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Appendix I. Model of Gender Identity in the Workplace

We consider outcomes in the labor market in a given sector when (1) employers are
perfectly competitive and (i1) there is a single employer. For each of n competitive firms, profits

from hiring labor, L, are

6)) R(L) = L - (YnL? - wL,

where w is the market wage. For a monopsonist, the profits for hiring labor are

2) (L) = L - %L?* - w(L)L,

where w(L) is the inverse supply of labor.

The available labor consists of two groups, one of men and one of women, both groups of
size 1. The men can earn a wage wy, > 0 in other sectors of the economy. We normalize
women’s outside wage (wy,) to zero. There is a distribution of skills among the men and women.
Relative to the effort a worker must exert in other sectors of the economy, a worker j must exert
effort e; to work in the sector in question. We assume that this effort is uniformly distributed on
[0,1] for both men and women.! In the absence of considerations of identity, the preceding
description yields the following labor supplies for men, women, and joint labor supply

respectively:

1. Note that we could generalize the model by assuming different distributions for men and women.
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We now introduce gender identity. Suppose that at first the tasks in this sector are “men’s
jobs.” A woman who works in this sector suffers a loss in identity of i. The labor supply of

women is then

@) Ly =w-i.

If women are hired, men also suffer a loss in identity. In response, they “sabotage” the work of
the women who are hired. By the sabotage men restore their identity, so their labor supply

remains

5) Ly =w - wy,

We assume that this sabotage reduces the marginal productivity of both men and women by an

amount x; the revenues generated by hiring labor become

(6) R(L) =L - %(nL + x)

for a perfectly competitive firm and

) REI) =L - %(L +x)



for a monopsonist.

In this situation, a firm has four options. In the first two, a firm takes the gender
prescriptions as given. The firm could (1) hire only men or only women to work in different
“divisions” of the firm and suffer a loss in marginal productivity ¢ from ill-matched labor or (2)
hire both men and women together and suffer a loss in marginal productivity x from men’s
sabotage of women. A firm could also change the gender prescriptions of the job. A firm could
(4) split the task and establish a second job as a “woman’s job” with a rhetorical campaign of
cost S and with marginal costs of separation of men and women of z;, or (5) render the entire task
gender neutral incurring a cost £, where S < E, reflecting increasing difficulty of changing the

prescriptions.

Analysis of the Model.
(i) Perfect Competition:
We consider the firms’ four options in turn.
(1) Firms segregate men from women and suffer a loss in marginal productivity ¢. Each

firm’s demand for labor is then (1- ¢ - w)/n with a market demand

® L? = (1 -q-w.

The competitive equilibrium wage for men and women must be the same and equal to the
marginal revenue product of men and women workers; otherwise, a firm would find it profitable
to replace women with men, or vice versa. The equilibrium wage and number of men and

women hired are:



w' =81 - g + i+ wy),

Il

) Ly = V(1 - g + wy) - %i,

*

Ly = (1 = g + i) - 2w,

(2) Firms do not segregate men from women and there is a loss in marginal productivity

x. In equilibrium, we have

*

w' o= (1 - x + i+ wy),

(10)

~
=
!

= V(1 - X + wy) - %i,

h
>
=

|

= V(1 - X + i) ~ Y,

If x < g, then the firms will hire men and women together. If x > g, then the firms will
segregate the men from women.

(3) & (4) Firms can pay a cost S to create a separate job for men and women or pay a cost
E to accomplish gender equality. If the change in prescriptions is sector-wide or economy-wide,
no perfectly competitive firm would gender prescriptions. In the post-change competitive
equilibrium, no firm can earn rents from hiring labor, so the firm that made the change will earn
negative profits from incurring the costs S or E.

If the change is firm-specific, there is no Nash equilibrium. To see this, consider one
possible equilibrium: No firm changes prescriptions. This is not an equilibrium, since one firm
would have an incentive to deviate and change prescriptions if the profits it could earn exceed the
costs S or E. (Since it is the only firm that has changed prescriptions, it would be able to earn

rents. It will be more productive than other firms, but need not pay a wage different than the



wage in the remainder of the labor market.) Consider, then, the other possible equilibrium: A
proportion /> 0 change gender prescriptions. In this case, no firm would earn any profits after
changing prescriptions because they must compete for labor. A firm would then have an

incentive to deviate and not change prescriptions, to avoid the losses of S or E.

(ii) Monopsonist:
In each of the four cases, we find the maximal profits of the firm, the number of men and

women hired, and the respective wages of men and women. For example, in option (1) the firm’s

profit function would be:

1m T = LM * LW B 1/Z(LM + LW + ‘7)2 - (LW + i)LW B (LM * WM)LM'

Maximizing with respect to L,, and L, and solving for the wages for men and women yields:

Ly =Yl - q) - %i + & w,,

Ly = (1 - §) - %, + Vi,
(12)

=
=
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= Ya(1 - q) + %i + Vew,,

I

Va(l - q) + Ywy + VAL
Maximum profits in this case are:

(13) (1-70 - (@ -DOwy +i) - 29 - (18/4)wi ~ (21/4)(wy +i2) |/ 4.

Each of the four modes of operation will have a maximum profit 7' to 1, respectively.

Table Al below gives the values as well as the profit maximizing levels of wages paid to men



and women for each of the options. The profits of the firm 7* will be the maximum of 7' to 7,

and depends on the relative values of the seven parameters wy, 7, ¢, x, z, S, and E. Note that in

options (1), (2), and (3), the firm pays men and women different wages. A monopsonist can

“wage discriminate” — pay men and women different wages according to their labor supply

when they work in different jobs — to increase its profits.

Table Al. Monopsonist's Profits and Workers' Wages by Option

Option

(1) Hire Men
and Women
Separately

(2) Hire Men
and Women
Together

(3) Create a
Separate
Woman's
Job

(4) Create one
Gender-
Neutral Job

(5) Create one
Woman's job

Firm's Profit

[a- 21”)2 B (5—1)(% +1) _2—(] _(18/4)"_"Mi
— QU)W + 2))/4

[(1-%)2- G-Dny +0) -2 % - (18/4)yi
~QUA)WE + 2))/4

[(1- 2wy + (3/4) W2+ Wz - 222 /4 -S

(1 - ]/2“’_")1\4)2/4 - E.

(1/6) - B

Wage Paid to Men

V(1 - gq) + 5wy, + Vei

Va(1 = x) + %ewy, + Vei

(1- 7 + (5/2),)/4.

(1 + (3/2)i,)/4

Wage Paid to Women

Ya(l = q) + %si + Vew,,

Vi(1 - %) + %bi + Vainy,

(1- 7 + ()iny,)/4

(1 + (3/2)w,)/4

1/3




Appendix II. Model of Social Exclusion and Poverty

The expected payoffs for the four types of people — Green/One, Green/Two, Red/One,

Red/Two — are presented in the text in Table 2 which we reproduce here for convenience. In

the analysis, we assume that all parameter values are weakly positive and weakly less than one.

Table A2. Expected Payoffs to Different Identity/Activity Choices in Poverty Model

Identity/Activity Expected Payoffs

Green/One v, —r = (I-y)(I¢+ (1- pk)
Green/Two - -r- (-

Red/One v, = If = a~ (1-y)(1- p)k - yI;
Red/Two - yI?

As noted in the text, we assume that I > k so that anyone who chooses a Green identity
also chooses Activity One.? There are never any Green/Two’s in equilibrium. With this
assumption, the table below presents all the possible combinations of ¥ and p that can arise in an

equilibrium.

2. For I° > k, the payoffs of Green/One are greater than those for Green/Two for all values of y and p.
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Table A3. Types of Equilibria in Model of Poverty and Social Exclusion

Value of ¥ Value of p Interpretation

y=1 na. Everyone is Green/One

0<y<l p= Mixed Green/One and Red/One
0<y<l 0<p<l1 Mixed Green/One, Red/One, Red/Two
0<y<l1 p=0 Mixed Green/One and Red/Two

y=0 p= Everyone is Red/One

y=0 0<p<l1 Everyone is Red/One or Red/Two
vy=0 p=0 Everyone is Red/Two

We examine the conditions for each equilibrium in turn.

y=1
For y = 1 to be an equilibrium, no individual can have an incentive to deviate and choose

Red/One or Red/Two given everyone else is Green/One. Substituting y = 1 into the payoffs for

Green/One > Red/One, we have
(14) r<Ifva+It
Consider next Green/One > Red/Two. For y = 1, this condition is v, - > - I% for all v, Since

the lowest possible value of v, is zero, we need r< I%. If this inequality is satisfied, (14) is also

satisfied. Hence, a necessary and sufficient condition for y = 1 equilibrium is r< I.



0<y<lip=1

For this equilibrium we need to find y such that Green/One = Red/One and find the

conditions under which Red/One > Red/Two for all i. Setting Green/One = Red/One and solving

for v yields:
. r+IoG—[S—a
15 Y 5
(15) 104 I

Note that this value is independent of p. For 0 <y* <1, we need

(16) Fva-10<r<Ifva+I,

Now we check conditions under which payoffs from Red/One dominate Red/Two. Setting p =1
and simplifying we have v, - I* - @ > 0 for all i. Since the lowest value of v, is zero, and also I¢
and a are both greater than zero, we must have If + @ = 0. Combining this condition with (16),
we see that the necessary and sufficient for this equilibriumis X +a =0 and » </%. In
equilibrium y* = (» + I9)/(I* + I). This equilibrium does not exist when I* and « are strictly

positive.

0<y<1l: 0<p<l1

For this equilibrium we need Green/One = Red/One, as in the previous equilibrium. We
then solve for the p such that individuals are indifferent between Red/One and Red/Two. We
noted above that the condition for Green/One = Red/One is independent of p. We then have

here, as above,



G R
r+l; -1 -a

17 Y= ;
and for 0 <y* <1, we need
(18) ISR+a~IOG<r<ISR+a+If.

Now we solve for the p such that the payoffs from Red/One equal the payoffs from Red/Two.

Solving for the critical value of v,, we have:

(19) yeit = (1 -y)A-pk + IF 4 a.

Note here that for v*' < 1, we must have (/* + @) < 1. Setting v™ = (1~ p), solving for p* yields:

ISR+a
(20) p" =1 —
1-k+vy'k

Substituting for y* yields:

@F + a)al + I

IOG +]0R +k(r —If —ISR -a)

*

(21) p’ = 1-

For p* < 1, we need both of the terms in the numerator of the second term to be strictly positive.

For p* >0, we need the second term to be strictly less than one. This latter condition is:

@+ 1)1 -1 - a)
k '

C(22) ro> IFeIfea
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omparing this condition to (18), we determine which lower bound on r is binding. For
(I* + a+ k) > 1, then (22) gives the lower bound on . Otherwise, (18) gives the lower bound on

r.

0<y<l1: p*=0

For this equilibrium we need to find the value of y such that Green/One = Red/Two, then
find the conditions under which the payoffs from Green/One dominate Red/One. Assuming

p=0,wehavev, - r— (1-y)(% + k) > - yI*. This gives us

23 verit = e (1= + k) - yIR.
(23) 0 0

crit

Setting (1 - y) = v and solving for the equilibrium number of Greens, y*, we have:

l—IOG—k—r

(24) Y= :
1-1° - k-1IF

Notice that a necessary condition for y*<1is » > I,

We now check the condition under which Green/One dominates Red/One. We have

(25) r+(1- y*)]oG < ISR +a +y*[oR )

Substituting y* into (25) gives us the condition

1-k-I1°-1IF
1-k%

(26) r < (ISR + a)(
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he right hand side of (26) is less than (I* + &) + I*. Assuming k + I* + I¢ < 1, the right hand side
is no smaller than I%. Putting the condition r > I% together with (26) we then have the following

necessary and sufficient condition for this equilibrium:

1-k-1°-1I"
@7) < o< (IR+a)( - ] s R

y=0,p=1

For this equilibrium, we need Red/One to dominate both Green/One and Red/Two. Let
us first look at the condition under which Red/One dominates Red/Two. Substituting y = 0 and
p =1 into the payoffs for these types, we have: v, - I - a > 0 for all i. This requires that

I*+a=0. For strictly positive I¥ or a (given neither are negative), this is never an equilibrium.

v=0:0<p<1

For this equilibrium, we find the value of p such that Red/One=Red/Two. We then find
the condition under which no-one would wish to deviate to Green/One.
Setting Red/One = Red/Two and setting y = 0, we have the critical value of v, such that

all those with higher values choose Red/One and all those with lower values choose Red/Two:

(28) vt = 1R ea (1 -pik.

Setting v'= (1 - p), we solve for the equilibrium number of Red/One's, p*:

(29) pt o= 1-

ISR+a
1-k |
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For0 < p*<1,weneed (I +a)>0and (I*+a+k)<1.

Now we find the conditions under which no-one wants to be a Green. We compare
Red/One to Green/One given y = 0. Simplifying, we have: r > ¥ +a - IS,

In summary: ifand only if »>* +a - IS, (*+a)>0,and *+a+k)<1isy=0;

0< p* <1 an equilibrium outcome.

y=0:p=0
In this equilibrium, the payoffs from Red/Two dominate the payoffs from Red/One and

Green/One. For y = 0, the payoffs to Red/Two are simply zero. For y =0, p = 0, the condition

that Red/One < Red/Twois v, - I* - a - k < 0 for all i. This implies a necessary condition for

this equilibrium of (/* + @ + k) > 1. For y =0, p =0, the condition that Green/One < Red/Two is

v,— =19~k <0 foralli. Thisimplies a necessary condition for this equilibrium of

(r+ 1+ k) > 1. With the two conditions together, we have the necessary and sufficient

conditions for this equilibrium: (#r+IS+k)>1and (*+a+k) > 1.
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The following Table summarizes the necessary and sufficient conditions for each

equilibrium as well as the equilibrium values of y and p.

Table A4. Necessary and Sufficient Conditions for Each Type of Equilibrium

Equilibrium

0<y<1;0<p<l

0<y<l;p=0
y=0p=1
y=00<p<1
y=0, p=0

Necessary and Sufficient Conditions

Equilibrinum Values of ¥y and p

r< It

PB+a=0andr<It

For (1% + a+ k) < 1, the condition is:
Bta- I <r< B+at+ IR,

For (I* + a+ k) > 1, there is a different
lower bound on 7.

(k+IF+19)<1,and
B<r<

(I +a)(1 - k- I3 -10)(1- ] + 1
I®+a =0 (necessary condition only)

(R+a)>0, ’R+a+k) <1, and
r>R 4a- IS

(F+a+k)y>1and Pr+C+k)=1

y¥=1

i

V¢ =+ IS+ 15).
p¥=1

il

Y*= (I~ IS - /(I + )
pr= 1=+ a5 + 1)/

@+ IS + k(r -IF -I% - a))]

y¥= (1-k-I5- N/(-k-I5 -
p* =0

Y* = O,p* = 1

y*=0

p*=1-[I5 +a)(1-k)

y*=0

p*=0
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