ �,
p�a�b

aþ1½ � bþ1½ �

h i
, then 0 � ŝ � ~s. Given that sR2

4 ~s and sR2
4 ŝ, E½�EN k�2

� �
� is

positive and increases with s when s 2 ½0, ~s�, and given that k�2 � 0 for any s � ŝ, the

entrepreneur maximizes his or her payoff at ~s, as illustrated in Figure A1.2.

3. If k 2 p�a�b

aþ1½ � bþ1½ �,
p�a�b

bþ1

h i
, then ŝ � 0 � ~s. Given that sR2

4 ~s and sR2
4 ŝ, E½�EN k�2

� �
� is positive

and increasing with s when s 2 ½0, ~s�, and given that k�2 � 0 for any s � 0, the entrepreneur

again maximizes his or her payoff at ~s, as illustrated in Figure A1.3.

4. If k 2 p�a�b

bþ1 ,1
h i

, then sR2
� ŝ � ~s � 0 and E½�EN k�2

� �
� is positive only for a negative value

of s. Consequently, no investment should be made, as illustrated in Figure A1.4.

H1 follows from using KLB � p�a�b

aþ1½ �2 bþ1½ � and KUB � p�a�b

½bþ1� and summarizing the above
development:

(a) no investment should be made if k4KUB;
(b) s� ¼ 1� aþ1½ � bþ1½ �k

p�a�b
and k�1 ¼ k (k�2 ¼ 0Þ if 05 k � KLB;

(c) s� ¼ 1�
ffiffiffiffiffiffiffiffiffiffi
bþ1½ �k
p�a�b

q
, k�1 ¼ k� k�2 with k�2 ¼ �k

a

ffiffiffiffiffiffiffiffiffiffiffiffi
kp�b

bþ1½ ��a

q� �1
a

aþ 1½ � �
ffiffiffiffiffiffiffiffiffiffi
p�a�b

bþ1½ �k

q� �( ) a
aþ1

if

KLB 5 k � KUB.

Appendix B: Sensitivity Analysis

By taking the first-order derivative of s� in H1(b) or H1(c) with respect to the corresponding

parameter, we straightforwardly obtain: for H2, @s�

@k 5 0; for H3, @s�

@� 4 0; for H4, @s�

@� 4 0; for

H5, @2½s��
@k@� 4 0, and for H6, @2½s��

@k@� 4 0. We also obtain for the productivity factor (a control

variable) that @s�

@p 4 0.

Furthermore, Figure 1 and the rationale we put forward for H3 and H4 depends on the
sensitivity of k�2 in H1(c). For Figure 1, we observe that k�2 increases with an increase in k since

each term becomes larger and a4 0. That is,
@k�

2

@k 4 0 (similarly
@ k�

2
=k½ �

@k 4 0).
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For explaining H3, we observe that
@k�2
@�

5 0 if
@

@�
�

1
2 aþ 1½ � � p�a�b

bþ 1½ �k

� �1
2

" #" #
5 0,

that is, if
1

2
��1

2 aþ 1½ � � p�a�b

bþ 1½ �k

� �1
2

" #
� 1

2
��1

2a
p�a�b

bþ 1½ �k

� �1
2

5 0,

that is, if
1

2
��1

2 aþ 1½ � � p�a�b

bþ 1½ �k

� �1
2

�a
p�a�b

bþ 1½ �k

� �1
2

" #
5 0

that is, if aþ 1½ � 1�
ffiffiffiffiffiffiffiffiffiffi
p�a�b

bþ1½ �k

q� �
5 0 or, equivalently, if p�a�b

bþ1½ � 4 k. Since this condition holds

true in H1(c) where k�2 6¼ 0, it follows that
@k�

2

@� 5 0. Similarly for explaining H4,
@k�

2

@� 5 0 if

@
@� �

b
2a aþ 1½ � � p�a�b

bþ1½ �k

h i1
2

� �� �
5 0 or, equivalently, if b

2a�
b
2a�1 aþ 1½ � � p�a�b

bþ1½ �k

h i1
2

� �
� 1

2 �
b
2a�1b p�a�b

bþ1½ �k

h i1
2

5 0, which again reduces to p�a�b

bþ1½ � 4 k and
@k�

2

@� 5 0.

Appendix C: Index of Similarity Calculation

We allocate the vector Pi ¼ ð1, 1, 1, 1, 1, 1Þ to an ‘‘ideal’’ entrepreneur who possesses all 6 experi-
ences listed in the main body of this article. However, for an entrepreneur with more limited
experience in that, for instance, among the six categories he or she only experienced leading other

Figure A1. Optimal ownership and investment agreement
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new ventures that succeeded and worked at significant large-firm, we allocate the vector
ð0, 1, 1, 0, 0, 0Þ. Next, to assess how close experience-wise deal x’s entrepreneur is to the
‘‘ideal’’ entrepreneur, we calculate a similarity index Sxi. That is, we obtain a normalized experi-
ence count of deal x’s entrepreneur by calculating Six ¼ PxPi

Pxj j Pij j, where PxPi is the product of the
two vectors Px and Pi, while �j j is the length of the vector (calculated as the square root of the
sum of the squared components). We say ‘‘normalized’’ since if the experience vector for deal x’s
entrepreneur is ð1, 1, 1, 1, 1, 1Þ or, in other words, this entrepreneur is ‘‘ideal,’’ then

Sxi ¼
ð1, 1, 1, 1, 1, 1Þð1, 1, 1, 1, 1, 1Þffiffiffi

6
p ffiffiffi

6
p ¼ ð1� 1þ 1� 1þ 1� 1þ 1� 1þ 1� 1þ 1� 1Þffiffiffi

6
p ffiffiffi

6
p ¼ 1,

but if that entrepreneur has no experience in the highlighted categories, his or her experience
vector becomes ð0, 0, 0, 0, 0, 0Þ and Sxi ¼ 0. Moreover, as illustrated above, if the experience
vector for deal x’s entrepreneur is ð0, 1, 1, 0, 0, 0Þ, then

Sxi ¼
ð1, 1, 1, 1, 1, 1Þð0, 1, 1, 0, 0, 0Þffiffiffi

2
p ffiffiffi

6
p ¼ ð0� 1þ 1� 1þ 1� 1þ 0� 1þ 0� 1þ 0� 1Þffiffiffi

2
p ffiffiffi

6
p ¼ 0:5774:
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Notes

1. We note that, for both stages, the investor’s know-how (once realized) is therefore dynamic in that it

varies based on the deal and the investor, who can then gain more know-how as he or she assesses more

deals over time.

2. This is particularly evident for firms with large valuations compared to established players (e.g.,

WhatsApp’s acquisition by software giant Facebook; see Gelles, 2014), even if their asset base, and

thus their investment size, was relatively small (WhatsApp was largely funded by angels, with a small

amount of investment compared to their valuation; Cortle & Doyle, 2014).

3. In some cases, the AIPP angels restructured their contracts ex-post; we excluded such deals in our sample.

4. Our analysis discusses the significance of totalinvested as it highly correlates with the dependent variable.

5. Scholarly works that have used a similar indexing approach include Lee (2008), who quantifies firm

capabilities with respect to product market, and Baker (1992) and Kaarboe and Olsen (2008), who

measure performance.

6. We verified that the relationships and effects posited in H2 to H6 (and mathematically proven in

Appendix B) are unaffected by the logarithmic transformation of their respective variables.
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7. This split is consistent with the entire AIPP dataset, where angels made follow-on investments in only 29%

of the ventures that they had invested in (Wiltbank & Boeker, 2007), noting that the AIPP data was

recorded until the angel exited the deal. Some ventures may have had no need for further funding

prior to a successful exit, such as those ventures reporting to have been ‘‘bought by another firm’’ or

that pursued an IPO. Others experienced a less desirable exit such as ‘‘ceased operations,’’ but even a

subset of these deals received follow-up rounds of funding.

8. We rely on the full model (i.e., Model 3) because these regression coefficients are not significant in Model 2.

9. We also note a multivariate specification for Model 3 (i.e., the dependent variable is associated with both

ln � and ln �, and their interactions with ln k). We ran a Sobel test on the measure
�1��00

2

pooled standard errorð�1,�002Þ
based on model M1 and Model 3, and this test was significant (p< .01). We also ran a Sobel test on the

measure
�0
1
��00

3

pooled standard errorð�0
1
, �00

3
Þ based on model M2 and Model 3, and this test was also significant

(p< .05). That is, both mediation effects are statistically significant. To illustrate moderated mediation

(Dawson, 2014), we further characterize these multivariate interactions as part of our discussion in the

next section and in Figure 2, where the effects of the investor’s know-how (at both stages) and the

investment size are separately displayed.

10. An example is the funding of Sight Diagnostics, a computer-vision-based medical device start-up that allows

for cheaper, faster, and fully automated blood diagnostics for malaria testing markets (Sightdx, 2016).

11. A general agreement exists on the propensity of entrepreneurs to be risk-takers. However, Caliendo,

Fossen, and Kritikos (2009) sample of self-employed individuals exhibited 79% of low to medium will-

ingness to take risks, while the majority of entrepreneurs (and students) in Elston and Audretsch’s (2010)

sample were risk-averse. Burmeister-Lamp, Lévesque, and Schade (2012) also found in their sample a

majority of risk-averse entrepreneurs. This divergence encouraged us to formulate a simpler framework

where the entrepreneur is risk-neutral.
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