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Abstract: Deliberation may increase the quality of decisions but also necessarily takes time and effort 

and hence will have costs. But proponents of deliberative democracy as an attractive or superior 

method for making decisions almost all focus on presumed benefits while in practice ignoring the 

costs associated with investing time and resources in the process of deliberation. We show that the 

cost side significantly influences the performance of the deliberative process. Through a number of 

simulations, we demonstrate that there must be a certain point beyond which the costs of deliberating 

will outweigh the potential benefits. Since this type of processes invariably will be time consuming, 

especially when the convergence of the participants towards a common goal is slow, conditions are 

derived where the deliberative process performs relatively well or relatively poorly, both as concerns 

the probability of reaching an agreement and in the net benefits to the participants.  This is especially 

the case when the number of participants increase.  

 

 

1. Introduction  

In recent decades much attention has been paid to the value of deliberative democracy, i.e., “decision 

making by discussion among free and equal citizens” (Elster 1998, 1). While the position comes in 

many different forms the essence is that if individuals not simply vote but meet on equal terms, engage 

in dialogue where they exchange views, discuss and interact and potentially seek some form of 

consensus, there will be the potential for making decisions with qualities that regular voting will lack.2 

It is a view—as a proponent has put it—that decision-making “ought to be inclusive, judgmental and 

dialogical” (Pettit 2001, 269). 

 

In the following we will argue that in reaching such conclusions, proponents of deliberative 

democracy often focus one-sidedly on the supposed benefits of deliberation, while they tend to ignore 

the costs potentially associated with the process of deliberation, or at least do not consider the need 

for consistently and systematically comparing the respective costs and benefits of a deliberative 

procedure. 

 

However, if the costs of doing one thing rather than something else are not considered, things may 

go quite bad. Consider the familiar story associated with the name of the medieval philosopher Jean 

Buridan (ca. 1295 – ca. 1360), where an ass is equally thirsty and hungry and placed midway between 

a haystack and a pail of water but where the animal ends up dying of both thirst and starvation because 

it cannot decide where to begin. The metaphor may illustrate what is usually ignored, or at least 

downplayed, by proponents of deliberative democracy: That there necessarily are costs associated 

 
2 Cf., e.g., Thompson 2013, 498. There is no one, unifying theory or general version of deliberative democracy, but for 

some major statements, see, e.g., Fishkin 1991; Gutmann and Thompson 2004, and the contributions collected in Bohman 

and Rehg 1997; Elstub and McLaverty 2014. For a broad, if somewhat dated, survey, see Bohman 1998. 
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with deliberation and that there necessarily will be a point where the costs of deliberating further will 

necessarily exceed the supposed benefits of doing so. In essence: At some point, it is better to make 

a decision than to continue considering what might be best. 

 

Some theorists of deliberative democracy have hinted at such potential issues (e.g., Ackerman and 

Fishkin 2004: 120-146; Leib 2004), but in general most proponents seem to ignore or downplay it, 

implicitly or explicitly.  Furthermore, neither opponents nor proponents have attempted to formally 

model the trade-off or systematically included decision costs. This even goes for the relatively few 

attempts at formally modelling deliberation in an agent-focused perspective (e.g., Lustick and 

Miodownik 2000; Hong and Page 2004). Some even write off any type of non-idealized portrayals 

of deliberation as essentially irrelevant to the normative project (Thompson 2013). In contrast, the 

aim of the present paper is to analyse the relative performance of the deliberative process, by taking 

into account both the costs and benefits to the participants from this process. Compared to others, 

who have simply listed some of the pros and cons of such processes (e.g., Irvin and Stansbury 2004), 

we set up a formal model to determine more precisely the conditions that affect the performance (in 

terms of probability of reaching consensus and the expected net benefit the deliberative process 

generates). Where others focus on the sustainability issue and the information that the decision maker 

can extract from involving local citizens in the decision process (e.g., Brandt and Svendsen 2013), 

the current model focuses on the deliberative process and states general results for such a process. 

 

Our contribution to the literature on deliberative democracy is to embed this decision mechanism in 

a rational choice framework and thereby become able to formulate questions and generate answers 

about the importance of costs, benefits, responsiveness and group size on the performance of this type 

of mechanism.  

 

The main results are that the process is most effective when the number of participants is low, and 

the most extreme positions also are the most responsive. On the other hand, when the participants are 

very diverse (in relation to the benefits and costs of participating in a deliberative process, and their 

willingness to respond to other participants’ position moves, and their initial positions), the 

deliberative process may perform very badly. Moreover, as the group size increases, the probability 

of bad performance increases too. In these situations, other decision mechanisms may be more 

effective. Several papers have, for example, analysed the issue of group size on the level of 

cooperation and found that cooperation is less likely for the larger the groups. Olson [1965] 1971’s 

seminal work attributed this to free riding incentives in larger group, while, e.g., Ostrom (2000) and 
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Hoffmann (2000) have pointed towards in-group norms that work best in relatively small groups. In 

our findings, an increase in the number of participants will reduce the group’s ability to achieve 

consensus: The reason being that the more members in the group, the smaller the effect of individual 

participant’s actions on the group level performance, resulting in less reciprocal motivated changes 

in actions by the other participants. 

 

In the following, we will first briefly discuss what may be seen as some possible benefits and costs 

of deliberation very generally speaking (section 0), on the basis of which we outline a simple rational 

choice model of the individual and aggregate costs and benefits of using deliberation for collective-

decision making (section 3). A comprehensive example by use of the model is made with an eye to 

exploring the general effects (section 4). Finally, we discuss the results and draw up perspectives for 

further research (section 5). 

 

2. The benefits and costs of democratic deliberation 

The fundamental normative vision underlying the ideal of deliberative democracy is that whereas 

political preferences tend to be in conflict with each other, discussions that take place in arenas 

characterized by open and free discussions on the issues considered will tend to result in decisions 

that in some sense are better than those that would obtain without deliberating—and instead of just 

voting on the basis of some initial preferences based in narrow interests, or selecting someone to 

enforce a solution, or leaving the matter to the processes of civil society and the market economy. In 

other words, in this view a process should be adopted whereby political actors engage in a dialogue, 

where they must listen to each other, show mutual respect, attempt to rationally justify their positions, 

and be willing and able to re-evaluate and eventually revise their initial preferences in a reasonable 

deliberation or discourse over alternative claims of validity. 

 

Specifically, in this tradition (broadly conceived) deliberation is usually seen as having three types of 

potential benefits, which we may somewhat simplified describe as such: 

 

1. Consensus seeking: Deliberating further/getting more decision-makers into the process will 

change the preferences of the participants and generate ‘consensus,’ which will be a good 

thing in itself (cf., e.g., Pettit 2001, 289 ff; Shapiro 2002, 198). 

2. Brainstorming: Deliberating further/getting more decision-makers into the process will result 

in qualitatively better decisions (e.g., a higher probability of making the right decision) due to 
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more information, less haste, more reflection, etc. (Shapiro 2002, 199 f; Pincione and Tesón 

2006, 3 f). 

3. Citizen development: Deliberating further/getting more decision-makers into the process will 

develop other positive values (independent of the outcome itself) through the process (e.g., 

civic virtues) (cf., e.g. Pettit 2001, 287 f; Pincione and Tesón 2006, 3 f).  

 

While such positive results are potentially possible, there may arguably also be negative sides to 

deliberation.  We may summarize these as potentially including, e.g., these three: 

 

1. Time: All deliberation necessarily takes time—and sometimes a lot of time, as the expression 

‘a Polish parliament’ seems to recall. Simply meeting and discussing takes time, even when a 

‘right’ decision is made. Time may be wasted because discussion ventures down one blind 

alley and then has to go back. In fact, in some cases all the time may be wasted (at least when 

applying exclusively instrumental criteria) because democratic decision-makers end up 

making the wrong decision. As Ilya Somin har argued that “Most voters neither attain the 

level of knowledge needed to make deliberative democracy work, nor do they rationally 

evaluate the political information they do possess. The vast size and complexity of modern 

government make it unlikely that most citizens can ever reach the levels of knowledge and 

rationality required by deliberative democracy, even if they were better informed than they 

are at present.” (Somin 2010, 253). But if sufficient knowledge is futile, then attempts at 

improving knowledge levels will constitute net-costs (cf. Pincione and Tesón 2006, Ch. 2). 

Finally, sometimes even lengthy deliberation may end in no decision at all, namely when the 

situation deadlocks in the form of indecision. 

2. Polarization: The possibility of deliberating may conceivably also result in a polarization of 

the preferences of the decision-makers rather than the enlightened consensus supposedly 

sought after by some (cf. Sunstein 2002; Stasavage 2007; Wolf, Strachan and Shea 2012). 

This may be due to either a genuine radicalization of opinions or strategic maneuverings, 

where some individuals deliberately misrepresent their preferences and become ‘dishonest 

holdouts’ (Landa and Meirowitz 2009, 434ff; cf. Romme 2004; Miller and Vanberg 2013).  

3. Confusion: Deliberation is usually suggested to lead to greater homogeneity and stability of 

preferences, but the opposite may conceivably occur: It could open the eyes of the decision-

makers to new problems, of which they were previously unaware; simply juxtaposing issues 

and forcing people to choose among them may bring conflicts out which otherwise were not 

known (Pennington 2010). It may also fan emotions or even lead to the most irrational or 
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uninformed opinions winning the day (Caplan 2007; Somin 2013), possibly also through 

ideological domination (Przeworski 1998). Deliberation may even result in individuals 

becoming more conflicted amongst themselves and distrusting of the value of collective 

decisions (Ryfe 2005, 54ff) and perhaps even lose interest (Torcal and Maldonado 2014).  

 

All of this may result in more time being used to reach the same decision or no decision at all—or 

even the ‘wrong’ result, relative to what the outcome would have been in the absence of deliberation, 

but where those who had the ‘right’ solution become bullied into accepting ‘consensus.’ As some 

proponents of deliberative democracy have admitted themselves, it is quite conceivable that this can 

actually “lead to worse decisions than would have occurred if no deliberation had taken place” 

(Hibbing and Theiss-Morse 2002, 191). 

 

Only relatively few proponents of deliberative democracy have explicitly been attentive to these 

potential problems related to deliberation, and even in these cases the analysis has been more to 

outline some concepts than to compare costs and benefits under changing circumstances.3 

Specifically, there seems to have been no systematic attempt at addressing the question of how the 

relative sizes of the marginal costs and benefits of deliberating may have also an impact on the net 

value of the process.  No proponents of deliberative democracy—not even those acknowledging the 

potential problems—have attempted to formally model a process where costs and benefits must be 

considered relative to each other or to the outcome of the process and more systematically integrate 

this into their assessment of deliberation as a process. 

 

This is accordingly what we shall attempt in the following. Because if one is to praise the attractive 

values of anything one must necessarily also consider the costs involved in realizing those values. It 

would be meaningless to consider whether, e.g., going to war is a rational course of action without 

also considering the costs involved in terms of lives and resources. Similarly, most people would not 

buy, say, a pair of shoes simply based on their attractiveness alone, without considering the price at 

all, or how far to search for them, or what the alternatives are, etc. Of course, sometimes choices are 

made virtually irrespective of the costs—say, a parent trying to save a child from death. But it seems 

fair to say that if deliberation is to take place about the relative value of various alternatives, so should 

deliberation about the costs associated with that process. 

 
3 For contrasting treatments of the inclusion of problems involved in democratic deliberation see, e.g., Shapiro 2002; 

Fishkin and Laslett 2002, 127.  Ackerman and Fishkin (2004) consider the potential practical costs of organizing a national 

‘Deliberation Day’ in the US, but without comparing these to the supposed benefits. 
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This goes for decision processes too, since decision costs obviously to some extent are a function of 

the decision method (Buchanan and Tullock [1962] 1999). If the decisions are made by, e.g., lottery, 

or only one person can make the decision, the decision costs will be low. In contrast, if ‘everyone’ in 

a society must be directly involved, the decision might be prohibitively costly, and this holds too even 

if it is not literally ‘everyone’ in a society but still a group of considerable size.  If alternatively, one 

would argue that costs associated with particular ways of making decisions should not be considered 

at all, then obviously, there would be no reason not to use unanimity all the time; after all, unanimity 

is one way of making sure that everyone’s opinions may be heard and taken into account. 

 

However, this also suggests that we should consider whether a particular decision rule is likely to 

lead to an over-all better outcome than if it had not been applied at all. The basic question to be 

considered is thus, to what extent there may be a point beyond which more deliberation may simply 

be ‘too much,’ i.e., a point where, as it has been phrased, “deliberation can amount to collective 

fiddling while Rome burns” (Shapiro 2002, 196).4 The following analysis will consider this question; 

it will, however, be kept relatively general, and we will not consider such questions as whether the 

one or the other specific deliberative process is superior to others. Rather, based on the discussion in 

the present section, we will in the following set up a general model that enables us to analyse under 

what conditions the deliberative process performs well and condition where this process does not 

provide the praised qualities and performs badly. Due to the inherent complexity of the dynamic 

model, we mostly rely on simulations to derive the results. 

  

3. A dynamic consensus model 

The aim of this section is to structure the previously outlined deliberative process to allow making 

qualified inference regarding the performance of the deliberative process when embedded into a cost-

benefit framework.5 

 

 
4 The problem identified and discussed here should not be confused with the quite distinct problem of whether deliberation 

is likely to reduce the probability of cyclical collective preferences (Riker 1982); cf. the discussions involving, e.g., 

Grofman and Feld 1988; Miller 1992; Dryzek and List 2003. The two issues may relate (e.g., since more majority-cycles 

could be seen as potentially increasing decision costs, while a structuration of preferences through deliberation could be 

seen as reducing cycling) but they are conceptually different. There may potentially be significant costs in collective 

decision-making, no matter whether there are cyclical preferences or not. 
5 Modeling such a process requires elaborating on the important virtues of a consensus decision making model as being 

inclusive, participatory and collaborative. 
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The decision process we analyse belongs to the category of group decision making mechanisms, 

where a group of participants’ objectives is to decide on an outcome among the feasible alternatives. 

This includes deliberative processes that are viewed as tools for promoting the use of research-based 

knowledge to guide decision making (Abelson et al. 2003), including committees with an objective 

of giving informed recommendation on a matter. 

 

The participants hold different initial preferred position on the issue. They are equipped with 

preferences over consensus (which they like) and costs of participating (which they dislike). The 

rational choice element is included by letting the participants choose the positions that maximizes 

their current-period utility functions. 

 

The participants move towards a common target in a sequence of repeated interactions driven by 

reciprocity. They are willing to react positively to other participants’ positive behaviour; positive 

behaviour is understood as an action that increases the probability of reaching consensus.  

 

Akiyama et al. (2016) argue that the simplest, most intuitively appealing consensus measure is the 

percentage agreement measure, where the likelihood of consensus is the percentage of group 

members who endorse a specific outcome. The most demanding requirement is absolute consensus: 

Unanimous agreement about one particular outcome – in which case the deliberative process is either 

a success or a failure. Less demanding requirements are called soft consensus, measuring consensus 

based on similarity between opinions. Consensus can also be measured based on variance; high 

variance among the positions held by the participants is taken as an indicator for disagreement, and 

low variance as an indicator of agreement and indicates larger likelihood of consensus.6 

 

In traditional rational choice models, the motives of individuals are to maximize their individual net-

benefit from participating. There are several reasons why in a rational choice context, individuals 

value consensus. Consensus is needed to produce the (collective or group-relevant) good; groups 

make better decisions than individuals, and accordingly a learning dividend from participating may 

exist. Schultze, Mojzisch and Schulz-Hardt (2012) mention two mechanisms for this to be the case. 

Groups put more weight on the most competent members, and groups outperform individuals due to 

group-to-individual transfer, which denotes group members becoming more accurate individually 

during group interaction. Finally, psychological observations identify that participants derive utility 

 
6 Variance-based measures can mislead when the mean is close to an extreme point and are only applicable when outcomes 

have a quantitative scale (Akiyama et al. 2016). 
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form reaching an agreement and being part of a successful project. Together these reasons are 

consistent with the basic notion that individuals participate in the process based solely on the prospect 

of achieving an individual net-benefit from participating. 

 

Formally, the set of participants is denoted 𝐼 = {1,2, ⋯ 𝑖, ⋯ , 𝑛}. The objective is to agree on an 

outcome 𝑎∗ ∈ 𝐴, where 𝐴 is the set of outputs, which could either be a discrete interval, 𝐴 = {𝑎1, 𝑎2,∙

∙∙, 𝑎𝑚} or a finite interval 𝐴 = (𝑎𝑚𝑖𝑛, 𝑎𝑚𝑎𝑥). The latter could, for example, an agreement on how 

much money to spend on a project. Let rounds be indexed by 𝑡 = 1, 2,∙∙∙ with a typical round denoted 

as 𝑗. We only analyse situations with a finite interval of feasible outcomes. Each participant enters 

the deliberation process with a preferred pre-deliberative position that represents a particular 

outcome. The initially preferred position is described as 𝑃𝑖
𝐼 ∈ 𝐴, where superscripts denote periods, 

and ‘I’ identifies the initial position. Note that initiating a deliberative process only makes sense if 

initially the participants’ positions differ. Participants can, however, through interaction with the other 

participants, change positions and their positions will ideally converge over time. The chosen position 

in any round 𝑡 for participant 𝑖 is denoted 𝑃𝑖𝑡. 

 

We assume that the participants act as rational, utility maximizing agents with the aim of deriving an 

optimal choice of their stated position in each round, taking into account the reaction of the other 

participants. To capture this dynamic interaction, we embed the deliberation process in a positive 

environment, in the sense that all participants are willing to make compromises, and do not take 

advantage of the others’ friendliness or act spiteful (i.e., we assume the Habermasian position laid 

out in the introduction).7 Our main driver is that of reciprocity, where good behaviour of other 

participants is rewarded by changing position towards an average position (thereby increasing the 

likelihood of consensus).  

 

Each participant is equipped with time-invariant preferences summarized by the following utility 

function:  

 

𝑈𝑖𝑡(𝑃𝑖𝑡, 𝑃−𝑖𝑡
𝐸 ) = 𝑈𝑖(𝐶𝑡

𝐸 , 𝑉𝑡
𝐸 , 𝑑𝑖𝑡) = 𝑃𝑟𝑡

𝐸 · 𝑈𝑖(𝐶𝑡) − 𝛽𝑖 · 𝑉𝑡
𝐸 − 𝛼𝑖𝑡(∆𝑉𝑡−1) · (𝑃𝑖

𝐼 − 𝑃𝑖𝑡)2    (1) 

 

 
7 Not all authors share this positive view of the participants’ behaviour in a deliberative process. E.g., Sunstein (2002) 

and Wolf, Strachan and Shea (2012) consider several mechanisms by which a deliberative process could end in a polarized 

situation rather than in a consensus. It would be easy to derive results that deliberation is not worthwhile by building in 

obstructive behaviour. But why should participants enter such a process in the first place? 
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We assume that consensus is dependent on the variance of the positions in a period. The group 

variation is defined as 𝑉 =
∑ (𝑃𝑖−𝑃𝐴)2𝑛

𝑖=1

𝑛
, where 𝑃𝐴 = ∑ 𝑃𝑖

𝑛
𝑖=1  is the group mean average. The 

probability of consensus is modelled as 𝑝𝑟𝑡
𝐸 = 𝑃𝑟𝑡(𝑉𝑡

𝐸), with 
𝜕𝑝𝑟𝑡

𝐸

𝜕𝑉𝑡
< 0 and 

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
|𝑃𝑖𝑡→𝑃𝑡−1

𝐴 < 0. 

Expectation are needed to calculate the probability of consensus, 𝑝𝑟𝑡
𝐸 = 𝑃𝑟𝑡(𝑉𝑡

𝐸), as 𝑉𝑡
𝐸 = 𝑉𝑡(𝑃−𝑖𝑡

𝐸 ). 

The notation 𝑃𝑖𝑡 → 𝑃𝑡−1
𝐴  means that we are only looking at changes in positions that move towards 

the centre (i.e., reducing the variance). Note that 
𝑑𝑝𝑟𝑡

𝐸

𝑑𝑃𝑖𝑡
=

𝑑𝑝𝑟𝑡
𝐸

𝑑𝑉𝑡
·

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
|𝑃𝑖𝑡→𝑃𝑡−1

𝐴 > 0, such that a 

participants can increase the probability of consensus by moving towards an average (centre) position. 

 

Participants care about achieving consensus. Consensus has a dichotomous range. Let 𝐶𝑡 = {0,1} be 

the outcome of the deliberative process where 𝐶𝑡 = 1 when consensus is reached, while 𝐶𝑡 = 0 if 

consensus is not reached. We normalise 𝑈𝑖(0) = 0. Participants need to form expectation over the 

positions of other participants in any round, denoted 𝑃−𝑖𝑡
𝐸 . Hence, 𝐶𝑡

𝐸 = 𝑝𝑟𝑡
𝐸 ·  𝑈𝑖(1) + (1 − 𝑝𝑟𝑡

𝐸) ·

 𝑈𝑖(0) = 𝑝𝑟𝑡
𝐸 ·  𝑈𝑖(1). The notation 𝐶𝑡

𝐸  signifies that the perceived likelihood of consensus is based 

on expectations.  

 

People value success, and consensus clearly establishes a successful endeavour. The second part 

assumes a linear relationship between expected variance and utility. The parameter, 𝛽𝑖, is the 

disagreement aversion parameter, and might be both individual and time-varying, although we do not 

include the possibility of a time-varying 𝛽. The larger the variance, the lower the likelihood of 

success, and therefore our measure of disagreement aversion is simply the variance, where 
𝜕𝑈𝑖𝑡

𝜕𝑉𝑡
< 0. 

 

The third term measures the loss of utility from moving away from the initial position: −𝛼𝑖𝑡(𝑉𝑡−1
𝐸 ) ·

(𝑃𝑖
𝐼 − 𝑃𝑖𝑡)2, where 𝑑𝑖𝑡 = |𝑃𝑖

𝐼 − 𝑃𝑖𝑡| is the distance between the initial position and actual position in 

period 𝑡. Moving away from the initial optimal point is increasingly costly  here quadratic in distance. 

𝛼𝑖𝑡 > 0 measures how much weight participant 𝑖 assigns, in period 𝑡, to the disutility from having 

moved away from the preferred position. 

 

The net benefit (NB) from participating and arriving at period 𝑡 is given by a quasi-linear utility 

function of the type:  

 

𝑁𝐵𝑖𝑡(𝑃𝑖𝑡, 𝑃−𝑖𝑡
𝐸 ) = 𝑈𝑖𝑡(𝑃𝑖𝑡, 𝑃−𝑖𝑡

𝐸 ) − 𝑇𝐶𝑖 · 𝑡                           (2) 
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The second part states that 𝑇𝐶𝑖 is the individual (transaction) cost per round of the process, not 

included the costs of changes in position, which is captured in the utility function . 8 Arriving at time 

𝑡 therefore costs 𝑇𝐶𝑖 · 𝑡. 

 

Dynamics is added by combining the periods and the choices of the participants. We do this by 

including a reciprocity effect. The first period serves as a learning period, and here changes in 

positions can be evaluated. From this point on, the driver of the dynamics in this model is the 

assumption that all participants react positively, if others act positively; other participants move their 

positions towards an average position, thereby generating additional utility also for any participant (a 

positive externality). A good measure for this is observable reduction in the group variance: 𝛼𝑖𝑡 =

𝛼𝑖𝑡(∆𝑉𝑡−1), where ∆𝑉𝑡−1 = 𝑉0 − 𝑉𝑡−1 and with 
𝜕𝛼𝑖𝑡

𝜕∆𝑉𝑡−1
< 0. 

 

The disutility from accepting a position closer towards a period group average is reduced when other 

participants in the proceeding period have closed in on the average position.   

 

For the specification in (1), the first order condition for optimal choice of positions reads: 

 

𝑑𝑈𝑖𝑡(𝑃)

𝑑𝑃𝑖𝑡
|𝑃𝑖𝑡→𝑃𝑡

𝐴 = [
𝑑𝑃𝑟𝑡

𝐸

𝑑𝑉𝑡
·

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
· 𝑈𝑖(𝐶𝑡) − 𝛽𝑖 ·

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
] + 𝛼𝑖𝑡(∆𝑉𝑡−1) · (𝑃𝑖

𝐼 − 𝑃𝑖𝑡)   (3) 

 

We can derive the period optimal position as: 

 

𝑃𝑖𝑡
∗ = 𝑃𝑖

𝐼 +
1

2𝛼𝑖𝑡
(

𝑑𝑃𝑟𝑡
𝐸

𝑑𝑉𝑡
· 𝑈𝑖(𝐶𝑡) + 𝛽𝑖) · (−

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
), if 

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
< 0 (𝑃𝑖𝑡 < 𝑃𝑡

𝐴)            (3𝑎) 

𝑃𝑖𝑡
∗ = 𝑃𝑖

𝐼 −
1

2𝛼𝑖𝑡
(

𝑑𝑃𝑟𝑡
𝐸

𝑑𝑉𝑡
· 𝑈𝑖(𝐶𝑡) + 𝛽𝑖) · (−

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
), if 

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
> 0 (𝑃𝑖𝑡 > 𝑃𝑡

𝐴)            (3𝑏) 

 

How do the participants evaluate the process? From any period, 𝑡, participant 𝑖 will continue to the 

next round, if there exists a future round, 𝑡 + 𝑘, where:   

 
8 The direct costs consist both of opportunity costs of time and travel costs. Both can be properly valued using a standard 

economic valuation method. 
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𝑁𝐵𝑖𝑡+𝑘(𝑃𝑡+𝑘
∗ ) ≥ 𝑁𝐵𝑖𝑡(𝑃𝑖𝑡

∗ ), ∀𝑖           (3𝑐) 

 

This condition says that the participants will continue the process, if there is an expected future round 

that give a higher net benefit to all participants.  

 

However, if at least one participant expects to perceive a loss from continuing, this person will be 

motivated to stop the process. Once the process stops, the variance of the position in that round will 

determine the probability that all participants accept the average position as a final point of the 

process.  

 

An example of the dynamics of the model can be seen in Figure 1a and 1b. Here, a rather high benefit 

/ cost ratio (𝑈(𝐶)/𝑇𝐶 = 15) is used, all parameter values exempt for the initial positions are identical.  

 

Figure 1a: Change in position over time. Figure 1b: Total utility and costs from the 

example of the deliberative process. 

  

Note: Used parameter values: See appendix  

 

 

In the example, all participants have an incentive to move toward a group average until period 4. 

Moreover, for all participants, 𝑁𝐵𝑖4(𝑃𝑖4
∗ ) > 𝑁𝐵𝑖3(𝑃𝑖3

∗ ), and 𝑚𝑎𝑥𝑡𝑁𝐵𝑖𝑡(𝑃𝑖𝑡
∗ ) is for 𝑡 = 4. Here the 

probability of consensus is 𝑃𝑟4
𝐶 = 0.96.9 

 

 
9 Which is to say that there is a 96% likelihood that the three participants accept the outcome. Note that even though the 

positions are still far from fully converged, the probability of consensus is high. This hinges on the specification of the 

probability of consensus relationship, other specification could obviously result in other (lower) probabilities of consensus 

for these three positions.  
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The total net benefit from this process in a cost-benefit perceptive is presented in Figure 1b. There is 

a sharp increase in the utility up to period 3, after which no more benefits occur. This parametrization 

tells a successful story about the process: Fast convergence, large probability of consensus, and large 

utility gain (partly because it takes only 4 rounds to reach this). The values have been chosen 

deliberately to produce this successful situation: Few participants, low TC (compared to utility from 

consensus), and a large 𝛼 parameter to dampen the disutility from repositioning.  

 

We can decompose these results further. (See appendix, Table A1). Changes in 𝑇𝐶𝑖 influence how 

many rounds the participants are willing to engage in. Higher 𝑇𝐶𝑖 reduces the length of the interaction, 

with a resulting drop in the probability of consensus, and sufficiently high, prevent consensus 

altogether. 

 

Reducing 𝑈(𝐶𝑡) sufficiently ends the possibility for consensus. Besides from giving less direct utility, 

reducing 𝑈(𝐶𝑡) also weakens the effect of affecting the probability of consensus, reducing the 

incentive to move position toward the group average.  

 

An increase in 𝛼𝑖𝑡 produces larger disutility and consequently, a smaller change toward the group 

average in optimal. Note that 𝑎1 = 0.0 implies no reciprocity effect. Without this effect, positions are 

not changed much, and the process stops after two rounds, with much lower probability of consensus.  

 

The performance of the process is sensitive to the number of participants. If 𝑛 ≥ 6, then no consensus 

is reached. As the number increases, the ability of individual participants through their action to 

change the variance is reduced. (Individual action has less impact on direct group performance.)  

 

The results are also driven by parameter values attached to individual participants, and an example 

of some results for such changes are reported in Table A2 and Table A3 in the appendix.  

 

Overall, the examples point to the following conclusions. Under most favourable circumstances, the 

deliberation process has its merits as it captures a significant part of the potential net benefit and 

results in a high probability of achieving consensus. The process performs best when incentives to 

response to other participants’ positive behaviour are large, when participants dislike disagreement 

much, when the potential gain from participation is large (measured by the utility of consensus versus 

opportunity costs), and when participants by their individual actions can affect group variance 

significantly, thereby triggering positive response by others.  
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Note that we have included two types of costs in our model. Opportunity costs (transaction costs) of 

the meetings and the utility loss due to moving position away from the preferred position. The second 

cost type is reduced over time due to the reciprocity effect. Without this, the process would not be 

that successful. Moreover, an increase in 𝛼 makes it costlier to move away from the initially preferred 

position. It also has a dynamic effect on the future values of 𝛼𝑖𝑡, since we assume that 𝛼𝑖𝑡 =

𝛼𝑖𝑡(∆𝑉𝑡−1), initiating an even further dampening effect on the willingness to move positions towards 

the group average.  

 

When the utility from achieving consensus increases, then this incentivizes the participants to move 

additionally away from their initially preferred position and toward the group average position. The 

larger utility produces a larger direct increase in the benefit from reducing the variance. Additionally, 

it also has an (indirect) dynamic effect through the reciprocity effect. The increased speed of 

convergence might reduce the number of periods needed to get a high probability of consensus, 

producing larger net benefits by reducing opportunity costs. 

 

 

4. General effects 

This section provides a more comprehensive analysis of factors favourable for the deliberative 

process. Is it possible to identify more general trends, based on the derivation of the optimal period 

position for the participants, and using the examples illustrating the process dynamics? 

  

4.1. Effect of increasing the numbers of participants  

The deliberative process implies inclusion of all relevant views and interests, so one might ask what 

will happen if we increase the number of participants? This connects to a non-trivial degree to the 

previously mentioned Olsonian question of free riding relative to group size. One should expect that, 

in our model, an increasing number of participants will make it harder for the participants’ positions 

to converge. Individuals possess less direct influence on the process, because the individual effect on 

group variance is lowered. 

 

Table 1: Effect of an increase in participants on performance of the deliberative process. 

𝑛 3 6 9 12 15 

𝑃𝑟𝑡∗
𝐶  1.00 0.96 0.54 0.38 0.00 
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Note: Original parameter values except for, 𝑈𝑡(𝐶) = 60, 𝛽 = 2. Other values as given in appendix. 

 

Table 1 effectively shows that our modelled deliberative process is not performing well when the 

number of participants increases. When participants are maximizing their net benefit by stating their 

optimal position, they will evaluate how their costly (to themselves) movement of positions toward 

an average position yield indirect benefits transmitted through the reciprocity effect. Increasing 𝑛 will 

reduce the effect that individual changes in position have on changes in the variance.  

Figure 2: Total costs and expected benefits from increasing the number of participants. 

 

Note: Parameter values as in Table 1.  

 

Figure 2 shows how costs and benefits changes when adding more participants to the process. While 

total costs increase as more participants are involved, the benefit gradually falls. Call 𝑛∗ the number 

of participants where ∑ 𝑁𝐵𝑖
𝑛∗

𝑖=1 > 0 and ∑ 𝑁𝐵𝑖
𝑛∗+1
𝑖=1 < 0, such that 𝑛∗ is the largest number that will 

create a net benefit. For the particular parameter values used in Figure 2, 𝑛∗=13. If 𝑇𝐶𝑖 increases this 

number is reduced and vice versa if decreased. (If 𝑇𝐶𝑖 = 1, then 𝑛∗ = 15 and if 𝑇𝐶𝑖 = 1, then at most 

𝑛∗ = 11). If individual 𝑇𝐶𝑖 varies, then the result changes. For example, if for one participant, 𝑇𝐶𝑗 =

4 , then 𝑛∗ = 11.  

 

Average 

𝑁𝐵 

52.2 23.6 5.3 1.0 0.0 
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4.2. Effect of including more extremely positioned participants 

The deliberative process ideally should be inclusive, and therefore should also be evaluated against 

inclusion of participants holding extreme positions. In Figure 3a almost identical participants only 

meet once, after which full agreement is reached. In Figure 3b, adding one extremely positioned 

participant to an otherwise homogeneous group has no significant effect on the overall performance 

of the process. Interestingly, one extreme participant has the power to move the process closer to its 

preferred initial outcome, caused by the reciprocal nature of the arrangement, where a participant is 

rewarded from making a large move in period 2. Increasing the overall diversity will not change the 

outcome significantly, illustrated in Figure 3c. 

 

Figure 3a: Low variance in 

initial positions. 

Figure 3b: Adding one 

‘extreme’ position participant 

Figure 3c: Adding more 

variation to the process. 

   

Average 𝑁𝐵 = 50.7, 𝑃𝑟𝑡∗
𝐶 = 1.0 Average 𝑁𝐵 = 45.8, 𝑃𝑟𝑡∗

𝐶 = 1.0 Average 𝑁𝐵 = 46.8, 𝑃𝑟𝑡∗
𝐶 = 1.0 

Note, all parameter values except initial positions as described in appendix 

 

 

The deliberative process—at least as outlined in this paper—seems to function well even when 

participants are not relatively alike. This finding is in contrast with, e.g., Esterling, Fung and Lee, 

who state that “participants experience higher satisfaction with deliberation under moderate 

ideological differences than when they are in homogeneous or in highly disparate groups” (2015, 1). 

 

On the contrary, in our setup the participants holding extreme positions are rewarded by reciprocal 

behaviour when moving toward the average. Reciprocity, in other words, acts as the perfect vehicle 

to encourage extreme participants to move towards an average position. This raises the question of 

how sensitive the performance of the process is to a weakening in the reciprocal dynamics? 

 

4.3 Extremely positioned participants with low reciprocity 

Even when participants care only about maximizing their net benefit from participating, the process 

can produce a successful outcome. If an extremely positioned participant is unwilling or hesitant to 

move, having low incentives to position toward the group average, this will have a large negative 
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effect on the performance of the group. The transaction costs that pile up for participating in a series 

of not very fruitful meetings produce shrinks the net benefits from participating. Assume the same 

situation as presented in Figure 2, with the one exemption that participant 6, with an initial position 

of 9, has an unchanged 𝛼 = 5 throughout the process, resulting the dynamics shown in Figure 4a. 

The result is much lower convergence and lower average overall 𝑁𝐵. 

 

Figure 4a: Extreme position with low response. Figure 4b: Removing low-response participant. 

  

Average 𝑁𝐵 = 33.0, 𝑃𝑟𝑡∗
𝐶 = 0.82 Average 𝑁𝐵 = 45.9, 𝑃𝑟𝑡∗

𝐶 = 0.99 

 

 

What would happen if the other participants would “remove” the extreme participant? Figure 4b 

illustrates the situation without participant number 6, the extremely positioned and low responding 

participant. The rest of the group now performs considerably better, both in terms of the probability 

of reaching consensus and regarding average net benefit for the rest of the participants. Obviously,  

consensus-driven model needs only one participant to derail the process.10 Approaches to bypass such 

situations have been suggested, e.g., as a procedure called “unanimity minus one”(See e.g., Herrera-

Viedma et al. 2014). Applying this approach to our setting could mean that all continue if at most one 

participant objects.  

 

From the outset, this result looks promising. Furthermore, if the group members could somehow 

screen each another, then the effect might be similar. In the words of Elinor Ostrom, “If a group of 

users can determine its own membership – including those who agree to use the resources according 

to agreed-upon rules and excluding those who do not agree to these rules – the group has made an 

important first step towards the development of greater trust and reciprocity.” (Ostrom 2000: 149).  

 

 
10 Our results are also compatible with those of Congleton, who through the use of simulations has demonstrated that 

when ignorance is an element, even relatively small increases in the shares of ignorant voters may lead to significantly 

poorer democratic decisions (Congleton 2007; cf. Selb and Lachat 2009). 
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The idea of eliminating extremely positioned individuals from the process opens a number of doors 

not usually addressed by proponents of deliberative democracy. The options of pre-excluding some 

members do not necessarily solve the issue that a deliberative process should be inclusive, e.g., 

include all views and positions to make the outcome as legitimate as possible. As already stated in 

the beginning of section 3, we have embedded the deliberative process in a positive environment, by, 

e.g., letting all participants always move towards a common goal.  

 

Analytically, there is similarity with such insights as Coasean bargaining, log-rolling and the 

economics of ‘clubs’ (Tullock [1959] 2004; Coase 1960; Buchanan and Tullock [1962] 1999; 

Buchanan 1968), but it would be a procedure that would seem not to fit neatly with how democracy 

is usually conceived, and certainly not with the principles underlying normative theories of 

deliberative democracy, including the goal of finding a common understanding among all (relevant) 

participants.  

 

4.4. Changes in preferences 

So far, we have assumed that participants possess stable preferences, where incentives for changing 

positions is driven entirely by direct and indirect benefits from doing so. But what if the deliberative 

procedure entails a preference-transforming process, where, during the interactions, participants 

change their initially preferred outcome? 11 

 

Assume that the participant’s preferred initial position moves a small percentage toward the group 

average in each period. The result (as shown in the appendix) indicate that otherwise poorly badly 

performing processes can increase their performance significantly, if participants, through the 

dynamics of face-to-face encounters with other participants, change what they prefer as their best 

position.  

 

The inclusion of the costs produces limits to the attractiveness of the deliberative process. When the 

process moves forward slowly (e.g., through low responses), the cost issue is relevant. Finally, the 

process performs best when the number of participants is small. Exactly how small or large the 

number of participants can be, before performance is affected, depends on various factors. One factor 

being whether participants during the interaction will experience changes in their preferences, through 

 
11 For some, this describes the main dynamics in the deliberative process (Gabbay, 2007). However, according to List 

(2018), this set-up is not fully realistic, given that public deliberation seldom seems to change anyone’s mind.  
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learning, empathy, persuasion, etc. The issue of whether such processes can enable preference-shifts 

is debatable and to a large extent an empirical question which lends itself poorly to these types of 

general analysis.  

 

 

5. Conclusion 

Incorporating costs into the evaluation of a deliberative process adds some degree of realism to a 

program often characterized by a lack of empirical content (cf. Bohman 1998; Ryfe 2005). Our 

present analysis demonstrates that doing so may make the outcome less attractive than hoped for, or 

at least tacitly assumed, by many of deliberative democracy’s proponents. The cost side also 

highlights that a central issue of the deliberative process is the speed of convergence and the time the 

process is likely to consume, since this affect the costs the participants must incur - an effect mostly 

overlooked.   

 

In fact, disregarding the issue of decision costs to exclusively focus on the supposed benefits of 

deliberation, as most proponents of deliberation have done in practice, may be extremely simplistic. 

While benefits may (or may not) manifest themselves in deliberative processes, this cannot in itself 

be sufficient for making the case for the value of the procedure: Everything comes with costs and 

hence with trade-offs. Furthermore, the theoretical possibility of some potential benefits does not 

guarantee that they will manifest themselves in reality. While too little deliberation in some 

circumstances of social and political life might lead to suboptimal outcomes, too much deliberation 

seems likely to do the same. 

 

The present analysis demonstrates that proponents of deliberation need to show that it is likely (or at 

least plausible) that the time and efforts invested in deliberation will (a) will capture more than only 

a fraction of the potential benefit at stake or (b) even exceed the improvement in the quality of the 

decision made in the sense that the probability of reaching a consensus is sufficiently large. 

 

In the absence of such, it may well be the case that no deliberation is better than deliberation. That is 

not to say that deliberation is of no value, in politics or in other spheres of life. Obviously, it is possible 

that many decisions will be better if more individuals participate, or if more time and resources are 

devoted to the process of considering the pros and cons. However, we have here highlighted the fact 

that choices are not ‘free,’ i.e., that choices never are completely costless. Specifically, by focusing 
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on the potential costs of deliberation relative to the potential benefits, we have been demonstrating 

essentially two things: 

 

First, by only considering the (supposed) benefits of deliberation, the proponents of deliberative 

democracy may be seen as (potentially) vastly overestimating the net value of deliberation. To do so 

is to paint an unrealistically rosy picture of what may be achieved. 

 

Second, even with relatively few participants deliberating the costs may become so relatively high 

relative to the corresponding increase in benefits that no consensus will be reached. At least the 

burden of proof must rest on those theorists who would claim that the benefits of deliberation will 

outweigh the costs. No matter whether the claim is that this will always be the case, or mostly, or just 

some of the time, this cannot merely be postulated. They cannot simply focus on the benefits alone 

and cannot plausibly claim that these are all that matter. 

 

Against these points proponents of deliberative democracy might argue against this that their theories 

are not empirical statements but rather a normative ambition: It deals, to paraphrase Lord Acton, not 

with what is but with what ought to be. But even normative theories must relate to the real world at 

some level: As Kant famously argued, ‘ought’ implies ‘can’, and if deliberative democrats claim that 

we ought to adopt a particular procedure, then we should also be able to address the issue whether it 

is a feasible one at all (cf. Somin 2010, 255f).  Not doing so will in reality amount to what Harold 

Demsetz has termed the “Nirvana fallacy”, where an imperfect reality is compared to a completely 

unrealistic, idealized outcome (Demsetz 1969). 

 

Some might also object that what is truly important about a deliberative process is not the value of 

the outcome of the final decision but rather the intrinsic values of the process itself.  They may see 

the present analysis as unduly focused on consequentialist considerations and thereby may be 

disregarding the possibly intrinsic value derived from the process.  This is to some extent true but 

also beside the larger point made here: Even something having intrinsic value must, at some point, 

be compared to the alternatives if the latter is something of potentially exponentially rising costs; 

being a good citizen (supposed intrinsic value) is not of much value of you are incapable of making 

a decision (instrumental value).  Invoking a postulate that something is of intrinsic value cannot, as 

if by a magic wand, itself make the decision-costs go away. Furthermore, at some point most 

proponents of deliberative democracy themselves invoke the supposed instrumental values of 

deliberation, and if they do so, they cannot simply look at only the one column of the balance sheet. 
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The present analysis has been extremely general. By narrowing the assumptions, there will no doubt 

be the possibility that there may be significant differences in the net value of deliberative processes 

depending, e.g., on the specific forms of deliberation adopted. But together the previous points 

suggest a further one when considering whether to use deliberation as a method for collective 

decision-making: That sometimes the best institutional solution (in terms of producing the optimal 

outcomes) may not be one based on collective deliberation. It might perhaps not a collective-decision 

at all; what constitutional set-up will be optimal will essentially be a question whose answer depends 

on the externalities involved (cf. Buchanan and Tullock [1962] 1999; Bernholz 2012). Voting, for 

example, remains an important democratic alternative, and indeed one that ultimately must be utilized 

even in deliberative processes whenever there is not unanimity. This, no doubt, is part of the reason 

why parliaments and their committees rarely practice unanimity and usually have rules regulating the 

agendas and the length of debates, etc. (cf., e.g., Plott and Levine 1978; Shepsle and Weingast 1981; 

Riker 1982).  As such the analysis conducted here does lend some support to the fundamental insight 

of Buchanan and Tullock in The Calculus of Consent ([1962] 1999): That something less than 

unanimity may be preferable, at least when the issues are not of a very foundational character.   

 

However, another relevant alternative to consider, when the externalities are not significant, is one 

utilizing market-like structures, i.e., including exit options (cf. Vanberg and Congleton 1992; Kurrild-

Klitgaard 2010). That is, when feasible, bilateral agreements between individual decision makers (and 

the possibility of not collaborating again in the future) may be preferable to one-size-for-all collective 

decisions.  In a comparative perspective, it might turn out to be the case that any or all of these 

alternative procedures would result in a more preferable outcome than extensive collective 

deliberation among all decision-makers. 

 

The only way that this over-all picture would be different is if the benefits from deliberation for some 

reason should be expected to increase more rapidly with the number of participants than the 

corresponding costs. We cannot rule such a possibility out in general and a priori, but there are 

certainly no compelling reasons to believe so, and no such plausible argument has been suggested by 

proponents of deliberative democracy, upon whom the burden of proof would certainly have to rest. 

Absent such an argument one must expect that there is only a certain range of individuals within 

which it will likely be optimal to use deliberation as a method for making social choices. Beyond this 

adding more deliberators or spending more time will result in a negative net value. At some point, 
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you just must stop deliberating and choose between hay and water rather than becoming ever more 

hungry and thirsty. 
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Appendix 

 

For all calculations, (if nothing else is mentioned) we use the following parameter values: 𝑈𝑖(𝐶𝑡) =
𝑈(𝐶) = 30, 𝛽𝑖𝑡 = 𝛽 = 1, 𝑎0 = 5, 𝑎1 = 0.5, 𝑇𝐶𝑖 = 2, 𝑛 = 3. Start value = 5% (implying that 𝑃𝑖1 =
(𝑃0

𝐴 − 𝑃𝑖0) · 5% + 𝑃𝑖0) 3 participants with initial position:  𝑃1
𝐼 = 1, 𝑃2

𝐼 = 3, 𝑃3
𝐼 = 8. 

 

Additional material for section 3.  

 

Table A1: Effect of changes in one parameter on the performance of the deliberation process. 

Original Change 𝑡∗ 𝑃𝑟𝑡∗
𝐶  ∑ 𝑁𝐵𝑖  𝑃1𝑡∗

∗  𝑃2𝑡∗
∗  𝑃3𝑡∗

∗  𝑃𝑡∗
𝐴  

- - 4 0.96 56.0 3.4 3.8 4.8 4 

𝑇𝐶𝑖 = 3 𝑇𝐶𝑖 > 4.55 3 0,85 25.5* 2.85 3.62 5.54 4 

𝑇𝐶𝑖 = 3 𝑇𝐶𝑖 > 7.03 0 0 0 - - - - 

𝑈(𝐶𝑡) = 30 𝑈(𝐶𝑡) > 35.5 3 0.95 76.6** 3.36 3.79 4,85 4 

𝑈(𝐶𝑡) = 30 𝑈(𝐶𝑡) < 20.7 0 0 0 - - - - 

𝑎1 = 0.5 𝑎1 = 0.0 2 0.54 11.8 1.97 3.32 6.71 4 

𝑎0 = 5 𝑎0 = 4 3 1 74.7 4 4 4 4 

𝑎0 = 5 𝑎0 = 6 3 0.64 19.5 2.19 3.40 6.41 4 

𝑎0 = 5 𝑎0 > 6.8 0 0 0 - - - - 

𝑛 = 3 𝑛 = 6*** 0 0 0 - - - - 

- 𝑛 = 6, 𝑈(𝐶𝑡) = 40 2 0.57      
*For 𝑇𝐶𝑖 = 4.55. ** For 𝑈(𝐶𝑡) = 35.5. *** Duplicating participants from the original situation.  

 

Increasing 𝑛 is done by duplicating the participants from the original situation (which means 𝑃1
𝐼 =

𝑃4
𝐼 , 𝑃2

𝐼 = 𝑃5
𝐼 and 𝑃3

𝐼 = 𝑃6
𝐼). Thereby the group variance is unchanged, while 

𝜕𝑉𝑡
𝑒

𝜕𝑃𝑖𝑡
 is halved and the 

result holds that for 𝑛 = 6 , no consensus exists. 

 

Table A2: Effect of changing an individual 𝛼𝑖𝑡 on outcome of deliberative process.  

 

Note that an increase in 𝛼3𝑡 by 25%, results in a decrease in all participants position changes, reduces 

the probability of consensus and reduces all participants expected net benefits. A reduction in 𝛼3𝑡 

gives the opposite result. Remarkably, all participants benefit almost identically even though only 

𝛼3𝑡 is subject to the change. 

 

 

 

 

t* = 3 Original +25% in 𝛼3𝑡 Change (%) -25% in 𝛼3𝑡 Change (%) 

𝑃𝑟𝑡∗
𝐶  0.96 0.74 -22.9 0.98 2.4 

𝑁𝐵1(𝑃𝑡
∗) 18.4 10.9 -40.7 21.7 17.8 

𝑁𝐵2(𝑃𝑡
∗) 19.8 12.9 -34.6 22.8 15.3 

𝑁𝐵2(𝑃𝑡
∗) 17.8 9.9 -44.1 21.2 19.3 

Sum NB 56.0 33.8 -39.6 65.7 17.4 

𝑃1𝑡∗
∗  3.4 2.7 -21.2 3.2 6.4 

𝑃2𝑡∗
∗  3.8 3.5 -6,3 3.7 1.9 

𝑃3𝑡∗
∗  4.8 6.2 -29.4 4.1 14.2 
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 Table A3: Effect of changing an individual 𝑼𝒊(𝑪) on outcome of deliberative process. 

 

Note that changes in 𝑇𝐶𝑖 does not affect the optimal choice of position in a round but might affect 

how many rounds are optimal for that participant, and thereby reduces the probability of consensus. 

Changes in 𝑼𝒊(𝑪) does affect both the optimal choice of position in any round and the utility for that 

participant. A sufficiently increase in 𝑈3(𝐶), makes positions converge faster and increase the net 

benefit for all participants. A sufficiently decrease in 𝑼𝟑(𝐶) reducing utility for all participants. 

 

Additional material for section 4. 

 

The effect of preference change on performance of deliberative process.  

In this example, we model preference shifts as follows:  

𝑃𝑖𝑡
· = 𝑃𝑖

𝐼 · (1 + 𝑧)𝑡 +
1

2𝛼𝑖𝑡
(

𝑑𝑃𝑟𝑡
𝐸

𝑑𝑉𝑡
· 𝑈𝑖(𝐶𝑡) + 𝛽𝑖) · (−

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
), if 

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
< 0 (𝑃𝑖𝑡 < 𝑃𝑡

𝐴) 

𝑃𝑖𝑡
∗ = 𝑃𝑖

𝐼 · (1 − 𝑧)𝑡 −
1

2𝛼𝑖𝑡
(

𝑑𝑃𝑟𝑡
𝐸

𝑑𝑉𝑡
· 𝑈𝑖(𝐶𝑡) + 𝛽𝑖) · (−

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
), if 

𝜕𝑉𝑡
𝐸

𝜕𝑃𝑖𝑡
> 0 (𝑃𝑖𝑡 > 𝑃𝑡

𝐴) 

 

Hence, for any given period, we let the initial position be moved towards the average position by a 

factor of (1 ± 𝑧)𝑡. Results presented in Table A4.   

 

Table A4: Effect of preference change on performance of deliberative process.  

 

 

 
 

Note: Same parameter values except for 𝑛 = 6. Initial positions, 1,1,2,3,7,9.   

 

 

 

 𝑡∗ = 4  𝑡∗ = 3  

 Original +25% in 𝑼𝟑(𝑪) Change (%) -25% in 𝑼𝟑(𝑪) Change (%) 

𝑃𝑟𝑡∗
𝐶  0.96 1.00 4.2 0.79 -22.8 

𝑁𝐵1(𝑃𝑡
∗) 18.4 20.1 9.1 11.0 -40.4 

𝑁𝐵2(𝑃𝑡
∗) 19.8 21.5 8.5 13.0 -34.3 

𝑁𝐵2(𝑃𝑡
∗) 17.8 26.7 50.4 5.2 -70.6 

Sum NB 56.0 68.3 22.0 29.2 -47.8 

𝑃1𝑡∗
∗  3.4 3.8 12.4 2.7 -21.2 

𝑃2𝑡∗
∗  3.8 3.8 0.5 3.6 -6.3 

𝑃3𝑡∗
∗  4.8 3.8 20.4 6.2 29.3 

z (%) 0 2 4 6 8 

𝑃𝑟𝑡∗
𝐶  0.43 0.59 0.72 0.82 0.89 

Average 𝑁𝐵 0.6 3.2 5.5 7.3 8.6 


