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Abstract. Problem definition: Facing emergent business challenges, entrepreneurs often
seek guidance from experienced advisors. When multiple alternatives could potentially
solve the entrepreneur’s problem, advisors can lead the entrepreneur’s exploration by
choosing which alternative(s) to suggest and in what sequence. Methodology/results: We
develop a dynamic game-theoretic model that captures the sequential interaction between
an advisor and an entrepreneur. The advisor chooses how to recommend alternative solu-
tions, and the entrepreneur chooses which solution to try. The trial’s success depends on
the viability of a solution and the entrepreneur’s execution capability. When a trial of
a recommended solution fails, the belief about the viability of the solution is updated.
Managerial implications: Our analysis reveals that the advisor should strategically rec-
ommend alternatives based on the entrepreneur’s execution capability, trial costs, and cor-
relation between alternatives (among other factors). When the trial of the first alternative
fails, the advisor should readily offer a new alternative if the entrepreneur’s capability is
either very high or very low. Otherwise, the advisor should encourage the entrepreneur
to try the same solution multiple times. In order to motivate and sustain the entrepre-
neur’s exploration over time and across solutions, the advisor may find it optimal to rec-
ommend inferior solutions before superior ones (e.g., when trial costs are different or the
entrepreneur can improve her capability with experience) or recommend multiple solu-

tions simultaneously (e.g., when there is correlation between alternatives).

Supplemental Material: The online appendix is available at https://doi.org/10.1287 /msom.2022.0361.
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1. Introduction

Although startups are mythologized as enterprises
founded on moments of inspiration, entrepreneurs suc-
ceed by overcoming a series of challenges from incep-
tion (Mollick 2020). When novel and urgent challenges
emerge, entrepreneurs often have limited (or no) exper-
tise in identifying possible solutions. Additionally, they
only have a brief and defined window of time, or
“runway,” in which they have to implement a viable
solution (Ries 2011, Shepherd and Gruber 2021). There-
fore, startups frequently turn to external experts—
known as “mentors” or “advisors”—who identify can-
didate solutions (Baragwanath 2018). The challenges
faced by startups may occur in essential business func-
tions such as hiring, fundraising, and business model
development, or a variety of technical realms such as
information technology, analytics, and legal strategy.
Advisors are experienced experts on technical and
business problems who have engaged in or provided
counsel to businesses in related domains (Wood 2021).

The value that startups gain from professional advisors
is evident in the proliferation of over 200 startup accel-
erators in the United States alone, all of which offer
a core value proposition centered around providing
guidance and support for startups (Wilson 2022).
Salient aspects of the advisor-entrepreneur interaction
can be illustrated through some examples." Consider
Becky, a first-time entrepreneur who envisioned devel-
oping a hardware solution to track a chronic disease
condition. Before the product was engineered, Becky’s
advisor made introductions to leading physicians so
that Becky could test the validity of the problem. After
several lukewarm conversations, Becky’s advisor sug-
gested an alternative pathway that would not require
FDA approval. Becky pivoted successfully and now
offers a software solution that has found traction as a
management solution for a behavioral ailment. Another
advisor we spoke with discussed Vernon, a scientist-
entrepreneur whose platform has the potential to signif-
icantly accelerate new drug discovery and development.
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Following the advisor’s introductions, Vernon pur-
sued conversations with companies developing a spe-
cific niche of cancer therapies. The advisor did not
make introductions to companies in other segments
until Vernon was able to fully explore the platform’s
fit for cancer therapies. Broadly, as entrepreneurs
strive to turn their ideas into successful outcomes,
guidance from an experienced mentor can expose the
entrepreneur to new ways of thinking about her chal-
lenges (Baragwanath 2018). Such guidance could be
crucial in averting failure and sustaining the entrepre-
neur’s journey.

Although advisors may be able to identify multiple
pathways for entrepreneurs, they lack the authority to
compel entrepreneurs to pursue the recommended
alternatives. Ultimately, the decisions regarding which
alternatives to pursue and when to terminate a venture
lie within the discretion of the entrepreneurs. Further-
more, providing guidance can be a challenge because
of several factors. Primary among them is the uncertain
nature of entrepreneurship, which could be attributed
to the inherent risk in the suggested pathway (Ries
2011) or the entrepreneur’s inability to successfully exe-
cute a trial (Thomke 2001, Arora et al. 2021). These fac-
tors jointly contribute to a significant failure rate for
startups (Hyytinen et al. 2015, CBInsights 2021). Sec-
ondly, entrepreneurs typically have a short window of
time to try different pathways before they terminate
their venture (Bhaskaran et al. 2021). Third, advisors
must expend time, effort, and social capital to enable an
entrepreneur to try an alternative. This cost is incurred
in the form of high-value introductions, developing
roadmaps to try solutions, or obtaining access to spe-
cialized equipment or services (Wood 2021).

This paper aims to study the interaction between an
advisor and an entrepreneur. In particular, we interro-
gate the following question: how should an advisor rec-
ommend alternative solutions to an entrepreneur? As we
discuss later (in Section 2), a rich stream of literature
has focused on how a firm or individual should evalu-
ate options that are already available or become avail-
able in a sequence. However, little is known about the
question of how options should be suggested by an
external advisor to such a decision maker. Given the
practical observations of trial uncertainty and time
constraints, we also consider: how do the entrepreneur’s
execution capability and timeline affect which option is
recommended? And when?

To answer these questions, we develop a dynamic
game-theoretic model in which an advisor guides an
entrepreneur in solving a business problem. The entre-
preneur has a fixed time horizon beyond which they
cannot continue to operate their venture if they do not
solve the problem at hand (i.e., the venture’s runway
constitutes a finite number of decision-making rounds).

The advisor chooses which of the available solution(s)
to recommend in each round, whereas the entrepre-
neur decides which of the recommended solutions
should be tried in that round. If a trial is successful, the
solution is adopted and implemented by the entrepre-
neur. A trial could fail either because the solution itself
is not viable or because the entrepreneur’s execution of
the trial was defective; after a failure, the belief about
the viability of the solution is updated. The venture
continues in this iterative cycle of solution recommen-
dation and trial until one of the following three out-
comes occurs: (i) the most recent trial is successful, (ii)
all trials fail until the end of the runway, or (iii) the
entrepreneur decides to terminate the venture or pur-
sue her external option (not recommended by the
advisor).

Analysis of this model yields several practical
insights. First, we find that it is optimal for the advisor
to lead the entrepreneur by strategically sequencing
recommendations. If the initially recommended alter-
native’s trial fails, the advisor should readily recom-
mend a new alternative only if the entrepreneur’s
capability is either very high or very low. Otherwise,
the advisor should encourage the entrepreneur to con-
tinue trying the same solution multiple times, espe-
cially when the entrepreneur has a long runway. We
also characterize conditions under which the advisor
finds it optimal to recommend inferior alternatives
before the superior ones. For instance, this happens in
situations where (i) the entrepreneur’s trial cost varies
significantly from one alternative to another, or (ii) the
entrepreneur can learn from early trials and improve
her capability. Although this reversed recommenda-
tion approach seems to be at odds with the entrepre-
neur’s perspective, it could increase the overall success
rate of the venture by motivating the entrepreneur to
continue and try new alternatives even after early fail-
ures. We also consider a variation of the model in
which different solutions are correlated (positively or
negatively). One crucial insight from this analysis is
that the advisor might find it useful to recommend
alternative solutions simultaneously and early in the
horizon.

The remainder of the paper is organized as follows.
We review the related literature in Section 2 and pre-
sent the model setup in Section 3. In Section 4, we char-
acterize the equilibrium strategies and analyze the
impact of the entrepreneur’s trial costs on those strate-
gies. We characterize the effect of entrepreneur’s execu-
tion capability on the equilibrium strategies in Section 5.
In Section 6, we generalize the model and present addi-
tional insights. We conclude with a summary of manage-
rial insights and directions for future research in
Section 7. All proofs and technical details are pre-
sented in the Online Appendix.
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2. Literature Review

This study relates to two streams of research: entrepre-
neurial operations and innovation project management.
We next review these research streams and highlight
our contributions.

2.1. Operations for Entrepreneurs

Startups are distinct from established companies (Blank
2013, Fine et al. 2022) and require special consideration
because of their unique challenges and opportunities
(McDougall et al. 1992). For instance, entrepreneurs
have to deal with a high level of uncertainty about their
target markets and the outcome of their technological
developments (Atuahene-Gima and Ko 2001, Wu and
Knott 2006). Moreover, they frequently encounter re-
source constraints (Ries 2011), fluid business problems
(Bhaskaran et al. 2021), and unsuitable personnel (Blank
2013, Arora et al. 2021). As such, entrepreneurs are
more prone to execution errors compared with estab-
lished firms (Thomke 2001, Arora et al. 2021). The
entrepreneurial operations literature suggests two dif-
ferent approaches for startups facing this challenge.
Some studies suggest that entrepreneurs should priori-
tize identifying their target customer(s) before focusing
on improving execution capabilities (Ries 2011, Aulet
2013), whereas others advocate for building capabilities
first (Yoo et al. 2016a, Fine et al. 2022).

Many entrepreneurs have noted that whereas clear
entry plans are desirable, they are not readily available
for their ventures (Marion et al. 2012). The absence of
clear plans inevitably leads to using trial-and-error
learning (Garud and de Ven 1992, Sommer et al. 2009)
and regularly results in the termination of their venture
after an unproductive chain of investments (Boulding
et al. 1997, Eisenmann 2021). Some entrepreneurs use
heuristics to make decisions rather than optimization
to address emerging challenges (Busenitz and Barney
1997); some others use deferral as a development strat-
egy (Mueller et al. 2012, Yoo et al. 2016b). However,
with the guidance of advisors, entrepreneurs could
increase the likelihood of successful commercialization
(Delmar and Shane 2003, Wood 2021) and make more
informed and sophisticated decisions (e.g., to continue
or disband an idea) (Chwolka and Raith 2012). While
significant work has emerged in operations manage-
ment to study entrepreneurial challenges (e.g., Babich
and Sobel 2004, Yoo et al. 2016a, Bhaskaran et al. 2021,
Kagan et al. 2024), we believe there is an important gap
that remains to be addressed: understanding the role of
advisors in guiding entrepreneurs. This paper takes a
step in this direction by considering how advisors
should recommend options to entrepreneurs while tak-
ing into account the entrepreneur’s capability to exe-
cute and the iterative nature of the solution validation
process.

2.2. Innovation Project Management

Innovation projects present a distinct challenge be-
cause of the relatively high level of uncertainty in-
volved (Kavadias and Hutchison-Krupat 2020). This
uncertainty is an important contributor that makes
project failure a natural and commonplace occurrence
(Loch and Terwiesch 1998, Mihm et al. 2003). There-
fore, multiple trials may be needed before a successful
solution is found (Weitzman 1979, McCardle 1985,
Sommer and Loch 2004). With each iteration, addi-
tional information is gathered about available options,
which may be new technologies or competing design
options (McCardle 1985, Krishnan and Bhattacharya
2002, Kwon and Lippman 2011, Smith and Ulu 2017).
While collecting more information is generally better,
the decision may be hastened by operational factors
such as production constraints (Kornish and Keeney
2008), the ability to learn about untested alternatives
(Adam 2001, Erat and Kavadias 2008), or the limited
availability of resources in the context of startups
(Bhaskaran et al. 2021, Sudhir and Yoo 2023). In addi-
tion to an alternative’s objective fit to the problem at
hand, the timing of its adoption could also depend
on the evolution of adjacent technologies (Cho and
McCardle 2009, Oraiopoulos and Kavadias 2014). A
notable commonality among these studies is that they
focus on centralized systems in which a firm or an indi-
vidual identifies and discovers solutions internally
and through their own efforts. However, in many con-
texts, identifying and/or discovering solutions is dele-
gated to an external entity. This is especially true for
entrepreneurs who commonly seek recommendations
from advisors, who use their expertise to identify
possible alternatives to explore (Wood 2021). A key
contribution of our paper is to model the interactions
between an entrepreneur and an advisor. The advisor
makes recommendations regarding alternative solu-
tions, whereas the entrepreneur makes the final deci-
sions on which alternative to try (or when).

A stream of literature on delegated innovation at the
interface between operations management and eco-
nomics has identified several strategies to help firms
manage and improve the execution of delegated inno-
vation projects (Kavadias and Ulrich 2020). Firms can
increase the success rate of their projects by creating a
collaborative atmosphere among contributors (Ozkan-
Seely et al. 2015, Rahmani et al. 2018, Crama et al. 2019,
Gupta et al. 2023) or by using deadlines to thwart
potential procrastination (Bonatti and Horner 2011, Wu
etal. 2014, Zhang 2016). Firms may also implement bet-
ter monitoring processes and/or incentives to improve
contributors’ performance (Holmstrém 1979, Roels et al.
2010, Manso 2011, Halac et al. 2016). We complement
this literature by focusing on the phase of the project
that precedes execution, where firms identify and eval-
uate alternative solutions to their business problem.
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This is particularly pertinent to the context of entrepre-
neurship, where startups could benefit from exploring
multiple solutions instead of relying on a single solution.

An emerging set of studies has considered situations
where firms enlist external partners to identify and/or
evaluate alternative solutions. In some instances, firms
employ providers to generate solutions for their busi-
ness problems (Terwiesch and Loch 2004, Rahmani and
Ramachandran 2021). In other instances where several
candidate solutions have already been identified, firms
may engage agents to explore the viability or quality of
those solutions (Erat and Krishnan 2012, Shalpegin et al.
2018, Schlapp and Schumacher 2022). These studies
have mainly focused on incentive designs as a lever to
mitigate the agent’s tendency to prolong the search. We
contribute to this stream of research in three key ways.
First, we study an advisor-entrepreneur relationship,
which differs from the classic agency relationship in
terms of authority and decision rights. Specifically,
although the advisor can offer several solutions, the
decisions regarding which solutions to try and when to
terminate the venture are made by the entrepreneur.
As such, the advisor relies on dynamic recommenda-
tions of solutions to sustain the entrepreneur’s explora-
tion and improve the success rate of the venture. This is
an important aspect of advising, which, to the best of
our knowledge, has not been explored by prior studies.
Second, we consider scenarios where each solution can
be explored multiple times. Consequently, the belief
regarding the feasibility of solutions can be iteratively
updated. This represents a significant distinction from
the prevailing literature on delegated innovation, which
examines multiple solutions but limits each solution
to a single conclusive trial. Finally, we incorporate
other salient and essential features of entrepreneurship,
including an entrepreneur’s execution capability, her
ability to learn from previous trials, and the impact of
correlations between options. These factors influence
the advisor’s strategy in presenting alternatives and the
entrepreneur’s willingness to explore new options. The
integration of these elements has resulted in new mana-
gerial insights that, to the best of our knowledge, have
not been previously identified in existing research.

3. Model

We consider an advisor who is guiding an entrepre-
neur in her quest to find a viable solution to a critical
problem.” The advisor is aware of K potential solu-
tions to the entrepreneur’s problem, which we refer
to as alternative solutions or options. In each round,
denoted by t€{1,2,...,N}, the advisor decides what
alternative solution(s) to recommend (if any), and the
entrepreneur decides whether to conduct a trial for
any of the recommended solutions. Figure 1 illustrates
the sequence of events and decisions in each round.

Figure 1. Sequence of Events and Decisions

Advisor decides what alternative
solution to recommend (if any)

No Entrepreneur decides whether to
conduct a trial for any of the
recommended solution(s)

Yes
\

Round t+1

Whether the trial is successful ? No

Yes

\ \

Entrepreneur Solution is
pursuoestie;irflernal implemented

This iterative interaction between the advisor and
entrepreneur continues until one of the following con-
ditions arise: (i) when a trial is successful (which
implies the entrepreneur implements the solution), (ii)
when all trials fail until the end of the runway (i.e.,
round N has been reached), or (iii) when the entrepre-
neur chooses to terminate the venture or pursue her
external option. To simplify the exposition, we focus
our main analysis on situations where there are two
alternative solutions, which can potentially solve the
entrepreneur’s problem, denoted by option a and
option b (K=2).

3.1. Advisor’s Choice

We denote the advisor’s choice in round ¢ by o,. Specifi-
cally, in the first round, o; € {¢,a,b,{a, b}}, where ¢
denotes not recommending any option, and {a,b} de-
notes recommending both options at once. In any
subsequent round, o; € {¢,{a,b,{a,b}\{o1,...,0i-1}}} for
t>1. This formulation captures that the advisor recom-
mends each option only once. When an option is
recommended, the entrepreneur has access to it and
can choose to try it in any of the subsequent rounds.
The advisor does not have the authority to coerce an
entrepreneur to try recommended options. When the
advisor recommends a new solution, the entrepreneur
can choose to try the new solution, retry previous solu-
tions, or pursue an external option. The advisor incurs
two types of cost: first, the advisor incurs a cost c,>0
for recommending each new solution to the entrepre-
neur. For example, an advisor may expend time and
effort on making high-value introductions, developing
roadmaps to try solutions, or setting up connections
with domain experts (Wood 2021). Second, the advisor
may also incur a cost for supporting the entrepreneur
during the trial(s), which we denote by ¢, > 0 (per trial).
This may be in the form of providing access to special-
ized fabrication equipment or support in building low-
fidelity prototypes of solutions (Biggs 2012).
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3.2. Entrepreneur’s Choice

We denote the entrepreneur’s choice in round t by ;.
In each round t, the entrepreneur can choose to try
any option (among all those that have been recom-
mended by the advisor until round t) or pursue her
external option. Specifically, u, € {¢,01,...,0;}, where
¢ denotes pursuing the external option. The entrepre-
neur incurs a cost for conducting a trial for each
recommended option, which we denote by c(u,). Spe-
cifically, c(a) =c,, c(b) =cp, and c(¢) =0. These costs
could be incurred in the form of prototyping, licens-
ing, labor, traveling, or third-party testing (Jensen
2018, Hansen and Ozkil 2020).

3.3. Success Probabilities and Evolution
of Beliefs

The probability of a successful trial depends on two
factors: the viability of the option (0) and the probabil-
ity of conducting a trial without errors (denoted by ).
The probability y depends on the entrepreneur’s prior
experience in the domain and internal resources avail-
able for the trial.> Henceforth, to simplify our discus-
sions, we refer to y as the entrepreneur’s “capability”
to execute a trial. Therefore, the probability that a trial
is successful is given by P=7y X 0. Suppose an option
with viability 0 is tried in a round and the trial fails.
Using Bayes’ rule, the updated viability of that option
is

(1-y)o _(1-»0

1_
0 T (1-y)0+1x(1-0) 1-0y

More generally, we denote the probability that a trial
of option a (b) is successful after n (m) failures by P,(n)
=y x 0 (Py(m)=y x 0;'). Here, 6/ and 0} denote the
updated viability of options a and b after n and m fail-
ures, respectively. The prior beliefs about the viability
of option a and option b are 8,=0° and 0,=6). Sup-
pose at the beginning of a round, options a and b have
been tried n and m times, respectively. The entrepre-
neur tries option b and fails. Whereas the viability of
option a4 remains at 0, the viability of option b is
updated as follows:

0;"*! = Pr(option b being viable |
after m + 1 failures of option b)

_ 1 -0y _(1-y6y
Aoy +1x(A—6]) 1-0fy

@

As the trials continue without success, the posterior
belief deteriorates. That is, 6} is decreasing in m. How-
ever, the extent to which the posterior belief declines
depends on the execution capability of the entrepre-
neur (y). When the entrepreneur has high execution
capability, the posterior belief diminishes at a faster
pace than when the entrepreneur has low capability.

For instance, when the entrepreneur has perfect exe-
cution capability (i.e., y =1), the posterior belief upon
the very first failure reduces to zero, whereas when
the capability is low (i.e., y < 1), the parties remain
relatively more hopeful about the viability of the solu-
tion, as the failure of that option could be associated
with errors in executing the trial (Thomke 2001, Arora
etal. 2021).

We also generalize this model in several ways. For
instance, we consider scenarios where y can improve
with trials in Section 5. In Section 6.1, we consider situa-
tions where alternative solutions are interdependent
(i.e., trying a solution cannot only lead to an update of
belief about that solution but also about the other
solution).

3.4. Payoffs

When an option’s trial is successful, the entrepreneur
implements the solution and gains a net benefit U (i.e.,
value generated minus final implementation costs)
and pays the advisor a reward f (with 0 < f < U).* In
addition to the payment f, the advisor obtains a net
benefit V > 0 from the venture. The parameter V cap-
tures the benefit that the advisor can obtain in the form
of enhanced reputation and opportunities to develop
additional business. When the end of the runway is
reached or the entrepreneur chooses to not try any of
the recommended options, the advisor will not reap
any value from the venture. However, the entrepre-
neur can pursue her external option with value v
(where 0 < v, < U—f). The parameter vy succinctly
captures a combination of external options that may be
available to the entrepreneur. First, v, may represent
the quality of a default solution that the entrepreneur
has unearthed prior to engaging the advisor. It may
also include the potential gain from selling the ven-
ture, the liquidation value of the remaining physical
assets, or the market value of the startup’s intellectual
property. In essence, if the solutions suggested by the
advisor are not viable or the entrepreneur stops trying
them, the entrepreneur receives a gross value of vy.

3.5. Informational Structure

In the main model, we consider situations where the
advisor knows that there are multiple alternative solu-
tions to the problem, but the entrepreneur becomes
aware of those options only after they are presented.
This is consistent with practical observations, espe-
cially involving first-time or early-stage entrepreneurs
who encounter a problem for the first time. In Online
Appendix A.3, we extend the model to another infor-
mational structure in which the entrepreneur is aware
of available solutions but still needs the guidance of
the advisor to conduct trials.
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3.6. Advisor and Entrepreneur Perspectives

In order to capture the strategic actions of the advisor
and the entrepreneur, we develop a dynamic and sto-
chastic game-theoretic model. In each round ¢, the advi-
sor decides whether to recommend a new option, and
then the entrepreneur decides whether to try any of the
recommended options. We denote the advisor and
entrepreneur’s expected payoffs in round t by 7(-)
and 1if(-), respectively. In addition, we denote the num-
ber of rounds options a and b have been tried prior to
round t by state parameters n; and m,, respectively. In
each round ¢, the parties choose their actions by maxi-
mizing their individual expected payoffs as follows:

0} = arg max 7' (ns, m¢|og, 17 (0y)), )
s.t. wi(o;) = arg max 7y (ng, my|oy, t,), (3)
My

with 7, ,() =0, 7k, () = v, 7l(-los, u, =¢) =0, and
ntE(-|ot, ty = @) = vr. Recall that o € {¢,{a,b,{a,b}\{o1,
~..,0i-11}} and p, € {¢,01,...,0¢}. The entrepreneur’s
expected equilibrium payoff in round t is as follows:

i (ng, my o}, 1} = a)
= —Cy + Po(n)(U — ) + (1 — Po(ny))m
(ne+1,me o, g, 1y,q), 4)

tE (g, mi |0}, 11} = b)
= —cp + Py(m)(U — f) + (1 — Py(my))mk,,
(nt/ my + 1 |0:+1r ‘u:+1)' (5)

The advisor’s expected equilibrium payoff in round t is
as follows:

nf(nt,mtloi, yy =a)
= —Colfor 20y — Colig=ta,byy — €5 + Pa(me)(V +£)
+ (1= Po(ne )y (s + 1,107, 41, ©)
nf(nt, mg|oy, u; = b)
= —Col(y ¢} — Color=(a, 03y — €5 + Pp(me)(V + f)
+(1- Pb(mt))nﬁi—l(ntrmt + 110}1q, phy11)- 7)

In the next section, we characterize the entrepreneur
and advisor’s equilibrium choices. Throughout the
paper, without loss of generality, we present the formal
results for the case where 6, < 0y, (the results for 6, > 0,
are analogous). In addition, to simplify the exposition,
we present the results for the case where both options
have the same trial costs (i.e., ¢, = ¢; = ¢) and the entre-
preneur has two rounds (i.e., when N=2) unless stated
otherwise. Specifically, we present results for situations
with different trial costs in Section 4 and with multiple

rounds in Section 6.2. Table A.1 in the Online Appendix
summarizes the key notations.

4. Results

4.1. Optimal Recommendation of Alternatives

In order to determine the optimal sequence in which
alternatives should be recommended to the entrepre-
neur, the advisor must take into account how the order
of recommending alternatives will influence the entre-
preneur’s responses. Proposition 1 presents the equilib-
rium strategies that arise from the sequential interaction
between the advisor and the entrepreneur for 0, < 0,
(the results for 0, > 0}, are analogous). Figure 2 illus-
trates these results for all values of 0, and 05,

Proposition 1 (Equilibrium Strategies). Suppose 6, < Oy.
There exist thresholds 0y, 0, and 0, such that

i. In the first round, it is optimal for the advisor (entrepre-
neur) to recommend (try) option b if and only if 6, > 0.
Otherwise, it is optimal for the advisor (entrepreneur) to not
recommend any option (pursue the external option).

ii. In the second round (and if the first-round trial fails),
it is optimal for the advisor (entrepreneur) to recommend
(try) option a if and only if 0, > 0. Otherwise, it is optimal
for the entrepreneur to try option b again if O, > 0y, and to
pursue the external option if 0, < 0, < 0.

iii. The thresholds 0,, 0,,, and 0, are nondecreasing in c.

The advisor’s recommendation strategy described by
Proposition 1 is influenced by two central ideas: first,
although the advisor determines which option to rec-
ommend and when, the advisor also recognizes that the
entrepreneur has autonomy over which option to try in

Figure 2. (Color online) Equilibrium Strategies (u3, i)

1.0 § ' ' “ TN
oe\a, b)

(b,a)

04l

(@ )

0.2}

@) b))

L)
I2

0.0
0.0 0.

1 1 1 I’
04 0.6 0.8 10
Op

Note. Parameters are y =0.7, ¢, = ¢, =3.5, ¢, = 0.5, ¢, = 0.5, U = 40,
V=5f=10,7.=2,and N=2.
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each round; second, the entrepreneur’s perception of an
option will be updated after a failed trial. When one
option has a significant advantage over the other option
(ie., B,> 06, and 6, < éu), the advisor recommends
only the superior option (the option with the higher
prior viability), and the entrepreneur will try this option
in both rounds; this occurs in the (b, b) region of Figure 2.
Even if the advisor suggests the other option, the entre-
preneur may not have the incentive to try the new
option. That is because the updated belief about the via-
bility of the first option (0}) remains relatively high
even after the failure in the first round such that it is
preferable to try the first option again.

When the two options are closer in terms of prior
belief about their viability (i.e., 0, < 6, < 0,), after the
first trial fails, the updated viability of the first option
falls sufficiently below the viability of the other untried
option. This incentivizes the advisor to recommend the
other option in the second round despite the additional
cost of recommending, and the entrepreneur is also
willing to try this new option. This occurs in the (b, a)
region of Figure 2. Finally, when the prior beliefs about
the viability of both options are low, the advisor finds it
optimal to recommend only a single option in the first
round and none at all in the second round, effectively
leading the entrepreneur toward pursuing her external
option if the first trial fails; this occurs in the (b,¢)
region.

The entrepreneur’s cost of trying an option in each
round may depend on several factors, such as the avail-
ability of resources and the impact of a trial on current
operations for the entrepreneur. The entrepreneur’s
cost directly makes trials less efficient, thus reducing
the entrepreneur’s willingness to engage in the venture;
further, the entrepreneur is also less willing to continue
the venture after the first-round failure when c is larger.
Therefore, the participation thresholds for the first
round (0;) and for the second round (0, or 0,) are non-
decreasing in ¢ (as shown in Proposition 1(iii)).

4.2. Optimal Recommendation of Alternatives
with Asymmetric Trial Costs

We now consider a more general situation where the
trial costs of the two options are different (i.e., ¢, # cp).
That is, trying an option with a lower prior viability
could be more or less costly than trying an option with
a higher prior viability. We define 6=“-% to capture
the degree of difference between trial costs compared
with the advisor’s recommending costs (note that 0 < 0
if ¢;<cp). The next proposition characterizes the effect
of 6 on the equilibrium strategies. In order to simplify
the exposition and focus on the most insightful cases,
we present the results for situations where the viability
of option b is sufficiently high (i.e., 6, > 6,) that the
advisor has the incentive to recommend option b and
the entrepreneur has the incentive to try that in both

rounds. The result for the other case where 8, < 6}, is
presented in Online Appendix B.1.1.

Proposition 2 (Effect of Trial Cost Differences). Suppose
Co # Cp, B, < Oy, and 0, > 0,. There exist thresholds 5, 0,,,
and 0, such that

i. If 5 <0, it is optimal for the advisor to recommend
option b in the first round. In the second round (and if the
first-round trial fails), it is optimal for the advisor to recom-
mend option a if 0, > 0, and to not recommend a new option
otherwise.

ii. If >0, it is optimal for the advisor to recommend
option b in the first round if and only if 0, < 0, or 6, > 0,.
Otherwise (i.e., if 0, <0, < éa), it is optimal for the advi-
sor to recommend option a in the first round. In the second
round (and if the first-round trial fails), it is optimal for the
advisor to recommend option a if 0, > 0,, recommend option
b if 0, < 6, < 0,, and to not recommend a new option if
6, < 6,.

Proposition 2 generalizes the findings from Proposi-
tion 1, which focused on the situation in which trial
costs of the two options are similar (i.e., 6 is close to
zero); this generalization is illustrated in Figure 3.
Echoing Proposition 2, Figure 3 shows that in a major-
ity of instances, the advisor recommends the more via-
ble option in the first round. Further, if the difference
in the viability of options is large, the advisor does not
suggest a new alternative in the second round. Indeed,
as we know from Proposition 1, when the trial costs of
the two options are similar (i.e., 6 is close to zero), the
advisor should first recommend an option that has a

Figure 3. (Color online) The Effect of Trial Cost Differences
(6) on Equilibrium Strategies (13, 115)
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Note. Parameters are the same as in Figure 2 with 0, =0.5 and
y=0.5.



Wang, Rahmani, and Ramachandran: Aadvising Entrepreneurs: Recommending Alternatives
8 Manufacturing & Service Operations Management, Articles in Advance, pp. 1-15, © 2024 INFORMS

higher likelihood of success. However, when costs are
different (i.e., |0| is large), it might be optimal for the
advisor to recommend the inferior option in the first
round. For instance, this occurs in the (a, b) region of
Figure 3 when 6, < 0.5. Some prior studies on search
and delegated search have also shown that trying
alternatives in the decreasing order of their success
rate may not always be optimal (e.g., Adam 2001, Erat
and Kavadias 2008, Schlapp and Schumacher 2022).
However, the underlying mechanism for our result is
different, driven by variations in the authority and
decision rights of the advisor and entrepreneur (as
discussed in Section 2).

To understand the intuition behind this result, we
focus on an illustrative instance in Figure 3 denoted by
“+”, where 0=4, 0, = 0.45, and 0, = 0.5. Here, it is opti-
mal for the advisor to recommend option a in the first
round in spite of its inferiority in both the viability and
cost dimensions. In this context, it is worth noting that
values of 6, < 0.5 correspond to situations in which
option a is a priori less viable, and values of 6 > 0 reflect
that the trial cost of option a is larger. Yet the advisor
recommends option a first. Why? In such scenarios,
as 0 is only slightly larger than 6, trying a different
alternative in each round can maximize the overall
probability of success for the venture. If the advisor
recommends option b first, the entrepreneur would
choose to try that option twice (even after updating
belief about its viability) to avoid the high cost of trying
option a. However, from the advisor’s perspective,
such an approach would be inefficient, as option 2 has a
higher prior viability than the updated viability of
option b that has failed once. Therefore, the advisor
recommends the inferior option a first to induce the
entrepreneur to try both options. Additionally, we can
observe in Figure 3 that the region in which (a, b) is opti-
mal increases with 6 (which measures the cost differen-
tial ¢, — ¢p); in other words, the advisor is even more
likely to recommend the inferior option first when
inducing the entrepreneur to try that option in the later
round becomes harder. Notably, this sequential recom-
mendation of alternatives (with the inferior option
being presented first) remains optimal even if the advi-
sor’s recommending cost ¢, is equal to zero (see details
in Lemma A.3 in the Online Appendix).

4.2.1. Comparison with the First-Best Solution. As a
benchmark, we compare the results in Proposition 2
with those under the first-best solution. We present the
full characterization of the first-best solution in Online
Appendix A.1. The next proposition presents the key
differences.

Proposition 3 (First-Best Solution with Asymmetric Trial
Costs). Consider conditions in Proposition 2. Under the first-

~AFB
best solution, there exists a threshold 0, ~ such that

i. If 6 < 6, it is optimal to try option a in the first round if
, ~AFB
and only if 6, > 6, .
ii. If 6 >0, it is always optimal to try option b in the first
round.

Recall from Proposition 2(ii) that when &> 6, it is
optimal for the advisor to offer the inferior option a in
the first round if 6, < 6, < 6,. However, Proposition
3(ii) indicates that in the first-best solution, exploring
the superior option first is always preferable when 6 is
large. When the advisor is external, he cannot coerce
the entrepreneur to try a new alternative simply by
recommending it. Therefore, as explained after Propo-
sition 2, the advisor offers the inferior solution first to
ensure that the entrepreneur tries both solutions rather
than trying one solution repeatedly. In other words,
the advisor uses the sequence of recommendations as
an indirect mechanism to manage the entrepreneur’s
exploration of alternatives. On the other hand, accord-
ing to Proposition 2(i), when 6 < 0, the advisor should
always offer the superior option b in the first round.
However, under the first-best solution, it could be opti-
mal to try option a in the first round (Proposition 3(i)).
In this scenario, although the prior viability of option a
is lower than that of option b, its lower trial cost
can make it a preferable choice to try first. This shift in
the first-best solution arises because the parties maxi-
mize the total surplus, leading to a more balanced
assessment of the trade-off between options’ viability
and trial costs.

5. Execution Capability and Optimal
Recommendation

An entrepreneur’s execution capability, which could
depend on her prior experience in the domain and her
available internal resources, can affect the success rate
of trials and, consequently, the venture’s survival. In
this section, we first study how the entrepreneur’s exe-
cution capability in conducting trials can affect the
advisor and entrepreneur’s equilibrium strategies. We
then generalize our analysis to situations where the
entrepreneur can learn from the experience of conduct-
ing trials and enhance her execution capability for
future trials.

Proposition 4 (Effect of Entrepreneur’s Execution Cap-
ability). Consider the equilibrium strategies and threshold

0, characterized in Proposition 1. There exist thresholds y
and y such that B

i. Ify>yory<y,then 0, < 0y, indicating that it is
optimal for the advisor to recommend option a in the second
round when 6, > 0,. In addition, the threshold 6, is decreas-
ing iny wheny >y or wheny < y.

ii. Ify <y <7, then 0, > 0y, indicating that it is opti-
mal for the advisor to not recommend option a in the second
round.
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Figure 4. (Color online) Effect of Entrepreneur’s Execution
Capability (y) on Equilibrium Strategies (u, 115)
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Note. Parameters are the same as in Figure 2 with 6, = 0.5.

Proposition 4 shows that a one-size-fits-all approach
will not be optimal for the advisor. Indeed, the entre-
preneur’s execution capability affects the advisor’s deci-
sion on whether to recommend a new option in the
second round. A key result from Proposition 4 is that it
is optimal for the advisor to recommend a new solution
in the second round (and if the first-round trial fails)
when the entrepreneur’s execution capability is either
very high or very low. However, when the entrepre-
neur’s execution capability is in an intermediate range,
it is optimal for the advisor to not recommend a new
solution and instead encourage the entrepreneur to try
the initial solution again.

Figure 4 illustrates the results in Proposition 4. When
an entrepreneur with higher capability fails to succeed
in the first round, it results in a sharper downward revi-
sion of belief about the viability of the failed option;
this makes a retrial less favorable. As a result, the advi-
sor recommends the second option when the entrepre-
neur’s capability is sufficiently high. The advisor may
also recommend the new alternative in the second
round when the entrepreneur’s execution capability is
sufficiently low and solutions have similar chances of
success; observe the (b, a) region of Figure 4 for values
of y = 0.27 and 0, = 0.47. In this scenario, the entrepre-
neur’s execution capability is so low that the entrepre-
neur does not have the incentive to try the first option
again. Yet, given that the two options are intrinsically
quite viable, the advisor finds it valuable to encourage
another trial by the entrepreneur. Thus, the advisor
should recommend a fresh option so that the entrepre-
neur would continue the venture.

The figure also illustrates additional regions, speci-
fically (b, ¢) and (b, b), where the advisor should not
recommend a new alternative in the second round,
even if the first-round trial fails. In such cases, the
equilibrium strategy once again varies depending on
the entrepreneur’s capability. When her capability
falls within an intermediate range, the entrepreneur
will retry the same option in the second round (result-
ing in the (b, b) region) because the success probability
of the failed option is still relatively high (recall that
P(-) =y - 0;). However, when her capability is either
very low or very high, the entrepreneur prefers to pur-
sue her external option (resulting in the (b, ) region).
This preference stems from either her lack of confi-
dence in her ability to conduct a trial (when y is low)
or a significant decline in the updated viability of the
failed solution (when y is high).

5.1. Entrepreneur’s Capability Improvement

In many scenarios, entrepreneurs can learn from the
experience of conducting trials and reduce the risk of
errors in the future (Politis 2005, Toft-Kehler et al.
2014). We next generalize the model to situations where
the entrepreneur’s execution capability improves after
a trial. Let the entrepreneur’s second-round capability
(if the first-round trial fails) be y, =&y, where & € [1, %] .
Here, & captures the degree of capability improvement
gained from experience, even if the past trial is unsuc-
cessful.” The following proposition depicts the effect of
execution capability improvement on the equilibrium
strategies. Note that in order to simplify the exposition
and focus on the most insightful cases, we consider
situations where the viability of option b is sufficiently
high (i.e., 0, > 0;) that the advisor has the incentive to
recommend option b and the entrepreneur has the
incentive to try that in both rounds. (Similar results
hold when 6, < 0. See details in Online Appendix
B.2.1)

Proposition 5 (Capability Improvement). Suppose 6, < 0,
and 6, > 0,,. There exist thresholds &, &, 0, and 0, such
that B

i. If &< &, it is optimal for the advisor to recommend
option b in the first round. In the second round (and if the
first-round trial fails), it is optimal for the advisor to recom-
mend option a if and only if 6, > 0,,.

ii. If E<é< é, it is optimal for the advisor to recom-
mend option a in the first round if and only if 0, > 0,. Oth-
erwise, it is optimal for the advisor to recommend option b
in the first round. In the second round, it is optimal for the
advisor to recommend option b (option a) if and only if 6, >
0,0, <6, <0,).

iii. If &> &, it is optimal for the advisor to recommend
option a in the first round and option b in_the second round if
and only if 6, > 0,. When 0, < 6, < 0, (0, < 0,), it is
optimal for the advisor to recommend both options a and b
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Figure 5. (Color online) Effect of Entrepreneur’s Capability
Improvement (&) on Equilibrium Strategies (i3, 1t5)
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Notes. Parameters are the same as in Figure 2, with 6, =0.7 and ¢ = 8.
The equilibrium strategies in the black region are (03,05) = ({a,b},$)
and (p3, p15) = (a,b).

(option b) in the first round and not recommend any option
in the second round.

Figure 5 illustrates the results of Proposition 5. When
the entrepreneur gains limited capability improvement
from a trial (i.e., & < &), the advisor should follow a
similar strategy as characterized in Proposition 1. Spe-
cifically, it is optimal for the advisor to recommend the
superior option in the first round and recommend a
new option in the second round only if its viability is
high (i.e., 6, > 0,). However, when the entrepreneur
can make significant improvements in her capability
from the trial (i.e., &> & ), it becomes optimal for the
advisor to recommend the less desirable option in the
first round. For example, at the “+” point in Figure 5
(with £=1.1,0,=0.5, and 0, =0.7), it is optimal for
the advisor to recommend option a in the first round
despite its inferior viability. Although in this situation,
the optimal strategy calls for temporarily withholding
the superior option, this approach maximizes the over-
all success rate of the venture. Specifically, if the first
trial fails, the entrepreneur can try the better option in
the second round with largely improved capability,
which results in a higher overall success rate as com-
pared with other approaches (i.e., when the entrepre-
neur tries the same option in both rounds or tries the
better option first).

Additionally, as is shown in Figure 5, the advisor
may find it optimal to offer both options simulta-
neously in the first round when the trial cost is high and

the entrepreneur can make a significant improvement
in her capability from trying different solutions (see
the black region in Figure 5). Prior studies suggest that
simultaneous consideration of alternatives is more
valuable in perfect test conditions (Loch et al. 2001,
Sommer et al. 2009); our result adds to this literature
by showing that the advisor may find it optimal to
present alternatives simultaneously even when trials
are imperfect. When the trial cost is high, the entrepre-
neur may lack the motivation to attempt option a
because of its low viability (i.e., 0, < 0,). In this sce-
nario, if the entrepreneur’s capability improvement is
also high (ie., &> cf), it is optimal for the advisor to
recommend both options simultaneously in the first
round as long as the viability of option a falls within
an intermediate range (i.e.,, 0, < 0, < 0,). This simul-
taneous offering, even though it is costly for the advi-
sor, informs the entrepreneur about existing options
and enables them to anticipate the possibility of ex-
ploring the other alternative in subsequent rounds. As
such, this approach motivates the entrepreneur to try
option a first, despite its initial low viability, to lever-
age capability improvement and maximize the overall
success rate across both rounds. Even if the first trial
fails, the significant capability improvement gained
from the first trial improves the success rate for the
trial of option b in the second round.

5.2. A Case with a Different
Informational Structure

In Online Appendix A.3, we extend the model to
another informational structure in which the entrepre-
neur is aware of available solutions but still needs
the guidance of the advisor to implement them. For
instance, the entrepreneur may know that the advisor
has relationships with a couple of contract manufac-
turers; however, the entrepreneur does not have the
relationship or knowledge to directly work with them
in a timely and efficient manner to test their suitability
as manufacturing partners. In this scenario, where the
entrepreneur can anticipate the advisor’s future offer-
ings, we find that our key results remain directionally
the same (see Proposition A.4 in the Online Appendix).
The one notable difference is the simultaneous presen-
tation of alternatives (when &> &) does not occur in
this setup. As explained above, in the main model,
the advisor chooses the simultaneous presentation of
alternatives to either encourage the entrepreneur to
initiate the venture or to strategically influence them to
try a specific option first, thereby enhancing the overall
success rate of the venture. When the entrepreneur is
aware of available solutions, she can anticipate the
advisor’s potential recommendation in future rounds,
and therefore, the simultaneous offering is no longer
needed.
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Table 1. Joint Probability Distribution of Options with Correlation Factor s

Option b is viable

Option b is not viable

Option 4 is viable 0,0 +s
Option a is not viable Op — 0,0, —s
Oy

0 — 0,05 —s 0,
1— 0, — Oy + 0,0, +5 1-0,
1-6, 1

Notes. s€[s,5] €[—1,1] such that s=max{—6,60;,(1 —6,)(6, —1)} and 5=min{6,,60,} — 6,0,. This
range ensures that joint probabilities are in the unit interval.

6. Extensions

6.1. Correlation Between Options

In the main model, we considered situations where the
viabilities of options are mutually independent. We
now extend it to scenarios where testing one option
also informs about the viability of untried options,
implying a possible correlation (Adam 2001, Erat and
Kavadias 2008). For instance, in positively correlated
cases, failing with one option decreases the likelihood
of success with another. This was the experience of
Ergon, who had invented a chemical pollution control
process and discovered alternative international mar-
kets for its technology (Kirtley and O’Mahony 2023).
However, if Ergon’s technology fails in one market, it
was also likely to fail in others. Conversely, Lightbikes,
an electric bicycle startup, considered negatively corre-
lated alternative battery technologies: one solution was
heavier and offered a greater range; another was lighter
with a shorter range. Such trade-offs can be observed
commonly in hardware-focused ventures (e.g., Hadidi
etal. 2021).

To capture the dependency between options, we
introduce a correlation factor s such that the viability of
an option, conditional on the other option’s viability,
increases in s. The joint probability distribution of option
a and option b can be obtained as shown in Table 1. This
formulation indicates that option a4 and option b are

positively (negatively) correlated when s is positive
(negative), and there is no correlation between them
when s =0 (as in the main model).

Using Table 1, we obtain the updated belief about
the viability of options (see details in Lemma A.7 in the
Online Appendix). The next proposition characterizes
the impact of the correlation factor s on the equilibrium
strategies.

Proposition 6 (Effect of Correlation). Suppose 0, < 0. It
is optimal for the advisor to recommend option b in the first
round unless one of the following conditions holds:

i. Whens > 0, 0, < 0, < 0,, and 6, < 6, < 0,, it is
optimal for the advisor to recommend option a in the first
round and option b in the second round (if the first-round trial
fails).

ii. When s <0, 0, < 0y, and 0, > 0, it is optimal for
the advisor to recommend both options a and b in the first
round.

When options are independent, the advisor recom-
mends the superior option first (Proposition 1). However,
positive correlations (s > 0) may lead advisors to suggest
the inferior option initially, whereas negative correlations
(s < 0) could make it optimal to recommend both options
simultaneously despite higher costs. Figure 6 illus-
trates these results. In the positive correlation case in
Figure 6(c), the initial recommendation of the less

Figure 6. (Color online) Effect of Correlation Between Options on Equilibrium Strategies (1], 113)
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Notes. (a) Negative correlation, s = —0.05. (b) No correlation, s = 0. (c) Positive correlation, s = 0.05. Parameters are the same as in Figure 2. The
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viable option can be seen in the (a, b) region (for
instance, when 0, =0.3 and 9, =0.2). Why does the
advisor recommend the inferior option first? In this
scenario, if option b is recommended in the first round
and fails, it reduces the viability of both options b and
a to the extent that the entrepreneur will terminate the
venture rather than trying any option in the second
round. On the other hand, if the advisor recommends
option a in the first round, option b will still remain
viable and profitable to try despite the reduction in its
updated viability. Even when the advisor incurs no
recommendation cost (¢, =0), this approach of ini-
tially presenting the inferior option remains optimal
(see details in Lemma A.11 in the Online Appendix).

The proposition also shows that when there is a nega-
tive correlation between the two options (i.e., s <0), the
advisor could recommend both options simultaneously
in the first round (part ii); this can be seen in the black
region in Figure 6(a). Recall that if the two options were
independent, it is optimal for the advisor to recommend
one option in each round (Proposition 1). A comparison
between Figure 6, (a) and (b) highlights the effect of
negative correlation. Broadly, we observe that the nega-
tive correlation shrinks the regions in which the same
option is tried twice and enlarges the regions in which
the entrepreneur tries two different options over the
two rounds. In scenarios where both options seem unvi-
able, the advisor can still induce the entrepreneur to try
one by recommending both. The negative correlation
makes the unexplored option more appealing after a
first-round failure, encouraging the entrepreneur to try
both options over the two rounds while prioritizing the
one with higher initial viability. Prior papers that con-
sidered the exploration of related alternatives have
shown the importance of transferable learning between
trials (Thomke 2001, Erat and Kavadias 2008) and the
influence of organizational form (Bremner and Eisen-
hardt 2022). Our results in this section extend this litera-
ture by explicitly incorporating the role of the advisor in
directing exploration.

6.2. Multiple Rounds: Entrepreneur’s Runway

In this section, we extend our analysis by considering
scenarios where the entrepreneur’s runway is N (> 2)
rounds. The total number of rounds N could represent
the amount of resources available for the entrepreneur
(which determines the runway) or the entrepreneur’s
speed of conducting trials. The next proposition charac-
terizes the equilibrium strategies in this more general
setting.

Proposition 7 (Effect of Number of Rounds). Suppose
N2>2,0, <0, and c, = 0. There exist thresholds n, and
ny (with n, +n, < N) such that

i. It is optimal for the advisor (entrepreneur) to recommend
(try) option b in the first round (in rounds t =1,...,np) and

to recommend (try) option a in round n,+1 (in rounds
t=ny+1,...,1n5+n,).

ii. The thresholds n, and ny, are nondecreasing in N.

iii. If ny+mny < N, then the venture is terminated at the
end of round n, + ny if all trials fail.

Proposition 7 generalizes the results from Proposi-
tion 1 while recommending additional insights about
how the length of the startup’s runway influences the
recommendation of alternatives. First, in line with
Proposition 1, we find that it is optimal for the advisor
to recommend the option with a greater probability of
success in the first round; indeed, more generally, the
more viable option is tried repeatedly in several early
rounds. Proposition 7 also recommends a structural
generalization of the advisor’s decision on when to
recommend the alternative solution. This decision is
driven by a trade-off for the advisor: while delaying
the recommendation of the alternative reduces the
expected recommending costs for the advisor, delay-
ing the alternative (in the face of repeated failures of
the first option) also decreases the overall probability
of finding a viable solution. The influence of the deci-
sion horizon on the balance between these two forces
can be observed in Figure 7, where we vary the viabil-
ity of option a and the total number of rounds N. The

Figure 7. When to Recommend the Second Option? Effect of
Runway (N)
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Notes. The numbers on the plot represent the equilibrium round
where the advisor (entrepreneur) recommends (starts trying) the
alternative option 4 (i.e., round 1y, + 1). Parameters are the same as in
Figure 2, with ¢, = 0 and 0, = 0.9.
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Table 2. An Example of Recommending Alternatives in Equilibrium

Strategies for N = 6

Round t=1 t=2 t=3 t=4 t=5 t=6
Updated 0, 0.90 0.73 0.45 0.20 0.20 0.20
Updated 0, 0.80 0.80 0.80 0.80 0.55 0.26
Advisor recommendation (o;) b o} ¢ a fal ¢
Entrepreneur choice (i) b b b a a a

Note. Parameters are the same as in Figure 7 with 6, = 0.8 and N = 6.

number in each cell of the figure illustrates the optimal
round in which the advisor should recommend the
alternative option (i.e., round n, +1, as specified in
Proposition 7). It can be seen that the advisor tends to
recommend the alternative earlier when the horizon is
shorter. Further, for any length of the horizon N, when
the prior viability of option a (8,) is larger, the advisor
should recommend the alternative earlier, as trying it
over a larger number of rounds is valuable to both the
advisor and the entrepreneur.

Closer inspection of the results reveals that it could
be optimal for advisors to nudge entrepreneurs to per-
sist in the face of repeated failures. The advisor accom-
plishes this by withholding the recommendation of
an alternative even after multiple failures reduce the
viability of the first option. As an extreme but not
uncommon example, consider Table 2, which shows
the optimal recommendations by the advisor along
with the updated viability levels of different options
(on the equilibrium path). After the first-round trial
(and failure) of option b, its viability 6} is 0.73, which
is already lower than the prior viability of option a
(6, =0.8), yet the advisor withholds option 4. Remark-
ably, even in the third round—after option b’s viability
has fallen to 0.45 after two successive failures—the
advisor abstains from recommending option a. A key
driver in this example is the relatively low execution
capability of the entrepreneur, which reduces the likeli-
hood that the alternative’s trial will be successful. How-
ever, when the entrepreneur’s execution capability (y)
is high or the entrepreneur’s cost-benefit ratio (i.e.,
m) is high, the advisor tends to recommend the
alternative option earlier to ensure that the entrepre-
neur continues the venture.

7. Conclusions

The journey of an entrepreneur is seldom smooth and
linear. The narrow expertise of founders and the nov-
elty of pursuits combine to produce obstacles that they
may not have the ability to solve themselves. When an
entrepreneur encounters an emergent issue, she seeks
the expertise of an external advisor who can identify
candidate solutions. Advisors have been instrumental
in accelerating the resolution of entrepreneurial chal-
lenges in a variety of domains, including technology

selection, product development, human resources, and
business model optimization. While the number and
impact of advisors have grown with the growth in entre-
preneurial activity itself, management research has not
paid attention to a critical question in the advisor-
entrepreneur relationship: how should the advisor pre-
sent alternatives to the entrepreneur?

We explore this question through a stylized model of
an advisor deciding how to recommend solutions to an
entrepreneur seeking to solve a problem before her
runway ends. The potential solutions vary in viability
and trial cost. If a trial of a solution fails, the belief about
the solution’s viability is updated. The advisor decides
which alternative to recommend to the entrepreneur at
any juncture, but the entrepreneur chooses which alter-
native to try and when to terminate if unsuccessful.
Our model yields insights both for advisors and entre-
preneurs in such settings.

Advisors should strategically recommend alternatives
based on the entrepreneur’s execution capability, trial
costs, runway, and the characteristics of potential alterna-
tives. While intuition suggests that recommending the
more viable option first is preferable, there are several cir-
cumstances in which this approach would be suboptimal.
For instance, when trial costs vary significantly or the
entrepreneur can improve her capability through experi-
ence, the advisor may find it optimal to recommend infe-
rior solutions first as a way to motivate and sustain the
entrepreneur’s exploration over time and across solutions.
In addition, there are situations where the advisor finds it
optimal to recommend multiple solutions simultaneously
(e.g., when there is correlation between alternatives).

For entrepreneurs, our findings reveal new dimen-
sions of value from an operational standpoint. We find
that advisors tend to recommend more alternatives to
startups with greater capability. Before engaging the
advisor, entrepreneurs may invest in a more robust
team, develop execution skills, or demonstrate greater
commitment to the process to improve their opera-
tional capability. Entrepreneurs can also improve the
odds of finding a successful solution from the advisor
by improving their capability during the project. Be-
yond improving the probability of subsequent trials
succeeding, capability improvement also increases the
advisor’s willingness to introduce new alternatives to
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the entrepreneur. Our analysis also suggests that en-
trepreneurs should approach advisors earlier, when
their runway is longer, as this would increase both the
number of alternatives recommended and the number
of trials. In sum, entrepreneurs benefit more from their
engagement with advisors when they are more pre-
pared and proactive in seeking advice.

Our results may also be valuable for accelerators, incu-
bators, venture capitalists, and educational institutions,
which actively bring entrepreneurs in contact with advi-
sors. These possibilities also suggest several opportunities
for future research to extend our model and analysis.
First, we believe our general framework can be applied,
with suitable modifications, to situations in which entre-
preneurs work with multiple advisors. Second, although
our work focuses on driving first-order insights on the
recommendation of alternatives, future research can ex-
plore other operational aspects of entrepreneurship, such
as time and resource management, pivoting strategies,
and professional development. Finally, the structural
insights from this paper can be empirically tested in prac-
tical settings such as incubators and accelerators, which
enable connections between advisors and entrepreneurs.

Endnotes

! These examples are gleaned from our in-depth engagement and
conversations with founding leaders of a highly successful univer-
sity startup incubator and conversations with instructors of the
vaunted NSF I-Corps program. For additional information, please
see https://beta.nsf.gov/funding/opportunities /innovation-corps-
teams-program. The identities of these startups are disguised upon
request from founders and their mentors.

2 Our model applies well to several common entrepreneurial problem
domains such as technological obstacles, manufacturing capability
identification, market segment definition, etc.

3 This is consistent with prior studies that have considered the rela-
tionship between the success probability of a project and the agents’
capability (e.g., Mansfield and Brandenburg 1966, Schmidt and Por-
teus 2000, Bhaskaran and Ramachandran 2011).

* The parameter f can also capture situations where the advisor
receives equity in the venture. For example, if the equity share is 8, the
parameters can be transformed as f = U and U — f = (1 — p)U.

%In Online Appendix A.2, we generalize this model to situations
where the entrepreneur’s capability improvement in the second
round can vary depending on whether the entrepreneur is trying the
same solution or a new solution.
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