Male-Female Wage Gap and Vertical Occupational
Segmentation: the Role of Work Attitude

Olivier Baguelin "

In this paper, we provide a theoretical model of employment relation to cap-
ture the role of work attitudes in male-female disparities in the labour mar-
ket. Our point is that this aspect, although often overlooked in the eco-
nomic literature, may be crucial to understand male-female occupational
and wage differences. According to an OECD study (2002, p.65), on average
over thirteen European countries, once the effects of education, tenure,
potential experience and other observable characteristics are controlled for,
gross hourly wages are still 16% higher for men than for women. This gap
can be imputed to two sources: unobserved differences in gender character-
istics and/or wage discrimination against women. Yet, the assumption of a
pure pay discrimination against women (i.e. of a systematically lower
female wage for a given job within a given company) is generally invali-
dated by empirical studies !. An explanation of male-female disparities in
the labour market consistent with the data, thus, should go through unob-
served differences in gender characteristics. Male-female segmentation of
the labour market being widely documented, notably in its vertical
dimension 2, authors suspect differences between the jobs mostly held by
men or by women to represent a significant source of gender differences in
unobserved characteristics. This suspicion is strengthened by the observa-
tion of a strong and significant correlation between the unexplained part of
the gender wage gap and a dissimilarity index for each country ®: the more
dissimilar male and female workforces occupational distribution, the wider
average wage gap. Occupational segmentation then seems crucial to under-
stand male-female disparities in the labour market *. In a similar spirit,
Macpherson and Hirsch (1995) document the “gender composition effect”
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See OECD (2002, pp. 85-95). This conclusion meets that of Johnson and Solon (1986) who show, for the
United-States, that gender wage differences result more from the fact that men are hired in firms which pay
well compared to those where women predominate than from pure pay discrimination within given firms.
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showing that wage levels are substantially lower in predominantly female
occupations. The longitudinal analysis they conduct, indicates that two-
third or more of the standard gender composition effect is accounted for by
occupational characteristics and unmeasured worker skill or taste differ-
ences. The issue is therefore to understand “how and why the labor market
sorts women and men into jobs with different characteristics and
productivity” °. The present work aims to propose an interpretation of
male-female disparities meeting this concern. More precisely, we provide a
micro model of how occupational characteristics and unmeasured workers
differences combine in the emergence of gender vertical occupational seg-
mentation.

Among the unobserved individual characteristics that could make a
difference between male and female workers in the labour market, the
OECD study mentioned above points out motivation (OECD, p. 101): men
and women possibly develop a different motivation to work and effort.
Motivation indeed stands as a major unobserved productivity-relevant
characteristics (as such, its effects are reflected in the residual of the wage
gap decomposition). Furthermore, as required by Macpherson and Hirsch’s
results, work motivation is at the intersection of skill and taste, and prob-
ably correlated with occupational characteristics. The assumption of male-
female differences in work attitude, thus, seems worth studying. And yet,
it has received little attention in conventional models. The fact is that,
within this perspective, motivation and incentives are inseparable: a male-
female difference in motivation can only result from... a difference in wage
incentives, which is precisely what needs to be explained. The OECD report
obviously rather refers to non pecuniary forms of work motivation, which
cannot be captured with usual assumptions. The model introduced below is
meant to capture such a non pecuniary work motivation. Many research
avenues have been opened on this line, notably among the proponents of
the behavioral approach in economics. Fehr and Falk (2002) provide a vari-
ety of experimental data putting forward the relevance, within the frame-
work of an employment relation of: such motives as reciprocity, the need
for social approval, the observing of social norms; phenomena such as
intrinsic motivation. Frey (1997) analytically studies the economic issues of
intrinsic motivation and its sensitivity to incentives. Within a cognitive per-
spective, Bénabou and Tirole (2006) study the link between self-esteem and
motivation through a signalling and self-signalling argument: some actions
of agents are aimed at signalling and/or self-signalling an ideal self-image,
valued in itself in terms of well-being. This latter work follows the inspira-
tion of the more applied analyses of Akerlof and Kranton (2000, 2005) who
directly rely on the conclusions of social psychology using the notion of
identity as a tool for economic analysis.

5 Macpherson and Hirsch (1995, p. 463).
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In the present paper, we develop a simple principal-agent model
intended to conveniently capture the notion of a non pecuniary work moti-
vation ®. This is done within a “reduced form perspective”, close to that of
Akerlof and Kranton (2000, 2005) who consider agents with identity and
self-esteem motives. In our model, the agent (hereafter, he) faces with a
(possibly unconscious) choice binding his self-esteem motives. In psycholog-
ical terms, this corresponds to the choice of a context of self-evaluation,” that
is, of a social context relative to which the agent builds his conception of his
self-esteem. We reduce this choice to that of an identity more or less polar-
ized towards working life. When this polarity is strong, self-esteem motives
adds to usual ones and the agent exhibits a non pecuniary work motivation.
Although the principal (hereafter, she) may take advantage of this extra
work motivation, she is constrained by the characteristics of the job to be
filled. We focus on two characteristics, productivity and working conditions,
which impact wage but are generally not precisely observed empirically (and
so, often confined in the residual of wage regressions). We study the impact
of these characteristics on the human ressources management strategy of the
principal (inducing a non pecuniary work motivation or not).

Equipped with such a model, it becomes possible to study virtual dif-
ferences in work motivation between male and female workers. We can then
address the issue of male-female disparities in the labour market in a way
consistent with empirical knowledge. Our starting assumption is that
women have more opportunity than male to enjoy self-esteem outside work,
all other things being equal. A direct consequence is that employment terms
disregarding non pecuniary work motivation can only be accepted by female
workers, not by males. This assumption then, leads to a gender segmented
occupational distribution with male workers confined to jobs inducing a non
pecuniary work motivation. When jobs vary depending on their productiv-
ity, this involves an overrepresentation of female workers in the least pro-
ductive jobs. When jobs vary depending on working conditions, this
involves an overrepresentation of female workers in the least effort-intensive
jobs. In both cases, female workers are overrepresented in poorly paid jobs
which induces an average earnings gap in favor of men.

Francois (1998) also provides a theoretical analysis of male-female
disparities in the labour market rooted in gender occupational segmenta-
tion. He does it within a conventional perspective (purely pecuniary moti-
vation) from an efficiency wage model a la Shapiro-Stiglitz with (beckerian)
domestic production. Within this framework, the labour market may be

By “non pecuniary work motivation”, we refer to a work motivation not related to any consumption plan.
Although, the notion includes intrinsic motivation, in the remaining, we are mostly interested in a work moti-
vation resulting from factors such as occupational prestige or social status which can impact self-esteem.
This allows to capture a non standard impact of wage and effort on behaviour.

7 See Gecas and Seff (1990).
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gender segmented, male workers being overrepresented in jobs paying an
efficiency wage. Frangois is particularly interested in the impact of marital
status on wage, and his model does well in capturing the empirical finding
of a wage premium for married men but not for married women. By insert-
ing non-pecuniary work motivation in the analysis, taking attitudes into
account offers a complementary more individualistic analysis.

More generally, the beharioral approach does a good job in capturing
discontinuities in behaviors. In this respect, a crucial insight is that satis-
faction is referential i.e. that individuals evaluate their lot by considering
some reference (the average lot in a neighbourhood, a social norm, a past
situation, etc.). Within the employment relation framework, workers’ sat-
isfaction derives from the comparison of their actual wage and effort (w, e)
to some reference (w, ¢), and their behaviour (responses to incentives)
depends on the relative position of (w, e) and (w, ). This raises the prob-
lem of choosing (w, €). Considering an employment relation, Akerlof and
Kranton (2005) introduce a reduced form model of self-esteem with exoge-
nous e. Bénabou and Tirole (2006) rely on a psychology-inspired signaling
game in which the self-esteem experienced by a bayesian agent derives from
the belief about his type (“shirker” or “conscientious”) as resulting from e :
when a separating equilibrium exists, e represents the endogenous effort
threshold over which the agent enjoys a positive self-image. The model has
only one decision-maker and is not so tractable when considering an inter-
action. Our analysis is somewhere else between the two latter studies: it
provides a simple reduced form model of employment relation with (w, €)
sensitive to the occupational context of the interaction.

Our study decomposes into four steps. In the first, we provide some
empirical micro findings about male-female differences in (subjective and
objective) working experience. The second step is devoted to presenting the
basic model. In the third step, we conduct the analysis of the employment
relation with virtual non pecuniary work motivation. The fourth section
addresses the issue of male-female occupational and earnings disparities.

1 Some empirical micro findings about male-female
differences in working experience

Gecas and Seff (1990) show that home and family are two meaningful con-
texts of self-evaluation. They find that when work was a central aspect of
men’s self-concept, occupational variables (occupational prestige, control at
work) were more strongly related to self-esteem than when they were not;
similarly, when home was important, home variables (control and satisfac-
tion at home) were strongly related to self-esteem. Using U.S. longitudinal
data, Hakim (2000) studies the long term impact of aspirations and life
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goals as measured by preferences for a life centered on marriage and chil-
dren or an employment career. It is shown that, twenty years after express-
ing them, most women had achieved their objectives, resulting in a dra-
matic advantage of career planners in terms of occupational grade and
earnings. Furthermore, female career planners were more likely to choose
typically male jobs, and had lower satisfaction than other women (like men,
generally). Hakim’s point is that, in modern societies, the contraceptive rev-
olution of the 60’s has allowed women to take control of their fertility, and
gave access to a geniune choice as regards their lifestyle. Hakim (2000)
shows that, at all levels of education and in all social classes, women choose
among three different lifestyles: adaptative, work-centered, or home-cen-
tered. Adaptative women prefer to combine employment and family work
without giving a fixed priority to either; they are generally the largest
group. Work-centered people (men or women) are focused on competitive
activities in the public sphere; the majority of men are work-centered, com-
pared to a minority of women. Home-centered women prefer to give priority
to private family life; this group is a minority.

Lambert (1991) exploits a U.S. survey devoted to male-female differ-
ences as regards subjective experience of work. The main issue is to under-
stand why men and women maintain comparable levels of job satisfaction
even though women’s jobs are less gratifying in terms of both intrinsic and
extrinsic rewards 8. A first aspect of Lambert’s contribution is to confirm
previous findings: women appear to place a higher value than men on social
relationships in the workplace, while men place greater importance on
career-related job features such as pay, advancement, and autonomy. Lam-
bert finds that by taking into account the opportunities for social satisfac-
tion provided by ones job and the stress resulting from given employment
terms, male workers’ jobs are not more rewarding than those of female.
Controlling for the impact of employment terms, men and women have sim-
ilar levels of work satisfaction. If the jobs held by women are, in the aver-
age, less pecuniary rewarding, they are also less stressful and provide more
social satisfaction. As Lambert (1991, p.360) observes “Men are more likely
to be both inundated with, and more sensitive to, conflicting and over-
whelming job tasks, resulting in greater psychological involvement in work
at the cost of reduced job satisfaction.”

Sociological literature ® suggests that the boundaries between work
and family are asymmetrically permeable for men and women. It is argued
that men allow the demands of work to intrude more into family life than
vice versa, whereas women permit the demands of family life to intrude

See Hakim (2003, p. 370): “In all modern societies, studies invariably show higher levels of job satisfaction
among women than among men, even when women are in jobs that have lower status and lower pay than
men’s jobs.”

9 See the short survey in Lamber (1991).
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more into work life. Lambert’s (1991, p. 360) interpretation of gender
diverging subjective work experience is that: “Men may expect jobs to help
them perform their breadwinning roles, while women may expect jobs not
to interfere with their caregiving roles. Consequently, men and women may
place higher value on those job characteristics which help them fulfil these
different roles, leading them to maintain employment in jobs with very dif-
ferent characteristics.”

The OECD (2002, p. 93) report mentioned in introduction summons
up studies suggesting an under-utilization of women skills at work. In spite
of educational attainment levels that are similar for women and men or even
in favour of women, white-collar women engage in writing and reading at
work less frequently and/or with less variety than white-collar men in all
OECD countries examined; fewer women than men declare that they are
carrying out complex tasks in their jobs; more women than men feel that the
demands imposed on them by their jobs are too low relative to their skills,
conversely, fewer women than men think they are too high. Overall, it seems
that men’s jobs are in the average more effort-intensive than women’s.

2 The basic model

The basic model is designed so as to meet two main criteria: remaining as
close as possible to the most standard model of employment relation; con-
veniently capturing the notion of a non pecuniary work motivation.

2.1 Basic assumptions

There are two players: a principal (the employer, she) and an agent (the
employee, he). When she transfers w, the agent exerting effort e, her net
surplus is given by S(e) — w where S(.) denotes the gross surplus function
associated to the job. We assume that effort is verifiable and that e and w
cannot be negative (the agent’s liability is limited). The agent, consciously
or not, chooses the relation he has to his job. This is modeled as the choice
of an identity. There exist two polar identities A and B ; the agent can
make any combination of these two. a(w, e) is the self-esteem (be it intrin-
sic or resulting from social esteem) he enjoys, assuming he has identity A4,
exerts effort e, and earns w. When an agent has identity B, his self-esteem
is taken exogenous set to b> 0. The well-being of an agent who has chosen
the identity combination x e [0, 1], exerting effort e, and earning w
writes:

u(w, e) = flw, e, 2 (w, e)),
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where 2" (w, €) combines the amounts of self-esteem a(w, €) and b such
that a:l(w, e) = a(w, e) and xo(w, e) = b. We assume that f(.) and a(.)
are twice differentiable in each of their arguments and ': f, >0, f.<0 and
f;>0; a,>0,and a;>0; for all ze [0,1], 2 <0. It is further assumed
that for all ze€ [0, 1]: %zeuzig(), %%SO and g%a%g 0 '. It should be clear,
thus, that we do not depart trom the most standard economic assumptions
made on the topic but simply propose an arbitrarily detailed description of

the content of the employee’s utility function 2.

2.2 Psychological assumptions

The choice of an identity by a working person reflects that of some partic-
ular context of self-evaluation.'® Considering an agent having identity A
(respectively B) comes to the case of an individual who views the occupa-
tional field (respectively some extraoccupational fields) as a context of self-
evaluation. It conditions the motives for an agent’s behavior in general,
one’s motivation within the occupational framework in particular. Below,
we are interested in the way work motivation responds to employment
terms offered by employers: this drives us to let the agent adjusts his iden-
tity to employment terms.

a(w, e) must be considered as exhibiting little variation from one
individual to the other. As far function a(.) is considered, its arguments w
and e play less as such than through what they mean to an agent having
identity A . The very notion of an identity choice involves a willingness of
signalling (identity for others) and auto-signalling (identity for oneself).!
Here, we provide a reduced form model of identity motives. All other things
remaining equal, a higher wage whips up the self-esteem of a working person
having identity A, a,,>0, as a positive signal (to others in particular) as
regards his professional worth; a higher effort whips up his self-esteem,
a,>0, as a positive signal (to himself in particular) as regards his profes-
sional commitment '°. These assumptions are meant to capture the notion
of a non pecuniary work motivation: an agent having identity A develops
a non pecuniary work motivation, whereas one having identity B does not.

When a property holds for any value of a function’s argument, we omit to specify this argument. For
instance, f,>0 stands for V(w, ¢, z) € R, fi(w, ¢,2)>0.

Full description of what this involves as for function f(.) is provided in the appendix.

Of course, the assumptions above are sufficient conditions for equilibrium existence; they are by no means
necessary. The conditions to equilibrium existence is not an issue here.

See Gecas and Seff (1990).

See Bénabou and Tirole (2006).

For some references about the former assumption, see the social status literature as surveyed in Fersht-
man and Weiss (1993). As regards the latter assumption, see Kaufman (1999, p. 369).
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What about the way self-esteem amounts attached to polar identities
A and B combine to determine z"(.) ? A sufficient condition to obtain the
results of this paper is to assume that, for all z€ |0,1[, z"(.) < maz{a(.), b} .
This comes to favour the idea that self-esteem requires specialization i.e.
the choice of an exclusive context of self-evaluation. Although this assump-
tion makes our reasoning much clearer, it is not a necessary condition.

In the remaining of the paper, for the sake of clarity, we will abuse
our notations, writing u" (w, €) and uB(w, e) respectively for ul(w, e) and
uo(w, e) . Figure 1 illustrates how our identity scenario permits to deal with
matters of non pecuniary work motivation. Two indifference curves (corre-
sponding to a similar utility level u) are depicted, corresponding to identi-
ties A or B. For any w> w, as compared to someone having identity B,
an agent having identity A exerts some additional (costless) effort. This
additional effort responds to a non pecuniary work motivation.

Fraction of effort responding to

Wage a non-pecuniary motivation
A
B
u(we)=u
4
A
S u(we)=u
Fraction of effort responding to a pecuniary motivation , Increasing
w=w ,+ Non-pecuniary
- motivation
e Effort

Figure 1: Identity-dependent indifference curve and non pecuniary work motivation.

2.3 Timing

The timing of the contracting game is as follows. (0) The characteristics of
the job are observed both by the principal and the agent. (1) The principal
offers employment terms consisting in a pair (w, €) : she commits to trans-
ferring w=0 if the actual effort exerted by the agent is higher or equal to
e. (2) The agent decides whether to accept the job, adopts an identity
(chooses x), and chooses his level of effort. (3) The contract is executed.
Note that employment terms cannot be made contingent upon the agent’s
identity (the latter is assumed not to be verifiable). Given the principal offer
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(w, e), if the agent accepts the job, chooses the identity combination x, and
exerts the actual effort eact_ 0, players’ payoffs are (S(e,.;) — w, u (w, €,,;))
if e,.,>2e,and (S(e,..), v (0, e,.)) if e,.,< e, whereas if the agent refuses
the job, and chooses the combination x, players’ payoffs are simply (Sg, wu,,,) -
In the remaining, the focus is on jobs which are actually filed in equilibrium.
S will thus always be assumed low enough so that the job be not left
vacant in equilibrium. The most important aspect in this modeling is that
the employer has the primary part (by defining employment terms) not
only as regards the effort exerted by the agent but also as the subjective
relation he has to his job is considered.

2.4 The problem of the principal

Clearly, under previous assumptions, e,,,> e cannot be a dominant strat-
egy, while if e, ,< e then e,,, = 0. Assuming that she decides to hire the
agent, the problem of the principal can thus be written as follows

max S (e) —w

ew>0
L maxy u* (w, e) > maxy u* (0,0) (incentive condition)
o maxy u* (w, e) > maxy ul,, (participation condition)
We further assume that: for all ze ]0,1[, u 0m< Uy < uout, for all

ee B ,u (0 e) < uow The sine qua non for someone to draw self-esteem
from one’s job is obviously to have a job. That is what is meant with the
former assumption: the more an outsider weights identity A the lower his
well-being. The latter assumption means that, for someone having identity
B, being employed does not provide well-being in itself: it is always better
being an outsider than a working-poor.

3 Optimal contracts

S(.) is defined and twice differentiable on R_ . It is assumed that: for all
ee R, S’(e)>0 and lim,_, S’ (e) = +oo; for all ee R , 87(e)<0. Let
us deflne 0 (), Xe {A, B}, for all ,>(, by u (a) (e), e) = u where
u = maz{u (0,0), uB uit - Transfer w”(e) is the amount the principal
should pay to obtain effort e from the agent while inducing identity X . Let
(a) ¢) be defined by w = @ (e) 1) (e) (w, €) represents an endoge-
nous benchmark as regards agent’s choice of an identity. For e>0, (w, ¢)
are the only employment terms leaving the agent indifferent between iden-
tities A and B. Therefore any employment terms (w, e) » (w, ¢) signal a
genuine holder of the identity A . We denote (w", €') the optimal contract.



40 Recherches Economiques de Louvain — Louvain Economic Review 76(1), 2010

Lemma 1. Equilibrium exists, and (w', ¢') € {(wA, eA), (wB, eB)} where, for

X
Xe {A, B}, (wX, eX) is such that S’(eX) = dd%(ex), and w”* = a)X(eX) .

Proof. See the appendix.

We can thus distinguish between two types of jobs depending on the
identity, A or B, the optimal contract induces. For short, we will refer to
them as jobs of type A, when involving a non pecuniary work motivation,
or jobs of type B.

Proposition 2. For a)A(O) < a)B(O) , equilibrium does not depend on S(.)

A

and (w*, €) = (w”, eA) This is not true anymore if a)A(O) > wB(O) In that

case, ¢ emsts 18 positive, and: if S’(e)>d—(e) then (w', e*) (w e ),
if S’(e)<—-—-—(e) then (w', €") = (w e ), if —(e)>S’(e)>——(e)

then candidates (w , e ) and (w , € ) are such that w'>w> wB and
A_~_ B
€ >e>e .

Proof. See the appendix.

min{ a)A(O), a)B(O)} represents the lowest wage amount ensuring the agent

participation. a)A(O) < a)B(O) implies that this amount induces the identity

A which conveys a non pecuniary work motivation. We are dealing with
jobs the characteristics of which always induce such an extra motivation.
One can think to high prestige jobs: whatever the productivity of the job,

the optimal contract induces a non pecuniary motivation. a)A(O) > a)B(O)
implies that the lowest wage amount ensuring participation induces iden-
tity B i.e. fails to induce a non pecuniary motivation. When the optimal

effort is low, it is better for the principal to simply give up virtual extra
motivation. When this optimal effort is high, it is worth paying the agent

above w to induce an effort well over e. In this latter configuration, we

first focus on most extreme cases (when productivity is particularly high or
low) which are conclusive without further specifications. Starting from an
effort e, the marginal cost of effort is always higher without extra work

motivation (see lemma A5 in the appendix). The problem of the principal
is therefore to decide between reducing costs against a lower output (inducing

identity B) or increasing output against higher costs (inducing identity A ).
B

S’'(e) > dd%(é) means that costs reduction cannot offset the loss in output;

furthermore, it ensures S’(¢) = dd%(é) i.e. that the gain in output attached

to identity A exceeds the increase in costs. The principal is better inducing
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A
identity A . The reasoning is symmetric for ddi(é) > §’(e). As for cases in
e

between, further specification is required to conclude. However, one can
guarantee (wA, eA) » (w, €) » (wB, eB) so that employment terms indeed
signal the identity held by the agent. Hereafter, we focus on jobs the cha-

racteristics of which entail a)A(O) > wB(O) .

4 Jobs productivity and working conditions

To further detail the analysis, it is useful to get equipped with some specific
parameters. First, let y>0 be defined by S(e) = yg( e): Y is a global pro-
ductivity parameter. It has an identical influence on productivity whatever
the effort level considered. Note that y does not impact the curvature of
the surplus function. Second, let >0 denote a parameter of working con-
ditions. It is assumed that u*(w,e)= f(wg;x" (w.e)), so as to capture the
idea that better working conditions reduce the disutility of effort.

For any fixed preferences such that a)A(O) > a)B(O), one can define
(gA, EB) and v as solutions to:

L (1) = 79 (e4)
L2 (69) =28 (¢?)
;5/34 (QA) _ A(QA) :;7'/5’ (éB) —LUB (EB)

Similarly, fo;E1 a %iven surplus function, and some working conditions ¥,
one can define (e, €’) and W as solutions to:

4 () =5
4 (e70) =5 ()
.

S(eh) —w (g*‘;w) =5 (%) - wh (EB:@)

_In both cases, with well-behaved functions posited above, ( gA, EB)
and y (respectively, ¥) exist and are unique. The pair (wA, e ) represents
the lowest employment terms inducing a non pecuniary work motivation;
(EB, éB) the highest emplolg/ment terms an agent with identity B may
obtain. Note that 2" < &< ¢
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4.1 Jobs productivity

When preferences are fixed, marginal productivity takes a crucial part in
determining the type (A or B) of some particular job. For S(e) = yS(e),
the principal is indifferent between the two contracts.

Proposition 3. For a)A(O) > a)B(O) , the optimal contract s

(wB,eB) ify <7

(w*,e*) =
(whet) ify>75
Proof. This directly derives from our writings: y< &<:> 'Y:S'( eA) - a)A(eA)
<vS( eB) - a)B( eB) o’ <n® and thus (w', ) = (wB, eB) .

The gap 1_uA —a” represents a fixed cost corresponding to the price of
a non pecuniary work motivation. For such a fixed cost to be worth bearing,
optimal effort ¢! must be high enough. Increasing y comes to increasing
optimal effort and to make it worthwhile inducing an extra motivation.
This is basically an increasing return to scale mechanism. The non-convex-
ity of indifference curves introduces a leap in employment terms corre-
sponding to a switch in human ressources management strategy.

4.2 Working conditions

S’ eB)eB

Let Z):W

€

: p represents a coefficient of curvature of S(.) over the

interval [EB, gA]: the higher ,5 the higher the reduction in marginal pro-

ductivity between éB and gA

Proposition 4. For a)A(O) > a)B(O)7

o A\ L o o (UJB,(’B) if b <

if p< (1 — (=g ) , equilibrium is given by (w*,e*) = o
s (wA, eA) if >
A ary 1 wB,eB) if >

if p> (1 - %‘) , equilibrium is given by (w*,e*) = ( ) f o
fé (U)A,SA) wa <

with following shortwritings: & = f. (wA, 2y (Q{g)), fA = (g(wA, Ci (MA7§A)),

w
and o = o, (wh, et).

Proof. See the appendix.
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Ar

F

Je

The threshold (1 _

-1
) > 0 negatively depends on the relative
weights of standard disutility versus self-esteem motives attached to effort
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in (wA, gA) . Let us consider preferences as fixed and discuss the role of /~)

The level of ;) conditions the best response of the principal to a variation
of . From the reference situation y, an improvement in working condi-

tions (an increase in ) reduces the marginal cost of effort (for any effort
level). This drives the principal to reduce wage and to increase effort require-
ments all other things being equal. Depending on the form of the surplus
function, the main response will be either to reduce costs or to increase out-
Ar Ar

fi g
&

-1
put. For p < (1— ) , marginal productivity decreases slowly as

effort increases and the main response is the latter (output increasing) for
which an extra motivation is welcome (identity A has a comparative advan-

Ar Arpy —L
tage over B). For p> (1— ‘%) , marginal productivity decreases

sharply as effort increases and the main response is cost cutting: on that
ground, identity B has a comparative advantage over A . The higher the
relative weight of self-esteem motives as compared to standard disutility of

effort - the higher (1 -

sum up, the link between working conditions and non pecuniary work moti-
vation depends on the chief concern of the employer. If this is expansion,
non pecuniary work motivation should go with better working conditions;
conversely, if this is cost cutting, better working conditions are attached to

a purely pecuniary motivation.

s Ay —1
%ﬁi ) - the more likely the former response. To

5 Male-female disparities in the labour market

Let us come to the applied part of the analysis and tackle the problem of
male-female disparities in the labour market. In this section, we use the
model presented above to capture the role of non pecuniary work motiva-
tion in male-female disparities as suggested by empirical investigations.

5.1 Male-female differences

Workers are of type e {0,1} subscript 0 refering to women, subscript 1
to men. We assume b, > b, i.e. that, for some reason, female workers have
more opportunity than male to enjoy self-esteem outside work, all other
things being equal. Let’s say that because of a socially appreciated maternal
role, female have greater opportunities than male to enjoy self-esteem out-
side work i.e. that outside-work is a context of self-evaluation more favor-
able to women than to men. A direct consequence of this assumption is that
men are never hired in jobs of type B. Figure 2 illustrates this point. It
depicts: (a) identity-dependent indifference curves of a male worker
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(uy(w, €) = u) ' on the one hand, of a female worker (u,(w, ¢) = u) ' on
the other hand (when it is optimal both to male and female to have identity
A, curves merge); (b) iso-profit curves (S(e) — w = m). Curves relating to
the male worker are dotted. The profit of the principal is the highest when
inducing identity B, in which case, it is better to hire a female worker.
Employment terms of such a job cannot be accepted by a male worker.

However, both men and women may hold a job of type A, as figure 3
illustrates. Here, employment terms proposed by the employer induce a non
pecuniary motivation (identity A ) and are thus acceptable to both gender.

In the remaining, we consider labour market equilibria. There are n
workers of each gender. These workers distribute into 2n jobs indexed by
je {1,2,..., 2n}. Jobs differ in many dimensions and, virtually, a highly
paid job may be of type B. Therefore, it is not clear how male and female
workers should distribute between highly and poorly paid jobs, high and
low effort-intensive jobs. Below we propose to study the specific impact of
parameters introduced so far which are correlated to the type of jobs (A or
B), and eventually, to wage and effort.

Wage

Effort

Figure 2: Female workers accept employment terms (inducing the identity B ) that
a male worker would not accept.
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Wage

Effort

Figure 3: Employment terms offered by the employer are acceptable both to male
and female workers.

5.2 Male-female disparities in jobs productivity

Suppose jobs only differ according to their productivity as captured by
parameter y. Jobs are indexed by j so that the productivity of job j is
denoted y;. Depending on this parameter, jobs will be of type A or B. The
higher parameter v;, the more likely job j will be of type A as proposition
3 shows. We are concerned with male and female workers distributions over
those jobs. Previous analysis guarantees that there will be no male workers
in jobs of type B, but it does not rule out that some female workers be
employed in jobs of type A . Eventually, male-female differences depend on
how female workers distribute over varously productive jobs of type A . We
treat this distribution as random and provide results holding in expectation.
Hereafter, we take every gendered employment profiles over jobs of type A
as equally likely and consider expected values of average productivity, wage
and effort in jobs held by female workers on the one hand, male workers,
on the other hand.

Corollary 5. The expected average productivity of jobs held by male
workers is higher than that of jobs held by female workers. Furthermore, the
gap in expected average productivity is increasing in the number of jobs of
type B.

Proof. See the appendix.
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Corollary 6. The expected average effort exerted by male workers is
higher than that exerted by female workers. So are expected average earnings
respectively of male and female workers.

Proof. This directly derives from previous corrolary. For
Xe {A, B}, the optimal effort exerted on some job j of type X, eX('yj) is
defined by % (¥ (7)) = 7;8" (X (v;)) with o () strictly increasing and
S’(.) strictly decreasing in e. It results that e” is strictly increasing in Y;
and so is v = a)X( eX) .

5.3 Male-female disparities in working conditions

We can conduct a similar analysis for jobs varying according to working
conditions as captured by ;. The reference is then the proposition 4 and
two classes of jobs should be distinguished depending on the main concern
of the employer (increasing output or reducing costs). Let output oriented

Ar Ar
[z ae
A
e

-1
jobs be defined by p < <1 - ) , and cost cutting oriented jobs by

)71
Corollary 7. Consider the class of output oriented jobs. The expected
average working conditions of male workers are better than that of female

workers. Furthermore, the gap in expected average working conditions is
increasing in the number of jobs of type B.

Ar A
f ae
Al
e

,5>(17

Corollary 8. Consider the class of cost cutting oriented jobs. The
expected average working conditions of female workers are better than that of
male workers. Furthermore, the gap in expected average working conditions
is increasing in the number of jobs of type B.

Proof. The last two corrolaries exploit proposition 4 in the same way
as previous ones exploit proposition 3: the reasoning is similar.

The link between male-female disparities in working conditions and
male-female earnings disparities is less direct than in the case of male-
female disparities in jobs productivity. However, there are good reasons to
think that male-female disparities in working conditions will fuel the male-
female earnings gap. We illustrate our point in figures 4 (devoted to output
oriented jobs) and 5 (devoted to cost cutting oriented jobs). Each figure
depicts three jobs: one job of reference (Ref), one with poorer working con-
ditions than the reference, one with better working conditions than the ref-
erence. In both cases, it is sufficient to depict the indifference cuves of
female workers. Consider the class of output oriented jobs. Jobs with poor
working conditions (as compared to the reference) will be exclusively held
by female workers exerting effort e, and earning wf . From an argument
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similar to that of the previous section, male workers should be overrepre-
sented in output oriented jobs with good working conditions, exerting effort
¢ and earning w” . As the figure 4 illustrates, the gap between wf and
w” should be small (if positive). Let us turn to the class of cost cutting
oriented jobs. In this latter case, the overrepresentation of male workers in
jobs with poor working conditions should contribute a lot to the male-
female earnings gap as w” is well above wé? . In one case (that of output
oriented jobs), better working conditions enjoyed by male as compared to
female contribute little to wage differentials; in the other case (that of cost
cutting oriented jobs), better working conditions enjoyed by female as com-
pared to male contribute a lot to wage differentials (in favor of male work-
ers). Overall, in our model, working conditions do not have a symmetric role
as far male and female workers are concerned.

‘Wage
Poorer workin,
o ¢ Ref
conditions \
_“\\\ etter
. working
N A < conditions

WE = Wy " A et s r
w* = pw" i
,
i
d i
| i
|
1 l
4 l
1 Ll
H i
1 1
|
n '
1 Ll

B A Effort
e*=¢e e*=¢

AL A1
fi ae
A7

-1
Figure 4: Output oriented jobs: p < (1 ol . Improved working conditions
drives the principal to expand effort requirement with little variation in costs.

6 Conclusion

In the analysis above, we have provided a reduced form model of non pecu-
niary work motivation as resulting from adequate employment terms. Jobs
are characterized by two dimensions, productivity and working conditions,
which influence employers human ressources management strategies (induc-
ing an extra work motivation or not). We have shown that, all other things
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being equal, high productivity jobs are more likely to drive the employer to
offer employment terms inducing a non pecuniary work motivation. The
impact of working conditions on the employer strategy depends of the main
concern attached to the job under consideration: cost cutting versus output
expanding. In cost cutting oriented jobs, extra work motivation go with
poor working conditions; in output expanding oriented jobs, extra work
motivation go with good working conditions.

This model is applied to the issue of male-female disparities in the
labor market to account for dimensions pointed up by empirical studies but
hardly captured in standard models of employment relation: work atti-
tudes. The basic assumption is that female enjoy better opportunity to
draw self-esteem from the outside work than male workers. This implies
that female may accept employment terms disregarding non pecuniary
work motivation whereas male workers do not. We can then study the dis-
tribution of female workers, on the one hand, male workers, on the other
hand, over various jobs. These jobs vary according to productivity, working
conditions, and eventually, employment terms (wage and effort requirement).
We show that female are overrepresented in low effort requirement poorly

paid jobs. As a consequence, the average male wage is expected to be higher
than that of female.

Wage
.
\
\ Poorer working Ref Better
\ .o . .
\ conditions working
\ \\ponditions
‘\
A \
wk =w" -
wk = w(;B L it o 20 L EEN
r 1
:
1 1
oo
1 1
1 1
1 1
1 1
i
1 1
' 1
1 1
1 1
Vo
1 1
A B Effort
e¥=¢ et =g
. ) . ) - A\ . )
Figure 5: Cost cutting oriented jobs: p > (1 — |l=g= . Improved working condi-

A7
tions drives the principal to reduce costs with lzttlfé varation in effort requirements.
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A  Appendix

What standard conditions on uX(.) involve on f(.) and IX(.).

ou™® , ;o
Y ‘és + fr xy >0
>0 >0
ou®
= Sty el <0
e 20 S~~~
>0 >0
O*u* " "o 1" 1 \2 i
o = f<w02 + 2 iy + [ (20,)” + foal, <0
O*u* ;
1" 1" / 1 1 ! ! !N
m - <wo€ + JwaTe + ( ze T foxe) Ty + ffxwe <0
O*uX 2
ez = JZ? +2fe, + o (20)” + fraa <0

A.1 Optimal contracts
Let u(w, e) = max{uA(w, e), uB(w, e)}.

Lemma A1l The problem of the principal writes max, ,>,5(e)—w s.t.
u(w, €)= u .

Proof. We show first that maz u (w, €) = u(w, ). Take z € ]0,1]. For all
(w, €) e Ri such that a(w, e) < b, maz{ uA(w, e), v (w, e)} < uB(w, e) ; for
all (w, e) e Ri such that a(w, e) = b, uA(w, e) = uB(w, e)>u (w, e); for
all (w, e) e Ri such that a(w, e)> 10, uA(w, e) > maz{u (w, e), uB(w, e}.
Thus, for all (w, e) € R%, max, (o, 1]uw(w, e) = max{ uA(w, e), uB(w, e)}
= u(w, e). Let us prove, now, that max{maxxux(o, 0), maxxu);ut} = u.
Our assumptions directly lead to max u" = ufut while max_u*(0, 0)
=max{ uA(O, 0), uB(O, 0)} derives from previous step of the proof. Conse-
quently the participation condition writes w(w, €)= max{max{uA(O, 0),
u”(0,0)}, v} with

max { max {uA (0,0),4”(0,0)},ul,} = max {uA (0,0),4”(0,0),u5,}

B
out?

and, since by assumption uB(O, 0)<u max{uA(O, 0), uB((), 0), ufm}:
B

max{u”(0,0), u> } = u.
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Lemma A2 In equilibrium, the constraint is binding uw(w", €) = u.

Proof. Suppose u(w", €) > u and consider the pair of positive deviations
(dw, de) (which exists), defined by w(w' - dw, e"+de) = u. Clearly,
S'(e")de— (w" - dw) >0 which implies that (w", ¢") is not an optimum, a
contradiction.

A.1.11dentity dependent indifference curves

Lemmas below present some useful results on the shape of indifference
curves.

Lemma A3 The next statements hold: for X € { A, Bl} L, @(0)20 and @'(.)
is strictly increasing in e ; for all e>0, a)A(e) >w (e) < a a)A(e), e)<b.

Proof. The first item is standard: for Xe {4, B}, v (@'(e), €)=

da)x( &)= — ag—i( (w¥(e)e)  guX
de 2 (WX (e)e) e

hence the conclusion. Concerning the second item, let us first recall that f, ,

< 0, and % > 0 entails % > 0,

U=

{
x)

f@’(e), e, b) < f(a'(e), & b) but fla’(e), e, 0) = u = fla'(e), e (@' (e), )
so that f(w?(e),e,a(w?(e),e)) < f(w?(e),e,b). Since f; >0, it requires
a (wA (e),e) <b.For alle >0, a (w(e),e) <b implies f (wA (€),e,a (OJA (e),e)) <
f(w?(e),e,b) but f (wh(e),e,a(w?(e),e)) =u= f(wP(e),e,b) so that
@ (e), e, b) < f(@"(e), e, b). Since f >0, it requires &”(e)> &’(e).

Let us define @ (), for all e, by a (@ (e) ,e) = b . Note that & (&) = w (¢) = w? (&).

a; and a, are all strictly positive. For all e= 0, a)A( e)> a)B( e) implies

Lemma A4 If a)A(O) > a)B(O) then there exists e >0 such that, forall e<'e,
a)B(e) < a)A(e) and, for all e>e, a)B(e) > a)A(e) f a)B(O) < a)A(O) then,
for all €20, a)B(e) > a)A(e) .

Proof. By definition of @’(.) and (), @"(0)>®”0) and
S (@?(0),0,a (w?(0),0)) = f (wB(0),0,b) entail a(w?(0),0) <b=a(@(0),0)
and thus w? (0) < ©(0). @(.) is differentiable for all e>0 and &' = —;’—,/ <0
so that @ (.) is strictly decreasing for all e=0. Since a)A(.) is itself contin-
uous and strictly increasing for all e> 0, there exists a unique e satisfying
() =wt(@).Forall e < & w(e) > wl(e) = a(@(e),e) > a(w(e),e). Yet,
by definition of @(.), a(@(e),e) = b so that for all e < & b > a(w?(e),e)
and wB (e) < w” (e) by lemma A3. For all e > ¢, @ (e) < w? (e) = a(@(e),e) <
a(w? (e),e). From which it follows that for all e > é, b < a (w” (e),e) and
wB (e) > w? (e). Let us turn to the second part of the lemma. w? (0) > w4 (0)
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entails a (w?(0),0) > b = a(©(0),0) and then w?(0) > @(0). Since, for all
e > 0, w?(.) is strictly increasing while & (.) is strictly decreasing, it must be
the case that, for all e > 0, w?(e) > @(e). With a(.) strictly increasing in
w, for all e>0, a(w?(e),e) > a(@(e),e). But, by definition of @ (.), for all
e>0,a(@(e),e) =b so that, for all e>0,a(w”(e),e) >b which, by lemma
A3, implies w’ (e) < w?B (e).

Lemma A5 % (6) < &= (&)

Proof. The difference is:

duw” & dwt & :7855 (WP (@), ng (wh(é),e)
a0 O O R .0 B e

AP o dwt o () % (w,e)
d € i (8) - OuB - o~ + DuA -~ o~
€ ae 5o (0,€) G- (0, €)
dwP o dwt o fl(w,eb) | fL(0,6a(w,8)) + [y (W, 8 a (,€)) al (@, €)
——@)-—0@ = - +
de de fl(w,e,b)  fl (w,é,a(w,é)) + fi (¢ a(w,e))dl, (w,é)

and, since a (w,€) = a (@ (é),€) = b, by definition of @ (.):

R N A X B ACN DR A EAGY)
de O Tde T TR @,60) L (6,60) + £ (@,8,0)al, (@,6)
Neglecting functions’ arguments, with obvious writings, one obtains:

dw® (é) _ de &) = Nﬂll) ~(Iz~’e — fé.fclLd:ﬂ
de de

Lemma A6 (w*,e*) # (0,¢é)-

Proof. Let us consider two pairs of marginal deviations: (dsw,dse) defined

by Cfii = ddw—A (¢) (that is such that du® = 0) and (dpw,dpe) defined by

‘ff;zg = % (¢) (that is such that du? = 0). Let us assume (w*,e*) = (0, é)..
if 57 (¢) > % (&) then, for dgw, dge> 0, §'(2)dpe — dpw = (5'(2) - %2 @)

dge > 0. If 2% > @) > @) then, for  dyw,dae > 0,

S (@) dae — daw — (s @ - L2@))dae > 0. I L2() > §(e) > L (@)

then, for dgw,dge <0, S (¢)dge—dpw = (S’ (€) — w2 (é)) dge > 0. If

4 (@) > §'() then, for daw,dae <0, §'(@) dae — daw = (& (@) — dt ©) dae
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> 0. In every case, one can find a profitable deviation from (w", ¢*), a con-
tradiction. Consequently, (w*,e*) # (w, é).

As a consequence, u(.) is differentiable in (w", €’).

Proof of proposition 1

Proof. lim._,05" (¢) = +oc excludes a corner solution. The Lagrangian
writes L(w,e;A) = S(e) — w + A(u(w,e) —u), A > 0. By previous lemma,
(w*,e*) # (,é) so that u(.) is differentiable in (w", ¢") . First order condi-
tions, thus, entail (w*,e*) € {(wA,e4), (w?, eP)}. We just have to check that
our assumptions guarantee that first order optimality conditions be suffi-
cient optimality conditions. The second order condition writes:

L (w*, e A) = A | ullz (w*, e¥)dw? + 2ul, (w*, e*)dwde + ulsy (w*,e*)de? | + 8" (e*)de?
——— — ——— <0

<0 <0 <0

and so the conclusion.

Proof of proposition 2

Proof. wt(0) < wB(0) & u > u(®(0),0). By lemma A4, v > u(©(0),0) =
Ve>0, wB(e) > wh(e) so that w? (F) > w” (eP). Consequently, S( e’y -
&P (e®)< (P = w'(®). But by definition of e*, S(e¥) - @’(ef) <
S(eA)— a)A(eA) =" Hence, n?>7n” and (w*,er) = (wh,e?). u < u(@(0),0)
ensures that é > 0. $'(é) > %(é) = ¢f > é By lemma A4, Ve>e,
wB(e) > wA(e) so that wB (ef) > wh(ef). As a result, S(eB) -
wB (eB) < S (eP) —wA (eB) < S (e?) —w? (eA) =4 by definition of e’

(w*,e) = (whet). ¢ (&) < %@ = et <é By lemma A4, Ve>e,
wB (e) <w?(e) so that w? (eA) <wh (eA). As a result, S (CA) —wA (CA) <
S (1) —wP (1) < S (¢P) —wP (eP) =P by definition of e”: (w', e) =
(w”, eB) . Function w(.) = min {w? (.),w? ()} is strictly increasing. We thus
just have to show that e? > eB. %2 (&) > §/ (&) > %2 (&) = B < & < e while
% (&) > 8 (&) > uwl=uw (eB) <wi=uw (eA). Hence, in every case, P <e? and

A.2 Jobs productivity and working conditions

Proof. By definition of (e#,2”) and ¢, 7* = 7% and the principal is indiffer-

ent between (w?,e?) and (w?,e?). For the sake of clarity, let us remove the

identity superscripts so long identity is not an issue (relations considered hold
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whatever X e {4, B}). Profit writes * = S (¢*) —w (e*) so that the impact of
some (small) variation v is: o7 = 65 (e*) — dw (e*;¢)) With 45 (e*) = ' (e*) de*
and dw (e*;9) = W' (%)) de* + Jerw (e*;4h) where J.w (e;9)) is a variation of
w(e;v) for e kept unchanged. Thus

om* = (' (e") — W' (e"10)) be” — derw (€71 9)).

And yet, by definition of e*, S’ (e*) = ' (e*;%) so that é7* = —§-w (e*;9). By
definition of @(.),

¢
¥

. * . . o .
so that, in e = e , with convenient short writings:

F(otew) Saten.o)

filbew (%5 9) ~ wzf*’5w+f*’x*’5 cw(€0) = bu=0,

: e
derw (€)= o 0Y
w T w
————

<0

Reinserting identity superscripts, and considering the initial situa-
tion, we obtain

Al oA
Soamt = ; 5
€ 2 ’
+fa:/ A/w
>0
B B/ EB w
e fB/ wQ
N——
>0

g
w
3
Il

Consider a variation & > 0. This leads the principal to choose the
contract inducing a non pecuniary work motivation if and only if

eA’ eA fB/ fA/ ) B 5
7— > — % > — € e
Ar A 2 2 Ar Ar= ’
i + J3 o v kG A A &
’ i Br
that is, since 5" () = % (¢4) = 4{;3‘:,&,@, and 8’ (B) = 42 (B) = &
S (eMet 1 1 ad!
S/ (EB) EB - feél

so the conclusion.
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A.3 Male-female disparities in the labor market:
the role of jobs productivity

We denote J* the set of jobs of type A and n its cardinality. The fact
that all male workers be employed involves n’>n and then TYnBi1 = -
Let J, be a Subset of n jobs. There are WAIH“ distinct subsets of cardi-
nality n in JA ; let these subsets be indexed by £k =1,..., K = n,(:—Ain)' We
define J, n(k) = JA ~ J, (k) d.e for all k, J (k) and J 1 (k) form a
partition of J*. For any subset J of the set of jobs, Y(.J) e R gives the
average productivity of jobs in J.

Proof. Let 5(14 denote an ex post average productivity of jobs held by
male workers.

R IACIEES S > >

= — Y n = — — Yi = —=— Yi-

K o K=\ mjemm Kn 2 jemm

The number of subsets J, such that je J, is the number of subsets

of J* —{j} with n—1 elements that is o= 1)'(((nA 11))' . This holds for

(n—1))
any je J* so that:

K B (n? —1)!
2 2 T DA D) (D)2

J
k=1jeJ,(k) (n jeJA

As a consequence:

EA n!(nAfn)ll (Afl) 3
o nA n(n- DA —1) — (n— D) 57
1
By = 5 ¥ v=7"
nd j&ja

By a similar reasoning, we show that Ev) = & Z Y (Jpa_p (k) = ¥4 The
last step is to observe that E% = By = 34 whereas Ey, = "24f 4 iz gyl

with ngp<n and yO < EyO = y . Hence, EYy, > Ey,. Furthermore, the gap
is increasing in ny.



