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1 Introduction

The gander gap, l ike the minority achievement gap, has lately become a hot

issue.  Women are  underpa id ,  underva lued,  and overworked across  the  board .

But  in  our  ra t iona l  economy,  what  cou ld  exp la in  the  pers is tence o f  th is  phenom-

enon? A preferential demand for lower paid women shouid drive their salaries

up un t i l  they  reach the  Jeve l  o f  men 's .  The log ic  seems impeccab le ,  bu t  i t  i s

no t  borne  ou t  by  the  fac ts . l  Th is  a r t i c le  p rov ides  an  exp lanat ion  based on  the

coup l ing  o f  two d is t inc t  ins t i tu t ions :  the  fami ly  and the  marke t .  Fami l ies  a re

al l  about sl taring and using cotr lrrwn propertg resources. Firms, instead, use

prirate property to produce private goods, and macimize profi ts. As far as in-

st i tut ions go, the family and the market could not be further apart,  yet they

are undeniably intertwined. The way that each responds to the other is cr i t icai

in understanding and resolving the unequal si tuation of women in our society.

I  hope to expiain the seemingly i l logical act ions of the family-market system

by introducing a game between the bwo components. This game helps to explain

the gender gap in salaries, and u'hy men and women al locate t ime dif ferently

be tween work  and home:  Inequ i ty  a t  work  leads  to  inequ i ty  a t  home,  and v ice

versa. This vicious circie creates a persistent gendnr gap. l t  is a rat ional but

undesirable situation, sini lar to the classical prisiolrer 's di lemma. In economic

terms, there are ertental i t ies between the market and the family because the

more a person works at home, the less relab]e or productive they can be in

the marketplace. In legal terms, there a^re missing properiy r ights and missing

controcts between the two inst i tut ions. Both of these issues impede the work of

the  marke t ;  they  t ie  down the  inv is ib ie  hand. .

As in the prisioner's di lemma, our game has a superior outcome that could

make everyone better off ,  but this outcome appeaxs too r isky. Under certain

circumstances the market and the family can reach a q' in - win solut ion that

invo lves  equ i ty  fo r  women a t  home and a t  work ,  and improves  economic  pro

d u c t i v i w  a n d  o r o f i t s .

l .  The problem persists across al l  occupations arrd inconre levels, and is t1'pical ly worse &t.
t h e  r o p .  s e e  ( [ s ] ) ,  ( 1 2 1 ) ,  ( [ 2 1 ] ) ,  i l 2 0 1 ) ,  ( r 8 l )  f l r e l )  ( t 7 l ) ,  ( t 1 4 1 ) .



' l -ho  n , , . "a - t  locs  p ro f i tab le  s i tua t ion  has  evo lved over  t ime.  As  wOmen haver v r r r t  . v u v  
_

histor ical ly  had lower salar ies,  the fami ly has used nore wonen's labor at  home
because men can nake a higher income in the marketplace.  This is  a rat ional
response that  maximizes fami ly income. At  the same t i rne,  however,  the burden
of excessive housework has the ef fect  of  lower ing women's product iv i ty  in the

marketplace,  by decreasing the t ime and eners/  thel 'have avai lable,  and their
reliabil ity. Women appear to be more'risk5" since they may not be available in
case of an emergency. If workers are assets, then women are riskier assets even

if they are equaily productive. This is used to justify women's lower wages.

The probiem is more acute in the most demanding and highest paid jobs - thus

explain ing the Giass Cei l ing ( [18])  and ( [19])

Recent experiments by Gneezy, Niederle and Rustichini ([13]) show that
\4romen perform worse than men in competitive environments, This seems right.

Women spend most of their time in the famill '  u'hen their salaries are iower than

men's, as shown here. Therefore they can be expected to be better adapted

to the cooperat ive fami ly 'mores' than to the compet i t ive 'mores'  of  the mar-

ketplace. Succes within a family requires skil l in sharing and using common
property to produce public goods, while success in the marketpiace requtes

competitive skil ls.2 The experimental evidence appears to confirm the observa-

I ions made in th is ar t ic le.
ln reality, the family's decisions create esternalit ies on the firm. From this

v ic ious c i rc le emerges the unequd t reatement of  women at  home and at  work.

They are t rapped in a rat ional  but  undeirabie s i tuat ion:  the gender gap.  As
previously stated, inequity at home leads to inequity at work and vice versa.

Each institution reacts rationally to the other. The government may reguJate

the workplace, but it cannot regulate the family. But one inequity cannot be

solved wi thout  the resolut ion of  the other.This is  why the gender gap is  so

difficult to overcome.
Inequi ty however is  not  the only solut ion to the game. I  show that  there

is another rat ional  solut ion in which women and men are paid the same and
share work equal ly  in both inst i iu t ions.  This fa i r  outcome becomes more l ikely
ar higher levels of output, when the economy is richer and more productive.

Once production exceeds a minimum level a ne*' equilibrium emerges that leads
to more welfare at home, more famiiy services, and simultaneously to higher
productivity and profits in the marketplace. Fairness is Pareto efficierrt..

The article is organized as follows. \A/e formalize a toy model of a Wairasian
market where women and men have logistic production functions that are typical
of  ' learning by doing' :  the more thel 'work lhe more product ive thel '  become,
up to a point. This is simila,r to Becker's [3] well known 1985 article. In his case
there is no limit to productivity increases , whiie here we assume that beyond a
certain number of hours per day - say 15 hours - productivity starts to decrease.

rTo c lar i fy  th is  issue thei r  exper iments (??)  should be augmented to ask the women and

the men who par t i  c ipate the amount  of  t ime the1,  spend in  each of  the two inst i tu t tons.  ln
the case of  s tudents,  the quest ion may be bet ter  posed in  ternrs of  the amount  of  t ime tbey

e x p e c t  t o  s p e n d  o n  e a c h  o f  t h e  t w o  i n s t i t u t i o n s  -  o r  t h e  a m o u n t  o f  t i m e  t b a t  t h e i r ' g e n d e r  r o l e

m o d e l s ' -  s u c h  a s  p a r e n t s  o f  t e a c h e r s  -  t h e m s l v e s  s p e n d  a t  h o m e  a n d  i n  t h e  m a r k e t p l a c e .



Becker's economies of scale go on forever, and therefore everyone specializes
and no mixed outcomes are possib le.  Holmstrom and Mi lgrom (??)3 examine
people who share their time among different activities and also predict lhat
specia i izat ion is  the answer as does Becker,  because their  product ion funct ions
show increasing product iv i t l '  forever,  Each task is  the responsibi l i ty  of  a s ingle
person,  and the resul t  is  h ierarchies,  Unde.r  our mndi t ions,  instead, ,  we show
that  at  h igher leveis of  employment equi ty emerges as the more product ive
strates/. It increases family welfare. and is more productive in the workplace.

Tlus ar t ic le expla ins hou' the coupl ing of  two dist inct  inst i tut ions -  markets
and the family - can lead to a disproportionate allocation of home responsibil ites
to women, and simultaneously to the lowering of women's wages. There is a
cooperative soiution that is betLer for all, involving equity at home and in the
workplace.  wh1' ,  then,  has i t  not  been used? The answer is  s imple:  unda
our surrent economjc and social conditions, this solution seems riskier. The
conclusions suggest hou' to get there as soon as possible.

1.1  The F i rm

The economy has several identical competitive firms producing a good r. A
rryresentative firm uses two g'pes of workers, men and women. Their labor is
denoted.Ll  and.L2 respect ively wi th possib ly d i f ferent  wages u.r1 and to2.  The
firm's production technology is described by a function /

z : f ( L t ) + l @ z )

The firm's goal is to maximize profits D, namell ' the difference between the
firm's revenues and its costs:

M  a r  y , 1 r ( L J )  ( 1 )

:  M  o r L , h [ p , U & r )  +  f  ( L z ) )  -  ( r , I ,  +  u 2 L 2 ) ]

Since firms are competitive they take the price of good z, p, and rvages ur1 and
t,2 as Parametrically given. Maximizing profits impiies the standard condition
that  wages must equal  the marginal  product  of  labor:

n  f  d ,
,  v J

ut : 
6;t 

znd -2= 
i2

()\

There are two parameters 1, and'yz u'hich vary with the person's work at
home and influence their productivity in the marketplace. The firm takes these
pararneters as given; they represent an externality:

z =  f  ( L 1 , l r ) *  f ( L z , l z )

so for  each given 7r ,1,  prof i t  maximizat ion impl ies

A f  A r
- ,  =  

i r (7 r )  
and . r=  

# ;h r )
3The Holmstrom -  Mi lgrom opt imizat ion problem is  fundameuta l ly  non convex as rs

B e c k e r ' s  s e e  ( ? ? ) .



1.2 The Family

There are several identical families. Negiecting distributional issues, we refer to
a representative family whose welfare derives from family services h, and from
the consumption of good z. The family goai is to optimize welfare:

M a r ( U ( z , h ) )  ( 3 )

Family services are produced acmrding to a technology g

h  =  s (11 )  +  g ( t z )  (4 )

u'here 11 and 12 are the two types of labor in the household, men's and
women's respeclively. LeL K be the total amount of hours that a person can
feasibly work in a given period of time, at home and in the market. As an
example,  in a g iven da1' ,  th is could be K :14.  \4rhen al l  labor is  ut i i jzed

L t : K - l i a n d  L z = K - l z (5)

The family's income equals the wages that its men and women earn in the
marketplace plus the f i rms'prof i ts ,  s ince fami[es own the f i rms.  The va]ue of
u 'hat  the fami iy buys p"r  must  equal  i ts  income:

p z t :  u 1 L 1  *  w z L z  *  l

where as before profits I are the fum's revenues minus its costs:

a = p " ( f ( L r , l )  *  ! ( L z , l ) ) - ( - r L r * u t 2 L 2 )  ( 7 )

We normal ize by assuming that  the pr ice of  r  is  o\e,p,  = 1,  so that  the fami ly 's
' budge t 'equab ion  i s

' : ( 6 ) + ( 7 ) = f ( L r ) + J & z )

1.3 The family's trade - off

The farnily face a trade - off in deciding whether to use Iabor at home or in
the marketplace.  The more is  labor used at  home, [he more fami l1 '  serv ices are
produced, but the lower is the family's income and therefor the feu'er market
goods i t  consumes. The fami ly has to reach an opt imal  use of  labor at  home
and in the marketplace lo optinize its u'elfare.

\A/hen women and men are paid d i f ferent i l ' ,  ut  *  wz.  the fami ly 's  decis ion
prob lem by  (5 ) ,  (4 )  and  (8 )  i s  to  choose  11 .12  lo

M ac1 , ,1 ru (16  -  l r ,  ? ' )  *  f  
' rK  -  1 . t , 1 ) ,  g (11 )  +  g (12 ) )  (9 )

The fami ly considers the product iv i tv  parameters 1r  and 7,  as given.  From (2)
th is impl ies

(6)

(8)



A U .  0 U 0 o
f i l - w ) +  a h ; h =  

0  ( 1 0 )

and

W(-* , \+Lfu  =o
0 r '  0 h  0 l z

Therefore wages determine the productivity of each type of Iabor at home,
and the amount of time each works at home

+ :* i t*ror ru1 = *# (r1)
d I ,  +  a L +' d h ' i J h

o s  *  a q #
; = fftuz or 7u2 =;ff i (12)
oLz ;; otz ffi

Equivalently, we oblain the standard result that the marginal rate of substi-
tution between home services and market goods equais their marginal rates of
t ransformat ion,  which in turn equal  the rat io of  wages:

( 13 )
A t t  8 o  8 l

- t u - _ - a ! - _ a L , _ g

6; ti T, 7D2

I.4 Publ ic  Goods and Common Property resources

Acting as a singie singie unit, the family makes choices about how to allocate
women and men's labor, namely 11 and 12. This means that labor is treated as
a cornrnon proper"ty of the family. Furthermore, since there is a single welfare
level for the entire family, this means that family services are shared as a 'public

good'  wi th in the fami ly.  See also (11]) ,  ( [2] )

ln summary: the Jami.ly prod.uces a pvblic Aood uszng con'Lrnon property re-
soures.  Fami l l 'serv ices are bet ter  descr ibed as a ' local 'pubi ic  good u ' i th in the
family, because they not shared with other familes.

1.5 Learning by doing

Becker [3] pointed out that the more t ime we spend in a given activi ty the better

n'e become at doing i t .  This is cal led learning by doing. I t  means that marginal

p roduc t iv i t y  g  inc reases  w i th  t ime.  Under  these cond i t ions ,  each person in  the

family (man or woman) should special ize - one should special ize in u'orking at

honre ,  and the  o ther  in  the  marke tp lace : .  Bo th  a re  more  produc t ive ,  a t  home

and ia the markaplace, thus increasing family welfare. As a direct consequence

of  Becker 's  assumpt ion ,  when women 's  sa la r ies  a re  lower  than men,  women

shou ld  do  a l l  the  housework .  Men shou ld  on ly  work  in  the  marke tp lace .

Since in real i ty women's salaries are Iower than men's, historical ly and cur-

ren t iy ,  Becker 's  assumpt ion  leads  d i rec t l y  to  a  d iv is ion  o f  labor  where  women



stay at home and men work in the marketplace. Under Becker's assumptions
the current  s i tuat ion is  a rat ional  and ef f ic ient  solut ion.

There is indeed learning by doing in our society and therefore Becker's as-
sumpt ion is  reasonable,  but  only up to a point .  Human beings need rest  af ter  a
number of working hours, and this implies a decrease in productivity beyond a
certa in number of  hours of  work.

Accordingly, we assume here that that the time derivative of the home pro-

duct ion funct ion g,  is  in i t ia l ly  posi t ive but  af ter  amaximum is reached, j  s tar ts
to decrease since humans cannot work productively withour rest.

If g(t) is the amount of h produced with I hours worked, then we may as-
sume that increases in productivitl ' follou' a modified quadrati c form, increasing
initialiy and then decreasing as was just postulated,

g t :  H ( g t ) :  F g  -  7 9 t  * i t h  F , t  )  0

This equation integrates to yield the ciassic logistic curve that is used often to
describe the evolution of biological populations over time:

Y\ ' )  -  
1= ,  +  (p  * , ,4 ) . -pee,

The logist ic  funct ion g( t )  has an tnf l "ect ion point :  e.g.  when go = 1,  the inf lect ion
point  is  a"L g :  p.  Assuming that  gs :  1,  the evoiubion over t ime of  product iv i ty
of  labor increases u ' i th the number of  hours worked,  unt i l  i t  reaches a maximum
increase at g : { and declines afterwords. The second derivative is positive
until the inflection point, and negative afterwards. The graph of the function is
therefore convex unLil the value { and it is concave thereafter.

The convex part is similar to Beclier's assumption and yieids similar results.
On the otber hand bhe concave part, u,hich occurs after the inflection point is
reached yields very different results as is shown belou'. The inffection point
determines a change from one regime to the other.

Assumption 1. In the following we assume that production has reached
the inflection point at home and at the marketplace, an assumption that seems
to tally with the evidence. We describe this as having achieved higher leuels of
output.

1.6 Equity at home improves welfare

Proposi t ion 1.  At  h igher levels of  output ,  equi ty benef i ts  the fami ly.
Distributing home labor equally between men and women produces more

household services for the same total labor, Formallv. if

R
> . L

I

I t + l z
I

then

t ,  /  tz  +  e( I )  +  g( tz)  .  zs(* )



Proof:

I .  J -  l ^

zg (# )  >  e ( l r )  +  e (12 )  <+

l ,  +  I c  o ( 1 ,  )  o ( l r \s\T) ,T- 'z  ,
which is the definition of concavity. Above its inflection point the logistic curve 9
is concave s ince i ts  second der ivat iw is  negat ive,  proving the inequal i ty .  Equi ty
is a more efficient use of resources at home whenever

l t * b  6

T';
as we wished to prove.l

1.7 Inequity at work leads to inequity at home

There is historic difference in the average pay of men and women, about 25%
or 30% in the US. \lthat is the optimal response by the famill '  to this inequity,
in terms of allocating labor at home? The follou'ing proposition provides a
resPonse:

Proposi t ion 2.  Inequi ty at  work leads to inequi ty at  home

When women are paid less than men in the marketpace,  u l  )  ur2,  the
famill, '5 optimal response is that women should work longer hours at home

than nren.  l i /hen the di f ierence in wages is  iarge enough, : :  > M: #'  " "  o r 2

i t is optimal for the family that women should do all the housework, and men
should work only in the marketplace.

Proof :  From (3)  and (9)  the fami ly 's  goal  is

M  o r 1 , , b U  ( J  6  -  l t )  *  I 6  -  I z ) ,  g ( I t )  +  s ( l z ) )

F rom (13 )

so that at an optimum

7 t ) 1  ) u t 2 i m p l i e s  * r *
Ol t  O lz

Therefore women work up to the point where their nrargi^nal productivity
is  lower than men's.  As we sau,  in Sect ion 1.5,  u 'hen g( t )  > { , .  the ma.rginal

product iv i ty  of  labor f i  i ,  ^  decreasing funct ion of  the t ime al located,  so lhat
)ower productivity means longer hours for women at home.

R ^-
OI  .  _  

L t l

# u 2
o L 2



When the ratro of  saiar ies exceeds M the rat io of  the supremum and the
in-fimum productivity of 9, namely when

1, i  tuo PF

; r *=G ( r4)

i t is optimal that women should completely specialize in housework. This com-
pletes the proof.I

Proposition 2 implies that it is always optimal for the family to use more
women labor at home when they have lower saiaries than men. If women house-
work's hours are less than the maximum feasible, K, then it wouid be rational
that women should also work in the marketplace in addition to their work at
home - at their reduced salaries. Furthermore, when salary differentials are large
enough, it is optimal for the famiJy that women do all the housework and that
they work also in the marketplace at reduced saiaries while men, on the other
hand, work only in the marketplace and at  h igher salar ies.

The iogic of  the s i tuat ion and (13) imply that  when lu, ,1)  ra2,  then women's

margina) productivity is )ower than men's at home and also in the market-
place. When production functions / and g are concave, this implies in turn
that women work more hours than men at home and also in the marketplace,
because marginal productivity decreases with the time worked, so that:

However

imp i ies

L t l L z a n d l l ) 1 2

L r : K  - 1 1  a n d  L z = K - l z

L t ) L z  +  1 2 ) 1 1

How to reconciie (15) and (16)? In the next section we show that the exter-
nality that the home produces on the firm, namely the parameters 1, *d .72

reconcile these two apparently divergent inequalit ies..

1.8 Externalit ies: inequity at home reduces women's pro-
ductivity in the market

As ab'eady pointed out, the amount of work that a person perforns at home
has an impact  on their  product i ' r ' i ty  in the marketplace.  The f i rs t  hour that  a
woman works at  the f i rm may be the 6th hour of  work that  day,  s ince she may
have worked al ready 5 hours at  home.

Yet the number of  hours that  a person works at  home are not  knou'n to
the firm, nor can the firm control them. This is an erternality Lhat the famiiy
causes the firm. Formally, 11 and 12 are fteated as parameters by the firm even
though they have an impact  on the f i rm through worker 's  product iv ig ' . .  These
observabions may be forma[zed as fol]ows:

( i  5 )

(r 6)



Assumpt ion 1:  There exists a parameter 1)  0 represent ing an ,external-
i t y '  on  the  f i rm  so  tha t  f . o r  i  =  I , 2

F o r i :  I , 2  +  = # C r l u , h e r e # . 0 .'  
a L ,  0 L , , '  

-  
h 7 L ;

A simpie example of this phenomenon would be

f  (L , )  =  1( t " )L?

where

1 = " t ( \ )  and fu /01,  < 0.

Under Assumpt ion 1 above:
Proposi t ion 3:  rnequi ty at  home reads to lower product iv i ty  of

women at  work,  and to lower salar ies for  women

This is  an immediate consequence Assumpt ion 1 and (13).1.
The productivity of women in the marketplace depends on the amount of

t ime thel .work at  home. This breaks the symmetry between product iv i ty  at
u 'ork and hours worked.  Even i f  the product ion funct ion /  is  concave,  those
u'ho spend more t ime working at  home could have lower product iv i ty  in the
marketplace whi le working fewer hours than the rest .  The product ion funct ion
/  depends not  only on .L but  a iso on i  and at  h igher levels of  l ,  the graph of  f  (L)
shifts downwards due to the externality. This resolves the apparent conflict in
(15 )  and  ( i 6 )  above .

1.9 Inequity lowers family welfare

we saw that inequity at work leads to inequity at home arrd that inequity at
home reduces productivity at work for those working longer hours at home. If
\L'omen are subject to this inequiq', then obviously they are worse off under
these conditions. Is it possible however that the family as a whole is better oft '?
The following proposition provides a response.

Proposi t ion 4:  At  h igher levels of  output ,  inequi ty lowers fami ly
wel fare,  decreasing both fami ly serv ices h and the fami ly:s consump-
t ion of  market  goods r .

Proof: we have alreadyb sho*'n that, under the conditions, the family
produces more home services h u'ith the same totaj amount of labor if the work
load is distributed equally between the two genders. Namely when $ > {

1 1  l 1 2 . + >  e ( t t )  +  s ( t z ), ^ 1 l t  *  I z  ,- : r \  
2 l

Inequitf ieads to less family services h.



Yet it is stiU possible that inequity at home muld increase family income
sufficienlly to compensate for the loss in family services. We show that this is
not  possib le under the condi t ions.

By def in i t ion.  inequi ty at  home means l t  < lz

which impl ies Lt  = K -  l r  )  Lz = K -  Iz

This under the mndi t ions impi ies that  women's marginal  product iv i ty  at
work is lower than men's, see (13) above. Since the firm has a Iogistic production
function / then for the same total amount of labor Lt * Lz an equal workload
among women and men increases tota l  output :

2Ie+)  >  / (  L )  +  f  (Lz)  when L1 t '  L2
L

as shown in Proposition 1 above. Therefore the botal production of market
goods s is iower than when men and women share work equally. Since all
production is consumed b1' famiJies, the family consumes less market goods c
as well as fewer famili '  services. Therefore inequity at home lowers the family's
welfare as we u'ished to prove.l

1.10 Inequity leads to lower output and lower profits

Propos i t i on  5 .  A t  h igher  ou tpu t  l eve ls ,  i nequ i t y  reduces  the  f i rm 's

output  and lowers i ts  prof i ts
Proof :  We saw in Proposi t ion 4 that  under the condi t ions,  inequi t ies de-

crease the rnarket 's  output  of  c.  For the same tota l  amount of  work the pro
duct ion of  the f i rms is  h igher when men and women div ide equalJy the work
load :

Ue+) > tQ) + J@z) u,hen L1 f L2,
I

This proves the first part of the proposition. It remains to consider the
impact of inequity on profits, namely on the function

A ( L t ,  L 2 )  =  f ( L t )  +  ! ( L z )  -  u t L t  -  u z L z

We wish to compaxe

. (L)  + o(L2) wi th n(+)
z

By concavity (since we are above the inflection point of /) profits increase
with the level  of  output ,  nameiy

A J
= > 0

10



Since equity increases output, and profit is an increasing function of output,
it follows that equity increases profits as well. Equivalently, inequity decreases
output  and prof i ts  as we wished to prove, . I

1.11 A Nash - Walrasian solution

This  sec t ion  descr ibes  the  func t ion ing  o f  the  e@nomy as  a  who le .  The economy

consists of a Walrasian market u'here f irms maximizes profi ts, and of famil ies

tha t  p roduce pub l ic  goods  us ing  common proper ty  resources ,  moc imiz ing  we l -

fa re .  Thereare  th ree t raded goods in  the  econom) ' :  the  marke t  good r ,  woment

labor ,  and men 's  labor .  We normal ized  the  pr ice  o f  z  so  tha t  pz :  l .

Recall  that the famiiy is not Walrasian; i is services h are shared among

the members ,  wh ich  makes them s imi la r  to  ( loca l )  pub l i c  goods .  Fur thermore ,

the resources such as labor lr  and 12 that are used to produce h are al located

by common decision within the family so as to maximize the family's welfare.

Therefore the family treats resources as common property. Addit ional ly the

family produces an external i ty on the f irm'y which depends on the hours that

m e n  a n d  w o m e n  w o r k  a t  h o m e , ' l  =  1 ( 1 , ) , i  =  1 , 2 .  T h e r e  a r e  n o  b e n c h m a r k

models to anal l 'ze the functioning of such a mixed economy.

We need some definit ions.

Definit ion: I f  u1 f u2 we say that t l - te mat*et is unfair.  I f  tu1 : 1rr2 wE

say that the mar*et is foir.

Definit ion: I f  \  I  12 we sa] that lhe lamilE is unJair and i f  h = Iz we say

that the family is fazr.
Proposit ion 6: Given wages for the two types of Iabor u.,1 and u,,2 from

the family's weHare optimization behavior (3)i t  is possible to determine the

amount of family services i t  produces, the employment of men's and women's

Iabor  a t  home,  l land  12 ,  the  o f fe r  o f  labor  o f  the  two types  to  the  marke tp lace ,

K -  I t  and  K -  12 ,  the  fami ly 's  demand fo r  marke t  goods ,  the  famiJy 's  income,

i ts  we l fa re  leve i ,  and the  va lue  o f  the  ex terna l i t y  parameiers  f r ( l r )  and 'y2(12)

u 'h ich  mod i fy  the  f i rm 's  p roduc t ion  func t ion . .  On the  o ther  hand,  the  f i rm

has expec ted  va lues  fo r  the  parameters  ? ,  
'md 

7 !  and f rom the  f i rm 's  p ro f i t

max imiza t ion  behav io r  (1 )  i t  i s  poss ib le  to  de termine the  amount  o f  labor  the

f i rm w ishes  to  employ  (men and women) ,  hou 'much i t  p roduces ,  what  a re  i t s

pro f i t s ,  and the  produc t iv i t y  o f  i t s  labor .

Th is  i s  a  s tandard  mic roeconomic  exerc ise . l

In Proposit ion 6 the family and the f irm may have contradictory goals in

te rms o f  the  produc t iv i t l ' parameters  7 ,  
'and  

l ! ,  the  marke t  goods  produced

and consumed and people employed. A solutton for this econom)r arises when

firms and famii ies behave consistently:

Definit ion L. A solut ion for this economy consists of wages for men and for

women wi ,w i  and expec ted  va lues  o f  the  parameters  7 !  "y !  Iead ing  to  cons is ten t

11



behavior by the family and the firni. The levels of employment and consumption
that derive from profit optimization by the firm and from welfare optimization
by the family, ciear all three markets, and the value of the externality produced

by the familt' on the film equal the vaiues expected b-v- the firm.
In part icular :

(0) Expectations are confi.rmed

z( l r )  = r i  andl(12) = 1i

(1)  Supply of  men's labor equals demand for  men's iabor by the f i rm

L ? @ r , u z )  =  N .  a r g  m a x  ! ( r , 1  , w z )  :  L ?  @ t , w z )  =  1 5  -  h  ( - r , u , z )  ( 1 7 )

(2)  Suppiy of  female labor equals demand of  women's iabor by the f i rm

L ? ( * t , u r z )  :  N .  a r g  m a . x  D ( u 1  , u z )  =  L t r ( r r , w z )  =  1 5  -  t 2 ( - r , - z )

and
(3) Supply by the firm of c equais the family's demand for r,

, s ( - r , w z ) :  f  @ ? @ r , * z ) , L l  ( - r , r z ) )  =  r ' ( . r , u 2 )  =  z a 1 L 7  * u z L z * o
(1s )

The existence of a solut ion shows that the model as postulated is internal ly

consislent.

Proposit ion 7: There exists a solut ion for this economy.

Proof :  In  the  Append ix .

I .L2 The l \ {arket  -  Fami lv Game

This section defines a game with two players, the market and the family. The
market's objectiue is to ma>rimize profits as defi.ned in (1) The f omilg's objectiue
is to maximize welfare as defined i" (3) The piayers choose their strategies to
achieve their goals. The market's strotegy is to set wages for men and for
women, t r . l1 and u,4,  ?. f id expectat ions about their  product iv i t l ,  7!  and 7!  whi le
the f amily's strategy is to allocate labor at home among men and women, 11 and
12 .

Def in i t ion.  A Nash equi l ibr ium is a set  of  st rategies for  the market  and
for  the fami ly ( - i , - i , 'y i ,1 i , l i , l i )  leading to a solut ion for  the economy in
which each player reacts optimally to the other's strategy, so neither has an
incent ive to deviate.

Proposi t ion 8.  At  h igh levels of  output :

(1  8)

t2



1. A Nash equilibrium where women have lower salaries. The family reacts
by allocating more house work to womm, Conversely, at a Nash equilibrium
where the fami ly a l locates more housework to women, women product iv i ty  is
lower in the marketplace and they receive lower salaries than men. This Nash
equilibrium is called unf air-unfarl.

2.  A Nash equi l ibr ium where women have the same salar ies as men. Women
have the same productivity. The family reacts by sharing equally hosework
between men and women. Conversell ', at aNash equilibrium where women and
men share housework equaliy, their wages in the marketplace are the same as
men's. This is a fotr-fair Nash equilibrium.

3. The unJoir-unfozr Nash equilibrium is Pareto inferior. The Jair - fair
Nash equilibrium is Pareto efficient, but it is riskier..

Proof: When women have the same salaries as men, both bring the family
the same income for the samehours in the markepiace. By (13) their productiv-

i ty  is  thesame at  an opt imum, and given the assumpt ions,  i t  ismore product ive

for both men and women to work the same hours in the markeplace. At the

sarne time, by Proposition 1 women u'ork at home the samenumber of hours as

menr s ince under the condi t ions,  shar ing work equal ly  at  home provide more

family services for the same total arnount of labor.
Reciprocalll ' , when women and men share work equally at home, then it is

optimal for the firm to pa1'both equally from (13). The foir - Joir patr of strate-

gies just  descr ibed is  a Nash equi l ibr ium of  the market-  fami ly game because

when following such a pair of strategies, each player is responding optimally to

the others '  move.

At a Nash equilibriurn u'here women's salaries are inferior to men's, it is
optimal for the family to choose an unfair distribution of household work by

Proposi t ion 2.  Women work more at  home, and their  product iv i ty  at  home is

Iower as shown in Proposi t ion 2 and in Sect ion 1.9,  and so is  their  product iv i ty

at work by (13). This is an unJoir-un/air Nash equilibrium, with both players

responding opt imal l l '  to each other.  Nevertheless,  i t  is  a Pareto infer ior  solut ion.

The 75rsl Jarr-Joir equilbrium is Pareto optimal. The following section ii ius-

trates u'hy the fair-fair equilibrium is riskier under the conditions. This complets

the proof .  I

1.13 A matr ix game

The matrix belou' i l lustrates a game where the horizonal strategies represent
the market's and the vertical represent the famill"s. The payoffs for the market
and sub -  indexed 1 and those for  the fami ly are sub indexed 2.

(  w r # - z  u r = u z  \
I  I ,  *  t z  (A r ,  Az )  (C r ,  Dz )  |
\  r ,=



In this matrix game, Proposition 8 can be summarized b1' the inequalit ies

C t  1 A t  < '  B t

and
C 2 < A 2 < 8 2

u'hen ( ,41,  A) is the outcome of  the unfai r -unfai r  Nash equi l ibr ium, (^B1, 82) is

the outcome of the fair fair Nash equiiibrium. The foir-fair Nash equilibrium

is Pareto efficient because At I Bt alrd 42 1 Bz.

The Pareto efficient Nash equilibrium is more risky, because C1 < A1 so if

the market plays Juir but the family plays unJair.the market will be worse off,

this is Proposition 3. Conversely, C2 z-42 implies bhat the famill '  wil l be worse

off if it playes /air while the market plays unfair, by Proposition 2.

L.t4 The family - market game is similar to the Prisioner's
dilemma.

The matrix presented above is similar to that of the 'prisioner's dilemma game'

when in addition to the inequalit ies:

C t < A r ( B t < D t

and
C z < A z < , B z < D z

tfre two players are symn.)etrically situated, so that

A t  =  A Z , B t  =  B Z , C t  =  C 2 , D t  =  D l

A numerical example of the prisioner's dilernma is

(  s , s  3 , 1 0  \
\  1 0 , 3  9 , 9  )

while a numerical example of our situation need not be s1'mmetrical - for example

(  b , 6  3 , t o  \
\ 9 , 4  8 , 9  )

where

A 1  = 5

8 1  = 6

C t = 3

D t = 9

A t = 6

B z = 9

u 2 = 4

D't  = I0



1.15 Conclusions

The coupltng of two dist inct inst i tut ions - the market and the family - can
lead to a disproport ionate al location of home responsibi l i t ies to women, and

simuitaneously to the lowering of women's wages. We showed that there is a
coopera t ive  so lu t ion  tha t  i s  be t te r  fo r  a l l ,  invo lv ing  equ i t l ,a t  home and in  the
workp lace ,  bu t  i t  seems r isk ie r .  The r i sks  der ive  f rom miss ing  cont rac ts  be tween

the family and the marketplace. The family loses i f  i t  plays fair when the market
d o e s n ' t ,  a n d  v i c e  v e r s a . ( [ 9 ] )  ( [ 1 0 ] )  ( 1 1 1 ] ) .

! \ /hat social inst i tut ions can help resolve this problem? Waldfogel and others
( {22 ] )  have cons idered s rmi ia r  i ssues .

A prenupt ia l  agreement  tha t  spec i f ies  women 's  and men 's  ro les  in  the  fami ly

cou ld  be  a  s ta r t .  I t  shou ld  have pena l t l ,a t tached i f  the  par t ies  de fau l t  f rom what

was promised. Using such a Iegal agreement ,  women can present themselves at
u'ork as ful ly able to del iver so a fair employer is not misied about the nature

o f  the  labor  i t  h i res .

Similarly, strengthening equal pay provisions in the marketplace should sup

port the execution of these prenuptial agreements. This requires enforcing the

Equal Pay Act - and perhaps mal<ing this enforcement contingent on the avai l-

abi l i ty of the prenuptial agreement just discussed. This way the f irms would

not r isk being penalized for playing fair.

Other solut ions to the prisioner's di iemma have been proposed over the years,

most of them encourage cooperation among the players. Often this requires

repeated games among the players, which is not real ist ic in the case of marriage

(11 6] ) In any case, any solut ion that encourages a cooperative ouLcome belween

the family and the market wi l l  benefi t  both. The moral of this art icle is that

equity may appear to be r iskier - and indeed, i t  may be- but i t  is after al l

the Pareto eff icient al iocation. Room should be made for the missing contracts

belween the piayers - the market and the family - that take adr,antage of the

existence of a u, in-win solut ion, making evqyone better off .

1.16  Append ix

P r o o f  o f  e x i s t e n c e  o f  a  s o l u t i o n  i n  P r o p o s i t i o n  7 .

We show exislence of a solut ion in a simple case; the most general case re-

qu i res  the  use  o f  a  f i xed  po in t  a rgument . .  The s imp les t  (non t r i v ia l )  case is  when
y >  M as  de f ined in  (14) .  Under  the  cond i t ions ,  as  we saw in  p ropos iL ion  2 ,

#3-"n wil l  do al l  the housework and men wil l  only work in the marketplace.

From (13) we obtain the total amount of hours that women work at home,

denoted 12, which as a)ready discussed, produces an external i ty on the produc-

t ivi ty of women at the f irrn. There is no eri ternal i ty in the case of men, since

men do not work at home. Therefore the total amount of hours that men work

a t  the  f i lm is .L1  and is  de termined f rom (13)  and so  is  the  marg ina l  p roduc-

t i v i t y  
f f .  

S ince  we knou, the  ra t io  o f  wages 
f r  

f rom (13)  we may now der ive

the number of hours L2 that women work at the f irm together with the value

of the externai i ty 1- the two values L2 and 12 must satisfy the fol lowing two



equat ions

and

K  -  L 2 :  1 2 .  ( 2 1 )

To solve the model we need to find the values of the two variables, T' and tri,
that  sat is fy the two equat ions (20) and (21).  One shi f ts  the product ion funct ion
using the externality paranreter 7 until the two equations are satisfied. At a
solution, the productivity of women at the firm will be lower tha.rr men's, since
women work most of  their  t ime at  home. The vector  ( - i , . i ,1 ' , l i , l i )  is  a
solution for this economy. I
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