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A B S T R A C T   

This paper proposes to analyze how the differences in expertise, diversity, and group decision procedures affect 
the quality of the strategic decision of steering committees. Strategic decisions are difficult to anticipate, and 
performances of the alternatives are often not observable in their entirety, which prevent researchers from 
obtaining controlled empirical studies. This paper proposes to analyze the performance of steering committees 
where managers can err in their decisions using the Intentional Bounded Rationality (IBR). The majority pro
cedure improves the committee’s performance concerning authority when the level of diversity and expertise 
increases. However, in situations of low expertise, the gains over authority narrow. This work provides guidance 
in terms of trade-offs between the mentality of managers, their expertise, group decision procedures, and di
versity, which in the empirical works are contradictory. This study contributes to current theorizations of 
committee management using the IBR methodology, which is new and allows quantifying the contribution of the 
distinct characteristics of the committee.   

1. Introduction 

Managers face high uncertainty regarding strategic decisions where 
relationships between variables are blurred and cannot be formalized. 
Extraordinary complexity makes decisions unique and the only known 
performance are those in the course of action, which prevent the eval
uation of the decision-making process. To avoid this problem this work 
proposes to evaluate the composition and the group decision procedures 
of the steering committees using the Intentional Bounded Rationality 
(IBR) proposed in [1]. Hypotheses on the individual behavior of man
agers condition the strategic decisions of steering committees. A fully 
accepted hypothesis in management is that individual behavior is 
rationally intentional but bounded [2]. This means that cognitive 
boundaries of the brain lead managers to make judgmental mistakes. 
Aware of these limits, in science systems are designed with the aim of 
minimizing the consequences of mistakes for organizations [3]. How
ever, the theory on how to design the functioning of steering committees 
based on the cognitive limitations of managers remains unscanned from 
a theoretical perspective. 

In the area of decision-making there is a deep concern for the 
mechanisms governing human cognition; however, there is a gap 

concerning theoretical studies focused on the decisions of the steering 
committees. Many empirical works have shown how the characteristics 
(formation, diversity, etc.) of steering committees and their group de
cision procedures affect the performance of the organization [4–9]. It 
seems obvious that the theoretical analysis of group decision procedures 
in steering committees should have a solid basis that can link the indi
vidual human behavior of managers with the group decision procedures 
of steering committees. Sáenz-Royo, Chiclana, and Herrera-Viedma state 
that the IBR meets three criteria [1]: first, it collects the human way of 
thinking; second, it collects the possibility that managers may be wrong 
(make mistakes); third, it is efficient, that is, specific aspects of human 
behavior that are not necessary to understand the decision-making 
process have not been modeled. Many authors have shown that the 
assumption of traditional rationality does not produce satisfactory sci
entific predictability [10–13]. One of the elements that differentiate this 
work from existing literature on the topic is that the IBR methodology 
aims (i) to link the procedures of the choice of a manager with how the 
human mind proceeds and (ii) to functionally collect the possibility of 
mistakenly linking it with the complexity of the problem of choice, 
which allows to create a behavior laboratory to analyze how to manage 
the individual characteristics of managers (diversity, expertise, way of 
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thinking, etc.) and the group decision procedures that best suit the 
environment facing the steering committee. 

Organizational theory has also investigated, both theoretically 
[14–17] and in real situations [18,19], the relationship between deci
sion structure and group errors. This work is similar to those of Knudsen 
and Levinthal [14] and Csaszar [19], where the members of a group are 
individually fallible studying the group’s performance probabilistically. 
The difference is how the “bounded rationality” of managers is 
expressed, with errors in IBR dependent on personal aspects and diffi
culty, i.e., not purely random, which allows establishing innovative 
theoretical relationships between the individual characteristics and the 
performance of the decision structures of steering committees. 

The main innovative aspect of the research presented herein is that it 
addresses the determinants of the quality of the decisions of the steering 
committees starting with the IBR methodology. The work is motivated 
by the relevance of improving the quality of the decisions of the steering 
committees, and the practical difficulty of properly identifying the 
reasons for success and failure in the organizations, due to apparently 
contradictory results [7,20]. To help understand these contradictions, 
an abstraction is established that allows relating the characteristics of 
the IBR of individual managers with the final result in the strategic 
decisions of the steering committees. This decision-making process is 
rarely observed directly by researchers, and we propose to study it 
theoretically. Modeling individual manager’s decisions using IBR allows 
classifying the different compositions of the steering committees (level 
of expertise, thinking focused on beliefs or logical deductions, diversity 
of committee) to finally evaluate the performance of different group 
decision procedures (consensus, majority, disagreement management). 
The results show the importance of the individual mindset of managers 
and the management of disagreement in group decision procedures 
[21]. Increasing the expertise of managers improves the performance of 
all group decision procedures, and only the majority procedure im
proves the performance of the authority when diversity on the com
mittee increases [22]. Therefore, the majority procedure allows 
guaranteeing a level of quality with different combinations of expertise 
and diversity. 

The work is structured as follows: Section 2 describes the concept of 
IBR. Section 3 develops the different mentalities of managers. Section 4 
describes the relevant characteristics of decision-making in a steering 
committee (diversity level and decision structures). Section 5 develops 
an illustrative theoretical example that allows seeing the trade-off be
tween the characteristics of the steering committee and the quality of the 
decision. The last section provides the main conclusions of the paper. 

2. Intentional bounded rationality (IBR) 

Managers are constantly faced with decisions in which there is no 
clear measure, hiding possible errors in management decisions. The 
organizations establish group decision procedures that aim to guarantee 
the quality of their important decisions. Steering committees are one of 
the most widely used group decision structures. Organizational theory 
has considered increasing decision participation as an instrument to 
improve the expected performance of individual decision [14–17] under 
the hypothesis that while one manager may be wrong, the probability of 
several managers from different areas being wrong in a decision in 
which they participate is substantially lower. According to this premise, 
increasing the number of managers participating and the level of 
consensus on the decision increases the certainty on the quality of the 
adopted decision. 

When making decisions managers must consider the economic cost 
of effort and time in deciding how much information they are willing to 
process (signals to be processed) to improve the outcome of their beliefs 
or intuitions. In this process, both additional performances and addi
tional costs are uncertain, which causes managers to naturally assume a 
certain level of error in their decisions. This idea is collected by Sáenz- 
Royo, Chiclana, and Herrera-Viedma [1] to propose IBR based on the 

premise that managers are more likely to be correct than to err in their 
judgments, and to develop a functional form for conditioning the 
probability of making a mistake with the factors of the human way of 
thinking [2]. 

This conceptual framework relates the complexity of the decision, 
understood as the difference in the latent returns of the alternatives, 
with the expertise of the managers and their beliefs. In this framework, 
the more difference there is in latent performance between the alter
natives, the more likely it is that the manager makes the right decision; 
the better prepared intellectually the manager is, the easier it is for him 
to process information and therefore, the more likely it is that the 
manager will decide correctly; and finally, the manager’s initial beliefs 
(intuitions) condition his decisions: in the right direction, if the beliefs 
are correct, but in the opposite direction, if they are incorrect. This 
methodology is different from other studies that have simply incorpo
rated probabilities into the manager’s decisions [15,16,23,24] to eval
uate decision support techniques [25]. In this work, the IBR will be used 
in a pioneering way to evaluate a priori the performance of the steering 
committee decisions and establish trade-offs between different aspects 
such as group decision procedures, diversity, or the level of expertise of 
its members. 

The IBR proposes a logistic probability distribution for each indi
vidual manager. The individual manager’s decision depends on the 
manager’s ability to process information (β), the complexity of the issue 
(difference between the performance of the alternatives studied [(Vj −

Vi)
⃒
⃒∀j ∕= i]), and the manager’s beliefs (p0

i ). Thus, the probability that a 
manager chooses alternative Ai with performance value Vi, pβi, is rep
resented as follows: 
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Thus, given latent returns from the alternatives, the IBR defines the 
probabilistic behavior of a manager. The probability of being right, i.e. 
choosing the alternative with the best latent performance, depends on 
the complexity, the expertise (β), and the beliefs (p0

i ) of the manager. On 
the one hand, when the manager does not know what information to 
collect on the problem (or she does not how to process the information), 
then β = 0, and the probability to choose an alternative is equal to his 
beliefs (p0

i ). On the other hand, when the manager knows how to process 
and assimilate all the information on the problem, then β = ∞, and with 
infinitesimal differences in the performance, he chooses the best alter
native. If the performances to be compared have little (high) differences 
[(Vj − Vi)

⃒
⃒∀j ∕= i], then the complexity is high (low), and the election 

requires greater (less) precision and require more (fewer) information to 
make the correct alternative [14,16]. Finally, when the manager’s be
liefs are correct (erroneous), the prior probability of the best alternative 
is greater than the rest (less than others), which increases (decreases) the 
probability of being correct. When there are no beliefs (p0

i = 1/n) and 
the manager’s decision depends solely on his “logical” ability to process 
the information, the probability of choosing the alternative with the 
highest performance is greater than that of choosing any other, which 
guarantees that group decisions improve individual decisions [26]. 

3. Mentality of the manager 

In IBR the expertise (β) represents the cost of improving the error for 
each relative performance unit. The higher the value of β, the greater the 
probability of choosing the correct option since the cost of processing 
the information will be lower and vice versa. The manager’s expertise is 
not easy to assess and has been a major concern in the context of group 
or committee decision-making. There have been many attempts by re
searchers to find a way to qualify expertise, ex-ante when prior infor
mation is used, such as experience [27], reputation [28], trust [29]; or 
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ex-post, using the properties of the expressed judgments, such as their 
consistency [30,31]. 

Beliefs are also difficult to quantify; they represent unconscious 
preferences about alternatives that allow for quick decisions [32]. The 
beliefs (pi

0) can change the probability with which each alternative is 
chosen. Therefore, the manager’s affective states can influence the 
mechanisms to establish the correct alternative [33]. In this work, a 
simplification is carried out that considers only two possible managerial 
mentalities, a belief-based mentality (β = 0) and a logical mentality (p0

i 
= 1/n). 

The belief-based mindset occurs when the choice probabilities come 
solely from prior beliefs and no information is processed. In this case, the 
positions of the managers are immovable, since there is no logical part 
on which to discuss or learn, decisions can be made in one round 
(without discussion) and the disagreement must be resolved by estab
lishing authority. The great advantage of this mindset is the speed of 
decision. 

The logical mentality occurs when the probabilities are only of 
logical origin; there are no previous predilections, it is possible to 
establish a logical information processing of the problem and the sharing 
can improve the level of experience of the managers [34]. Some authors 
argue that discussion and disagreement lead to higher quality solutions 
[35,36]. For the discussion to improve performance, a high level of 
freedom of expression and empowerment (logical mindset) is needed in 
the committee, so that knowledge is shared and not hidden [22,37,38]. 
Under this mentality, the diversity of approaches is an opportunity to 
learn to become aware of other perspectives, which can improve the 
quality of the committee’s decisions [35,39,40]. However, improving 
expertise takes time and creates conflicts [21]. The logical discussion 
process takes time to gather information and resolve any doubts and 
objections that the committee members may establish. Maule and Maule 
[41] emphasize that establishing logical information processing im
proves performance and helps develop a logical mindset. The conflict 
increases the quality of decisions, but can generate frustration when the 
decision structure allows a decision to be made without the consent of 
all managers, which impacts its implementation [42,43]. These effects 
are more important in committees whose members have a mentality 
based on beliefs [44], where prestige depends on the quality of beliefs 
without the possibility of an explanatory logical discussion [45]. Ulti
mately, the managers who make up the steering committee have a direct 
influence on the results, since their mentality leads the way they interact 
and the results of their group decision procedure. 

4. Decisions in the steering committees 

Steering committees face strategic decisions of great significance that 
compromise the organization in the long term and are difficult to reverse 
[46]; whose uniqueness and novelty require specific studies [47]; and 
have particular importance in strategic alliances [48]. The level of 
expertise and diversity of the members of a steering committee together 
with its mental structure being based on beliefs or logical developments, 
and its decision procedures can be considered as management variables 
to help the adaptation of the organization to its environment and modify 
the level of reliability of its decisions. The research presented in this 
work should be seen as an attempt to find out how the above influences 
the performance of a steering committee. 

The individual aspects of mentality (expertise and beliefs) have been 
discussed in the previous section. This section incorporates diversity and 
group decision procedures to assess the quality of committee decisions 
through a theoretical illustrative example. Multiple authors [49,50] 
point out that the cognitive bases of managers are the mental guidelines 
that underpin their decisions, and consequently affect the results ob
tained by their companies. In this sense, the possible trade-off in the 
performance resulting from individual and group aspects in a steering 
committee is developed [51]. 

4.1. Diversity 

The diversity of managers refers to the difference between their 
cognitive logical processes which causes the variety of opinions on the 
alternatives studied to generate disparity in their views. Its origin can be 
very diverse, age, gender, race, but perhaps one of the most interesting 
for the study of the behavior of managers is functional diversity. Within 
an organization functional diversity refers to executives from different 
departments having different skill requirements, facing disparate diffi
culties, and probably possessing no coincidental perspectives, attitudes 
and communication domain [4,39,52]. Beliefs have a strong cultural 
and social influence, so setting different starting points (age, sex, de
partments) is easier than generating diversity as independence of 
opinion [44]. 

Diversity has been widely studied from an empirical point of view 
[36,53–56] yielding inconclusive results in terms of their performance. 
However, we are not aware of any theoretical contributions on diversity 
to establish a framework to justify the emergence of these contradic
tions. Diversity can affect both the logical part [56] and beliefs [57]. In 
the IBR frame, the diversity of alternatives selected is a consequence of 
processing different signals (Bayesian approach). In this paper a new 
way of representing diversity is proposed as managers whose decisions 
are totally independent, that is, they may have the same error proba
bility or not, but the decision of one of the managers does not influence 
that of the other, their conditioned probabilities are null. The opposite of 
diversity is homogeneity, i.e., managers who make identical decisions. 
To understand how strategy is practiced, the analysis needs to focus on 
how patterns of action are associated with the characteristics of the team 
[58]. In the homogeneity case, managers not only have the same 
probabilities of success/error, but their decisions are perfectly corre
lated, knowing one’s decision, and certainty is available in the other’s 
decision. Two homogeneous members of a steering committee may be 
treated as a single member with twice the votes but do not bring any 
diversity. A perfectly homogeneous committee will have the same 
chance of making mistakes as any of its members and the quality of its 
decision cannot be improved through group decision structures. In this 
paper the diversity level of the steering committee will be marked by the 
hypothetical number of fully independent managers. 

4.2. Group decision procedures 

Decisions are based on the individual decision of managers, who can 
make mistakes. The group decision procedure of a steering committee 
determines how individual errors are aggregated into group errors. Sah 
and Stiglitz [23] demonstrated for the first time the relevance of the 
group decision procedures, i.e., what kind of demands are set in com
mittees for the group decision to be final. This study is also related to the 
literature on agreements when individual members have a diversity of 
opinions, knowledge experience, and/or diversity of mentality [59–61]. 
These works have shown that both individually and collectively, man
agers show inconsistencies in the choice of alternatives as a result of 
internal contradictions. 

Diversity allows group decision procedures to be applied as a 
powerful methodology in complex decision-making, but in turn involves 
disagreement, conflict, or blockage. The decision procedures set out the 
requirements for the steering committee to choose from the available 
alternatives even though its components defend different positions. The 
procedures studied here are consensus, the simple majority (at least half 
plus one member in favor), and authority (single member makes the 
decision). How the problem is addressed is innovative in the sense that it 
is based on the modeling of the individual decisions of the managers and 
the subsequent uncovering of the influence of diversity and decision 
structure on the quality of the committee’s decisions and their possible 
blockage. 

Authority has been the most historically used decision-making sys
tem. A large part of organizations concentrates on authority and 
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responsibility by ignoring the potential conflicts that decisions can 
generate. This implies distortions in the power relations as the manager 
with authority tends to ignore the judgments of others [62,63]. This 
organizational structure discourages participation and tends to generate 
homogeneity among its members, reducing the possible diversity [64] 
and establishing a great dependence between the expertise of the 
manager who holds the authority and the results of the organization. 
Under this structure, decision-making is very quick, and the assimilation 
process is directed from top to bottom, limiting the participation of other 
managers in their collaboration in the implementation of decisions. 

The complexity of organizations has shown the need to develop the 
specialization of functions and distribution of authority, which requires 
a greater degree of coordination and participation [65]. The power of 
managers is manifested in specialization, in the delegation, and char
acterizes power as a dynamic interaction in a specific place and time in a 
more or less coordinated relationship group [66]. This conceptualization 
challenges the idea of a single power and proposes that the consensus 
decision structure eliminates the lack of commitment on the part of some 
managers in the implementation phase. Consensus empowers all mem
bers of the steering committee as an essential part, shows the problems 
of lack of commitment in the discussion phase, and indirectly establishes 
absolute equality among committee members. 

The consensus structure in decision-making has been extensively 
studied. From the normative point of view, the consensus structure 
presents the best solution for maximizing well-being [67,68]. From the 
coordination point of view, it ensures the cooperative behavior of all the 
managers involved [69]. When it comes to risk, it is the structure that 
best protects in situations where making mistakes can present irrevers
ible costs for the organization [70]. With three or more alternatives, the 
consensus is free from the inconsistency of other decision-making 
structures such as that of the majority [71]. However, this structure 
has serious drawbacks due to the easy appearance of blockage in the 
decision phase. This structure presents a high requirement for accep
tance that causes omission errors, for the possibility of both not reaching 
a decision and rejecting projects whose performance is positive. 

The majority rule allows reaching a joint decision on many more 
occasions than consensus, this being a particular case of the first. The 
majority rule aims to preserve a certain degree of freedom and a priori 
equality among managers (recognizing the participation of all commit
tee members in a level playing field before the decision) to lose such 
freedom a posteriori (when the decision is made), for the sake of coor
dination, reducing the possibility of blockage by disagreement and 
improving operability. However, any majority system generates two 
groups of managers: those who impose and those who must accept 
without believing. In the absence of strategic behavior, the opposition of 
the managers to the majority decision would be stated through a sincere 
opinion regarding the potential impairment of the organization’s 
performance. 

5. Illustrative theoretical example 

This section considers different levels of diversity in the composition 
of the steering committee, different group decision procedures, and 
finally, different levels of expertise of managers. These aspects will be 
evaluated through the probability of choosing the best alternative, as if 
they were management variables to analyze the quality of the committee 
decisions, using an illustrative case similar to the proposed in [25]. 

A steering committee faces a decision in which they have three 
possible alternatives with following latent relative performances: V1 =

0.625, V2 = 0.3125, V3 = 0.0625, i.e., the performance of alternative 
A1 is twice that of alternative A2 and ten times that of alternative A3. 
Also, it is assumed that all members of the steering committee have the 
same level of expertise. Each of the managers must opt for one of the 
alternatives and the committee, according to its decision structure, 
subsequently sets the definitive decision of the organization. 

Two levels of expertise are considered to evaluate the problem of 

group decision procedures and the level of diversity: (i) low expertise to 
reflect the novelty of the proposals or the complexity of the strategic 
issue, where the probabilities that a manager chooses each of the three 
considered alternatives are: p0

1 = 0.3831, p0
2 = 0.3277 and p0

3 = 0.2892 
(these probabilities are the result of low-quality beliefs or rationally 
bounded logical processing by replacing in Eq. (1) the latent relative 
performance of alternatives with a skill value of β = 0.5); (ii) high level 
of expertise to reflect a better knowledge of managers on the subject or 
their correct beliefs, where the probabilities that a manager chooses 
each of the three considered alternatives are: p0

1 = 0.6343, p0
2 = 0.2484 

and p0
3 = 0.1173 (these probabilities are the result of their correct beliefs 

or rationally bounded logical processing by replacing in Eq. (1) the 
latent relative performances of the alternatives with a value of expertise 
of β = 3). We consider 7 discrete levels of diversity: level 1, only an 
independent opinion (matches the authority); level 2, two independent 
opinions, and so on. Finally, three group decision procedures are 
considered: the authority, the majority, and the consensus. 

To calculate the probabilities of choosing each alternative, the lab
oratory of IRB determines all combinations of choice of independent 
managers (diversity level) (see Appendix I for details). For example, in 
the case of 5 independent opinions (diversity), since the order is 
important and the choice can be repeated, there are 35 = 243 possible 
choice combinations. The probability of each choice combination is 
calculated and then the probabilities of all choice combinations veri
fying each of the following are added up: (i) choice combinations 
leading to agreement on alternative A1 be chosen; (ii) choice combi
nations leading to agreement on alternative A2 be chosen; (iii) choice 
combinations leading to agreement on alternative A3 be chosen; (iv) 
choice combinations representing a disagreement or blockage. 

Fig. 1 shows the probabilities in the cases of agreement of choosing 
each alternative for each level of diversity, for a given group decision 
procedure, and the considered level of expertise of managers. The 
quality of the decision of the authority group decision procedure cor
responds to diversity 1, i.e., only one manager decides. In the agreement 
cases, increasing diversity in the steering committee means that the 
consensus procedure ostensibly improves the probability of choosing 
alternative A1 in comparison to the authority procedure: for low 
expertise (β = 0.5), the probability increases from 0.383 (diversity 1) to 
0.678 (diversity 7); for high expertise (β = 3), the consensus probability 
of choosing alternative A1 increases rapidly towards the maximum value 
of 1 as the diversity increases further. The quality gains of agreement 
cases of the majority structure relative to the authority structure are 
more modest: for low expertise (β = 0.5), there is still a steady increase 
from 0.38 (diversity 1) to 0.45 (diversity 7); for high expertise (β = 3), 
the increase in probability is more significant with values approaching 
the value 0.9 achieved when diversity is 7. 

The choice combinations leading to an agreement within the steering 
committee have shown that the consensus procedure provides the best 
quality of decisions. However, there are also many choice combinations 
leading to disagreement, i.e., choice combinations where the group 
decision procedure is unable to reach a decision of the committee. As can 
be seen in Fig. 2, when disagreement is considered, the consensus pro
cedure experiments a noticeable decrease on its probability of choosing 
any alternative as the diversity increases, due to its high demand for 
acceptance, especially when the level of expertise is low. This justifies 
the mentioned empirical results regarding the difficulty of organizations 
when managing conflict and seeking consensus, where the increase in 
diversity results in unfavorable performance [72,73]. The theoretical 
analysis makes it clear that disagreement is directly related to diversity 
and group decision procedure, and can therefore affect the committee’s 
results [20,74]. However, in the case of the majority procedure, the level 
of disagreement depends on the number of combinations that can 
generate ties of votes between alternatives and, unlike the consensus 
procedure, the trend of the probability of disagreement decreases in 
most cases as the diversity increases, being this decrement accentuated 
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in the case of high expertise, since the probability of choosing the best 
alternative generally increases (not reaching the value achieved by the 
authority procedure in case of low expertise at any value of diversity; 
while being above the level of the authority procedure in case of high 
expertise for diversity 3 or higher) more than the probabilities of 
choosing the wrong alternatives (more markedly in case of high exper
tise). Thus, with high expertise the majority procedure shows great gains 
per unit of diversity, while the consensus procedure presents better re
sults when diversity is low due to the rapid growth of disagreement. 

The great interest in consensus among expert managers by special
ized literature (see Pérez et al. [75] for a consensus review) implicitly 
recognizes issues on the individual judgment of managers regarding the 
acceptance of the existence of error. The performance of all group 

decision procedures, at all levels of diversity, is positively affected by the 
increase in the value of the expertise parameter (β). Some empirical 
studies approximate expertise through variables such as age, education, 
and seniority as indicators of the varying degrees of knowledge and skill 
of committee members, and they always found positive performances 
when changes of these variables indicate an increase in value of the 
expertise they approximate [39,76]. 

The majority procedure can be used to ensure a quality level of the 
decision when it is not possible to modify the expertise of managers, as 
the probability of opting for the best alternative in a committee with this 
group decision procedure increases as the level of diversity rises. The 
majority procedure is the only one that improves performance by 
expertise and diversity. To assess the trade-off between expertise and 

Fig. 1. Agreement decision quality of group decision procedures: Probabilities of agreement on choosing each alternative with low and high expertise.  

Fig. 2. Disagreement and Probabilities of choosing each alternative on the group decision procedures.  

C. Sáenz-Royo et al.                                                                                                                                                                                                                            



Information Fusion 99 (2023) 101888

6

diversity, the probability of choosing the best alternative is studied, 
solving the disagreement by equitably distributing its probability among 
the alternatives tied with the highest number of votes. 

Fig. 3 shows how the majority procedure does not present any 
improvement in quality, in the change from authority to a diversity of 2, 
because disagreements are distributed equally. There are no small 
quality gains from increasing diversity when expertise is low. For high 
expertise (from quality β = 4), gains per unit of diversity outweigh 
profits by a unit of expertise. Diversity and expertise show concavity in 
their quality improvements. The analysis presented allows setting a 
minimum ex-ante reliability level for the committee, determining the 
areas of expertise-diversity acceptable. Fig. 3 shows the areas of reli
ability of choosing alternative A1 with different colors, so the combi
nations of expertise and diversity that provide a probability of choosing 
alternative A1 between 0.8 and 0.9 are those corresponding to the yel
low area. 

In conclusion, it can be stated that the majority procedure has better 
performance when the level of expertise of managers is relatively high as 
it improves the group decision quality of the committee with more di
versity, while at low levels of expertise the gains over authority are very 
smalls. Choosing between improving the quality of managers or 
increasing the diversity of the steering committee can be a decisive 
strategic decision depending on the costs of each one. Thus, if the reli
ability of the managers is a combinations of expertise and diversity, then 
the level of diversity the committee requires to have a certain level of 
reliability can be obtained. Depending on the performance of the de
cisions to be made and the cost of each expert’s judgment, an optimal 
diversity of management can be obtained for the steering committee. 
The fact that on many occasions the performances of the alternatives not 
chosen by the organization are not observable has forced literature to 
stick to an ex-post analysis of decisions, arguing that the level of di
versity and degree of the agreement are indicators of the quality of the 
committee’s decisions ex-post, giving an idea of its reliability. The model 
presented completes this analysis with the ex-ante results obtained in a 
laboratory in which managers have IBR. 

Some authors have found that committees with high levels of 
consensus show internal mechanisms for logical development [77]. 
Knight et al. [72] show how the management of interpersonal conflict 
and the search for agreements intensely influences the performance of 
the committee so that the logical mentality of managers is decisive in the 
phase of discussion of alternatives within the steering committee. Such 
processes encourage agreements to be broad, as improving member 
expertise reduces the probability of disagreement of all group decision 
procedures. The great disadvantage of this type of mentality is that the 
deterioration of the performance of the alternatives must be assumed 

due to the passage of time (discussion and decision-making) either as an 
opportunity cost or as deterioration due to the specificities of the envi
ronment. The committee should assess whether the gains in the expertise 
of the committee components offset the performance losses of the al
ternatives according to the environment it faces. 

6. Conclusions 

Before making an election, individual managers decide how much 
information they will process to improve their choice. This is the main 
idea of IBR, a methodology focused on the human cognitive process to 
collect the error in the manager’s choice. The probability of a manager 
choosing an alternative depends on the complexity (difference between 
the latent returns), his expertise, and his initial beliefs. The functional 
representation of individual manager proceeding is a “logit function”. 
From this theoretical framework, two possible managerial mentalities 
have been defined, one based on beliefs and the other based on logic. 
The belief-based mindset is quick but does not allow for discussion, 
while the logic-based mindset allows for discussion but takes time. This 
formalisation of the IBR of managers enables them to study their 
interaction and behavior in steering committees. 

The mentality of the steering committee members compromises their 
ability to identify and act on profitable opportunities [78], and there
fore, the individual decision of the managers affects the characteristics 
of the steering committee influencing the performance of the 
organizations. 

The division of labor and specialization (diversity) is the natural 
response to bounded rationality. However, specialization is effective if it 
moves forward along with mechanisms that facilitate collaboration and 
exchange in organizations. In this sense, an organization’s shared beliefs 
have been attributed beneficial effects on the coordination and effi
ciency of organizations [79]. In fact, organizations naturally develop 
mechanisms (collective rules or references) that aim to guide and 
converge the attention of their members in certain directions, shaping 
attitudes and behaviors. Standards become shared expectations about 
what is considered appropriate behavior or not, which facilitates their 
control [80] but impairs their ability to improve the quality of their 
decisions. There are activities in which coordination must take prece
dence over deliberation (for example, the implementation phase coor
dination between departments of the organization is essential for 
success). However, in steering committees, the most important decisions 
are usually strategic, so quality prevails over decision-time, and there
fore, in this case, their group decision procedure must be the majority 
given their wide path of improvement over authority; higher levels of 
diversity in their composition and managers with a high level of 

Fig. 3. Probability of choosing alternative A1 by varying expertise and/or diversity.  
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expertise and with capacity for deliberation are better. 
The success or failure of a strategic decision depends to a large extent 

on how the alternatives were evaluated and discussed before their 
approval, and the effectiveness of the implementation stage. The quality 
of the result in the pre-implementation stage will in turn depend on the 
information that managers have and can create, as well as on their 
ability to process the available information. After the choice at the de
cision stage, the final success or failure of the decision will depend on the 
actual realization of the states of nature, and the skills to support the 
implementation stage. The answer to the question of why strategic 
projects fail requires joint analysis of decision-making and imple
mentation processes, something that can be done at the level of case 
studies, but not in an extensive and controlled manner. Therefore, this 
work theoretically analyses how differences in expertise and diversity of 
managers, and group decision procedures affect the quality of a steering 
committee’s decision. Our work extends the investigation of information 
aggregation to account for the mechanisms through which deliberation 
and beliefs are incorporated into the decision process. To date, research 
has treated the composition of management committees as an exogenous 
factor that acquires particular characteristics [81–83]. On the contrary, 
we show that the composition of the steering committee must be 
considered endogenously to establish the best way to adapt to the 
environment. 

A key contribution of our work is that it provides an ex-ante 
contingent perspective of the steering committees where the probabil
ity of choosing each alternative depends on internal and external con
straints. The analysis of the internal aspects focuses on the 
characteristics of the managers and the different decision procedures 
that are effective [82]. The research highlights the level of diversity 
within a group [84], conflict management [85], and the way of thinking 
and the capacity of managers [15] as key moderators of group decision 
procedures. Finally, we expand this perspective descriptively to the 
nature of the external environment [82]. The IBR methodology provides 
us with a probability distribution of ex-ante errors conditioned to 
distinct characteristics of the organizations, providing information on 
the causes of the empirical contradictions found and on the different 
ways to achieve the same level of reliability required by each 
environment. 

6.1. Internal conditioning factors 

Our model shows that the way in which organizations choose their 
managers and the way in which it is discussed in the steering committees 
determines the probability of choosing an alternative in the evaluation 
and selection phase. An advantage of our approach is that it accounts not 
only for the number of managers included in the committees, as 
emphasized in previous research [86] but also what characteristics they 
have. This is a key consideration since it relates decisions to the expertise 
and way of thinking of those who participate in the decision making. 

Our findings provide important results of the following directives. In 
comparison to the consensus procedure, the majority procedure reduces 
the possibility of blockage and is especially efficient when managers 
present high levels of expertise and diversity. The majority procedure 
generates two groups of managers: those who believe in the decision and 
impose it, and those who accept without believing. This together with 
the need to maintain diversity to improve decisions can generate coor
dination tensions in the implementation phase. This difficult balance 
seems a promising future line of research. The consensus procedure 
empowers all managers and facilitates the implementation phase, 
transferring all tensions to the discussion phase; however, the search for 
consensus requires a lot of effort and time, and the blockage is difficult 
to resolve (immobility), with appearance playing a fundamental role in 
the way of thinking of managers. The authoritarian procedure is the 
fastest and requires the fewest decision-making resources, although it is 
the one that generates the most tension in the implementation phase. 
This decision procedure is especially efficient when the precision of its 

managers is low, in situations of high uncertainty where the advantage 
of participation disappears quickly, when blockage is to be, and when 
agility when innovating is sought after. 

Our findings provide important clues to guide design efforts, as 
discussed above. However, to find the correct ratio of accuracy and/or 
diversity, an organization must understand the degree of fitness between 
knowledge within the organization and characteristics of opportunities 
in the environment. The alternative approach is for an organization to 
adapt its committee decision strategy to its resources [87,88]. When 
diversity is cheap but it is difficult to control the precision of the man
agers, it can be advantageous to establish broad steering committees 
guided by majority procedures, despite the previous caveats. Electronic 
platforms facilitate the independence of opinion and reduce discussion 
times that can be held while working. 

6.2. External conditioning factors 

The asymmetry between costs comes from the necessary adaptation 
to the environment, representing an additional relevant factor for the 
configuration of the management committee [17,89]. The case studied 
assumed that making a mistake in the alternative only penalizes the loss 
of a possibility of obtaining a higher performance, and therefore the 
costs of making a mistake are symmetrical. However, there are many 
situations in which wrong strategic decisions can lead to larger losses 
due to irreversible effects on reputation [19,70]. Managing the possi
bility of blockage in the steering committees can be a way to avoid 
possible irreversible losses. Reputation loss sometimes involves addi
tional invisible agency costs that justify the asymmetry [90]. This het
erogeneity of costs requires an analysis in terms of fallibility, adapting 
the composition and decision rules of the management committees to 
the environment they face. Our work also sheds new light on lock 
management as an important element of some group decision 
procedures. 

There are environments where time has a very high discount rate due 
to the rapid deterioration of alternative returns, an example of these 
environments is the military or disaster management in which the 
steering committee must make decisions in a brief time. Future research 
could expand the model by studying trade-offs that occur between time, 
mindset, diversity, and decision structures. 

Ultimately, the internal cost structure conditions the way in which 
the management committee adapts to the environment by choosing the 
composition and decision mechanisms of the management committees, 
trying to improve individual limited rationality. Research shows that 
mechanisms for aggregating individual evaluations in a steering com
mittee are crucial in organizations [91]. 
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Appendix I. Calculation of Probabilities (Figs. 1–3) 

Step 1: Each manager is numbered. In the case of 5 independent managers, they will be: M1, …, M5. 
Step 2: All possible vote of managers are obtained. In the case of three alternatives and five managers, all the possible vote are variations with 
repetition of 3 elements (three alternatives) taken 5 times 5 (five managers). The number of variants is 35 = 243. 

Some of them are (manager, vote):   

Possible vote 1 (PV1): {(M1, A1); (M2, A1); (M3, A1); (M4, A1); (M5, A1)} 
Possible vote 2 (PV2): {(M1, A1); (M2, A1); (M3, A1); (M4, A1); (M5, A2)} 
Possible vote 3 (VP3): {(M1, A1); (M2, A1); (M3, A1); (M4, A2); (M5, A1)} 
Possible vote 4 (VP4): {(M1, A1); (M2, A1); (M3, A2); (M4, A1); (M5, A1)} 
... ... .. ...           
Possible vote 243 (PV243) {(M1, A3); (M2, A3); (M3, A3); (M4, A3); M5, A3)l  

Step 3: Calculate the probability of each possible vote.   

Probability of PV1 (p(PV1)) p(PV1) = p0
1⋅ p0

1⋅ p0
1 ⋅ p0

1 ⋅ p0
1 

Probability of PV2 (p(PV2)) p(PV2) = p0
1⋅ p0

1⋅ p0
1 ⋅ p0

1 ⋅ p0
2 

Probability of PV3 (p(PV3)) p(PV3) = p0
1⋅ p0

1⋅ p0
1 ⋅ p0

2 ⋅ p0
1 

Probability of PV4 (p(PV4)) p(PV4) = p0
1⋅ p0

1⋅ p0
2 ⋅ p0

1 ⋅ p0
1 

... 
Probability of PV243 (p(PV243)) p(PV243) = p0

3⋅ p0
3⋅ p0

3⋅ p0
3⋅ p0

3   

Step 4: The consensus cases in favor of each alternative are obtained, the majority cases in favor of each alternative are grouped, and the blocks are 
grouped. Finally, the probabilities of each of them are obtained. In the case of five managers: 

Possible cases of majorities in favor of an alternative: 
4 votes for the majority alternative and 1 vote for each of the others. 
3 votes for the majority alternative and 2 votes for another alternative. 
3 votes for the majority alternative and 1 vote for each of the other alternatives. 
Possible cases of blockage: 
2 votes for one alternative, 2 votes for another, and 1 vote for a third. 
These are the probabilities shown in Fig. 2. 

Step 5: The blockage probabilities are eliminated and the probabilities of choosing each alternative are normalized. 
These are the probabilities shown in Fig. 1. 
Step 6: The previous steps are repeated for different values of expertise (β = 0.5,1,2, ...,7). For each combination of expertise and diversity, the 
probability of choosing alternative A1 among the situations. 
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characteristics on strategic decision making: shifting attention to team member 
personalities and mediating processes, Manag. Decis. 45 (2007) 942–967, https:// 
doi.org/10.1108/00251740710762017. 

[9] S. Mariano, Y. Awazu, I hear you: constructing common knowledge practices in the 
context of organizational meetings, J. Knowl. Manag. 25 (2021) 2567–2592, 
https://doi.org/10.1108/JKM-10-2020-0765. 

[10] D. Kahneman, P. Slovic, A. Tversky, Judgment Under Uncertainty: Heuristics and 
Biases, Cambridge University Press, Cambridge ; New York, 1982. Edición: 1. 

[11] D. Kahneman, A. Tversky, Prospect theory: an analysis of decision under risk. 
World Scientific Handbook in Financial Economics Series, World Scientific, 2013, 
pp. 99–127, https://doi.org/10.1142/9789814417358_0006. 

[12] K.S. Cook, M. Levi, The Limits of Rationality, University of Chicago Press, 2008. 
[13] R. Hogarth, H.J. Einhorn, R.M. Hogarth, Insights in Decision Making: A Tribute to 

Hillel J. Einhorn, University of Chicago Press, 1990. 
[14] T. Knudsen, D.A. Levinthal, Two faces of search: alternative generation and 

alternative evaluation, Organ. Sci. 18 (2007) 39–54, https://doi.org/10.1287/ 
orsc.1060.0216. 

[15] M. Christensen, T. Knudsen, Design of decision-making organizations, Manag. Sci. 
56 (2010) 71–89, https://doi.org/10.1287/mnsc.1090.1096. 

[16] F.A. Csaszar, An efficient frontier in organization design: organizational structure 
as a determinant of exploration and exploitation, Organ. Sci. 24 (2013) 
1083–1101, https://doi.org/10.1287/orsc.1120.0784. 

C. Sáenz-Royo et al.                                                                                                                                                                                                                            

https://doi.org/10.3390/math10050739
https://doi.org/10.3390/math10050739
http://refhub.elsevier.com/S1566-2535(23)00204-X/sbref0002
http://refhub.elsevier.com/S1566-2535(23)00204-X/sbref0002
http://refhub.elsevier.com/S1566-2535(23)00204-X/sbref0003
http://refhub.elsevier.com/S1566-2535(23)00204-X/sbref0003
https://doi.org/10.1108/01437721011073373
https://doi.org/10.5465/amr.2008.33665310
https://doi.org/10.5465/amr.2008.33665310
https://doi.org/10.1016/j.obhdp.2020.03.007
https://doi.org/10.1016/j.obhdp.2016.12.005
https://doi.org/10.1016/j.obhdp.2016.12.005
https://doi.org/10.1108/00251740710762017
https://doi.org/10.1108/00251740710762017
https://doi.org/10.1108/JKM-10-2020-0765
http://refhub.elsevier.com/S1566-2535(23)00204-X/sbref0010
http://refhub.elsevier.com/S1566-2535(23)00204-X/sbref0010
https://doi.org/10.1142/9789814417358_0006
http://refhub.elsevier.com/S1566-2535(23)00204-X/sbref0012
http://refhub.elsevier.com/S1566-2535(23)00204-X/sbref0013
http://refhub.elsevier.com/S1566-2535(23)00204-X/sbref0013
https://doi.org/10.1287/orsc.1060.0216
https://doi.org/10.1287/orsc.1060.0216
https://doi.org/10.1287/mnsc.1090.1096
https://doi.org/10.1287/orsc.1120.0784


Information Fusion 99 (2023) 101888

9
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[43] C. Sáenz-Royo, Á. Lozano-Rojo, Authoritarianism versus participation in 
innovation decisions, Technovation 124 (2023) 102741, https://doi.org/10.1016/ 
j.technovation.2023.102741. 

[44] R. Ponce de Leon, A.C. Kay, Ironic egalitarianism: when hierarchy-attenuating 
motives increase hierarchy-enhancing beliefs, Organ. Behav. Hum. Decis. Process. 
164 (2021) 86–101, https://doi.org/10.1016/j.obhdp.2021.02.006. 

[45] M.R. Baumann, B.L. Bonner, The effects of variability and expectations on 
utilization of member expertise and group performance, Organ. Behav. Hum. 
Decis. Process. 93 (2004) 89–101, https://doi.org/10.1016/j.obhdp.2003.12.004. 
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[60] S. Greco, B. Matarazzo, R. Słowiński, Dominance-based rough set approach to 
preference learning from pairwise comparisons in case of decision under 
uncertainty, in: E. Hüllermeier, R. Kruse, F. Hoffmann (Eds.), Computational 
Intelligence for Knowledge-Based Systems Design, Springer Berlin Heidelberg, 
Berlin, Heidelberg, 2010, pp. 584–594, https://doi.org/10.1007/978-3-642- 
14049-5_60. 

[61] S. Greco, M. Ehrgott, J.R. Figueira, Multiple Criteria Decision analysis: State of the 
Art Surveys, 2nd ed., Springer, New York Heidelberg Dordrecht : London, 2016. 

[62] C. Hardy, S. Clegg, Power and change, in: J.J. Boonstra (Ed.), Dynamics of 
Organizational Change and Learning, John Wiley & Sons Ltd, England, UK, 2004, 
pp. 343–366, https://doi.org/10.1002/9780470753408.ch17. 

[63] T.B. Lawrence, S.L. Robinson, Ain’t misbehavin: workplace deviance as 
organizational resistance, J. Manag. 33 (2007) 378–394, https://doi.org/10.1177/ 
0149206307300816. 

[64] W. Dessein, Authority and communication in organizations, Rev. Econ. Stud. 69 
(2002) 811–838, https://doi.org/10.1111/1467-937X.00227. 

[65] P.R. Milgrom, J. Roberts, Economics, Organization, and Management, Prentice- 
Hall, Englewood Cliffs, N.J., 1992. 

[66] M. Foucault, C. Gordon, Power/Knowledge: Selected Interviews and Other 
writings, 1972-1977, 1st Am. ed., Pantheon Books, New York, 1980. 

[67] J.M. Buchanan, G. Tullock, J.M. Buchanan, The Calculus of consent: Logical 
Foundations of Constitutional Democracy, Liberty Fund, Indianapolis, 1962. 

[68] A.G.L. Romme, Unanimity rule and organizational decision making: a simulation 
model, Organ. Sci. 15 (2004) 704–718, https://doi.org/10.1287/orsc.1040.0090. 

[69] F.W. Kellermanns, J. Walter, S.W. Floyd, C. Lechner, J.C. Shaw, To agree or not to 
agree? A meta-analytical review of strategic consensus and organizational 
performance, J. Bus. Res. 64 (2011) 126–133, https://doi.org/10.1016/j. 
jbusres.2010.02.004. 

[70] M.S. Catalani, G.F. Clerico, How and when unanimity is a superior decision rule. 
Decision Making Structures, Physica-Verlag HD, Heidelberg, 1996, pp. 15–29, 
https://doi.org/10.1007/978-3-642-50138-8_2. 

[71] K.J. Arrow, Social Choice and Individual Values, Yale University Press, 1963. 
[72] D. Knight, C.L. Pearce, K.G. Smith, J.D. Olian, H.P. Sims, K.A. Smith, P. Flood, Top 

management team diversity, group process, and strategic consensus, Strateg. 
Manag. J. 20 (1999) 445–465, https://doi.org/10.1002/(SICI)1097-0266(199905) 
20:5<445::AID− SMJ27>3.0.CO;2-V. 

[73] J.K. Murnighan, D.E. Conlon, The dynamics of intense work groups: a study of 
british string quartets, Adm. Sci. Q. 36 (1991) 165–186, https://doi.org/10.2307/ 
2393352. 

[74] A.C. Amason, A.C. Mooney, The effects of past performance on top management 
team conflict in strategic decision making, Int. J. Confl. Manag. 10 (1999) 
340–359, https://doi.org/10.1108/eb022829. 
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