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Executive committees make critical decisions regarding project selection in different ways. In a committee
operating under a democratic governance structure, all members have the right to vote, but the majority
of voters ultimately decide which projects to undertake. Alternatively, in a committee operating under
an elite governance structure, the decision is made only by a restricted number of voters. Therefore, in
an elite governance, there are decision makers or “elite” members, and non-decision makers or “com-
mon” members. In this article, we study how committee members under either a democratic or elite
governance structure interact and communicate information to each other, and ultimately make a deci-
sion about a project with uncertain revenues. We find that the efficient committee governance structure,
i.e., the one that maximizes the expected surplus of the committee, can be determined by focusing on
one specific communication between elite and common committee members. Further, we establish a suf-
ficient condition on the revenues distribution for each governance structure to be efficient. Finally, when
this sufficient condition on the revenues distribution does not hold, we find that governance efficiency
depends on the probability of the decision makers to learn the true value of the revenues being suffi-
ciently high or the one of the non-decision makers being sufficiently low or both these two conditions.
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1. Introduction ity is allocated equally among the members. Despite the founding

principle, the actual practice is regularly that the decision author-

In most organizations, critical decisions about project selec-
tion are often made by a committee rather than a single de-
cision maker. Within the committee, the allocation of decision
authority determines the committee governance structure. In a
democratic governance, each member has the right to vote and
each vote counts toward the final decision. In an elite governance,
only a few members have the authority to make project selection
decisions.

A renowned example of these two types of governance struc-
tures in action can be found in the case of cooperatives, which
are horizontal alliances among firms with the same business fo-
cus. By nature, these organizations are a participatory and demo-
cratic form of business that guarantees equal voting rights to all
members. In fact, the founding principle of cooperatives is the
“one member, one vote” rule, where each member can communi-
cate his perspective and voice his opinion, and the decision author-
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ity regarding cooperatives’ investments and projects is allocated
to a restricted number of members. This governance is especially
prevalent in emerging markets, such as those seen in China. For
instance, the Mashan Guzhai ecological farming cooperatives, ac-
tive in the Guangxi province of China, is governed by only a few of
300 plus members. The cooperatives leader, Rongyan, and a hand-
ful of other farmers, are the ones that make decisions about the
types of “green products” to produce, the ecological farming prac-
tices to adopt, and the sustainable technologies to develop (Song,
Qi, Zhang, & Vernooy, 2014). Another cooperative example is pro-
vided by the Zhejiang province in southeast China, where farming
cooperatives comply with the “one member, one vote” rule, but
only on the paper. In reality, a recent survey of 37 cooperatives
in the area revealed that decisions about projects were made by,
on average, only 3.5% of the members (Liang, Hendrikse, Huang, &
Xu, 2015).

There are many other examples of democratic and elite
governance structures in executive committees. For instance,
Oraiopoulos & Kavadias (2019) reported the example of phar-
maceutical organizations’ senior executives, who democratically
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decided whether a compound has achieved satisfactory proof of
concept to progress to more advanced and expensive clinical tri-
als. On the contrary, in law firms or other service organizations,
there is often a distinction between junior and senior partners.
Only senior partners can make strategic decisions about the firms’
future projects or investments (Barney, 1999). Also publicly listed,
investor owned enterprises can be viewed as being characterized
by committee decision making regarding certain investments. The
shareholders, i.e, members in the annual shareholders meeting,
are heterogeneous. If all shareholders are relatively small, then
the governance structure is characterized by the democratic gov-
ernance in our paper. If there are shareholders having substantial
blocks of votes (Bolton & Von Thadden, 1998), such as Warren Buf-
fet in various enterprises, then the governance structure is charac-
terized by the elite governance in our terminology.

In this article, we study why committees may adopt different
governance structures when selecting which projects to pursue.
More specifically, we address the following questions: Under what
conditions should project decisions be made by only a subset of
the committee members? Alternatively, when should decisions be
democratically made? How does communication among committee
members affect the final decision about a project?

To answer these questions, we model a committee as a group
of two member types, common and elite. Common members
outnumber elite members. The committee objective is to decide
whether to implement a project whose revenues are stochastic in
nature. In a democratic structure, every member communicates an
assessment of the project and the final project decision is made
by the majority of the members. In an elite committee, only elite
members make project selection decisions. The two member types
in the committee are heterogeneous among two dimensions: the
opportunity cost (which is higher for elite than for common), and
the likelihood to learn the true value of the project revenues. This
likelihood of learning will be hereupon referred to as the probabil-
ity of learning. In addition to the heterogeneity among committee
members, we also model communication between common and
elite members, wherein we prove that at equilibrium each mem-
ber type sends a coarse message, i.e., either a favorable or an un-
favorable message to the other member type, before the decision
about the project is made. Finally, in an extension we also show
how heterogeneity in the opportunity cost among common mem-
bers affects our results.

We adopt the concept of efficiency to evaluate which gover-
nance structure makes the best decision regarding the project. A
governance structure is efficient when it maximizes the expected
surplus for all the committee members. Put differently, an efficient
structure is one that minimizes judgement errors that decision
makers may make, i.e., a “bad” project gets accepted or a “good”
project gets rejected. Using an analogy from the classical theory
of statistical inference, we label a governance structure as efficient
when it minimizes the impact of type I and type II errors on the
committee overall profits. In particular, we demonstrate that, due
to different opportunity costs, common, i.e., the decision maker in
a democratic structure, is more likely than elite to commit a type
Il error. On the contrary, elite, i.e., the decision maker in an elite
structure, is more likely than common to commit a type I error.
The decision makers’ ability to avoid errors that would cause sub-
stantial losses to the committee determines the efficiency of the
democratic versus the elite governance structure.

We derive four main findings. First, the equilibrium messages
are coarse. If a member learns the true value of a project, then
it is not in the best interest of this member to communicate this
value. The payoff maximizing choice of message consists of com-
municating only whether a project is favorable or unfavorable, i.e.
communication is coarse in equilibrium. Second, we establish that
the governance structure efficiency can be determined by focusing
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on a specific message exchange between member types, wherein
common is favorable and elite is unfavorable to project implemen-
tation. This result simplifies the analysis substantially, in that it
makes structure efficiency solely dependent on the ability of com-
mon to accept a profitable project and of elite to reject an unprof-
itable one. Third, we explicitly demonstrate that the distribution of
revenues does impact the governance structure efficiency. In par-
ticular, a sufficiently high probability that revenues are higher than
the weighted average opportunity cost determines the efficiency
of a democratic structure. Likewise, a sufficiently high probabil-
ity that revenues are lower than the weighted average opportunity
cost determines the efficiency of an elite structure. Fourth, when
the conditions above do not hold, we demonstrate that the gov-
ernance structure efficiency depends on the probability of learn-
ing the value of the project revenues, which reflects the mem-
bers’ expertise and business management skills. In particular, we
demonstrate that for extreme markets, where the expected rev-
enues are either very high (nascent markets) or very low (ma-
ture markets), and for intermediate values of the average oppor-
tunity costs, the efficiency of the governance structure depends on
the decision makers’ probability of learning. Specifically, the demo-
cratic structure will be efficient in nascent markets if common has
sufficiently high probability of learning, whereas the elite structure
is efficient in mature markets if elite has high probability of learn-
ing. In markets that are not extreme, i.e., mixed markets, however,
the governance structures’ efficiency depends not only on the de-
cision makers’ probability of learning but also on the gap in this
probability between decision makers and non-decision makers. As
a result, the elite (democratic) structure is efficient in a mixed mar-
ket if the gap in probability of learning between elite (common)
and common (elite) is sufficiently high.

Collectively, our work establishes that the committee gover-
nance structure efficiency is determined by an interesting mix of
heterogeneity in cost, distribution of revenues, and members’ prob-
ability of learning future revenues.

Finally, our results are consistent with our main example of co-
operatives in China. In particular, our work establishes that the
Chinese cooperatives may have an elite governance because, de-
pending on the market, (i) elite members have a high probabil-
ity of learning, (ii) common members have a low probability of
learning, or both these two conditions, coupled with a sufficiently
wide gap between the two member types’ probabilities of learning.
According to recent literature, the conditions about probability of
learning are consistent with our results for Chinese cooperatives,
where there is a notable gap between the education and manage-
rial skills of elite and common members (Liang et al.,, 2015). In
fact, it is well-known that elite members have an advanced edu-
cation and high knowledge of different areas of management, and
generally have high opportunity costs, whereas common members
are individuals with little education and very limited knowledge
of business management concepts, and generally have low oppor-
tunity costs. This scenario especially holds true for agricultural co-
operatives. Due to this and perhaps other types of heterogeneity
among the cooperatives members, elite governance structures have
emerged in Chinese cooperatives.

The remainder of this paper is organized as follows. In
Section 2, we survey the related literature. In Section 3, we formu-
late our model and explain how communication takes place be-
tween the two committee member types and how decisions are
made under each governance structure. Section 4 derives the equi-
librium decisions, whereas Section 5 establishes the conditions of
efficiency for each governance. In Section 6 we show the robust-
ness of our results when common members are heterogeneous
with respect to the opportunity cost. Finally, in Section 7 we for-
mulate concluding comments and describe possible extensions to
our work.
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2. Literature review

In the new product development (NPD) literature, since the
work by Cooper (2009) there has been growing interest in study-
ing the stage-gate process to manage new projects. This pro-
cess involves stages separated by gates where executives decide
whether or not to move on to the next project stage. Since dif-
ferent people in the organizational hierarchy are responsible for
the stages and the gates, there is an issue of both adverse selec-
tion and moral hazard associated with the go/no-go decision at
the intervening gate. Manso (2011) and Hutchison-Krupat & Kava-
dias (2016) studied problems of incentives for innovation while
considering the problem of adverse selection that is typically en-
countered at the early stages of a stage-gate. Mihm (2010) incor-
porated adverse selection into his analysis, but did not consider
the development effort and resources that must be invested in
the late stages of a project. Xiao & Xu (2012) and Chao, Lich-
tendahl, & Grushka-Cockayne (2014) include both adverse selec-
tion and moral hazard in a multi-stage model that involves the
possibility of contract revision. In our work, we consider the in-
formation asymmetry between different committee members, but
also allow members to communicate before the go/no-go deci-
sion is made. This communication can update the information
both member types possess, and thus affect the go/no-go decision
process.

Other NPD studies have looked at the effect of group diver-
sity on projects implementation decisions. Kavadias & Sommer
(2009) demonstrated that for cross-functional problems, the brain-
storming group exploited the competence diversity of its partic-
ipants, and ultimately attained better solutions than a group of
individuals working independently. Girotra, Terwiesch, & Ulrich
(2010) further examined the impact of team structures on the gen-
eration of ideas. The authors found that groups organized in a hy-
brid structure, in which individuals first worked independently and
then worked together, were able to generate more and better ideas,
and to better discern the quality of the generated ideas. Tang, Liao,
Xu, Streimikiene, & Zheng (2020) considered large-scale group de-
cision making problems, where the goal was to reach a certain
level of consensus before a decision could be made. A comprehen-
sive review of the research in idea generation and selection, and
its implications for the management of technology, was provided
by Kornish & Hutchison-Krupat (2017). All these articles did not
consider how the heterogeneity of the group members might im-
pact the decision to either undertake or not undertake a project.
Consequently, the distinguishing focus of our work is whether a
risky project should be accepted or rejected by the members of
the committee.

Another stream of literature, both in economics and organiza-
tional design, has more specifically studied the problem of accept-
ing good projects and rejecting bad ones. One of the first stud-
ies in this context was proposed by Sah & Stiglitz (1986). The au-
thors investigated how individual evaluations of a project were ag-
gregated into an organizational decision. Various aggregation rules
were considered. One aggregation rule was to require unanimous
approval by all project evaluators, i.e. every evaluator has a veto
power. Such an organizational design is referred to as a hierarchy.
For instance, the United Nations security council has this organi-
zational design. The other organizational form was referred to as
a polyarchy. Every evaluator in a polyarchy had the power to ap-
prove and implement a project. A prime example of a polyarchy is
a market economy where every entrepreneur is allowed to start a
project. The desirability of an organizational design depends on its
ability to prevent errors in the decision making, that is, the error
of rejecting a good project (i.e., a type I error), and the error of ac-
cepting a bad project (i.e., a type Il error). Sah & Stiglitz (1986) de-
termined that a polyarchy had a higher probability than a hierar-
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chy of accepting a project, regardless of whether this project was
deemed good or bad.

In a more recent work, Christensen & Knudsen (2010) extended
the decision structures considered by Sah & Stiglitz (1986) to
include all possible hierarchy and polyarchy organizations. The
authors showed how organizational designers could identify the
structure that most effectively reduced type I and/or type II er-
rors (given any number of available decision makers). Csaszar &
Eggers (2013) studied four information aggregation structures com-
monly used by organizations to evaluate opportunities: individual
decision making, delegation to experts, majority voting, and aver-
aging of opinions. They found that delegation was the most effec-
tive structure when there was a diversity of expertise, when accu-
rate delegation was possible, and when there was a good fit be-
tween the firm knowledge and the knowledge required by the en-
vironment. Otherwise, depending on the knowledge breadth of the
firm, majority voting or averaging of opinions could be the most
effective structure. Leitner, Rausch, & Behrens (2017) investigated
the case of a hierarchical organization with distributed investment
decision-making power where the autonomously made investment
decisions were coordinated.

Our model differs from the settings found in this second stream
of literature in three ways: First, we consider heterogeneity be-
tween the decision makers, which implies that an accepted (re-
jected) project may be a good (bad) decision for one decision
maker, while it is a type Il error (type I error) for the other
member type. As a consequence, we consider a conflict of inter-
est between the decision makers that may result in an inefficient
decision making process. Second, the implementation decision in
an organizational design is assigned to a specific member in our
model, whereas it depended solely on the number of votes in the
previous literature. Third, we explicitly consider communication
between the members of an organization, which may affect the
members’ knowledge of project profitability. All these characteris-
tics are absent in previous literature and are crucial for analyzing
committees efficiency in projects management.

Finally, our work is close to the research article by Oraiopoulos
& Kavadias (2019), who studied the performance of go/no-go de-
cisions within executive committees. We study the same type of
decisions, but our ultimate objective is to compare democratic and
elite governance structures with respect to decision making ef-
ficiency. In fact, Oraiopoulos & Kavadias (2019) considered only
a democratic governance structure, whereas our work considers
both a democratic and elite governance structure to understand
how decision authority should be allocated in projects manage-
ment within committees. Further, another distinguishing differ-
ence between our work and Oraiopoulos & Kavadias (2019) is that
we model communication between member types. Specifically, we
show that at equilibrium this communication materializes with the
exchange of a favorable or unfavorable message from one member
type to the other. Based on this communication, then, all members
may update their information about the uncertain project revenues
and cast their vote about project implementation.

3. Model

Let i € {c, e} denote the type of members in a committee, where
“c"” stands for common and “e” stands for elite. There is a to-
tal of n>3 members of which E are elite members, 1 <E < 3.
The committee’s objective is to implement a project, whose cost
is normalized to zero, whereas its revenue, 6, is stochastic with a
CDF, F(6), which is common knowledge. The two types of commit-
tee members are characterized by their minimum acceptable return,
k;, which can be interpreted as the member type i's opportunity
cost of implementing the project. The opportunity cost is lower for
common than for elite members, so that k. < ke.
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The process of deciding whether the committee should invest
in the project consists of the three following phases:

1. Phase I: Initial information. In this phase, all the commit-
tee members hold the same prior belief about the potential
revenues of the project. The project is considered “good” by
member type i if and only if its expected profit is positive,
i.e.,, E[6] > k;. It is considered “bad” otherwise.

2. Phase II: Posterior information. The initial information of
the committee members is affected in two ways:

(a) Learning. Each committee member may privately
learn more about the stochastic revenues of the
project by acquiring additional information about the
project potential. This information can be related to
how the market will respond to the project, the tech-
nical challenges that will arise in implementing it, the
resources that will need to be allocated, etc. We as-
sume there is perfect communication among type i
members, that is, it is sufficient that one type i mem-
ber learns the true value of 6 that all the members of
the same type will learn 6 as well. As a consequence,
we define g; as the probability that at least one type i
member learns the true value of revenues 6.
Communication. Each member type may also ac-
knowledge the expertise of the other type’s mem-
bers, understanding that they may hold valuable in-
formation. We model this exchange of information or
communication between member types by assuming
that the two member types simultaneously exchange
a message m,;.

Summarizing, in phase I, the committee members may
learn more about the value of 6, and thus update their initial
information, accounting for both the additional information
that members of the same type can collect through learning,
and the preferences held and exchanged through messages
by the members of the other type in the committee.

3. Phase III: Implementation decision. Depending on the gov-
ernance structure in the committee, each member votes
whether to approve (“A”) or reject (“R”) the project.

—~
=3
=

We consider two governance structures for the committee. The
first is named “democratic”, and represents a majority decision rule
where the project is implemented as long as it receives a favorable
vote by the majority of the committee members.> The second is
named “elite”, and represents a decision rule where the project is
implemented if and only if it receives a favorable vote by the elite
members.’

The solution concept is perfect Bayesian equilibrium. There-
fore, we specify the payoff maximizing choice of messages and the
members’ implementation decision as well as beliefs which are
consistent with Bayes’ rule. Once the equilibrium decision about
project is derived, we compare the two governance structures of
the committee in terms of efficiency. A governance structure is said

1 Notice that the fact that a member type may learn the true value of @ intro-
duces the possibility of asymmetric information. Specifically, it can happen that one
member type learns 6 and holds this information private, whereas the other mem-
ber type does not learn 6 and therefore proceeds on his original information, F(0).

2 Since common members represent the majority of the committee members and
have the same opportunity cost, under a democratic governance structure common
members are the ones who make the final decision. In Section 6 we introduce het-
erogeneity among common members in terms of their opportunity cost. As a con-
sequence, we will see that common members may vote differently for a project.

3 Our model applies also to other settings. One can think of a number of different
types of projects where the elite members have actually lower opportunity costs
than the common members. For instance, due to economies of scale and scope, big-
ger farmers might find it easier to implement certain changes that would be nearly
infeasible for smaller farmers. Our results carry over to this setting by relabeling
the members and the governance structures.
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to be “efficient” if it maximizes the expected surplus of all the
committee members. Sources of inefficiency for the committee are
the judgement errors that decision makers may make - a “bad”
project that gets accepted or a “good” project that gets rejected.
Using an analogy from the classical theory of statistical inference,
we can say that a governance structure is efficient when it mini-
mizes the negative impact of type I and type II errors on profits.

Finally, the last element of our model is related to the type of
market under which project decisions are made. In particular, we
classify markets with respect to the a priori expected revenues that
can be attained through project implementation.

Definition 1. The market for the committee projects is said to be

1. Mature if E[0] < kc,
2. Mixed if k. < E[0] < ke, and
3. Nascent if E[0] > ke.

Henceforth, we will use the subscripts Ma, Mi, and Na to refer
to the mature, mixed, and nascent market, respectively.

4. Equilibrium analysis

To determine the equilibrium implementation decision on the
project, it is sufficient to analyze the decisions of the “pivotal”
members, that is, the members whose vote is decisive to deter-
mine whether a project is accepted or refused, under each gover-
nance structure. In the baseline model, we only have two member
types, i.e.,, common with opportunity cost k., and elite with oppor-
tunity cost ke. In this case, the pivotal members are any common
member under a democratic governance and any elite member un-
der an elite governance. In Section 6, we extend the baseline model
and analyze the case when there are three members’ types, and
show that the results derived here are qualitatively robust.*

Next, we consider Phase II, which requires to determine the na-
ture of the equilibrium messages exchanged by the two commit-
tee member types. In fact, after the individual learning of each
member type, our model posits that the committee members com-
municate their preferences by exchanging a simultaneous message.
How does this message look like? Clearly, the gap between the
k;’s, i € {c, e}, creates a conflict of interests, in that a project that
is profitable to one member type may be unprofitable to the other
one. It is well known from the literature that conflicting inter-
ests render communication strategic. One party might decide not
to truthfully reveal her information about 6 because doing so is
not in her best interest (Crawford & Sobel, 1982). In the following
result, we derive the equilibrium messages during the communica-
tion and the corresponding beliefs that these messages induce.

Proposition 1. The members types’ equilibrium messages, exchanged
during the communication in Phase II, are either “Y” or “N”, which
denote either a positive or a negative assessment of the project, re-
spectively. The equilibrium belief of a member type i upon receiving
“Y” (“N”) is that the expected revenue (or, in case of learning, its real-
ization) of the project is not lower (higher) than the opportunity cost
of the member type who sent the message.

Proposition 1 derives insights about the nature of the messages
exchanged during the communication among members’ types.
Specifically, it states that even though one member type learned
the true value of 6, he would not reveal it but rather send a coarse
message of the kind Y or N. In other words, the member type

4 The most general case would be that each committee member has a different
opportunity cost. In this case, the result of the Median Voter Theorem (Black, 1948)
would apply, asserting that the median member is pivotal under a majority rule-
based decision making. We leave the general case for future research.
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Common

Fig. 1. Extensive form of the decision making process within the committee. Under a democratic (elite) governance structure, common (elite) either approves (A) or rejects

(R) the project after simultaneously exchanging a Y or N message with elite (common).

would communicate whether the project is profitable or unprof-
itable to him, but would not give any other detail to the other
members’ type. The explanation of why the messages are coarse is
as follows. Suppose that common learns € and knows that k. < 6 <
ke. If common reveals her information truthfully, then elite will not
be in favor of the project. Therefore, under either governance com-
mon has a (weak) preference to claim 6 > k.. The elite member,
however, is aware of this strategic behavior and does not believe
common. Indeed, elite interprets any message claiming 6 > k. as
an indication that 6 is at least as large as k.. Therefore, common
induces the same belief by communicating that she is in favor of
the project without further details, i.e., by sending a message Y.
Next, note that if common learns that 6 < k;, then he does not
have an incentive to conceal the true information as neither mem-
ber types would like the project to be implemented. In this case,
communicating N induces the same action as revealing the true
value of 6. This shows that the equilibrium messages of common
will be either Y or N. A symmetric argument would apply to the
elite members who will also communicate with common members
by sending either a Y or an N message.

Having established the nature of the messages exchanged by
the two members types, Fig. 1 depicts the extensive form of the
decision making process within the committee. In the next two
sections, we solve the game represented in Fig. 1 and investigate
the conditions under which a project would be accepted under
each governance structure.

4.1. Democratic committee governance

Under a democratic governance, common is pivotal and there-
fore has the decision authority. Given their information about 6,
common and elite member types exchange a message of either Y
or N. It is clear that if both messages are positive (negative), i.e., YY
(NN), there will not be any Bayesian update of the members types
information, and thus, the project will be approved (rejected). Fur-
ther, in case common learns the true value of 6 by himself, the
decision about the project will be taken independently of the mes-
sage exchanged by elite. In this case, in fact, common will not
use the message by elite to update his information; hence, com-
mon will approve the project if and only if 6 > k.. The other cases
where the messages are not symmetric or common does not learn
6 are more complicated and deserve further discussion. The next
result considers these cases and formalizes the conditions under
which the project is approved by the democratic governance.

Proposition 2. Under a democratic governance structure, the project
is approved in the following cases:

1. if common learns 6, i.e., with probability q., when 0 > k;

2. if common does not learn 0, i.e., with probability 1 — q., when
one of the following conditions holds: (i) elite sends a Y mes-
sage, (ii) elite sends an N message, the market is mixed, and
qeE[0160 < ke]+ (1 — qe)E[O] > ke, (iii) elite sends an N mes-
sage, the market is nascent, and E[0|0 < ke] > k.

As previously mentioned, under a democratic governance, com-
mon is the one who decides about project implementation. Clearly,
if common learns the true revenues, and finds out that the project
is profitable to him (i.e., & > k.), the project will be approved (con-
dition 1). The interesting case, however, is when common remains
with his priors about the project profitability, which occurs with
probability 1 — g.. Condition 2(i) states that common will follow
the favorable message of elite when he has not learned 6. This
result is intuitive as elite incurs a higher opportunity cost than
common for the project; hence, elite’s positive message signals the
project must be profitable (either in expected or certain terms)
to common as well. On the contrary, conditions 2(ii) and 2(iii)
highlight the conflict of interest between the two members’ types,
wherein elite tries to dissuade common to reject the project by
sending an N message, whereas common knows that this N mes-
sage is untrustworthy.

In particular, when the market is mixed, the N message by elite
does not reveal whether elite learned 6. In this case, then, com-
mon has to consider that with probability q. elite learned 6, and
thus the N message means 6 < k., whereas with probability 1 — g
elite did not learn 6, and thus the N message is uninformative. In
a mixed market, then, common will implement the project under
condition 2(ii). When, instead, the market is nascent the N mes-
sage by elite means elite learned 6 and 6 < k.. In this case, com-
mon will implement the project only under condition 2(iii).

4.2. Elite committee governance

Under an elite governance, elite has the decision authority
about the project. As previously discussed for the democratic gov-
ernance, also here the interesting cases are those where the mes-
sages exchanged are asymmetric and elite did not learn 6. The next
proposition analyzes these cases and establishes when the project
is implemented under an elite governance.

Proposition 3. Under an elite governance structure, the project is ap-
proved in the following cases:

1. if elite learns 0, i.e., with probability qe, when 6 > ke;

2. if elite does not learn 6, ie., with probability 1 — qe, when
common sends a Y message and one of the following condi-
tions holds: (i) the market is mature and E[0|0 > k¢] > ke, (ii)
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the market is either mixed or nascent and q:E[0|0 > k¢] + (1 —
qc)E[0] > ke.

Under an elite committee governance, elite is the member type
who has decision authority about project implementation. When
elite learns 6 (i.e., with probability g.), the project is approved as
long as 0 > k.. This is a stricter condition than the one found for
a democratic governance, as # must be larger than a higher op-
portunity cost in this instance (k. > k:). When elite does not learn
0, an N message by common will always indicate that the project
should be rejected. However, a Y message by common cannot be
fully trusted by elite, as a profitable project to common may be
unprofitable to elite. The decision depends on the market and the
Bayesian information update by elite. In particular, if the market is
mature (i.e., E[0] < k), a Y message from common means that the
latter learned 0, leading elite to assume 6 > k.. If the market is ei-
ther mixed or nascent (i.e., E[6 > k¢]), a Y message from common
does not prove learning by him. Thus, elite will have to consider
the odds that common has learned 6 as shown in condition 2(ii).

The previous analysis demonstrates that, when 6 is known, the
pivotal member will always accept (reject) the project as long as
it is profitable (unprofitable) to him. However, a “good” project for
the pivotal member may actually be “bad” for the whole commit-
tee. In a similar vein, a project that is “bad” for the pivotal member
might be actually good for the committee. When 6 is uncertain,
the pivotal member can also make a decision that is not efficient
for the committee as a whole. That is, the pivotal member might
reject a project that is actually “good” for the committee, or accept
a project that is actually “bad”. Drawing from the theory of sta-
tistical inference, we can say that the pivotal members or decision
makers can commit both type I (i.e., rejecting a “good” project) and
type II (i.e., accepting a “bad” project) errors when there is uncer-
tainty about 6.

In the next section, the determination of type I and type II er-
rors will be crucial for evaluating the efficiency of a committee
governance structure. In fact, the efficient governance can be de-
rived as the one that minimizes the impact of type I and II errors
on the profitability of the committee. In each case, we will answer
the following questions: 1) Is the project, accepted by the pivotal
member, expected to be profitable to the whole committee? 2) Is
the rejected project expected to be unprofitable to the whole com-
mittee?

5. Efficient governance structure

Given the equilibrium decisions about the project, we now de-
rive the efficient governance structure, that is, the structure that
maximizes the committee expected surplus. This expected surplus
is determined by the initial information about revenues as given by
the distribution F(6), the subsequent exchange of messages that
may update the initial information, and the learning of each mem-
ber type. Clearly, it is relevant to evaluate the efficiency of a gov-
ernance structure only if the decision made under one governance
is different from the one that is made under the other governance.
Only in this case, in fact, it makes sense to compare the impact
of a type I error made by one member type versus a type Il error
made by the other member type. The next result simplifies the ef-
ficiency analysis substantially by establishing that there is only one
type of message exchange to consider.

Lemma 1. To derive the efficient governance structure for the com-
mittee it is sufficient to consider the case where the messages ex-
changed are YN, i.e., common sends Y and elite sends N.

Lemma 1 substantially simplifies the analysis of efficiency. The
rationale behind this result is that all the possible message ex-
changes, except YN, lead to the same project implementation deci-
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sion (accept or reject), regardless of the governance structure. As a
consequence, these exchanges are irrelevant for comparing gover-
nance structures in terms of efficiency. The intuition for this result
is as follows.

It is apparent that symmetric messages lead to the same im-
plementation decision, no matter the governance structure. In par-
ticular, YY will result in project acceptance, whereas NN will re-
sult in project rejection. It is less intuitive, however, why NY also
leads to the same implementation decision by either governance
structure. To understand this result one should observe that the
NY message exchange can never occur when both member types
either learned or did not learn 6. In fact, either of these cases
would imply that k. > ke, which contradicts one of the main as-
sumptions of the model. As a consequence, the only possible case
is that just one of the two member types learned 6. There are two
cases. First, assume elite learned 6. In this case, the Y message by
elite reveals to common that 6 > ke, and thus the project will be
accepted by either governance. Second, assume common learned 6.
In this case, the N message by common reveals to elite that 6 < k,
and thus the project will be rejected by either governance. In sum,
all the possible message exchanges except for YN lead to the same
implementation decision under either governance structure. Con-
sequently, it is only relevant to consider the message YN to deter-
mine the efficient governance structure.

Lemma 1 implies that the implementation decision following
YN determines which governance structure is efficient. Note, how-
ever, that YN can emerge only if the opportunity costs of com-
mon and elite differ. If ke = k¢, then there is no possibility that
a project is good for common and bad for elite. Therefore, ab-
sent cost heterogeneity, the member types would make a unani-
mous decision about project implementation, and both governance
structures would be efficient. However, as the cost heterogeneity
increases, it is more likely that 6 falls in the interval [kc, ke] and
both members learn it. In this case the common member would
implement the project, whereas the elite member would reject it.
As a result, when k. and k. diverge, exactly one of the governance
structures can be efficient: either the democratic one, which would
implement the project, or the elite one, which would not imple-
ment it.

Lemma 2. There always exist a unique efficient governance structure
when k¢ # ke.

We define A =k, — k. as the measure of heterogeneity. Our
discussion so far shows that as long as A # 0, there is always a
unique efficient governance structure.

Next, note that the message YN might emerge when only one
of the member types learns 6. For example, consider the elite com-
mittee in a mature or mixed market. If common learns that 6 > k,
then she will send Y. The elite member, who did not learn, up-
dates her belief and knows that the expected return of the project
is E(6 |0 >kc). As a result, elite implements the project if and
only if E(6 | 6 > k¢) > ke. If the heterogeneity is not too large, i.e.,
ke and k. are not too distant, then condition E(6 | 6 > k¢) > ke
holds true. There is, however, a level of heterogeneity such that
E@ |6 > k¢) < ke. In other words, if A is large enough, then elite
does not implement the project following YN. A symmetric argu-
ment also applies to the democratic committee in a nascent mar-
ket. If A is large enough, then the common implements the project
when she does not learn and the message is YN. It requires that
E@ |0 <ke) > ke.

Summarizing, we can say that the difference between the to-
tal surplus generated in the two governance structures increases
with heterogeneity A. This increase results from the fact that as
A grows, it becomes more likely that 6 falls between k. and ke.
In addition, there is a threshold for A in each market such that
YN results in different implementation decisions in the democratic
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versus elite governance when A is equal or larger than that thresh-
old. The following assumption ensures that YN leads to a different
implementation decision in each governance structure.

Assumption 1. In all market types, heterogeneity A is large
enough such that E(6 | 6 < ke) > ke and E(6 | 0 > k) < ke.

Assumption 1 guarantees that YN always results in implement-
ing the project in the democratic governance and aborting it in the
elite committee.

The next result derives the committee expected surplus for
each of the three markets under consideration: mature, mixed, and
nascent.

Proposition 4. Let E; =E[0|0 <k.], Ey =E[O|kc <6 <ke], Ey =
E[0|6 > kc]. Further, let k denote the weighted average opportunity
cost, i.e., k= % When member types exchange the message
YN, the committee expected surplus, Eg for market j, j € {Ma, Mi, Na}
is given by:

qcqelF (ke) — F(ke)I[Ent — k] + qc(1 — qe)[1 ~ F(k)][Ey —k].  j=Ma
j_ 1 ) actelF(ke) — F(ke)][Eny — k] + (1 - q) (1 - qo)[E[6] - K]+
=t . e (D
AT | (1= qe)geF (ke) [E, — k] +qc(1 = ge)[1 — F(ke)|[Ey — K], Jj=Mi
qcqelF (ke) —F(kc)][EM —E] +qe(1— QC)F(ke)[EL —E]- j=Na

where Al is detailed in the Appendix. The elite (democratic) gover-
nance structure is uniquely efficient in market j if and only if E; <0

(El > 0).

The details for deriving the committee expected surplus Eg are
reported in the Appendix. Here, we develop some intuition about
the terms that appear in (1). In particular, it may be observed that
the three expected values of 6, E;, Ey;, and Ey, are conditional on
information that can be derived from the message exchange YN.
For instance, E; occurs when elite has learned 6 and his N mes-
sage reveals that 6 < k.. To illustrate, in a nascent market, since
E[0] > ke, elite’s N message reveals to common that elite knows 6,
and thus 6 < k.. A similar reasoning can be made for Ey, which
may occur in a mature market. In this case (i.e., E[0] < k), com-
mon’s Y message reveals to elite that common knows 6 and 6 > k.
In a mixed market, it is possible that only one member type learns
0, both learn 0, or none learns 6. For instance, if both types learn
0 (i.e., with probability g.q.), common’s Y message means 6 > kc,
whereas elite’s N message means 6 < k.. This explains the term
qeqcEy in the expression of Eg"”. Likewise, if neither member type
learns €, the YN message exchange will be completely uninforma-
tive, which explains the term (1 — ge)(1 —qc)E[6] in EM.

The fact that we are focusing on the YN message exchange
means that a priori common would like to accept (by sending Y)
the project, whereas elite would like to reject (by sending N) it.
The efficient structure emerges when the decision maker makes
the right decision for the whole committee. More specifically, the
condition Eé < 0 means that it is better to reject the project in
market j. Thus, the elite structure would be efficient in this case,
as it would avoid an expected loss for the committee, whereas
the democratic structure would welcome such a loss. The opposite
condition, Eg > 0, indicates that it is better to accept the project.
Thus, the democratic structure would now be efficient, as it would
attain an expected positive gain for the committee, while an elite
committee would have passed on the project.

Although the results in Proposition 4 are general and can be
used to compare the two governance structures with respect to ef-
ficiency, they lack managerial insight. In other words, we still need
to understand what factors drive efficiency. In particular, the fol-
lowing questions still remain open:

1. What is the impact of the distribution of 6 on efficiency?
2. What about the probability of learning 67?
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Table 1

Sufficient condition for the efficiency of democratic and
elite governance structure for each market.

Market Democratic Structure Elite Structure
Mature  Ey > k Ey <k
Mixed E >k Ey <k
Nascent E >k Ey <k

The next set of results provides the answers to these questions.
First, we will address the question about the impact of the dis-
tribution of & on the governance structure efficiency. Remember,
when there is a YN message exchange between common and elite,
an elite governance will be efficient if it rejects a project whose ex-
pected surplus is negative, whereas a democratic governance will
be efficient if it accepts a project whose expected surplus is pos-
itive (as per Proposition 4). Of course, this expected surplus de-
pends on the distribution of 6. Therefore, the next proposition es-
tablishes sufficient conditions on the distribution of 6 for gover-
nance structure efficiency.

Proposition 5. A sufficient condition for the efficiency of each gover-
nance structure is reported in Table 1.

Recall from Proposition 4 that a democratic (elite) struc-
ture is efficient in market j, je {Ma,Mi,Na} if and only if
El>0 (El <0). In essence, Proposition 5 states that if the
(conditional) expected value of 6 is higher (lower) than the
weighted average opportunity cost, k = Lﬁ‘*”‘" then a demo-
cratic (elite) structure is efficient. The conditions reported
in Table 1 can be easily understood for a specific market.
For instance, when considering a mature market, we derived

in Proposition 4 that EM® = ¢ {qe[F(ke) — F(ke)][Em — k] + (1 =

qe)[1 —F(kc)][EH—E]]. Clearly, gc does not determine the sign

of Egv’a. Further, it is readily verified that Ey > Ej; (see proof of
Proposition 4 in the Appendix); hence, the expression in brackets
(which represents an expected profit) is minimized when ¢, = 1.
Therefore, in a democratic structure, it is sufficient to have Ey > k
to obtain EQ”“ > 0. A similar but reversed reasoning can be ap-

plied to the elite committee, where it is sufficient that Ey <k
to have Eg/’” < 0. Finally, the sufficient conditions for a demo-
cratic or elite structure efficiency can be similarly derived in other
markets.

Regarding the second open question, we study the effect of the
member’s probability of learning 6 on structure efficiency. Intu-
itively, one would expect that a governance structure is efficient
when the decision makers under that structure have a high proba-
bility of learning the true value of revenues 6. In other words, high
information, expertise and knowledge of common members should
make the democratic structure efficient, whereas if the elite mem-
bers possessed the same skills, this should make the elite structure
efficient. The next result shows that this intuition holds, but only
under specific conditions - the effect of the probability of learn-
ing on governance structure efficiency is much more complex than
expected.

Proposition 6. The effect of learning probability on governance struc-
ture efficiency is given as follows:

1. When Ey <k <Ey, the elite governance structure is ef-
ficient in a mature market if and only if qe>q}=
[1-F (ko) l[Ey—k] .
[1-F (ke) [Ey—kI—[F (ke)—F (ke) Il Epyp—k]”
2. When E; <k < Ey, the elite governance structure is efficient
in a mixed market if and only if either qe > q3(qc), where
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3(1827;:10 >0, or qc < qi(qe), where aqgi‘;:m > 0 (the expressions

of q;(qc) and qi(qe) are reported in the Appendix);
3. When E, <k <Ey, the democratic governance structure is
efficient in a nascent market if and only if qc> qi=
F (ke) [EL K] _
[F(ke)—F (k) |[Epp—k]—F (ke) [[EL—K]

A first observation from Proposition 6 is that the learning prob-
ability does affect the governance structure efficiency, but only
when the weighted average opportunity cost, k, is neither too high
nor too low. This is consistent with the sufficient conditions re-
ported in Table 1.

We know from Proposition 4 that an elite (democratic) gov-
ernance structure is efficient in market j when Eé <0 (E; > 0).
Since we are focusing on a YN message exchange (where common
communicates Y and elite communicates N), the elite structure ef-
ficiency is driven by the ability of elite to reject a bad project,
whereas the democratic structure efficiency is determined by the
ability of common to accept a good project. Clearly, in a mature
market, where projects are expected to be unprofitable to the com-
mittee, the elite structure is more likely to be efficient as opposed
to the democratic structure. However, as condition 1 of Proposition
6 states, for intermediate values of the average opportunity costs,
the efficiency of the elite structure is determined by the probabil-
ity of learning of the pivotal members. That is, the elite structure is
efficient if and only if elite members have sufficiently high proba-
bility of learning, i.e., ge > ¢;. On the contrary, in a nascent market,
where projects are expected to be profitable to the committee, the
democratic structure is more likely to be efficient than the elite
structure. In fact, and according to condition 3 of Proposition 6,
the democratic structure is efficient in a nascent market if and
only if the common members have sufficiently high probability of
learning, i.e., gc > q:. Together, these two conditions establish that
in extreme market conditions (i.e., either mature or nascent mar-
ket), and for intermediate values of the weighted average opportu-
nity cost, the governance structure efficiency is determined by the
probability of learning of the decision makers (or pivotal members)
being sufficiently high.

More complex are the conditions for structure efficiency in
mixed markets. In these markets, it is still true that the structure
efficiency depends on the decision makers’ probability of learning
being sufficiently high. However, it also depends on the gap be-
tween the probabilities of learning of decision makers and non-
decision makers. In fact, looking at condition 2 of Proposition 6, in
mixed markets and for intermediate values of the average oppor-
tunity costs, the elite governance structure is efficient if and only if
the elite members’ probability of learning is sufficiently high. How-
ever, this condition is more easily satisfied as the common mem-
bers’ probability of learning becomes lower.

These results are consistent with the governance structures that
we observe in cooperatives in China. In fact, if we assume that
China is a nascent market, our work establishes that coopera-
tives with elite governance structures are efficient when common
members have sufficiently low probability of learning. If instead
China is a mixed market, then the efficiency of the elite gover-
nance will be driven by the gap in learning probability between
common and elite members. According to recent literature on Chi-
nese cooperatives, these conditions hold true in either market.
Indeed, elite governance structures for Chinese cooperatives are
characterized by a marked difference between the two member
types: Elite members have high education and managerial skills,
whereas common members sometimes lack even the most basic
education (Liang et al., 2015). This gap between member types’
probabilities of learning is one reason (and certainly not the only
one) why elite governance structures have emerged in Chinese
cooperatives.
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6. Extension: The case of three Members’ types

In this section, we relax the assumption that there are only two
member types, as identified by the two different opportunity costs,
and show how the results of the paper carry over when an addi-
tional member type is introduced. Specifically, we analyze the case
where the members of the committee may have three possible op-
portunity costs, k;, km, and ky, with k; < km < kj,, and refer to these
as low, medium and high type, respectively. Let also n;, np, and n
denote the numbers of members of low, medium, and high type,
where clearly the sum of these numbers equals the total number
of the committee’s members, n. Further, it is reasonable to assume
that there are only a few members with the highest opportunity
cost, so that n, < 4. Under these settings, we consider the demo-
cratic governance structure, where the decision is made according
to the majority of votes, and the elite governance structure, where
the decision is made by the high type members.

As we pointed out in the analysis of the baseline model, it
is crucial to identify the pivotal member under each governance.
For the elite governance, the pivotal member is any of the high
type members. For the democratic governance, instead, the piv-
otal member can belong to either the low or the medium type,
depending on the value of n;. In particular, if n; > § then the piv-
otal member will be of low type, otherwise he will be of medium
type. In the following, we analyze the case of n; < § so that the
pivotal member is of medium type. The analysis would be com-
pletely similar for the other case.

The difference between this setting and the baseline one is
that the committee has a number of members (i.e., the low type
members) who are non-pivotal in either committee governance
structures and have a lower opportunity cost than the other two
types of members. Similarly to the baseline model, we refer to g;,
ie{l,m, h} as the probability that at least one member of type i
learned revenues 6. Further, the definition of mature, mixed and
nascent market, provided by Definition 1, is now contingent on
the opportunity cost of the pivotal committee members under ei-
ther governance structure. Specifically, in this extension the market
is said mature if E[0] < kin, mixed if km < E[0] < ky, and nascent if
E[0] > ky,.

To facilitate the comparison between our baseline model and
this extension, we consider that the elite type corresponds here
to the high type, the common type to the medium type, whereas
the low type has now been added. Thus, in this extension we have
added a type of members with the lowest opportunity cost. Next,
we discuss how the results previously derived change with this
new setting.

6.1. Equilibrium analysis

We first want to highlight how the decision making under ei-
ther governance is affected by the new setting. Let’s first consider
the democratic governance. Clearly, there is no change when the
pivotal (i.e., medium type) member learns 6. In this case, the mes-
sage of the pivotal member will drive the vote of the non-pivotal
low type, and thus the project is approved as long as 6 > k. When
the medium type does not learn 6, however, the decision on the
project depends on both the messages from the high and the low
types. In particular, it may be noticed that it is no longer sufficient
that the high type sends a favorable message “Y” to drive the deci-
sion of the medium type. This would be true only when E[0] < kj,
i.e., the market is either mature or mixed. When, instead, the
market is nascent, the project will be accepted only if the mes-
sage by the low type is also favorable. On the other hand, when
the message by the high type member is unfavorable, the project
would be approved only if the low member sends Y, and an addi-
tional market-dependent condition is satisfied. For instance, if the
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market is nascent, the additional condition would be as follows:
QE@ |k <0 <ky)+ (1 —q)E@ | 0 < ky) = kn. (2)

To understand condition (2), consider that the N message by the
high type in a nascent market reveals that the high type learned
6 and 6 < k. For the low type, if he learns, i.e., with probability
q;, then his Y message indicates that 6 > k;. Otherwise, his Y mes-
sage is uninformative, which explains condition (2). Similar rea-
soning can be carried out for the other markets. Under a demo-
cratic governance, then, the addition of a new type with the low-
est opportunity cost requires not only the conditions specified in
Proposition 2, but also a favorable message from the non-pivotal
low type members.

Next, consider the elite governance structure. It is apparent that
the results of our previous analysis, as reported in Proposition 3,
would be still valid as long as both the low and medium types
send a Y message to the high type. In fact, for mixed and nascent
markets an N message from the low type would necessarily reveal
to the decision-maker high type that the true value of 0 is lower
than k.

We can summarize the changes in Propositions 2 and 3 about
project implementation decision under each governance as follows.
Consider the initial committee consisting of only two member
types: medium (or common) and high (or elite). If the decision-
maker under each governance, i.e., the pivotal member, learns 6,
then he will ignore the messages of the other members. Thus, the
addition of the non-pivotal low type does not change the deci-
sion. If the pivotal member does not learn, however, the message
of the added non-pivotal member will be crucial. If this message
is N, then the project is not implemented in either type of gov-
ernance structure (except when the composition of messages im-
ply no learning from the non-pivotal member, such as NYN when
E(0) < k;). Otherwise, when this message is Y, then the project
would be implemented but with stricter conditions than the case
of two members’ types. In general, we can say that the addition
of the non-pivotal low type results in dropping some projects that
otherwise would have been implemented and this effect is inde-
pendent of the committee governance. Therefore, the results and
insights of Proposition 2 and 3 carry over when there is a third
member type.

6.2. Efficient governance structure

In the original setting, with only two types of members, we
found in Lemma 1 that to determine the efficient structure it was
sufficient to focus on the message exchange YN between the two
member types, wherein Y was sent by common and N by elite.
Following the same logic as in Lemma 1, when there are three
members’ types, the unique efficient governance structure can be
determined only when focusing on the YN message between the
two pivotal members, i.e., the medium and high types. As a con-
sequence, including the message of the low type, there are two
possible sequences of messages that we should consider: NYN and
YYN. The first message sequence, NYN, leads to different deci-
sions of the governance structures about project implementation
only when E[0] < k;. Only in this case, in fact, it follows that the
low type did not learn 8, whereas the medium type did learn it.
As a consequence, under a democratic governance, both low and
medium types will vote in favor of the project, but under the
elite governance the project can be rejected by the high type if
E[0]60 > km] < ky. Regarding the sequence YYN, instead, the demo-
cratic and elite governance structures can make a different decision
about project implementation for any market. For instance, when
the market is nascent, i.e., E[#] > k;,, then the N by the high type
reveals to the other members that the high type members learned
that 6 < kj. Under the elite structure, then, the project will be re-
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jected. However, as long as E[0|0 < k] > km the pivotal medium
type will accept the project under a democratic governance struc-
ture. It makes only sense, then, to study the efficiency of the gov-
ernance structure when the sequences of messages is either NYN
or YYN. In the following, we restrict our discussion to the latter se-
quence of messages, as the former is specific to the case of a very
low expected value of the project revenues (i.e., E[0] < k).

Next, we show how Propositions 4 to 6 change as a result of
adding the low type. Consider the expected surplus following the
message YYN in a mature market. Note that the Y message from
the medium type implies that 8 > ky,, whereas the Y message from
the low type is uninformative in this case. Therefore, the expected
surplus is the same found in Proposition 4 in a mature market.
Consider now the nascent market. The message YYN implies that
the high type has learned 6, and thus 6 < kj,. The expected surplus
for the message sequence YYN is given by:

1 F (k) — F (km)
laan Fky)

E@ |6 <ky—k) +q(1—qm)

F(kp) — F (ki)
F(kh)

where A is the probability of occurrence of the message YYN,” and
k is the weighted average of the opportunity costs. Comparing the
expression in (3) with the expected surplus in Proposition 4 for the
nascent market, i.e., j = Na, we observe that the addition of the
low type increased the expected surplus. This result is expected as
a Y message coming from a member with lower opportunity cost
decreases the likelihood that the project be accepted when 6 < k;.
The same logic would apply to the mixed market, that is, the ad-
dition of a low type results in an increase of the total expected
surplus.

Regarding Proposition 5, we show that the intuition behind
this proposition carries over to the case of three members’
types. To illustrate, consider the nascent market. For this market,
Proposition 5 states that if the expected surplus is not lower than
the weighted average of the opportunity costs, which we denoted
by k, then the democratic governance is efficient, otherwise the
elite is efficient. Consider now the expression of the expected sur-
plus for a nascent market in (3). Note that the smallest expected
term in (3) is E(@ | 0 < ky). Therefore, if E(0 | 6 < kj,) > k, then the
expected surplus is guaranteed to be positive and thus the demo-
cratic governance is for sure efficient. On the contrary, the largest
expectation in (3) is E(@ | k<6 <ky). If E(0 | kn <6 <ky) < k,
then the total expected surplus is guaranteed to be negative, and
in this case the elite governance is efficient.

Finally, consider the results of Proposition 6. As we previously
mentioned, the main insight from this proposition is two-fold.
First, if the market is very favorable (unfavorable), then the gover-
nance structure that implements (does not implement) the project,
i.e.,, the democratic (elite) governance, is efficient. Note that effi-
ciency requires the total surplus to exceed the weighted average of
opportunity costs, k. The insight carries over in the mature market
as adding the third member type does not change the expression
of the expected surplus in (4). Consider the nascent market. Note
that if the market is too favorable, then the term E(0 | 6 < k;) in
(3), that is, the smallest term, will be not lower than k. As a con-
sequence, the democratic committee that implements the project
is efficient. If, on the other hand, the market is unfavorable, then
the term E[6 | ki < 6 < k;] will be lower than k, and thus the elite
committee, which does not implement the project, is efficient. The

E@O | km<0 <ky—k) +(1—qm)(1—q)

F(kh) — F(kl)
F(kh)

EE [ kn <6 <k ~K)}). 3)

E(9|kl§8<kh—ﬁ)

+qm(1 —q)

F(ky)—F (km

> The expression of A is as follows: A = qiqm ~, L+ (1= qm)(1 —q) +q(1—

F(ky)—F (k; F(ky)—F (km
Gm) = gkh)( ) 4 g (1 — qp) ERF ) hF)(kh; ),
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second part of the insight of Proposition 4 implies that in order for
a governance structure to be efficient, the decision rights should be
allocated to member whose preference is more aligned with the
market, given that the member is highly knowledgeable. We show
that this part also carries over in this extension. Assume that the
market is not favorable and not too unfavorable. That is,

F(kn) — F (km)
F(kh)
Note from (3) that if g, and g, are very small, i.e, g, ~0,qm ~ 0,
then (3) becomes less than k as all terms but %:;km)E(Q |6 <
ky) diminish. If, on the other hand, q; ~ 1, g ~ 1, we see that the
expected surplus in (3) goes to E(0 | km <6 < k) which is larger
than k. Again, when the market is not extreme, the democratic
committee is more efficient than the elite committee only if those
in favor of the project (low and medium type members) are highly

likely to learn.

EO|6 <ky) <k <E@ | kn<0 <kp).

7. Concluding remarks

The ability to select appropriate projects is crucial for the suc-
cessful development of any business. In this article, we have mod-
eled and studied how members of a committee interact and com-
municate information to each other, and ultimately make a deci-
sion about project implementation. The motivation for our research
derives primarily from the observation of governance structures
in cooperatives, which have been recently documented in the lit-
erature. This phenomenon is particularly prominent in emerging
economies, such as China. On the one hand, the Chinese Farmer
Cooperative Law specifies that cooperatives are organizations col-
lectively owned and democratically controlled by members. In fact,
the basic voting rule within cooperatives is “one member, one
vote”, which allocates equal rights to all members in the coop-
eratives decision making process. On the other hand, the major-
ity of Chinese cooperatives allocates voting and decision rights to
only a limited subset of the total number of members. In practice,
the majority of the members is deprived of the right to vote, even
though they are usually allowed to participate in the project eval-
uation phase. As Liang et al. (2015) report, “real decision author-
ity in a skewed cooperative lies with the management, rather than
with the membership”.

Motivated by the business example of cooperatives, in this arti-
cle we have considered a committee formed by common and elite
members under either a democratic or elite governance. The main
question we addressed in this article is under what conditions we
should prefer one governance structure over the other. To answer
this question, we analyzed the internal structure of the committee.
First, we considered that common and elite members may have
different outside options, and thus a different opportunity cost for
the project. Second, the two member types may acquire additional
information about the project potential, and thus learn the related
revenues. The probability of learning the value of future revenues
is also different between the two member types. Third, for each
governance structure we considered that the two member types
communicate to each other their preferences about the project,
which at equilibrium materialized into the exchange of either a fa-
vorable or an unfavorable message. Depending upon the committee
governance structure, once this message is communicated, either
common or elite members make the final project implementation
decision.

Through our analysis, we determine the efficient governance
structure for the committee, that is, the one that maximizes the
expected surplus of the project. In particular, we show that the
democratic structure is efficient when it accepts a project whose
expected surplus is positive, whereas the elite structure is efficient
when it rejects a project whose expected surplus is negative. As a
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consequence, the governance structure efficiency depends on the
ability to avoid either a type I or type II error of judgement.

From a managerial point of view, we derive the following re-
sults: first, we show that if the distribution of the revenues is very
left-skewed (right-skewed) then only the democratic (elite) gov-
ernance can be efficient thanks to its role in accepting (reject-
ing) a good (bad) project. When the distribution of revenues is
not extreme, instead, the efficiency of the governance structures
also depends on the probability of learning of the member types.
In particular, we show that for mature and nascent markets the
efficiency of the elite governance depends on the probability of
learning of the decision makers being sufficiently high. However,
in the case of mixed markets, governance structure efficiency de-
pends on the gap in probability of learning between the decision
makers and the non-decision makers. The phenomenon of gover-
nance structures in China seems consistent with these findings, as
a limited number of members there have much higher opportunity
costs and learning potential than the majority of the cooperative
members.

Starting from this work, there are several avenues of future re-
search that can be considered. First, we showed that both type I
and type II errors can be committed by the committee members,
due to the different opportunity costs that generate a conflict of
interest within the committee. Inefficiencies of this type, however,
may occur in a one-shot game, but a different scenario could occur
in a repeated game. As a consequence, further research could con-
sider repeated games, and evaluate the efficiency of structures in
deciding on a number of projects rather than on one single project.
Second, there are several other aspects in the committee decision
making process that can be included in the model. For instance,
An, Cho, & Tang (2015) reported aspects of members’ risk aversion,
brand awareness, and process yield improvement that were rele-
vant to the committee decision making process. As such, we hope
our work will spark further innovative research in this area.

Appendix A

Table of Notation

Table 2
Main notation.

type of members, either common or elite, i € {c, e}

number of members in the committee

number of elite members in the committee

opportunity cost of the project for member type i; k. > k¢

revenues of the project, distributed according to F(0)

q;  probability that at least one member of type i learns the true value of

xm s ~

Proof of Proposition 1

Notice that if either elite or common has learned 6, then he
will ignore the message of the other member type. In addition,
when the message sender is the decision maker, he will be indif-
ferent between sending any message as the receiver does not af-
fect the implementation decision. The relevant case happens only
when the sender does not have the decision rights, i.e., the elite
under a democratic governance and common under an elite gover-
nance. Consider the case when elite learns that k. < 6 < k. under a
democratic governance. If elite truthfully reveals 6 to common and
the latter believes it, then common implements the project. This is
not in the best interests of elite. Elite can do better by claiming 6
is less than k. whenever k. <0 < k.. As a result, elite has incen-
tive not to reveal 0 truthfully when 6 < k.. Knowing this, common
does not believe elite whenever the latter claims that 6 < k. and
interprets this message as an indication that 6 < k.. As a result,
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any message of elite claiming 6 < k. induces the same belief in
common, and thus elite is indifferent between sending N and any
value of the revenues below k..

Next, if elite learns that 6 > ke, then it is in the best inter-
est of elite to reveal the true value as it leads to implementing
the project by common under a democratic governance. Note that
sending any message implying 6 > k. is equivalent to sending a
Yes (Y). Finally, when elite does not learn 6, she relies on her prior
and sends a message based on the expected value of 6. In case
the expected value of 6 is larger than ke, she is indifferent be-
tween sending any message implying 6 > k. and sending a Yes (Y),
as both induce the same belief in common. In case the expected
value of theta is less than ke, elite is indifferent between sending
any message implying that € < k. and a No (N), as both induce
the same belief in common. As a result, the equilibrium communi-
cation strategy of elite entails the following:

» Sending Y whenever she learns that 6 > k. or when she does
not learn, and the expected value of 6 is equal or more than k.

o Sending N whenever she learns that 0 < k. or when she does
not learn and the expected value of 6 is less than k..

The equilibrium belief of common entails believing that 8 or its
expected value is equal or larger than k. when the message is Y
and believing that 0 or its expected value is less than k. when the
message is N.

A symmetric argument shows that, under an elite committee,
common does not truthfully reveal & when he learns that 6 < k.
because if he does so and elite believes it, then elite would not
implement the project when k; <0 < ke. Thus, common is better
off claiming 6 > k. when k. < 6 < k.. Given this fact, elite does not
believe common when the latter claims 0 > k.. Following the same
line of argument as for the case of elite, the equilibrium commu-
nication strategy of common entails

» Sending Y whenever he learns that 6 > k. or when he does not
learn and the expected value of 6 is equal or more than k.

» Sending N whenever he learns that 8 < k. or when he does not
learn and the expected value of theta is less than k.

The equilibrium belief of elite entails believing that 6 or its ex-
pected value is equal or larger than k. when the message is Y and
believing that 6 or its expected is less than k. when the message
is N.

Proof of Proposition 2

In a democratic structure, common makes the decision about
implementing the project. It is clear, then, that when common
learns the true value of 6, which occurs with probability g., he will
accept the project if 6 > k.. Condition 1 of the proposition follows
from this reasoning. However, when common does not learn 6, he
will observe the message from elite. Clearly, if elite sends a Y mes-
sage it means that either E[6] > k. or 6 > k., which are both good
enough for common to accept the project, as stated by condition
2(i). However, if elite sends an N message, common cannot neces-
sarily infer whether elite has learned or not. That is, common does
not always know whether 6 > k. or E[f] > k.. When elite sends
the N message, we focus on the message exchange YN to let the
project have a chance to be accepted. For E[f] < k. there is never
a message exchange YN without common learning 6. Therefore, in
the mature markets the project will be never accepted as long as
common is uncertain about 6. Consider next the mixed market,
i.e., kc <E[0] < k.. The message exchange YN always occurs, un-
less elite learns 6 and 6 > k.. Common, then, can only evaluate the
odds that elite has learned the true revenues. Thus, common will
compute q.E[0]0 < ke] + (1 — qe)E[0] and accept the project if this
value is > k¢, which proves condition 2(ii). The last case is when
the market is nascent, i.e., E[0] > k., where the N message by elite
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means 0 < ke. In this case, common will evaluate E[0|0 < k] and
accept the project if this expected value is > k.. This proves condi-
tion 2 (iii).

Proof of Proposition 3

In an elite structure, elite makes the decision about implement-
ing the project. If elite learns 6, which occurs with probability g,
he will accept the project as long as 6 > k. If instead elite does not
learn 6, then the project will never be accepted if common sends
N. In fact, the N message by common means that either 6 < k. or
E[0] < k¢, which are both unprofitable conditions for elite. We fo-
cus, then, on the remaining cases where common sends a Y mes-
sage and elite does not learn 6. There are two scenarios. First sce-
nario is the one of mature markets, i.e., when E[f] < k.. In this
case, the Y message by common means that common learned 6
and 6 > k.. Elite then will accept the project if E[0]0 > k] > ke.
Second scenario is the one of mixed or nascent markets, i.e., when
E[6] > kc. In this case, the Y message by common is not fully in-
formative to elite, who has to evaluate the odds that common
learned 6. In particular, with probability . common learned 6, and
thus 6 > k¢, but with probability 1 — g. common did not learn 6,
and the Y message by common is completely uninformative. Elite
then accepts the project if qcE[0|60 > k] + (1 — qc)E[0] > ke, that is,
when condition 2(ii) is satisfied.

Proof of Lemma 1
The proof is already contained in the main text.

Proof of Lemma 2
The proof is straightforward and thus omitted.

Proof of Proposition 4

We need to derive the perfect Bayesian Nash equilibrium for
each market j, j € {Ma, Mi, Na}. We carry out a full analysis for
the nascent market, i.e., j = Na, in which E[0] > k.. The analysis
for the other markets is similar. We denote by PL the event where
common remains with his prior, whereas elite learns the value of
. Focusing on the message exchange YN, there are only two pos-
sible learning outcomes: 1) LL and 2) PL. In fact, LP and PP are
not possible because elite would not send an N message if he does
not learn 6 and E[0] > k.. There are three cases, depending on the
value of 6.

(i) 0 <k In this case, only the PL learning is feasible, be-
cause when both member types learn that 6 < k. the only possi-
ble message exchange would be NN. Assuming common and elite
exchange a YN message, elite learns 6 and his N message means
that 6 < k.. Under a democratic governance, the expected profits
of common and elite are given by: E[Il;] = E[0]60 < k;] — k. and
E[T1.] = E[0]0 < kc] — ke. Under an elite structure, instead, elite
would reject the project and E[I1¢] = E[I1¢] = 0.

(ii) ke < 0 < ke. In this case, both LL and PL learning events are
possible. For the LL, both common and elite learn # and the ex-
pected profits of common and elite under a democratic structure
are given by: E[T1.] = E[0|kc < 6 < ke] — ke = Epp — k¢, and E[I1,] =
Eym — ke, respectively. Under an elite structure, instead, elite would
reject the project and E[I1.] = E[I1.] = O. For the PL case, the out-
come is the same as the LL case.

(iii) € > ke. In this case, neither LL nor PL learning events are
possible. In fact, it can never happen that elite learns 6 and sends
an N message, as long as 0 > k..

Notice that the event LL occurs with probability q.q., whereas
PL with probability (1 —gc)qe. Also, the intervals of 6 considered
correspond to specific probabilities. For instance, case (i) where
6 < kc occurs with probability F(k.). As the expected surplus for
the committee is given as the expected surplus under a democratic
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structure minus the one under an elite structure, and given that
the latter surplus is zero, we have the following expression:

ENe .= /ﬁ
where AN® = F(k¢) (1 — qc)qe + [F (ke) — F (ko) 1qeqc.

The same type of reasoning applies to the other markets.

It is straightforward to check that: E; <Ey <Ey and E; <
E[6] < Ey. To verify Ey > Ej, note that the total probability mass of
Ey is spread on the interval [k¢, ke] whereas the probability mass
of Ey is divided between the interval [kc, ke] and an interval to the
right of the former, [ke, oo].

{F(ke)(1 —qc)ge (EL - E) +[F(ke) — F(kc)][QEQC(EM —E))]} (4)

Proof of Proposition 5

As proved in Proposition 4, the following inequalities hold:
E; < Ey < Ey and E; < E[@] < Ey. For a mature market, if Ey; > k, it
will follow that Ey > k. Thus, EM® = qcge[F (ke) — F (ke)|[Em — k] +

qc(1 = qe)[1 = F(ko)][Ey — k] is the convex combination of two

positive terms, which implies EQ"“ > 0. Then, the condition Ey; > k
is sufficient for the democratic structure to be efficient. On the
contrary, if Ey <k, it will follow that Ey < k. Thus, EM® would
be the convex combination of two negative terms, which implies
Eg/’” < 0. As a consequence, the condition Ey < k is sufficient for
the skewed structure to be efficient. A similar reasoning can be re-
peated for all the other markets.

Proof of Proposition 6
Recall that k = w We have three markets to consider.

(i) Mature  market. From  Proposition 4, the ex-
pected surplus in a mature market is given
by EY® = qcqe[F (ke) — F(kc)][EM —E] +qc(1 -
qe)[1—F(ko)|[Eq —k]. Solving EM*=0 for g, we
obtain % = [F(kw—F(kS][EFA(Ak—E%}[—Eﬁ—’;]acc)][EH—E]' Fur-
ther, for Ey<k<Ey, we obtain that %E—f =

24c{[F (ke) — F(ko)][Ew — K] = [1 = F(ko)][E — K]} <0,

where the last inequality follows from the fact that %E—g’:
is the sum of two negative terms. Then, it is proved that
EMa < 0 if and only if ge > gi. As per proposition 4, EMd < 0
corresponds to the elite committee being efficient.

(ii) Nascent  market. From  Proposition 4, the ex-
pected surplus in a nascent market is given
by EY? = qcqel[F (ke) — F (ko) [Enm — k] + qe(1 —
qc)F(ke)[EL —k].  Solving EN=0 for ¢, we

. x _ F(ke)[EL—k] —
obtain 9e = TF(ke)F (ko) By —k—F (ke) TE, K1 NFL“
— s a
ther, for E <k<Ey, we obtain that d(fgc =
2qe{[F (ke) — F(kc)][Em — k] = F(ke)[E, —k]} > 0, as it is
the sum of two positive terms. Then, it is proved that
ENa < 0 if and only if qc < q;.
(iii) Mixed market. There are two cases to consider: the first for

E; <k < Ey, and the second for Ey; < k < Ey. Each of these
cases has two subcases, which are E[f] < k and E[6] > k. We
focus on the first case, E; < k < Ey, and the first subcase,
E[@] < k. The corresponding expected surplus in a mixed
market, scaled for convenience by a factor of % ie, E%Ml
is depicted in Fig. A.2, where the dashed lines represent
the cost terms, whereas the solid lines represent the rev-
enue terms. The value of Eg"” is the difference between the
weighted average of the revenues minus the weighted aver-
age of the opportunity costs of the two member types for
each value of g. and ge.
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F(ke)EL"I _______________
[F(ke)-F(ko)Tk

e

Fig. A2. Graphic representation of E;V”.The dashed lines represent the cost terms,
whereas the solid lines represent the revenue terms of Eg’”. The thick solid line
represents g (ge).

Define q;(qc) the wvalue of g and ¢ such
that EQ’” =0. From Proposition 4, it is verified
that by solving Eg"” =0 for gqc vyields qi(qc)=

_ 4c1-F (k)1 Ey—0)+(1-q0) E[9]-K) _

G {[1=F (ke) | By =R —[F (ke )—F (ke) 1 (Eng—I0) 1+ (1=qc) { (ELOT—R)—F (ke) (E,—F)}’
whereas solving the same equation for g. yields q}(ge) =
_ geF (ke) (B —k)+(1-qe) (E[0] k) _ _

qe{F (ke) (EL—k)—[F (ke)—F (k) |(Ey—k)}+(1-qe) { (E[0]—k)—[1-F (kc) | (Ey —k)}
It is readily verified that EM >0 < ge>q}(qc) or

dc < q:(qe)- B B
Graphically, in this case where E[f] <k and E[f] > k it
follows that Eg"” =0 when the two planes represented in
Fig. A.2 intersect. The smooth nature of the two planes en-
tails that either % >0 or Lifle) < 0. We show that
the first of the two inequalities holds in this case. For
ge =0 the two planes intersect at the value g;(qe =0) =

k—E[6]

k—E[01+[1-F (ke)|(Eg—k)

tersect at qi(ge=1) =

Likewise, for g. = 1, the two planes in-

_ Flke)(k=Ep) _
F (ke) (k—Ep)+[F (ke)—F (ke) | (Ey—k) ”
tive slope entails that gqf(ge =0) < qf(ge = 1), which im-
plies

A posi-

k—E[0]
k—E[0]+[1 = F(ke)](Ey — k)
- F(ke)(k — Ep)
" F(ke)(k — Ep) + [F(ke) — F(ke)](Em — k)

[1— Fko)l(En — k) _ [F(ke) — F(ko)1(Em — k)
k—E[0] F(ke) (k — Ep)

Ey—k
Ey—k

» k—E - F(ke) — F(ke)
k—E[0] ~ F(ke)[1—F(ko)]
The last inequality is verified as the left-hand side is the

product of two terms which are both > 1, whereas the right-
hand side is a term < 1. Thus, it is verified that ‘)qg% > 0.

The other subcase, i.e., when E[f] > k, can be proved in a
very similar way. The only difference is that in Fig. A.2 we
will have that for ge = qc = 0, the point E[@] will be above
and not below k. Then, the two points of intersection will be
obtained for (g =0;0 < ge < 1) and for (0 < q: < 1;¢e = 1).
With a similar procedure as above, we will have to verify
that g} at the first intersection point is not greater than g
at the second intersection point.



ARTICLE IN PRESS

JID: EOR
B. Manouchehrabadi, P. Letizia and G. Hendrikse

For the second case, ie. Ey <k < Ey, following a similar
procedure as for the first case it can be proved that Eg"" <

0 < ge < q;(qc), where aqg_;‘ck) > 0.
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