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ABSTRACT



Labor Supply under an Income Maintenance Program:
A Model of Allocation of Time to Household

Production, Leisure, and Work

1. INTRODUCTION

Almost all models of allocation of time make a distinction between

time devoted to paid work, to leisure, and to household production. In

these models the distinction between leisure time and household produc-

tion time fades out rapidly. Two hypotheses are usually offered to

justify their aggregation.

1. The two elements move in the same direction when there are

changes in the socioeconomic environment.

2. They satisfy the composite goods theorem (their relative

price is constant).

For Gronau (1977), both hypotheses are suspect because budget-time

studies have shown that leisure and household production times do not go

in the same direction when there are changes in the socioeconomic

environment. Yet maintaining the distinction is difficult because there

are borderline cases. Is playing with a child leisure, or is it house-

hold production? "An intuitive distinction between work at home ••• and

leisure ••• is that work at home (like work in the market) is something

one would rather have somebody else do for one while it would be

almost impossible to enjoy leisure through a surrogate" (Gronau, 1977).

However, empirical studies of labor supply make references to household

production when they use family composition as an explanatory variable.

The model I develop in the next section is a single-period model

that does not include dynamics, uncertainty, and the family. Its goal
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is to permit analysis of the labor supply of people who participate in an

income maintenance program. It is based on work by Becker (1965) and

Lancaster (1971), where the utility level is a function of composite

goods that we name commodities.

As did Johnson (1966), Gronau (1970), Cohen and Stafford (1974), and

Lefebvre and Allie (1980), I define work activity as a commodity. By

doing so I can say that a person will prefer to work, instead of not

working, for an income producing the same utility level as the other com-

modities. When someone says he dislikes working, he may be referring to

his marginal utility of work. There may be costs for quitting a job (job

security, pension plan), or institutional constraints (trade union

contracts) that prevent him from reaching his work time equilibrium.

In the Becker (1965) and Lancaster (1971) models, consumption and

household production techniques were expressed by the same technical

relation, without distinguishing between leisure and household production

times. Gronau (1977) made the distinction when he said that market goods

can be bought in the market or produced at home. But his household pro-

duction function depends only on time, while in Gronau (1973) he used a

production function in the manner of Leontief as a specific form for a

general function, with time and goods as components.

tion is the one I will use later in the paper.

This general func-
-45

Section 2 will describe the model and examine the first-order con-

ditions of utility maximization.

In Section 3 I will make the distinction between two types of

reservation wage. The first type is the individual reservation wage,

which depends on individual preferences and the program characteristics.

I will discuss it in relation to other reservation wage concepts (e.g.,
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Cogan, 1977). Using the results from 2.2, I will show with the help of

the generalized income concept that there are indirect costs of work

resulting from a reduction in household production. The indirect costs

change the nature of the reservation wage--it is no longer a single

point, but instead becomes a curve. The specific form derived in this

section shows its practicability in behavior simulation of an income

maintenance program (Lefebvre and Allie, 1980, 1981).

The second type of reservation wage is related to the labor supply

function, and to program characteristics (Hanoch and Honig, 1978). I

then derive a general form of the labor supply function.

I conclude the paper with a brief discussion of some problems related

to the labor supply analysis.

2. THE MODEL

2.1. Presentation

We can say, as did Becker (1965) and Lancaster (1971), that the

utility level is not a direct function of goods and services but is a

function of commodities (Z) that are, at a point in time, characterized

by a consumption technology. The utility function can be written as:

(1) U = U(Z),

where Z = (Zl, ••• , Zm). The ~ommodities (Z) are defined through the con­

sumption technology, which is a function of goods and services

(X = (Xl, ••• , Xm» and the consumption time (tC), assuming a sufficient

aggregation level for Xi.
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where m identifies the work activity- We can justify the introduction of

the work activity in the utility function by saying that there are people

who derive satisfaction from the fact that they work. and the time

devoted to work that induces a disutility is in fact related to the

reduced availability of consumption (leisure) and household production

times. Someone who incurs the costs of quitting a job or of an institu-

tional constraint can find himself out of equilibrium and have a negative

marginal utility of work. This may induce him to say that he dislikes

working when in fact he likes to work but is in disequilibrium for the

number of work hours. For the following analysis we will assume the

possibility of finding an equilibrium for the number of work hours.

A related problem is job choices; I touch on that subject only

briefly. cWith Zm. which is a function of X and tm (the time devoted to

work), we can deal with fixed and variable costs of work.

Gronau (1977) distinguishes between goods according to whether they

were bought on the market (XM) or produced at home (XH):

--::-:-.

(3) X = XM + XH.

Equation (3) says that goods produced at home or bou~ht on the market are

perfect substitutes. Home production requires market goods and time

f
1
j:
I'r,
Ii

i
;

"
~

(4) ~ = ~ (XM. t~), i = 1, ... , n. 1

Income (Y) comes from market work at_a wage W(tm). plus non-market

income (A) and net government transfers G(.):
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The function G(') is the result of combining income taxes, social

insurance, and government transfers from welfare programs. Consequently

G(') does not necessarily define a linear or a convex set because

interactions among programs can induce discontinuities in the budget

constraint. 2

Income is allocated to purchase of market goods and to savings.

"Consumers, like firms, have commitments which are fixed in the short

run, so it is useful to distinguish between long-run and short-run

behavior" (Pollak, 1969). In the short run there is consumption that is

fixed. We can regard savings (8) as a special commodity fixed at a pre-

determined level.

(6) y = XMpT + S

where pT is the transposed vector of prices. Total time available is

m H
divided between household production (TH = i~1 ti), and leisure plus time

m c
devoted to work (TC = j~1 tj)'

(7) T = TH + rc.

cWe should note that tm < T because there will be at least a minimum level

of household activity <.~), such as sleeping. There is also a maximum

level of household activity (f) that people can perform (if not, their

behavior would be more appropriate for psychiatric analysis than economic

study).

(8) t ( TH ( t.-
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2.2. First Order Conditions of Utility Maximization

The Lagrange function to be maximized is:

m c
(9) L = U(z) + E Aj(Zj(x,tj) - Zj)

j=l

n M H M H
+ E ~i(Xi + Xi (X , ti) - Xi)

i=l

+ Ay[W(tm)tm + A + G(W(tm)tm, A) - pXXM - S]

In the short term, there are values of XM that are predetermined, and

what we are maximizing is a utility function conditional on these prede-

termined values (example: mortgage payments) and the income left

available. When the paid work time (tm) is given, we have the problem of

utility maximization under a fixed income.

Variation of commodities.

A commodity (including work activity) is used (or pursued) until the

marginal utility from its use (Uj ) is equal to its shadow price (Aj)'

The marginal rate of substitution between two commodities (including

the work activity) (MRS z ) is equal to their shadow price ratio.

U A
a a

MRSZ = U
b

=);;,

--------~--------

a, b = 1, "., m.

------ ----- ----------------------- _.\
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This can explain the choice of the work activity. People who dislike the

work they do may be pushed into a corner solution.

Variation of goods.

= A Z '" az.
j j - 'fi' axJ =

i i
= 1, ... , m, i = 1, •.. , n,

m
where Xi= j~l Xij'

We must regard the allocation of goods and time in this model as a

"general equilibrium process" where we examine the marginal effect of

Xi as a specific Zj, Xij, instead of all the Zj's. For example,

transportation service, Xa , can be used for dinner at-a restaurant or

attending a football game.

A good Xi is used in a commodity Zj (including the work activity)

until the marginal utility resulting from its use (AjZji) is equal to the

shadow price of the good (CPi). This can explain why one chooses to work

in a place where there is free coffee or attractive plants in one's

office.

The MRS between two goods in the same commodity is equal to the

marginal productivity ratio and to the goods' shadow prices ratio.

'I
a, b = 1, ... , m,
c, d = 1, ..., n •

Between two goods in two different commodities, the MRS is equal to the-

goods' shadow price ratio or the product of MRSZ with the marginal con­
Z

a csumption productivities ratio ---
Zb

d

.~~_.~-_..~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
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Variation of consumption time.

(with the help of Eq. (11), because location is a multidimensional

problem).

(consumption time). It can explain where the worker locates himself

I
i

I
t
i

t
t
~,

m, Z = M•m
t

...,j = 1,

For j = m, the non-paid work time (including transportation time),

these times have an opportunity cost equal to the shadow price of leisure

has a shadow price equal to the shadow price of leisure. This means that

For j = 1, ••• , m - 1, if tj includes the transportation time, then

the marginal utility of transportation and pure consumption times

(AjZj ) (or leisure) is equal to the time's shadow price (AT), and is the
t

same in all j = 1, ' •• , m - 1 consumption activities. 4

Variation of market goods.

For a direct use of market goods,

The shadow price of good Xi(4)i) 'is equal to the mar-ginal utility of using

Xi directly (AjZji) and is equal to the product of the marginal utility

of income (Ay) times the market price of the good (Pi). And MRSX or

MRS~ is equal to the price ratio.

----- ----~---- --- ----_._-------~---- -------- -----

4> i - AyP i ' i = I, •.. , n.(13) ~ =
a~

1.
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a, b = 1,
c, d = I,

.. • , m,
••• J n.

For market goods that are consumed through a household production func­

tion, the marginal utility of consuming ~ indirectly through the

W Hhousehold production function of Xk (~iXk ) is equal to the product of
i

the marginal utility of income times the market price of Xi.

(14) aL
~ x: - i = 1, ••• J n

= >"yPi;
a~k i i k = 1, ... , n

aX:
~.--=

a~k i

Variation of household production time.

i = 1, ••• , n.

When we have an interior solution for household production

(~t = ~t = 0), the marginal utility of one time unit devoted to house­

hold production is equal to the marginal utility of time and, from Eq.

(12), to the marginal utility of time consumption (leisure), and is the

same in all its uses. A corner solution occurs when ~t or ~f is dif-

.~----~------------ ----~-------------_._------~-------
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ferent from zero; then, the marginal utility of time consumption is

different from that of household production time,

From Eq. (3) we have, by hypothesis, a perfect substitutability between

goods produced at home or bought on the market, so there is a market

price of good i below which the product is only bought on the market and

over which it is only produced at home. This is when

(e),

the shadow cost of producing one marginal unit of X. is just equal to
~

the shadow price of buying one marginal unit of ~ on the market or when

the cost of all the input by unit produced is equal to the market price

derived in (16), below.

(e) = A
y

By (i) and (ii) we have

+ 1T

where 1T
5

= AT/Ay is the price of time.

--------------~-------------- ----------
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Variation of market time.

3L
(17) at = A M + A W - AT'

m m y

where W= [ 3W(.) t + W(.)]
3tm

and
I 3G(.)

g (.) = --''--'----
1 3W(.)tm

W can be seen as the net marginal wage. Then the marginal utility of

time (AT) is equal to the marginal utility of the working activity plus

the marginal utility of income generated by work. In traditional

results, we have M = 0 and the marginal utility of time is said to be

proportional to market wage (not the net marginal wage).

If 'If

marginal

AT
= - is

A
y

working

A
mthe price of time and n = ~ is the price of a
y

time unit, then

(18) 'If = W+ nM.

And the price of time is equal to the net marginal wage plus the increase

in the productivity value in consuming more time in work activity.

For working women, for example, this would mean that a marginal

increase in the amount of paid work time would raise the value of time

('If) more rapidly than the marginal value of the work activity (nM). This

could explain why women may be reluctant to increase their work time.

~~~--~~~~~--~~~~~~~~~~~~~~~~-----
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The first order conditions of utility maximization also include (2);

(3) and (4); (5) and (6); (7); plus

(19) ~-(-T + t) = 0,
t

(20) ~ (-t + TH) = O.
t -

3 • THE LABOR SUPPLY

We usually assume that someone will participate in the labor market

if his market wage is larger than his reservation wage. In the terms of

Figure 1, this is when WM > W00

Cogan (1977), in an analysis of the labor supply of married women,

argues that there are fixed costs (monetary and in time) for parti-

cipation in the labor market. His reservation wage is not WO' but Wc
on the line PL(.), which is the potential labor supply function. In

this case there is a simultaneous determination of work time, t , and
c

no work is observed for a wage less than We or for a work time less

than t •
c

When we explicitly introduce household production in a model of the

allocation of time, we see that there are indirect costs of work

resulting from a reduction in household production that have to be

compensated for by market goods, to maintain at least the same utility

level. There are also direct costs of work which vary with the time

spent working. The reservation wage that results is no longer a single

point but is a curve. I call it the individual reservation wage, and

it is related to the break-even wage developed by Vickery (1977).

--- -------_.- ---

i

I

I
___________________~~ ~_~ i
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Figure 1. The "traditional" reservation wage.
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On the other hand, Hanoch and Honig (1978) have shown that the non-

convexity of the budget set constraint induces discontinuities in the

potential labor supply function (PL). In Section 3.2 I will briefly

set forth their arguments, and discuss them in relation to the

individual reservation wage.

I conclude by deriving a general form of the labor supply function.

m m mNote that in this section I write Wt for W(t )t •

3.1. The Individual Reservation Wage

The reservation wage6 results .from a static analysis. At the utility

level for someone who does not work, we want to know the wage which will

induce him to work without changing that utility level. This analysis

can also be performed by comparing the generalized income in both states.

Generalized income is defined as the sum of the values of time and of

unearned (non-work monetary) income. It is related to the earnings

capacity concept (Garfinkel, Haveman and Betson, 1977; Moon, 1977; Moon

and Smolensky, 1977).

Because of discontinuities in the income constraint, there is more

than one reservation wage. 7

In this section, I first define generalized income; second, I define

a functional form for G(Wtm), and finally I define the individual

reservation wage.
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The generalized income.

Let y* be the generalized income, TC* the consumption time not

devoted to market work, TH the household production time, and ~, ~* the

respective values of those times. The generalized income is the sum of

non-work monetary income corrected for marginal taxation {G(') + A -

gl(')Wtm}, plus the times values {V = ~Tc + ~*TH + ~tm}. To have a con­

sistent measure of y* we must say that W is linearized around W(l +

g('»'

(21) y* = V + G(·) + A - g(·)Wtm•

A functional form for G(Wtm).

Let us assume A = OJ when A * 0 the analysis of the reservation wage

is only slightly modified. We also define G(Wtm) as the difference

between an income maintenance program Gl(Wtm), and the taxation system

G2(Wtm), which includes also social insurance.

(22) G(Wtm) = Gl(Wtm) - G2(Wtm)

(23) Gl(Wtm) = ~lG* + ~2(D - (1 - T) Wtm),

~1 ~l(Wtm) = 1 if 0 .. Wtm .. G* +D
1 - L

o otherwise,

02 = °2(Wtm) = 1 if D ( Wtm ( G* +D
1 - L 1 - L

0 otherwise,
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if

for i = 1, •• " n,

* * * *go = gl = 0 < g2 < ... < gn,

where:

G* is the maximum income available for someone who does not work,

D is a deduction from the work income that varies with the

household composition,

T is a proportional deduction from the work income,

6i is the limiting income for an income class,

*gi is the marginal taxation rate for the income in excess of 6i, but

smaller than 6i +1,

~i is a taxation adjustment for the income class 6i to 6i+1'

We can rewrite (22) as

for i = 1, "', n.

Derivation of the reservation wage. 8

When a person does not work, his or her generalized income is

(26) *YO = *= Vo + GO'
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When the person works, it is

(27)

The utility level is the same when the generalized income i~ the same,

i.e., when (26) = (27). Then the reservation wage is the wage that per-

mits such equality.

(28)
(Va - Vk ) + (~k - GkMk)t~ + (1 - elk) G* - ~k •

W
R

= ----------;-*-)-m---------
1 - (02k(1 - T) + ~ t k

From (26), (27) and the income constraint we have

where XM* is the basket of goods and services not related to work, and

~ is the basket that is related. (Va - Vk) is the difference in the

total time value, and is expected to be ~egative because the price of

time is larger when someone works than when he does not (~k > 'lrO). The

term (~k - Gk~) ~ is the net income from work. Then, as the right-hand

side of (29) is positive, the total value of time out of paid work time,

which is the left-hand side of (29), is smaller when someone works than

when he does not work.

When a person begins to work, the time value begins to increase,

and some part of the household production has to cease because it

becomes too expensive relative to the market value.

--~----------------
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The increase in expenses not directly related to work can be said

to be increasing with the time devoted to work. Because one can expect

that the substitution of household production for market goods is not

constant with the time devoted to work, and that this time can be propor-

tional to the paid work time, we can write

The expenses directly related to work can be said to have a fixed

point, and a part that varies in proportion to income from work.

(31) ~T = C + eWt~

Substituting (29), (30), and (31) into (28), we can rewrite the reser-

vation wage as

(32)
w = _y_t~_+_ljJ_~_m_2_+_C_+_(_1-.--_cS_lk_)G_*_-_cS_2_kD_-_~_

R ( * ) m1 - 'o2k(1 - L) - ~ - e t k

and we must have the following condition:

(33) * -
"C >~ - e.

We have to analyze three cases: (1) a person receives the maximum

*from the program, G1 = G ; (2) a person participates simultaneously in

the program and in the labor market, but does not receive the program

*maximum, G > G1 > 0; and (3) a person does not participate in the

program, G1 = O. In each case, the adjusted taxation (~k) reduces

the reservation wage because it is not all the income that is taxed at

*the rate ~' but only the part in excess of 8k " It points out that the
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mean taxation is also an important factor in the decision to participate

in the labor market.

Case 1: G1 = G*. When a person has an individual reservation wage

that allows him to receive the maximum from the program, the reservation

mincome (Wt ) must cover the direct and the indirect costs of work minus

the adjusted tax,

and the individual reservation wage has a minimum at

(35)
""m C - ~k C
t = -...,.---'"1 1jI -W.

It can be shown that the individual reservation wage is equal to the

Am ""lIl
minimum break-even income at time t l , smaller than t 1 • Then the

individual reservation wage is a declining function (see Figure 2),

because the fixed costs become less important as the work time increases.

And t~m is small; therefore, if a person works and receives the

-maximum benefit from the program, this is probably because the indirect

costs are small, and the direct fixed costs are smaller than the

deduction allowed by the program. In this case the individual reser-

vation wage function will go down relative to the one where the fixed

costs and the deduction are equal.

*Case 2: G > G1 > O. When a person participates in the labor

market and in the program simultaneously, but does not receive the

program maximum, his individual reservation wage is
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Figure 2. The individual reservation wage when a person works and
receives the maximum benefit from the income maintenance program.
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(36) W
R2
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and has a minimum at
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, C = D,

(37)

*
( D G + D)Then, over the relevant income area 1 _ T' 1 _ T ' the reservation

wage is an increasing function of time, as we can see in Figure 3. The

m2most important term here is tpt , the increasing substitution of house-

hold production for market goods.

On the other hand, if the direct fixed costs of work are less than

the allowed deduction, the reservation wage is reduced and the individual

reservation wage function goes down.

Case 3: Gl = o. When a person participates only in the labor

market, his individual reservation wage is

~k
(38) W

R3
=-----*-.------

(1 - ~ ~)t~

and has a minimum at

(39)
*C + G

t 3 = tp
- ~k

It can be shown that the time at which the reservation income is

equal to the break-even income (t;) is smaller than t 3 • Then the

reservation wage is a declining function between t 3 and t 3 and an

increasing function for time larger than t 3 ' as we can see in

Figure 4. This result follows from the fact that the individual -

""
Ii
r
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reservation wage has to cover the fixed costs of work and the maximum

*from the program (G). These two terms are important elements in the

individual reservation wage function.

On the other hand, if the fixed costs are small, this shifts the

individual reservation wage function to the left and slightly changes the

shape of the function.

3.2. The Program Reservation Wage

The individual reservation wage is the result of a static analysis

that compares two points on the same utility level.

In this section, the utility level is allowed to change. Because

the budget constraint set is non-convex, there may exist points where

a change in the utility level accompanies steps in the potential labor

supply function. I call the wages at which these steps occur the

"program reservation wage."

As Banoch and Honig (1978) (see also Bausman, 1980) have shown, there

are at least two program reservation wages. One occurs at the minimum

break-even income; th!~second occurs in the neighborhood of the break-

even income. We can also say that there are as many taxation reservation

wages in the potential labor supply function as there are knots in the

taxation function, but that is not discussed here.

Minimum break-even income. When the consumer equilibrium is at

the minimum break-even income, a change in the wage may not change the

earned income. In this case we move from A along the AA' curve in

Figure 5. 9 There is a wage WB where we shift from AA' to e on ee', if

the-rate of exempted income (T) is larger than a minimum rate, o 10
T • If
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this is not the case, segment CC' of the potential labor supply function

does not exist, and the shift occurs only at WD, in the neighborhood of

the break-even income.

Break-even income. As income increases from C, there is a point

in the neighborhood of the break-even income where someone will be

indifferent in choosing between two situations A and B, as shown in

Figure 6. In this case the generalized income is the same in both

situations and it induces a program reservation wage. The result is a

shift in the potential labor supply function from D to E.

the shift is instead from D' on AA' to E.

If L <

Synthesis. With the individual reservation wage, which is an analy-

sis restricted to a comparison of two situations on the same utility

level, I have dealt with practically all the costs of work that may be

involved in the labor supply decision. I have tied in to the work of

Cogan (1977) and especially of Vickery (1977).

On the other hand, Banoch and Honig (1978) have shown that the

parameters of the program induce discontinuities in the potential labor

supply function. But the utility level changes, and there is nothing

that assures us that the program reservation wage, wn in Figure 5, is

equal to· the individual reservation wage.

The result of the preceding discussion is that the equilibrium reser­

*vation wage, W , is the result of a simultaneous system where WR(.)

intersects PL(.), as we can see in Figure 7. We can see the reservation

wage developed by Cogan as a special case of our equilibrium reservation

wage.

*Also, this system simultaneously determines a reservation time, t

and no work is observed if the equilibrium market wage, which is the



27

Total
Income

Utility

Figure 6. Indifference between A, participate in the income maintenance
program~ work; and B, work but do not participate in the program.

*G +D-l-T

-----~----------

j

I
I

j
I
~

Work Income

J
!

t
"f,
I
i

t

I·:

~~~~~~ __~~~~~~__~~fJ



28

Wages

---

RW(')

*t Hours

PL(· )

Figure 7. The equilibrium reservation wage.
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result of the intersection of the potential labor supply function and

*the market wage function, is smaller than W or the equilibrium market

*time is smaller than t •

The next section will tell us what are, in general, the components of

the potential labor supply function.

3.3. The Potential Labor Supply Function

The potential labor supply function derived here is for a family

unit with only one adult. It can be easily expanded to a family unit

with two adults.

From the second order conditions of utility maximization we know

that the paid time of work depends on the marginal net wage, the price

of the market goods, the nonearned income and savings for given tastes,

consumption and household production techniques. These are given for

observable (I), and nonobservab1e (N) individual characteristics. Tastes

can also depend on the household composition (H: ages of the child­
c

ren). Then we can write the potential labor supply function as

(40) PL = (W, P, A, S, I, F, X ).c

In a budget-time survey. household production time and leisure time

-
can be observed, but there are only n - 1 of the n possible times that

need to be estimated because we have a total time constraint.

Unfortunately, in most labor supply studies the only time observed is

the paid work time; then the household production time and the con-

sumption time are aggregated in a complementary term.

-_._-- . --_._.__.._.__._._----_.--- ------ ...._._.._._------._- --.-._--------
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We must be careful in analyzing the effect of an individual char-

acteristic on the potential labor supply function, because the character-

istics that induce a person to work more can be the same that induce

him to locate in the suburb and use more transportation time in most

commodities. Then a change in paid work time resulting from a variation

in one characteristic can be related to a change in the same direction

of the transportation time.

It is also possible that if the effect is an increase of paid work

time, possibly the only reverse effect would be a reduction of household

production time, since the person is using more market goods with a

high time content. However, the net result is in the reverse direction

11from the one observed in the paid work time equation.

The market wage. The characteristics that make someone efficient in

household production and consumption, which induce a high price for

time, are probably the same, more or less, that give to this person a

high potential market wage (W).

Let us assume that in the absence of any cost of hiring a person,

the market wage would be equal to the potential market wage.

If we assume that there are fixed costs (C) of hiring a person and
,...,

that the employer deducts them from the potential market wage, W, then

-
the market wage is

(41) '"MW = W
c- -
t

and is an increasing function of time up to an institutional maximum time

of work -t. 12 W h h 1 i 1 he suppose t at t e aw, or a contract, st· pu ates t at over

-t, the wage has to be increased by a given factor, so the employer has

------ ----- -._--- ----------._._.._---- --------------_._.._-----_._-_.-._. --------_.-
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-no incentive to hire somebody for more than t hours. If there is a

minimum wage law, (W), nobody will be hired for less than t hours because

then the fixed costs of hiring by unit of work time are higher than the

potential market wage.

We can see from Figure 8 the general shape of the market wage

function. In the shaded area, no wage is observed unless someone takes a

second job.

Finally, we can write the market wage as

(42) MW = MW(L, PL, ~, t),

where L is a vector of individual characteristics related to the labor

market. And to find the equilibrium market wage we have to solve a

simultaneous equation system with (40), (42) and

(43) W= MW{l + cG(MW . PL)}.
c(MW • PL)

Equilibrium. A positive paid work time is observed only if the

equilibrium market wage is higher than the equilibrium reservation wage.

We can say that when the observed amount of paid work time is

less than the institutional maximum time of work, an equilibrium

-situation exists. But when this time is equal to t, in most cases it

is probably a disequilibrium situation, as we can see in Figure 9.

Also, a second job is taken if the potential labor supply function

intersects the market wage function for this second job. In this case

the first job is taken at the institutional maximum time of work in a

disequilibrium situation.

We should note that this shape of market wage induces discontinuity

of the budget constraint at t.
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CONCLUSION

A model of the allocation of time to household production, leisure,

and work, which includes m commodities as arguments of the utility

function, with work as one of them, and n market goods, is a manageable

model if we see the utility maximization process as a kind of general

equilibrium process (in this case the market prices are given but the

individual prices are not).

As the utility level depends on the work activity, the price of time

is then equal to the marginal net wage plus the marginal value of the

work activity, which is assumed equal to zero in more traditional models.

Analyzing the labor supply, we have made the distinction between the

individual reservation wage and the program reservation wage. The

program reservation wage is related to the shape of the potential labor

supply function, while the individual reservation wage is related to the

decision to participate in the labor market when there are direct and

indirect costs of work. Under the hypothesis that these costs depend

on time, the individual reservation wage is no longer a sole point but

a function of time, and the equilibrium reservation wage, which is

unique, is the result of a simultaneous equation system with the reser­

vation wage function and the potential labor supply function.

Instead of viewing the market wage as a constant, I have made it

depend on time for work, with institutional maximum time of work and

minimum wage. This induces discontinuities in the budget constraint,

but we can separate the analytical problem in a simultaneous equation

system with the potential labor supply function and the market wage
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function. In such a system we see that when someone works full time it

very often means that this person is in disequilibrium.

In this paper, I have left aside some problems that could be included

in a less restrictive analysis:

• The program accounting period may differ from the individual
planning period (Fortin, 1979).

• In the planning period, leisure may have a differ~nt value
depending on whether it is taken within a work period or not
(Hanoch, 1976; Fortin, 1979).

• The allocation process may be considered in the context of the
life cycle (Becker and Ghez, 1974; Smith, 1973, 1976; Lillard,
1979a, 1979b).

• There may be uncertainty in the wage and in the duration of
employment (Solberg, 1974).

Including one or more of these elements in the analysis will have a

cost in manageability, but the benefits will reflect a more realistic

behavior.
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FOOTNOTES

1By substituting (2), (3), and (4) into (1) we can rewrite the

utility function as

In this utility function, the consumption and household production tech-

nologies are confounded with the individual utility function eccentri-

city. Barnett (1977), in a comment on Pollak and Wachter (1977), sees

this problem as an identification problem in the econometric meaning of

the word.

2See Hanoch and Honig (1978), Cogan (1977) and Hausman (1980). "The

complete budget set must be considered in assessing labor force par-

ticipation. The essentially local reservation wage theory which con-

siders what happens in the neighborhood of zero hours is insufficient in

a world of nonconvexities created by fixed cost [of participation in the

labor market] and by decreases in marginal tax rate" (Hausman, 1980).

And by the characteristics of welfare programs.

3The utility function and the consumption and household production

technologies have the following properties:

(i) the utility function:
auaz> 0,

i

(ii) the consumption technology:

a2z
i

0, --2- < 0,
ax .

j
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(iii) the household production technology:

at: a~ a2xM a2~

ax--> 0, -> 0, i < 0,
i < 0.

atH ax2
H

2
j i j ati

We also aG(·) < 0, aG(·) < 0, the knot point for thehave except at
aWtm aA

program and the taxation system.

41 am indebted to Riccardo Fiorito for having pointed out this genera-

lization. The transportation time and services are not demands per se

but are indirect demands for consuming a higher level of commodity Zj.

SIt can be argued that it takes time to buy the goods and services in

the market. This does not affect the household production decision

because it also takes time to buy the inputs.

6A part of this section is contained in Lefebvre and Allie

(forthcoming in L'AcOU[ite Economique). The presentation here is

slightly different.

7See Rea (1971), Boskin (1973), Kurz.(1974) and Masters and Garfinkel

(1977).

8See Lefebvre and Allie (1981).

9AA , is an equilateral hyperbola defined as Wtm = D1 - '[.

10Simu1taneous participation in the program and in the labor market is

possible if

when L is constant, and
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when "[' can vary.

This means there is a "['0 minimum such that for every "[' < "['0, the

program dichotomizes participation in the program and in the labor

* *market (Hanoch and Honig, 1978). If ~b-1 = ;a' and ~ - ga is small,

* *then (1) is equivalent to (2). If ~ - ga is not small, then (1) can

be rewritten as

(3 )

This constraint can be very useful in designing new programs because all

the parameters can be evaluated.

11For a good discussion of price and income component elasticities,

see Becker (1965), Becker and Ghez (1974), Pollak and Wachter (1977) and

Schultz (1975).

12This hypothesis can be criticized, but it is no more unrealistic

than to suppose that the market wage function is quadratic to take care

of the institutional maximum time of work.
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