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1 Introduction

Women occupy a much smaller proportion of employed positions although they make almost
half of the world population. In the year 2000, women held only 30% share of the total
employed positions with the average hourly wage-rate of just three-quarters of that of men.
Aiming at reducing the gender-inequality, various countries have been considering di¤erent
policies, establishing a¢ rmative action or reservation is one such policy. This paper is a
contribution to the theoretical studies of a¢ rmative action in the context of gender. This
subject has been getting increasing attention in recent times1. India has been practicing
reservation of political posts for women since 1993, at least one-third of all the villages have
to have women as their council-leaders. This has led to a signi�cant increase in women�s
involvement in as well as impact on policy-making (see Chattopadhyay and Du�o, 2004).
Various other countries have similar quota or �a¢ rmative action�for women at work-places
to encourage female labor force participation, reduce the wage-gap between men and women
and thus empower women and raise social welfare.
In this paper, we focus on the twin objectives of increasing social welfare and female

empowerment of establishing a¢ rmative action. A positive outcome of both moving to the
same direction, robust to diverse speci�cations of the model, would be reassuring to the
policy makers. That it is not always the case, is shown by our analysis.
We consider a simple model of household decision making in an economy with production.

To emphasize the point that the result is not driven by any �pathological feature� of the
model, we assume that all agents in the model are endowed with standard features. Thus
the �rms producing output (consumption goods) are worker owned and they maximize pro�t
using a standard production technology (Cobb-Douglas) with two inputs, namely the labor
inputs provided by the male and female household members. Also, we simplify the labor
supply decision for men by assuming it inelastic to focus on just female labor supply. Women
can work outside or at home and the wage income from working outside not only increases
the household income but also leads to enhance their power. The utility of the household is a
weighted average of the utilities of the male and female members and the weights re�ect the
respective household member�s power. The decision to participate in the workforce and the
resultant power in the household decision making emerge out of the equilibrium conditions.
We show that even under these simple speci�cations, it could turn out to be the case that
as a result of a¢ rmative action, despite working more hours, women experience diminished
power even though social welfare rises. The wage-gap ends up widening as well.
Based on the results of this paper, it appears that policy makers should monitor not only

the social welfare, but also other outcomes such as the wage gap while evaluating the success
of the a¢ rmative action policies.

2 Model

We consider the general equilibrium model of female labor supply from Atal (2014). There
are N identical households who own N identical �rms producing the consumption good
x with equal share of pro�ts. Each household consists of two adults: a male (m) and a

1Recent literature includes Kalev et al. (2006), Holzer and Neumark (2000), Leonard (1989).
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female (f). They have di¤erent utility functions, however, they take the household-decisions
collectively. Their objective is to maximize a weighted average of the utility each of them
gets from their collective decisions. The weights depend on the power distribution in the
household. Let � 2 [0; 1] denote the power of the woman in the household. Hence (1� �)
is the power of the man. Following the arguments of Agarwal (1997) and Basu (2006), we
assume that this index of power is endogenously determined in the household. The woman
may gain more power by earning money from an outside job and thus increasing the total
household income; on the other hand, she can choose to do more of what she likes� outside
job or household work� if she has more power. Let e 2 [0; 1] denote the woman�s e¤ort
put to work outside home and h 2 [0; 1] be her e¤ort on household work, (e+ h) 2 [0; 1].
Let � denote the woman�s exhaustion from outside job in terms of household work, i.e., the
exhaustion from working for one hour outside is equivalent to the exhaustion from working �
hours in the household, � 2 (1; 2).2 Hence working one hour outside is equivalent to working
� hours at home.
Let wf and wm be the wages for female and male labor, respectively. To focus on the

analysis of female labor supply, assume that the man always puts his entire e¤ort 1 for
outside work. Let us normalize the price of x to be 1.
Let v (:) denote the utility of a person from the household work done by the woman,

where
v (h) = A ln (1 + h) ; A > 0:

The utility increases at a decreasing rate. Let us denote the disutility caused by individual
i�s e¤ort on outside work by ci (:) ; i 2 fm; fg, where

ci (h) = Bh
2; B > 0;

The disutility increases at an increasing rate. Now we can write down the utility functions
for the female and the male in a household in the following form:

uf (x; e; h) = x+ A ln (1 + h)�B (h+ �e)2 ;
um (x; h) = x+ A ln (1 + h)�B:

Assume that A � 4B so that for all h, the woman�s marginal utility from her work at home
is more than her marginal disutility from that. This guarantees that the optimum choice of
e and h by the household are such that (e+ h) = 1, i.e., the woman puts her entire e¤ort
1 on work� household and outside. Hence the household�s objective is to choose (x; e) such
that the weighted average of the utilities of the man and the woman, given by:

U (x; e) = �uf (x; e; 1� e) + (1� �)um (x; 1� e)

is maximized subject to the household�s budget constraint:

x � [wm + (1� h)wf ] + �;

where � is the pro�t of each �rm. Since the household�s collective utility is strictly increasing
in x, the budget constraint will hold with equality. Substituting for x from the budget

2Technically, � could be in (0; 1) as well but that does not change our main argument qualitatively.
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constraint, we can express the utility functions in terms of the woman�s e¤ort put in outside-
work only. Hence we can re-de�ne the household-utility function as follows:

eU (e) = wm + ewf + � + A ln (2� e)� �B [1� (1� �) e]2 � (1� �)B:
eU (e) is maximized w.r.t. e 2 [0; 1] : Therefore, when the woman�s power is � and the market
wage rate for her labor is wf , the collective utility maximizing e¤ort (e) by the woman for
her outside job is given by the solution of the �rst order condition:3

wf =
A

(2� e) + 2�B (�� 1) [1 + (�� 1) e] :

Suppose the power of a woman (�) as a function of
�
e;

wf
wm

�
is de�ned as follows:

�

(1� �) =
�
(1 + e)

2

wf
wm

�
;  > 0:

Now let us look at the producers� side. The production function is given by a Cobb-
Douglas function with the productivity factor increasing in the respective individual�s bar-
gaining power:

F (Lf ; Lm) = L
��
f L

(1���)
m ;

where � 2 (0; 1). Each one of the N identical producers choose the amount of inputs (or the
two kinds of labor) to maximize pro�t. Therefore we get the demand for both kinds of labor
by each �rm. Note that �rms make zero pro�t because of constant returns to scale.
Hence the general equilibrium is given by the following system of four equations:8>>>><>>>>:

wf =
A

(2�e) + 2�B (�� 1) [1 + (�� 1) e] ;
�

(1��) =
h
(1+e)
2

wf
wm

i
;

e = ��
(1���)

wm
wf
;

e�� = (wm + ewf ) :

(1)

3 A¢ rmative Action

Suppose, initially, the economy was at a general equilibrium as described in equation (1).
Then suppose the government makes a law by which the ratio between the number of female
employees to the number of male employees, at each of the N �rms, has to be at least as
large as the fraction r 2 (0; 1). As a result, the producer cannot always choose the pro�t-
maximizing levels of both kinds of labor. When female wage-rate is high enough compared
to the male wage-rate, then although pro�t-maximization requires the ratio between female
labor and male labor to be strictly less than r, the producer cannot do that due to the quota

3If wf � A
2 + 2�B (�� 1), then e = 0 and if wf � A + 2�B� (�� 1), then e = 1. Let us consider the

parameters in the range where we always get interior solution for household equilibrium.
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and in that situation, he simply maintains the ratio exactly. Hence the ratio between the
demands for the two kinds of labor will be:

LDf (wf ; wm)

LDm (wf ; wm)
=

(
��

(1���)
wm
wf
; if wm

wf
� (1���)

��
r

r otherwise.

The resulting new general equilibrium conditions are:8><>:
wf =

A
(2�r) + 2�B (�� 1) [1 + (�� 1) r] ;

�
(1��) =

h
(1+r)
2

wf
wm

i
;

r�� = (wm + rwf ) :

(2)

We compare the two general equilibrium systems given by equations (1) and (2). We
implicitly di¤erentiate (2) and evaluate it at the equilibrium given by (1) ; the analysis is
shown in details in the appendix.
As a result of imposing reservation for women at work-places, we �nd that the female

labor force participation and social welfare rise in equilibrium.4 However, the wage-gap
between male and female labor ends up widening, and more importantly, women lose power
and welfare. Reservation policies at work-places force the producers to choose female labor
more than what they would have chosen while maximizing pro�ts. They can do that only
by giving lower relative wages to women. This leads to the loss of female power and their
welfare in the society. The society still ends up getting better o¤ because of the increased
wages to men. This suggests that policy makers should monitor not only the social welfare,
but also other outcomes such as the wage-gap and female empowerment while evaluating the
success of the a¢ rmative action policies.

4 Conclusion

�It is both unfair and unjusti�ed that women should be paid less than men for doing equivalent
jobs [...] at this rate, it will take at least another 21 years for management-level pay amongst
men and women to be equalised.�

� Kate Green MP, Shadow Equalities Minister, UK Labour Party5

In this paper, we have demonstrated that even with strict a¢ rmative action policies,
societies might end up with wider wage-gap and less female power. We have considered a
simple model of household decision making in an economy with production. We have shown
that even with the standard assumptions in economic modeling, it can be concluded that
a¢ rmative action for women may increase social welfare at the cost of decreasing women�s
power and their welfare, and widening the male-female wage gap. To emphasize the point
that the result has not been driven by any �pathological feature�of the model, we assumed

4As a measure of social welfare function, we aggregate all the households�utilities. One can argue that
this is not the best measure for social welfare, but it is one of the most widely used measure in the literature.

5Check the following link for an extensive evidence on the male-female wage-gap:
http://www.wileyiwdresearch.com/closing-the-gender-pay-gap.html
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that all agents in the model were endowed with �standard�features like concave utility func-
tions, convex cost functions and Cobb-Douglas production functions. We have considered the
power of women to be endogenously determined by the society. Women could work outside
and bargain for higher wages thus contributing more to the household income and enhance
their power. With an increased power, they have more freedom to choose whether to work at
home or outside. We have shown that as a result of a¢ rmative action, despite working more
hours, women experience diminished power and welfare, and worse male-female wage-gap.
This happens because producers can hire more female labor only by paying them lower wages
relative to men.
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A Appendix

Di¤erentiating the system of general equilibrium equations after reservation given by (2)
with respect to r, we get:264�1

�

�
wf � A

(2�r)

�
1 0

1
�(1��) � 1

wf

1
wm

��r�� ln 1
r

�r �1

375 �
0@ @�

@r
@wf
@r
@wm
@r

1A =

0@ A
(2�r)2 + 2�B (�� 1)

2

1
1+r

wf � ��r���1

1A
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The determinant of the 3� 3 matrix above is:

D = �1
�

�
wf �

A

(2� r)

��
1

wf
+

r

wm

�
�
�
�r��

wm
ln
1

r
� 1

�(1� �)

�
= �1

�

r��

wm

�
1

wf

�
wf �

A

(2� r)

�
+ �� ln

1

r
� 1

(1� �)
wm

(wm + rwf )

�
;

which is negative for a backward bending female labor supply curve on its downward slope
(which occurs when (1��)

�
wf � A

(2�r)

�
> wf ) and if A is small enough, then it is negative

when female labor supply curve is increasing as well.6

To compare the equilibrium values pre and post reservation policy, we evaluate these
derivatives at r = r� = ���

(1����)
w�m
w�f
, dropping the stars. Hence, we have:2664�

1
�

�
wf � A

(2�r)

�
1 0

1
�(1��) � 1

wf

1
wm

� rwf
�
ln 1

r
� ��
(1���)

wm
wf

�1

3775 �
0@ @�

@r
@wf
@r
@wm
@r

1A =

0@ A
(2�r)2 + 2�B (�� 1)

2

1
1+r

0

1A
Applying Cramer�s rule to compute the partial derivatives at r = r�; we get:

@�

@r
=

1

D

�
1

wf (1� ��)

�
A

(2� r)2
+ 2�B (�� 1)2

�
+

1

1 + r

�
< 0;

@wm
@r

= � r

�D

24 �
wf � A

(2�r)

�
1
1+r

+
wf
1+r

ln 1
r

+
�

A
(2�r)2 + 2�B (�� 1)

2
��

1
(1��) + ln

1
r

� 35 > 0;
@wf
@r

=
1

�D

24 �
wf � A

(2�r)

�
1
1+r

�
�

A
(2�r)2 + 2�B (�� 1)

2
��

rwf
wm
ln 1

r
� 1

(1��)

� 35 :
To �nd the e¤ect on wage-gap, we di¤erentiate the relative wages:.

@
�
wm
wf

�
@r

=
1

wf

�
@wm
@r

� wm
wf

@wf
@r

�

= � r

�2�wfD

24 1
(1��)

�
A

(2�r)2 + 2�B (�� 1)
2
�

+ 1
1+r

�
wf � A

(2�r)

�
+

wf
1+r
�� ln 1

r

35 > 0:
Finally, di¤erentiating the social welfare W = N

�eU + �� = N eU at r = r�; we get:
@W

@r
= �Nr

�
wf
�
ln
1

r
+B (�� 1) [2 + r (�� 1)]

�
@�

@r
> 0

and
@uf
@r

=

�
@wm
@r

+ r
@wf
@r

�
+ wf �

A

2� r � 2B (�� 1) [1 + (�� 1) r] < 0:

6For example, if � = 1:5; � = :5;  = 1; A = 1; B = :25; then at equilibrium, the female labor supply
curve is increasing and D < 0:
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