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We consider a general equilibrium model with vertical preferences

and one or two firms, where workers and consumers are differen-

tiated, respectively, by their sensitivity to effort and their prefer-

ence for quality. Thequestion in this paper iswhether adecentralized

choice throughmajority votewould lead tomore or less competition.

We compare the duopoly and the monopoly cases from the view-

point of each individual, then we deduce the choice of the majority.

We prove that, under concentrated ownership (where owners have

a null density), duopoly is always preferred by the majority; while

under egalitarian ownership (where firms are equally shared by all

the population), the choice of the majority depends on the relative

size of workers’ and consumers’ segments.

1 INTRODUCTION

Collective choice of the best economic policy has always been considered as the responsibility of governments and

leaders, what is commonly called “the social planner.” What if everybody were given the possibility to express his/her

preference? What if the best option were chosen through vote by all individuals, instead of being chosen by a social

planner? The choice between several economic options has to be made on the basis of its global effects on the col-

lectivity, taking into account the interdependence between the markets and having in mind that an individual may be

affected as a consumer, a worker, a shareholder, and so on.

Accounting for the global effects may be of great importance to deal with the choice concerning more or less com-

petition, education issues, development economics, poverty, and so on. This is in particular the case when the links
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between markets cannot be neglected. With differentiated markets, if we consider that the product’s quality results

from theworker’s effort which in turn affects the worker’s utility, the product and the labormarkets are interrelated.

In this paper, the question is whether a decentralized collective choice would lead to more or less competition. We

determine the collective choice through majority voting between monopoly and duopoly in a general equilibrium set-

ting with vertical preferences, under two extreme ownership structures: egalitarian and concentrated.

The largest part of the literature on vertical differentiation has considered partial equilibrium models with con-

sumers on one side and firms on the other (Amir, Jin, Pech, & Tröge, 2016; Anderson, de Palma, & Thisse, 1992; Choi &

Shin, 1992; Li & Zhang, 2016; Mussa & Rosen, 1978;Wauthy, 1996). Workers have been integrated in a less abundant

literature highlighting the role of skills in the product’s quality (Bacchiega, 2007; Gabszewicz & Turrini, 1999, 2000;

Hili, Lahmandi-Ayed, & Lasram, 2015). But even these papers consider partial equilibrium models with separate cat-

egories of agents (firms, workers, and consumers). To our knowledge, only Lutz and Turrini (2006) have considered

vertical differentiationwithin a general equilibriummodel. The choice between partial and general equilibriummodels

maymatter importantly regarding howandwhich economic option a society should choose. In partial equilibriummod-

els, the best option is considered to be the onemaximizing the social welfare given by the sumof firms’, consumers’, and

workers’ surpluses. In a general equilibriummodel, summing utilities has nomeaning. Indeed, each agent is potentially

a worker, a consumer, and a shareholder in firms. What matters for one individual is the indirect utility at equilibrium

resulting from themaximization of his/her utility given his/her income. The aggregation of individual preferences may

occur through several mechanisms, amongwhich we choosemajority voting.

More precisely, we consider an economy with firms producing a vertically differentiated product using labor and a

numéraire as inputs and a population of workers/consumers/shareholders characterized by their preferences for the

product quality and by their sensitivity to effort. Each individual decides to work or not and in which firm and decides

to purchase one unit of the differentiated product or not and fromwhich firm, in order tomaximize his/her utility given

his/her income. Firms set their qualities and prices within a noncooperative game, anticipating market clearing wages.

We compare themonopoly and the duopoly cases from the viewpoint of each individual, thus deducing the preference

of the majority.1 We deal with this issue in two cases. In the first, the ownership is concentrated, i.e., the proportion of

individuals who are shareholders is negligible. In the second, the ownership is egalitarian, i.e., firms are equally shared

by individuals.

Since each individual is at the same time a consumer, aworker, and a shareholder, we distinguish three effectswhich

influence his/her choice between duopoly and monopoly. For a worker/consumer, duopoly is better than monopoly

because competition lowers prices and raises wages. For a shareholder, monopoly is better since monopoly’s profits

are greater than the joint duopoly profit.

Under concentrated ownership, because there is no shareholder effect, the worker/consumer effects dominate.

Indeed, everybody prefers duopoly to monopoly or is indifferent between both. Thus, the majority votes for duopoly.

However, under egalitarian ownership, we show that the preference of the majority depends on the relative extent

of the consumers’ and workers’ segments. Indeed, when the consumers’ segment is large relative to the workers’ one,

duopoly is preferred by themajority. In this case, the consumer/worker effects dominate the shareholder one.

1.1 Related literature

Gabszewicz and Vial (1972) pioneered the analysis of general equilibrium under product market imperfections by

introducing the Cournot–Walras equilibrium. They suppose that firms, which are in a limited number, act strategi-

cally, while consumers are price-takers. They prove that, as the economy is infinitely replicated, the equilibrium out-

come converges to the perfectly competitive one. Many authors pursue this line of research (Bonnisseau & Florig,

2003; Busetto, Codognato, & Ghosal, 2008; d’Aspremont, Ferreira, & Varet, 1997; Gabszewicz & Michel, 1997;

1 Itwould have been preferable to isolate the effect of competition from the effect of diversification considering amultiproductmonopoly. Butwe prove in the

appendix (Remark 1) that amonopolist having the possibility to produce two qualities would always choose to produce a single product.
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Lahmandi-Ayed, 2001). Unlike our model, in those papers differentiation is not considered and there is no decentral-

ized social choice tomake.

Another streamof literature exists on general equilibriummodelswith product differentiation (in the line of Cornet

& Medecin, 2006). But these papers consider only the question of existence and/or uniqueness of equilibrium with a

general abstract modeling of differentiation not specific to a vertical one.

Our paper is situated at the crossroads of general equilibrium and vertical differentiation. To the best of our knowl-

edge, the only paper which deals with vertical differentiation and labor in a general equilibrium framework is Lutz and

Turrini (2006). Authors develop a model which links the labor endowments to the product quality. They consider two

countries. In the first, there is an imperfectly competitive vertically differentiated product market where manufactur-

ing higher quality needs higher labor skills. In the second, there is a perfectly competitive product market where a

large number of firms produce a homogeneous good requiring unskilled labor. Consumers/workers in both countries

are endowed with unskilled and skilled labor and are distributed according to their skill level. They have the choice to

work in the differentiated sector or in the homogenous one and they also have the choice between consuming the high

or low quality of the differentiated product, all residual income being spent in purchasing the homogenous good. Con-

sumers/workers have different initial incomes and are also shareholders in the differentiated sector. Note that firms

producing the differentiated product incur taxes on labor which are redistributed to consumers by the government.

Our model differs from Lutz and Turrini (2006) in several respects. First, labor market is modeled differently; we con-

sider that all consumers/workers have the same level of skills but differ by their sensitivity to effort (rather than a fixed

qualification), choosing between the different options depending on that sensitivity and the level of wages. Second, as

consumers, individuals in our model differ by their intensity of preference for quality whereas Lutz and Turrini (2006)

consider individuals with identical preferences. Finally, whereas Lutz and Turrini (2006) focus on the analysis of the

relation between some characteristics of the labor market (workers’ skills, wages, and the tax rate) and the perfor-

mance of a vertically differentiated productmarket under imperfect competition (in terms of imports and exports), our

paper provides a theoretical approach concerning the outcomeof a vote on the choice betweenmonopoly and duopoly

under two extreme ownership structures.

Our model may also be related to different strands of literature on collective choice. The main single winner voting

systems referred to in the literature are (i) the simple majority voting systems (Miller, 1980) in which the winner is

the candidate who receives more than all the other candidates combined; (ii) plurality voting systems (Denzau & Kats,

1977; Dhillon & Lockwood, 2004; Meir, Polukarov, Rosenschein, & Jennings, 2010) where the candidate who receives

the more votes wins; (iii) ordinal (or preferential) voting systems where voters rank the candidates according to their

ownpreferences—in this category,wefind thedeBorda count (deBorda, 1781; Zahid&deSwart, 2015), Bucklin voting

(Erdelyi, Fellows, Rothe, & Schend, 2015), or the Condorcet method (de Condorcet, 1785; Desmedt & Elkind, 2010;

Miller, 1980; Young, 1988); (iv) cardinal (or rated) voting systems that require the voter to give each candidate a grade

such as in range voting (Smith, 2000) andmajority judgement (Balinski & Laraki, 2011). All those approaches amount to

themajority vote systemwhen the choice is made between only two alternatives, as is the case in ourmodel.

The remainder of the paper is organized as follows. Section 2 describes the basic model. Section 3 provides the

equilibrium for the monopoly and the duopoly cases. In Sections 4 and 5, we analyze, respectively, the concentrated

ownership and the egalitarian ownership cases.We conclude in Section 6. All proofs are given in the appendix.

2 THE BASIC MODEL

Consider an economy with three goods: labor and a numéraire as inputs and an indivisible “differentiated” good as

the unique output (“differentiated” in the sense that it may possibly be of different qualities perceived differently by

consumers).

There is a population of workers/consumers/shareholders. Each individual is endowed with an indivisible unit of

labor and a given quantity e of the numéraire and is doubly characterized by a working parameter 𝛼 ∈ [0, 𝛼]which cap-
tures the worker’s sensitivity to effort, and a consumption parameter 𝜃 ∈ [0, 𝜃], which measures the intensity of the
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consumer’s preference for theproduct’s quality. Individuals are assumed tobeuniformlydistributedover [0, 𝛼] × [0, 𝜃] ,
with a density normalized to 1.

Each worker/consumer (𝛼, 𝜃) chooses sequentially, first to remain idle (W) or to work in the differentiated sector

and in which firm; second, to compose his/her consumption bundle, in particular to consume or not (C) one unit of the

differentiated product and fromwhich firm.

We denote by 𝜆 ≥ 0 the share of each individual in the firm’s profit.

One or two firm(s) produce(s) differentiated product(s). One unit of the differentiated good requires one unit of

labor. Labor is the only input andwages are endogenous since they balance supply and demand on the labormarket (as

will be explained later).

Individuals derive their utility from the consumption of these two goods as follows:

V(x, t) = 𝜃qx + t,

where x is the quantity of the differentiated product of quality q and t is the quantity of the numéraire.

The revenueof the individual stems fromhis/her initial endowment, labor, anddividends. If the individual chooses to

work, he/she receives a wage but must incur a training cost 𝛼q. Thus, the revenue stemming fromworking (to produce

quality q at wage 𝜔) is equal to 𝜔 − 𝛼q. If he/she chooses not to work, he/she receives no wage (and does not have to

be trained), his/her revenue being limited to the initial endowment in the numéraire and to his/her share in the firm’s

profit.

We consider two extreme ownership structures: first, the concentrated ownership case where 𝜆 = 0 for almost

everybody; second, the egalitarian ownership case where 𝜆 = 1

𝜃𝛼
for everybody.

3 THE EQUILIBRIUM

In this section, we determine the equilibrium outcomes in two cases: monopoly and duopoly.

It is worth noting that the ownership structure (whether 𝜆 = 0 or 𝜆 ≠ 0) and therefore the income distribution

(whether 𝜆𝜋 = 0 or 𝜆𝜋 ≠ 0) have effect neither on working/consumption choices nor on the equilibrium prices. This

is true for monopoly as well as for duopoly.

3.1 Monopoly

We consider one manufacturing firm which offers a product qm at price pm. Each worker/consumer chooses first to

work in the differentiated sector or not; second, he/shemakes his/her consumption decision.

We begin by determining the working and consumption decisions of each individual depending on the individual’s

characteristics (𝛼, 𝜃), thewage, the product’s quality, and price (see LemmaA1 in the appendix). This is done comparing

for each individual the indirect utilities resulting, respectively, from theworking option and from idleness. The revenue

in theworkingoptionencompasses thewagediminishedby the required training cost, his/her shares in thefirm’s profit,

and the initial endowment. The revenue in the idleness option is reduced to the two last components. For eachworking

option, taking into account the corresponding revenue, we calculate the optimal consumption bundle by comparing

between consuming one unit of the differentiated good and consuming only the numéraire good, and finally deduce

the resulting indirect utility.

This gives rise to four types of individuals, depending on whether they consume (C) or not (C) and work (W) or not

(W). Note that, due to the linearity of the utility function, theworking decision is independent of the consumption deci-

sion. This allowsus to calculate theproduct’s demandand the supply of labor (see LemmaA2 in the appendix). Thewage

anticipated by the firm is the one which, given the output price it charges, balances supply and demand on the labor

market. Proposition 1 provides the equilibrium outcome for monopoly.

4



Proposition 1 (Monopoly equilibrium).At equilibrium, themonopoly chooses quality q∗m = q, price p∗m = 𝜃q(𝜃+2𝛼)
2(𝜃+𝛼)

, and wage

𝜔
∗
m = 𝛼q𝜃

2(𝜃+𝛼)
, making profit 𝜋∗

m = 𝛼q𝜃
3

4(𝜃+𝛼)
.

Obviously, at equilibrium, without competition and because there are no variable costs of quality provision, the

monopoly is urged to choose themaximal quality possible.

3.2 Duopoly

Consider now two firms 1 and 2 producing two qualities q1 and q2 (with q1 < q2), respectively, at prices p1 and p2.

Firms make their choices in a two step-game where they first choose qualities then prices, anticipating that wages

𝜔1 and𝜔2 adjust to clear the labor market. The game is solved by backward induction.

Each worker/consumer chooses sequentially, first to remain idle (W) or to work in the differentiated sector and in

which firm (Wi, i = 1,2); second, their consumption bundle, in particular to consume or not (C) one unit of the differ-

entiated product and from which firm (Ci, i = 1,2). We begin by determining the working and consumption decisions

of each individual, depending on the individual’s characteristics (𝛼, 𝜃), the wages, the products’ qualities, and prices

(see Lemma A3 in the appendix). There are nine types of individuals depending on whether they remain idle (W) or

work at Firm 1 (W1) or at Firm 2 (W2), and on whether they consume Firm 1’s product (C1), consume Firm 2’s prod-

uct (C2), or consume nothing (C). This yields the labor supplies and demands for Firms 1 and 2 (see Lemma A4 in the

appendix).

Proposition 2 provides the equilibrium outcome for the duopoly.

Proposition 2 (Duopoly equilibrium).At duopoly equilibrium, Firm1 chooses quality q∗
1
= 4

7
q, price p∗

1
= 𝜃q(𝜃+8𝛼)

14(𝜃+𝛼)
, andwage

𝜔
∗
1
= 𝛼𝜃q

2(𝜃+𝛼)
, making profit 𝜋∗

1
= 𝛼q𝜃

3

48(𝜃+𝛼)
;

Firm 2 chooses quality q∗
2
= q, price p∗

2
= 𝜃q(𝜃+4𝛼)

4(𝜃+𝛼)
, and wage𝜔∗

2
= 3𝛼𝜃q

4(𝜃+𝛼)
, making profit 𝜋∗

2
= 7𝛼q𝜃

3

48(𝜃+𝛼)
.

Duopoly leads to the existence of more variety, through a low-cost variant that does not exist in monopoly. At equi-

librium, firmsdifferentiate their products and choose the samequalities asChoi andShin (1992)who consider the same

model with no production cost in a partial equilibrium setting. However, the potential for relevant comparison is lim-

ited by the existence in our model of labor market which results for instance in endogenous costs (wages) having no

equivalent in Choi and Shin.

Corollary 1 provides interesting comparisons betweenmonopoly and duopoly outcomes.

Corollary 1. Comparing the outcomes of equilibria obtained under monopoly (Proposition 1) and duopoly (Proposition 2), we

have

0 <

p∗
1

q∗
1

<

p∗
2
− p∗

1

q∗
2
− q∗

1

<
p∗m
q∗m

< 𝜃

and

0 <
𝜔
∗
m

q∗m
<

𝜔
∗
2
− 𝜔

∗
1

q∗
2
− q∗

1

<

𝜔
∗
1

q∗
1

< 𝛼.

First note that all the products’ demands and labor supplies are proved to be positive (as they have been supposed

to be).

As for products’ demands, Corollary 1 implies that themonopoly’s demand (between
p∗m
q∗m

and 𝜃) is smaller than Firm

2’s demand alone (between
p∗
2
−p∗

1
q∗
2
−q∗

1
and 𝜃) under duopoly. Thus, the consuming population is larger under duopoly than

under monopoly. This is because, under duopoly, there is on the one hand more variety, and on the other hand more

competition, resulting in lower prices.

5



As for labor, the number of workers under monopoly (between 0 and
𝜔
∗
m

q∗m
) is smaller than the number of workers in

Firm 2 alone under duopoly (between 0 and
𝜔
∗
2
−𝜔∗

1
q∗
2
−q∗

1
). Thus there is a greater employment level under duopoly. Again

under duopoly, a more varied offer of labor and higher wages, thanks tomore competition on the labor market, lead to

higher employment.

4 THE CONCENTRATED OWNERSHIP CASE

In this case the proportion of individuals who are shareholders in the firm (monopoly case) or in both firms (duopoly

case) is supposed to be negligible, which means that the individuals who own the firm(s) have a null density so that

they do not weigh on the vote. To determine the outcome of the vote, we calculate and compare the indirect utilities

of each individual under monopoly and duopoly at equilibrium. This will allow us to compare the number of individuals

preferring one option to the number of individuals preferring the other one. Proposition 3 provides the majority vote

outcome between duopoly andmonopoly under concentrated ownership.

Proposition 3 (Vote outcome/Concentrated ownership case). In the concentrated ownership case, all individuals prefer

duopoly to monopoly or are indifferent between both. Hence duopoly is chosen by the majority.

Thismeans that duopoly Pareto-dominatesmonopoly in the concentrated ownership case.When ownership is con-

centrated (that is, 𝜆 = 0 for almost every individual), individuals prefer duopoly to monopoly. Indeed, in this case, as

almost no individual is a shareholder in the firms, the profits are of no interest in their satisfaction. As consumers, they

prefer duopoly which pushes down prices relative to monopoly, thanks to more competition on the product market,

and offers more variety. As workers, they also prefer duopoly as it offers more variety on the labormarket and as com-

petition on the labor market between two firms pushes upwages relative to themonopoly case.

This result is natural, given that this extreme case almost amounts to a partial equilibriummodel where individuals

are only workers/consumers, leading to standard results.

5 THE EGALITARIAN OWNERSHIP CASE

Under egalitarian ownership regime, all individuals are supposed to hold an identical number 𝜆 = 1

𝛼𝜃
of shares in the

firm(s). We again calculate and compare the indirect utilities of each individual under monopoly and duopoly integrat-

ing the profit share in the individuals’ revenues. Proposition 4 provides the outcome of themajority vote resulting from

the comparison.

Proposition4 (Voteoutcome/Egalitarianownership case). In the egalitarian ownership case, denoting by 𝛿 = 𝜃

𝛼
, themajor-

ity votes for duopoly if and only if: 𝛿 > 𝛿1; 𝛿1 ≃ 0.629445.

The comparison between the number of individuals preferring duopoly (SD) and the number of those preferring

monopoly (SM), is given in the (𝛼, 𝜃) space (Figure 1). From Proposition 4 and Figure 1, majority vote leads to duopoly

when 𝛿(= 𝜃

𝛼
) is high enough. Otherwise vote leads tomonopoly.

Recall that each individual is at the same time a shareholder, a consumer, and a worker. The shareholder is more

interested in themonopoly option since themonopoly’s profit is higher than the joint profit under duopoly. Theworker

is more interested in the duopoly option since competition on the labor market raises wages. Finally, the consumer is

more interested in the duopoly option since competition on the productmarket softens prices and offersmore variety.

The choice of each individual results from a trade-off between these effects.

To understand Figure 1, for a fixed value of 𝛼, an increase in 𝜃 pushes up

• Prices undermonopolymore thanunderduopoly. This is clear from the rankingof thederivativeof equilibriumprices

with respect to 𝜃:
𝜕p∗m
𝜕𝜃

>
𝜕p∗

2

𝜕𝜃
>

𝜕p∗
1

𝜕𝜃
.
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F IGURE 1 Vote outcome in the egalitarian ownership case.

F IGURE 2 𝜃 Cross-section of SD − SM: 𝜃 = 18.

• Wages under duopoly more than under monopoly. This can be seen also in the ranking of the derivative of wages

with respect to 𝜃:
𝜕𝜔

∗
m

𝜕𝜃
=

𝜕𝜔
∗
1

𝜕𝜃
<

𝜕𝜔
∗
2

𝜕𝜃
.

• Profits undermonopoly more than under duopoly:
𝜕𝜋

∗
m

𝜕𝜃
>

𝜕(𝜋∗
1
+𝜋∗

2
)

𝜕𝜃
.

For high enough 𝛿, the worker and consumer effects outweigh the shareholder one.

The result we obtain may be seen from another viewpoint. Consider SD − SM (the difference between the number

of individuals preferring duopoly and the number of individuals preferring monopoly) as a function of 𝛼 for a given 𝜃

(Figure 2).Majority vote leads to duopoly when 𝛼 is low and tomonopoly for high levels of 𝛼. Indeed, for low levels of 𝛼,

the workers’ segment is tight, which leads to harder competition between firms on the labormarket and higher wages.

The worker effect, together with the consumer effect which goes in the same direction, dominates the shareholder

effect. A high level of 𝛼 releases competition on the labormarket pushing downwages, allowing the shareholder effect

to dominate the two other ones.

Consider now SD − SM as a function of 𝜃 for a given 𝛼 (Figure 3). Majority vote leads to monopoly for low values

of 𝜃 and to duopoly otherwise. Indeed, for low levels of 𝜃, the consumers’ segment is tight, which hardens competition

on the product market, pushing down prices and profits under duopoly. The shareholder effect dominates the other

effects, leading to preferring monopoly. A high level of 𝜃 releases competition on the product market in the duopoly

case, pushing up prices and profits under duopoly. In this case, the consumer and worker effects dominate the share-

holder one, leading to preferring duopoly.
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F IGURE 3 𝛼 Cross-section of SD − SM: 𝛼 = 8.

6 CONCLUSION

In this paper, we considered vertical differentiation within a general equilibrium model, where individuals are differ-

entiated with respect to their preferences to quality and to their sensitivity to effort.We compared themonopoly and

duopoly cases from the viewpoint of each individual, deducing the preference of the majority in two cases: concen-

trated and egalitarian ownership societies.

We prove that under concentrated ownership, duopoly is always preferred to monopoly. Under egalitarian owner-

ship, themajority’s choice depends on the relative size of the consumers’ andworkers’ segments.We conclude that the

outcome of a decentralized collective choice depends on the ownership structure and the characteristics of the mar-

kets at stake. More importantly, more competition is not necessarily desirable by the majority. More precisely, in the

framework of ourmodel,more competition is desirable regardless of themarkets’ characteristics, onlywhen voters are

excluded from ownership. Beyond the comparison between duopoly and monopoly, the proposed general equilibrium

model allows us to deal with decentralized choice (through vote) between diverse options available to society, taking

into account all the effects on the individuals. The proposed model should for instance allow us to deal with education

issues, development economics issues, the production of public goods, among other questions of interest.
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APPENDIX

Proofs

Weneed Lemmas A1 and A2 in the proof of Proposition 1.

Lemma A1. Table A1 provides for each individual his/her consumption and working decisions and indirect utility, depending

on his/her characteristics (𝛼, 𝜃), the wage, the product’s quality, and price.

Proof of LemmaA1. Consumption decision.Given his/her decision about work, each individual makes his/her consumption

choice to maximize his/her utility. Two cases are possible:

• If he/she has previously chosen (W), then he/she receives the revenue R = 𝜆𝜋m + e.

If he/she consumes (C) one unit of product qm, the budget constraint imposes t = R − pm. The indirect utility obtained

U = (𝜃qm) + (R − pm) = (𝜃qm) + 𝜆𝜋m + e − pm;

If he/she does not consume (C) from the differentiated product, we have t = R and the indirect utility U = 0 + (R) =
𝜆𝜋m + e.

Hence he/she decides to consume one unit of product qm when 𝜃qm > pm, otherwise, he/she does not purchase this product

(he/she consumes only the numéraire).

• If he/she has previously chosen (W), his/her revenue is given by R = 𝜔 + 𝜆𝜋m + e − 𝛼qm.

If he/she consumes the differentiated product (C), he/she obtains the indirect utility U = (𝜃qm) + (𝜔m + 𝜆𝜋m + e −
𝛼qm − pm);

If he/she does not consume the differentiated product (C), he/she obtains the indirect utility U = 0 + (𝜔m + 𝜆𝜋m + e −
𝛼qm).

Again, he/she chooses C if and only if 𝜃qm > pm.

A first conclusion is that the consumption decision is independent of the decision about working or not and of 𝛼, this is due

to the linearity of the utility function.

Decision of working.We have to consider two cases.

• When 𝜃 >
pm
qm

, the individual consumes the differentiated product.

If he/she has previously chosenW, he/she will have the indirect utility U = (𝜃qm) + (𝜔m + 𝜆𝜋m + e − 𝛼qm − pm);

If he/she has previously chosenW, he/she will have the indirect utility U = (𝜃qm) + (𝜆𝜋m + e − pm).

The worker/consumer choosesW if and only if𝜔m > 𝛼qm.

TABLE A1 Consumption/working decisions and indirect utility (UM) of each individual in themonopoly case

α

UM = ωm + λπm + e− αqm UM = λπm + e

UM = θqm + λπm + e− pmC

C
pm
qm

θ

WW ωm
qm

UM = θqm + ωm + λπm + e− αqm − pm

Working

Consumption
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TABLE A2 Consumption/working decisions and indirect utility (UD) of each individual in the duopoly case

Working

W2 W1

C 1

C 2

p2−p1
q2−q1

p1
q1

Consumption

ω2−ω1
q2−q1

ω1
q1

= λ(π1 + π2) + e

= θq1 − αq2 + ω2

−p1 + λ(π1 + π2) + e

= q1(θ− α) + ω1

−p1 + λ(π1 + π2) + e

= θq1 − p1

= q2(θ− α) + ω2

−p2 + λ(π1 + π2) + e

+λ(π1 + π2) + e

−p2 + λ(π1 + π2) + e

= θq2 − p2

+λ(π1 + π2) + e

= θq2 − αq1 + ω1

= ω1 − αq1

+λ(π1 + π2) + e

UD= ω2 − αq2

+λ(π1 + π2) + e

W
α

θ

C
UD UD

UD UD
UD

UD UD UD

• When 𝜃 <
pm
qm

, the individual does not consume the differentiated product.

If he/she has previously chosenW, he/she will obtain the indirect utility U = 0 + (𝜔m + 𝜆𝜋m + e − 𝛼qm).

If he/she has previously chosenW, he/she will have the indirect utility U = 0 + (𝜆𝜋m + e).

The worker/consumer choosesW again if and only if𝜔m > 𝛼qm. ■

Lemma A2. Under monopoly,2 the labor supply in the differentiated sector is 𝜃𝜔m
qm

. The demand for the differentiated product

is 𝛼(𝜃 − pm
qm

).

Proof of LemmaA2. Lemma A2 is easily derived from proof of Lemma A1. ■

Proof of Proposition 1. According to LemmaA2, the equilibriumon the labormarketwrites 𝜃𝜔m
qm

= 𝛼(𝜃 − pm
qm

), which provides

the wage𝜔m = 𝛼

𝜃
(𝜃qm − pm). The profit is then given by 𝜋m = 𝛼(pm(1 + 𝛼

𝜃
) − 𝛼qm)(𝜃 −

pm
qm

).

First order condition (F.O.C) with respect to pm leads to pm = 𝜃qm(𝜃+2𝛼)
2(𝜃+𝛼)

, which yields the profit 𝜋m = 𝛼qm𝜃
3

4(𝜃+𝛼)
.

The profit reaches its maximal value at q∗m = q. This yields𝜔∗
m = 𝛼q𝜃

2(𝜃+𝛼)
, p∗m = 𝜃q(𝜃+2𝛼)

2(𝜃+𝛼)
, 𝜋∗

m = 𝛼q𝜃
3

4(𝜃+𝛼)
, and the helpful values

p∗m
q∗m

= 𝜃(𝜃+2𝛼)
2(𝜃+𝛼)

,
𝜔
∗
m

q∗m
= 𝛼𝜃

2(𝜃+𝛼)
. ■

Weneed Lemmas A3 and A4 in the proof of Proposition 2.

LemmaA3. In the duopoly casewith q1 < q2, Table A2provides for each individual his/her consumption andworking decisions

and indirect utility, depending on his/her characteristics (𝛼, 𝜃), on the wages, the products’ qualities, and prices.

Proof of Lemma A3. We determine the indirect utility for each type of individuals in the same way as in proof of Lemma A1.

The only difference is that in the duopoly case, each individual has the choice between consuming q1, q2 and not consuming;

and working in Firm 1, in Firm 2, and remaining idle.

Wenotice that the consumption decision is independent of theworking decision andof𝛼. Each individual decides to consume

one unit of product q2 when 𝜃(q2 − q1) > (p2 − p1), and decides to consume one unit of product q1 when 𝜃q1 > p1 and 𝜃(q2 −
q1) < (p2 − p1), otherwise he/she purchases neither product q1 nor product q2 (he/she consumes only the numéraire).

2 We consider only interior solutions as we suppose positive product demand and labor supply for the firm.
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The decision of working is independent of 𝜃. Each individual chooses W2 if and only if 𝜔2 − 𝜔1 > 𝛼(q2 − q1), and chooses
W1 if and only if𝜔1 > 𝛼q1 and𝜔2 − 𝜔1 < 𝛼(q2 − q1). Otherwise, he/she remains idle. ■

Lemma A4. Under Duopoly,3 the labor supplies for Firms 1 and 2 are, respectively, 𝜃( 𝜔1
q1

− 𝜔2−𝜔1
q2−q1

) and 𝜃(𝜔2−𝜔1
q2−q1

) and the

demands for products of Firms 1 and 2 are, respectively, 𝛼( p2−p1
q2−q1

− p1
q1
) and 𝛼(𝜃 − p2−p1

q2−q1
).

Proof of LemmaA4. Lemma A4 is easily derived from the proof of Lemma A3. ■

Proof of Proposition 2. According to Lemma A4, equilibrium on the labor market writes

𝛼( p2−p1
q2−q1

− p1
q1
) = 𝜃(𝜔1

q1
− 𝜔2−𝜔1

q2−q1
) and 𝛼(𝜃 − p2−p1

q2−q1
) = 𝜃(𝜔2−𝜔1

q2−q1
), which yields 𝜔1 = 𝛼q1 −

𝛼

𝜃
p1 and 𝜔2 = 𝛼q2 −

𝛼

𝜃
p2.

Inserting the obtained expressions in the firms’ profits given by 𝜋1 = 𝛼(p1 − 𝜔1)(
p2−p1
q2−q1

− p1
q1
) and 𝜋2 = 𝛼(p2 − 𝜔2)(𝜃 −

p2−p1
q2−q1

), and writing F.O.C with respect to prices, yields the equilibrium prices p1 = 𝜃q1(𝜃(q2−q1)+𝛼(4q2−q1)
(𝜃+𝛼)(4q2−q1)

and p2 =

𝜃q2(2𝜃(q2−q1)+𝛼(4q2−q1)
(𝜃+𝛼)(4q2−q1)

and profits at price equilibrium 𝜋1 = 𝛼q2q1(q2−q1)𝜃
3

(𝜃+𝛼)(4q2−q1)2
, 𝜋2 =

4𝛼q2
2
(q2−q1)𝜃

3

(𝜃+𝛼)(4q2−q1)2
.

The equilibrium in qualities is given by q∗
1
= 4

7
q and q∗

2
= q.

At the subgame perfect equilibrium, the wages, prices, and profits are, respectively, given by

𝜔
∗
1
= 𝛼𝜃q

2(𝜃 + 𝛼)
,𝜔∗

2
= 3𝛼𝜃q

4(𝜃 + 𝛼)
;p∗
1
= 𝜃q(𝜃 + 8𝛼)

14(𝜃 + 𝛼)
,p∗
2
= 𝜃q(𝜃 + 4𝛼)

4(𝜃 + 𝛼)
;𝜋∗

1
= 𝛼q𝜃

3

48(𝜃 + 𝛼)
,𝜋∗
2
= 7𝛼q𝜃

3

48(𝜃 + 𝛼)
. ■

Proof of Corollary 1. Simple calculations give
p∗
1
q∗
1
= 𝜃(𝜃+8𝛼)

8(𝜃+𝛼)
,
p∗
2
−p∗

1
q∗
2
−q∗

1
= 𝜃(12𝛼+5𝜃)

12(𝜃+𝛼)
,
𝜔
∗
1

q∗
1
= 7𝛼𝜃

8(𝜃+𝛼)
, and

𝜔
∗
2
−𝜔∗

1
q∗
2
−q∗

1
= 7𝛼𝜃

12(𝜃+𝛼)
, which by simple comparison gives the announced

inequalities. ■

Helpfully for the proofs of Propositions 3 and 4, Lemmas A1 and A3, together with Corollary 1, enable us to divide

the set ([0, 𝛼] × [0, 𝜃]) into 16 areas numbered from 1 to 16, superimposing Tables A1 and A2. Then we assign to each

area its corresponding monopoly and duopoly utilities, respectively, UM and UD. To determine the majority vote, we

have to compare UD and UM on each area. More details on these calculations are given in the online Supporting Infor-

mation in “Details on the Proof of Proposition 3” and “Details on the Proof of Proposition 4.”

Proof of Proposition 3. In the concentrated case, comparisons between UM and UD are summarized in Table A3. Clearly, we

prove that all individuals prefer duopoly to monopoly or are indifferent between both. ■

Proof of Proposition 4. We first compare UM and UD under egalitarian ownership on each of the 16 areas identified above.

Comparisons4 are summarized in Table A4. Second, for each area, we calculate the size of the subarea composed of the indi-

viduals preferring duopoly and of the one composed of the individuals preferring monopoly. Details of these calculations are

given in the online Supporting Information. Finally, we sum up all the subareas preferring duopoly and denote the result by SD

and sum up all the subareas preferring monopoly and denote the result by SM. Thus, SD and SM stand for the number of indi-

viduals preferring, respectively, duopoly and monopoly. We finally compute the difference SD − SM, which yields the following

expression:5

SD − SM =

⎧
⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪
⎩

𝜃(2784𝜃𝛼2 + 1476𝛼𝜃
2
− 133𝜃

3
− 2304𝛼3)

2304(𝜃 + 𝛼)2
if 0 < 𝜃 ≤ 2𝛼,

𝜃(402𝛼𝜃
2
+ 573𝜃𝛼2 − 19𝜃

3
− 576𝛼3)

576(𝜃 + 𝛼)2
if 2𝛼 < 𝜃 < 3𝛼,

𝜃𝛼(479𝜃
2
− 𝜃𝛼 + 49𝜃 − 1152𝛼2)
1152(𝜃 + 𝛼)2

if 3𝛼 < 𝜃.

3 We consider only interior solutions as we suppose positive products’ demands and labor supplies for all firms.

4 When 𝜃 = 3𝛼, all individuals of area 1 are indifferent between the two options. Hence, assigning the vote of these individuals to monopoly or duopoly is

arbitrary and anyway does not affect themajority voting.

5 It is worth noting that there is a discontinuity of SD − SM at 𝜃 = 3𝛼, due to the fact that on area 1 (Table A4), the differenceUM − UD , which does not depend

on the individuals’ characteristics, is negative for every individual of the area when 𝜃 < 3𝛼 and becomes positive for everybody when 𝜃 > 3𝛼. For 𝜃 = 3𝛼, all

individuals of area 1 are indifferent betweenmonopoly and duopoly. Their distribution between the two options, necessarily arbitrary, has no importance as it

does not anyway change themajority vote (duopoly).
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Note that SD − SMmay be expressed as function of 𝛿 = 𝜃

𝛼
.

• For0 < 𝜃 ≤ 2𝛼, equivalent to0 < 𝛿 ≤ 2, SD − SM is of the same sign as−133𝛿3 + 1476𝛿2 + 2784𝛿 − 2304.We show that

it is negative over the interval ]0,0.629445[ and positive over the interval ]0.629445,2].

• For 2𝛼 < 𝜃 < 3𝛼, equivalent to 2 < 𝛿 < 3, SD − SM is of the same sign as −19𝛿3 + 402𝛿2 + 573𝛿 − 573. We show that it

is positive over the interval ]2,3[.

• For 𝜃 > 3𝛼, equivalent to 𝛿 > 3, SD − SM is of the same sign as 479𝛼𝛿2 + (49 − 𝛼)𝛿 − 1152𝛼. We show that it is positive

over the interval ]3,+∞[. ■

Remark 1 (Multiproduct monopoly ). A monopolist having the possibility to produce two products will always choose to

produce a single product.

Indeed, suppose that amonopolist produces two active qualities. This entails necessarily 0 <
p1
q1

<
p2−p1
q2−q1

. Necessary

F.O.Cs imply p∗
1
= 𝜃̄q1(2𝛼̄+𝜃̄)

2(𝜃̄+𝛼̄) and p∗
2
= 𝜃̄q2(2𝛼̄+𝜃̄)

2(𝜃̄+𝛼̄) . Thus,
p∗
1
q1

=
p∗
2
−p∗

1
q2−q1

, which is in contradiction with the initial assumption.
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