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1 Introduction

Abundant experimental and empirical evidence shows that individuals display altruistic pref-
erences (see among others Buurman et al., 2012, Konow, 2010, Tonin and Vlassopoulos, 2010,
2015, Imas, 2014, Lilley and Slonim, 2014, Ottoni-Wilhelm et al., 2014, Charness et al., 2016,
and Dur and van Lent, 2018). As defined by Fehr and Schmidt (2006) “A person is altruistic
if her utility increases with the well-being of other people”. Altruistic employees are not only
interested in their “egoistic” payoff, but also in the customers’ well-being. More specifically,
they internalize in their own utility the effects that both prices and quality entail for customers’
utility. When this is the case, employees also care about the price charged by the firms they
work for and the firms can extract a lower amount of surplus from their customers for any given
level of quality (see Manna, 2017).

The assumption that employees care about the customers’ utility fits the case of non-profits
organizations or firms providing public good services, such as health care and education.! By
using the German Socio-Economic Panel (GSOEP), Dur and Zoutenbier (2015) find that em-
ployees who work in the caring industries are significantly more altruistic than employees work-
ing in other sectors.? When the analysis focuses on these sectors, it is important to take into
account that in many countries these services are provided by both public and private firms that
are heterogenous since they maximize different objective functions.® As an example, consider
residential care services for the elderly that, in Europe, are provided by both the public and the
private sector.

In this paper, we consider a setting where private firms maximize profits, whereas public
(i.e., state-owned) firms care about both profits and their customers’ well-being. In doing so,
we follow the extensive literature on socially concerned firms (see, among others, Kopel and
Brand, 2012, Kopel et al., 2014, and Kopel and Putz, 2021). In this environment, we show
how product market competition affects the firms’ hiring decision between an altruistic and
a selfish employee, and its ensuing effect on market outcomes. Ultimately, we are interested
in determining the firms’ optimal ownership structure (between nationalization, privatization,
and mixed duopoly) as function of product market competition. We build a model in which
firms compete against each other on prices and the quality of the service provided. Quality
depends on the effort exerted by employees. As employees may be given different incentives
to provide effort there exists some degree of vertical differentiation between firms. However,

quality and price are not the only variables that customers take into account when they decide

'In health-care markets, for example, Arrow (1963) emphasizes the importance of a physician’s
altruism to provide high quality medical care.

2The German Socio-Economic Panel data (GSOEP) is a representative panel study of the resident
population in Germany. Dur and Zoutenbier (2015) classify as caring industries: Education and Sport,
Health Service, Service Industries, Voluntary Church, and Private Household.

3In the education and health-care sectors, many European markets are dominated by public firms,
but in the United States these sectors are mixed oligopolies. In this respect, our paper contributes to the
literature of mixed oligopolies (see for a survey Fraja and Delbono, 1990, and Nett, 1993). For recent
surveys on education and health care, see also Barros and Siciliani (2012), and Urquiola (2016).

“Eurofound (2017) documents a great deal of heterogeneity in the provision of elderly care across
FEuropean countries: private, for-profit provision is especially common in countries such as Germany and
the UK, whereas public-sector provision is prevalent in Nordic countries.



which service to buy. Firms may also offer heterogeneous services and attract different types of
consumers. Therefore, there also exists some degree of horizontal differentiation between firms
which impacts on customers’ choice. For instance, the educational services provided by public
and private schools may differ with respect to, among other things, their religious connotation,
the offering of sports activities, and/or the primary language of instruction. To incorporate
this aspect and model competition, we use a Hotelling framework where a public and a private
firm compete to attract customers. In the model, each firm initially decides whether to hire an
altruistic or a self-interested employee.

We find that the public firm always hires an altruistic employee, whereas the private firm
will hire a selfish employee when services are sufficiently differentiated. To understand why,
consider that altruistic employees limit the price that firms can charge to their customers. This
is more detrimental to the private than to the public firm because the latter also cares about
the customers’ well-being. When services are sufficiently differentiated, the private firm does
not find it profitable to start a price war with the public firm and prefers to hire a self-interested
employee. In contrast, when firms offer similar services, non-captive customers have alternative
options and the private firm must hire an altruistic employee to attract these customers.

When both firms maximize profits or both firms are public, they always hire altruistic
employees irrespective of the degree of competition in the market. Indeed, if one firm hires
an altruistic employee, its quality is higher than the quality provided by its competitor. With
higher quality, this firm would obtain a comparative advantage in terms of demand and price.
However, if one firm hires an altruistic employee, the best response of its rival is to follow suit.

Since the quality provided in the market depends on the effort exerted by the employees,
whether firms hire selfish or altruistic employees critically impact on quality and customers’
well-being. In the second part of the manuscript, we study under which market configuration
(between full public or private provision, and mixed-duopoly) consumers are better off and
aggregate quality is maximized. Consider first the case in which the public firm is more efficient
than the private one. We find that consumers benefit from having a mixed duopoly environment.
This is particularly the case when competition in the market is mild. In that case, only the
public firm hires an altruistic employee and the increase in its quality offsets the reduction
in the quality provided by the private firm. This result is obtained regardless of whether the
social planner takes into account the aggregate quality in the market or the consumers’ overall
utility. Suppose that the public firm is instead less efficient than the private one. If so, our
results differ depending of what the main objective of the social planner is. More specifically,
if the social planner mostly cares about quality, our model suggests that consumers always
benefit from the privatization of the public firm. In contrast, if the social planner maximizes
the overall consumers’ utility, privatization is desirable only if the public firm is particularly
inefficient. When the difference in efficiency between the private and the public firm is not
too high and competition among them is severe, consumers find it beneficial to have a mixed
duopoly environment in which both firms hire altruistic employees. Interestingly, if competition
is mild instead, consumers might prefer to have only public firms in the market. This is because

the reduction in prices outweighs that in quality.



Determining under which conditions the privatization of the public firm improves quality
and the overall customers’ utility is a relevant question particularly in sectors where quality
is a major concern as firms strive to provide better services to attract customers. A suitable
example is the health-care sector where one key objective of recent reforms, like the Medicare
and Medicaid programmes in the US, was to increase quality. For this reason, privatization has
been a policy topic in mixed oligopolies. Matsumura (1998) and Ishibashi and Kaneko (2008)
show that a partial privatization of the public firm, whose objective is a weighted sum of profit
and social welfare, is a valuable policy for the government. Recently, Xu and Lee (2019) study
the desirability of privatizing the public firm in a mixed duopoly model that allows for bilateral
trade and assumes that the private firm is socially concerned. Differently from these papers, we
show that whether customers benefit from the privatization of the public firm crucially depends

on the degree of competition in the market and the employees’ degree of altruism.

Literature review. This paper is related to the strand of the economic literature on psycho-
logical incentives that considers the interaction between employees’ altruism and monetary
incentives. In this literature, the idea is that employees derive non-monetary benefits from pro-
viding some types of services (see Biglaiser and Ma, 2007, Buurman et al., 2012, and Dur and
Zoutenbier, 2014). This idea has mainly been referred to public service employees (see among
others Bond and Glode, 2014, and Jaimovich and Rud, 2014). In particular, most studies have
argued that public service employees are eager to serve the others and satisfy the customers’
needs (see Francois, 2000, 2007, Glazer, 2004, Prendergast, 2007, and Macchiavello, 2008). As a
result, this literature has emphasized how, especially in the public service or non-profit sectors,
employers can extract labor donations from motivated employees (see Francois and Vlassopou-
los, 2008, for a survey).> Other relevant papers in this literature consider the self-selection and
workplace behavior of intrinsically motivated workers (see among others Besley and Ghatak,
2005, Brekke and Nyborg, 2008, 2010, Dur and Zoutenbier, 2015, and Barigozzi and Burani,
2016). Differently from our paper, previous papers in the literature do not focus on the role
played by competition between firms in affecting their hiring decision and in shaping the mon-
etary incentives paid to the employees. Notable exceptions are the papers by Bénabou and
Tirole (2016) and Barigozzi and Burani (2019). However, in both papers firms are homogenous
in their objective functions even if they are perceived differently from the employees. Instead,
in our model firms differ in their objective functions and this will be crucial in influencing their
hiring decisions. Our paper is also related to those by Kosfeld and von Siemens (2009, 2011),
and von Siemens and Kosfeld (2014) in which the authors study the self-selection of workers
differing in their motivation to cooperate, considering team production and adverse selection.
They find that workers sort into firms that either involve high bonus and no cooperation or no

bonus and cooperation.b

°In a recent paper, Barigozzi and Manna (2020) show that the presence of envious employees in
mission-oriented organizations limits the employer’s ability to extract labor donation from motivated
employees.

5Cerrone and Manna (2018) study how heterogeneity in intrinsic motivation affects the optimal
contract offered to employees in teams.



Closely related to the current paper is Manna (2017). By using a Salop model, Manna
(2017) shows that profit-maximizing firms always hire altruistic employees even when they
would have been better off hiring selfish employees. In the current manuscript, we show that,
in an environment where firms are heterogenous in their objective functions, different equilibria
emerge depending on the degree of competition in the market. Considering competition between
a profit-maximizing and a socially-concerned firm, our paper is related to Kopel and Brand
(2012), Kopel et al. (2014), and particularly close to Kopel and Putz (2021). In this recent
paper, Kopel and Putz (2021) study a duopoly market where a socially concerned firm hires
an intrinsically motivated manager to compete against a profit-maximizing firm that is simply
interested in maximizing compensation. They show that the socially concerned firm might prefer
a flat wage for compensating its motivated manager rather than a variable bonus. Differently
from this paper, the focus of our analysis is on the firms’ hiring decision and optimal ownership
structure.

Within the literature on the effects of competition on managerial incentives, our paper is
related to Raith (2003), wherein the author examines how the degree of competition among
firms in an industry with free entry and exit impacts on the wages paid to their employees.
The effect of competition on wages and effort takes place through a change in the equilibrium
number of firms in the industry. The results suggest an unambiguously positive relationship
between competition and wages. Baggs and De Bettignies (2007) also study how product
market competition affects employee effort and firm efficiency. They show that the impact
of competition differs depending on agency costs. Similar to their paper, we use a spatial
competition model in which firms offer both horizontally and vertically differentiated products.
However, differently from their analysis the main objective of this paper is to determine how
competition affects the firms’ hiring decision and through this channel the monetary incentives
employees receive.

The paper is also related to the literature on strategic delegation (see among others Schelling,
1960, Vickers, 1985, Fershtman and Judd, 1987, and Sklivas, 1987). This literature shows that
delegating authority over a strategic decision (e.g., price or quantity) to a manager can enable
the firm to commit to a more or less aggressive competitive stance. Similarly, in our manuscript
employers can hire altruistic employees to convince the rivals that they will pursue a more
aggressive behavior: as such employees also care about the customers’ utility, the employers
will find it profitable to decrease the price and/or increase the quality. Thus, the choice of
hiring altruistic or selfish employees serves as a commitment device. However, differently from
this literature, the employees do not directly choose price or quality, but only carry out a

productive task.

Outline. The remainder of the paper proceeds as follows. In Section 2 we present the set-up
and in Section 3 we characterize the equilibrium of the model; in Section 4 we illustrate the
conditions under which the privatization of the public firm increases quality and customers’

well-being; in Section 5 we provide concluding remarks.



2 The model

There are three types of actors in the model: customers, firms, and employees. A continuum
of customers of mass 1 is distributed uniformly on a Hotelling line (Hotelling, 1929), whose
distance is normalized to 1. There are two firms, A and B, that operate in the market and
that are positioned at the two extremes of the Hotelling line. Each firm’s owner hires an
employee offering him a contract specifying the quality of the product ¢ and wage w. After the
employment decision, the firms offer imperfectly substitutable services, competing against each
other on quality ¢ and prices p. In what follows, we describe in detail the utility functions of

each actor of the model.

Customers. Each customer buys exactly one unit of the good. A customer k who is located

between firm A and firm B enjoys a utility of

Uar = v(ga) —pa — txag, if he buys the service from firm A,

Upr = v(gg) — pg —t (1 — x ), if he buys the service from firm B,

where v(g;) = U+ ¢; represents the customer’s gross benefit from the good offered by firm ¢ with
i = A, B. Customers derive a non-negative utility ¥ from the good irrespective of its quality,
i.e. © > 0.7 The distance between firm A and customer k is denoted by x4z, and customer
k incurs a transportation cost of t x4; to travel to firm A. Similarly, the distance between
firm B and customer k is denoted by (1 — z 4%), and customer k incurs a transportation cost of
t(1 — z4x) to firm B. The products offered by the firms are horizontally differentiated and the
exogenous parameter t represents the degree of horizontal differentiation of the services offered
by the firms. When t is low, firms offer similar services and product market competition is

tough.

Firms. Without loss of generality, we assume that firm A is private and maximizes its profits,
whereas firm B is public and does not only care about its profits, but also about the customers’
utilities:

TA=pada—wa, (1)
Yp=pB dB—wB+()z(UA —f—UB), (2)

where p; and d; are the price and the demand of firm i, respectively, and w; the wage paid to its
employee with i = A, B. The specification of the public firm’s objective function is commonly
used in the large literature on socially concerned firms mentioned in the introduction and in the

related literature.® The parameter o € [0, 1] represents the weight that the public firm puts on

"The model is solved under the assumption that the market is covered. In particular, we assume that
the parameter v is sufficiently high so that customers always obtain a non-negative utility from buying
the service.

8Brekke et al. (2008, 2012) also adopt a similar objective function for hospitals as they have altruistic
preferences towards their patients. Unlike our model, Brekke et al. (2012) also suppose that the public
firm can keep only a fraction of its profits. In particular, they introduce a parameter § that measures the
degree to which the public firm is profit-constrained. A similar formalization is also used by Glaeser and



the consumers’ well-being. If & = 0 both firms are profit-maximizers, while if & > 0 the public
firm also cares about the well-being of the average customer buying the product from firm A
and firm B denoted by U 4 and U p:?

_ t . _ t -
Ua=T+qa—pa— 5 Up=1+4qp—pp—5(1-12), (3)

where Z is the location of the marginal consumer who is indifferent between firm A and firm B.

Employees. The employees are wealth constrained with zero initial wealth and have a reserva-
tion wage of zero. They have quadratic effort costs, which are observable to the employer. The
exerted effort determines the quality of the services. Thus, the products are also vertically dif-
ferentiated. Similarly to Delfgaauw and Dur (2008) and Manna (2017), quality ¢ is normalized
in such a way that it linearly depends on the employees’ effort, that is assumed to be observable
by the employer.

The key assumption of the model is that employees may have altruistic preferences towards
their customers. The parameter # measures the employees’ altruism. There are two types of
employees: self-interested employees with § = 0 and altruistic (or motivated) employees with
0 > 0, and their type is observable.! The employees’ utility function consists of their own
egoistic payoff, given by the difference between wage and effort costs, and their altruistic payoff.
Therefore, the utility of an employee who works in firm A or in firm B is given, respectively, by

the following:
4 _
Va= wa— % a4 + 04U (g4, 48, pA, PB);

(4)
Vi = BB 2 77

5= wp— 54 +08Un(44,98, 04, PB);

where 3; represents the employees’ cost of exerting effort by working in firm ¢. We can normalize

Ba =1and set fp = € (0,2). More details on this parameter, as well as the discussion of the

key assumptions of the model, are provided in the next subsection.

Timing of the model. In stage 1, each employer decides whether to hire an altruistic or a
self-interested employee; in stage 2, each employer offers a contract in terms of the wage and
the effort to his employee. Each employee accepts any contract which yields an expected utility
of at least his reservation utility of 0; in stage 3, employees produce the good exerting the effort
determined by the contract and the firms set the price that maximizes their utilities; finally, in

stage 4, customers choose from which firm to buy the good.

Shleifer (2001) and Ghatak and Mueller (2011) to distinguish between non-profit and for-profit firms and
is relevant for any market where a regulator places a constraint on the public firms’ ability to distribute
profits. Our main results would not qualitatively change if the public firm maximized a weighted function
of its profits and customers’ well-being. The weight the public firm attaches to consumers’ well-being
is exogenously given, whereas other authors endogenize this parameter and study its strategic choice by
the firms’ owners (e.g., see Planer-Friedrich and Sahm, 2020, and Barcena-Ruiz and Sagasta, 2021).
9The employees’ utilities are not included in the public firm’s maximization problem. As there is
complete information about the employees’ types, the employers need not offer an information rent to
the employees and the participation constraints bind. Therefore, employees’ utilities are equal to 0.
Throughout the paper, we will use the terms altruistic and motivated interchangeably.



The equilibrium concept we employ is that of subgame perfection. All the mathematical com-

putations and proofs of the results are provided in the appendix.

2.1 Discussion of the assumptions of the model

Some assumptions of the model deserve a detailed discussion.

Altruistic employees. We assume that employees might care about their customers’ well-being.
Several articles in the economics literature argue that doctors and nurses may benefit from taking
care of their patients and therefore they may display altruistic preferences (see Ma, 2007, and
Biglaiser and Ma, 2007). Interestingly, Ellis and McGuire (1986) define doctors as “perfect” if
they give the same weight to their monetary compensation and to the patients’ utility. Other
suitable examples of altruistic employees are scientists who may feel elated if they discover a cure
for a disease, teachers and professors who may be glad to teach to young students and develop
methods to improve their learning process, workers in the leisure industry (e.g., recreation,
entertainment, sports, tourism) who may find their job fulfilling if they succeed in improving
the customers’ experience.

It is also important to note that, in the current manuscript, employees might care about
their customers irrespective of whether the firm is public or private. This is because both types
of firms offer services that the employees might value. In Heyes (2005), Delfgaauw and Dur
(2010), and Barigozzi and Burani (2019), motivated workers obtain a non-monetary benefit
only when employed by non-profit organizations. In these papers non-profit organizations have

a comparative advantage in hiring motivated workers.

Is the public firm more inefficient than the private? Some empirical papers provide evidence
showing that the public firm is less efficient than the private one (see, for a survey, Megginson
and Netter, 2001, and Kikeri and Nellis, 2002). In our model, this inefficiency would be reflected
by the parameter [ € [1,2): in this case, the employees’ cost of exerting effort is weakly higher
in the public firm. This parameter could be interpreted as some additional bureaucratic costs
that the employees might incur by working in the public firm instead of working in the private
one. An alternative interpretation of this parameter is provided by Delfgaauw and Dur (2008)
who show that the public firms attract lazier employees with a high cost of exerting effort.
However, we can also think of markets that can be served more efficiently by a public firm (e.g.
natural monopolies). For this reason, our analysis also considers the case in which g € (0,1).
However, to guarantee that all the prices and quality levels provided by each firm are positive,
the parameter 5 cannot be too low. All the assumptions on the parameters with their respective

justifications are reported in the Appendix.

Public firm’s objective function. In our model, a public firm maximizes its own profits and
the utilities of all customers in the market. Therefore, what we define as a public firm is in

fact a socially-concerned firm (in addition to the papers already cited in the introduction and



in the related literature, see, among others, Planer-Friedrich and Sahm, 2018, and Arya et al.,
2019). Unlike a benevolent government, which may be interested in maximizing social welfare,
we have in mind a local public agency that is in charge of providing educational or health-care
services in a given area, or a non-profit organization. In these cases, the fact that this public
firm does not internalize the rival’s profits may be plausible. By caring about the surplus of all
consumers, and not just about its own customers, our public firm is not customer-oriented in
the sense of Planer-Friedrich and Sahm (2018). A justification for considering all consumers,
and not only its own, is provided by Planer-Friedrich and Sahm (2018), which shows that when
firms can endogenously choose their corporate culture (i.e., whether to care for all consumers
or only for its own), they would prefer to care for all consumers. It is important to stress that
the gist of our analysis would not be affected if only the utility of its own customers entered

the public firm’s objective function.

Firms compete on quality. After the hiring decision, firms compete against each other on prices
and quality of the service provided. In the literature on health-care provision, the idea that
hospitals compete on quality to attract patients is well-established. Indeed, one of the main
objectives of recent reforms in several countries is to stimulate competition in order to increase
quality. In the US the Medicare and Medicaid programmes allow every hospital to receive a
Diagnosis-Related Group (DRG) tariff for every patient admitted for treatment, which may in-
duce them to increase the quality of the services provided. Every country has developed its own
version of the DRG system. The UK, France, Canada and Australia have introduced Health-care
Resource Group (HRGs), Groups Homogenes de Malades (GHMs), Case-Mix Groups (CMGs),
and Australian National DRGs (AN-DRGs), respectively. Similarly, profit and non-profit or-
ganizations compete on both dimensions in the residential care market, where services can be

highly differentiated and prices vary widely (e.g., for the UK see Forder and Allan, 2011).

Perfect competition in the labor market. The number of employees of each type is assumed
to be at least equal to 2, so that there is perfect competition in the labor market. In this way,
we abstract from potential problems concerning the firms’ selection of employees with different
degrees of altruism when they are in limited supply. This assumption allows us to focus on
the impact of the presence of altruistic employees on firms’ performance and on the customers’
well-being in a setting where the public firm is profit-constrained, which is the main purpose of

the article.

3 Firms’ hiring decision and equilibrium outcome

The equilibrium is determined by backward induction. In the last stage of the game, customers
choose from which firm to buy the good. Customer [, who is located between the two firms,
is indifferent between firm A and B if his utility from buying the product from firm A, Uy, is
equal to his utility from buying the product from firm B, Upg;. This implies that the demands



for firms A and B are:

(g4 —gB) + (pB — pa) . s — l_i_(QB_QA)‘i‘(pA_pB)' (5)

2t ’ 2 ot

1
da = 54‘

Knowing the demand functions, firms A and B choose price and quality to maximize equations

(1) and (2), respectively, subject to the employees’ participation constraint:

1 _
wa — §q% + 04U a(qa, qB,pa,pB) > 0;
(6)

wB — quB + HBUB(QA7QB7PA7PB) > 0.

Each firm’s payoff when it employs an altruistic or a selfish employee is analyzed for any possible
combination of types hired by the rival firm. This allows us to compare the firms’ benefits and
to analyze their hiring decision in Stage 1. To understand the intuition behind the firms’ hiring
decisions, it is useful to highlight the distinction and the similarities between private and public
firms as well as between selfish and altruistic employees. Despite their different objectives, in
stage 2 both the public and the private firm will offer a contract that leaves no rent to their
chosen employee, that is, the participation constraints (6) will always bind in equilibrium. Being
uninterested in the customer’s wellbeing, a selfish employee can only be paid through the wage.
Conversely, an altruistic employee can be compensated through a combination of wage and
customers’ surplus. Then, due to their shared interest in the customers’ wellbeing, the public
firm always finds it less costly to hire the altruistic employee as s/he can be compensated by
increasing customers’ surplus. More notably, whether the private firm also hires the altruistic
employee hinges on the degree of competition in the market, which is captured in the model by
the parameter t. Consider that, unlike the public firm, the private firm is willing to extract as
much customers’ surplus as it can. When competition is stiff (i.e., ¢ is low), customers are not
loyal to the closer firm, but will choose the one which offers more surplus via the pair (g, p),
independently of their degree of inertia. Then, to avoid losing excessive business to the public
firm, the private firm must compete in customers’ surplus. If so, hiring altruistic employees
becomes particularly attractive: the private firm must necessarily increase customers’ surplus
and, by doing so, it already compensates its altruistic employee for the effort provided. By
contrast, when competition is mild (i.e., ¢ is high), customers’ decisions are mostly driven by
their proximity to the firms. Thus, because of customers’ inertia, the private firm prefers to hire
the selfish employee: since the firm leaves little surplus to customers, the altruistic employee
would be paid mostly with the wage. Although the altruistic employee would request a lower
salary than the self-interested employee to deliver the same quality-price pair (g, p), the public
firm would react to the private firm’s choice of hiring an altruistic employee by raising customers’
surplus. Consequently, the private firm must raise quality and lower the price whenever it hires
an altruistic employee. Lemma 1 shows that the public firm will hire an altruistic employee

whenever it is sufficiently socially concerned.

Lemma 1. There exists a threshold level of o < 1 above which hiring an altruistic employee is

always a dominant strategy for a public firm.

10



Irrespective of the private firm’s hiring decision, the public firm always prefers to hire an
altruistic employee, unless « is very low. Both the public firm and the altruistic employee care
about the customers’ well-being. As « increases, their preferences are more aligned and the
public firm always benefits from hiring him. This result is illustrated in the next figures in
which we compare public firm’s benefits as functions of a when: (i) only the public firm hires
the altruistic employee (blue curve) with respect to the case in which both firms hire selfish
employees (orange curve), see the first graph in Figure 1; (ii) both firms hire the altruistic
employee (blue curve) with respect to the case in which only the private firm does (orange
curve), see the second graph in Figure 1. It is worth observing that public firm’s benefits are
increasing in a. Moreover, the blue curves are steeper than the orange ones, meaning that an
increase in « has a stronger positive impact on public firm’s benefits in the case in which it
hires the altruistic employee. In both figures, the parameters take the following values: ¢t = 0.7,
0 =0.2,7=0.2, and B = 1.2. Note that, for these values of the parameters, the blue curves
are above the orange curves when o > 0.212 (first graph) and when « > 0.124 (second graph).

Figure 1: Comparison public firm’s benefits as functions of a. The superscripts
SM,SS, MS, MM refer to the four possible scenarios. More specifically, the first (resp. sec-
ond) letter indicates the private (resp. public) firm’s hiring decision between a selfish and a
motivated employee. The parameters take the following values: ¢t = 0.7, § = 0.2, 7 = 0.2, and
8 =12
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The private firm makes its hiring decision, knowing that the public firm will always hire the
altruistic employee as it is socially concerned. We find that the private firm’s hiring decision
crucially depends on the degree of competition in the market. In particular, there exists a
threshold value of ¢ below which the private firm also benefits from hiring an altruistic employee.
If competition in the market is severe as firms offer similar services, non-captive customers who
are around 1/2 have alternative options and the private firm must hire an altruistic employee to
attract these customers. The employees’ altruism plays a main role in satisfying the customers’
needs and it is a key determinant of firms’ performance. In contrast, when firms offer sufficiently
differentiated products so that competition in the market is mild, hiring a selfish employee
becomes a dominant strategy for the private firm. By hiring a selfish employee, the private firm
does not lose all its customers and can charge a higher price for its service. These results are

summarized in Proposition 1 which illustrates the solution of the subgame perfect equilibrium
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of the game.!!

Proposition 1. There exists a threshold value of t, denoted t, which is lower than 1 and such
that

e whent < t, there is a unique subgame perfect equilibrium in which both the public and the

private firm hire altruistic employees;

e when t > t, there is a unique subgame perfect equilibrium in which the public firm hires

an altruistic employee, while the private firm hires a selfish employee.

In the next subsection, we study how the different exogenous parameters affect the optimal

levels of quality, demand, and price set by both firms in these possible scenarios.

3.1 Impact on market outcomes

We first consider the case in which market competition is fierce (¢ < t) and both firms hire
altruistic (or motivated) employees. The superscript MM describes this equilibrium. In this

case, we find that firms choose the following quality levels:

and they set the following prices:

My o, (3Bt—1—208t\  3_  aap o (BBt—1)—a4ft—1-5)\ 3,
P _2t<66t—1—6>_29t’ P —2t< 65— 15 >‘29t' ®)

We also find that the private firm’s demand coincides with its quality, whereas the public firm’s

demand is equal to its quality multiplied by the parameter .

It is interesting to highlight that an increase in the employees’ degree of altruism 6 does
not affect quality and demand levels. Since (i) both firms follow the same hiring strategy at
the equilibrium and (ii) demand is constant, firms cannot win additional customers by hiring
altruistic employees. For this reason, they do not offer a higher quality product. In contrast,
prices are negatively affected by 6 and its impact is the same in the public and in the private
firm. Firms must charge a lower price to increase the customers’ surplus and pay their altruistic
employees a lower wage.!? Because both firms do exactly the same, this price reduction neg-
atively impacts on revenues. However, if a firm deviated by not reducing the price, its profits
would decrease since part of its demand would be stolen by its rival. At the equilibrium the
firms prefer to reduce price maintaining quality constant, instead of increasing quality keeping
the price constant, because providing more quality is more expensive as it requires more effort,

and subsequently a higher wage.

"Somewhat in line with our results, Leong and Yang (2020) empirically find that a higher degree of
product market competition improves firms’ social performance.

12As in all settings prices decrease in 6, this parameter cannot be to large to guarantee that prices do
not take negative values (see Assumption 1 in the appendix).
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When both firms maximize profits (« = 0) and they are equally efficient (8 = 1), quality
levels are the same. In that case, firms charge the same price that depends on ¢ and 6, and
equally share the market. However, as « increases so that the public firm becomes more socially
concerned, the quality provided by the public (private) firm increases (decreases), and so does
its demand. This is because the public firm’s concern about the customer’s well-being leads
to an increase in its quality and, consequently, in its demand. In contrast, even if the private
firm hires an altruistic employee, an increase in « negatively affects its quality and demand.
Moreover, an increase in « has a negative impact on the prices charged by both the public and
the private firms. The public firm reduces the price for its service as it partially internalizes
its negative effect on its own customers’ well-being. But then the private firm is also forced to
reduce its price to attract customers.

If the public firm becomes more inefficient (a higher ), its quality decreases, while the

quality of its competitor increases. It is also interesting to show that the quality provided by

3+2a
3—2a”

is more difficult to satisfy as « increases. A higher quality for the private firm leads to a higher

the private firm is higher than the one provided by the public firm if g >

This inequality

demand and allows the private firm to set a higher price. Conversely, both the demand and the
price set by the public firm decrease in S3.

Lastly, an increase in t reduces the competition between firms leading to an increase in both
prices. It also affects positively the quality provided by the private firm, while it decreases the
one provided by the public firm.

We now analyze the case in which market competition is mild (¢ > #) and the public firm
hires the altruistic (or motivated) employee. The superscript SM describes this equilibrium.

In this case, we find that firms choose the following quality levels:

350t 36t
qiM MM . SM MM ) (9)

and they set the following prices:

pSM = MM 30t(4Bt —1—-8)  sur  mwm 34301

=DPaA 268t —1—3) P =DPB +m- (10)

We again find that the private firm’s demand coincides with its quality, whereas the public
firm’s demand is equal to its quality multiplied by the parameter 3.

Quality levels and demands now also depend on 6. In particular, the employees’ degree of
altruism negatively impacts on the quality provided by the private firm and on its demand, while
it positively impacts on that of the public firm. A lower quality implies that the private firm
pays a lower wage to its employee reducing the costs. At the same time, a higher 6 reduces both
the price charged by the private and the public firm, leading to a reduction in total revenues.
This reduction in the private firm’s price is lower than in the case in which both firms hire
altruistic employees and this is why the private firm ends up hiring a selfish employee when £ is

sufficiently high.
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3.2 Other market configurations

In this subsection, we study the firms’ hiring decisions and we characterize the equilibrium of
the model under two alternative market configurations: when both firms are private and when
they are both public, respectively. We highlight how firms will always end up hiring altruistic

employees under these different scenarios, in one occurrence to their common detriment.

3.2.1 Both firms are profit-maximizers

We begin by studying the firms’ hiring decision when both firms are profit-maximizers. We
find that regardless of whether the rival firm hires an altruistic or a selfish employee, each firm
always prefers to hire an altruistic employee. The intuition is the following. Suppose that both
firms were employing self-interested employees. One firm would be willing to deviate by hiring
an altruistic employee. By doing so, its quality would be higher than the quality provided by
the rival firm. With higher quality, this firm would obtain a comparative advantage in terms
of demand and price. As a result, its profits would increase. But then, when one firm hires an
altruistic employee, its competitor’s best response is to follow suit. Therefore, there is a unique
Nash Equilibrium in which both firms hire an altruistic employee. Intuitively, an employer
could pay a lower salary to an altruistic employee to implement the same quality-price pair
requested from a selfish employee. By using a Salop model, Manna (2017) also finds when firms
maximize profits, it is a dominant strategy for them to hire altruistic employees. Remark 1
shows the solution of the subgame perfect equilibrium of the game under Hotelling when both
firms are profit-maximizers. We denote by the superscript Pr this scenario in which both firms

are private.

Remark 1. When both firms mazimize profits, there is a unique and symmetric subgame perfect

equilibrium in which each firm hires an altruistic employee, sets:

1 3
S opPr=t(1-%0
;o =t(1-39).

and offers a wage which makes the employees’ participation constraint bind. Firms share the

demand in the market df" = %, and realized profits are:

pr_ (AN (33 LY _glomaq_ g
! _<2 t=t0) -1 |3 0<2v+1 3t+3t9>.

As the above remark shows, the employees’ altruism affects neither quality nor demand,

Pr
q =

whilst it has a negative impact on the price charged by the firms. Since firms follow the same
strategy at the equilibrium, they share the demand in the market that is constant and equal to
%. As firms cannot win additional customers, they do not offer a higher quality product, but
they charge a lower price to increase the customers’ surplus and pay their altruistic employees
a lower wage. The effect on profits of the price reduction outweighs that of the wage reduction
when ¢ is sufficiently high. In that case, firms are trapped in a prisoners’ dilemma as they end

up hiring the altruistic employees even if they would have been better off by hiring the selfish
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ones.

3.2.2 Both firms are public

We now characterize the equilibrium of the model when both firms are public. The result is

illustrated in Remark 2, where the superscript Pu refers to this scenario.

Remark 2. When both firms are public, there is a unique and symmetric subgame perfect equi-

librium in which each firm hires an altruistic employee, sets:

1 3
qf“:%, pf“:t(1—2a)—§t9,

and offers a wage which makes the employees’ participation constraint bind. Firms share the

demand in the market leu = %, and realized benefits are:

Tf“:;—815+9 v+;,3—2t(1—a)+2t0} +a[2@+;—t<;—4a—39>} :

Similarly to the previous case where both firms maximize profits, Remark 2 shows that the
employees’ altruism 6 affects neither quality nor demand, whereas it has a negative impact on
the price charged by the firms and its impact is the same in both settings.!> Both quality and
price enter the altruistic employee’s utility function. The quality enters the utility function
both directly, as it affects the amount of effort the employee must exert, and indirectly, as it
impacts on the customers’ utility about which the altruistic employee cares. In contrast, price
only affects the employee’s utility function indirectly through its impact on the customers’ well-
being. At the equilibrium, when firms are symmetric, they prefer to reduce price maintaining
quality constant, instead of increasing quality keeping the price constant, because providing

more quality is more expensive as it requires more effort.

4 Privatization, nationalization, or mixed duopoly?

The objective of this section is to study whether and under which circumstances customers may
benefit from the privatization of the public firm or the nationalization of the private firm. The
debate over the public and private provision of goods and services in sectors such as healthcare
and education is always very heated. For instance, in the wake of the Covid-19 crisis and
the alleged mismanagement of patients in residential care homes in the UK there are renewed
calls for nationalizing the service, which is currently primarily run by private providers.'* We
determine which market configuration is associated with the highest product quality provided
in the market (Subsection 4.1), and with the highest total customers’ utility (Subsection 4.2).

3When both firms are public, the price also depends negatively on the parameter o. Notice that the

degree of altruism must be below a certain threshold so that prices are non-negative, i.e. § < M

In the case in which @ is higher than this ratio, the price is set equal to 0.
1E.g., see “The lesson of the Covid-19 care homes tragedy: renationalising is no longer taboo” in The
Guardian on July 6, 2020.
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4.1 Quality, competition, and market configuration

It is worth analyzing whether the privatization of the public firm may improve the quality
provided by the firms. This is a relevant problem particularly in sectors where firms compete
on quality to attract customers. A suitable example is represented by the health-care sector
where the main objective of recent reforms in several countries is to stimulate competition in
order to increase quality (think of the Medicare and Medicaid programmes in the US).

In a recent paper by Laine and Ma (2017), the authors highlight the importance of analyzing
the firms’ choice of quality in markets where public and private firms compete.!® Differently
from their paper, in our model the quality provided by each firm depends on the effort exerted
by the employees which is affected by their type. Whether the private firm decides to hire
altruistic or selfish employees crucially depends on the degree of competition in the market. If
competition is tough, both firms hire altruistic employees. In contrast, if competition is mild,
only the public firm hires an altruistic employee, while the private firm hires a selfish one.

Aggregate qualities in these cases are equal to the following, respectively:

m_3t(1+B) —2[1+ (8- 1at]

QM
a(6tf —1—p) ’ (11)
QSM _QMM _ 36t(8 1)
N 2068t —1— )

If both firms are public (respectively, private), aggregate quality is QF* = % (QF" =1). First
of all, it is possible to observe that if 3 = 1 aggregate levels are equal to 1, regardless of
the market configuration. Now, consider the case in which the public firm is more inefficient
than the private one, i.e., § > 1. In that case, both aggregate levels are lower than 1 and
QMM ~ QSM  Conversely, if the public firm is more efficient than the private, both aggregate
levels are higher than 1 and QM > QMM This is because when § < 1 the increase in the
quality provided by the public firm from hiring the altruistic employee outweighs the reduction
in the quality provided by the private firm.

We also compare these aggregate levels with the one obtained when both firms are public

(denoted Q") and we summarize our results in Lemma 2.
Lemma 2. We can rank aggregate quality levels as follows:
(i) I B =1, QSM = QMM — QPu — P,
(i) If B <1, QM > QMM > QPu > QFr,
(i) If B> 1, QF" > QMM > QM > Qv

In a nutshell, if a social planner mostly care about the quality of the service provided in the
market, her policy prescription should be to: (i) allow private and public firms to compete in
the market when the public firm is more efficient than the private. Consumers will benefit from

having mixed duopoly particularly when product market competition is mild. In that case, only

5 Barigozzi and Ma (2018) instead study the firms’ decision of quality when they maximize profits.
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the public firm hires the altruistic employee and the increase in its quality offsets the reduction
in the quality provided by the private firm; (ii) privatize the public sector when the public firm
is less efficient than the private one, as by doing so consumers are never worse off. In this case,
if the social planner wants to have both types of firms in the market, consumers would be better
off when competition in the market is severe so that both firms hire altruistic employees.
Figure 2 illustrates the aggregate quality levels in the different settings as functions of j3,

whereas Proposition 2 summarizes the key results of the analysis.

Proposition 2. By comparing the aggregate quality levels, we find that:
(i) If B =1, the aggregate quality does not depend on the hiring decision and market structure.
(ii) If B > 1, it is socially desirable to privatize the public firm, particularly when 0 is high.

(i5i) If B < 1, it is socially desirable to have both the public and the private firms competing in

the market. Consumers are better off when competition between firms is mild.

If the employees’ cost of exerting effort is the same irrespective of whether they work in the
private or in the public firm, i.e. 8 = 1, the aggregate quality is equal to 1 is all scenarios. In
contrast, when 8 > 1 the aggregate quality when at least one firm is public is always lower than
1. When this is the case, customers benefit from the privatization of the public firm. This result
is obtained irrespective of the degree of horizontal differentiation in the market. However, the
benefits of privatization are larger when firms offer sufficiently differentiated products so that
competition is mild and when the employees’ degree of altruism @ is particularly relevant. To
understand why, note that when § > 1 an increase in # only negatively affects QM| that is
the aggregate quality under mixed duopoly when market competition is mild. When the public
firm is more efficient than the private firm, i.e., 8 < 1, aggregate quality is very high under
mixed duopoly. Interestingly, consumers are better off in an environment in which both types
of firms are active, competition among them is mild, as in this case Q™ > QMM and the
public firm is not too socially concerned. The result that competition between the public and
private sector may improve service quality has some empirical support: Bergman et al. (2016)
find that allowing private firms to provide nursing-home care for the elderly lowered mortality
rate (an indicator of non-contractible quality commonly used as performance indicator in the

healthcare literature) in Sweden, thanks to the associated increase in competition.

4.2 Customers’ well-being, competition, and market configuration

In this section, we briefly analyze how the results of the previous subsection would change if

the social planner considered the overall customers’ utility:

dA dB
| @ as-patddo+ [ U@+ an - pa - tdn)da, (12)
0 0

In addition to quality, the social planner now also cares about the price charged by each firm in
the market. As the price is very low when both firms are public, we can expect that consumers

can benefit from the nationalization of the private firm. Indeed, we find that, whenever 8 < 1,
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Figure 2: Ranking of aggregate quality levels with o = 0.3, ¢t = 0.6, and 6 = 0.3.
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consumers’ utility is always higher under full public provision than under full private provision.

To see this result, note that:

1 3 -
Urr =v+ 5~ 5t =0);
1 3 (13)
UPt =5+ — — Zt(1 - 0) + 2at.
28 2
It is simple to observe that U > U if g < T 41; and this is always the case whenever § < 1.

However, even if the price set in the market when both firms are public is lower than the one
set by the private firms, when the private firm is sufficiently more efficient than the public firm,
the positive effect on quality provided by the private firms can offset this negative impact on
prices. By comparing the two previous equations, it is also worth highlighting that full public
provision is preferable if ¢ and/or « are sufficiently high. Henceforth, we denote by t' the value
of t such that UP* = UF".

We now compare the customers’ utilities in equation (13) with those obtained under mixed
duopoly, which can be written in the following way:

2—-t 2—1
o =g gl [t (B) o)+ pa [ (250 - i

USM —5 1 ¢ [qSM <22t> SM] + B3 [ SM <2—2t5> _p%Me] _

Firstly, note that when we compare UMM with USM our results are very similar to those

(14)

obtained when we compare aggregate quality levels in these two settings. More specifically, we
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find that there exists a threshold value of 5 above which UMM > UUSM byt this threshold is
now always lower than 1. This is because, in addition to the effect on quality described in the
previous subsection, it holds that pi\‘/[ M < piM and p%/[ M < p%M (these results can be simply
shown from comparing equations (8) and (10)). This implies that the setting in which both
firms hire altruistic employees is more likely to be preferred by consumers now that we also
take into account the prices set by the firms. Secondly, whether the consumers’ utility under
full public provision is higher than those obtained under these two alternative settings of mixed
duopoly depends on the degree of market competition ¢. In particular, we find that full public
provision is preferred by consumers when ¢ is high enough. In the next remark we summarize

the main result of the analysis when § < 1.

Remark 3. Suppose B < 1. There exists a threshold value of t, denoted by t, such that the

market configuration that most benefits consumers is:
(i) a mived duopoly if t < 1;
(ii) full public provision if t > t.

Irrespective of whether the threshold value ¢ is lower or higher than the threshold value ¢,
found in Proposition 1, when ¢ < ¢ customers benefits from having both private and public firms
in the market. We can distinguish between two cases, though: (i) If t <1, then when ¢ < { there
is a mixed duopoly in which both firms hire altruistic employees; (ii) If £ > £, then when t < £
there is a mixed duopoly in which both firms hire altruistic employees, whereas when t € (f,ﬂ
there is a mixed duopoly in which only the public firm hires the altruistic employee. Conversely,
when competition in the market is mild, i.e., t > £, consumers benefit from the nationalization
of the private firm and this is particularly the case as « takes higher values.

We now turn to the case in which the private firm is relatively more efficient than the public
firm, i.e., 3 > 1. An increase in 3 has two effects: (i) it has a positive impact on both ¢ and #'
shrinking the region in which full public provision is preferred; (ii) it makes that privatization

might be beneficial for customers, as shown in the following remark.

Remark 4. Suppose 5 > 1. The market configuration that most benefits consumers is:
(i) a mizved duopoly or full private provision if t < max{t,t'};
(i3) full public provision if t > max{t,t'}.

If the products are sufficiently differentiated so that ¢ is above the two thresholds ¢ and t/,
full public provision is again the one that most benefits customers. Now, consider the case in
which t < max{t,t'}. We find that UMM is always greater than the customers’ utility under full
private provision, whereas UM can be lower than UF" when § is sufficiently high. Therefore,
we can distinguish between two cases: (i) If max{f,t'} < f, then when t < max{Z,t'} there
is a mixed duopoly in which both firms hire altruistic employees; (i) If max{#,#'} > #, then
when ¢t < t there is a mixed duopoly in which both firms hire altruistic employees, whereas
when t € (t~, max{#,t }] there is either a mixed duopoly in which only the public firm hires the
altruistic employee or full private provision depending on 8. In general, we can conclude that

as (3 increases customers benefit from privatizing at least one of the public firms.
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5 Conclusions

This paper investigates how product market competition impacts on firms’ hiring decision in
a mixed duopoly environment, and how their interaction impacts on market outcomes. We
have shown that the firms’ hiring decision crucially depends on the degree of competition in the
market. More specifically, if competition in the market is fierce, as firms offer similar services,
both the public and the private firm benefit from hiring altruistic employees. However, this
is no longer the case when firms offer sufficiently differentiated services. In this case, only
the public firm hires an altruistic employee. As altruistic employees also care about the price
charged for the product or service, the firms can extract a lower amount of surplus from their
customers. This is more detrimental to the private than to the public firm because the latter
is also interested in the customers’ well-being. As the services are sufficiently differentiated,
the private firm does not find it profitable to start a price war with the public firm and prefers
to hire the self-interested employee. It is important to stress that the private firm will always
hire an altruistic employee if it competes with another private firm. By doing so, quality in
the market increases and, as a result, it might be socially desirable to privatize the public firm.
This is always the case when the public firm is more inefficient than the private and the social
planner cares about the aggregate quality provided in the market. If instead the social planner
cares about the overall customers’ utility, this is indeed the case only if the public firm is much
more inefficient than the private firm. If the difference in efficiency between the two firms is
not too large and competition among them is severe, consumers benefit from having a mixed
duopoly environment in which both firms hire altruistic employees. Interestingly, if competition
is mild instead, consumers might prefer to have only public firms in the market. This is because
the reduction in prices outweighs that in quality. Finally, if the public firm is more efficient
than the private firm, it is always socially desirable to have both the public and the private
firms active in the market. This is particularly the case when competition in the market is mild.
This result is obtained regardless of what is the objective function of the social planner.

One last remark is in order: In the model, we have assumed away information frictions,
namely, the employer can perfectly observe the employees’ degree of altruism and the amount
of effort he puts in. As a result, it is only because of competitive pressure that the private firm
may prefer not to hire the altruistic employee, although he requests a lower wage to carry out a
productive task. In a sense, there is a link with a strand of the literature in behavioral economics
highlighting counterintuitive results in contexts of complete information. A prominent example
is Dur and Glazer (2008) who demonstrate that an envious risk-averse agent may optimally
bear some risk, although the risk-neutral principal can observe his type and verify his level of
effort.
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A Computations and proofs of the results

We report here the computations and proofs of all the results present in the text.

Characterization of the equilibria. The equilibria of the game are found by backward induction.
The last stage, in which customers choose from which firm to buy the good, is straightforward.

The demand functions are given by:

1 (ga—gB) + (pB —PA) 1 (¢ —qa) + (pa—pB)
da = = : dp = - . Al
A=5F 2t ’ B=g5 2t (A1)

Fach firm’s maximization problem can be rewritten as follows:

1 — _

A =pa ( L (aa—gB) + (5 pA)> o
2 2t (A2)
1 - - _

Tp =pB (2 + 45 ~44) ;(pA pB)) ~wp+a[Ua+Up]

In the next subsections, we characterize the equilibrium and the optimal market outcomes in
four different scenarios: (i) when both firms hire selfish employees; (ii) when both firms hire
altruistic employees; (iii) when only the private firm hires the altruistic employee; (iv) when
only the public firm hires the altruistic employee. Then, we analyze the best response of each

firm to the choice made by its competitor.

A.1 Both firms hire selfish employees

We start by considering the case in which both firms hire self-interested employees, i.e. 64 =
0p = 0. Each firm maximizes equation (A2) subject to the employees’ participation constraints:

B o

1
wA—§q12420; wB—EqBZO.

Each employer will set the lowest w; which satisfies the participation constraint with i = A, B.
This implies that the employees’ wage is equal to the cost of exerting effort. Moreover, the sum

of the utilities of the average customer buying the product from firm A and firm B is:

o i
U=Ua+Up=20+qa+4qs—pa—pB— 35
Substituting the wage functions and U into equation (A2), we get:
1 (g4 —gB) + (PB —PA 1
WA:pA<2+( B)2t(B ) _5%24;
I (ap—a0)+ (a—pp)\ 8 W
4B — 4A bA — DB _
TBZPB<2+ o >2q%+a[2v+QA+QBpAPBZ :
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First-order conditions:

0 1 — -2

TA_o o Lylea—as)t (s —2pa) _ 0.
opa 2 2t
oY 1-— — —

N 20 n (9B — qa) + (pa —2pB) _ 0.

Opp 2 2t <A4)
8QA ot qa )
AN

pB
— =0 & a+=- =0.
3an +5 BaB
The first-order conditions depend on the quality and price chosen by the rival firm. Solving the
system of equations, we find the optimal levels of quality and price (we denote them with the

superscript S5):

W= 5 0 P o1 (45)
R 65t —1— 5 o (49)

Substituting the optimal levels of quality and price into (Al), we obtain that the demand for
firm A coincides with its quality, i.e. dfls = qis , while the demand for firm B coincides with
the product between its quality and 3, i.e. d%s = ﬂqgs . The utility of the average customer
buying the product from firm A and firm B is:

_ss  (3Bt—1-2apt 5\ —ss _ (3t—1)(2-58t) apt(Tt—2)
Va ‘“( 65— 13 )(1_2>’ U ="t Sp-1-p) Tes—1-p 7

The following wages are paid:

ss 1 (38t—1-2aBt\° oo B [(3t—1+2at\>
A _z(w>  YB _2<65tlﬁ> : (A8)

Finally, firms’ profits are obtained from substituting the optimal market outcomes into equation
(A2).

A.2 Both firms hire altruistic employees

Suppose now that both firms hire altruistic employees, i.e. 4 = g = 6 > 0. Each firm

maximizes equation (A2), subject to the employees’ participation constraints, that now is:

1 _ _
wA—§C],24+9UAZO; wB—gq?quHUBZO.
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The participation constraints bind and, as before, equation (A2) can be rewritten as functions

of qualities and prices. First-order conditions:

Om 4 1 (qa—qB) + (pB —2pa) 3

—£ =0 - —Z6=o0;

pa < 2 + 2t 4 ’

0T _ 4y o 1*205_’_(QB*(1A)+(10A*2PB)_§§:0;

opn 2 2t 4 (A9)
O 4 pA 3—

Z7A ra 28 = 0:

Gga 0T gy aatf=0

0T g

PB 3-
—— = o 4+ = — + -6 =0.
9an 0 o 57 BqB 1 0

Solving the system of equations, we find the optimal levels of quality and price. Interestingly,
we find that:

3 _ 3 _
o™ =g M =3 and piM =pi% -0, piM =pi - St0.

Substituting quality and price levels into (A1), we obtain the demand for each firm, finding that
d% M dfls and dg[ M — d%s . The utility of the average customer buying the product from
firm A and firm B is:

oYM =T + %t?; oy =T + %t@;

and the following wages are paid:
[ 3 _ — (= 3~
WM — ;58 g <Ui5 + 2t9> WM — 855 g (U%S + 2t9> .
Firms’ profits are obtained from substituting the optimal market outcomes into equation (A2).

A.3 Only the private firm hires the altruist

We consider now the case in which only the employee in the private firm is altruistic, i.e. 84 = 6
and g = 0. Each firm maximizes its objective function, subject to the following employees’

participation constraints:

B

1 o
wA—§6L24+9UAZO; wB—§q12320-

The participation constraints bind and equation (A2) can be rewritten only as functions of

qualities and prices. Computing the first-order conditions:

O A 1 (qga—aqB) +(pB —2pa) 3,
_— O — - 70 = 0'
Opa < 3t 2 Pt
T 1-2 - —2
e _ o o o (98— q4) + (pa pB):o;
dpB 2 2t (A10)
0my PA 3~
an ot qa + 4 3
AN

_ P _ _
3an =0 & a+ 5 Bap = 0.
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Solving the system of equations, we find the optimal levels of quality and price (we denote them
with the superscript M .S):

36t = 3t 7
MS_ Ss, 9Pt 5 mMs_ ss_ ot 5
3t (48t —1— B\ = 3ptr
MS _ 88 O (ZEPRT TP g. o MS _ss  oFY g A12

Substituting the optimal levels of quality and price into (A1), we obtain the demand for each

firm: 361 31
268t—1—3) 6B —1-5)" (AL3)

The utility of the average customer buying the product from firm A and firm B is:

—MS  _ s, 3Bt SN[, t\ ss_ St (4Bt—1—F\ 7\
Ua _”+<QA+2(6,Bt—1—ﬂ)9) (1 2) (2““ 2(6&—1—6)0)’

di® =d3® + 0; dy=d3 -

3t Bt 35t2 (Al4)
Us" (qgs " 268t - 1 —5)9> <1 ) 2) ) <p%5 (6B -1 —5>9> |
The following wages are paid:
ms _ L[ ss 3pt N’ aems. us B[ ss 3t 2\
oA =3 (8 + g r) 90 o= 5 (- sy
(A15)

Finally, firms’ profits are obtained from substituting the optimal market outcomes into equation

(A2).

A.4 Only the public firm hires the altruist

When only the public firm hires the altruistic employee, #4 = 0 and 6z = 0. Each firm

maximizes equation (A2) subject to the following employees’ participation constraints:
1 _
WA—§q§120; wB—gq%JrHUBzO.

Participation constraints bind and equation (A2) can be rewritten as functions of qualities and

prices. First-order conditions:

oma _ o o }+(QA—QB)+(pB—2pA):O;

Opa 2 2t

T 1-2 — -2

s _ o o (g8 —qa)+ (pa pB):O;

Opp 2 2t (A16)
oA _ o o PA__ L 35_,

oqa 2t A 477

oYp

PB 3~
9B _ bB °F=o.
905 0 & a+ 57 BQB+4 0
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Solving the system of equations, we find the optimal levels of quality and price:

3/t — 3t 2
SM _ Sss_ 9Pt 5 o SM_ Ss. 9t &
3t 3t (48t —1— B\ =
SM _ 88 °FY . pSM_ 88 2 (FER T 2T P g Al18
PAT=PA ~gm 1ot PE =PE ~ g (6&—1—6 ’ (A15)

Substituting the optimal levels of quality and price into (A1), we obtain the demand for each

firm:

sM_ gss_ 3Bt o em_ oss 3Bt 5
R e e L AL a1 (A19)

The utility of the average customer buying the product from firm A and firm B is:

=SM SS 3,Bt — _§ )
Va® =+ <qA - 2(6/%—1—5)9) <1 2t>’

(A20)
—SM _ SS 3t — IBt SS 3t 4515 —1— B _
_ Ot ) (1= s 2t (P g
vr ”*(qBU(wt—l—ﬁ))( 2) [pB 2 \6pt—1-5
The following wages are paid:
s _ 1 ([ g5 3pt 9 ? su_ B 55 3t g 2_§USM
YA T\ Toest—1-p) ) 0 B T2 \"B To6pt—1-p) B
(A21)

Finally, firms’ profits are obtained from substituting the optimal market outcomes into equation

(A2).

A.5 Conditions on the parameters

We want to guarantee that market outcomes do not take negative values. By comparing quality

levels provided by the private and public firms in all scenarios, we find that:

MS SsS MM SM
>4

i > ¢35 = ¢ and ¢gM > ¢5° = g™ > .

As the demand for the private firm coincides with its quality (i.e., d4 = g4) and the demand for
the public firm is § times its quality (i.e., dg = Sqp), the previous ranking is not affected when
we compare demands. Therefore, if qﬁM and q]g/[ S are non-negative, all quality and demand

levels are greater than 0. When we instead compare prices, we obtain the following two rankings:
53 SM MS MM Ss MS SM MM
pA” >pa >pa” >pa and pp’ >pp” >pp >pp .

It is possible to observe that for both firms prices are the lowest when both employees are
motivated.

We find all the market outcomes do not take negative values if ¢ is sufficiently high. Moreover,
to satisfy the second-order conditions, ¢ has to be lower than 1 and this is indeed the case if 3

is sufficiently high. These conditions are summarized in Assumption 1.

Assumption 1. The parameters fulfill the following conditions:
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(i) t € (max{m, %},1);

.. 2
(“) B> 6—4a—30 "

Note that a < 5_4—35 to guarantee that [ takes positive values, but it cannot be larger than
2. At the same time, T should be sufficiently high to guarantee that the market is covered and

0 sufficiently low to guarantee that wages are non-negative.

A.6 Proof of Lemma 1

In the initial stage of the game, both firms choose simultaneously which type of employee to

hire. The type choice reduces to the game illustrated in the following table.

Firm B
0 [
Firm A[ 0 5 T5F) (7S Y5
0 (w19, 0 39) (M, Y

Table 1: The Type-Choice Game

We show that, irrespective of the decision made by the private firm, the public firm is always
better off by hiring an altruistic employee, i.e., T%M > T%S and T%/[ Mo T% S if it is sufficiently
socially concerned.

To prove this result, first note that T%M — T%S >0 if:

(UM + USM — USE - UFS) + i - wf¥ 2 pif S - M e, (A22)
It is simple to show that the left-hand side of Inequality (A22) is always positive as both
the terms a(UiM + UgM — Ujs — Ugs> =« [%t@ (%)} and wj_gs — wf’;M are positive.
Conversely, the right-hand side of the inequality is either positive or negative as p%M < p%s ,

whereas d%M > d%s . Let us denote by & the threshold value of o for which T%M — T]%S =0

—8(1+ B)[1 +T(1 + B)] — 3t%0 [68 — 110 + 4B3[4(5 — 9t + 6T — 20) + 15t§]]

&=

8t [5 — 13t + B[5 + 8(9t — 5)]
At [6 + B[23 + 86 + 3(1 + B)(8v — a)]}
8t [5 — 13t + B[5 + 8t(9t — 5)]}

_|_

The denominator is always positive given our assumption on the parameters. Moreover, the
numerator of the first line is always negative, whereas the numerator of the second line is always
positive. It is possible to show that & is decreasing in T and 6, whereas it is increasing in 4 and

t. Then, to see that this threshold is always lower than 1, take the following parameter values:
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f=v=0,3=2,and t = 1. Even by setting these extreme values of the parameters, & = 0.63.

Now, note that the difference T%M — T%S is continuous and strictly increasing in « as:

AT —12%)  tBO5(1+ B) + 2t(4B8(9t — 5) — 5)]
Oa B (68t —1— )2

>0,

for any values of the parameters. As a result, if T%M — T%S =0 at &, T%M — TlS;S > 0 for any
«a > &. Finally, it is possible to show that & can take non-positive values. In that case, the
public firm always find it beneficial to hire the motivated employee when the private firm hires
the selfish.

Second, note that TJ)BK[M — T]\BKIS >0 if:

o (XY + UR™Y 4 U 1+ UYS) +ulfS —wlf™ = plfS s - piM ™. (a23)

Similarly to the previous comparison, the left-hand side of Inequality (A23) is always positive,
whereas the right-hand side can be either positive or negative. Let us denote o’ the threshold
value of a for which THM — Tf\g/ls =0

/

N 30(48t — 1)[B(9t — 2) + 2] <a

a < 1.
48|5 — 13t + B[5 + 8t(9t — 5)]]

o —

We find that o/ is also decreasing in T and 6, and increasing in B and t. Furthermore, the

difference T]g M _ Tgf 9 is continuous and increasing in « as:

O(YYM — M) 1B0[5(1 + B) + t(8B(9t — 5) — 13)]
Oa N (68t —1 — )2

> 0,

for any values of the parameters.
Hiring an altruistic employee is always a dominant strategy for a public firm if both condi-
tions T%M > T%S and Tgf Mo T]‘g 9 hold. Therefore, we can conclude that this is indeed the

case when o > &, as & > o/. O

A.7 Proof of Proposition 1

Consider the private firm’s best response to the hiring choice of the public firm. Anticipating
that the public firm is always better off by hiring an altruistic employee, the private firm has

only to compare WiM with TF%M. We find that WiM > W%M if:

30t |4t252(6 — 4a — 330) — t5]20 — 8a — O(48 + 453)] + 4[1 — (1 + B)20]
8(68t — 1 — )2

> 0.

This is the case if:

B[20 — 8 — 0(48 4 458)] +VQ
8/32(6 — 4a — 330)

where Q = 643%(6 — 4o — 330)[20 — 8a — (48 + 453)] + B%[20 — 8 — H(48 + 453)]? > 0.

t> t,
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Now we make three observations. Firstly, the threshold ¢ is decreasing in 3. Secondly, when

(B approaches its lower bound, i.e., 5 | fj—Ti—?,@’

values. Thirdly, the threshold ¢ could be lower than the lower bound of ¢. In that case, the

t is lower than 1, for all admissible parameter

private firm always hires the selfish employee. O

A.8 Proof of Remark 1

Each firm maximizes its profits and hires an altruistic employee:

1 A—qB|+ [PB —PA 1 B —4Al + [pA — PB
S 2+[q Q]Qt[P PAll L rm=pm 2+[q q]2t[p Pz

— wp,
(A24)

subject to the employees’ participation constraints:
1, —— 1, ——
WA—?JA"F@UAZO; wB—§QB+9UBZO.

The altruistic employee also cares about the well-being of the average customer buying the

product from his firm:
— _ t — _ t
Ua=v+qa—pa— §dA; Up=7+qp—pB— §dB
Employer i will set the lowest wage which satisfies the participation constraint:
]. 2 - _ t . .
wi = 54; -0 U+qi—pi—§di with = A, B. (A25)

Then, profits can be rewritten as:

=\ |1 A—qB|+ [pB —Ppa 1 o
Ta=|pa— 0 7+[q 4]+ lps ~ pal — A +0(T+qa—pa),
2 2 2t 2
t 1 ]+ ] 1 (A26)
. _ta 1 4B — 4A PA—PBl| Lo 5. _
7TB—<pB 29> [2-1- o7 ] 2QB+9(U+QB PB) -
First-order conditions:
Oma 1 [ga—gqBl+[pp—pa] 1 t=\ 5
— =0 - - — ——0]—-0=0
Opa < gt 2 2t \PA 73 ’
0 1 — — 1 t— —
TE_ o o 7+[q3 gal +[pa—ps] 1 o ta) —d=o.
opg 2 2t 2t 2
0 1 t (A27)
TA _ _
— = — - =0 - 0 =0;
94 0 < 5 <pA 5 > qa+0=0;
onp 1 t— _
2 = — ——=0) - 0=
o 0T w (p B3 ) a5 +0=0
Solving the system of equations, I obtain the optimal quality and price levels:
Pr Pr 1 Pr Pr 3,5
94 =4qp =5 Pa =pp =t—3t 0. (A28)
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Firms share the demand in the market and the employees receive the following wage:

1 1

Wi =w =58 |5 (20413t +316) | (A29)

Substituting the market outcomes into the firms’ profits, we get the expression in the remark. [J

A.9 Proof of Remark 2

Both public firms hire altruistic employees and maximize the following:

1 — + — = | 77
! g~ aal + [pa — 5] A0
TB =pB (2+ 45 qa ot A PB > —WB+CK[UA+UB],
subject to the employees’ participation constraints:
B o 57 , B o a7
WA_§QA+‘9UAZO, WB—§QB+0UBEO.
Both firms and employees care about the well-being of the average customer:
— _ t — _ t
UA:U+QA_pA—§dA§ UB:U+QB_pB—§dB
Employer i will set the lowest wage which satisfies the participation constrain:
B, (- t I
wi =56 — 0|\ v+q —pi — §di with = A, B. (A31)

We substitute the wages into the public firms’ objective function and we compute the first-order

conditions:
oY 4 1 pa | lga—gBl+p—pal 34
—2 =0 I ——0—a=0
pa R 2 VR
T 1 — — —
e _ oy o 7_@+[QB qa] + [pa pB]_§9_a:O;
Opp 2 2t 2t 4 (A32)
AW PA 3
-4 ra 9 —0-
o0y 0 < 57 Baa + 0 ta 0;
oY PB 3~
_— = _— = 79 =
s 0 < 57 Bas + 1 +a=0
Solving the system of equations, I obtain the optimal quality and price levels:
Pu Pu 1 Pu Pu 3,5
44 =4qp = 25" pa" =pp" =t —2a) - ot 0. (A33)
Firms share the demand in the market and the employees receive the following wage:
1 [ 1 3 - t
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Substituting the market outcomes into the firms’ objective function, we get the firms’ utilities

illustrated in the proposition. ]

A.10 Proof of Lemma 2 and Proposition 2

The results in Lemma 2 are found by comparing the aggregate quality levels in equation (11)
with those obtained when firms are both public, or both private. Proposition 2 summarizes the

key results of the analysis, whereas the proof and intuitions are provided in the text. ]

A.11 Proof of Remark 3

We report in the text the overall customers’ utility in the four possible scenarios.

Full privatization can never be the consumer-preferred market configuration as 8 < 1. Thus,
we can restrict attention to the comparison between full public provision and mixed duopoly. We
find £ as the threshold of ¢ above which U" > UMM or " > 75M depending of whether both
firms hire altruistic employees or only the public one does. The threshold is not reported here
due to its complexity, but it has been computed by using Mathematica Wolfram and is available
under request. However, here we provide a numerical example to show that it is possible to
find parameter values for which the threshold ¢ takes values in the admissible interval of t. For
instance, if we take the following values of the parameters: 3 = 0.8, § = 0.25, o = 0.3, and
T = 0.5, the threshold # 22 0.625 is positive and lower than 1. For these values of the parameters,
t 22 0.485 < £, and t can take values between 0.58 and 1 given Assumption 1. This implies that
if t € (0.58,0.625] customers benefit from having mixed duopoly, even if only the public firm
hires the altruistic employee, while if ¢t € (0.625, 1) consumers benefit from the nationalization

of the private firm. 0

A.12 Proof of Remark 4

It follows directly from the argument in the text. Again, we provide a numerical example to
show that it is possible to find parameter values for which the threshold ¢ takes values in the
admissible interval of ¢. For instance, if we take the same values of the parameters used in the
proof of the previous remark: § = 0.25, o = 0.3, and ¥ = 0.5, with the exception of 3 that
now converges to 2, we find that the threshold ¢ =2 0.417. For these values of the parameters,
t 22 0.36 < t and t can take values between 0.375 and 1 given Assumption 1. This implies
that if ¢t € (0.375,0.417] full private provision is beneficial for customers, while if ¢ € (0.417,1)

consumers benefit from the nationalization of the private firm. O
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